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1. IMogcHuTEABLHAA 3ANMCKA.

PabGouyasi nporpamma nmo ajredope ¢ 7 — 9 KJIacchbl COCTABJIEHA HA OCHOBE CJIEAYHIIMX HOPMATHUBHBIX
AOKYMEHTOB M METOAMYECKNX PeKOMeHalMii:

Denepaabublii 3akon Ne273-®3 ot 29.12.2012 roxa «O06 oOpazoBanuu B Poccuiickoi
Deepanum»;

@enepajbHbIi  TOCYJIAPCTBEHHbI 00pa3oBaTe/bHbI  CTAHAAPT OCHOBHOIO  001IEro
0o0pa3oBaHusl, yTBEP:KAEHHOr0 NPUKa3oM MuHucTepcTBa 00pa3oBanus U Haykn Poccuiickoi
®enepanun ot 17 nexadps 2010 r. Ne 1897.

ITosoxenne «O padoueit mporpamme yumressi, peaausywomero ®I'OC 000» 8 MBOY
«COLI Ne28» ot 25 aBrycra 2021r.

Yueonoro ninana MBOY «COIL Ne28»

@enepaibHbIi NepedyeHb Y4eOHUKOB, PeKOMEHAOBAHHbIX (AomymeHHbx) MO u HP® k
HCIOJIb30BAHMIO B 00pa30BaTeJIbHOM Ipolecce B 0011e00pa3oBaTeIbHbIX YUYpeKIeHUsIX Ha
2021/2022 y4eoHblii roj.

[TpumepHO#A MporpaMMEI IO Kypey anreOpsl 7 - 9 kirace, Co31aHHOM Ha OCHOBE €IMHOM KOHIICTIIIAN
MperoaBaHus MATEMaTUKH B CpellHEH 1miKoe, pa3padorannoit A.I.Mepsnskom, B.B.IlonoHckuM,
M.C.Sxupowm, [I.A. HomupoBckuM, BKIIOUEHHBIX B cCUCTeMY «Anropumt ycrnexa» (M.: Benrtana-
I'pad, 2014) u obecrieuena YMK st 7 — 9 kiraccoB «Anredpa 7 — 9» / A.I'.Mep3sk,
B.b.ITonounckuit, M.C.fAkup/M.: Bentana-I'pad, 2014.

['eomerpus 7-9xu.: [IporpamMma i1t 06meodpazoBarenbHbIX yupexaenuii /T.A. Bypmucrtposa. —
M.: Ilpocemienue, 2015 r.).

Hacrosmas pabouast mporpamMmma OpueHTHpOBaHa Ha paboTy MO y4eOHO — METOJUYECKOMY
KOMIUIEKTY:

Anrebpa: 7 - 9 knacc: yueOHHK [T ydamuxcs o01eo0pa3oBaTeabHbIX yupexaeHui / A.l.

Mep3snsk, B.b. Ilononckuii, M.C. Sxkup. — M.: Benrana-I'pag, 2018.
Artanacsa JI.C., byry3oB B.®. u ap. ['eomerpus. 7-9 kiacc. — M.: IIpocsemenue, 2018.

PaGouast mporpamMMa cocCTaBiIeHa B COOTBETCTBHHM c: TpeboBaHusiMu PeneparbHOTO
roCyJapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOIO obiiero oopazoBanus (PI'OC OO0);
TpeOOBaHUSAMH K PE3yJIbTaTaM OCBOCHHS OCHOBHOI 0Opa30BaTENBbHON MPOrpaMMbl (JIMYHOCTHBIM,
METaNpeIMETHbIM, TPEAMETHBIM); OCHOBHBIMH MOJXOJaMH K DPa3BUTHIO U (OPMHUPOBAHUIO
yHHMBepcaldbHbIX Yy4ueOHbIX neiictBuil (YVY]) it ocHoBHOro oomero oOpasoBanus. B Heit
coOyo/laeTcss  MPEEeMCTBEHHOCTh ¢ (eiepalbHBIM — TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJAPTOM HAYaJILHOTO OOIIEro oOpa3oBaHWs; YYUTHIBAIOTCS BO3PACTHBIE W TICHXOJOTHYECKHE
0COOEHHOCTH IIKOJIBHUKOB, OOYYalOLIMXCS Ha CTYIIEHH OCHOBHOIO 0O0IIero oOpa3oBaHMUs,
YYUTBIBAIOTCS] MEXKIIPEIMETHBIE CBSI3H.

[Iporpamma getanu3upyeT M pacKkpblBaeT COJEpKaHUWE CTaHAapTa, OINpeneNnseT OOIIyIo
CTpaTeTuio OOy4YEeHHs, BOCIUTAHHUS W PA3BUTHS YYalIUXCs CPEACTBAMH y4eOHOTO MpeaMera B
COOTBETCTBHUH C LEJISIMU U3yUEHUSI MAaTEMaTHKHU, KOTOPBIE ONPEeNeHbl CTaHIapTOM.

[TporpamMmma KOHKPETHU3UPYET CoJep KaHNe CTAaHIapTa, IAeT paclpeesieHHe YIeOHbIX 4acoB 110
paszzenaMm Kypca, MOCe0BaTeIbHOCTh U3YYEHHUS TEM M Pa3/ielioB C YUYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, IOTHKH YI€OHOTO TpoIiecca, BO3PACTHBIX OCOOCHHOCTEH yJaInxcsl.

B paboueii mporpamme ydTeHBl HJeM U ToJjoxeHHs KoHuenmuu TyXOBHO-HPaBCTBEHHOTO
Pa3BUTHS U BOCITUTAHUS JIMYHOCTH TpakaaHWHa Poccuu, mporpaMMbl pa3BUTHS B (DOPMUPOBAHHS
YHHUBEPCAJbHBIX YYEOHBIX JEHCTBUH, KOTOphle OOeCneuyuBarOT (OPMHUPOBAHUE POCCUHCKOM
TPaXXIaHCKOW MJACHTUYHOCTH, OBJIAJICHUE KIFOYEBBIMH KOMIETCHIIUSIMHE, COCTABIISIOIUMEI OCHOBY
JUIS CAMOPA3BUTHS 00yYarOMUXCsl, KOMMYHHKATUBHBIX KA4eCTB JIMYHOCTH.

AKTYaJbHOCTH MPOTrPaMMbI
OO6pa3oBaHue B COBPEMEHHBIX YCIOBUAX MPU3BAHO 00ECTIEYUTh (DYHKIIMOHAIBHYIO TPAMOTHOCTh H
COLIMAJIbHYIO aJJalTalMI0 00YyYaroMXCcs Ha OCHOBE MPUOOPETEHNSI UMU KOMIIETEHTHOCTHOT'O OTIbITa B chepe
Y4CHUS, IIO3HAHUA, HpO(bGCCI/IOHaJIBHO-Tp}IILOBOFO BLI60pa, JIMYHOCTHOTI'O pa3BUTHA, HCHHOCTHBIX
OpHEHTAIINA. DTO MPEAOIPELIISICT HAMPABICHHOCTS 11eJiei 00ydeHusI Ha (OPMHUPOBAHNE KOMIIETCHTHON



JUYHOCTH, CIIOCOOHOMU K KU3HEJCATEIILHOCTH U CAMOOTIPEIEIICHUIO B MH(POPMAIIMOHHOM OOIIIECTBE, SICHO
MIpeICTaBISAIONIeH CBOM MOTEHIIMATbHBIE BO3MOKHOCTH, PECYPCHI U CITOCOOBI peasin3aliii BHIOPAHHOTO
MyTH.

['maBHOI! 1I€NBIO HIKOJILHOTO 00pa30BaHUS SBIISETCS pa3BUTHE peOCHKA KaK KOMIETEHTHOMN JINYHOCTH
MyTeM BKJIFOUEHUS €T0 B Pa3IMYHbIC BUBI IEHHOCTHOW YEIOBEYECCKOM JeATCIILHOCTH: y4e0y, TO3HAHUS,
KOMMYHHUKAIUIO, TUYHOCTHOE CaMOpPa3BUTHE, IEHHOCTHBIE OPUEHTALIMH, TIOUCK CMBICIIA KU3HH. C 3THX
MO3UIUI 00y4YeHHE pacCMaTPUBACTCS KaK MPOIIECC OBIIAJCHHS HE TOJIBLKO OMPEACIICHHOW CyMMOM 3HaHUN 1
CUCTEMOI COOTBETCTBYIOIIMX YMEHUHN U HABBIKOB, HO U KaK IIPOLIECC OBJIAJACHUS KOMIIETCHLIUSIMHU.

OCHOBHBIMH LEJSIMU M3VYeHHUsI Kypca MaTeMaTHkn (7 — 9 kJjiace) siBJISIIOTCS

1) 6 nanpasnenuu MUUHOCMHO20 PA3GUMUSL:

e  ®DopMHpOBaHHUE MPEICTABICHUI 0 MaTEMAaTHKE KaK YacTh 00Ie4YeTI0BEYECKON KYIbTYPBI, O
3HAUMMOCTHU MAaTEMATUKHU B PA3BUTHH LIUBUIN3ALUUA U COBPEMEHHOTO OOIIECTBA;

e Pa3BuTHE TOTMYECKOTO U KPUTUYECKOTO MBIIIJICHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e  dopMHUpPOBaHME UHTEUIEKTYaTIbHON YECTHOCTU U 0O BbEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIIUTEIILHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIIBITA;

e Bocnuranue Ka4ecTB JMYHOCTH, 00ECIIEYNBAIOIINX COIIMATBEHYIO MOOMIIBHOCTbD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHHUS;

e dopMHpOBaHHE KAUECTB MBILIUICHUS, HECOOXOIUMBIX JIJIS a/IaliTallii B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

e Pa3BuTue uHTEpeca K MaTEMaTHYECKOMY TBOPUYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH;

2) 6 MemanpeOMemHOM HANPAGIEHU:

e Pa3zBuTHe npeacTaBieHUi 0 MaTeMaTUKE Kak (hOpMe OMHUCAHUS U METO/IE TIO3HAHUS
JEHCTBUTENBFHOCTH, CO3/IaHNE YCIOBHIA JIsl MPUOOPETEHUS [TEPBOHAYAIBHOTO OIbITA
MaTeMaTUYECKOTO MOJEIUPOBAHHUS;

o  ®dopMupoBaHHE OOLTUX CITOCOOOB UHTEIIEKTYAIbHON AESITETbHOCTH, XapaKTEPHBIX IS
MaTE€MAaTHUKU U SBISIOIIMNXCA OCHOBOM MO3HABATEIbHOM KYJIbTYpPbl, 3HAUUMOM IS pa3JIMYHBIX
cdep 4emoBEeYECKOM e TEIHHOCTH;

3) 6 npeomemnom nHanpasieHuu:

e OgnaseHNe MaTEeMaTHYCCKUMH 3HAHUSMU U YMEHUSIMU, HEOOXOIUMBIMH JIJIsI TPOIOTHKCHUS
00pa3oBaHMs, U3yUYCHUS] CMEXKHBIX JUCIUIUIMH, TPUMEHEHHUS B TIOBCETHEBHOM JKU3HHU;

e Coznanue pyHIaMEHTa 11 MAaTEMaTHYECKOTO Pa3BUTHS, (DOPMUPOBAHUS MEXAaHU3MOB
MBIIUIECHHUS, XapaKTEPHBIX JJISI MATEMAaTHUYE€CKOU JIEATETbHOCTH.

B ocHOBY nporpaMmbI OJIOKEH 0053aTeIbHBI MUHUMYM COJIEpKAaHUS 00pa30BaHUs IO MaTeMaTHKE B
COOTBETCTBUU C TOCYIapCTBEHHBIMU CTaHAAPTAMU.

Peanu3zanus uenei CBOAUTCS K MOCTAHOBKE CJIEAYIOLIMX 3a4a4, PEUICHUE KOTOPBIX HAIIPABIICHO HA
JOCTUKEHHE OCHOBHBIX 11€JIel OCHOBHOTO OOIIETO MaTeMaTHYECKOT0 00pa30BaHUs:

e opMHpPOBaTh ANEMEHTHI CAMOCTOATEIILHON MHTEIJIEKTYATbHOM IESITEIbHOCTH Ha OCHOBE OBJIAJICHUS
MaTeMaTUYEeCKUMHU METO/IaMH MMO3HAHUS OKPYXKarollero Mupa (yMEHHUs! yCTaHABIUBATh, ONUCHIBATH,
MOJICIIUPOBATH U OOBICHITH KOJMUYECTBEHHBIC U TPOCTPAHCTBEHHBIE OTHOIIEHUS);

e Pa3BuBaTh OCHOBBI JIOTUYECKOT0, 3HAKOBO-CUMBOJIMNYECKOI0 ¥ aJITOPUTMHUYECKOTO MBILLUICHHUS;
MPOCTPAHCTBEHHOTO BOOOPAXKEHHS; MATEMAaTUIECKOW Peur; YMEHHsSI BECTH TOUCK HHOpMAIK U paboTaTh
C HEil;

¢ Pa3BuBaTh MO3HABATENbHBIE CIOCOOHOCTH;

e BocniuThIBaTh CTPEMIIEHHUE K PACIIMPEHNUIO MATEMaTUYECKUX 3HAHUI;

Maremarndeckoe 00pa3oBaHuE B OCHOBHOM IIKOJIE CKJIQABIBACTCS U3 CIEAYIOIINX COJIEpKaTeIbHbIX
KOMITOHEHTOB: apu(MeTHKa; anredpa; reoOMeTpust; JI€MEHTbl KOMOMHATOPUKHU, TEOPHH BEPOSTHOCTEM,
CTaTUCTUKHU U JIOTUKU. B cBOEH COBOKYITHOCTH OHM OTPa)kaloT OOTraThlif ONBIT 00y4eHNs MaTeMaTHKE B
Halllell cTpaHe, YYUThIBalOT COBPEMEHHBIE TEHICHIIMN OTEUECTBEHHOM U 3apyO0eKHON IKOJIBI U TO3BOJISIOT
peanu3oBaTh MOCTaBICHHBIE MEPe]] IKOIbHBIM 00pa30BaHUEM LI HAa MH()OPMALIMOHHO €MKOM U
IIPAKTUYECKH 3HAYMMOM MarepHaiie. JTU COAEpKaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAJIMCH HA MPOTSHKECHUH BCEX
net 0o0y4eHus1, eCTECTBEHHBIM 00pa30M MepeIuIeTaloTCs 1 B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

MareMaTrKa sSIBISICTCS. OHUM M3 OTIOPHBIX IMPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECTICYMBACT U3YICHUE
JPYruX AUCHUIUIMH. B mepByio ouepenb 3TO0 OTHOCUTCS K ITPEIMETaM €CTECTBEHHO — HAy4YHOTO ITUKIIA, B



9aCTHOCTH K (pu3nke, nHpopMmaTrke. Pa3BuTre JTOrmueckoro MeIIDICHUS YIaluxcsl Ipu 00y4IeHnH anredpe
CIIOCOOCTBYET YCBOCHHUIO MPEIMETOB I'yMaHUTapHOTo LuKia. [IpakTiueckne yMeHMs ¥ HaBbIKU
anredpanyecKoro xapakTepa HeoOX0IUMBI JUIsl TPYIOBOM U MTPOQeCCHOHATBHON MTOATOTOBKH HIKOJIBHHKOB.
PazButne y yyamuxcsi npaBHIbHBIX IPEJCTABICHUH O CYIIIHOCTH U MPOMCXOKICHUH alreOpanyeckux
a0CTpakuuii, COOTHOIIEHUN PEATbHOTO U /ICATTbHOTO, XapaKTepe OTPAKCHUSI MaTEMAaTUIECKON HayKOH
SIBJICHUH U IIPOLIECCOB PEabHOIO MUPA, MECTE alreOphl B CUCTEME HAyK U POJIM MaTeMAaTHYECKOIo
MOJICTTMPOBAHUS B HAYYHOM ITO3HAHUH U B TIPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHS
YUalUXCs U Ka4eCTB MBILIUICHNUS, HEOOXOAUMBIX ISl aIallTalluy B COBPEMEHHOM MH()OPMALMIOHHOM
obmectse. M3yuenne anreOpsl, PyHKIUI, BEPOSATHOCTH U CTATUCTUKH CYIIECTBEHHO PACHIMPSET KPYro30p
YUaIIMuXCsl, 3HAKOMS UX ¢ MHAYKLUEH 1 aeaykuuei, 00001eHneM 1 KOHKpeTH3aluei, aHalu3oM 1
CHHTE30M, Kiaccu(uKanuuei u cucremarusanueii, abcTparupoBaHueM, aHAJIOTHEeH. AKTHBHOE
HCIOJIb30BAaHUE 3a/1a4 Ha BCEX 3Tanax y4eOHOro mpolecca pa3BUBaeT TBOPUECKUE CIOCOOHOCTH IIKOJIbHU -
KOB. M3y4yeHne MareMaTHKH 103BOJIsIeT POPMUPOBATH YMEHUS U HABBIKA YMCTBEHHOTO TPYIa —
IUTAHUPOBaHKUE CBOEH PabOThI, IOMCK PALMOHAIBHBIX IMyTeH €€ BBHIIIOJIHEHUS, KPUTHYECKasl OLIEHKa
pe3yabpTaToB. B mporecce n3yueHns MaTeMaTHKHY IKOJIBHUKA JOJDKHBI HAYYUTHCS M3JIaraTh CBOU MBICIH
SICHO U MCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO, IPUOOPECTH HABBIKM YETKOT0, aKKYpPaTHOI'O M IPaMOTHOTO
BBITTOJIHEHUS] MATEMATUYECKHUX 3aITHCEH.

Baxuelinieii 3ajaueil IKOJIBHOTO Kypca MaTeMaTHKH SIBJISETCS pa3BUTHE JIOTMYECKOT'O MBIIIICHUS
yuamuxcs. CaMu 00bEeKThl MATEMAaTUYECKUX YMO3AKIIOUSHH U IPUHSTHIE B MATEMaTHKE MPaBUIIa MX KOH-
CTPYHPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHMI 000CHOBBIBATh M JOKA3bIBATh CY)KJICHMUS,
MPUBOANUTH YETKUE ONPEACTICHHS, PAa3BUBAIOT JOTMYECKYIO0 HHTYHIIMIO, KPATKO M HATJISAHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX ITOCTPOEHUH U ydaT uX MPUMEHEHHI0. TeM caMbIM MaTeMaTHKa 3aHUMAeT OJIHO U3
BEAYIIUX MECT B (POPMUPOBAHUM HAYYHO-TEOPETUIECKOTO MBIIUICHHUS IIKOJIBHUKOB. PackpbiBast
BHYTPEHHIOIO FApMOHHUIO MaTeMaTHKH, (POPMUPYsI TOHUMAaHUE KPACOThI U U3SIIECTBA MATEMATHYECKUX
paccyxIeHni, anredpa BHOCUT 3HAYUTEIBHBIN BKJIAJ] B SCTETUYECKOE BOCITUTAHUE YIALTHXCS.

Kpartkoe nosicHeHue JJOTrMKH CTPYKTYPbI IPOrpaMMblI
MpuHIMObI peajau3anun y4eGHOro npeaMmera:

® Hay4YHbIH
KYJbTYPOJIOTrH4eCKH I
TYMaHUCTHYECKH I
JIMYHOCTHO-AeSATeIbHOCTHbII
HCTOPHUKO-NIPOOJIEMHBIN
HHTErpaTUBHBII
KOMIETEeHTHOCTHBIH.

CTpyKTYpa I0KYMEHTA.

Pabouas nporpamma BKJIt0O4YaeT 9 pazzienos:

1.ITosicHUTENBHYIO 3aITUCKY;

2.00u1y10 XapakTepUCTUKY yueOHOIo MpeIMeTa;

3.0nmcanue Mecta yueOHOro npeMeTa, Kypca B yueOHOM IIIaHe;

4.0nucanre EHHOCTHBIX OPUEHTUPOB COZEpKaHUs YIeOHOT0 MPEaMeTa;

5.Pe3ynbpTaThl OCBOGHUS Kypca OMOJIOTHUHU - TUYHOCTHBIE, METApeIMETHBIE U ITPEIMETHBIE;
6.0OCHOBHOE coJiepKaHUE MPEIMETA, Kypca;

7. TemaTuueckoe MIaHUPOBaHUE

8.Y4ueOHO-MeTOANYECKOE U MaTepraIbHO-TEXHHUECKOe 0OecTieueHne yaeOHOro MpeaMeTa;
9.Criucok nureparypsl (OCHOBHOM M JJOTIOJTHUTEIBHOI)

Kpurepun onieHMBaHHUsA Pe3YyJabTATOB oﬁvqe}mﬂ .

OueHka yCTHBIX OTBETOB 00y4arOIINXCS

OTBeT OlleHUBaETCsl 0TMETKOM «5», €CJIM yYeHUK:

1)royTHO pacKphUl COAEpIKAaHUE MaTepralia B 00beMe, MPEAYCMOTPEHHOM MPOTPAMMON M YIEOHUKOM,
2)U3JI0KHII MaTepUall TPaMOTHBIM SI3bIKOM B OIPEICIIEHHON JIOTHYECKOM MTOCIEA0BATEILHOCTH, TOYHO
I/ICHOJIBBySI MaTeMaTI/I‘-ICCKYIO TepMI/IHOHOFI/IIO nu CI/IMBOJII/IKy;

3)IpaBUIIBHO BBITIOJHIII PUCYHKH, YEPTEHKHU, TPa(QUKH, COMYTCTBYIOIINE OTBETY;



4)nokazan yMeHHEe WIUTIOCTPUPOBATH TEOPETUUECKUE TIOT0KEHHSI KOHKPETHBIMU IIPUMEPaMU, IPUMEHSTh UX
B HOBOM CUTYallUW NIPH BBIIOJHEHUH MPAKTUYECKOTO 33/1aHNUS;

5)po1IeMOHCTPUPOBAN YCBOSHHE PaHee M3YyYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMHUPOBAHHOCTH U
YCTOWYMBOCTb UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHM U HABBIKOB;

6)oTBeyan caMOCTOSITeIbHO 0€3 HABOIAIIMX BOIIPOCOB yuuTess. BO3MOKHBI OJ1HA - JIBE HETOYHOCTH IIPU
OCBEILEHUHN BTOPOCTEIIEHHBIX BOIPOCOB MJIHM B BBIKIIAJKAX, KOTOPBIE YUEHUK JIETKO UCIIPABUII 1O
3aMEYAHUIO YUUTEIIS.

OTBeT OlleHUBAaETCSI 0TMETKOM «4», €CJIH OH yI0BJIETBOPsSiET B OCHOBHOM TPe0OOBAHMSAM HA OLIEHKY
«5», HO TIPU ITOM HUMeeT OIMH U3 HeI0OCTATKOB:

® B HM3JIOXKEHUHU JIOMYILEHbI HEOObIINE MPoOesbl, HE HCKA3UBIINE MaTEMaTHUYECKOE COJIEpyKaHUE
OTBETA;

¢ JONYHICHLI OJUH — JIBa HEA0YCTA IIPHU OCBCIICHUN OCHOBHOI'O COACPIKaHUA OTBETA, UCITPABJICHHBLIC
10 3aMEUaHHUIO YUUTEIS;

e JIOMYyIIECHBI OLIMOKa WK OoJiee BYX HEJA0YETOB IIPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB HIIU B
BBIKJIQ/IKaX, JIETKO MCIPABJICHHBIE 110 3aMEYaHUIO YUUTETIS.

OT1MmeTKa «3» CTABUTCH B CJAEAYIONIUX CIAyYAsAX:

e HEMOJIHO WM HEeMOCIeI0BaTeIbHO PACKPBITO COAEepKaHNe MaTepHala, HO TToKa3aHo ob1iee
IIOHUMAaHHEC BOIIPOCa U MPOACMOHCTPHUPOBAHBI YMCHH, JOCTATOYHBIC 1JIA IIaJILHeI;'IHICFO YCBOCHUA
MIPOrpaMMHOTO MaTepuaina (onpeaeneHHble «TpeOoBaHUSIMU K MAaTEMAaTUYECKOM MOATOTOBKE
00yJaroIuXxcs»);

® UMEJNCH 3aTPYAHEHUS WIH JOMYIIECHbI OIIHOKH B OMPEIeICHUH MTOHITHI, UCTIOTB30BAaHUU
MaTeMaTHYeCKON TePMUHOIIOTUH, YEPTEIKaX, BHIKIAAKAX, UCIIPABIEHHBIE MTOCIE HECKOIBKHIX
HaBOAAIIUX BOIIPOCOB YUYHUTCIIA,

® YUYEHUK HE CIPABUIICS C MPUMEHEHUEM TE€OPUU B HOBOM CUTYallMU MIPU BHITIOTHEHUH MIPAKTUYECKOTO
3aJlaHusl, HO BBIMIOJIHUII 3aJJaHKsI 0053aTEIbHOT0 YPOBHS CII0KHOCTH T10 IAHHOM TeMe;

® [IpU 3HAHUM TEOPETUUYECKOT0 MaTepHasa BbIABIEHA HEOCTAaTOYHASI C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMmeTKa «2» CTABUTCH B CJACAYIOMIUX CAYYAAX:

® HE PacKphITO OCHOBHOE COJIepKaHUE yueOHOTO MaTepHaa;

e OOHapy>XEeHO HE3HAHHE WM HETTOHUMaHUE YUCHUKOM OOJIbIIeH Win HanboJiee BAKHOU YacTH
y4eOHOro MarepHana;

e JIOMYIICHBI OUTUOKHU B OINPEIeTICHUH MMOHSATH, IPH UCIIOIb30BAaHUHA MAaTEMATHUECKOM
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTexkaxX WM rpadukax, B BHIKIAIKaX, KOTOPHIE HE UCITPABIICHBI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUUTETIS.

OtMmeTka «1» cTaBUTCS, €CJIN .

® YYCHUK OOHAPYXKUJ MOJHOE HE3HAHNUE U HETIOHUMAaHUE N3y4aeMOT0 yueOHOTO MaTepraia Ui He

CMOT OTBETUTbH HU Ha OJIMH U3 TIOCTABJIICHHBIX BOMPOCOB MO U3y4aeMOMY MaTepHay.

OuneHka NMCbMEHHBIX KOHTPOJIBHBIX H CAMOCTOSITEIbHBIX Pa0oT
OTMmeTKa «5)» CTAaBUTCHA, €CJIM:
e paboTa BBIMOJIHEHA TTOJHOCTHIO;
® B JIOTHYECKUX PACCYXKIEHUSX U 0OOCHOBAHHUHU PEIICHUS HET MPOOEIOB U OIIUOOK;
® B pEIICHUU HET MAaTEeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OMUCKA, HE SBIISOIIASICS
CIIEJICTBUEM HE3HAHUS WM HETIOHUMaHUsl y4eOHOTO MaTepuana).
OtMmeTKa «4)» CTABUTCHA, €CJIM:
e paboTa BBIMOJIHEHA TOTHOCTHIO, HO 0OOCHOBAHMSI IIATOB PEIICHUS HETIOCTATOYHBI (€CITH YMEHUE
00OCHOBBIBATh PACCYKIEHUS HE SIBISLIIOCH CIICIIUATBHBIM O0BEKTOM IIPOBEPKHU);
e JIONYIIEHA OJ[HA OIMMOKA UK JBA-TPH HEJIOYETa B BHIKJIAIKAX, PUCYHKAX, YepTekKaxX WK rpadukrax
(ecnu 3TH BUJIBI paOOTHI HE SBIISLTUCH CIIEIIUATIBHBIM O0OBEKTOM MTPOBEPKH ).
OTMeTKAa «3» CTAaBUTCH, €CJIN:
e JIONYIIEHBI OOJiee OTHON OMMOKH MM OoJiee ABYX-TPEX HEIOYETOB B BBIKJIQIKAX, UEPTEIKAX HUITH
rpadukax, HO ydaluiics BiIaaeeT 00s3aTebHBIMA YMEHHUSIMHU 110 TIPOBEPSIEMOM TEME.
OTMeTKA «2» CTABUTCH, €CJIN:
e JIOMYIICHBI CYIICCTBCHHBIE OITMOKH, TOKA3aBIIIKe, YTO YYAIUNCS HE BIAJCeT 00s13aTeIIbHBIMU



YMEHUSIMH 110 JAHHOW TeMeE B II0JIHOM Mepe.
Otmetka «1» cTaBUTCA, €CJIM:
e paboTa mokaszajia moJIHOEe OTCYTCTBHUE Y yUaIIerocs 00sM3aTeIbHBIX 3HAHUA U YMEHUHN 110
MIPOBEPSIEMON TeMe WM 3HAYUTEIIbHAS YaCTh PaObOThI BHIMOJIHEHA HE CAMOCTOSATEIBHO.

O0mas kaaccupukanus ommnodOK.
I'pyObiMu cunTaOTCS OIINOKM:
e HE3HAHME ONPE/EIICHUS OCHOBHBIX IIOHATUMN, 3aKOHOB, ITPaBWJI, OCHOBHBIX IOJIOKEHUI TEOPUH,
He3HaHue (HopMyJ1, OOMIETIPUHATHIX CUMBOJIOB 0003HAYCHUN BEJIMYHH, SIUHHI] UX U3MEPEHUS;
e HE3HAHME HAMMEHOBAHWW €IVHMI] U3MEPEHUS;
HEYMEHHE BBIICIUTh B OTBETE IT1aBHOE;
HEyMEHHE IPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELICHUs 3a/1ay;
HEYMEHHeE JIeNIaTh BHIBOJIBI M 0000ILIECHMS;
HEYMEHHE YUTATh U CTPOUTH IpaduKy;
1OTepsl KOPHSI UM COXPAaHEHUE IIOCTOPOHHETO KOPHSI;
orOpacsiBaHue 0e3 0OOBSICHEHHUI OTHOTO U3 HUX;
paBHO3HAYHbIE UM OIIMOKH;
BBIUUCIIUTENIbHbIE OLIMOKHU, €CJIM OHU HE SIBJISIIOTCS OITUCKOM;
® JIOTMYECKHE OLIUOKH.
K HerpyObiM ommdkam ciieayer OTHeCTH:
® HETOYHOCTH (HOPMYJIHPOBOK, ONIPEICIICHUH, TOHATHH, TEOPHiA, BEI3BAaHHASI HETIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEEISIEMOI0 MOHITHSI UM 3aMEHON OJIHOTO - IBYX U3 3TUX IIPU3HAKOB
BTOPOCTEIICHHBIMU;
® HETOYHOCTb IpaduKa;
e HepalMOHAJIbHBIA METOJ] pEIICHUS 3a/1a4ll UM HEIOCTATOYHO IPOAYMaHHbIN IJIaH OTBETA
(Hapy1IeHue JIOTUKH, [TOIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
® HepalMOHAIbHBIE METO/BI pabOTHI CO CIIPABOYHOM M JJPYrol JIUTEPaTypOu;
e HEyMEHHE pellaTh 3aJa4M, BBIIOIHATh 3aJaHUs B 001IEM BUJE.
Henouerammu siBasilotTes:
e HepalMOoHAIbHbIE IPUEMbl BEIYMCICHUN U TPeoOpa3oBaHMIi;
e HeOpe)KHOE BBINOJIIHEHHE 3alluCe, uepTexeil, cxem, rpaduKoB.
B TekcTe mporpaMmMbl HCNOJIb3YETCSI CHCTEMA CJIEYIOIIUX YCIOBHBIX 0003HAYCHUI:
Briaenenue KypcuBOM M HUKHUM MOJYEPKUBAHNEM — 3JIEMEHTOB AYXOBHO-HPABCTBEHHOT'O
BOCIIUTAHMS.

2. O0mas XapaKTepHCTHKA y4eOHOro mMpeaMeTa, Kypca MaTeMaTHkn 7 - 9 Kaacea.

Lenvio uzyuenus Kypca mamemamuxe 8 7 - 9 knaccax SBISETCS OBIAJCHUE CUCTEMON MaTEeMAaTHUECKUX
3HAHWW U YMEHUH, HEOOXOUMBIX JUTsl IPUMEHCHHS B TPAKTUICCKON JCSITEITLHOCTH, U3YUEHUS CMEKHBIX
JTUCIUILTAH, POIOJDKEHUS 00pa30BaHNUS;

e Pa3BHUTHE BBHIYHUCIUTEIHLHBIX YMEHUHU J0 YPOBHS, IO3BOJISIONIETO YBEPSHHO UCTIOIB30BATh X TIPH
pEeIIeHnH 3aa4 MaTEMATHKU U CMEKHBIX TTPEIMETOB;

e YCBOCHWE arlnapara ypaBHCHUH U HEPABEHCTB KaKk OCHOBHOT'O CPEJICTBA MATEMATHIECKOTO
MOJICTTMPOBAHUS 3a]a4, OCYIIECTBICHHE (DYHKIIMOHAIBHON MOTOTOBKHU IIKOJLHUKOB;

e pa3BHUTHE MBINUICHHS, TPEKIE BCETO POPMUPOBAHNUE a0CTPAKTHOTO MBITIICHUS;

e (opmMHUpOBaHUE JIOTHYECKOTO W AJITOPUTMUICCKOTO MBIIIIJICHUS;

e (opmMHupoOBaHHE MATEMATUYECKOTO CTHJIS MBIIICHHUSI, BKIIOYAIOIIETO B ce0s1 MHAYKIIUIO U
JEAYKITHI0, 0000IEHNE M KOHKPETU3AINIO, aHAIN3 U CUHTE3, KJIACCU(PUKAIIUIO M CHCTEMaTH3alINIo,
abcTparupoBaHue M aHAJIOTHUIO.

OOydeHre MaTeMaTHKe JaéT BO3MOXXHOCTD IIIKOJLHUKAM HAyYUThCS TIAHUPOBATH CBOIO JICATEIBLHOCTb,
KPUTHYECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITENIbHBIC PEIICHHUs, OTCTAUBATh CBOU B3TJISABI U
yoexaeHus. B nporecce u3ydeHnuss MaTeMaTHKH IIKOJLHUKH yJaTCs M3J1araTh CBOM MBICIH SICHO U
MCYEPIBIBAIOIIE, TPUOOPETAIOT HABBIKK YETKOTO M TPAMOTHOTO BBITIOTHEHUSI MATEMAaTUYCCKUX 3aIHCeH,



IIpU 5TOM HUCIIOJIb30BAHHUC MATCMATHYCCKOI'O A3bIKA MMO3BOJIACT pa3BUBATD Yy YHAIIUXCA 'PAMOTHYHO YCTHYIO
Y IUCBbMEHHYIO PEUb.

3HaKOMCTBO C UCTOpPHEN Pa3BUTHS MAaTEMaTHKH KaK HAYKH (GOPMHUPYET Yy yJaluXcsl MpeACTaBICHUs 00
anreOpe Kak 4acTu 00Ie4eI0BEeYeCKO KYIbTYpHI.

3HaYUTENbHOE BHUMAHUE B U3JI0KEHUN TCOPCTUYCCKOTIO MaTCpHralia KypcCa YACIACTCA €TO MOTHBALIUU,
PACKPBITHIO CYTH OCHOBHBIX MOHATHH, e, MeToj0B. OOyueHune nocTpoeHo Ha 6a3e Teopuu
Pa3BUBAIOIIETO 00YUEHHS, YTO JTOCTUTACTCS OCOOCHHOCTSIMU U3JI0KEHUSI TEOPETUUECKOr0 MaTepuaa u
yIpaXHEHUSIMU Ha CpaBHEHUE, aHAJIN3, BbIJICIIEHUE [VIABHOT'0, YCTAaHOBJIEHUE CBsI3eH, KilacCU(UKaILHIO,
00061eHne u cucteMaTu3anuio. Oco060 aKLEHTUPYIOTCS COAEPKATENBHOE PACKPBITUE MATEMaTUIECKUX
MOHATUH, TOJIKOBAaHUE CYIIIHOCTH MaTeMaTHUECKUX METOAOB U 00JIaCTH UX IPUMEHEHHUS, IEMOHCTPALUS
BO3MOKHOCTEH MPUMEHEHHSI TCOPETUYECKUX 3HAHUN /ISl peIIeHUs] pa3HOOOpa3HbIX 33124 MPUKIATHOTO
XapakTepa, HallpuMep PeIleHUs TEKCTOBBIX 3a/1a4, ICHEKHBIX U IIPOLEHTHBIX PaCUETOB, YMEHHE
MOJIb30BAThCSl KOJIMYECTBEHHON MH(OpMAIIHE, TPEICTaBICHHON B pa3IMYHbIX (popMax, yMEeHUE YUTATh
rpaduku. Oco3HaHHe OOILEro, CyIECTBEHHOTO ABISETCS OCHOBHOM 0a30H U1l pellieH sl yIpaKHEHUH.
BaxHo puBOAUTH J€TaIbHBIE NOSICHEHUS K PEIICHUIO TUIIOBBIX YIPAKHEHUN. DTUM PacKpbIBAETCS CYTh
METO/1a, MOAXO0a, IPEIIaraeTcs alrOPUTM UIIU 3BPUCTUYECKAs CXEMa PELICHHS YIPaKHEHUI
OIIPEACIIEHHOIO THIIA.

L]envio U3ydeHus Kypca MaTeMaTUKU B 7 — 9 Ki1acce sBJISIETCS pa3BUTHE BBIYMCIUTEIbHBIX YMEHUH 710
YPOBHS1, IO3BOJISIFOLIETO YBEPEHHO HCIIOIB30BATh UX IIPH PELICHUH 3324 MATEMATUKN U CMEXHBIX
IIPEIMETOB, YCBOCHHE alllapaTta ypaBHEHUI U HEPABEHCTB KaK OCHOBHOI'O CPEJCTBA MATEMAaTUYECKOTO
MOJICIIMPOBAHUS 3a/1a4, OCYIIECTBIICHHE (DYHKIIMOHAIBHOW MOJATOTOBKH MIKOJIBHUKOB, Pa3BUTHE Y
y4aluxcs IpOCTPAaHCTBEHHOTO BOOOPAXKEHHUS U JIOTHUECKOTO MBILUIEHUS MyTEM CHCTEMaTHYECKOTro
W3Y4YEHHUsI CBOMCTB F€OMETPUYECKUX (PUTYp HA MJIOCKOCTU U B IPOCTPAHCTBE U IPUMEHEHUSI 3TUX CBOICTB
IIPY PELICHNN 3324 BBIYMCIUTEIBHOIO U KOHCTPYKTHUBHOIO XapaKTepa, CyLeCTBEHHAs pOJIb IIPU 3TOM
OTBOJIUTCS PA3BUTHIO FEOMETPUYECKON MHTYHIINH.

Kypc xapakrepu3yercs MOBBILIEHUEM TEOPETHUECKOT0 YPOBHS 00yUeHUsl, TOCTENEHHBIM YCUIIMEM POJIU
TEOPETUYECKUX 0000IEHUH 1 IeAYKTUBHBIX 3aKII0UEHUH, a TaKKe 00eCTIeYnBaeT YPOBHEBYIO
muddepennmanuto. [IpukinaaHas HanpaBIeHHOCTh PACKPHIBAET BO3MOXKHOCTh U3y4aTh U peIlaTh
MIPAaKTUYECKHE 3a0a4H.

3aoayu xypca MaTeMaTHKU B 7 Kjacce:

1) ¢dopmupoBaTh MPaKTUYECKHE HABBIKK BBIMOJIHEHHUS YCTHBIX, MTMCbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYHCIICHUI;

2) OBJAJICHUE CHMBOJIMYECKHM SI3BIKOM areOphl;

3) BBIpabaTHIBAThH (hOPMATHLHO-ONICPATHBHBIE ANreOpandeCKUe YMEHHS U IPUMEHSTh X K PEIICHUIO
MaTeMaTUYeCKNX U HEMaTeMaTUUeCKHUX 3a/1a4;

4) Hay4uTHCS UCTOJB30BATh QYHKIIMOHATHHO-TPAPHUECKUE TPEICTABICHHUS IS OMIMCAHUS U aHATTN3a
peanbHBIX 3aBUCUMOCTEN;

5) moMy4YUTh MPEICTABICHHS O CTATHCTUYCCKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O Pa3IHUHBIX
croco0ax ux u3ydeHus, 00 0COOCHHOCTSX BBIBOJOB U MPOTHO30B, HOCSIITUX BEPOSTHOCTHBIN
XapaxkTep;

6) mpomoKaTh BEIPAOATHIBATE YMEHUS BBITIOIHSTH ACHCTBUS HAJl CTEIICHSIMM,

7) Hay4YUTbCS COCTABJIATH U UCIOJIB30BATh AJITOPUTMBI U AJITOPUTMUYECKUE TIPEATTUCAHUS TTPU PEIICHUE
3a/1a4;

8) Hay4yHMTbCs BBIOJHATH ICHCTBHS HAJl MHOTOYWICHAMU;

9) Hay4HTbCS pelaTh CHCTEMBI PA3IMYHBIX YPABHEHUH M IPUMEHATH UX MTPH PEIICHUH TEKCTOBBIX
3a/1a4;

10) mO3HAKOMUTHCS ¢ HAYATLHBIMH OHATHSMH, UICIMHA U METOIaMH KOMOUHATOPHKH, TEOPHH
BEPOSITHOCTH M CTATHUCTHUKHU.

11) co3aTh yCIIOBHS IS OBJIAJICHHS CHCTEMOM T€OMETPHUECKUX 3HAHUIN U YMEHUIA.

3adauu xypca MaTeMaTHKH B 8 Ki1acce:



1)

2)
3)

4)
5)
6)
7)
8)

9)

COBEPILIEHCTBOBATh MPAKTUYECKHUE HABBIKHU BBIMOJHEHUSI YCTHBIX, TUCbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIUMCIIEHUH;

OBJIAJICHHE CUMBOJIMYECKUM SI3BIKOM aJITeOpBI;

BBIpabaThIBaTh (JOPMaAILHO-ONEPATUBHBIC ANTeOpandYeCKUe YMEHHS U IPUMEHSTh UX K PEIICHUIO
MaTeMaTHYECKUX M HEMaTeMaTHYECKUX 3a/a4;

COBEPIIICHCTBOBATh YMEHHE HCIIOIB30BaTh PYHKIIMOHATBHO-TpadUUECKUE TPEACTABICHUS IS
OMMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTENH;

MIPOJIOJKHUTH MOJTYyYEHUE TTPEACTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0aX X U3YYEHHUS, 00 0COOCHHOCTSIX BBIBOJIOB U MIPOTHO30B, HOCSIIIHX
BEpPOSITHOCTHBIN XapaKkTep;

MPOJIOJKATh BhIPA0ATHIBATh YMEHHUSI BBIOIHATH ACHCTBUS HAJl CTEIICHSIMU,

COBEPIIICHCTBOBATh YMEHHE COCTABIISATh U UCIIOIb30BATh aJITOPUTMBI H aJITOPUTMUYECKHE
MpeAnucaHus Ipy peleHue 3a/1ay;

MIPOJIOJKUTH BBIPAOATHIBATh YMEHHE PEIIaTh CUCTEMBI PA3JIMYHBIX YPABHECHUN U IPUMEHSATH UX TIPH
peIIeHNU TEKCTOBBIX 3a/1a4;

MMO3HAKOMHTHCS ¢ HAYAJIbHBIMU MTOHSATUSAMH, UJSIMUA U METOAAMH KOMOMHATOPUKH, TCOPUH
BEpPOSITHOCTH M CTATHUCTHUKH.

10) ITpoa0mKKUTh OBJIaICHHE CUCTEMOM FreOMETPUIECKUAX 3HAHUN ¥ YMEHHH, HEOOXOTUMBIX JIJIsI

1)
2)
3)

4)

5)

6)

7)

8)

9)

NPUMCHEHHS B MPAKTUYECKON JEATEIBHOCTH, U3YUCHUS CMEXKHBIX TUCHUILINH, TPOIOTDKCHHUS
oOpa3oBaHMUs.

3aoauu xypca MmaTemMaTUKH B 9 Kitacce:

COBEPILEHCTBOBATh PAKTUYECKNE HABBIKYU BBINIOJHEHUSI YCTHBIX, IUCbMEHHBIX, NHCTPYMEHTAJIbHBIX
BBIYHCIICHHI;
OBJIAJICHUE CUMBOJIMYECKHUM SI3BIKOM alreOphl;

BBIpa6aTBIBaTI> Q)OpMaHBHO'OHepaTI/IBHBIC anre6pqueCKI/Ie YMCHUA U IPUMCHSATH UX K PCHICHUTIO
MAaTCMATHYCCKUX U HEMATCMATHYCCKUX 3a1a4,

COBCPUHICHCTBOBATH YMCHUC HUCIIOJIb30BATh (I)YHKI_II/IOHaHBHO'Fpa(I)I/I‘{eCKI/Ie MNpEaACTaBJIICHUA IJIA
OIMMCAHUS U aHAJIN3a PCAJIbHBIX 3aBI/ICI/IMOCTeI>'I;

MPOJOJIKUTD MOJTYYE€HHE IPEJICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHpPE U O
pa3NUYHbIX crioco0ax UX U3ydeHust, 00 0COOEHHOCTSIX BBIBOAOB M MIPOIHO30B, HOCSAIINX
BEPOATHOCTHBIN XapaKTep;

IpoaOJIKATb BLIpa6aTBIBaTB YMCHUS BBIITOJIHATD JIEHUCTBUS HaT CTCIICHAMM,;

COBCPUHICHCTBOBATH YMCHUC COCTABJIATH U UCIIOJIB30BATh AJITOPUTMEBI U aJITOPUTMUYICCKHUC
npeanrcanus rpu peuICHUEC 3a/1a4,

MIPOJOJIKUTH BbIPA0AThIBATh YMEHHE PElIaTh CUCTEMbI Pa3IMYHbIX YPABHEHHUH U HEPABEHCTB,
MIPUMEHATH UX IIPHU PELIEHUHU TEKCTOBBIX 3a/1a4;

OBJIaICHUEC OCHOBHBIMH criocodoamMu MMPEACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX JAaHHBIX; YMCHHUC
peuaTh 3aJa4 Ha HAXOKACHUC YaCTOThI U BEPOATHOCTHU CJIy‘-IB.ﬁHBIX CO6LITHI>1;

10) ITO3HAKOMUTHCA C Ha4YaJIbHBIMU ITIOHATUAMU, UACAMHU U METOJaMU KOM6I/IHaT0pI/IKI/I, TCOpUUn

BEPOATHOCTU U CTATUCTUKH.

11) npo0IKUTh OBJIAJICHUE CUCTEMOIN FreOMETPUICCKUAX 3HAHUN ¥ yMEHHIA, HEOOXOAUMBIX IS TPUMe-

HCHUA B HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTH, U3YUCHUA CMCIKHBIX JUCHUIIINH, IPOAOJIKCHUSA
oOpa3oBaHws.



Conepxanue
7-9 kiace
ConeprxaHre MaTeMaTHYECKOro 00pa3oBaHusl B OCHOBHOM LIKOJIE BKJIIOYAET CIEAYIOIINE Pa3/Ieibl:

apugmemuxa, aneebpa, QyHKyuu, epoOSMHOCMb U CIMAMUCMUKA, 2eomempus. Hapsay ¢ 3TUM B Hero
BKJIIOYCHBI JIBA JIOTIOIHUTEIILHBIX pa3fieNia: 102UKa U MHOMCECMEA, MAMeMAmUuKd 8 UCHOPUIeCcKOM
pazeumuu, 9To CBSI3aHO C peann3aluei mneiaeld oOnenHTEIUIEKTYaIbHOTO U OOIEKYIbTYPHOTO Pa3BUTHS
yuammuxcs. CopepikaHue KaKI0ro U3 3TUX Pa3/ieioB pa3BOPAYMBACTCS B COACPIKATEIbHO-METOIHMUECKYIO
JIMHUIO, TPOHU3BIBAIONIYIO BCE OCHOBHBIC Pa3/ieNbl COJCP)KaHUsI MAaTEMaTHYECKOTr0 00pa3oBaHus Ha TaHHOM
CTyHeHH O0yUYeHHS.

Coneprxanue paszzena «ApupMETHKa» CIYKHUT 0a30H IS NATbHEUIIIETO U3YUSHHSI YUAIIUMUCS
MaTEMAaTUuKU, CHOCO6CTByeT PAa3BUTUIO UX JIOTHYCCKOT'O MBIIIJICHUS, (1)0pMI/IpOBaHI/IIO YMCHHUA IMOJIB30BATHCA
ATOPUTMAMH, a TAK)KE MPUOOPETCHHUIO MTPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX B IIOBCETHEBHOM JKU3HHU.
Pa3BuTHe NoHATHSA O YHCIIE B OCHOBHOM IIIKOJIE CBA3aHO C panrOHAJIBHBIMHA U UPPALIMOHAJIBHBIMU YUCIIAMH,
(dbopMHpOBaHUEM TTIEPBUYHBIX MPEICTABICHUH O ICHCTBUTEIBPHOM YHCIIE. 3aBEPIICHUE YHCIOBOH JINHUH
(CI/ICTeMaTI/I3aHI/I$[ CBCIIGHI/If/'I (0] HeﬁCTBHTeﬂbHBIX qHucJjiax, O KOMIIJICKCHBIX ‘-II/ICJ'IaX), TakK e Kak 1 0oJjiee
CIJIO’KHBIC BOIIPOCHI apuMeTHKH (anroput™ EBKima, OCHOBHAs TeopeMa apru)METHKH ), OTHECEHO K
CTYIEHH OOIIETO CpeIHero (ITOTHOT0) 00pa30oBaHUs.

Coneprxanue paszzena «Anredpa» HalpaBiIeHO Ha (GOPMHUPOBAHUE Y yUAIIUXCS MATEMAaTHUECKOTO
anmapara s peleHHs 3a1a4 U3 pa3sHbIX Pa3JeioB MATEMAaTUKH, CMEXHBIX IIPEAMETOB, OKpYKaIOIIEH
peanbHOCTH. SI3bIK areOpbl MOAYEPKUBAET 3HAUEHUE MATEMATUKU KaK s3bIKa JUIsl TIOCTPOSHUS
MaTeMaTHUYECKUX MO/JIENIEN ITPOLIECCOB U SBJIEHUH peanbHOro Mupa. B 3anaun nusydenus anreOpsl BXOIAT
TaKXe pa3BUTHE AITOPUTMUYECKOI0 MBIIIJIEHUS, HEOOXOIMMOI'0, B YACTHOCTH, JUISl YCBOEHUS Kypca
nH(OPMATHKH, OBJIA/ICHHUS HaBBIKAMH JIeTyKTHBHBIX paccyxaeHuil. [IpeobpazoBaHue CUMBOIBHBIX (hOPM
BHOCHUT crieln(pu4ecKuil BKJIaJ] B pa3BUTHE BOOOPAKEHMSI yUaIlIUXCsl, UX COCOOHOCTEH K MaTeMaTH4YeCKO-
MY TBOPYECTBY. B OCHOBHOM LIKOJIE MaTEpHaJI IPYIIIUPYETCS. BOKPYT PALMOHAIBHBIX BBIPAKEHUM, a
BOIPOCHI, CBI3aHHBIE C HPPALIMOHAIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPHUUECKUMH (DYHKIIUAMH U
peoOpa3oBaHUAMHU, BXOJAT B COAEpKaHUE Kypca MaTEMAaTUKH Ha CTapllIeil CTyleH! 00y4eHHsI B ILIKOJIE.

Copnepxanue pasnena «OyHKIMN» HALEIEHO HA MTOJIy4€HHE MIKOJIBHUKAMU KOHKPETHBIX 3HaHUH O
(GYHKIIMM KaK BayKHEHIIeH MaTeMaTUYeCKON MOJIeNn JJis ONMCAHUS U UCCIIE0OBAHUS pa3HOO0pa3HbIX
nporeccoB. MzydeHue 3Toro Marepuaia cnocoOCTBYET Pa3BUTHIO Y yYAIIUXCsSl YMEHUS HCII0JIb30BaTh
pa3INyYHbIE SI3IKM MAaTEMaTUKH (CIOBECHBIN, CUMBOJIINYECKUH, TpadUueCcKHii), BHOCUT BKJIaJ B
(dbopmMHpoBaHKE MPEACTABICHUHN O POJIM MAaTEMATUKH B Pa3BUTUU LIUBHIIN3AIMH U KYJIbTYpBI.

Pa3nen «BeposaTHOCTB M CTaTUCTHKAY — 00s3aTeNbHbIN KOMIIOHEHT IKOJIBHOTO 00pa3oBaHMsl,
YCHUJIMBAIOIIUH €ro NPUKIIaJHOE U MPAKTHUECKOe 3HaYeHHe. DTOT MaTepual HeoOXO0AUM Ipexk e BCEro s
dbopmupoBaHus y ydamuxcsi GyHKIMOHATEHON TPaMOTHOCTH — YMEHHUM BOCIIPUHUMATh i KPUTHYECKHU
aHAJIM3UPOBATh MH(POPMAIINIO, IPEACTABICHHYIO B Pa3IMYHbIX (hopMax, MTOHUMATh BEPOSTHOCTHBIH
XapaKTep MHOTUX PEaJIbHbIX 3aBUCUMOCTEHN, IPOBOJUTE IPOCTEUIIINE BEPOSITHOCTHBIE pacyeThl. M3yuenue
OCHOB KOMOMHATOPHKH MO3BOJIUT YYaAIIUMCSl paCCMaTPHUBATh CIIy4au, OCYIIECTBIATh epedop U MoAcYeT
quciia BApuaHTOB, B TOM YHUCJIC B HpOCTGfIHJHX OPUKIAAHBIX 3aaa4dax.

IIpy n3y4eHUH CTAaTUCTUKU U BEPOSTHOCTH PACLIUPSIOTCA NIPEACTABICHUS O COBPEMEHHON KapTUHE
MHUpa U METOJIaX €ro UccieloBaHus, POPMUPYETCs IOHUMaHUE POJIM CTATUCTUKU KaK HCTOYHHUKA
COLIMAJIEHO 3HAYMMOI HH(OpPMAIMU U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHHS.

OcobenHocThI0 pazaena «Jloruka u MHOKECTBa» SIBJISETCS TO, YTO MPECTaBICHHbIN B HEM MaTepHa
IIPEUMYIIECTBEHHO U3Yy4aeTCsl U UCIIOJIb3YETCs PACIIPEAETIEHHO — B XOJI€ PACCMOTPEHUS Pa3INYHbIX
BoNpocoB Kypca. COOTBETCTBYIOIIMI MaTepuall HalleJIeH Ha MaTeMaTUYeCKOoe pa3BUTHE ydalluxcs,
(dbopmMHpoBaHUE Y HUX YMEHHsI TOYHO, CKaTO U SICHO U3JIaraTh MBICJIM B YCTHOM M MUCBMEHHON peyH.

B Monyne reomerpun 7-9 yciaoBHO MOKHO BBIJICNIUTH CIEAYIOLIME COAEpKaTelbHble JUHUU: «HarnsaHas
reomeTpus», «l'eomerpuueckue Gurypsr», «l3mMepeHue reoMeTpuvecKux BenuuuHy», «KoopaumHATh,
«BekTopbl», «Jloruka u MHOXKECTBay, «['€OMETpHUs B ICTOPUYECKOM PAa3BUTHI».

Marepuan, ortHocsmuiics k auHuM «HarmsnHas reomerpusi» (2JI€MEHTHI HAIISHOM CTEPEOMETPHUH),
CIOCOOCTBYET Pa3BUTHIO MIPOCTPAHCTBEHHBIX MPEACTABICHUHN yUaIIMXCs B paMKaxX U3Y4YCeHUsI TNIAHUMETPHUH.



Copepxanne paznenoB «l'eomerpudeckue Gurypb» u «M3mMepeHne reoMeTprUUeCKUX BEITUYHUHY» HaIlelIeHO
Ha TIOJIyYeHHE KOHKPETHBIX 3HAHHWI O reOMEeTpHUeCKOr (Urype Kak BaKHEHIICH MaTeMaTH4eCKOW MOJIENH
JUIS OMUCAHUS OKpykaromero mupa. CucTeMaTHuecKoe H3yueHHE CBOMCTB TEOMETPUYECKUX (QUTYp
MO3BOJIUT Pa3BUBATh JIOTUYECKOE MBIIUICHUS U MOKa3aTh MPUMEHEHHE 3TUX CBOMCTB MPHU PEIICHUU 3a]ad
BBIYHUCIIUTCIIBHOTIO U KOHCTPYKTHUBHOI'O XapaKTEpa, a TAKKC IMPU pCHICHUN NPAKTUYCCKUX 3a/ay.

Martepuan, oTHOCALIUICS K coaepkareiabHbiM JUHHUAM «KoopauHatel» u «BeKTopbl» B 3HAYUTEIBHOM
CTCIICHH HECET B C€6€ MCKIPCAMETHLIC 3HAHHWA, KOTOPLIC HAXOAAT MNPHUMCHCHUC KaK B Pa3IMYHBIX
MaTeMaTHYECKUX AUCLUUIUIMHAX, TAK U B CMEXHBIX MpeIMETaXx.

Pa3znen «Matemaruka B HICTOPUYECKOM Pa3BUTUM» MPEAHA3HAYEH U1 (GOPMHUPOBAHUS MPEACTaBICHUN
0 MaTeMaTHKE KaK YaCTH YEJIOBEYECKOU KYIbTYPBI, JJIsi OOIIETO Pa3BUTHS IIKOIHHUKOB, JIJIsI CO3aHUS
KYJIbTYPHO-UCTOPHUECKOM cpefibl 00yueHus. Ha Hero He BblieseTcs crienuaibHbIX YPOKOB, YCBOGHUE €T0
HE KOHTPOJIUPYETCS, HO COZIEpKaHUE 3TOTO pa3Jieia OPraHunyHO MPUCYTCTBYET B y4eOHOM IpoIecce Kak
CBOETO poJla TYMaHUTAPHBIN (POH IPU PaCCMOTPEHUU MTPOOIEMATUKA OCHOBHOTO COZCPKAHUS
MaTeMaTHYeCcKoro oOpa3oBaHUsl.

Benyuiue metoabl 1 popMbl 00yUeHH s, HCTIOJIb3YyeMble TEXHOJIOTHU

+ CiloBecHO-HAIVIAAHBIN (JIEKLUs, paccKa3, TUaor, 3BpUCcCTUYECcKas Oecesla, YCTHBINA Ompoc ¢
JIEMOHCTpalKel mpe3eHTauuu, 00bsICHEHHE MpoIlecca MWIM KOMMEHTHPOBAHHE COJEP KaHUS
BUZIcO(MIbMA MITH aHUMAIIMH BO BPEMsI UX 1O0Ka3a, U Jp.)

* IIpakTnuyeckuii (mpoBeJeHNE U3MEPEHUI U BHIYUCICHHUH, MOATOTOBKA COO0IIEeHUH, pedepaTos,
COCTaBJIEHHE KPOCCBOPOB, COCTABJIEHUE U PEIICHUE 3a/]a4 Pa3IMuyHOro TUIIA U JIp.)

» IIpoGJiemHblii (TpoOIeMHOE U3JI0KEHUE HOBOW TEMBI, IBpUCTHUYECKas Oeceaa U MOCTaHOBKA
pOOJIEMHOM CUTYaIH B XOJI€ YPOKa, AEMOHCTPAIHS BUICOCIOKETA HITH WILTIOCTPAIUH,
OTpaXKAIIIUX KaKyr-Tu0o mpolieMy, pelieHne 3aaau npoO0JIeMHOr0 XapakTepa,

HaxXO0XJCHUE MyTel penieHus npoOaeMbl IpH pa3paboTKe UCCIEA0BATEILCKOTO MPOEKTa U JIp.)
®opMbI 00y4YeHHUS:

* KomnektuBHas (00BbsCHEHHE HOBOM TEMBI, Oecesia, IEMOHCTPAIMs HATJISITHOCTH UIpP. )

* I'pynnoBas (ypoku MOBTOPEHMS U 00OOILEHHS)

* Pabory B mapax (i1abopaTopHbie pabOThI)

* HMupauBupayansHas (paboTa ¢ OAapEHHBIMU JI€TbMH, C JETbMU C OCJIA0JICHHBIM 3I0POBBEM U JIP

B3aumocBs3b MATEeMATHKH ¢ APYTHMH AMCHUIUIMHAMH BbIpaXaeTcs B pOPMUPOBAHUM 3HAHUS
MaTEeMaTHYECKOI0 S3bIKa, HEOOXOAMMOTIO Ul PEIIEHNUs 33a]1a4 U3 CMEXHBIX JUCLUUIUIMH, a TAKXKe
MPAaKTUYECKHX 3a/1a4, YMEHUS BUIETh MAaTEMaTUUYECKYIO 3ajlauy B KOHTEKCTe MPOOJIEeMHOM CUTyaliu B
APYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU.

3. Onucanue MecTa y4eGHOro npeaMera, Kypca B y4eGHOM ILIaHe.

CornacHo 6a3ucHomy yueOoHOoMy mmanHy MBOY «COII Ne 28y Ha n3ydenue anreopsl B 7 — 9 kimaccax
OCHOBHOM IITKOJIBI OTBOAMT 3 YAaCOB B HEJIENIO B TEUEHUE KAXKIOTO ro/ia 00Y4YEeHHUS, YTO BCETO COCTABISET
306 gacos.

Pacnipenenenne yueOHOT0o BpeMEHH MEKIY dTUMH MPEIMETaAMHU MTPEICTABICHO B TaOIUIIE.

Kosm4ecTBO 4acoB B HeAEJIO KoJyinuecTBO 4acoB B roj
Mpeamer 7 8 9 7 8 9
KJace KJace KJIace KJace KJace KJace
MaremaTtuka 5 5 5 170 170 170
Moy «Anreopar 3 3 3 102 102 102
Monyib «I'eomMeTpus» 2 2 2 68 68 68
HUTOTO 510




4. Onucanue HEHHOCTHLIX OPHEHTHPOB COAEPKAHUS yIeOHOI0 MpeaMeTa

MaremaTrueckoe 00pa30BaHUE UTPACT BAXKHYIO POJIb KaK B IPAKTUYECKOM, TaK M B TyXOBHOM KH3HH
obmecTBa. [IpakTuueckast cropoHa MareMaTH4ecKoro o0pa3oBaHus cBA3aHa ¢ (GOpMUPOBAHHEM CIIOCOOOB
JESTEeIbHOCTH, JYXOBHAS — C MHTEJICKTYAJIbHBIM Pa3BUTHEM YEJIOBEKa, (POPMHUPOBAHUEM XapaKTepa U
oO1eit KylnbTyphl.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCJIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPhI pEallbHOTO MUPA: POCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIIE-
HUS — OT IPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 0 AOCTATOYHO CIOXKHBIX,
HEOOXOAUMBIX JUTSl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKHX HJei. be3 KOHKPEeTHBIX MaTeMaTHYeCKuX
3HAHMUH 3aTPYJHEHO NOHMMAHNE IPUHLIAIIOB YCTPOMCTBA U MCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPHUSITHE ¥ UHTEPIIPETAIHs pa3HO00pa3HOM COIMaTbHON, SKOHOMUYECKOH, MOTUTHYECKON
uHpopmanuu, Maao3pGeKTUBHA TOBCEJHEBHASA IPAKTUYECKAs AeATeNbHOCTh. Kax/10My uelloBeKy B CBOEH
KU3HU IIPUXOJUTCS BBIIOIHSTH JOCTATOUYHO CJIOKHBIE Pacu€Thl, HAXOJAUTh B CIIPABOUYHUKAX HYKHbBIE
(bopMyIbl U IPUMEHSATh UX, BIAJIeTh IPAKTUYECKUMHU [TPUEMaMU T€OMETPUIECKUX U3MEPEHUN U
MOCTPOCHHIA, YNTATh NHPOPMAIIHIO, IPEACTABICHHYIO B BUy TaOJIHII, AUarpamMm, TpaikoB, TOHUMATh
BEPOSITHOCTHBIN XapakTep CIydalHbIX COOBITHM, COCTABIATh HECIOXKHBIE aITOPUTMBI U JP.

be3 6a30Boil MaTeMaTH4eCcKOi OATOTOBKM HEBO3ZMOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 1IKose MaTeMaTHKa CIIy>KMT OIIOPHBIM IIPEIMETOM JUIsl U3y4EHHUs! CMEKHBIX JUCLMILINH. B
MOCTICIIIKOJILHOW KM3HH PeaTbHO He0OOXOAMMOCTBIO B HAIIIM JIHU SIBJISIETCS] HEMIPEPBIBHOE 00pa30BaHue,
41O TpeOyeT NOJIHOLEHHOM 6a30B0i 00111e00pa30BaTeNIbHON OATOTOBKH, B TOM YHUCIIE U MATEMAaTHYECKOI.
W, HakoHe1, Bce OOJIbINE CIIENUAIBHOCTEH, I71e HE0OXO0IMM BBICOKHI YPOBEHb 00pa30BaHMsI, CBI3aHO C
HENOCPECTBEHHBIM IPUMEHEHHEM MaTeMaTUKH (3KOHOMUKA, OU3HeC, PUHAHCHI, PU3UKA, XUMUS, TEXHHKA,
uHpopMaTrKa, OUOJIOTHS, ICUXOJIOTHS U 1Ip.). Takum 00pa3zom, paciupsieTcss Kpyr MIKOJIHUKOB, JJIS
KOTOPBIX MaTEMAaTHKa CTAHOBUTCSI 3HAYUMBIM IIPEAMETOM.

Jljis ’KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISIETCS (POPMUPOBAHUE MATEMAaTUYECKOTO CTUIIS
MBIILJIEHMS], TPOSBIIIOILErOCs B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B npouecce maTeMaTnueckon
JeSITEIbHOCTH B apCeHaJl IPUEMOB M METO/I0B YEJIOBEYECKOTO MBIIIJIEHUS] €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHAYKIMS U AeJyKLUs, 0000IeHe U KOHKPeTH3allHs, aHaJIN3 U CUHTE3, KJlacCu(UKaus 1
cucTeMaru3anus, abcrparupoBanue U aHanorus. OObeKThl MaTEMaTUUECKUX YMO3aKIIIOUEHHUH U ITpaBuiia
UX KOHCTPYHUPOBAHHSI BCKPHIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOEHUH, BHIPA0AaThIBAIOT YMEHUS
(dbopMynpoBaTh, 000OCHOBBIBATh U JIOKA3bIBATh CYXJACHHUS, TEM CAMbBIM Pa3BUBAIOT JIOTHUECKOE MBIIIICHHUE.
Benymas ponb npuHaaiexXUT MaTeMaTike B (GOPMUPOBAHUH AITOPUTMUYECKOTO MBIIIJICHUS U BOCOIUTAHUU
YMEHHH IeHCTBOBATH 110 33JJaHHOMY aJITOPUTMY U KOHCTPYHMPOBATh HOBBIE. B X0/€ pemienus 3aiaq —
OCHOBHOH y4eOHOH J1eTeIbHOCTH Ha YPOKAaX MaTeMaTUKH — Pa3BUBAIOTCSA TBOpUECKask M NMPHUKIAIHAS
CTOPOHBI MBIIIJICHUS.

OOyueHune MaTeMaTUKe Aa€T BO3MOXKHOCTb Pa3BUBATh y YYALIUXCS TOUHYIO, SKOHOMHYIO U
MH(OPMATUBHYIO peyb, YMEHUE OTOMPATh Hanbosee NOIXOIAIINE SI3bIKOBBIE (B YACTHOCTH, CUM-
BOJINYECKHE, IpauyecKue) CpeIcTBa.

Maremarnueckoe 00pa3oBaHNE BHOCUT CBOM BKJIaJ B (POPMHPOBAHKE OOIIECH KYJbTYPhl YEIIOBEKA.
Heo6Xx0auMbpIM KOMIIOHEHTOM 00111e# KyJIbTYyphbl B COBPEMEHHOM TOJIKOBAHUU SIBJISETCS 00111ee 3HAKOMCTBO
C METO/IaMHU MTO3HAHUS ACWCTBUTEIBHOCTH, MPEACTABICHUE O IPEIMETE U METOJI€ MAaTEMAaTUKH, €T
OTJIMYUS OT METOJIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX MPUMEHEHUSI MaTEMaTUKH
JUIS pellieHus] HayYHBIX U MPUKJIAJHBIX 3a]1a4.

W3yuenne MaTeMaTUKU CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIOBEKa, IOHUMAHHUIO KPacoOThI U
U3SIIECTBA MATEMATUYECKUX PACCYXKACHHUM, BOCTIPUATHIO FEOMETPUUECKUX (OPM, YCBOCHUIO UEH
CUMMETPUH.

HcTopus pa3BUTHS MaTeMaTHYECKOTO 3HAHUSI TA€T BO3MOXKHOCTD MOMOJIHUTD 3aac HCTOPUKO-HAYIHBIX
3HAaHUH MIKOJBFHUKOB, CPOPMHUPOBATH Yy HUX MPEACTABICHUS O MaTEMaTHKE KaK YaCTH OOIIeYeIOBEeUeCKOM
KYJBTYpPbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKUMH BEXAMH BOSHUKHOBEHHMS M Pa3BUTHUS MAaTEMATH-
YECKOM HAyKH, C UCTOPUEH BEIUKUX OTKPBITUM, IMEHAMH JIFOJICH, TBOPUBLINX HAYKY, JOKHO BOWTHU B
MHTEIJUIEKTYaJIbHBIN 0arax KakJoro KyJbTypHOTO YeIOBEKa.



5. JIMYHOCTHBIE, METANPEAMETHBIE U NPEAMETHbIE Pe3YJIbTATHI 0CBOCHHUsI Y4e0GHOI0
npeaAMeTa MaTeMaTnka B 7 — 9 Kiacce.

W3ydeHne MaTeMaTUKU 10 JAHHON MporpaMMme CriocoOCTBYET (GOPMUPOBAHUIO Y YUAIIUXCS
JIUYHOCHIHBIX, MEMANPEOMEMHBIX, NPEOMEMHBIX PE3YAbMaAM 08 00yueHus, COOTBETCTBYIOIIUX
TpeboBanusiM DeepaibHOTO rOCYAapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO O0ILIEro
oOpa3oBaHMUsI.

Juunocmmuuvle pesynomamol:

1) BocnuTaHue pOCCUMCKON I'pa)/1aHCKON UACHTUYHOCTU: MAaTPUOTU3MA, yBakeHUs K OTeuecTBy,

OCO3HaHUs BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOUICHUE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH 00YJarOIUXCs K CAMOPA3BUTHIO U

caMo00pa30BaHUIO HA OCHOBE MOTHBALIMU K 00YUEHHUIO U TO3HAHHUIO;

3) oco3HaHHBI BBIOOP M TOCTPOCHHME NAIbHEHIIEH WHIMBUAYAJTbHOW TPAaeKTOpUHU OOpa30BaHMUA Ha

0a3e OpUEHTHUPOBKH B Mupe mpodeccuit U mpohecCHOHATbHBIX TPEANOUYTEHUI ¢ YUETOM YCTOMYUBBIX

MO03HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBOKUTEIHHOTO OTHOILIECHUS K TPYAY,

pa3BUTHE OIbITA YYACTHUS B COLIMATILHO 3HAUUMOM TPY/IE;

4) yMeHuE KOHTPOJUPOBATH IMPOLIECC U pe3ynbTaT Y4eOHOH U MaTeMaTUYECKOU NesTEIbHOCTH;

5) KpUTUYHOCTbH MBILUICHUS, UHUIMATHBA, HaXOAYUBOCTb, AKTUBHOCTbH IIPU PELIEHUH MaTEMaTHUYECKUX

3a/1a4;

Memanpeomemmnule pe3yibmamaoi:
1) yMeHHE CaMOCTOSTEIbHO ONPENeNIATh LEJIH CBOErO0 OOYYEHHUs, CTaBUTh U (POPMYIHPOBATH
1u1s ce0st HOBBIE 3a7auu B yu€0e, pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOCH MTO3HABATEIBHON JIEATEITLHOCTH;
2) yMEHHE COOTHOCHTBH CBOM JICHCTBHSI C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIICCTBIIATh
KOHTPOJIb CBOEH JI€ATEIbHOCTU B IPOLIECCE JOCTUKEHUS PE3yNbTaTta, ONPeAesTh ClIOCOObI IEHCTBUMN B
pamKax MpesioKeHHBIX YCIOBHUH U TpeOoBaHUil, KOPPEKTHUPOBATH CBOU JACHCTBUS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYallue;
3) yMeHHe ONpeeNsITh MOHSATHS, CO3/1aBaTh 00OOICHHUS, YCTaHABINBATh AHAIOTHH, KJIaCCU(UIIUPOBATD,
CaMOCTOSITENIHO BBIOMPATh OCHOBAHUS U KPUTEPHUH [T KIacCUPUKAIUY;
4)  ycTaHaBIMBATh MPHUYMHHO-CIICACTBEHHbIC CBS3U, CTPOUTH JIOTHYECKOE PACCYKIACHHE,
YMO3aKJII0UYeHUE (MHIYKTUBHOE, J€IYKTUBHOE U 110 AaHAJIOTUH) U JIeJIaTh BbIBOIBI;
5) pa3BHUTHE KOMIETEHTHOCTH B 00JaCTH UCIIOIb30BaHIS HH)OPMAIIMOHHO KOMMYHUKAIIMOHHBIX TEXH
TEXHOJIOTHIA,
6) mnepBOHAYATBHBIC IPEACTABICHHS 00 HICAX M O METOAAX MAaTEMAaTHKH Kak 00 YHHBEPCATIbHOM SI3bIKE
HAyKH U TEXHHUKE, O CPEJCTBE MOJEINPOBAHUS ABJIEHUHN U MPOLIECCOB;
7) yMeHHe BHICTh MATEMAaTHUCCKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHO CHTYyallu B APYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

8) yMmMeHHMe HaXOOWTh B pPA3IUYHBIX HCTOYHUKAX HWH(OpMAIHIO, HEOOXOAUMYIO s
pelIeHrs MaTeMaTHYeCKUX IpooJieM, U MPEACTaBIATh €€ B MOHATHOU (hopMe, MPUHUMATh PELIEeHHUE B
YCJIOBUSAX HEMOTHON MJIM U30BITOYHOM, TOYHOM UM BEpOATHOCTHON MH(OpMAInY;

9) yMeHHe MOHMMATh U MCIOJIb30BaTh MATEMATHYECKHE CPE/ICTBA HATTISTHOCTH (TpadUKH, TAOIHUIIBI, CXEMBI

U Ap.) JUIsl WUTFOCTPALliU, MHTEPIPETALMH, AapIryMEHTALUH

10) ymeHue BbIABUTaTh TUIIOTE3BI IPU PEILICHUH 331a4U TOHUMAaTh HEOOXOANUMOCTh UX ITPOBEPKU;

11) moHMMaHue CyITHOCTH AITOPUTMUYECKHUX MPEANUCAaHUN U YMEHUE IeHCTBOBATh B COOTBETCTBUHU C

MIPEITIOKEHHBIM aITOPUTMOM.

Ilpeomemmnuie pe3ynromamol:

1) oco3HaHHe 3HAYCHUST MATEMATHKH TSl TIOBCETHEBHOM )KU3HU YEJIOBEKA |

2) TpeACTaBICHUE O MaTEMaTHYECKOM HayKe Kak chepe MaTeMaTHUeCKON IeSTebHOCTH, 00 dTamax eé
pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBUIIN3ALINY;

3) pa3BuTHE yMEHHH paboTaTh C yI€OHBIM MaTEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BIICKATh
HE0OX0MMYI0 HH(OPMAITHIO), TOYHO ¥ TPAMOTHO BBIpa)KaTh CBOM MBICTH C IPUMEHEHUEM
MaTeMaTHYeCKOM  TEPMUHOJIOTMH U CHMBOJIMKM,  IPOBOJIUTH KJIACCH(UKALINU, TOTHIECKUE
000CHOBaHUS.

4) BnaneHue 6a30BBIM MOHATUHHBIM AlIIaAPaTOM 110 OCHOBHBIM pa3jiesiaM COACPIKAHHUS,

5) mnpakTHYECKH 3HAUYUMbIC MATEMATHYECKUE YMEHHSI U HABBIKH, UX IPUMEHEHUE K PEIICHHUIO
MaTEMaTHYECKUX U HEMAaTeMaTU4YECKUX 3a/1a4, [TPeIIIoJIaratollee yMeHHeE:



6) BBINOJHATH BHIYUCICHHS C HATYPAILHBIMH YHCIIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSMH;

7) peruiaTh TEKCTOBBIC 33a4l apU(PMETUISCKAM CIIOCOOOM M C TIOMOIIBIO COCTABJICHHS U PEIICHUS
YPaBHEHU;

8) wu300pakaTh GUrypsl Ha MJIOCKOCTH;

9) WuCHIoNB30BATH TEOMETPUUYCCKUMN «SI3BIK» JUISl OMUCAHUS ITPEAMETOB OKPYKAIOLIETO MUPA;

10) u3MepsITh AJIMHBI OTPE3KOB, BEIMYHUHBI YTJIOB, BBIYUCIIATH IUIOIIAAN U 00BEMBI PUTYD;

11) pacrio3HaBaTh U U300paKaTh PaBHBIC H CHMMETPHYHbBIC (DUTYPBI;

12) npoBOUTh HECIIOKHBIC MPAKTHYCCKHE BBIUYUCICHUS C MPOICHTAMH, HCIOJIb30BAHUE MPUKUIKH U
OLIEHKH; BBIIIOJIHATH HEOOXOAUMBIE U3MEPEHUS;
UCIOJIb30BaTh OYKBEHHYIO CHUMBOJIUKY JUISl 3alMCH OOLIUX YTBEPXKACHUU, (OPMYJ BBIPAXKECHUI,
YPAaBHEHU;

13) ynTaTh M UCIOIB30BATH HH(DOPMAIHIO, TPEICTABICHHYIO B BH/IE TAOJHUIIbI, AHarPaMMBbI (CTOJIOUATOM
WJIN KPYTOBOii), rpadhudeckoM BUJE;

14) pemath npocTeiiiie KOMOMHATOPHBIC 3a/1a41 MIePeOOPOM BO3MOXKHBIX BAPUAHTOB.

15) yMeHue pacrno3HaBaTh BH/Ibl MATEMATHYECKUX YTBEPKACHUH (aKCHOMBI, OIPEICICHUS, TEOPEMBI U JIp.),
IpsiMble U 00paTHBIE TEOPEMBI;

16) oBnajicHue TEOMETPUYECCKAM SI3BIKOM, YMEHHE KCIIOJIb30BaTh €ro JUIS OIKCAHUS IPEIMETOB
OKpPY’KaIOILIEeTO MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI M H300pa3UTENbHBIX YMEHHI,
nproOpeTeHNe HaBBIKOB TEOMETPHUECKUX MTOCTPOCHHUIA;

17) YCBOCHUC CUCTEMATUUCCKUX 3HAHUM O IIOCKHX CI)I/IpraX Hn ux CBOﬁCTBaX, a TaK’>K€ Ha HarjisiJHOM
YPOBHE — O HpOCTGﬁH.IPIX MMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC [IPUMCHATb CUCTCMATUUCCKUEC 3HAHUS O
HUX OJid pCIICHHA rCOMCTPHUYCCKUX U MMPAKTUYCCKUX 3ada4.

IInanupyemMble pe3yJibTaThl H3yYeHHs Kypca MaTeMaTUKHU /7 — 9 Kiace

OIHMCHIBAIOT IPUMEPHBINA KPYT y4eOHO-TIO3HABATEIBHBIX U YICOHO-TIPAKTHUECKUX 3a/1a4, KOTOPBIH
MIPEIbSABISETCS 00YJaIONIMMCS B X0/1€ U3YUEHHUs KaKIO0ro pa3zena nporpammel. [Inanupyemsie pe3yinbTaThl
OCBOCHHSI OCHOBHOU 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHuUs MPEACTABISIOT COO0M
CI/ICTeMy eedymux uejieeblx yCmaHo60K U oofcuoaeMbtxpezyﬂbmamos 0CB0€HUA 6C€X KOMNOHEHMOB,
COCMABAAIOWUX COOEPICAMETbHYIO OCHOBY 00pA308AMENbHON RPOZPAMMBL.

HartypaasbHhbie yncaa. [Ipodou. PannonanabHbie yncia

BrInyckHUK HAy4UTCS:

* IOHUMATh OCOOCHHOCTH JCCITHYHOW CUCTEMBI CYHCIICHUS;

* ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C IETUMOCTBHIO HATypPATbHBIX YUCEIL;

* BBIPQKATh YHCJIa B SKBUBAJICHTHBIX (DOpMax, BRIOUpAst HANOOJIee MOAXO/ISAITYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYaIluH;

* CPaBHUBATH U YIIOPSAIOYNBATH PAIMOHAIBHEIC YUCIIA;

* BBITIOJIHATDH BBHIYUCIICHHSI C PAIIMOHATBHBIMU YHCIIAMH, COUETasi yCTHBIE U TUChMEHHBIC TPUEMBI
BBIYHCIICHUH, TPUMEHEHHE KAJTbKYIISTOPA;

* HCIIOJIH30BATh MOHATHS U YMEHHsI, CBSI3aHHBIC C MPOTOPIIMOHATBLHOCTHIO BEIHYKH, IPOIICHTAMHU, B
XOJIe peNICHHs] MAaTEMaTHYCeCKHX 33J1a9 U 33]1a9 U3 CMEXKHBIX IPEAMETOB, BBIITOIHITH HECIIOKHBIC
MPAKTUYECKHUE PACUETHI.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* NO3ZHAKOMUMBCSL ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCTEHUS C OCHOBAHUAMU, OmaudHbiMu om 10;

* yenyoums u pazeums npeoCmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTU,

* HAYYUMbCA UCNONBL308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOPECTnU NPUBLIUKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, bIOUPASL NOOX0OAWUL Ol CUMYAyUU Cnocoo.

JleicTBUTEIbHBIE YHCJIA

BBITTyCKHUK HAyIUTCS:

* ICII0JIb30BaTh HaYaJIbHbIE MPEICTABICHUS O MHOKECTBE ICHCTBUTEIBHBIX UHCET,

* ONEPUPOBATH MOHSATHUEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCIICHUSX.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* Pa3sUmMs Npeocmasienue 0 Yucie U YUCI08bIX CUCIEMAX OM HAMYPATbHLIX 00 0eliCEUmMeNlbHbIX
yyces; 0 poiu 8blYUCTIeHUL 8 NPAKMUKe,



* Pa38UMb U Y2youms 3HAHUA 0 0eCAMUYHOU 3ANUCU OeLICMBUMETbHBIX Yucel (nepuoouieckue u
Henepuoouyeckue opoou,).

Wzmepenusi, npuOIMKeHHs, OLCHKH

BhInycCKHUK Hay4UTCS:

* HCIOJIB30BATh B XO/I€ PEIICHUS 33124 dJIeMEHTapHBIC MPEICTABICHNUS, CBSI3aHHbIE C PUOIKEHHBIMU
3HAYCHUSMU BEITUYHH.

BoinyckHUK noayuum 603MONCHOCMb:

* NOHAMb, YMO YUCNO0BbLE OAHHbLE, KOMOPbLEe UCTONb3VIOMCAL OJisL XAPAKme-pUCmuKy 00beKmos
OKpYdHCatouje2o Mupa, sA61A0Mcs NPeUMyueCmeeHHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAYEHUL, COOePAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCTIOYHUKAX, MOJNCHO CYOUMb O NOSPEUHOCU
npudIUINCEeHUS,

* NOHAMb, YMO NOZPEUHOCIb Pe3VIbMAama 6blYUCTEHUL OONNHCHA ObIMb COUBMEPUMA C NOZPEUHOCTBIO
UCXOOHBIX OAHHBIX.

Anredpanyeckue BbIpaKeHUs

BhINyCKHUK HAYYUTCS:

* OTICPUPOBATDH MOHATUSIMH «TOXKIECTBO», «TOKICCTBEHHOE MPE0Opa3oBaHUEy, PEIIaTh 3a/1a4H,
cojiepkanire OyKBeHHBIE JaHHbIE, padOTaTh ¢ GOPMyIIaMu;

* BBITIOJIHATB NIPE00Pa30BaHUs BHIPAKCHUN, COACPIKAIIMX CTEIICHH C IIEJIBIMU ITOKA3aTEIIIMU 1
KBaJIpaTHbIC KOPHU;

* BBITIOJIHATh TOXICCTBEHHBIC TPEOOPa30BaHMUS PAITMOHAIBHBIX BBIPAKEHHI HA OCHOBE IPaBUII
JEeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMHu Apo0sMu;

* BBITIOJIHATD PA3JIOKEHHE MHOTOWICHOB HA MHOXKHUTEIIH.

BoinyckHUK noayuum 603MONCHOCHb HAYUUMbCAL:

* BLINONHAMb MHO20ULA20BbLE NPEe0OPA308AHUS. PAYUOHATILHBIX BbIPAICEHUL, NPUMEHSISL WUPOKULL HAOOp
Cnocob08 u NPUEMOB, NPUMEHANb MONCOECMEEHHble NPeoOPA308aHUS 01 peuleHUs 3A0ay U3 PA3TUYHbIX
paszoenos Kypca (Hanpumep, 07151 HAXOHCOEHUS HAUOOIbULIE20/HAUMEHBbULE20 3HAYUECHUS bIPANCEHUS).

YpaBHeHus

BrInyckHUK Hay4uTCS:

* pemaTh OCHOBHBIE BH/IbI PALIMOHAIBHBIX YPABHEHUI C OJTHOM NIEPEMEHHOM, CHCTEMBI JIBYX YPaBHEHUHN
C IByMs TIEPEMEHHBIMH;

* MIOHUMATh YpaBHEHHNE KaK BAKHEHUIITYI0O MATEMaTHIECKYIO MOJICIb [ OTIMCAHUS U U3YyUSHHS
Pa3HOOOpa3HBIX PeAbHBIX CHTYaIMi, peIIaTh TEKCTOBBIC 3aa4H aJIre€OpanuecKiM METOI0M;

* IPUMEHSATH TpadpuUecKre MpeCTaBICHUS ISl NCCICIOBAHNS YPAaBHEHUH, HCCIIEJOBAHUS M PEIICHHS
CHCTEM YPaBHEHUH C IBYMs TIEPEMECHHBIMHU.

BoinyckHUK noay4um 603MONCHOCMb.

* 061a0eMmb CReYUATbHLIMU NPUEMAMU PEULeHUsl VPABHEHUL U CUCTNEM YPABHEHUI, YEEPEHHO
NpUMeHSMb annapam ypasHenutl 0isi peueHusi pa3HO0OPA3HbIX 3a0ay U3 MAMEeMAMUKU, CMENCHBIX
npeomemos, NPaKmuKu,

* npUMeHAmMb epaghuyeckue npedcmasierus 0Jis UCCIe008aAHUS YPAGHEeHULL, CUCmeM YPAGHeHUll,
cooepoicawux OyKeeHHvle KO3ppuyueHmul.

HepaBencrBa

BbInyCKHUK Hay4HTCS:

* MOHUMATh U IPUMEHATh TSPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM HEPABCHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;

* pemaTh JUHEWHBIC HEPABEHCTBA C OJHOM IMMEPEeMEHHON M UX CHCTEMBI; peIlaTh KBaIpaTHbIC
HEpPaBEHCTBA C ONOPOi Ha rpaUuecKue MPeICTaBICHUS;

* IPUMEHSTH aIapaT HEPABEHCTB /IS PEIICHUs 3a/1a4 U3 Pa3InIHbBIX Pa3/IeNoB Kypca.

BoinyckHux noayuum 603MONCHOCMb HAYUUMbCAL:

* PA3HOOOPAHBIM NPUEMAM OOKA3AMENbCNBA HEPABEHCME, YBEPEHHO NPUMEHAMb Annapam
HepaseHcma OJisl peueHUsi pa3HO0OPA3HbIX MAMEMAMU-YECKUX 3a0a U 3a0ad U3 CMENCHbIX NPeOMenos,
NPAKmMuKu;

* NPUMeHAMb epaghuueckue npedcmagnerus 0 UCCIe008aH UL HEPABEHCNE, CUCTEM HePABeHCMS,
cooepoicawux OyKeeHHvle KO3ppuyueHmul.

OcHoBHbIE MOHATHS. Unc/I0BbIe PYHKIMH

BrinyckHuK HayduTes:



* IOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIbHbIC TOHATHUS U A3BIK (TEPMHUHBI, CAMBOJIMYECKHE
0003HaueHHUS );

* CTPOUTH IpaUKU dJIEMEHTAPHBIX (QYHKIIMI; HCCIIE0BAaTh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE
U3y4YEHUs NTOBEICHUS UX IPahUKOB;

* MOHUMATh (PYHKIUIO KaK BAXKHEHIIIYI0 MaTEMAaTUYECKYIO0 MOJIEIb JJIsl OMUCAHUS IIPOIIECCOB U
SBJICHUH OKPY’KAIOIIEro MUPA, IPUMEHATh (YHKLMOHAIBHBIHN A3BIK AJIS OUCAHUS U UCCIIEJOBAHUS
3aBUCUMOCTEH MEXy (PU3MUECKUMH BETMUYMHAMU.

Buinyckuux noiyuum 603MOACHOCb HAYYUMbCA:

* NPOBOOUMb UCCTIE008AHUSL, CEA3AHHbLE C U3YYEHUEM CEOUCME QYHKYUL, 8 MOM YUCe C
UCNONb3068AHUEM KOMNbIOMEPA,; HA OCHOBE 2PAPUKOE UYYEHHBIX PYHKYULL cmpoums 6oee ClOoJNiCHbLE
epaghuku (Kycouno-3a0annbvie, ¢ «8bIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONBL306AMb PYHKYUOHATIbHBIE NPEOCMABNIEHUs U CEOUCMEA (YYHKYULL O peutleHUs
MamemMamuyeckux 3a0a4 U3 pasiuiHblx pazoenos Kypca.

YucioBble MOCTEI0BATEIBLHOCTH

BoinyckHUK HayuuTCS:

* IOHMMATh U UCIOJIb30BATh S3BIK M1OCIEA0BATEILHOCTEN (TEPMHUHBI, CHMBOJIM-UECKUE 0003HAUYEHUS);

* IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKON U TEOMETPUUYECKON IPOTPECCUEH, U armapar,
c(OpMHUPOBAHHBIN NIPU U3YYEHUHU APYTHX Pa3/IeNIoB Kypca, K PELICHHUIO 3ajay, B TOM YHCJIe ¢ KOHTEKCTOM U3
peanbHOU KU3HU.

Buinyckuux nonyuum 603M0ACHOCb HAYYUMbCA:

* pewams KOMOUHUPOBAHHbLE 3a0aYU C NPUMEHEHUEM GOopMYN N-20 UleHa U CYMMblL Nepabix N uieHos
apugmemuueckoll u 2e0Mempuieckoll Npozpeccuu, NPUMeHsIs npu SMOM annapam ypasHeHull u
Hepaeencme,

* NOHUMAMb APUDMEMUUECKYIO U 2e0MEMPULECKVIO NPOZPECCUI0 KAK QYHKYUU HAMYPATbHO20
apaymenma, cesA3bl8ams apuphmemudeckyo npocpeccuio ¢ TUHEUHbIM POCHIOM, 2EOMEMPUUECKYIO — C
9KCNOHEHYUATNLHBIM POCOM.

OnucarejibHasi CTATHCTHKA

BbInmycKHUK Hay4HUTCs MCIIOJIb30BATh MIPOCTEHIIINE CLIOCOOBI IPECTABICHUS U aHAIN3a
CTaTUCTUYECKUX JTaHHBIX.

BoinyckHux noayuum 603mM0odCHOCMb NpUodpecmu NepeoHaAYaIbHbLL ONbIM OP2aHU3aAYUU cOOPa OAHHBIX
npu npogedenUl Onpoca 0OWEeCmeeHH020 MHEHUs, OCYUeCMEIAMs UX AHAAU3, NPeoCmasiiams pe3yibmamol
onpoca 6 sude mabauysl, OUASPAMMDYL.

Cayuaiinble cOOBITHSI M BEPOSTHOCTH

BbInmycKHUK HAy4UTCSt HAXOUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIIy4alfHOTO COOBITHS.

Buinycknux noayuum 603mM0oicHOCmb npuobpecmu onvlim npoeeoeHus CIy4aiHblx IKCNEPUMEHNO8, 8
MOM HUcie ¢ NOMOWbIO KOMALIOMEPHO20 MOOENUPOBAHUL, UHMEPNPEMAayUL UxX pe3yibmamos.

KomOunaTopuka

BbInmycKHUK Hay4uTCs periaTh KOMOMHATOPHBIE 331a4l Ha HAXOXKACHUE YUCIIa 00bEKTOB MITH
KOMOWHAIINH.

Buoinycknux nonyuum 603MONCHOCHb HAYYUMbCA HEKOMOPLIM CHEYUANbHbIM NPUEMAM DEUICHUSA
KOMOUHAMOPHBIX 3A0aH.

Haruasanast reomerpus
BbinyckHUK Hay4dHTCS:

* pacrio3HaBaTb Ha 4YepTeXaX, pPHUCYHKax, MOJEIAX M B OKPYXKAWOIIEM MHpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

* pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJbHOIO Mapajulesienuiesia, MNPaBUIbHOM NHpaMuIbl,
HUAJMHAPA U KOHYCA;

® CTPOMTD Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapajuleIenumnenia;

* OTIpEACTATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (QUTyphl JMHEHHbIE pa3Mepbl caMoil (UTYphI, U
Hao00poT;

* BBIYUCIIATH 00BEM PSIMOYTOJIBHOTO Mapasuiesenunesa.

Buinyckuux nonyuum 603mMoxiCHOCb.!

* HAYYUMbCS BINUCTIAMb 00BEMBL NPOCMPAHCIMEEHHBIX 2e0MEMPULECKUX PU2YP, COCMABNEHHBIX U3
NPAMOY20IbHbIX NAPALIENEeNnUneoos;

* yenybumso u pazeums npeoCcmasieHus 0 npoCmpaHCmMEEeHHbIX 2e0MEeMPUYECKUX Puaypax;



* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU 0I5l 6bINOJIHEHUS NPAKMUYECKUX PACYEMO8.
I'eomeTpuuyeckue GUrypsl

BrImyckHHUK HAy4IHTCS:

* MOJTH30BATHCSI S3BIKOM T'€OMETPHH IS ONKCAHUS MPEAMETOB OKPYKAIOMIET0 MUpa U UX B3aUMHOIO
PacmoI0KEHUS;

* pacmio3HaBaTh W U300pakaTb Ha 4YepTeX)ax M PHUCYHKAX TeoMeTpHueckue Qurypel u Hx
KOH(pUTypanuu;

* HAXOJIUTh 3HAUCHUS JUTMH JIMHEHHBIX JIEMEHTOB (DUTYP U WX OTHOIICHUS, TPATyCHYIO MEPY YIJIOB OT
0 mo 180°, mpumeHsisi ompeeeHus, CBOMCTBA M MPU3HAKK (UTYP M UX DJIEMEHTOB, OTHOIICHHS (UTYD
(paBeHCTBO, MOI00¥E, CHMMETPUH, TIOBOPOT, MApaJLIEIbHBIN TEPEHOC);

* ONEPUPOBATh C HAYAIbHBIMH MOHSATUSMU TPUTOHOMETPUU U BBITIOIHSITH 3JIEMEHTAapHbIE OTepalluy HaJl
(GYHKLIUSMU YTIIOB;

* pemiaTh 3aJa4M Ha JI0Ka3aTeIbCTBO, OMMUPASCh HA M3YYCHHBIC CBOWCTBA (YUTYpP M OTHOIICHHA MEXKIY
HUMU U IPUMEHSS U3YUYEHHBIE METO/IbI I0KA3aTEeIbCTB;

* pemiaTh HECJIOKHBIC 33Ja4d HAa IMOCTPOCHHE, TPHUMEHSS OCHOBHBIC aJITOPUTMBI IOCTPOCHHS C
TTOMOIIBIO ITUPKYJIS U TUHEHKH;

* pemaTh MPOCTEHIINE TUTAHUMETPUIECKHE 3a/1a49H B IIPOCTPAHCTBE.
Buinyckuux nonyuum 603modHcHocms.

* 0671a0emb Memooamu peuteHus 3a0a4 Ha 8bIYUCTEeHUS U OOKA3AMenNbCmed: Memooom om NPOmueHoz2o,
MemoOoM NoO0OUsL, MemoOOM nepebopa 8apuanmos u MemoooM eoOMemMpPUYECKUX Mecm mouex,

* npuobpecmu OnvIM NPUMEHEHUs aN2edpauyecKo20 U MpUSOHOMEMPUYECKO20 annapama u uoell
08UICEHUsL NPU PeUleHUU 2e0MemMPUYeCcKUX 3a0ay;

* 0611a0emb MPAOUYUOHHOU CXEMOU peuleHUs 3a0ay Ha NOCMPOoeHUe ¢ NOMOWbIO YUPKYIA U JTUHEUKU:
aHanu3, nocmpoerue, 00KA3amelbCmeo U UCCie008aHue;

* HAYYUMbCS peulams 3a0ayu Ha NOCMPOEHUE MemMOOOM 2e0OMEMPUUECKO20 MECMA MOYeK U MemoooM
nooodus;

* npuobpecmu onvim UCCIe008aHU CEOUCME NAAHUMEMPULECKUX Pu2yp ¢ HOMOWbLIO KOMNbIOMEPHbIX
npozpamm,

* npuobpecmu onvim GbINOIHEHUs NPOeKmog no memam. «l eomempuueckue npeobpazosanusi Ha
ninockocmuy, «I[locmpoenue ompe3xoe no ghopmyner.
N3mepeHne reomeTpu4ecKuX BeJTUYMH

BhIMyCKHHUK HAY4IHTCS:

* UCIIOJB30BaThL CBOMCTBA U3MEPCHHUA JJIUH, HJ'IOHIElI[CfI M YI'JIOB IIPU PCIICHHUU 3a/la4 Ha HAXOXKICHHC
JUTMHBI OTPE3Ka, ATUHBI OKPYKHOCTH, ITTUHBI JYTH OKPY>KHOCTH, TPAAYCHOW MEpHI yIia;

¢ BEIYUCIATh IJIo0M@Aaan TPEYTrOJbHUKOB, IMPSAMOYIOJIBHHUKOB, MapaliCiorpaMmMoB, Tpaneunﬁ, KpyYros u
CEKTOpPOB;

* BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY JYI'M OKPY>KHOCTH;

* BBIYUCIIATh JAJMUHBI JIMHEWHBIX DJJIEMEHTOB (UTYp W UX YIWIBI, HCHONB3Ys (HOPMYIBl ATUHBI
OKPY>KHOCTH U JUTUHBI IYTU OKPYKHOCTH, (GOPMYJIBI II0MAaAeH huryp;

* pemiath 3a/Ja4d Ha JO0Ka3aTeIbCTBO C MCIOJIb30BaHHEM (OPMYI IMHBI OKPYKHOCTH M JATUHBI TyTU
OKPY>KHOCTH, (GOpMYyIT IUToIanen puryp;

* pemiath MpaKkTUYECKUE 3aJauH, CBS3aHHBIE C HAXOXJICHHEM T'€OMETPUYECKUX BEIUYHH (HCIONB3YS
npu HeO6XOJII/IMOCTI/I CIIPaBOYHHUKHU U TCXHUYCCKHUEC CpC}ICTBa).
Buinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

* GLIUUCTAML  NAOWAOU  ueyp, COCMABIEHHbLIX U3  08YX Ulu  Oojee  NPAMOY2OJbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyad u CeKkmopa,

* BLIYUCTAML  NIOWAOU  MHO2O0Y20NbHUKOS,  UCNOIb3VA — OMHOWEHUS  PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCIU,

* NPUMEHAMb AneeOpaudecKuti U MpueoOHOMempudecKull annapam u uoeu OBUICEHUs. NpU peuleHuu

3a0ay Ha GblYUCIeHUe NIOWAdel MHO20Y20lbHUKOG.
Koopaunarsi

BbIlTyCKHUMK Hay4duTCA:



* BBIUNCIATh JUIMHY OTpe3Ka II0 KOOpAMHATAM €ro KOHIIOB; BBIYMCIIATH KOOPAMHATHI CEPEIUHBI
OTpE3Ka,

* MCII0JIb30BaTh KOOPAUHATHBIM METOJ JJI1 U3yYEHHUs CBOUCTB MPAMBIX U OKPYKHOCTEH.
Buinyckuux nonyuum 603mMoxucHOCMb.!

* 0611a0€emb KOOPOUHAMHBIM MEMOOOM peueHUs 3a0ai Ha GbIYUCTIEHUS U OOKA3AMENbCMEA,

* npUOOpeCcmU  ONbIM  UCHONL30BAHUSL KOMNLIOMEPHLIX NPOSPAMM OJisl AHANU3A YACMHBIX CIYYdes
83AUMHO20 PACHOJIOICEHUS OKPYIHCHOCTEU U NPAMDBIX,

* npuUoOOpecmuU onvlm BbINOAHEHUs Npoekmoe Ha memy «llpumenenue Koopounammnozo memooa npu
pewenuu 3a0ay Ha 8bIYUCTIeHUs U O0KA3AMENbCMEA»
BekTopsl

BrINTyCKHHUK HAay4uTCS:

* ONEPHUPOBATH C BEKTOPAMH: HaXOJIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 33JaHHBIX T€OMETPUUYECKH,
HaxOJIUTh BEKTOP, PaBHBII MPOU3BEACHHUIO 3aIAaHHOTO BEKTOpA HA YHCIIO;

* HAXOJIUTH JUTSI BEKTOPOB, 33JaHHBIX KOOPAMHATAMH: JUTUHY BEKTOpA, KOOPAMHATHI CYMMBI U Pa3HOCTH
IBYX U Oojiee BEKTOPOB, KOOPAMHATHI NMPOU3BEICHUSI BEKTOpPA Ha YUCIO, MPUMEHSS MPU HEOOXOIUMOCTH
COYETaTENbHBIN, IEPEMECTUTENb-HBIM U PACIIPEACITUTEIbHBINA 3aKOHBI;

* BBIYHUCIIATh CKAISIPHOE MPOU3BEIACHUE BEKTOPOB, HAXOAUTH YroJl MEXKIYy BEKTOpPaMH, YCTaHABIUBATH
MEPIICHIUKYIIIPHOCTD MPSIMBIX.

Buinyckuux nonyuum 603modHcHocms.

* 0611a0€eMmb 8EKMOPHLIM MeMOOOM OJisl peuleHUs 3a0ay HA 8bIYUCIEHUS U O0OKA3AMeNbCmed,

* npuobpecmu ONvIM GbINOIHEHUS. NPOEKMO8 HA MeMy «NpUMeHeHUe BeKMOPHO20 Memood npu
peuteHuu 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMETbCMBA).

TpeﬁoBaHnﬂ K YPOBHIO MOATOTOBKHU 110 MNPEAMETY MaTEMAaTHKA

B cootBercTBHU ¢ TpeboBaHusiMu CTaHapTa B pe3ybTaTe OCBOCHMSI Kypca MaTeMaTUKH 5 Kiacca
ydauiecs JOJKHBI OBJIAJIETh CIEAYIOIMMH JIMYHOCTHBIMY, METAIIPEAMETHBIMU U IIPEIMETHBIMU
pe3yabTaTaMH.

7 knace
JluuHoCcmubIM pe3yibmamom u3yyeHus npeomema A611emcs QoOpmuposanue ciedyouux YMeHu u
Kauecme.

HE3aBHCUMOCTb U KPUTUYHOCTDH MBILUICHUS;

— BOJIA M HACTOMYMBOCTB B JOCTH)KCHHUH LIENH;

— c(pOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOLIEHMSI K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTHU
00yyarolumxcst K CaMOpa3BUTHIO U cCaMO00pa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYEHHIO U 110-
3HaHUIO, BEIOOPY JasibHElIIero oopazoBanus Ha 0a3e OPHEHTUPOBKU B MHpe npodeccuii u
npodeccnoHaNbHbBIX TPEANOYTEHUI, OCO3HAHHOMY ITOCTPOCHHIO HHIMBUIYaIbHOM 00pa3o-
BaTEJIbHON TPAEKTOPHUH C YUYETOM YCTONYMBBIX I03HABATEIbHBIX HHTEPECOB;

— c(pOpPMUPOBAHHOCTb LIETIOCTHOTO MHUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPaKTUKU;

—  c(hopMUPOBAaHHOCTH KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEpCTHUKAMMU, CTapIIUMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOU, YUeOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BHUJIAX JEATEIbHOCTH;

— YMEHHE SICHO, TOYHO, TPAMOTHO U3J1araTh CBOM MBICIIM B YCTHOM M MMCbMEHHOM pe4H, TOHUMATh
CMBICJI IOCTaBJICHHOM 33Jaui, BBICTpauBaTh apryMEHTAINIO0, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

— TIIpe/CTaBlIEHHE O MaTeMaTUYEeCKOM HayKe Kak cepe yeloBeUecKoi aesTeIbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALINY;

— KPUTHYHOCTb MBIIUICHHS, YMEHHE PAcliO3HaBaTh JOIMUECKH HEKOPPEKTHBIE BHICKA3bIBAHNS,
OTJIMYaTh FMIOTE3Y OT (aKTa;

— KpEaTHBHOCTH MBIIUICHUS, UHUIIMATUBA, HAXOAUYUBOCTh, AKTUBHOCTD IIPU PELICHUH alre0pandeckux
3ajau;

— yYMEHHE KOHTPOJIHMPOBATH MPOIIECC U Pe3yIbTaT YUeOHOW MaTeMaTHUYECKOU eI TeTbHOCTH;



—  CIIOCOOHOCTH K YMOLIMOHAIILHOMY BOCHPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB, 33/1a4, PEILICHUH,
paccyXJIeHUU

Memanpeomemnvim pe3yibmamom uzyienus Kypca Aeasiemcs hopmMuposanue YHUEepCalbHblX Y4eOHblx

oeticmeuit (YV]).

Peryasitusubie YVY/I:

- CaMOCTOSITEIBHO 0OHapycueams U GopMyIupoBaTh yueOHYIO MPoOIeMy B KIACCHOU U
WHJIUBUyaJIbHOW Y4eOHOU 1eATEeNbHOCTH;

- 8bl0GUeamb BEPCUH PELICHUS MPOOJIeMbl, 0CO3HABAaTh KOHEUHBIN Pe3yibTaT, BEBIOMpPATh CPeCTBA
JOCTHKEHHUS 1IeJIM U3 NMPEAJIOKEHHBIX WM UX HCKaTh CAMOCTOSITENbHO;

- cocmagnames (AHOAWBHUIYATBHO WIIM B TPYIIIE) TUIAH PEUICHUs MPOOIEeMbl (BBIOIHEHUS
MPOCKTA);

- paboras 1o npeasioKEHHOMY UM CAMOCTOSITEIILHO COCTABIICHHOMY IUIaHYy, UCHOAb3068aMb
HapsiJy ¢ OCHOBHBIMU U JONOJHUTEIbHBIE CPEACTBA (CIIpaBOYHAS JIUTEPATYpPA, CIOKHBIEK
NpUOOPHI, KOMITBIOTEP);

- naaHuposams CBOX MHIAMBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomams MO CAMOCTOATEIBHO COCTABIECHHOMY IUIaHY, CBEPSACH C HUM U C HEIbI0
NeSATEeIbHOCTH, UCIPABIISA OMKUOKH, UCIOJIBb3YsI CAMOCTOATENbHO OA00paHHbIE CPECTBA (B TOM
yuciue u UatepHer);

- CcBOOOJIHO n0/1b306ambcsi BBIpAaOOTaHHBIMU KPUTEPUSIMH OLICHKU U CAMOOILICHKH, UCXOS U3 LIeJn
Y UMEIOIUXCS KPUTEPUEB, pa3indas pe3yabTaT U CIOCOObI IeHCTBU;

- B XOJi€ MPEJICTAaBICHUs IPOEKTa 0a8ams OYeHK) €ro pe3yiabTaTaM;

- CaMOCTOSITEIBbHO 0CO3HABAMb TPUYUHBI CBOETO YCIIeXa WM HEyCleXa U HaXOJHUTh
CHOCOOBIBBIXO/a U3 CUTyallul HEeycCIexa;

- yMemb oyeHumsb CTENEHb YCIENTHOCTH CBOCH MHAMBUIYabHONH 00pa3oBaTeNbHOM
NS TEeIbHOCTH;

- J1aBaTh OLEHKY CBOMM JIMYHBIM KauyeCTBAM M YepTaM XapakTepa («KakKoB si»), OTPENesiTh
HaIPBJIEHUS CBOETO PAa3BUTHS (KKAKUM s XOUY CTaTh», «UTO MHE JUIsl 3TOTO HAJl0 CAENIATh))

Ho3naeamenvuvie YY/I:

— GHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamMb U 0000ujamb GAKTHI U SBICHUS;

— ocyujecmensams CpaBHEHHE, CEPUALIUIO U KilacCU(DUKAIUI0, CAMOCTOSITEIbHO BbIOWpast OCHOBAHMS
U KpUTEPUU JUIsl YKa3aHHBIX JJOTHYECKUX ONepaltii; CTpPOUTh KiIacCU(pU KalUI0 TyTEM
JUXOTOMHUYECKOTO JeleHUs (Ha OCHOBE OTPULIAHUSA);

— cmpoums TOTUYECKH 000CHOBAHHOE PAacCy’K/E€HUE, BKII0YAlOllee yCTaHOBJIEHHE IPUYUHHO -
CIICICTBCHHBIX CBS3CH;

— co30a6amb MaTeMaTH4YECKUE MOJIEIIH;

— COCTaBJISITh TE€3UCHI, PA3JIMUYHbIE BUBI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaThH
uH(}OpMaIuUIo U3 OJTHOTO BUA B APYroi (TaObNMIly B TEKCT, JUArpaMMy U IIp.);

— 8blYUMBIBAMb BCE YPOBHU TEKCTOBOUM MH(OpManmu.

— yMemv onpedenams BO3MOXKHbIE HCTOYHUKH HEOOXOAUMBIX CBEJEHUHN, TPOU3BOJUTH MTOUCK
nH(popManuu, aHaJTU3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTb.

— MOHUMas MO3UIHUIO APYroro YeJ0BeKa, pa3iuuams B €ro peun: MHEHUE (TOUKY 3peHUs),
JI0KA3aTeNIbCTBO (apryMeHTHl), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUHU. {7151 ITOr0 cCaMOCTOATENbHO
UCIIOJIBb30BaTh pa3nyHble BUJBI YTEHUS (M3yUaroliee, IpoOCMOTPOBOE, 03HAKOMHUTENIbHOE, TOMCKOBOE),
MPUEMBI CIyIIaHUSA.

— CaMOMY c030agamb UCTOYHUKN UHPOPMALMU Pa3HOTO THNA U JJIs Pa3HBIX ayJUTOPUH, COOITI0IaTh
MH(OpPMAIIMOHHYIO TUTHEHY U IIpaBuja HH(GOpPMAIMOHHOM 06e30macHoCTH;

— yMemb UCNOIb306aMb KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH KaK HHCTPYMEHT s
JTOCTH)KEHUSI CBOMX IIeJield. YMeTh BhIOUpaTh aJeKBAaTHbBIE 3a/1aue HHCTPYMEHTaIbHbIE TPOTPAMMHO-
anmapaTHbIE€ CPEJICTBA U CEPBUCHI.

Kommynuxkamuenvie YY/I:

— CaMOCTOSTENbHO Op2anu306bl6ams yueOHOE B3aUMOAEHCTBYE B IpyIIe (OnpeaensiTs o0uue
L[€JIM, IOrOBApUBAThCSA APYT C APYTOM U T.[.);



OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb Ap2yMeHmbl, TOATBEPKAas UX PaKkTamu;

B IUCKYCCHUH yMemb 8bl0GUHYMb KOHTPAPTYMEHTHI,

YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM NPU3HABAMb
OITMOOYHOCTHh CBOETO MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €TO;

MMOHUMAsl TTIO3ULIHIO IPYTOTO, pA3iuyams B €To peyu: MHEHHE (TOUKY 3pEeHHsI), J0Ka3aTEIbCTBO
(apryMeHTBI), PaKThl,; THIIOTE3bI, AKCHOMBI, TEOPHH;

yMemb B3TJSAHYTh Ha CUTYAIUIO C UHOH MO3ULIMHU U 00208ApuU6amuvCsi C T0JbMH UHBIX MTO3UIIHH.

IIpeanmeTHbIe:

HpedMemeIM pes3yibmamom U3y4eHus Kypca A6iAemc Cd)ODMuDOGCZHHOCWZb czzeawomux VMeHMIZ.'

«J/InHeliHOe ypaBHeHHE € OJHOH MepeMeHHOID)

— Pacno3naséams 4uCiOBbIC BBIPAXKCHUS U BBIPAKECHUS C IEPEMEHHBIMU, JIMHEHBIC YPABHEHUS.
[IpuBOIUTE pUMEPHI BBIPAKEHUM € IEPEMEHHBIMU, TUHEUHBIX ypaBHEHUNH. COCTaBIATh
BBIPQ)XEHUE C MEPEMEHHBIMHU 110 YCIOBUIO 3a7auil. BbINOIHATE IpeoOpa3oBaHus BBIPAKEHUN:
MPUBOANTH TOAOOHBIE CaraeMble, paCKphIBaTh CKOOKH. HaxoquTh 3HaUeHNE BBIPAKEHUS C
[IepEMEHHBIMU TPU 33JJaHHbIX 3HAUYEeHUSX NepeMeHHbIX. KitaccuduuupoBath anredpandeckue
BbIpakeHUs. ONKCHIBATh 1IEJIbIE BHIPAYKEHUS.

—  @opmynuposamp onpejeieHne JIMHEHHOro ypaBHeHus. Pemare inHeiiHoe ypaBHeHMEe B 00111eM
Buze. MHTEpnpeTUpOBaTh ypaBHEHUE KaK MATEMAaTUYECKYIO MOJEIb PEalbHON CUTYallUH.
OnuceIBaTh CXeMy peUICHUS TEKCTOBOM 3a7a4u, IPUMEHATH €€ [UIsl pELICHU 3a1a4

«He.]'lble BbIPAKCHU D>

Dopmynuposams:

onpeodeneHun’. TOXKIECTBEHHO PABHBIX BBIPAKEHUM, TOXKIECTBA, CTEIIEHN C HATYPAJIbHBIM
roKaszaresieM, OJJHOUJIEHa, CTAHJAPTHOTO BUAA OJTHOUWIEHA, KO PHUIIMEHTAa OTHOWICHA, CTEIICHN
OJIHOYJIEHA, MHOTOYJIEHA, CTEIICH MHOTOYJICHA;

C60licmea: CTEIIEHU C HaTypallbHbIM IIOKa3aTeleM, 3HaKa CTENICHU; HPAGUIA . 10KA3aTEIIbCTBA
TOKJECTB, YMHOXKEHUS OJTHOUICHA HA MHOTOUYIEH, YMHOXEHHSI MHOTOWICHOB.loKa3bieamb
CBOMCTBA CTENEHH C HATypaJlbHBIM MIOKa3aTesIeM. 3allUChIBaTh U JOKa3bIBaTh (POPMYIIbL:
IIPOU3BENCHUS CYMMBI M Pa3HOCTH JIBYX BBIPQKEHUH, PAa3HOCTH KBAJPATOB JIBYX BBIPAKEHUH,
KBaJipaTa CyMMBbI U KBaJIpaTa pa3HOCTHU JABYX BBIPAXKEHUH, CyMMbI KyOOB M pa3HOCTH KyOOB JIBYX
BBIPAKCHUM.

Buviuucnams 3Ha4eHNE BEIPAKEHNM C IEpEMEHHBIMU. [I[pUMEHATH CBOWMCTBA CTENEHU IS
peoOpa3oBaHus BhIpaKEHUH. BBIMOIHATE YMHOKEHUE OHOUJICHOB U BO3BEJICHHE OJTHOUWIEHA

B cTeneHb. [I[puBOINTE OTHOUJIEH K CTaHJAPTHOMY BUY. 3alIMChIBATh MHOTOWIEH B CTaH/IaPTHOM
BH/JIE, ONIPEJIENISATH CTENIEHh MHOTOWIEHA.

Ilpeoopa3zosvieams pou3BeCHUE OAHOWIEHA 1 MHOTOWIEHA; CYMMBI, Pa3HOCTH, IPOU3BEICHUS
JIByX MHOTOUYJIEHOB B MHOTOUWJIEH. BBIMOIHATH pa3noskeHue MHOTOWwIeHa Ha MHOXHUTEIN CIOCOO0M
BBIHECEHHUSI 00ILIEr0 MHOXKHUTEIS 38 CKOOKH, CIIOCOOOM TPYIIIUPOBKH, 10 GOopMysiaM COKPAIEHHOTO
YMHOKEHUS U C IPUMEHEHUEM HECKOJIBKUX CcIToco00B. Mcnoab30BaTh yka3aHHbIE IPpeoOpa3oBaHus B
MIpoLIecCe pelIeHNs YpaBHEHMH, JOKa3aTeIbCTBA YTBEP)K/IEHUH, pelIeHHs] TEKCTOBBIX 3a/a4.B Teme
«DYHKIUH»

Ilpusooums ipuMepbl 3aBUCUMOCTEN MEXKy BETUYMHAMU. Pa3nuyaTs cpeau 3aBUCUMOCTEN
(GYHKIMOHATIBHBIE 3aBUCUMOCTH.

Onucvieams nonamuA: 3aBUCUMON U HE3aBUCUMOM NepeMEHHbIX, QYHKIIUHU, apryMeHTa (PYHKINY;
crniocoObl 3afanus GyHKuuU. opMyIHpOBATh ONpeIeNIeHus: 00JIaCTH ONpeeneHus GyHKINH,
oOnactu 3HaYeHU QyHKIMH, rpaduka QyHKUINH, THHEHHON QyHKUINHU, TpAMOi
IIPONOPLIMOHAIBHOCTH.

Botuucnams 3nauenre QyHKIUH 110 33JaHHOMY 3Ha4€HUI0 aprymeHTa. CoCcTaBiIsITh TaOJINLIbI
3HaueHul pyHkuuu. Ctpouts rpaduk QyHkunHU, 3agaHHol TabauuHo. 1o rpaduky QyHkmy,
SBJIAIOILENCS MOJIENBIO PEATBHOIO MTPOLIECCA, ONPEAENATh XapaKTEPUCTUKHU 3TOTO IIpoLecca.
CtpouTth rpaduK JHHEHHONU QYHKITUN U TIPSIMOM MPOTOPIIUOHATBHOCTH. ONMUCHIBATh CBOMCTBA 3TUX
GyHKIHUH.

«l'eomempusn

B pe3ynbprare u3ydeHusi reOMETPUN YUEHUK JOJIKEH
3HATL/IIOHUMATh:



— CYUIECTBO MOHSTHS MAaTEMaTHYECKOIO JJOKa3aTeIbCTBA; IPUMEPHI I0KA3aTEIbCTB;

— CYUIECTBO IOHSATHS aJITOPUTMA; IPUMEPHI AITOPUTMOB;

—  KaK HCIIOJIb3YIOTCS MaTeMaTuiyeckue opMyIibl, ypaBHEHHUS U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUS Ul PEIIECHUS TEOMETPUYECKUX U ITPAKTUYECKUX 3a]a4;

— KakuM 00pa3oM reoMeTpHsi BOZHUKJIIA U3 MPAKTUYECKUX 3a/1a4 3eMJIEMEPHsI; TPHUMEPHI
reOMETPHUECKUX OOBEKTOB U YTBEPHKIAECHUH O HUX, BAXKHBIX JUIS IPAKTUKH;

— CMBICJ WJeaJIN3alliH, T03BOJIAIOIIEH pelaTh 3aauu pealbHON JECTBUTEIbHOCTH
MaTeMaTUYEeCKUMHU METOJIaMH, IPUMEPHI OIINOOK, BO3HUKAIOIUX IPU UIAJIN3ALINY;

— OIlpejeseHue TOUKH, IPAMON, OTpe3Ka, Jyda, yria;

— CIMHHLBI U3MEPEHUs OTPE3Ka, yIIIa;

— OIpe/eJCHUE BEPTUKAIBHBIX U CMEXHBIX YIJIOB, X CBOMCTBA;

— OIIpeAeseHUE NEPIEHANKYIISIPHBIX MPSMBIX;

— OIpeAeseHUE TPEYrOJbHUKA, BUbI TPEYTOJIbBHUKOB, IPU3HAKH PAaBEHCTBA TPEYIOJIbHUKOB, CBOWCTBA
PaBHOOEIPEHHOTO TPEYTOJbHUKA, ONPEICTICHNE MEeIUaHbl, OUCCEKTPHCHI, BHICOTHI;

— OIpejeseHUE NMapaJlIeNIbHbIX MIPSIMBIX, UX CBOWCTBA U MPU3HAKH; COOTHOIIEHHUE MEX/ly CTOPOHAMU U
yriamMu TPEYrojJbHUKA, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA; ONPEAEIICHUE IPSIMOYTOJIbHOTO
TPEYrojbHUKA, €r0 CBOWCTBA U MPU3HAKHY;

— IIOJIB30BAThCA A3BIKOM T'€OMETPHUU Il OIIMCAHUS IPEIMETOB OKPYKAOIIET0 MUPA;

— pacro3HaBaTh FeOMETpUYECKUE (PUTYpBl, pa3INyaTh UX B3aUMHOE PacIlOJIOKEHHE;

— M300paxkaTh TeOMETPHUYECKHUE (DUTYPHI; BHIIOJIHSITD YEPTEIKH 110 YCIOBHIO 33/1a4;

— HaXxOAWTb CTOPOHBI, YIJIbl U NEPUMETPBI TPEYTOJIBHUKOB, JUIMHBI JIOMAHBIX;

— pemaTh reOMeTPUYECKHE 3a7aui, OIMPAsCh HA H3YYEHHBIC CBOWCTBA (PUT'Yp M OTHOIIECHUH MEXITY
HUMH, IPUMEHSIS IOTIOJIHUTEIbHbIE IIOCTPOEHUS, ajredpanyecKuil anmnapar;

— IIPOBOJHMTH JIOKA3aTEIbHBIC PACCYKIACHUS IIPU PELICHNUH 3a/1a4, UCII0JIb3YsI U3BECTHBIC TEOPEMBI,
oOHapy>KuBasi BO3MOKHOCTH JJIS1 MX MCIIOJIb30BaHMUS;

— pemars NpOoCTEHIINE INIAHUMETPUYECKHE 3a/1a4U B IIPOCTPAHCTBE;

— 0003Ha4YaTh TOYKU, OTPE3KH U NpsSMble HAa PHUCYHKE, CPaBHUBATh OTPE3KM MU YIJbI, C TOMOIIbIO
TpPaHCIOPTHPA IPOBOAUTH OMCCEKTPUCY YTJIa;

— M300paxarh NpSIMOM, OCTPBIH, TYNOW U pa3BEepHYTHIN YIIIbI;

— u300paxkaThb TPEYrOJIbHUKU U HAXOIUTh UX EPUMETP;

— CTpOUTb OMCCEKTPHCY, BHICOTY U MEJMAHY TPEYTOJIbHUKA;

— JI0Ka3bIBaTh MPU3HAKH PABEHCTBA TPEYTOJIbHUKOB;

— TIIOKa3bplBaThb HA PUCYHKE Iapbl HAKPECT JIEKAIUX, COOTBETCTBEHHBIX, OJHOCTOPOHHHMX YIJIOB,
JIOKa3bIBATh MPU3HAKH MTAPAJLIEIBHOCTH JABYX IPSIMBIX;

— JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,

— 3HaTh, KAKOW yroJI Ha3bIBAa€TCsl BHEIIHUM YIJIOM TPEYTOJIbHUKA;

— IPUMEHATH NIPU3HAKU IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB K PEILIECHUIO 3a/1a4;

— CTPOHUTH TPEYTOJIBHUKH I10 TPEM IJIEMEHTAM.

8 kaacc.

JIuuHOCMHbIM Pe3VIbMamoM U3YYESHUS. npedmema A6NAEemCA d)opmupoeaHue Cﬂe()womux YMEeHUU U
Kadecms.

HE3aBHUCUMOCTh ¥ KPUTUYHOCTH MBIITUICHUS;

— BOJIS M HACTOMYUBOCTh B JOCTHUKCHUH IICIIH;

— chOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHHS K YIEHHIO, TOTOBHOCTh U CIOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHIO U cCaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYSHHIO U T10-
3HaHUIO, BEIOOPY JajgbHEHIIero 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUPE Mpodeccuii u
npodecCHOHABHBIX TPEANOYTEHUI, 0CO3HAHHOMY ITOCTPOCHHIO HHINBUyaIbHOU 00pa3o-
BaTEIbHON TPACKTOPHH C YUETOM YCTONYHMBBIX MTO3HABATEILHBIX HHTEPECOB;

— cOpPMUPOBAHHOCTH IIETOCTHOTO MHUPOBO33PEHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUS HAYKH U OOIIECTBEHHOU MTPAKTUKY;



— cpOpMUPOBAHHOCTh KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYTHUYECTBE CO
CBEPCTHHUKAMHM, CTAPIIUMHU ¥ MIIQAIIUMU, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BHUJIAX JEATEIbHOCTH;

— yMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIU B YCTHOM M MMCbMEHHOW peyH, MIOHUMATh
CMBICJI TOCTaBJICHHOM 3a/]a4M, BHICTPAUBATh apI'yMEHTAIIUIO, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEDHI;

— TIpeiCTaBlIeHUE O MaTEMAaTUYECKON HayKe Kak cepe YyeloBeUecKoi aesTeIbHOCTH, 00 sTanax eé
pa3BuUTHS, O €€ 3HAUMMOCTHU /ISl pa3BUTHS LUBWIN3AIUY;

— KPUTHUYHOCTb MBIIIJICHUS, YMEHHE PAaclO3HABAaTh JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUSI,
OTIINYATh THIOTE3Y OT (PaKTa;

— KpEaTUBHOCTH MBILUICHUS, THUIIMATUBA, HAXOJYUBOCTb, aKTUBHOCTb IIPH PEIICHUU allreOpandeckux
3azauy;

— YMEHHE KOHTPOJIUPOBATH MPOIIECC M PE3YNIbTAT yUeOHOW MAaTEMATHUECKOH IeATeIbHOCTH;

— CHOCOOHOCTH K AMOIMOHATLHOMY BOCIIPUSITUIO MATEMATHUECKUX O0BEKTOB, 3a/1a4, PEIICHUH,
paccy)IeHHit

Memanpedmemuuvim pe3yibmamom uzyueHus Kypca Aeisaemcs oopmMuposanie VHUBepC CaibHblX Y4eOHblxX

oeticmsuti (YVJ]).

PeryiastuBabie YY/I:

- CaMOCTOSITEIBHO 0OHapycuseams U GopMyIupoBaTh YUeOHYIO MPOOIEeMY B KIAaCCHOU U
WHJIUBUIYAIbHON yueOHOM AesSTeNbHOCTH;

- gbl08U2amMb BEPCUM PEILIEHUs NPOOIEMbI, 0CO3HABAaTh KOHEUYHBIN pe3ybTaT, BHIOMpaTh CPEICTBA
JOCTUKEHUS 1[EJU U3 MPEIIOKEHHBIX UM KX HMCKAaTh CAMOCTOSATENBHO;

- cocmagnams (MAHAUBUIYATbHO WM B TPYIINE) TJIaH PEUICHUS MPOOJIEeMBbI (BBITTOTHECHUS
MPOCKTA);

- paboras 1o npeaIoKEHHOMY UM CAMOCTOSITEIIFHO COCTABIICHHOMY IUIaHY, UCHOAb3068AMb
Haps1y C OCHOBHBIMH U JOTIOJIHUTEIbHBIE CPEACTBA (CIIpaBOYHAs JINTEPATypPa, CIOKHBIEK
pubOpPHI, KOMIBIOTED);

- niaHuposamsv CBOIO MHAMBHUIYAIbHYIO 00pa30BaTelbHYIO TPACKTOPHIO;

- pabomamb 1O CAMOCTOSITEILHO COCTABIEHHOMY IIJIaHY, CBEPSISICh C HUM H C II€JbI0
NeATeNIbHOCTH, UCTIPABIISISA OMIMOKH, UCIIOIB3YsI CAMOCTOATENHHO MOJ00paHHbBIE Cpe/icTBA (B TOM
yucie u UatepHer);

- CcBOOOJIHO 101b308ambcs BEIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKH M CAMOOIIEHKH, UCXOs U3 LeNn
Y UMEIOIIUXCSI KPUTEPUEB, pa3anuyasi pe3yJibTaT U CocoObl IeHCTBU;

- B XOJIe MPEICTaBICHUS MIPOEKTA 0a8amdb OYeHK) ero pe3yiabTaram;

- CaMOCTOSITEJIbHO 0CO3HA8amMb IPUUNHBI CBOEr0 yclexa MU HeyClieXa U HaXO0JUTh CIIOCOObI
BBIXO/JIa U3 CUTYallUU HEYCIEeXa;

- yMemb oyenums CTENEHb YCIENTHOCTH CBOEH MHINBUIYaIbHON 00pa30oBaTeIbHOM
NEeSATEIbHOCTH;

- JaBaTh OIICHKY CBOMM JIMYHBIM Ka4eCTBAM M YepPTaM XapakTepa («KaKoB s1»), OMPeeIsTh
HaIPBJICHUS CBOETO Pa3BUTHUS (KKAKHUM S XOUY CTaTh», «4TO MHE JIJIsl 5TOT0 HAJO0 CAENATh))

Ho3naeamenvuvie YY/I:

— daraiusupoeams, CpaGHUBANb, K/ZClCCZ/ld)MUMPOGCUHb u 0606u4amb (I)aKTBI " ABJICHUA,

— ocyujecmensms CpaBHEHHE, CEPUALIUIO U KJIACCU(PUKAIHUIO, CAMOCTOSATENIHLHO BHIOMpPasi OCHOBAHUS
U KPUTEPUU JUIsl YKa3aHHBIX JIOTHYECKUX ONepalnii; CTpPOUTh KIacCU(PUKAINIO MTyTEM
JUXOTOMHUYECKOTO JeeHUs (Ha OCHOBE OTPULIAHUSA);

— cmpoums TOTUYECKH 000CHOBAHHOE PACCYKJEeHUE, BKIIOYAIOIIee YCTAaHOBICHHE IPUYUHHO -
CIIeICTBEHHEBIX CBSI3EH;

— c030a6amb MaTeMaTH4YECKUE MOJICIIH;

— COCTAaBJISTh TE3UCHI, pa3JIMYHbIE BUABI IJIAHOB (IIPOCTHIX, CI0XKHBIX U T.11.). [Ipeobpa3oBriBaTh
uH(}OpMaIMIo U3 OJHOTO BUA B APYroi (TaONHIly B TEKCT, JUArpaMMy U IIp.);

— 8bIYUMbIEAMb BCE YPOBHU TEKCTOBOW MHMOPMALIMH.

— yMems onpeoenams BO3MOXHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJECHUHN, TPOU3BOJUTH MTOUCK
uH(popManuu, aHaTU3UPOBATh U OLEHUBATH €€ JOCTOBEPHOCTD.




— MOHUMAs MO3UIIHUIO APYrOro YEJI0BEKA, pa3iuyams B €ro peuu: MHEHHE (TOUKY 3pEeHus),
JI0Ka3aTeNbCTBO (apTyMEHTHI), GaKThl; THIIOTE3bI, aKCHOMBI, TEOpUH. J[JIsI ITOTO CaMOCTOSTENHHO
HCTOJIb30BaTh Pa3IUYHbIE BUbI YTEHUS (M3yUarolee, TPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOUCKOBOE),
NpUEMBI CITyIIaHUSA.

— caMOMy c030a6amb UCTOYHUKHA UH(POPMALIUK PA3HOTO THIA U JJIs PA3HBIX ayJIUTOPHH, COOII0IATh
MHQOPMAIIMOHHYIO TUTHEHY U IpaBuiia UHGOPMALIMOHHON 0€30MacHOCTH;

— yMemb UCNnOolb306aMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU KaK HHCTPYMEHT IS
JOCTUXKEHHUSI CBOUX LieNiel. YMeTh BIOUpATh afieKBaTHbBIE 3a7ja4€ HHCTPYMEHTAIbHbBIE TPOTPAMMHO -
amnmapaTHble CPEJICTBA U CEPBUCHI.

Kommynuxamuenwvie YY/I:

— CaMOCTOSITEIIBbHO Op2aHu306bi6ams y4eOHOE B3aUMOJECHCTBHE B Tpynne (ompeaeisTh oomue
LIeJIH, JOTOBAPUBATHCS APYT C IPYTOM H T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmubl, TIOATBEPKIast uX hakTamu;
— B JJUCKYCCHUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
—  YUYUTHCS KPUMUYHO OMHOCUMBCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NPU3HABAMDb
OIIMOOYHOCTH CBOETO MHEHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
— TOHHUMAas MO3UIIUIO IPYTOT0, pasiuidams B €ro peyu: MHEHUE (TOUYKY 3PEHUsI ), 10KA3aTEIbCTBO
(apryMeHTsl), pakThl; THIIOTE3bl, AKCUOMBI, TEOPHUU;
— YMembv B3TJISIHYTh HAa CUTYAIMIO C MHOM MO3ULIHHU U 00208ApUBAMbCs C TI0JABMUA UHBIX MTO3UIIHH.
IIpeamerHsble:
LIpeomemnuim pe3yivmamom uzyienus Kypca A61iemcs chopmupo8anHoCcmy c1edyouux YMeHUL:
«PanmoHaJbHbIE BHIPAKEHUSD)
— Pacno3nasams 1enble pallioHaIbHbIC BRIPAKECHHUS, JPOOHBIE palliOHAILHBIE BEIPAKEHUS,
MIPUBOJAUTH IPUMEPHI TAKUX BBIPAKECHUM.
—  @opmynuposambs:
onpeoeneHus: pallMOHAILHOTO BBIPAXXEHUS, JOMYCTUMBIX 3HAUEHUH MepEMEHHOM, TOKIECTBEHHO PaBHBIX
BBIPOKEHHH, TOKICCTBA, PABHOCWIBHBIX YPaBHEHUM, PAIMOHAIBHOTO YPaBHEHHUS, CTETICHU C HYJIEBBIM
MOKa3aTeJIeM, CTETICHH C LEeTBIM OTPHUIATEIHHBIM MTOKa3aTeIeM, CTAaHIapTHOTO BUIA YKCIia, 00paTHOM
MPONOPLUUOHAIBHOCTH;
c601licmea.; OCHOBHOE CBOMCTBO PAIlMOHAILHON APOOH, CBOMCTBA CTETICHH C IICJIBIM TTOKa3aTelieM,

ypaBHEHUH, QYHKIIUU Y = g :
npaeuna. CIOXKEHUs, BBIMUTAHUS, YMHOKEHUS, JIeNIeHHsI poOei, BO3BeIeHHs JpOoOU B CTEIICHbD;
Yycnoeue paBeHCTBa 1po0U HYIIIO.

— /oka3bléamsb CBONCTBA CTEIIEHU C LEJIBIM [TOKA3ATEIIEM.

— Onucwvlieams rpaduyecKuii METO pEeLICHHs YpaBHEHU C OJJHOM epeMEeHHOM.

— Ilpumenamp OCHOBHOE CBOICTBO pallMOHAILHON APOOH JUIsl COKPAIIEHUS M PEOOpa30BaHUS
npo6eit. [IpuBoauTte Apobu Kk HOBoMY (0011eMy) 3HaMeHaTeno. HaxoauTe cymmy, pa3HoOCTb,
MIPOM3BEICHNE U YaCTHOE ApoOeii. BBIMOIHATH TOXKIECTBEHHBIE TPE0OPa30BaHUS PallIOHATbHBIX
BBIPAKCHUM.

— Pewams ypaBHEHUS C IEPEMEHHOW B 3HAMEHATEIE APOOH.

— Ilpumenamu CBONCTBA CTENIEHU C LIEJIBIM [TOKa3aTeIeM JUIsl MpeoOpa30oBaHusl BhIPaXKEHUH.

— 3anucvleamsp 4ncia B CTAaHJAPTHOM BHJIE.

k
— Bwinoanams noctpoeHue u ureHue rpapuka GyHKIUU y = —
X

«KBagparHble kopHH. [leficTBUTEeIbHbIE YHCIA

— Onucvleamsp: TIOHATUE MHOXECTBA, JIEMEHTAa MHOKECTBA, CIIOCOOBI 3a/1aHNsI MHOKECTB; MHOKECTBO
HaTypaJbHBIX YMCE, MHOKECTBO LENBIX YHCEI, MHOKECTBO PALlMOHAIBHBIX YUCEIl, MHOXKECTBO
,Z[GI\/'ICTBI/ITCJIBHBIX YHUCCII U CBA3HU MCIKAY 3TUMHU YUCIIOBBIMHU MHOKCECTBAMU,; CBA3b MCIKAY OECKOHEYHBIMHU
JECSITUYHBIMH IPOOSIMU U palliOHATbHBIMU, HPPALIMOHATBHBIMU YHCIAMH.

— Pacno3naseams panvoHaIbHbIC U UPpAMOHAJIbHBIE YKclIa. [I[pUBOAUTS pUMEPHI pallMOHATIBHBIX

YUCCII U UppallMOHAJIbHBIX YHUCCIIL.
—  3anucvieams c moMonIpI0 (HOPMYIT CBONCTBA EHCTBUM C IEHCTBUTEIBHBIMU YHCITAMH.



—  @opmynuposams:
onpeoenenus: KBaIpaTHOTO KOPHS U3 YKCIa, apu(hMETHIECKOTO KBaIPATHOTO KOPHS M3 YKCIIa, PABHBIX
MHO>KECTB, TIOJIMHOKECTBA, [IEPECCUCHUs MHOKECTB, 00BEIMHEHNS MHOKECTB;

ceoticmea: GyHKIAH Y = X2, aprMETHIECKOTO KBaJPATHOTO KOPHS, GyHKIHH Y = «/; . Jloka3pIBaTh
CBOMCTBA apU(PMETHUECKOTO KBaJIPaTHOIO KOPHSI.

—  Cmpoums rpaduxu QyHKIHN Y = Xeuy= «/; .

— Ilpumenamsp nousTHE ApU(HMETHUECKOTO KBaPATHOTO KOPHS JJIsl BHIYUCIICHUS 3HAUCHUH
BBIPaKCHUM.

—  ¥Ynpowamp BoipaxxeHus, coaepxkaiiue apudmMeTnyeckue KBaapaTHble KOpHU. PemaTs ypaBHeHHUS.
CpaBHuBaTh 3HaYCHUSI BhIpA)KEHUHN. BBINMONIHATH IpeoOpa3oBaHKe BHIPAXKEHUN C IPUMEHEHHEM
BBIHECEHHSI MHOKUTEIIS U3-TI0J] 3HaKa KOPHs, BHECEHHUS] MHOKUTEIIS TI0]] 3HAK KOPHs. BBIMONHAT
OCBOOOKCHHE OT UPPALIMOHAIBHOCTH B 3HAMEHATEN e IPOOH, aHaIN3 COOTHOLICHUH MEXIy
YHCIOBBIMA MHOXXECTBAMU U UX JIEMEHTAMHU

«KBagpaTrHble ypaBHeHUs»
— Pacnosznasams v NpUBOIUTH IPUMEPHI KBAJPATHBIX YPAaBHEHUN PAa3IUUHBIX BUJIOB (IIOJIHBIX,
HEMOJHBIX, IPUBEIEHHBIX ), KBAAPATHBIX TPEXUICHOB.
— Onucvsléams B 0011IEM BUJIE PELLICHUE HEMOIHBIX KBaJPAaTHBIX YPaBHEHUM.
—  @opmynuposambs:
onpedenenus: ypaBHEHUs MEPBON CTEIIEHH, KBaIpaTHOIO yPaBHEHUS; KBaJpaTHOIO TPEXUIEHa,
JUCKPUMMHAHTA KBAIPAaTHOT'O YPABHEHUS U KBAJPATHOIO TPEXUIECHA, KOPHS KBAaIPAaTHOIO TPEXWICHA;
OMKBaJpaTHOIO ypaBHEHMUS;
ceoticmea KBaIpaTHOrO TPEXWIEHA
— 3anuceleams 1 10Ka3bIBaTh (HOPMYITy KOPHEH KBaJApaTHOTO ypaBHeHUs. VccienoBaTh KOJIMUECTBO
KOpPHEW KBaJpaTHOTO YPAaBHEHHUS B 3aBUCUMOCTH OT 3HAKa €ro AUCKPUMHUHAHTA.
—  Jloka3vieams meopembi.
Buera (npsmyto u o6patHyo), 0 Pa3JIOKEHUU KBAJIPAaTHOTO TPEXUJIEHA HA MHOKUTEIH, O CBOMCTBE
KBaJIpaTHOTO TPEXWIEHA C  OTPULIATEIbHBIM JUCKPUMHUHAHTOM.
— Onuceléamp Ha IpUMEPaX METOJ 3aMEHbI IEPEMEHHOM JUIsl PEILICHHs] YPaBHEHHH.
— Haxo0umb KxOpHU KBaJIpaTHBIX YPAaBHEHMI pa3IMuHbIX BUIOB. [IpuMenaATs Teopemy Buera u
oOpaTHyto el TeopeMy. BINonHTh pa3nokeHue KBaApaTHOro TpéXuieHa Ha MHOXUTenu. Haxonute
KOPHM YPaBHEHUM, KOTOPBIE CBOIATCS K KBaJpaTHBIM, SIBJISIOLIMECS MaTEMAaTUIECKUMHU MOZEIIIMU
peaNbHBIX CUTYyaLUH.



«CucTeMbl JIMHEHHBIX YPABHEHMIi ¢ ABYMS epeMeHHbIMU»

Ilpugooums npumepwvi: ypaBHEHUS C ABYMsI IEPEMEHHBIMU; JINHEWHOTO YPaBHEHUS C JBYMS
[IEPEMEHHBIMU; CUCTEMBI JABYX JINHENHBIX YPABHEHU C IBYMS IIEPEMEHHBIMU; PEaJIbHBIX
IIPOLIECCOB, ISl KOTOPBIX YPABHEHUE C ABYMS IIEPEMEHHBIMH WJIM CUCTEMA YPABHEHUH C ABYMsI
MEPEMEHHBIMU SIBIISIIOTCS. MAaTEMATUYECKUMH MOJIesiMU. OTpeaesiaTh, SBISICTCS JIU Mapa Yuces
pelIeHueM JaHHOTO YPaBHEHHUS C IByMs IEPEMEHHBIMU.

Dopmynuposamsp onpeodeseHusn’. peuicHUs] ypaBHEHUS C IByMsI IEPEMEHHBIMH; UTO 3HAYUT PEIIUTh
ypaBHEHUE C IByMS IEpEMEHHBIMH; rpaduKa ypaBHEHUS C IByMsI IIEpEMEHHBIMH; JIMHEHHOTO
YpaBHEHUS C JBYMs IEPEMEHHBIMU; PELIEHUS CUCTEMBI YPABHEHHM C IBYMS IEPEMEHHBIMU;
ceolicmea ypaBHEHUI C IByMs IEPEMEHHBIMU.

Onucvigams: cBoWicTBa TpadKa TUHEHHOTO ypaBHEHUS B 3aBUCUMOCTH OT 3HAYCHUN

K03 dULMEeHTOB, rpadUYECKUl METOJ] PEIICHHs CUCTEMBI IBYX YPaBHEHUH C IByMsI IEpEMEHHBIMU,
METO/I TOJCTAHOBKH M METOJI CJIOKEHUS I PELICHUS] CUCTEMBI JIBYX JIMHEUHBIX YPABHEHHH C ABYMS
[IEPEMEHHBIMHU.

Cmpoumps rpadviK JIMHEWHOTO YpaBHEHUS C ABYMS IIEpEeMEHHBIMU. Periats cucteMsl AByX
JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMHU.

Pewiamp TEKCTOBBIC 337]a4H, B KOTOPBIX CHCTEMA JIBYX JIMHEMHBIX YPABHEHUM C IByMS
MIEPEMEHHBIMU SBIISIETCA MATEMATHUYECKON MOJIEIBIO PEAIbHOTO MPOLEcca, U HUHTEPIIPETUPOBATh
pe3yJIbTaT PEUICHUSI CUCTEMBI.

«l'eomempusny

B pe3ynprare n3ydeHus reOMETpUN YYEHHK JOJIKEH
3HATL/IIOHUMATh:

CYLICCTBO NOHATHA MAaTCMATUYCCKOI'0 JOKA3aTCIIbCTBA, IPUMEPHI JOKA3aTCIILCTB,
CYLIECTBO MOHATHS AJITOPUTMA; IPUMEPHI AJITOPUTMOB;

KaK ACIOJIB3YIOTCSl MaTeMaTHIecKue (GOpMyIibl, ypaBHEHHS U HEPABEHCTBA; IIPUMEPHI UX
IIPUMEHEHHUS Ul PEILIECHUS TEOMETPUYECKUX U ITPAKTUYECKUX 3a]ay;

KaKuM 00pa3oM reoMeTpHysi BOSHUKIIA U3 MIPAKTUUECKUX 3ajayd 3eMJIeMEpHs; IPUMEPhI
TeOMETPHUECKUX OOBEKTOB U YTBEPKIECHUI 0 HUX, BXKHBIX JJIs1 IPAKTUKY;

CMBICJI HJ€ATN3aLAH, [TO3BOJISIONIECH penaTh 3a1a4y peaJbHON AECTBUTEIBHOCTH
MaTeMaTHYEeCKUMHU METOJIaMH, IPUMEPHI OINOOK, BO3HUKAIOIUX MPU UI€AIN3ALINY;
OIMpPECACIICHUC U DJICMCHTBI MHOT'OYT'OJIbHUKA, BBIITYKJIOTO MHOI'OYI'OJIbHHUKA, €T0 IIEPUMETP U
(opMyiTy CYyMMBI YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA;

olpeziesieHue napaujienorpaMma 1 Tpaneluu, BUJbl Tpaneuuid, GopMyJInpOBKH CBOWCTB U
MIPU3HAKOB MapajijiesorpaMma 1 paBHOOEAPEHHON Tpanenuu,

Teopemy Dateca;

OTIpeJIeJIEHUs YaCTHBIX BUIOB MapaljiesiorpaMma: mpsiMoyrojbHIKa, poMOa 1 KBajpaTa,
(hOpMYTUPOBKHU WX CBOMCTB U IPU3HAKOB;

OIpeJIeNIeHUs] CHMMETPUYHBIX TOYEK U (PUTYp OTHOCUTENIBHO MPSIMOI U TOUKH;

OCHOBHBIEC CBOMCTBA IJIONIAIeH U (HOPMYITY JIJIsl BRIYUCIICHHS TUIOIIAIH MPSMOYTOJIbHUKA,
(bopMyIIbI TSl BRIYMCIICHUS TUTONAIel MmapauiesorpaMma, TpeyrojibHIKa U TPaneluH;
TeopeMy 00 OTHOIIEHUH IIOIAJeH TPEYroJbHUKOB, UMEIOIINX 10 PABHOMY YIIIY;
teopemy [Iudaropa u o6paTHyto eif Teopemy, 006IacTb MPUMEHEHHSI, TH(PAropoBbl TPOHKH.

OIpPEACIICHUA POMOPIHUOHAIIBHBIX OTPE3KOB U HO)IO6HI)IX TPEYTrOJIbHUKOB, TCOPEMY 00 OTHOIIEHUU
HO,Z[O6HBIX TPECYTrOJIbHUKOB

U CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHUKA;

MIPU3HAKH [T0JI00US TPEYTOJIbHUKOB, ONPEAeTICHUE MPONOPLUOHATIBHBIX OTPE3KOB;

TEOPEMBI O CpEJIHEN TMHUU TPEYroJbHUKA, TOUKE IEPECEUCHHs] MEIMaH TPEyrojJbHUKA U
IIPONOPLIMOHANIBHBIX OTPE3KAX B IPSIMOYTOJIBHOM TPEYTOJIbHUKE;

OIIpeJIeJIEHUs CUHYCa, KOCHHYCA U TAaHT'€HCAa OCTPOro yIJla MPSIMOYTOJIBHOTO TPEYroJbHHKA,
3HAUEHUs CHUHYCa, KOCUHYyca U TaHreHca ais yrioB 30°, 45° u 60°, MeTpu4ecKre COOTHOILIEHUS;
OIIpEeAEIEHNUS LIEHTPAIBHOIO M BIMCAHHOI'O YIJIOB, KaK OIpeleNsieTcs rpaJyCcHas Mepa Jyru
OKpY’KHOCTH, TEOPEMY O BIIMCAHHOM YTJI€, CJIEACTBUS U3 HEE U TEOPEMY O IPOM3BEACHUHU OTPE3KOB
MIEPECEKAIOIINXCS XOPI;

TEOpPEMBI O OUCCEKTPUCE yIila U O CEPEAMHHOM MEPIEHANKYIIAPE K OTPE3KY, UX CIECACTBUS, a TAKXKE
TEOPEMY O MEPECEUEHNN BBICOT TPEYTOJIbHUKA,



OTpe/ieNieHUs] BIMCAHHON B MHOTOYTOJIBHUK M ONTMCAHHOW OKOJIO MHOTOYT'OJIbHUKA, TEOPEMBI 00
OKPY>KHOCTH, BIIICAHHOI B TPEYTOJbHUK, U 00 OKPY>KHOCTH, OTIMCAHHOM OKOJIO TPEYroJIbHUKA,
CBOMCTBA BIIMCAHHOTO M OMKUCAHHOTO YEThIPEXYrOJIbHUKOB.

II0JIB30BATHCA S3bIKOM T€OMETPUU Il OIIUCAHUS IIPEIMETOB OKPYXKAIOLIEr0 MUPA;

pacrio3HaBaTh reOMETpUUECKUEe PUTypBl, pa3IyaTh UX B3aUMHOE PacIlOJIOKEHUE;

n300pakaTh reOMeTpu4ecKrue (PUTYPHI; BBIIOIHATH YEPTEXKH M0 YCIOBHIO 33/1a4;

HaXOJUTbh CTOPOHBI, YIJIBI U IEPUMETPBI MHOTOYT OJIBHUKOB;

pemaTh reOMETpUIECKUe 331a4H, OUPAsiCh HAa U3yUYE€HHBIE CBOMCTBA (PUTYp M OTHOIICHUH MEXKIY
HUMH, IPUMEHSIS IOTIOJIHUTEIbHbIE IOCTPOEHUS, ajdredpanyecKuil anmnapar;

IIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKIACHUS IIPU PELICHNUH 3a/1a4, UCII0JIb3YsI U3BECTHBIEC TEOPEMBI,
oOHapy>KuBasi BO3MOXXHOCTHU AJIsl MX MCII0JIb30BaHMS;

peuars IpocTerIne INIAHUMETPUYECKHUE 3a1a41 B IIPOCTPAHCTBE;

HaXOJUTh YIIIbl MHOTOYT'OJIbHUKOB, UX IEPUMETPBHI.

BBITIOJIHATH JIEJICHUE OTPe3Ka Ha N paBHBIX YacTel ¢ OMOIIBIO LIMPKYJIS U JIMHEUKH; UCTIONb3YS
CBOMCTBA MapajuierorpaMma u paBHOOEAPEHHOH Tpaneuuy;

BBITIOJIHATH 33Ja4d Ha MOCTPOEHHUE YETHIPEXYTOJIbBHUKOB; CTPOUTH CUMMETPUYHBIE TOUKU U
pacrio3HaBaTh (hUTypbl, 00J1aJat0IIMe OCEBOW CUMMETPHUEN U LIEHTPaIbHOM CUMMETPHEH.
BBIBECTH (POPMYITY JJIsl BBIYMCIICHHUS TUIOIIAIeH MHOTOYTOJILHIKOB U MCIIOB30BATh €€ TIPU
pELIEeHNN 3a]1a4;

OIIpeAEIATh 10/1I00HbIE TPEYTOJIbHUKY, HAXOAUTh HEU3BECTHBIE BETMUMHBI U3 MTPOMOPLIUOHAIBHBIX
OTHOIICHUH, IPUMEHATh TEOPUIO IIPU PEILIEHUH 3a/1a4; C IIOMOILBIO LIUPKYJIS U JIMHEHKH JEIIUTh
OTPE30K B JaHHOM OTHOILICHWH U penIaTh 331a4i Ha [IOCTPOCHHUE;

JIOKa3bIBaTb OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, PEILIATh 3a7a4l Ha €€ IPUMEHEHHUE.

9 kJjacc.
JIUuHOCMHBIM pe3VIbmamom Usy4eHus npeomema saeagemcs GopmMuposanue cieovViouux YMeHull u

Kauecme.

HE3aBHCUMOCTb U KPUTUYHOCTb MBILUICHUS;

BOJISI U HACTOWYUBOCTD B JOCTHKEHUH LIEJIH;

c(OPMHPOBAHHOCTH OTBETCTBEHHOI'0 OTHOILIEHHS K YUE€HHUIO, TOTOBHOCTb U CIIOCOOHOCTH
o0yyJaroImuxcs K CaMOpPa3BUTHIO U CAaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMH K 0OYUEHHIO U T0-
3HAHHIO, BEIOOPY JalibHENIIero 00pa3oBaHus Ha 0a3e OpUEHTHPOBKHU B MUpe Ipodeccuil u
po¢eCCHOHATIBHBIX MPEANOYTEHNH, 0CO3HAHHOMY MOCTPOSHHIO MHMBHIyalbHON 00pa3o-
BaTEIbHON TPAEKTOPHUH C YUETOM YCTONUMBBIX MIO3HABATEIbHBIX HHTEPECOB;
c(OPMHPOBAHHOCTH 1EIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN MPaKTHKH;

c(OpMUPOBAHHOCTh KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE CO
CBEpCTHUKAMM, CTapIIUMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOU, YUeOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEINbHOCTH;

YMEHHE SCHO, TOYHO, TPAMOTHO MU3JIaraTh CBOM MBICJIH B YCTHOW U MUCbMEHHON peyH, TOHUMATh
CMBICJI IOCTaBJICHHOM 3aJjaui, BBICTpauBaTh apryMEHTAINIO0, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

MPEJCTaBICHUE O MATEMaTHUECKOM HayKe Kak chepe YeTOBeUeCKOon AeATeIbHOCTH, 00 Tamnax eé
pa3BUTHSA, O €€ 3HAUMMOCTH AJIs Pa3BUTHUS LIUBWIN3ALINH;

KPUTHYHOCTH MBIIIJIEHUS, YMEHUE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT aKTa;

KpPEaTHBHOCTh MBIIUICHHSI, THUIIMATHBA, HAXOAYMBOCTh, AaKTUBHOCTB TPU PEIICHUH aJIreOpandecKux
3ajady;

YMEHHUE KOHTPOJIHUPOBATH NMPOLIECC U PE3YNbTAT yUeOHOH MaTeMaTHUECKON AEATEIbHOCTH;
CIOCOOHOCTh K AMOLIMOHATIBHOMY BOCIIPUATHIO MaTEMATUYECKUX OOBEKTOB, 33/]1a4, pPEIICHUH,
paccyXIeHuit

Memanpeomemubim pe3yibmamom U3y4eHus Kypca aeasemcsi d)ODMI/lDOGCZHLle VHUBEDCANIbHBIX Y4EOHBIX

oeucmeuu (YV]I).




PeryastuBHblie YY/IL:

- CaMOCTOSITEJILHO 0OHapycusams U GopMyIupoBaTh yIeOHYIO TPOOIEMY B KIACCHOU U
WHIUBUIYAIHHON y4eOHOM AesSTeNbHOCTH;

- gvli08uUcamyb BEPCUH PEIlIeHUs MPoOIeMbl, 0CO3HABAaTh KOHEYHBIN pe3yabTaT, BHIOMPATh CpeCTBa
JOCTHXKCHUS LEJIH U3 MPEJI0KEHHBIX WIN UX HMCKATh CaMOCTOSITEIbHO;

- cocmasnsame (AHAUBHIYAIbHO WM B IPYIIIE) IJIAH PELHICHHS MPOOJIEMbI (BBITOTHCHHS
IIPOEKTA);

- paboTas 1mo npeanokKEeHHOMY UM CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY, UCHOIb308AMb
HapsAy C OCHOBHBIMH U JIOTIOJHUTEIbHBIE CPEJCTBA (CIIpaBOUYHAsS JIMTEPATYpPa, CI0KHBIEK
puOOPHI, KOMITBIOTED);

- niaruposamsv CBOIO HHANBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomams MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM H C I[€JbI0
NeSATEIIbHOCTH, UCIIPABIISIS OMTUOKH, UCIIOIB3YsI CAMOCTOSATEIIFHO TOJ00paHHbBIE Cpe/icTBA (B TOM
yucne u UaTEpHET);

- cBOOOJIHO 10.1b308ambCsl BRIpAOOTAHHBIMU KPUTEPHUSMH OIEHKH U CAMOOIIEHKH, UCXOJ U3 1e1
U UMEIOIUXCA KPUTEPUEB, pa3iinyas pe3yibTaT U COCOObI AeHCTBUI;

- B XOJIe MPEACTABICHUS MPOCKTA 0a6amv OYEeHKY €ro pe3ylibTaTam;

- CaMOCTOSITeNIbHO 0CO3HA8amb MPUYNHBI CBOETO ycleXa UM HeyclieXa U HaXOAUTh CIoCOo0bI
BBIXO/JIa U3 CUTYaIlMU HEYCIIeXa;

- yMemb oyenums CTENEHb YCIEITHOCTU CBOCH MHIUBUIYaIbHON 00pa3oBaTesbHOM
NeSTeIbHOCTH;

- J1aBaTh OLIEHKY CBOMM JIMYHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB 51»), ONPeAeIsaTh
HAMpPBJICHUS CBOETO Pa3BUTHS (KKAKUM Sl XOUY CTaTh», «4TO MHE JJIsI 3TOT0 HAJIO CAEIATh)

Ilo3nasamenvuvie YY/I:

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamb U 0000ujamb PAKTHI U SIBICHUS;

— ocywecmenams CpaBHEHUE, CEpUALINIO U KIACCU(HUKALIMIO, CAMOCTOATENbHO BHIOMPAst OCHOBAHUS
U KpUTEPUU JJIs YKa3aHHBIX JJOTMYECKHUX ONEpaluii; CTPOUTh KJIAaCCU(PUKALUIO TYTEM
JUXOTOMUYECKOI0 JIeJIeHUs (Ha OCHOBE OTPULIAHUSA);

— cmpoums JTOTHUECKH 000CHOBAHHOE PACCYKJEHUE, BKIKYAKONIEe YCTAHOBIECHUE IPUUYNHHO -
CIIEICTBEHHBIX CBS3EH;

— co30aéamb MaTEMaTH4YECKUE MOJIEIIH;

— COCTaBJISTh TE3UCHI, pa3INYHbIE BUABI NIJIAaHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [Ipeobpa3oBriBaTh
HHQOpMAIMIO U3 OJJHOTO BUJA B Ipyroi (Tabiuily B TEKCT, JuarpaMMmy U 1p.);

— 8bIYUMbIEAMb BCE YPOBHU TEKCTOBOM MH(POpPMALIMH.

— ymemb onpeoensims BO3MOXKHbIE HCTOUHUKH HEOOXOIUMBIX CBEJACHUMN, IPOU3BOUTDH MOUCK
nHpOpMaIuU, aHAIM3UPOBATH U OLEHUBAThH €€ JOCTOBEPHOCTD.

— NOHUMas MO3UIMIO APYTOro 4esloBeKa, pa3iuyams B €ro peyu: MHEHHE (TOUKY 3peHHUs),
J0Ka3aTeNbCTBO (apTyMEHTHI), GaKThl; THIIOTE3bI, aKCHOMBI, TEOpUH. J[JIsI ITOT0 CaMOCTOSTENHHO
UCIIOJB30BaTh PA3JINYHbIE BUJIBI YTEHHUS (M3yUalollee, IPOCMOTPOBOE, 03HAKOMHUTENIBHOE, IOMCKOBOE),
NPUEMBI CIYLIAHUS.

— caMOMy c030a6amb UCTOYHUKH UH(POPMALIUK PA3HOTr0 THIA U JJIs Pa3HbIX ayJIUTOPHM, COOII0IaTh
MHQOPMAIMOHHYIO TUTUEHY U TIpaBuiia UHGOPMALIMOHHOM 6€30MacHOCTH;

— yMemb UCno1b306ams KOMIIBIOTEPHBIE 1 KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH KaK HUHCTPYMEHT s
JOCTUKEHUsS CBOUX Liesiel. YMeTh BIOUpAaTh aJieKBaTHbBIE 3a7ja4€ HHCTPYMEHTAIbHbIE TPOTPAMMHO -
anmnapaTHble CPEJICTBA U CEPBUCHI.

Kommynuxkamuenvie YY/I:

— CaMOCTOSITENIbHO opeaHu306viéams yueOHOE B3aUMOAECHCTBIE B rpymIe (onpeaeisTs olue
L[eJIM, TOTOBAapUBATHCA JIPYT C APYTOM U T.[.);

— OTCTauBasi CBOIO TOUKY 3pEHUS, NPUBOOUMb apeyMeHmbl, TTIOATBEPXKAast UX (aKTaMH;

— B JIUCKYCCHUU yMemb 8blOBUHYMb KOHTPAPTyMEHTHI,

—  YUYUTBCS KPUMUYHO OMHOCUMBHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NPU3HABAMND
OIMOOYHOCTh CBOETO MHEHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;



— TIOHMMasl IO3ULIUIO IPYTOr0, pasiuiams B €r0 peuu: MHEHUE (TOUYKY 3PEHUS), 10KA3aTEIbCTBO
(apryMeHTsI), PaKThl; THIIOTE3bI, AKCUOMBI, TEOPUU;
— yMemb B3TJISHYTh Ha CUTYalUIO0 C MHOW MO3UIUHN U 00208apu8amuvcs C NHOAbMU UHBIX MO3UIUI.
IIpenmernbie:
IIpeomemuuim pe3yibmamom u3yyeHus Kypca Aeaemcs cQOpMuposaHHoCb CledyIouiux YMeHU:
«HepaBencTBa)»
- Pacno3nagams v IpuBOIUTH IPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMHU, JTMHEWHBIX
HEPABEHCTB C OJITHOM EPEMEHHOM, IBOWHBIX HEPABEHCTB.
- Dopmynuposams:
onpeodenienus: CPABHEHU JBYX YHCE, PEIICHNS HEPABEHCTBA C OJHOM EPEMEHHOM, PaBHOCHIIBHBIX
HEPaBEHCTB, PEUICHHUS CUCTEMbI HEPABEHCTB C OJJHOW NIEPEMEHHOM, 007IaCTH ONpeIeNICHHsI BEIPAKECHUS;
C601iCcMEa: YNCIIOBbIX HEPABEHCTB, CIIOKCHHS U YMHOXKECHHS YUCIIOBBIX HEPABCHCTB
/loka3viéamp: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUHM U YMHOXKEHUH YUCIIOBBIX
HEPABEHCTB.
Pewams nuHeliHble HEPABEHCTBA. 3aMUCHIBATh PELICHHSI HEPABEHCTB U UX CUCTEM B BHJI€ YHCIIOBBIX
IIPOMEKYTKOB, O0bEMHEHUS, IEPECEUECHNUS YNCIOBBIX IPOMEXKYTKOB. PemiaTs cucteMy HEpaBeHCTB €
oJlHOM nepemeHHOM. O1ieHUBaTh 3HauUeHuE BoIpakeHus. M300paxarb Ha KOOpAUHATHOHN NPSMOIl 3a1aHHbIE
HEPABEHCTBAMHU YHMCIIOBBIE IPOMEKYTKH.
«KBagparuynas pyHKuus»
Onucwvleams noHsATHE QYHKIMN KaK IPAaBUiA, yCTAHABIMBAIOIIETO CBSA3b MEXKIY 3JIEMEHTaMH JIByX
MHO>KECTB.
Dopmynuposamas:
onpeodenenusn: Hyns QyHKINH; TPOMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKIIMK; ()YHKIIMU, BO3PACTAIOIICH
(yObIBaro1eit) Ha MHOXKECTBE; KBaApaTUYHON (YHKIIMU; KBaJPaTHOI'O HEPABEHCTBA;
ceolicmea KBapaTHIHON (PYHKIINH;
npaeuna NOCTpoeHUs rpaguKkoB QyHKIMI ¢ TOMOIIbIO TpeodpazoBanuii Buaa f(x) — f(x) + b;
Jx) = flx + a); f(x) = Kx).
Cmpoump rpaduku GYHKIHI ¢ TOMOILIBIO Tipeodpa3zoBanuii Buaa f(x) — f(X) +b; f(x) — fix + a);
) — Kfx).
Cmpoums rpaduk kBagpatunyHoil pynkiun. [To rpaduky kBagpaTuuHol QyHKIIMM ONMMCHIBATh €€ CBOICTBA.
Onucvieams cCXeMaTUYHOE PACIIOJIOKEHNE NTapab0JIbl OTHOCUTENBHO OCH a0CIIMCC B 3aBUCUMOCTH OT 3HaKa
crapiuero ko3 uuuenTa 1 JUCKpUMUHAHTA COOTBETCTBYIOIIETO KBAaJPaTHOIO TPEXUJIEHA.
Pewams xBapaTHBIE HEPABEHCTBA, UCIIOJIb3YS CXEMY PACIOIOKEHUS MapadoJibl OTHOCUTEIBHO OCH
a0cmucc.
Onucwvieams TpadUUECKUil METO/ PEIIEHUsI CUCTEMBI IBYX YPaBHEHHH ¢ ABYMS [TEPEMEHHbBIMH,
METO/]I IOJICTAHOBKHU M METOJI CIIOKEHUS ISl PELIEHHsI CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH,
OJIHO U3 KOTOPBIX HE SIBISETCS INHEHHBIM.
Pewams TEKCTOBBIE 3371aUH, B KOTOPBIX CUCTEMA JIBYX YPABHEHHUH C ABYMsI IEPEMEHHBIMU SIBIISIETCS
MaTeMaTHYeCKON MOJIENbIO peabHOIO MPOLECCca, U MHTEPIPETUPOBAThH PE3YNIbTAT PEIIEHUSI CUCTEMBbI
«JIeMeHTBI PUKJIATHOH MaTeMATHKI
Ilpueooums npumepsi: MaTEMaTUUECKUX MOJIENIEN PEaTbHBIX CUTYAIUil; MPUKIAAHbIX 3a/1a4;
NpUOIMKEHHBIX BETMYMH; UCTIOJIb30BaHMsI KOMOMHATOPHBIX IPABUJI CyMMBI U TIPOU3BEACHUS; CITyYaiHbIX
COOBITHH, BKJIFOUYAs IOCTOBEPHBIE U HEBO3MOKHBIE COOBITHSI; ONBITOB C PABHOBEPOSATHBIMU UCXOaMHU;
MPEJCTaBICHUS CTATUCTHUECKUX JAHHBIX B BHJIE TaOJIUL, TUarpaMM, rpadukoB; UCTIONb30BaHUS
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHHUMN.
Dopmynuposams:
onpedenenun: abCONIOTHON MOTPEIIHOCTH, OTHOCUTENbHOM MOrPEIIHOCTH, JOCTOBEPHOT'O COOBITHS,
HEBO3MOXHOT'O COOBITHS; KIITACCHYECKOE ONpeieNIeHIe BEPOSTHOCTH;
npaeuna: KOMOMHATOPHOE MPABUJIO CyMMBbI, KOMOMHATOPHOE MPaBUJIO TPOU3BECHHUS.
Onucwviéams 3TaIbl peLICHUs] IPUKIIAJHON 3a4a4u.
Hoacname u 3anuceieams GOpMyIly CI0XKHBIX IPOLEHTOB. [IpOBOIUTH MPOLIEHTHBIE PACYETHI €
HCII0JIb30BAHNEM CJIOKHBIX ITPOLIEHTOB.
Haxo0ump ToOuHOCTb NPUOIMKEHH IO TabMIle TPUOIMKEHHBIX 3HAUCHUI BeIMYMHbL. Vcnonb3oBaTh
pa3nuyHble POPMBI 3aMUCH MPUOTIHKEHHOTO 3HAUEeHUs BeTUUnHbL. O1leHuBaTh NPHOMKEHHOE 3HAUCHHUE
BEJINYHHBI.




IIpo6ooums onbITH CO CyYalHBIMH UcXoaaMu. [10SICHATE U 3anUChIBaTh (POPMYITY HAXOXKACHUS YaCTOTHI
cirydaitHOTO cOoOBITHSI. ONUCHIBATH CTATUCTHYECKYIO OIIEHKY BEPOSITHOCTH CITydailHOTO coObITHsI. HaxoauTh
BEPOSTHOCTH CIYYaiHOTO COOBITHUS

B OIIBITAaX C PABHOBEPOSITHBIMU UCXOJIaMH.

Onucwvléams >Tanbl CTATUCTUYECKOTO MccaenoBanus. OpopmiaTe MHGOpMAIHIO B BUJE TaOIUI] U
auarpamm. M3BnekaTs nHGOpMaIuio U3 Tadbaui 1 auarpamm. HaxoanTe 1 NpUBOAUTE IPUMEPHI
HCI0JIb30BAaHUsl CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTHU JaHHBIX: CPEIHEE 3HAaUEHUE, MOJa, pa3Max,
Me/iiaHa BbIOOPKH

«YmncJioBble MOCJI€0BATETbHOCTIH

IIpugooums npumepst’. NOCIEOBATEIBHOCTEH; UNCIOBBIX 110CIEI0BATEILHOCTEN, B YACTHOCTH
apu(pMETHYECKON ¥ TEOMETPUIECKOI MPOTPECCHii; UCTIOIB30BaHUS TTOCIEAOBATEIFHOCTEH B peaIbHOM
KHM3HM; 33]a4, B KOTOPBIX PAaCCMaTPUBAIOTCS CYMMBI C OECKOHEYHBIM YUCIIOM CJIaraeMblX.

Onucwvléams: TOHATHUS TIOCIIEIOBATEILHOCTH, YWIEHA ITOCIIEA0BATEILHOCTH; CIIOCOOBI 3a1aHUs
[10CJIEI0BATENbHOCTH.

Botuucnams qieHsl OCIEI0BATENBHOCTH, 331aHHON (POPMYIIOH N-TO WieHa WIN PEKYPPEHTHO.
Dopmynuposams:

onpedenenun: apuPpMeTUIECKOIN POrpeccun, FeOMETPUUECKON TPOrPeCCUn;

c60licmea 4IeHOB T€OMETPUUYECKON U apru(PMETHUECKOM MPOrpeccuil.

3aoasamp apuhMETHUECKYIO U TEOMETPHUYECKYIO ITPOTPECCHU PEKYPPEHTHO.

3anucvieams u noacuames GopMyibl o0IIEr0 YjIeHa apu(PMETHUECKON U TeOMETPUUYECKON POrpeccuil.
3anucvieams u 0okazvieamsp: GOpMyJibl CyMMBI N MEPBHIX WIEHOB apu(PMETUUECKON U T€OMETPUUYECKON
nporpeccuii; GopMyIibl, BEIpAXKAIOIIME CBOMCTBA YJICHOB apu(METUUECKONH U T€OMETPUUECKOI POrpeccul.
Boiuucnams cymmy 0eCKOHEUHON TEOMETPUUYECKO Tporpeccuu, y kotopoit | g | < 1. [IpencraBnsith
OeCcKOHEeUHbIe MePUONUECKUE IpoOU B BU1€ OOBIKHOBEHHBIX.

«I'eomerpus»

B pe3ynbrare u3ydeHus reoMeTpun y4eHHK JT0JIKEH

3HATh/TIOHUMATh:

— CYUIECTBO IMOHSTHSI MATEMaTHYECKOIO JOKa3aTEIbCTBA; IPUMEPHI I0KA3aTEIbCTB;

— CYUIECTBO MOHSTHSI aJITOPUTMA; IPUMEPHI AJITOPUTMOB;

— KaK HMCIOJIb3YIOTCS MaTeMaTuiyeckue GopMyIibl, ypaBHEHHUS U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS JUIsl PEIIEHUs] TEOMETPUUYECKUX U MTPAKTUUECKUX 3a/1ay;

— KakuM 00pa3oM reoMeTpHsi BOZHUKIIA U3 MPAKTUYECKUX 3a/1a4 3eMJIEMEpHsL; TPUMEpPhI
reOMETPUUYECKUX OOBEKTOB U YTBEPHKACHUN O HUX, BAXKHBIX JJI IPAKTHKU;

—  CMBICI HJCAJIN3ALNH, TO3BOJIAIOIIEH PellaTh 3aa4l peaabHON JEMCTBUTEIbHOCTH
MaTeMaTHYeCKUMH METOJIaMH, IIPUMEPBI OLIMOOK, BOZHUKAIOIINX MPHU HI€aTU3al1H;

— OmIpefeNieHHs BEKTOpa M PaBHBIX BEKTOPOB; M300pakaThb U 0003HA4aTh BEKTOPHI, OTKIAJbIBATh OT
JTAHHOW TOYKU BEKTOD, PaBHBIA JAHHOMY; YMETh peIIaTh 3a/1auH.

— 3Harb, KakoWl BEKTOP Ha3bIBAETCS IMPOU3BEJICHHEM BEKTOpa Ha YHCIO; YMETh (OPMYIHPOBATH
CBOMCTBA YMHOXEHHUS BEKTOpa Ha YHUCIO; 3HATh, KAKOW OTPE30K HA3bIBACTCS CpEAHEH JIMHHUEHN
Tpamnenuu; yMmeTb (OpMyIupoBaTh U JOKa3bIBaTh TEOPEMY O CpeIHEH JHMHUM Tpamneluuu; yMeTb
peliaTh 3aJauu.

—  (QopMyIUpOBKH U J10KA3aTEIbCTBA JIEMMBI O KOJUIMHEAPHBIX BEKTOpaxX M TEOPEMBI O Pa3IOKEHUU
BEKTOpa M0 JIBYM HEKOJIJIMHEapHbIM BEKTOpaMm, NMpaBuia JEHCTBUI HaJl BEKTOpPAMU C 3aJJaHHBIMU
KOOpJAMHATaMM; YMETh PEIIATh 3aJauH.

— (¢opMyNbl KOOPAMHAT BEKTOpa 4Yepe3 KOOpAWHAThl €ro KOHIIa U Hayalla, KOOpAMHAT CEepeaMHbI
OTpE3Ka, JUIMHBI BEKTOpa U PaCCTOSHUSA MEXY IBYMS TOUYKaMHU; YMETh PEILATh 3aJauu.

— Kak BBozmATcs cuHyc, KocMHyc M TaHreHc yrioB oT 0° go 180° ymeTs AOKa3bIBaTb OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO; 3HATh (HOPMYJIbl Ul BBIYMCICHHS KOOPIMHAT TOYKH; YMETh
peliaTh 3aJauu.

— TEOopeMy O IUIOLIAJAN TPEYTOJIbHUKA, TEOPEMBI CHHYCOB U KOCUHYCOB; YMETh PEIIaTh 3aJauH.

— OmnpezeseHHe MPABUIBHOIO MHOTOYTOJIbHHUKA; 3HAaTh U YMETh JJOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTH,
ONMCAaHHOM OKOJIO NPaBUJIBLHOTO MHOIOYIOJBHUKA, U OKPYKHOCTH, BIIMCAHHOW B IpaBUJIbHBII
MHOTOYTOJIbHUK; 3HATh (POPMYINBI Ui BBIYMCIEHUS YIJla, IUIOMIAJM M CTOPOHBI IMPABUIBHOTO
MHOTOYTOJIbHUKA U PaJlyca BIMCAHHOW B HEI'O OKPYKHOCTH; YMETh MX BBIBECTU M MPUMEHATH IIPU
pelIeHnN 3a1au.



yMeTh:

(bopMyJIBI ITMHBI OKPYKHOCTH U YTH OKPYKHOCTH, TUIOIIAN KPyra U KPYrOBOTO CEKTopa
IIPECTABICHNUS O MPOCTEHIINX MHOTOTPaHHMKAX, TEJaX M IOBEPXHOCTAX B MPOCTPAHCTBE; 3HATH
(bopMyIIBI 1151 BHIYMCIICHUS TUIONIAIeH TTOBEPXHOCTEH U 00BEMOB Tel.

II0JIB30BATHCA S3bIKOM T€OMETPUU Il OIIUCAHUS IIPEIMETOB OKPYXKAIOLIEr0 MUPA;

pacrio3HaBaTh reOMETpUUECKUE PUTypBl, pa3IMyaTh UX B3aUMHOE PacIlOyIOKEHUE;

n300pakaTh reOMeTpu4ecKrue (PUTYPHI; BBIIOIHATH YEPTEXKH M0 YCIOBHIO 33/1a4;

HaxOIUTh CTOPOHBI, YIJIBI U IEPUMETPBI MHOTOYT OJIbHUKOB;

peaTh reOMETpUIECKUE 3aa4H, OMUPAsiCh HA U3y4YE€HHBIE CBOWCTBA (PUTYP U OTHOILICHHH MEXTY
HUMH, IPUMEHSIS IOTIOJIHUTEIbHbIE IOCTPOEHUS, ajdredpanyecKuil anmnapar;

IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS IIPU PEILIEHUN 3a/1a4, UCII0JIb3Yysl U3BECTHBIC TEOPEMBI,
oOHapy>KuBasi BO3MOXXHOCTHU AJIsl MX MCII0JIb30BaHMS;

peuars IpocTerne INIAHUMETPUYECKHE 3a]a41 B IIPOCTPAHCTBE;

BBIBOJUTH (HOpMYJIbl KOOPJIMHAT BEKTOpa yepe3 KOOpAMHAThl €ro KOHIA M Hayajga, KOOpAMHAT
CEpEeIMHBI OTPE3KA, JJIMHBI BEKTOPA U PACCTOSHUS MEKY IBYMs TOUKAMH; YMETh peliaTh 3a1a4Hu.
BBIBOJIUTH YPAaBHEHUs OKPY)KHOCTH M IIPSIMOW; YMETb CTPOUTH OKPYXHOCTU U INPSIMBIE, 3aJaHHBIE
YPaBHEHUSAMM; YMETh pelIaTh 3a1a4u.

JIOKa3bIBaTh TEOPEMY O IUIOLIAAU TPEYrOJIbHUKA, TEOPEMbI CUHYCOB U KOCHHYCOB; YMEThb PEILATh
3a/1a4H.

OOBSICHUTB, KaK OIpe/IeNAeTCsl CyMMa JIByX M Oojiee BEKTOPOB; 3HATh 3aKOHbI CI0XKEHUSI BEKTOPOB,
ONpEJEIICHUE PA3HOCTU JIBYX BEKTOPOB; 3HATh, KAKOW BEKTOP HA3bIBACTCS ITPOTUBOIIOJIOKHBIM
JAHHOMY; YMETb CTPOUTh CyMMY JBYX M 0ojiee JaHHBIX BEKTOpPOB, IOJb3YysACh IpaBHIAMH
TPEyroJIbHUKA, MMapauIeIorpaMMa, MHOTOYI'OJIBHUKA, CTPOUTH Pa3HOCTh JIBYX JAHHBIX BEKTOPOB;
YMETh pEeLIaTh 3a1a4u.

yMETb (POPMYJIUPOBATH U J1I0Ka3bIBaTh TEOPEMY O CPEIHEN JIMHUU TPANECLUU; YMETh PeLlaTh 3aauu.
U YMETb BBIBOAUTH (OPMYJbl KOOPJHMHAT BEKTOpa dYepe3 KOOpAMHATHI €ro KOHIA W Hayaia,
KOOPJMHAT CEPEIUHBbl OTPEe3Ka, JUIMHBI BEKTOPA M PACCTOSHHS MEXAY IBYMS TOYKAMH; YMETh
pelars 3aa4u.

YMETh BBIBOJUTH YPABHEHUS OKPYKHOCTH M IPSAMOW; YMETh CTPOUTH OKPYKHOCTH U IPSMBIE,
3a/laHHbIC YPABHEHUSAMU; YMETh PEILIATh 3a1a4U.

YMETh JTOKa3blBaThb TEOPEMY O IUIOIIAIN TPEYTrOJIbHUKA, TEOPEMBI CHHYCOB M KOCHUHYCOB; YMETb
pemiath 3agadyd. YMeTb OOBSCHHMTH, YTO TAaKO€ YToJl MEXAY BEKTOpaMH; 3HaTh OINpejeeHue
CKAJIPHOTO TIPOU3BEACHUS BEKTOPOB, YCJIOBHE MEPIECHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPAKECHUE CKAJISIPHOTO MPOU3BEACHHS B KOOPAUHATAX U €r0 CBOMCTBA; YMETh PEIATh 3a4auH.
OOBSICHUTb, YTO Takoe OTOOpakeHUE IUIOCKOCTH Ha ce0s; 3HaTh OIpeAeieHUe BUKAHUS
IIJIOCKOCTH; YMETh JOKa3bIBaTh, YTO OCEBAsl U LEHTPAJIbHAS CUMMETPUU SBISIOTCS ABUKEHUSIMU U
YTO MpPHU JBUKEHUU OTPE30K OTOOpa)kaeTcs Ha OTPE30K, a TPEYroOJIbHUK — Ha PaBHBIA emy
TPEYrOJILHUK; YMETh PELIaTh 3a1a4u.

OOBSICHUTH, UYTO TaKO€ MapauIeJbHBIM IMEePeHOC W MOBOPOT; I0Ka3blBaTh, YTO MapasliedbHBIN
IIEPEHOC U IIOBOPOT SABJISIOTCS ABUKEHUSMHU INIOCKOCTH; YMETh PELIaTh 3aa4yu.

6. Conep:xanue TeM y4eOHOr0 nmpeMeTa MaTeMaTHKA
7 KJacc.

Moayab «Aaredpa»

1

. JIuHeiiHOe ypaBHeHHeE C OHOI nepeMeHnHoi (15 yacoB)
— Bsenenue B anreopy.

[loHsATHE YHCIIOBOTO BRIPaXKEHHUS, €T0 3HAUCHHE, ICHCTBUS HaJl YyiciIaMy. BrlpaxeHne ¢ nepeMeHHBIMU
(OykBEeHHBIC BRIpOKCHIS ), 3a/TaHNC 3aBUCUMOCTeH hopmyrnamu. Berauciaenus no dopmynam.. [lepexom ot
CJI0BECHOM (HOPMYJIHPOBKH COOTHOIICHHIA MEK/Ty BeJTHUMHAMH K ajireOpanueckoi. HucioBoe 3HaYCHHE
OykBeHHOTO BBIpakeHus, [loacTanoBKa BbIpakeHH BMecTO MepeMeHHBIX. [IpeoOpazoBanne OyKBEHHBIX
BBIPKEHHI HA OCHOBE CBOWCTB apr(pMETHUECKHUX JIeHCTBUIL.



— JIuHeliHOE ypaBHEHHE C OJJTHOM NTEpEMEHHOM. Y paBHEHUE C OAHON niepeMeHHoi. Kopenb
ypaBHeHus. JIuHeitHOe ypaBHeHUE. PellleHne ypaBHEHH CBOIAIINUXCA K TMHEHHBIM.
— Pemenue 3aa4 ¢ TOMOIIBIO ypaBHEHUH. Perienne TeKCTOBBIX 3a/1a4 anreOpandecKuM Crocooom
2. Heabie Bpipaxxenus (50 yacon)
— PaBencTBO OykBeHHBIX BbIpaxeHUH. ToxaecTBo. TOXKIECTBEHHO paBHBIEC BBIPAYKEHHUS.
Joka3zatenbcTBo TOXAECTB. [IpeobpazoBanus BbIpaxeHHIA.

CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM U €€ CBONCTBA.

OI[HOLIJ'IGHBI u MHOTOWIeHBL. I ToHsITHE OJIHOYJICHA U €Iro CTaHAApPTHOI'O BHU/J4, KO3(1)(1)I/IHI/I6HT3
OAHOYJICHA, €TI0 crereHb. I lonsTre MHOI'O4JICHA, HO,Z[O6HBIC YJICHBI, CTaH,I[apTHHﬁ BUJ
MHOTI'o4JICHA, NPUBCACHUEC €0 K CTAHAAPTHOMY BUY, CTCIICHb MHOT'OYJICHA. CHO)KCHI/IC,
BbIYUTaHUEC, YMHOXKCHNEC MHOT'OYJICHOB. PaznoxeHre MHOTOYJICHOB HA MHOKHTEIIH.

@DopMyJibl COKPAILIEHHOTO YMHOXKEHUS: KBAJApaT CyMMBbI U KBaJpaT pa3HOCTH, KyO CyMMBbI U KyO
pasHocTH. PopMyIia pa3HOCTH KBaJIpaToB, (hopMysa CyMMbI KyOOB U pa3HOCTH KyOOB.
[TpeoOpa3oBanue 11€10r0 BeIpaXKeHUs B MHOrowIeH. [IpuMeHeHe pa3inyHbIX clioco0oB
Pa3IoKEHUsI MHOTOUYIEHAa HA MHOXKHUTEIH.

3. ®yukuuu (12 yacos)

— 3aBucuMOCTH MEXIy BennunHaMu. [Ipumepst 3aBucumocTeii. Yucnossie Gpynkun. [Tonsrue
(byHKLMY, onpeaeTeHne 3aBUCMOI U HE3aBUCUMOI ntepeMeHHbIX. O01acTh NpUMEHEHUs U
oOmacte 3HaueHus pynkun. CriocoOsl 3ananus Gpyakumii. [lonstae «rpaduk QyHKIANY,
nocTpoeHue rpaduka GyHKIUHN 3aJaHHOH TabIu4HO U 10 popMyJie, HAXOKICHNE 3HAaUCHUS
¢ynkuuu u e€ aprymenra no rpaduxy. CBoiicTBa GyHKINH, UX OTPAXKEHUE HA TpaduKe.

— Jluneiinas ¢pynkuus, e€ rpaQ Ky CBOMCTBA, aIlTOPUTM MOCTPOCHUS TpaduKa, pacoI0KEHUE
€ro Ha KOOPJAMHATHOM MI0CKOCTH. DYHKIMS, ONUCHIBAIOIIAs IPSIMYIO IIPONIOPLIUOHAIBHYIO
3aBUCUMOCTb, ee rpaduk. ['paduk npsmol mponopuHOHAIbHOCTH.

4. Cucrembl JHHEHHBIX ypaBHEHHUI ¢ ABYMsI epeMennbivu (19 4acos)

— VYpaBHEHHUE C IByMs IepeMeHHbIMU. JIMHeHOe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk. [Ipumeps! penieHns ypaBHEHUI B 1IEIIbIX YKMCIIaX, pelleHUe JMHEHHOTo ypaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

— Cucremsl ypaBHEHHUH ¢ 1ByMs lIepeMeHHbIMU. PaBHOCHIBHOCTE cucteM. CrucreMa IByX
JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

— Pemenue cuctem IMHENHBIX YPABHEHUH [TOICTAHOBKOM M CI0XKEHUEM. Pelienne pa3nndHbIx
3a/1a4 anredpanyeckuM CrocoOOM € OMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUH.

5. IloBTopenue (6 4acos).
Moayanb «I'eomeTpus»
1. HauvanbHble reomeTpuuyeckue cBeaenus (9 yacon)

Harnsinablie npeacrapiaeHus o Gurypax Ha IiIOCKOCTH: MpsiMasi, TOYKa, OTPE30K, JIOMaHas, JIyd, yroi.
N3o06paxenne reomeTpuyeckux Guryp u ux konpurypauuii. Ilouarue o paBerctse puryp. CpaBHeHUE
OTPE3KOB M yIoB. J[inHa oTpe3ka, JioMaHou. MI3MepeHne IIMHbI OTpe3Ka, MOCTPOECHHUE OTPE3Ka 3aJJaHHOU
uiHbL. Bunel ymios. I'pagycHas mepa yria. M3smepenne u mocTpoeHHe yIIOB C IIOMOILIBIO TPAHCIIOPTUPA.
buccekrpuca yrna. BeptukanabHble U CMEKHBIE YIUIBI, UX CBOWCTBA. B3aMHOE pacronoKeHUe IByX NPSIMBbIX.
IlepnieHIUKyASpHBIE IPSMBIE.

Mamemamuka 6 ucmopuueckom pazgumuu. OT 3€MIIEMEPHS K TEOMETPHUH.

OcHOBHas 11eJ1b — CUCTEMATU3UPOBATh 3HAHUS YYAIIUXCS O IPOCTEHIINX TreOMeTPHUECKUX (hUrypax u ux
CBOMCTBAx; BBECTH MOHATHE paBeHCTBA GUTyp. B naHHOI TeMe BBOASATCS OCHOBHBIE T€OMETPUYECKHE
MOHSTHSI U CBOMCTBA MPOCTEUIITNX T€OMETPUIECKUX (PUTYp HA OCHOBE HATISTHBIX MPEICTABICHUN
yyalmxcs myreM o000IIEeH!S OYEBHUIHBIX WIIM M3BECTHBIX M3 Kypca MaTeMaTuku 1-6 kiaccoB
reomeTpruyeckux ¢GakToB. [loHsATHE akcHOMBI Ha HaYaJIbHOM dTare 00yuyeHus: He BBOJUTCS, U CAMU aKCHOMBI
He popMynupyroTCs B sBHOM Buje. HeoOxomumble MCXOHBIE MOJI0KEHUS, HA OCHOBE KOTOPBIX U3y4YalOTCs
CBOICTBa T€OMETPUUYECKUX QUTYp, IPUBOAATCA B onucareiabHoi hopme. [IpuHIMnuanbHBIM MOMEHTOM
JAHHOU TEMBI SIBJISETCS BBEICHUE TIOHATHS PABEHCTBA TEOMETPUUYECKUX (GUTYp HA OCHOBE HATIISTHOTO



IIOHATHS HAJIOKCHUS. OHpC,Z[CJ'ICHHOC BHHUMAHHUE JOJIKHO YACIIATHCA IMPAKTUYCCKUM ITPHUIIOKCHUAM
rCOMETPUUICCKUX MTOHATHH.

2. Tpeyroanbuuxku (20 yacoB)

TpeyronbHuk. IIpu3Haku paBeHCTBA TPEYroJabHUKOB. llepnenaukymsp k npsamon. Meauansl,
OMCCEKTPUCH] U BBICOTHI TPEYrobHUKA. PaBHOOEIpEHHBIE U PABHOCTOPOHHUE TpeyroyibHuKU. CBONCTBA U
IIPU3HAKY PABHOOEAPEHHOIO TPEYroibHUKA. 331a41 Ha IOCTPOEHUE C TOMOILBIO IUPKYIISL U JINHEHKH.

OcHOBHas 11e71b — BBECTH IMOHATHE TEOPEMBI; BEIpaOOTaTh YMEHHE JOKA3bIBATH PABEHCTBO
TPEYTOJIBHUKOB C IIOMOLIBIO N3yYEHHBIX IIPU3HAKOB; BBECTH HOBBIN KJIACC 3a/1a4 — HA TOCTPOEHUE C
IIOMOILBIO LIUPKYIIA U JIMHEHKH. [Ipu3Hakyu paBeHCTBa TPEYTrOJIbHUKOB SIBJISIIOTCS OCHOBHBIM pabounM
anrnaparoM BCero Kypca reomeTpuu. JlokazareabcTBo OOJIbIIEH YaCcTH TEOPEM Kypca U TaKXkKe pelIeHHue
MHOTHX 337124 IPUBOJIUTCS 10 CIEAYIOLIEH CXeMe: MOMCK paBHBIX TPEYrOJIbHUKOB — 00OCHOBaHME UX
paBEeHCTBA C OMOIIIbIO KAKOT0-TO IPU3HAKA — CJIE/ICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB.
[IpumeHeHne MPU3HAKOB PaBEHCTBA TPEYTOJIBHUKOB MPU PEIIECHUH 33/1a4 JAET BOZMOXKHOCTh IIOCTEIIEHHO
HaKaIUIMBAaTh OIBIT MPOBEJICHUS JOKa3aTeIbHbIX paccyxaeHuil. Ha HauaapbHOM 3Tane u3ydeHus u
[IPUMEHEHHUS IPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB 11€J1IECO00PAa3HO UCII0IB30BaTh 3a/1a4l ¢ TOTOBBIMU
YEPTEIKAMH.

2. Mapanneabubie npsimble (12 yacos)
[TapannensHble U nepecekatomyecs npsmele. [Ipu3Haku napaaienabHOCTH NPSAMBIX. AKCHOMa
napajuleJbHbIX OpAMbIX. CBONCTBA NapauIebHbIX NPSAMBIX. TeopeMsl 0 mapauIenbHOCTU U
NEPIEHIUKYISIPHOCTH MPSMBIX.
Mamemamuxka 6 ucmopuueckom pazeumuu. «Hauana» OBknuna. H.W. Jlo6aueBckuii.

OcHOBHasl L1€JIb — BBECTHU OAHO U3 BAXHEUIINX MMOHATHI — MOHATHE NMapaJJIENIbHBIX MPSMBIX; 1aTh
nepBoe MpeaCTaBIeHHe 00 aKCHOMax U aKCHOMAaTHYECKOM METO/IE B TEOMETPHH; BBECTH aKCHOMY
napajuleIbHbIX NpsMbIX. [IpU3HaKky U CBOMCTBA NapaJUIEIbHBIX MPSAMBIX, CBA3aHHBIE C YITIaMU,
00pa30BaHHBIMHU IIPH NEPECEUEHUH JBYX MPSIMbIX CEKYIIeH (HAKpecT JSKAIIUMHU, OTHOCTOPOHHUMU,
COOTBETCTBEHHBIMH ), ITUPOKO UCIOJIB3YIOTCS B JaJbHEHIIEM IPU N3YUYE€HUHU YEThIPEXyTrOJbHUKOB,
MOJO0OHBIX TPEYTrOJIBHUKOB, IPU PEIIEHUH 3a/1a4, a TAKKE B Kypce CTEPEOMETPHH.

4. CooTHOLICHHS MKy CTOPOHAMH H YINIaMH TpeyrojbHuka (18 yacoB)

CymMma yriioB TpeyroiabHuKa. BHemHue yrisl TpeyrojibpHuKa. COOTHOIIEHUE MEKIY CTOPOHAMHU U
yrilaMu TpeyroiabHuka. HepaBeHcTBO TpeyronbHuka. IIpsMoyronbHble TpeyroiabHUKU, UX CBOWCTBA U
IIPU3HAKU paBeHCTBA. llepreHuKymsp 1 HaKJIOHHAs K IpsMOM. PaccTostHMe OT TOUKH 11O IPSIMOM.
Paccrosinne mex 1y napamienbHbIMU IpIMbIMU. [TocTpoeHue TpeyroiabHUKa 10 TPEM AJIEMEHTaM.

B nanHOl TeMe JOKa3bIBAa€TCs OIHA U3 BAXKHEUIMX TEOPEM I€OMETPUU — TeOpeEMa O CyMME YITIOB
TpeyroibHrKa. OHa MO3BOJISET JaTh KJIacCU(UKALIMIO TPEYTOJIbHUKOB 10 yriiaM (OCTPOYTrOJIbHBIN,
MPSIMOYTOJIbHBIN, TYIIOYTOJIBHBIN), a TAK)KE YCTAHOBUTH HEKOTOPbIE CBOMCTBA U MPU3HAKH PAaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [[OHATHE paCcCTOAHMS MEX Y NapaJIeIbHbIMU MPSIMBIMUA BBOJUTCS Ha
OCHOBE JI0Ka3aHHOM MPEIBAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKU KaKJI0M U3 ABYX MapajuIeIbHbIX
IPSIMBIX PaBHOYHAJIEHBI OT IPYroi NpsAMOi. DTO OHATHE UTPAET BaKHYIO POJIb, B YACTHOCTH
HCIIONIBb3YyeTCA B 3a7a4ax Ha nocrpoenue. llpu pemenuu 3a1ad Ha IOCTPOCHUE B 7 KJIacce CIeAyeT
OTPaHUYUTHCS TOJIBKO BBIIIOJHEHUEM U ONIMCAHUEM MOCTPOCHUS HCKOMOM (purypsl. B oTnenbHbIx
CJIy4asX MOYKHO ITPOBECTH YCTHO aHAJIU3 U JJOKA3aTeIbCTBO, a JIEMEHTHI UCCIIEI0BAHUS JOJIKHBI
IIPUCYTCTBOBATH JIUIIb TOIA, KOIZIA ’TO OTOBOPEHO YCIOBUEM 3a1a4H.



5. IloBTOpenne. Pemenne 3aga4q (9 yacos)

Bun 3aHsTHil (KOJIHMYECTBO YacOB)
N | Tena KonunuectBo KoHTpombHbie JlaGopaTopHbie 1
4acoB paGOTEL DKCKYpCUH | IPAKTHYECKUE
3aHATUS
Mopnyas «Anaredpa» 102 9
1 JIuneitHoe }:paBHeHI/Ie C OHOM 15 5
MEePEMEHHOM.
2. L{enbie BeIpaKCHMUS. 50 4
3. DyHKIINH. 12 1
CucTtembl TUHEHHBIX
4, YpaBHEHUH C IByMS 19 1
MIEPEMEHHBIMH.
5. [ToBTOpCEHME. 6 1
Monyas «I'eomeTpus» 68 5
1 HauanbHble reomeTpuueckue 9 1
CBEJICHMUSL.
2. TpeyronbHUKY. 20 1
3. [TapannenbHbIE IPSIMBIC. 12 1
COOTHOILIEHUS MEXKTY
4. CTOPOHAMH U yIJIaMU 18 1
TpeyrojabHUKa
5. [ToBTOpEeHue 9 1
Hroro: 170 14
8 kJacc

Moayab «Aareopa»

Payuonanvusie gviparxcenusn (44uaca)

Pannonanehbie 1po6u. OCHOBHOE CBOMCTBO pallnOHANIbHOM 1pobu. CriojkeHue U BhIYUTaHHE
panMoHaNIbHBIX Apo0eit ¢ 0IMHAKOBBIMH 3HaMeHaTe s IMU. CI0XKeHNe U BBIUUTaHUE PALMOHATIBHBIX ApoOeit
C pa3HBIMU 3HAMEHATeNsIMU. Y MHOXKEHHE U JIeJIEHNE pallMOHANIbHBIX Apobei. Bo3BeneHue panuoHaabHOM
apoOu B cTeneHb. ToxIeCTBEHHbIE TPeoOpa30BaHusl PAlMOHAIBHBIX BRIpAKEHUH. PaBHOCHIIbHBIE
ypaBHeHus. PannonansHble ypaBHeHus. CTeneHsb ¢ LeIbIM OTpULATeNIbHBIM NoKa3areneM. CBoiicTBa

k .
CTCIICHU C LICJIBIM ITOKA3aTCIICM. (I)YHKI_II/IH y=— Hee Fpa(pI/IK.
X

Keaopamnuwie kopnu. /leiicmeumenvusvie uucna(25 uacos)

OyHKIUA Y = x° 1 eé rpaduk .KBagpaTHbie KopHU. ApudMeTHuecKnuil KBaJIpaTHbIN KOpeHb. MHOXECTBO 1
ero anemMeHTsl. [logmHoxecTBO. Onepanuu HaJ MHOXeECTBaMH. YHcI0BbIE

MHO>kecTBa. CBoICTBa apuMeTnyecKkoro KBaapaTHOro KopHs. Tox/1ecTBEHHBIE TPe0Opa30BaHUs

BBIPAKEHMI, COAEPKAIMX KBaipaTHble KOpHUA. DyHKIUA Y = \/;
u e€ rpaduxk.

Keaopammnuwie ypasnenusa(26 uacos)

KBanpathsle ypaBHEeHUS. PelieHne HEMOIHBIX KBaApaTHBIX ypaBHEHUI. DopMylia KOpHENH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. KBagpaTHbiii TpéxuiieH. Penienre ypaBHEeHUH, CBOAAIIUXCS K KBaIPATHBIM
ypaBHEHUSIM. PalinoHanpHple ypaBHEHUSI KAK MATEMaTUYECKHE MOJEIIN PEaIbHbIX CUTYalUi.
IToemopenue u cucmemamu3zayusn yueonozo mamepuana (7 uacos)




Moayanb «I'eomerpus»
1. BBonHoe moBTOpeHue (2 yaca).
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMs 3HaHUH, YMEHUH 1 HAaBBIKOB 3a KypC F€OMETPUH 7 Kiacca.

2. YerbipexyrojbHuku (14 yaco).
MHOroyroiapHuK, BBIIYKJIBIIi MHOIOYTOJIBHMK, YETBIPEXYrojabHUK. [lapannenorpamm, €ro cBoucTBa U
npusHaku. Tpamenus. IIpsmoyronpHuk, pom0, KBaapar, ux cBoiicTtBa. OceBas M IEHTpaJbHAA
CUMMETPUHU.

Mamemamuka 6 ucmopuueckom pazeumuu. Danec.

3. ILnomaap (14 yacoB)
[TonsTre muomaau MHOTOyrojabHuKa. [lmomaay npssMoyroisHUKa, TapajuieorpaMma, TpeyrojabHUKa,
tpanenuu. Teopema [Tudaropa.
Mamemamuxka 6 ucmopuueckom pazsumuu. OT 3emaemepus k reomerpuu. [Tudarop u ero mkona.

4. Tlonooubie Tpeyroanuuxu (19 yacos)
ITono6uble TpeyroabHuku. [Ipu3naku nogobus tpeyronbsHukoB. [Ipumenenne nonpodus k
JI0Ka3aTeIbCTBY TEOPEM M pelIeHuIo 3a1a4. CHHyC, KOCUHYC M TaHT€HC OCTPOro yIia PsIMOYTOJIbHOTO
TPEyroJbHHKA.

5. Oxpyxnocts (17 yacos)
B3auMHOE pacrooKeHue IpsAMOil 1 OKpykHOCTH. KacaTebHas K OKPYKHOCTH, €€ CBOMCTBO U IPU3HAK.
LleHTpanbHble U BOMCAHHBIE YL YeThIpe 3aMedaresibHble TOYKH TPEyrolbHUKa. Brucannas u
ONHUCaHHAS OKPYKHOCTH.

6. IloBTOpenue. Pemenue 3axa4 (2 4acoB)
[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AlIUs 3HAHUN, YMEHUI 1 HaBBIKOB 3a KypC Tr€éOMeTpHUH &8 Kiacca.

Bun 3ansaTHi (KOJTMYECTBO 4aCcOB)
Komunuectso
No | Tema Kontponbhbie JlaGopaTopHbie u
4acoB DKCKypcuu
paboThI PAKTUYECKHUE 3aHSTUS
Mopnyas «Aaredpa» 102 8
1 PanmonansHbIe 44 4
BBIPAKCHUSI.
5 KBilﬂpaTHBIe KOPHH. o5 1
JlelicTBUTENIbHBIC YHCIIA.
3. KBanpaTHble ypaBHEHUS. 26 2
[ToBTOpEHHUE. 7 1
Mopnyas «I'eomeTpus» 68 5
1. BBoHOE TTOBTOpCHME 2
2. YeThIpexyroJbHUKA 14 1
3. ITnomans 14 1
" [TonoGHbIE 19 5
TPEYroJbHUKU
5. OKpYXHOCTH 17 1
6. [ToBTOpEHME
Hroro: 170 13




9 kiace.
Moayab «Aaredpa»

HepagenctBa (20 uacos).

Yucnossle HepaBeHCTBA. OCHOBHbBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB. CII0KEHNE U YMHOKEHUE
YHUCIIOBBIX HEpaBecTB. HepaBeHCTBa ¢ 01HOM IepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHbIE
HEPAaBEHCTBA C OJHOU IIEpEMEHHOM. PenieHne HepaBeHCTB ¢ OJJHOM NIepeMEeHHOM. UK CIIOBBIE IPOMEKYTKHU.
CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

Ksanparnunas pynkums (38 uacos)

[ToBTOpeHue u paciupenue ceeaeHuii o pynkmuu. CoiictBa pynkiuu. [locrpoenue rpaduka
¢bynkuuu y = kf(x), y = f(x) + b u y = f(x + a),eciniu usBecten rpadux ¢pynkuuu y = f(X).KBagparnunas
¢bynkuus. Ee rpaduk u cBorictBa. KBagparusie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.
CucreMpl ypaBHEHHUH C IByM IIEpEMEHHBIMU. Pelienue 3a1a4 ¢ IoMoIIbI0 CUCTEM YPaBHEHHUM BTOPOM
CTETEeHH.

DJieMeHThI NPUKJIaTHOI MaTeMaTuKu (20 yacos)

OnucareabHasi craTucTuka. [IpejcraBinenue naHHBIX B BUe Tabmuil, Auarpamm, rpadukos. CioydaiiHas
M3MEHYMBOCTh. CTaTUCTUUECKUE XapaKTepUC-TUKU Ha0Opa JaHHBIX: CpeiHee apuMeTHIecKoe, MeAMaHa,
HanOoJbIIIee M HAMMEHbIIIee 3HaYeHNUs, pa3Max. [IpeacraBieHne o BBIOOPOYHOM HCCIIEIOBAHUH.

Marematrnueckoe MonenupoBanue. [IponentHsie pacuersl. [IpubnmkeHHbIe BEIYUCICHHUS.
Kom6unaropuka. Perenne KoMOMHAaTOPHBIX 3a]a4u niepebopoM BapranToB. KomOnHaTOpHOE MpaBuiIo
yMHOkeHus. [lepecTaHOBKH U pakTOpHAIL.

Cay4aiinblie coObITHS H BeposiTHOCTB. [IOHSATHE O ClTyyailHOM onbITe U CilydaifHOM coObITUH. YacToTa
cirydaiiHOro coObITus. CTaTUCTUUECKUN OJIXO0/] K IOHATHIO BEPOSITHOCTH. BeposiTHOCTH
IIPOTUBOIOJIOKHBIX COOBITUH. [l0oCTOBEPHBIE U HEBO3MOXKHBIE COOBITUS. PABHOBO3MOXKHOCTH COOBITHH.
Kitaccnueckoe onpenenenne BEpOSITHOCTH.

YucioBble MOCAe0BATENLHOCTH (17 uacoe)
[ToHsITHE YNCIIOBOM MOCIENOBATEILHOCTH. 3aJaHUE ITOCIIEJOBATEILHOCTH PEKYPPEHTHOM popMyIioi
¢dbopmyoit nN-ro wieHa. Apudpmernyeckas U reomerpuyeckas nporpeccun. @opmMyisl N-ro ujaeHa
apu(MeTHyeCcKoil U reOMeTPUUECKO MPOrpeccHii, CyMMbI EPBBIX n-X 4jaeHOB. CyMMa O€CKOHEUHON
reoMeTpHUEcKOi mporpeccuu, y kotopoii |q| < 1/ M300paxkeHne 4ieHOB apu(pMeTHUECKONH U
F€OMETPUYECKON MPOrpeCCril TOUKaMU KOOPJAUHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMAJIbHBINA POCT.
Cno’kHbIE TPOLIEHTHI.
IloBTOpEeHuUe U cucTeMaTu3anus yuedOHoro marepuasa(7 4yacon)
Moayab «I'eomerpus»
1. BBoaHoe noBTopeHue. (2 yaca)
2. Bekropsl. MeTtoa koopauna. (20 yacos)

ITonstue BekTopa. PaBeHcTBO BEKTOpOB. CI10KEHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA

ynciao. Paznoxenue BCKTOpa 110 IBYM HCKOJIJIMHCAPHBIM BCKTOPAM. KOOp,I[I/IHaTLI BCKTOpA. HpOCTCﬁH.IHC
3ala4u B KOOpAHUHATAaX. ypaBHCHI/IH OKPY’KHOCTH U HpHMOﬁ. HpI/IMCHCHI/IC BCKTOPOB U KOOPpAWHAT IIpH
pCUICHUHU 3a1a4.

3. CoOTHOIIEHHS MeKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajasipHoe Npon3Be/ieHne
BEKTOPOB. (15 yacos)
Cunyc u kocunyc jito6oro yria ot 0° qo 180°. Teopembl CHHYCOB U KOCUHYCOB. Pemenue

TpeyroibHUKOB. CKaJIsIpHOE MPOU3BEICHNE BEKTOPOB 1 €ro MPUMEHEHHUE B TEOMETPUUECKIX 3a/1a49ax,
dhopmyna TIonaan TpeyrojabHrKa (MMOJ0BUHA TIPOU3BEACHUS ABYX CTOPOH HA CHHYC YTJIa MEXIy HUMH).

4. JInuHa OKPY:KHOCTHU U IUIOMAAL Kpyra.(12 yacos)
[TpaBmiibHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, OTICAHHAS] OKOJIO MPABUILHOTO MHOTOYTOJIbHUKA U

BIrcaHHas B Hero. [locTpoeHue npaBuIbHBIX MHOTOYTOJBHUKOB. JlTuHa okpyxHOCTH. [Inomans kpyra,
(GbopMyIIbI ISl X BBIUMCIICHHUSI, TEOPEMBI 00 OKPYKHOCTSAX, OMMCAHHON OKOJIO MPaBUIIBHOTO
MHOTOYTOJIbHHUKA U BOUCAHHOU B Hero. [locTpoeHne npaBuiabHOTO MIECTUYTOIbHUKA U MPABUIBLHOTO 12-
YTOJIbHUKA, €CJIM J1aH PaBUIIbHBIN M-yTOJIbHUK.



®opmyIIbl, BEIpaXkarolile CTOPOHY MPaBUJILHOTO MHOTOYTOJIbHUKA U PaINyC BIMCAHHOMN B HETO
OKpPY>KHOCTH Yepe3 paJuyc ONMHCAHHON OKPY>KHOCTH, UCIIOJB3YIOTCS IPU BbIBOIE (OPMYIT JUTUHBI
OKPY>KHOCTH U ILJIOIIAAH KpyTa.

5. JiBmkenue.(9 uacos)

OTtobOpaxenue miockoctu Ha ceOst. [TonaTue NBUKEHNs Kak OTOOpakKeHHWE IUIOCKOCTH Ha ceos,
COXpaHSIOIIee pacCTOsTHIE MEX Ty Toukamu. OceBas U eHTpasibHasi cuMMmeTpul. [lapannenbHelii nepeHoc.
IToBopor. Hanoxxenus u neuxenus. [IpuMeHenne NBUKEHU IIPU PEILICHUH T€OMETPUYECKUX 3aa4.

6. HauvaJbHble cCBeleHUsI U3 cTepeoMeTpuM.(6 uacos)
[Ipeamer crepeomerpusi. Muororpannuk. [Ipusma. [apamnenenunen. Humunaap. Konyc. Chepa u map.
7. IloBTopenme. Pemenne 3agau.(4 vaca)

[TapannensHbie npsiMbie. TpeyroabHUKH. YeTbpeXyrobHUKU. OKPYKHOCTb.

By 3ansaTuii (KOTMYECTBO YacOB)
KommuectBo JlaboparopHsbie u
Ne | Tema KonTposnbhbie parop
4acoB DKCKYypCUU | MPAKTUYECKUE
paboThI
3aHATUSA
Mopnyab «Auaredpa» 102 7
1. | HepaBeHncTBa 20 2
2. | KBagparnunas QyHKIus 38 2
3 DneMeHThI MPUKIIATHON 20 1
MaTEeMaTHKU
4. | YucnoBble NOCIEA0BATEIBHOCTH 17 1
5. | IloBropenue 7 1
Moayab «I'eomeTpus» 68 5
1. | BBogHoe noBTOpeHue 2
2. | BexTtopsl. Metoa koopauHaT 20 1
COOTHOIIEHUS] MEXKTY
CTOPOHAMH U yTIIAMU
3. 15 1
TpeyroibHuKa. CkanspHoe
MIPOM3BE/ICHUE BEKTOPOB
JIMHA OKPY>KHOCTHU U TUIOIIATh
4. ! py’ man 12 1
Kpyra
5. | JIBmxkeHue 9 1
6 Havanbureie cBeneHus U3
" | cTepeoMeTpuu.
7. | IloBropenue. Pemenue 3amau 4 1
Hroro: 170 12




7. KajieHaapHo-TeMaTH4YeCKoOe IJIAaHUPOBaHUe
7 kaacce
Monyab «AJaredpa»

Pasne | Koua- | IHocienoBare/ibHOCTH YPOKOB DJIeMeHThI COepPKAHMSA Bo3MoikHBIE BHABI AeITEJIHLHOCTH Bua xonTpos Jlomamninee
a, BO 3agaHue
TeMa qaco
B

1 2 3 4 5 6 7
= 15 | 1/1. Bencuue B anrebpy. | IloHsATHe uucI0BOrO BhIpasKeHus, ero | Mcnons3yoT MaTeMaTH4ecKyro @ponranbubiii | m.1 cTp.5 —12
=) 3Ha4yeHUe, )ICI\/'ICTBI/DI HaJI YrCJIaMU. TCPMHUHOJIOTUIO IPHU 3allMCHU U BBIITOJIHCHUN OHpOC, BOHp. 1 -3
E 3aposkeHue anreOpsl B HEAPax apu(METHIECKOTO IECHCTBHS;, KOHTPOIHPYIOT Nes,7.0.
QE) apudmernku. Poxxaenne OyKBeHHOH NIPaBUJIBHOCTD U IIOJIHOTY BBIIIOJIHEHHUS
d.) CHUMBOJIMKH. aIropuT™Ma apupMeTHIECKOTO CHCTBHUS;
% BBIIIOJIHAIOT ,Z[eﬁCTBPI?I C IMOJIOKUTCIBbHBIMHA U
= OTPULATCIIbHBIMU YUCIaMH; KOHTPOJIHUPYIOT
’E IPaBUIILHOCTD
E 1 MOJIHOTY BBINNOJIHCHUS 3aJaHU
S 2/2. Beenenue B anredpy. | Bblpaxkenue ¢ nepeMeHHbIMU Pacno3snaiom YucnoBble BHIPAKEHHUS 1 ITpo6bnemusie | .1 Bomp.1-2
9 (OyxBeHHBIE BBIpAXKEHUS), 3a/1aHUE BBIPDKCHUS C TIEPEMCHHBIMH. Hpusozsr 3a/TaHHS. Nel6,18, 24
g 3aBHCHUMOCTEH (hopMyJiaMHu. UPUMEDPBI BHIPKCHAN € ICPEMCHHBIMH. OpOoHTATBHBIHA
=] BBI‘II/ICJICHI/IH 1o (bOpMy.HaM. HepeXOJI CocCTaBJISIoT BbIpa’KCHUE C NEPEMCHHBIMU 110 OHpOC.
v v YCJIOBHUIO 3a/1a4U. BremonssaroT
= OT CJIOBECHOM (hOpPMYIIMPOBKH N
) o mpeoOpa3oBaHus BRIPAKCHUN: TIPUBOIUTH
< COOTHOUIIEHUH MEXy BeIMUYMHAMU K
= o HO,I[O6HBIC cJjlaracMbI€, paCKpbIBATh CKOOKH.
- 3/3. Beefienue B anrebpy. | IreOpanteckoi. UCI0BOE 3HAUCHHE | Hayoyiar snauenne BEIPasKeHHs ¢ Camocrostens | 1.1 Ne20,22,
g OYKBEHHOTO BBIDAKEHUS, NepeMEHHBIMU MPH 3aIaHHBIX 3HAYEHHUSIX Has pabora. 29, 30
= [ToacTaHnoBKa BeIpaKEHUN BMECTO nepeMeHHsIX. Knaccuduupyior
JE nepeMmeHHbIX. [IpeoGpa3oBanue ainrebpandeckue BbIpaxeHUs. ONMUCHIBAIOT
= OYKBEHHBIX BBIpQ)KCHHI Ha OCHOBE [[EJTbIC BHIPAXKCHHS.
é CBOWCTB apr(PMETHUECKUX JICHCTBUI.

4/4. JIuneitnoe ypaBHEHHE | YpaBHEHHUE C OJHON IEPEMEHHOH. Pacnosnaiom niHeiHbIe ypaBHEHMSL. ®pontanbhbii | 1.2 Ne40,42,

C OI[HOﬁ HepeMeHHoﬁ KOpeHL YpaBHCHUA. Jluneiinoe IIpuBOASAT NPUMEpPBI INHEHHBIX yPaBHEHHH. orrpoc.

ypaBHEHHE Dopmynupyiom ONpeJelIeHHe TUHENHOTO IIpoGIieMHbIe
YpaBHCHUA. PemaroT nuneinoe YpPaBHCHUEC B 3a/TaHHS.
o0riem BHUIE
5/5. JluneriHoe ypaBHEHUE | YPaBHEHHUE C OJHOM IIEPEMEHHOM. 3aKpenuTh HABBIKM PEIICHUS TMHEHHBIX Bsaumokontp | m.2 Ned4,58
Kopens ypaBuenust. Jluneiinoe ypasHenuii. Mmeror npejicrapienue o 0JIb




C OJTHOM IIEPEMEHHOU

ypaBHeHHUE. Perenre ypaBHeHU
CBOJANINXCS K JIMHEHHBIM.

MpaBUJIaX PEIICHHs YPaBHEHHMH, O
TIEPEMEHHON U TTOCTOSIHHOM BEJIMYMHAX, O

6/6. JIuneiiHoe ypaBHeHHEe | YPaBHEHUE C OAHOI EPEMEHHOM. K05}UINEHTE NMPH NEPEMEHON BEMMIHHE, O | popransubii | 1.2 Ned6,48,
9 o ~ B3aMMHOM YHHYTOXXCHHHU CJIara€MhbIX, O
C OZtHON HEPEMCHHOH Kopen, ypasnenus. Jluseiisoe . HpeO6pa30]}3]aHI/II/I BBIp@XEHUH. 3HaIOT onpoc, 50
ypaBHEHUE. PemeHHi: ypaBHEHUI NpABHIIA pelIeHHA ypaBHe i, TpHBOA IpH CaMOCTOSITEITh
CBOIUITIIMXCA K JINHCUHBIM. 3TOM HOZ[OGHLI@ cJlaracMbIC, paCKpbIBas Hasi pa60Ta
7/7. Jluneiinoe ypaBHEHHE | YPaBHEHHUE C OJIHOH MepeMeHHOM. CKOOKH U yNpolas Bblpaskenue nesoit vacty | PPOHTANBHBIA | 11.2
C OJJHOM TIEPEMEHHOIA. Kopens ypaBuenwus. JlnneitHoe ypaBHEHHSI orpoc. Ne52,63,69,71
ypaBHeHue. Penienue ypaBHeHU
CBOJISANIUXCS K JIMHCHHBIM.
8/8. Konmp.paboma Nel HpuMeHSIOT TeOpPETHYECKHM MaTepHall, 3anaHus HET
«onoﬂoil' KOHmp0.llb». PI3y‘IeHHBII>i B TCUCHHUC KypCa MATCMATUKH 6
KJi1acca Ipy pCeICHUN KOHTPOJbHBIX BOIIPOCOB
9/9. Pemenue 3amau ¢ Amnanms ycrnoBus 3agadu. [lepexom or | HHTepnpeTHpYIOT ypaBHEHHE KaK [Ipo6nemubie | 1.3 Ne80,82,
IIOMOLIBI0 ypaBHeHHﬁ. CJIOBECHOM (bOpMy.]'H/IpOBKI/I MaTEeMaTHICCKYI0 MOJCIb PeaibHON 3aJIaHUs. 125(1,2)
COOTHOIICHUN MEXTy BETHYHMHAMU K CUTyaruy. OmnmcpiBarot cxemy PpCLICHUS
anrebpanueckoi. Permenne Tekcropprx | TCKCTOBOU 3aMatih, NPHMCHAIOT C¢ JUIA
peuicHuA 3aga4. Pemaror YpaBHCHU U 3a/1a4U
3aJ1a4 aare0panvaeckumM Crocooom .
P [TIOMOLIM YpaBHEHUH; BEIOUPAIOT
yIoOHBIN croco0 pereHus 3aaaun. Cozdaiom
06}%13 Uer0CnHO20 MUPOBO33PEHUA nPpU
peueHuu mamemamu4yecKkux 3(1()(1%, 8
KOMOPbIX COOEPACAMbCS PAKNbL U3 HCUSHU
yeunoeeka u 061/1460}’}’1661, pesyibmamax
OesimenbHOCmU U OMHOWEHUSX TI00ell
10/10. Pemrenue 3amay ¢ Ananu3 yciioBus 3aaauu. Pemenue AHanM3HpYIOT yCNoBHUe 3a1a4u. Pemmaror Bzaumokontp | m.3 Ne84, 88,
TIOMOIIBIO YPaBHEHHIA. TEKCTOBBIX 33/1a4 aJareOpandecKum YPaBHEHHS 1 33]1a4H NP TIOMOIIH oIlb 126(1)
CII0CcOOOM C ITOMOIIBIO YPaBHEHUSI. YPaBHEHMI; AEHCTBYIOT O 3aJaHHOMY U
CaMOCTOATEIIbHO COCTABJICHHOMY IUIaHY
peleHus 3a1aun
11/11. Pemenue 3amay ¢ Amnanu3 ycioBus 3aia4yu. Pemenue AHanusupyroT ycnosue 3anaun. Pemator OponraneHbil | 1.3 Ne9(,93,
TIOMOIIBIO YPABHEHUIH. TEKCTOBBIX 33124 ajre0panvyecKum YPaBHEHUSI ¥ 3371241 NIPH TIOMOIIH orpoc. 125(3,4)
CIIO0COOOM C ITOMOIIbIO YPAaBHEHUS. ypaBHEHHH; AEHCTBYIOT IO 3aJaHHOMY 1
CaMOCTOATEHHO COCTABICHHOMY IUIAHY
peuicHu 3aga4uun
12/12. Pemenue 3a1a4 ¢ AHanu3 ycnoBus 3aaauu. Penenue 3aKpeIUISIOT HABBIKK PELIEHUS 33124 C OpoHTaNBHBIA | 1.3
IIOMOIIILIO ypaBHeHHP'I. TEKCTOBBIX 3a4a4 anre6pqueCKI/IM IOMOLLIBIO YPaBHEHNs, CHOPMYIIUPYIOT oIpoc. N986,106,1 19
CITIOCOOOM C TTOMOIIBI0 YPaBHEHHUSI. HAaBbIKA PCLICHIA 321181 Ha .
MPOU3BOAUTCIILHOCTE MMOMOIIBIO YPABHCHUN
13/13. Pemenue 3ama4 ¢ AHanu3 yciioBus 3aaa4u. PemeHue 3aKpeIuIAIoT HABBIKU PELIEHHs 3314 C TectupoBanue | 1.3
TTOMOIIIBIO YpaBHEHUH. TEKCTOBBIX 33][a4 alire0panuecKuM [IOMOIIBIO YPABHEHMA. Nel08,111,




CITIOCOOOM C TTOMOIIBIO YPaBHEHHUS.
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CTCIICHU, BO3BCIACHHA B CTCIICHDb

YHCJIOBBIX M aIreOpanyecKiX BhIPaKEHHH.

Has pabota

14/14. TToBTOpEHHE U O6061IeHHe MPHOOPETEHHBIX 3HaHUH, | O60GWAKOT npHoGpeTeHHbIe 3Hanus, HaBbiki | DponTanbHbil | 1.3, Ne104,11
CHUCTEMATU3ALIUS yI‘IGGHOFO HaBBIKOB U yMeHI/Iﬁ 10 TEME 1 YMCHUA 110 TEMEC «JIuneriHOE YpaBHCHUC C OIpoc. 3,117
MaTepuana «JInHeiHOE ypaBHEHHE C OIHOM oJlHOH nepeMeHHo». KoHTponupyroT
: HepeMeHHOf/’I» NPpaBUJIbHOCTDH U MOJIHOTY BbITIOJTHCHU L
aJITOPUTMa BBITIOJTHEHUSA SaﬂaHI/Iﬁ 10
MIOBTOPSIEMOI TeEMe
15/15. Konmponavnasn IIpumeHsIoT TeopeTHIecKuit MaTepHal, 3amaHust HET
paboma N 2 «/Iuneiinoe H3y4EHHBIH Ha NPE/ILIAYIIHX yPOKaX, K
0 o peuICHNN KOHTPOJBHBIX 3aJaHUN
ypaeénenue ¢ 0OOHou
nepemeHHOo)
= 50 |16/1. Ananus PaBeHCTBO OYKBEHHBIX BBIPaKCHUI. BBosit nonsiTHe TOKASCTBA, y4aTCs @ponTtaneHblil | 1.4
E KOHTpOHLHOﬁ pa6OTLI. ToxnectBo. TOXXIECTBEHHO PaBHBIE HOIB30BATHCS TOKACCTBEHHBIM o1poc. Nel34,137,13
5 TO)KHCCTBGHHO paBHI)Ie B])Ipa)KeHI/IH. HpeO6paSOBaHI/ICM JJIA JOKa3aTCJIbCTBA 9 701 151
=% TOXKIEeCTBa > : :
g BhIpaXeHHUs. TOXIecTBa
= 17/2. ToxnecTBEHHO TToHsATHE TOXIECTBEHHBIX Dopmynupyrom onpedenenus ToxaectBerno | Unmusuayans | .4
-] paBHbIe BI)Ipa)KeHI/I;I. Hpeo6pa30BaHHf/'I: paCKpBITI/Ie CK060K, PAaBHBIX BbBIPpA’KCHUU, TOKACCTBA, JOKA3BIBAOT Has pa60Ta N9143, 145’ l 5
P) TOXACCTBA, BBIIIOJIHAIT TOXIACCTBCHHBIC
E ToxaecTsa MPUBEACHUE MOJTOOHBIX CIIaraeMbIX. He0GpasORanIS BEDEKCHA Bsanmokontp | O
= Jloka3arenbCTBO TOXKACCTB. : OJIb.
E’r ITpeo6pa3zoBaHust BEIPAKEHHH.
18/3. Cremens ¢ [lonsiTHe cTeNeHn ¢ HaTypaIbHBIM Bo3BosiTh unciia B CTENCHB; 3aIONHSIOT ®ponTtaneueii | 11.5 Bomip. 1-6,
HaTypaJIBHLIM mokKasarejaeM, OCHOBAHUSA U Ta6J'II/H_[BI, OTBCYAIOT Ha BOIIPOCHI € MTOMOIIBIO onpoc_ N9156, 1 58’ 1 9
oKazareyieM MOKa3aTelisi CTENIEHU, BBIYUCIIEHUE TaduuIL. H%XOH’IT 3HAYCHHUA CIIOXKHBIX [IpoGiemuble | §
3HAYEHUS CTEIECHHU BBIPAXKCHUU CO CTCTICHAMU, MIPCACTABIATH 3aTaHAs )
YHCJIO B BUAC MPOU3BECACHUA CTeNneHEen
19/4. Crenens ¢ [lonsiTHE CTENEHN C HaTypaJIbHBIM [onb3ytoTes Tabiuel crenexei npu BzaumokoHTp | 1.5
HaTypaJ'IBHBIM moKasarejaeM, OCHOBAHUS U BBIITIOJIHCHUHU BBIYUCIJIICHUU CO CTCIICHSIMU U OJ1b. N(_)163, 1 65’
HoKazaTeaeM ToKa3aTellsl CTEIICHN, BEIYHUCIICHUS IpH BBITIOJTHEHWH 3a1aHUN TTOBBIIICHHON 167 176
1
3HAYEHHUs CTENEHH. CHOKHOCTH
20/5. Cremnens ¢ ITonsiTHE CTENEHU C HATYPAIBHBIM Haxopst 3HaUeHHs! CIIOKHBIX BBIPAKEHUI CO | TECTUPOBAHUE | I1.5
HaTypaHBHI)IM IIoKa3aTejeM, OCHOBAHHUA U CTCIICHAMMU, MPCACTABIATH YUCJIO B BUJC Ngl 8 1 , 1 86’ 1 9
oKa3areaeM TIOKa3aTelIsl CTEIICHU, BEIYUCIICHUE TIPOU3BEACHHS CTCHICHCH. Honp3yrores 1.192. 200
3HAYCHUS CTCIICHHU Ta6J'[I/IIIeI/I CTCTICHCH IIPU IIPU BBINTOJIHCHUHN ! !
3a/1aHU} TOBBIIIEHHOM CJI0KHOCTH
21/6. CrotictBa crerenu ¢ | [IpaBuia yMHOXKEHUS U ICTCHUS @OpPMYIMPYIOT CBOWCTBA CTENEHH C ®poHTAIBHBIA | 11.6
HaTypaJ'IBHBIM CTeHeHef/'I C OJITMHAKOBBIMH HATypaJIbHbIM I1OKa3aTCJICM. HpI/IMCHSIIOT OHpOC. Ng205,207,
IoKa3areyieM OCHOBAaHWSIMH, OIPE/ICICHNUE HyJIeBO} | CBOMCTEA CTCICHEN JUIA YIIPOICHHA Wupusupyans | 210,212,255.




MIPOM3BEIEHUS, BRIYHCIICHIE 3HAUCHHS
BBIpaKCHHSI, TPeoOpa3oBaHuUs
BBIPAKCHUM.

22/7. CaolicTa cterenu ¢ | IIpaBuiio Bo3BeIcHUS B CTEIICHD /Jloxazvieaiom CBOUCTBA CTEIEHU C ®poHTanbHBIN | 11.6
HATypalTbHBIM IPOU3BE/ICHNS, BHIYMCIICHHE 3HAUEHUs | HATYPATbHBIM MOKasaTesieM. orpoc. Ne216,218,
[TOKa3aTeaeM BI)Ipa)KCHI/IH, HpeO6pa3OBaHI/I5{ HpI/IMeHﬂ}OT CBOMCTBA CTCIICHCU IJIsA 220 222 223
BbIP@KEHML. ynpomeHH;vI YHCIIOBBIX U anreu:6paﬂqec1<nx 3 ! !
BBIPpAXXCHUM, TPUMEHATH CBOMCTBA CTCIICHEN
JUTSL YTIPOIICHUS CIIOKHBIX aNreOpandeckux
Ipobeit.
23/8. Croticta crernenu ¢ | CteneHs ¢ HATypalbHBIM MOKa3aTeaeM | HaxomuTh cTeneHb ¢ HaTypanbHbIM CamocTtosTenb | m.6
HATypaJbHBIM u e€ cBoiictBa. [IpeoOpa3oBanue TIOKa3aTe/IeM 1 HYJICBBIM MOKA3ATENEM. Has pabora. No237,239,
[OKa3aTeleM BBIPKCHUM, COACPIKAIINX CTCTICHb. Tpumensot cBoficTsa CTCIICHU JUI 246.249 258
npeoOpa3oBaHus BEIPAKEHUH. ! !
24/9. OnHOWIEHBI ITonsarue ogHOYIEHA U €TO DopMyIUPYIOT ONPEACIICHUE OJHOUICHA, OpoHTaIBHBINA | 11.7
CTaHJapTHOrO BUA, KO>(pduIrenTa HAXOJAT ero K03 (HUIIUECHT U €ro CTCIICHb. ormpoc. Ne264,266,26
OIHOYJICHA, €TO CTEICHb. EEEEOMT OAHOHIICH K CTARApTHOMY BUAY- | TIpobnemubie | 8 272 277,
JAT 3HAYCHUC OAHOWICHA IPU 3amaHusl.
YKa3aHHBIX 3HAYCHUAX IIEPEMCHHBIX.
25/10. OgHOUJIEHBI VYMHOKEHUE OJHOYICHA Ha OJHOWICH, | BBIIOIHAIOT yMHOKEHHE OAHOWIECHOB U TectupoBanue | [1.7
BO3BE€JICHUE OJHOYJICHA B CTEIICHb. BO3BC€ACHUEC OJHOYJICHA B CTCIICHb. N9270’274’28
HpI/IBe,Z[eHI/Ie OJIHOWIEHA K HpI/IBOZ[I/ITB OAHOYJICH K CTAHAAPTHOMY BULY. 1 284 286
CTaHZ[apTHOMy BI/Ile. 3anuceBaTh MHOTOYJIEH B CTaHJapTHOM BHU/E, ! !
OIPCACIIATL CTCIICHb MHOT'OYJICHA, HAXOAAT
€ro 3Ha4CHUC MpPHU YKa3aHHbIX 3HAYCHUAX
TICPEMCHHBIX.
26/11. MHoOro4yeHsl IToHsiTHE MHOTOYJICHA, TTOAOOHEIE DopMynHpYyIOT OIpeieIcHIEe MHOTOYIEHA, OpoHTtanbHbIl | 11.8 Ne288,
YJICHEI, CTaHI[apTHI)Iﬁ BU] €ro CTaHﬂapTHOEO BUJA U €TI0 CTCIICHU. omnpoc. 29 4, 296,298
MHOTOWIEHA, IPUBEIAEHUE €r0 K BhInonusioT nedcTBIe NpUBEICHNS VHanBuayas
CTaH,Z[apTHOMy BI/IHy: CTEIlCHb HOI[O6HBIX YJICHOB MHOI'O4JICHA, HpI/IBOZ[SIT Hast pa6OTa
MHOTOUJICHA MHOT'OYJIEH K CTaHAAPTHOMY BHLY.
27/12. CinoxeHue u IIpaBuio cnoxeHus U BHIYUTAHUS 3anuChIBAIOT MHOTOYJIEH B CTAHJAPTHOM ®poHTanbHbIN | 11.9
BBIYMTAHNE MHOTOYJICHOB | MHOTOYJIEHOB. BHJIE, ONIPEJIEIIATh CTENIeHh MHOTOUJICHA. ompoc. Ne307,309,31
BBI]'[OJ'IHH}OT CJIOKCHHEC U BBIYUTAHUC HpO6J‘IeMHI>Ie 2
MHOT'OYJICHOB 3aIaHusl.
28/13. Cnoxenue u [IpaBuso co’KeHUS U BEIYUTAHUS BEIIOMHAIOT CI0KEHNE ¥ BEIYUTAaHHE CamocTtositenb | 1.9
BBIYATAHNE MHOTOUYJIEHOB | MHOTOUICHOB. MHOFOWIEHOB YMEIOT NPUMEHATH PaBHIIA Hasi pabora. Ne316,318,

CJIOKCHHA U BbIUYMTAHUA OJHOYICHOB JJIsA




YIPOIICHUS BRIPAKEHUH U PEIICHUS
ypaBHEHUU

320,322.

29/14. Cnoxenue u IIpaBumno cIoXeHUs ¥ BEIYUTaHHS BBINONHSAIOT C/I0KEHHE M BHIYHTAHHE ®ponTaneHb | 11.9,Ne327,32
BLIYUTAHUE MHOTOWIECHOB MHOT'OYJIEHOB. MHOTOYJICHOB Y MEIOT MPUMCHATH IpaBUJia OHpOC. 9,3347344
CJIOKCHUA U BBIYMTAHUS OAHOYJICHOB AJIA
. MNunuBunyans
YIIpOUICHUS BBIPAKCHNUU U PCUHICHU A
ypaBHeHHuii Has paboTa
30/15. KouTpoabHasi IIpUMEHSIOT TCOPETHYCCKUN MaTepHall, 3agadus HET
padora Ne3 «CBoiicTBa M3YYEHHBIN Ha NMPEABIAYIINX YpOKaX, IpH
CTENeHH ¢ HATYPATLHBIM PELICHNN KOHTPOJIBHBIX 3aJaHUI
InmorasarteJjieMm»
31/16. Ananus [paBuIO YMHOKEHHUS OJHOYIEHA Ha DOopMyIMPYIOT HPABHIIO YMHOKEHHS ®ponrtanbHbii | .10 Ne356,
KOHTPOJILHON paboTHI. MHOT'OYJIEH U €70 IPUMEHEHHE IIPU OJHOU/ICHA Ha MHOTrOU/IeH. IIpuMensioT OIIpocC. 358,360,364
YMHOX(eHI/Ie OJIHOUJICHA HpeO6pa3OBaHI/H/I BI)Ipa)KeHI/II\/'I pacnpeaAcInTCIbHbIN 3aKOH YMHOKCHUS IIPH
YMHOKCHUU MHOT'O1JICHAa Ha OAHOYJICH.
Ha MHOT'OWICH TIpUBOAAT MHOIOYJIEH K CTAHAAPTHOMY BUJLY.
32/17. YMHOXCHHE IIpaBunO YMHOXKEHHS OJHOUYICHA HA IIpeobpasoBriBaroT MpousBecHne onHowieHa | dponTanbHblil | 1m1.10 Ne362,
OJIHOWICHA Ha MHOTOUICH | MHOTOYWICH M €r0 NPUMEHEHUE NPH 1 MHOTOHJICH, HPUMCHAIOT 1aHHOC omnpoc. 367, 370,372
peoOpa3oBaHUK BBIPAKCHUH npeobpasoBanye npu AOKa3aTCIBCTBE TectupoBanue
TOXKJICCTB U pCIICHUHN YPABHCHUU.
33/18. YMHO)XeHHuE [IpaBuiio yMHOXEHUMSI OJTHOUICHA Ha Hcnonb3yroT ykazaHHble IpeoOpa3oBaHus B ITpoGnemusie | m.10 Ne 374,
OJIHOYJIEHA HA MHOTOWIEH | MHOTOYICH M €T0 MPUMCHEHHUE TIPH Iponecce peeHns ypaBHCHNH, 3aaHusl. 376,381,383
MpeoOpa3oBaHUK BBIPAKCHU T A0KA3aTeIbCTBA YTBEPIK/ICHNH, PEILICHHA OpoHTATLHBIN
TEKCTOBBIX 3a/1a4 OHpOC
34/19. YMHOXeHue [IpaBuno ymMHOXKEHMSI MHOTOWIeHA HA | POPMYJIUPYIOT MPABUIIO YMHOKEHUS OponrtaineHbil | 11.11 Ne393,
MHOTOWYWIEHA Ha MHOI'OYJIEH, IPUMEHEHUE €T0 IPU MHOT'OY4JICHA HA MHOT'OYJICH. Hpeo6pa3yIOT orpoc. 395, 397
MHOFOWIEH HpeO6pa30BaHI/I${X BBIpa)KeHI/II\/’I. MMPOU3BECACHUC MHOT'OYJICHOB B MHOT'O4JICH I/IHI[I/IBI/II[yaJIL
CTaHAAapTHOTO BUJA.
Has paboTa
35/20. YMHO%EeHnE [IpaBuio YMHOKEHUSI MHOTOYJICHA HA | BBIONHAIOT yMHOXEHHE MHOTOUJIEHOB. Oponrtanesbil | .11 Ne399,
MHOTOWIEHA Ha MHOT'OYJIEH, IPUMEHEHHUE €T0 IIPU IIpUMEHSIIOT PABHIIO YMHOXKCHHSI orpoc. 401, 404
MHOLOYIeH peoOpa3oBaHUAX BBIPAKECHUH. MHOTOYICHOB TIPH PEILICHIHN YPaBHCHHH 1 B3aumokoHTp
JIOKa3aTeNIbCTBE TOXKAECTB. Quenusaom ollb
cobcmeenntbie u uycue oeticmeus,
OCHOBbIBAAICb HA 061446‘!6]2066’-!607(”6 HOpMbl,
HpABCMIBEHHble U dmuU4YecKue ueHHocmu
yenosevecmed
36/21. YMmHOXeHuE [TpaBuiI0 YMHOYKEHHS MHOTOYJIEHA HA | BBINOJHAIOT YMHOXEHHE MHOTOUJICHOB. ®ponranshbiii | .11 Ne408,
MHOTOYIEHA Ha MHOI'OYJIEH, IPUMEHEHUE €T0 IPU HpHMEHSIOT MPABHIIO yMHOXKCHHS oIpoc. 411, 427

MHOTOWIEHOB IIPH PEIICHNN YPaBHEHU 1




MHOTOYJICH peoOpa3oBaHUIX BBIPAKECHUH. 3a/1a4.
37/22. YMHOXeHnE [TpaBuii0 yMHOXEHHSI MHOTOUICHA Ha | Pemaror TekcToBbIe 3a/1aun, matematnueckast | Camocrositensd | .11 Ne413,
MHOTOWIEHA Ha MHOT'OYJIEH, IPUMEHEHUE €T0 IPU MOJZCJIb KOTOPBIX COECPKUT MPOU3BEICHNE Has pabora. 415, 417
MHOTOWICH npeoOpa3oBaHUAX BIPAKEHUM. MHOTOIICHOB.
38/23. Paznoxenue IToHsATHE Pa3IOKEHHUS MHOTOUICHA HA | IIpHMMEHSIOT alropuT™ OTBICKaHHs 00IIero @ponrtanbHbiil | 11.12 Ne434,
MHOTOWIEHOB Ha MHOXHUTEIH, CIIOCOO BEIHECEHHUS 3a MHOXUTEJI1 HECKOJIBKUX OTHOYWICHOB, oIpoc. 436, 438,440
MHOKUTENH. BI)IHeceHI/Ie CKO6KI/I OGHICFO MHOKHUTEIS. BBIINTOJIHAKOT BEIHCCCHUC o61uero MHOXHUTEIIA HpO6HeMHBIe

3a CKOOKHM TIO aJIrOPUTMY IIPH PELICHUN 3a/[aHuL.
00I11er0 MHOXKHTEIS 3a ypaBHEHHIL.
CKOOKH
39/24. Paznoxenue [TonsTHE Pa3JIOKEHUS MHOTOUICHA Ha | BBINONHAIOT pasnoxeHne MHOTOUIIEHA Ha @ponTtaneHbiil | 11.12 Ned42,
MHOTOWIEHOB Ha MHOXHUTENU, CIIOCOO BLIHECEHUS 3a MHOHUTEIN CIIOCOOOM BBIHECCHUS 06111ero OIIpocC. 444, 448,456
MHOKHTEN!. BEIHECCHIE CKOOKH 0OIIEro MHOKHTEI. MHOUTEINS 32 ckoOKH. Mcnonb3ytoT

mpeoOpa3oBaHuUs B IpoIecce PEIICHUS
00IIero MHOXKHTEIS 3a ypaBHeHHit
CKOOKH
40/25. Pasznoxenue [Ipumenenne cioco0a BEIHECEHUS IIpuMeHsIOT IPUEM BEIHECEHHUS OOIIETO Camoctositens | .12 Ne454,
MHOT'OYWICHOB Ha MHOJKHUTEIS 32 CKOOKH TIPH PEIIeHUN MHOKHUTEIIA 32 CKOOKH JUIsl yIIPOICHHUS Has pabora. 458, 460
MHOSKHATEIH. BI)IHeceHI/Ie pa3J'H/I‘-IHbIX 3a1ad4. BbIYMCJICHNUH, PCHICHUA MAaTECMATUYCCKUX
001I1ero MHOXKHUTES 32 s
CKOOKH
41/26. Paznoxenune Croco0 rpynnupoBKH IpH BBINONHSIOT Pa3IokKEHHE MHOTOUIEHA Ha Mpo6nemubie | m.13 Ned77,
MHOTOYJIEHOB Ha pa3ioXeHUU Ha MHOXKUTEIN MHOXHTEIIN CIOCOOOM IPYIITHPOBKH. 3a1aHus. 479, 481
MHOXKHTENN. MeTox MHOTOICHA.
TPYHITUPOBKHU
42/27. Paznoxenue Croco0 rpynnupoBKH IpH [IpUMEHSIOT CIOCO0 IPYNIUPOBKH ISt ®pontanbhbii | 1m.13 Ne483,
MHOTOWICHOB Ha pas3iioKEHUM Ha MHOXUTEIN YHPOIICHHS BBI?HCHeHHﬁ» BBIIIOJTHAIOT oI1pocC. 488, 496
MHOKUTEIH. MeTO,Z[ MHOT'OYJIEHA. PA3I0KEHUE TPEXUICHA HA MHOXHUTEIIN TeCTI/IPOBaHI/Ie

CII0COOOM TPYIIIHPOBKH.
TPYNITUPOBKHU
43/28. Paznoxenue Croco6 rpyImmpoBKY TIPHU ITpumeHsIOT METO/| TPYIIIUPOBKH IIPU ®ponHTanbHbI | .13
MHOTOYWIECHOB Ha pa3H0>KeHI/II/I Ha MHOXUTEIIU Pas3IOKCHUN Ha MHOXHUTCIIN IPHU PEIICHUN OHpOC NQ,485(3'4),
MHOXHTENIN. MeTox MHOTOwIcHa. sanad. 495
TPYHITUPOBKHU
44/29. KonTpoabHas HpuMeHsIOT TeopeTHyecKuit MaTepHal, 3anaHus HET
paﬁoTa Ned HU3Y4YEHHBIN Ha NPEABIAYIINX ypgKax, Ipu
((HOJ]er)]OBaﬂ» PCIICHNN KOHTPOJIBHBIX 3aJaHUN
45/30. Aranus BoiBoa hopMyJibl YMHOKCHHS 3anuCHIBAIOT M IOKA3EIBAIOT (OPMYITy ®pontanbHbii | .14 NeS01,
KOHTPOJIBHON paOOTEHI. Pa3HOCTH ABYX BBIPaXKEHUHN HA UX TPOU3BEACHNA CyMMBI M PA3HOCTH ABYX ompoc. 503, 505




IIpousBeneHue pa3HOCTU U

CYMMBI JIBYX BBIpQKEHUN

CYMMY U €€ IPUMEHEHHUE.

BBIpakeHUH. Mcronb3yoT hopmymy mpu
YIPOILIEHUH BBIPAKEHUH.

46/31. TlpousBeneHue [Mpumenenune GopMyIsl IPOU3BEACHUS | 3anuchiBaioT Gpopmyiy npousseneHus cymmbl | @ponTanbHblil | 11.14 Ne509,
pa3HOCTI/I " CyMMBI I[BYX pa3HOCTI/I HByX BI)Ipa)KeHI/H‘/'I Ha UX 1 Pa3HOCTH ABYX BBIpa)KCHPIfI. I/ICHOHLSy}OT OHPOC. 511, 514,515
BBIpAKEHHIL CyMMy. bopmyny pu Hpeov6pa3OBaHI/IHX B IIpoliecce VHauenayans

peUICHUA YpaBHCHUH, 1OKAa3aTCJILCTBA

yTBEpIKICHHi Has pabora
47/32. TIpousBeneHre ITpumenenne GopMyIibl IPOU3BEICHUS | 3anuchiBaioT Gopmyiy npoussenenus cymmsl | TectupoBanue | 1m.14 Ne520,
pa3HOCTH " CyMMIJI I[BYX paSHOCTI/I HByX BBIpa)KeHI/Iﬁ Ha ux I(/ll)pa?)HOCTI/I ABYX BLIga)KeHHﬁ. I/ICHOJ'H)?)yIOT 522, 524

. OpMyqy Ipu IpeoOpa3oBaHMAX B IPOLECCE

BBIPAXKCHIN CYMMY: pelLIeHns] ypaBHEHUH, 10Ka3aTeIbCTBa

YTBEPKACHUM
48/33. PazHocth ®opmyna pazHOCTH KBagpaToB. Ee 3anuChIBAIOT U I0KA3BIBAIOT POPMYITY [Ipobnemubie | .15 Ne537,
KBaJ[PaTOB JIBYX IIPUMEHECHUE IPU Pa3I0KECHUU Ha Pa3sHOCTH KBAJPaTOB JBYX BBIPAKCHUI. 3aJaHus. 539, 541
BBIPAKEHHA MHOKHTEIIH. Hcnonp3ytoTt popmyity mpu paSJ‘IE))KeHPIPI Ha

MHOKUTCIIN, PCHICHNHU YPAaBHCHUHU U

JIOKa3aTeNIbCTBA YTBEPKACHUM.
49/34. PazHocTh dopmyiia pasHOCTH KBajparoB. Ee 3anuCHIBAIOT M JI0KA3BIBAIOT GOPMYITY ®pouTanbHbIil | 11.15 Ne543,
KBaJ[paTOB IBYX IPUMEHEHHUE IIPU PaA3JIOKEHUU Ha Pa3HOCTH KBAJPaTOB JBYX BHIPKCHUH. oI1poc. 549, 551
BBIPAKEHHA MHOKHTEIIH. Hcnone3yror popmyity npu pa3n9>1<en1414 Ha

MHOXUTEIN, PCUICHUN YPAaBHCHUU U

JIOKa3aTeNIbCTBA YTBEPKACHUM.
50/35. KBaapat cyMMbI dopmyJibl KBaJpaTa CyMMBI U 3anuCHIBAIOT U IOKA3BIBAIOT (DOPMYITY [po6nemusie | .16 Ne570,
M KBajpaT Pa3HOCTH JIBYX Pa3HOCTHU ABYX BBIPAXKEHUH, KBaZipaTa CyMMBI 1 KBa/IpaTa pasHOCTH ABYX 3a1aHus. 572,617
Bblpa)KeHI/Iﬁ HCIIOJB30BaHUe dTUX (bopMyH BBIpa)KeHI/IEI, MPUMCHSAIOT IPU YIIPOUICHUN

BbIPaKCHUU.
51/36. KBagpar cymmbI @opMyIbl KBaipaTa CyMMBI U 3anuceIBaroT pOpMyITy KBaJapaTa CyMMBI H ®ponTaneHbld | 11.16 Ne574,
M KBaJpaT pa3HOCTH ABYX Pa3HOCTHU ABYX BBIpEl)KCHHfI, KBajipaTa pasHOCTH JIBYX BBIPXKCHHUIA, . orrpoc. 579, 582
BI)Ipa)KCHI/Iﬁ HICTIOJIB30BAHUE THX (BOPMYT MPUMEHSIOT IIPU yHP’OIHeHHH BBIPQKEHUHN U

PEUHICHUN YPABHCHUU.
52/37. KBampat cyMMbI ®opmyiiel KBagpaTa CyMMBI U Hcnonesyrot popmyity KBagpara CyMmm 1 Wumuuayans | m.16 Ne587,
U KBaJIpaT pasHOCTH [BYX | Pa3HOCTH JABYX BBIPA)KCHHIA, PasHOCTH JIBYX BLIDZXKCHHUH B poLiecce Has paborta 589, 594
BBIp&)KeHI/Iﬁ HCIIOJB30BaHUe ITUX q)OpMyH pemeHuA ypEtBHeHI/II/I, J0Ka3aTciIbCTBa B3aI/IMOKOHTp

YTBEPKIACHNHU, PECIICHNUA TEKCTOBBIX 3a/1a4

HDO}ZBJZﬂ}Om yeadCcuneibHoe OnMHoOueHue K 07k

MHEHUIO Opyeux aroodetl
53/38. KBaapar cymmbI ®DopMyJIbl KBaJpaTa CyMMBI 1 Hcnone3yroT GpopMyity KBafpara CyMM U Camocrositens | 11.16 Ne599,
Y KBaJIpaT pa3HOCTU ABYX Pa3HOCTHU ABYX BBIPAXKECHUH, PasHOCTH JIBYX BBIPOXKCHHII B Iporiecce Has pabora. 608, 610

BBIPAKCHU I

HCTIONIb30BaHME 3THX (HOPMYII.
[IpeoOpa3zoBaHue LENOr0 BEIPAXKESHUS
B MHOT'OYJIEH.

peuicHus ypaBHCHHﬁ, J0Ka3aTejIbCTBa
yTBCpX(HeHHﬁ, peuIeHus TCKCTOBLIX 3a/1a4




54/39. IIpeobOpa3oBanue [Mpumenenue Gopmyil KBaapaToB ITpeo6pa3oBBIBAIOT MHOTOUIEH B KBAJpaT IpoGnemubie | .17 Ne627,
MHOTOYJICHA B KBaJpaT CYMMBI U Pa3HOCTH IIPH Pa3I0KCHUU CYMMBI WK Pa3HOCTH ABYX BBIPAKCHHUH, 3aJaHusl. 629, 631
CYMMBI HJIH Pa3HOCTH Ha MHOKUTEIH TPEXUIICHOB. puMeHss POPMYITy KBaIpaTa CyMMBI H
. Pa3HOCTH ABYX BBIPAXKEHUI.
JIBYX BBIpQKCHUI
55/40. IIpeoOpa3oBanue [pumeneHne HopMyIT KBaIPaTOB IIpeoOpa3oBLIBAKOT MHOTOUJIEH B KB IpaT ®ponrtanbubii | 1m.17 Ne633,
MHOT'OUJICHa B KBaJIpaT CYMMBI H Pa3HOCTH IIPH Pa3I0KCHUH CYMMBI WIIK Pa3HOCTH IByX BBIDaKCHHM, orpoc. 635, 637,649
CYMMBI HJIH Pa3HOCTH HA MHOKHTEIH TPEXUIICHOB. npuMeHss popMyITy KBaapaTa CyMMEI H
. Pa3HOCTH ABYX BBIPAXKEHUI.
JIBYX BBIpQKCHUI
56/41. IlpeobpazoBanue [Mpumenenue GopmyI1 KBaIpaToB [TpeoOpa3oBbIBAIOT MHOTOWIEH B KBAIpaT TectupoBanue | 11.17 Ne644,
MHOIOYIEHA B KBapaT CYMMBI ¥ Pa3HOCTH NIPH PA3IOKEHUH | CYMMBI WM pasHOCTH IBYX BEIDQKCHIH, 656, 658,661
CYMMBI HJTH Pa3HOCTH HA MHOKHTEIH TPEXUIICHOB. puMeHss POPMYITy KBaIpaTa CyMMBI H
. Pa3HOCTH IBYX BbIpakeHUI. Brinensror
ABYX BBbIpaXCHUU HOJIHBIA KBaJpaT B KBAJAPATHOM TPEXUIICHE.
57/42 KonTpoJbHasi TIpUMEHSIOT TeOpeTHUECKU MaTepuan, 3ajganus HET
padora Ne5 «DopmyisI HM3YYEHHBIN Ha NMPEABIAYIINX YpOKaX, IpH
COKpPAaIlEHHOI0 peLIeHUH KOHTPOJIBHBIX 3alaHui
YMHOKEHU»
58/43. Ananus dopmyna cyMMbl KyOOB U pa3HOCTH 3anuchIBAIOT U A0Ka3bIBAIOT hopmyity cymmsl | [Ipobnemusie | 11.18 Ne676,
KOHTPOJIBHOW paOOTHI. KyGOB JIBYX BBID)KEHHI. U PasHOCTH KYGOB JBYX BEIPaKEHHI, 3a/1aHus. 678, 680,684
CVMMa ¥ DA3HOCTE KVGOB NPUMEHSIOT (OPMYJTY TP PA3JI0KEHHH Ha
M p . Y MHOYKMTENHN U YIPOLIEHUH BBIPAKEHHH.
JIBYX BBIPaXKCHHM
59/44. Cymma u pa3Hocts | PopMyna cyMMbl KyOOB U Pa3HOCTH Hcnone3yroT popMylly CyMMBI U Pa3HOCTH @ponTtaneHbiil | 11.18 Ne686,
KyOOB JIBYX BBIPa)KEHHUIA KyOOB JIBYX BBIPQKCHHIA. Ky0OB JIByX BBIP@)KEHHIi B IPOLIECCE PEIICHIS | orpoc. 689, 691,
YpaBHEHHUH, 10Ka3aTEIbCTBA YTBEPKICHUM, 693.698
peteHus 3aaa4y ’
60/45. TIpumenenue @opMyJIBl COKPAIIEHHOTO YMHOXKEHMS: | BBINONHAIOT pasioxKeHne MHOro4IeHa Ha @ponraneHbiil | 11.19,Ne708,7
paSJII/I‘-IHBIX CHOCO6OB KBaL[paT CyMMBI " KBaI[paT pa3HOCTI/I, MHOKUTEIU CIIOCOOOM BBEIHECEHUS 06IlIeFO OHpOC. 10, 712,714
pasnoxkeHns MHOrouneHa | KYO CyMMbi u Ky6 pasHocTH. Qopmysta | MHOKITEN! 52 CKO(SKH’ cocobom WupuBupyans
TPYIIUPOBKH, 10 (hopMyIaM COKpaIIEHHOTO
A3HOCTHU KBaApaTOB opMyJia CYMMBbI
Ha MHOXXHUTEJIN E 6OB " a3HO£TI/I K ,6(1())Bp y y YMHOXKEHUA U C TPUMEHCHHUEM HECKOJIBKUX Hasd pa6OTa
y p yOOB. Croco0O0B.
I/ICHOJ'H:3yIOT YKa3aHHbIC HpCO6pa3OBaHI/IH B
IIpOLECCE PELICHUS YPaBHEHHH,
JOKa3aTcJIbCTBa yTBCp)K,Z[CHHﬁ, peuieHuss
3a1aq
61/46. [Tpumenenue MDopMyJIbl COKPALIEHHOTO YMHOKEHHUS: | BBINOIHATE pasoxkeHne MHOTOUIEHOB Ha WupuBuayans | .19,
Pa3IMYHBIX CIIOCOOOB KBaJIpaT CyMMbI i KBa[IPaT PA3HOCTH, | MHOXKHTEIH C IOMOIIbIO KOMOMHALHH Has paboTa Ne718,720,
MN3YYCHHBIX IIPUEMOB I YIIPOILICHHUA
pasIOKeHns MHOrowieHa | KYO CyMMBI i Ky6 pasHoctu. Popmysia i < 1P JWUL yTPOIUEHHA BzanmoxonTp | 722
HA MHOKHTEIH pa3HOCTI/I KBaL[paTOB, (I)OpMYJ'Ia CyMMLI BBIPpAXXCHUHU, YIIPOINCHUA BbIYUCIICHUH, oIlb




KyOOB M pa3HOCTH KyOOB.

pemeHus ypaBHeHHH, peIIeH s 3a1a4.

CocraBnsTh Ta0JIMIBI 3HAUCHUH QyHKINT

62/47. IlpumencHue @®opMyIIbl COKpPAIIEHHOTO YMHOXKEHHUS: | BBINONHATE pa3iioKeHne MHOTOYJICHOB Ha OponTaneHblil | 11.19,
Pa3IMYHBIX CIIOCOOOB KBAJIpaT CyMMbI M KBaJpaT pasHOCTH, | MHOHTEIH C IOMOIIBIO KOMOMHALMH ompoc. Ne728,733,
DpasIOKeHHs MHOrowieHa | KYO CyMMBI 1 Ky0 pasHocTi. dopmysa | M3YHCHIBIY HPHEMOB AMA YHPOICHIL 745
BBIPpAXXEHUM, YIIPOIIECHNUA BRIYNCICHUH,
A3HOCTH KBaJIPaToB, (popMyIia CyMMBI N
Ha MHOKUTCIIN Ey6OB " pa3HO(I:)TI/I K};6¢())Bp yna ey pellleHus ypaBHEHH, PelIeHus 3a/1a4.
63/48. [Ipumenenue DopMyJIbI COKPAIIEHHOTO YMHOKEHHS: | BBIMONHATL pasnokeHre MHOTOYIEHOB Ha Camocrosrens | I1.19,Ne735,7
pasIMYHBIX CIIOCOOOB KBaJpaT CyMMBI 1 KBaJpaT pPa3HOCTH, MHOXHTEIIH C IIOMOILIBI0 KOMOHHALNH Has padora. 37,740
DPa3IIOKEHIS MHOrOWIeHa | KYO CyMMBI i Ky6 pasHocTi. Popmyra M3Y4CHHBIX IIPHEMOB JUIS yIPOIUCHUS
HA MHOKITEIHI paSHOCTI/I KBaI[paTOB, (bOpMyJ‘Ia CyMMBI BBIPDAXXECHUH, prOH.IVCHI/Iﬂ BBIYHMCJICHHUH,
KY6OB " paSHOCTI/I KY6OB peUICHUA YpaBHCHUH, PCUICHUS 3a1a4.
64/49. IloBTOpEHuE DOpPMyJIBI COKPAIIEHHOTO YMHOXKeHHUs: | O606matoT npuoGpeTenHbie 3uanus, Hasbikin | OpoHTanbHbli | . 16-19, M
CHCTEeMATH3aIHs yI4eOHOro | KBaIPaT CyMMBI H KBAIIPAT PA3HOCTH, | M YMCHM IO TeMe «PasnokeHue MHOTOWICHa | ompoc. Nel47,148,15
MaTepuana Ky0 cymMel M Ky0 pasHocTH. @opmyna | Ha MHOKHTCII. 0
Pa3HOCTH KBaJPaTOB, GOpPMYIIa CyMMBI
KyOOB M Pa3HOCTH KYOOB.
65/50. KonTpoabHasi IIpUMEHSIOT TCOPETHICCKUH MaTepHal, 3amaHus HET
paGora Ne 6 M3YYeHHBIN Ha IPEABITYIINX YPOKax, MPH
«Pa?..]]())[(e]—[ﬂe PEeHICHUN KOHTPOJBbHBIX Sa,Z[aHI/Iﬁ
MHOI'OYJICHA Ha
MHOKUTEJIID)
< 12 | 66/1. Ananu3 3aBHUCUMOCTH MEXY BETMIMHAMU. Onuceléaiom NOHATHUSL: 3aBUCUMON 1 [Ipo6memubie | .20 Ne757-
= KOHTPOJILHOM paboTHI. ITpumepsl 3aBucumocTeil. HucioBbie HE3aBUCUMOM NEPEMCHHBIX, QYHKLHH, 3aJIaHUs. 759
a Chsi3u MexITy dyskmun. Howsitie GyHKImH, aprymMeHTa (1)yHK6HI/II/I. Dopmynupyiom
o OTIPEIETIEHHs: 00IACTH ONPENEIEHHUS
= oTpejieNieHre 3aBUCHMOM U ”
2 BEMITHHAMH. DYHKILS HE3aBHCHUMOM NMEPEMEHHBIX, 00JIaCTh ywKunH, 00nacTH SHAUCHNH pyHKLUY.
S b ’6 IIpusoosm npuMepsl 3aBUCUMOCTEN MEXKIY
OHpeHeH?HHﬂ YHKIHIH 1 00/1aCTh BeNUIMHaMU. PaznmuaroT cpenu
3HAYCHHUH QYHKIMH. 3aBHCUMOCTEH (QYHKIIMOHAIBHBIE
3aBUCUMOCTH.
67/2. CBsi3u MKy Yucnoeie GpyHkuu. [ToHsTHE 3HAIOT ONpeIeNIeHUe YUCIOBOU (DYHKIIUH, ®ponTanpHbii | 11.20 Ne766,
BEJIUYUHAMI. (I)yHKI_II/IH q)yHK]-H/H/I, OIIpEeEICHNE 3aBUCUMOU U obacTu OIIPCACIICHUA U o0acTy 3HaYeHHS orpoc. 780’ 782
HE3aBHCHMOM MTEPEeMEHHBIX, 00JIaCTh dynxumu. Moryt Haxomth 06acTh
onpe/ieNeHns PYHKUUH 1 0671acTh omnpeneneHust QyHKIIH; 00BSICHUTh
3Ha‘{eHI/Iﬁ (1) HKIMH M3YYCHHBIC IMOJIOKEHNA HA CAMOCTOATCIIBHO
y ) 0T00OPAaHHBIX KOHKPETHBIX ITPAMEpax
68/3. Crioco0ObI 3a1anus Uucnoseie ¢hyakinuy. [lorstue OnuceIBaIOT CrocoObl 3a1anust GYHKIUH. WunuBunyans | m.21
beHKHI/H/I q)yHKHI/IH- O6HaCTL MPUMEHEHUS U Buiuucnsaiom 3nadyenue q)yHKHI/II/I 10 Has pa60Ta N9791’794,
obnactp 3HaueHHs PyHKIMU. CrocoOpr | 33AaHHOMY SHAUCHHUIO apryMEHTA. Bizaumokoutp | 796,798




3aManust PYHKITHIA. 0JIb
69/4. CiocoObl 3a1aHus Uucnosie pyHkimu. [lonsatue HwmeroT nipecTaBienne o cnocobax 3aaanus ITpoGnemusie | m.21 Ne802,
GyHKIMH ¢dyaxmun. CriocoObI 3aJaHAs yHKIHMH: ¢ TOMOWIBIO (OPMYJI, TAGIHYIHOM, | 3375aHUS. 804, 807,809
yHKIMiA. ONUCaTEIbHBIN.
70/5. I'pacduk Gyakmun [Monsitrie «rpaduk QyHKIHN, DopMyIUpYIOT onpejieseHue rpaduKa ®ponTanbHbii | 1.22 No823,
nocTpoeHue rpapuka GyHKIUK dyskimm. Crpost rpaduk GyHKIwH, orpoc. 826, 828,
3aJaHHON TaONMUYHO U TI0 opMyIIe, 3a71aiHoH Tabmiro. o rpaguky QyRKIWAN, | [[poGremmubie 841. 831
.. % | !
HAXOKJIEHHUE 3HAYeHUs QYHKIUY 1 e | BIAFOIICHCA MOJICIIBIO PCATILHOTO HPOUCCE, - | 3a napyg.
apryMeHTa o Fpaq)I/H(y OIPCACIIATL XapaKTECPUCTUKU 3TOTO Mponeccca
71/6. I'paduk Gyakmn IMousitne «rpaduk QYHKIHI, VIMeroT IPEeACTaBICHUE O IOHATHE TPaduK WnmnBuayans | 1m.22. Ne833,
nocTpoeHue rpapuka QyHKIUKI ¢ysxunn. Crpost rpapuk GyHKIUHA 110 Has pabora 836, 838,
3aJIaHHOW TaOIMYHO U 10 (hOpMYIJIE, dopmyie. OnpenensioT NPHHALIEKHOCTH Bsanmokontp | 845, 839
HaXOK/ICHHUE 3HAUCHMS QYHKIUU U €€ | TOUKH rpaduKy yHKIHMH, KOOPTHHATE TOYEK | opp
apryMmeHra no rpaguky. CBoicTBa nepecedeHus rpaduka ¢ OCSIMU KOOpANHAT.
(YHKINY, X OTpaXXeHUE Ha Tpaduke.
72/7. Jluneitaas ynknus, | [lonsatue muneinon QyHKIMuU U €€ Nwmetror npeacrasnenue o nmoustue nuHeiiHoi | [IpoOnemusie | m.23 Ne®53,
e€ rpaduKu CBOMCTBA rpaduK, anropuT™M IMOCTPOCHUS (yHKIHMH ¥ OPSMOMN IPOIOPLUOHAIEHOCTH, 3a1aHus. 855, 901
rpadHKa, PacIoIoKeHHe ero Ha 3HAKOMSITCA CO CBOMCTBaMH JINHEHHOM
2
KOOP/IMHATHO# TIOCKOCTH. ¢byHKIHH, GOPMYTHUPYIOT HABBIK MTOCTPOCHHS
rpaduka THHEHHOH (HYHKITHH.
73/8. Jluneitnas Gpynkuus, | [locrpoenne rpaduka muHeHHOI 3aKperIAIoT 3HaHus O TuHelHoH (ynkuuu u | dpoHTanbHbIl | 11.23 Ne863,
e€ rpaduku cBoiicTBa (yHKIMH, NOHATHE YTIIOBOTO ee cBolicTBax. [IpUMEHAIOT CBOHCTBA ompoc. 865, 869,871
K03 bUIMEHTa, €r0 FeOMETPUUYECKHiT JMHEHHON (YHKIIUH ITPH PELICHNH 3a/1a4.
CMBICII, B3ANMHOE PACTIONOKEHHE Haxonsr 3HaueHue QyHKIMU TPH 3aJaHHOM
’ o 3HAYCHUHN apTyMEHTA, HAXOAAT 3HAYCHUEC
rpadMKOB JTHHEHHBIX (QYHKIHH.
apryMeHTa Mpu 3aJlaHHOM 3Ha4eHUH
GyHKUMM;CTPOST rpaduK TMHEHHON QyHKINH.
PaccMaTpuBarOT B3aMMHOE PACIIONIOKEHIE
rpauKoB.
74/9. Jluneitnas pynkuus, | OyHKIMA, ONUCHIBAIOLIAs IPAMYIO CrposT rpaduku TMHEHHOH QyHKIHH 1 ®ponranbhbii | 11.23 Ne877,
eé Fpa(bHKI/I CBOI‘/’ICTBa HpOHOpLII/IOHaJIBHyIO 3aBUCUMOCTb, €€ IpAMOU NPOIMOPHUOHAIIBHOCTH. OnuceIBaTh OHpOC. 880’ 882’884
= BOMCTBA 3TUX QPYHKUMNA. 3aKPETISIOT 3HAHUS
rpaduxk. ['padux npsamoii CBOHCTBA 3T (yuxuumii. 3akpe LLIOT 3 Vs BTy as
HPONOPIUOHATLHOCTH, paciosoxkenue | O THHCHHON bysxumn 1 e¢ CBOHCTBAX, Hast paboTa
Fpa(bI/IKa B 3aBHCHMOCTH OT 3HAKa YMEIOT IPUMCEHATH CBOUCTBA JIMHCUHOUN
(YHKUMM OpHU PEIICHUU 3a/1a4. B3anMokoHTp
ko3 urmenTa, ero MoCcTpoeHue. onlb
75/10. JIunetinas MyHKIMSA, ONMCHIBAIOLINE TIPIMYIO Ctpost rpaduku TMHEHHON QyHKIMK 1 Camocrositens | 11.23 Ne§90,
byHKIMs, €€ rpaduKu HPONOPIUOHATEHYIO 3aBUCHMOCTH, X | TMPSAMON MPOIOPIHOHATEHOCTH. OnUCHIBATE Has pabora. 892, 898.

CBOMCTBA

rpaduxu. JIuneitnas QyHKus, ee
rpad UK, FreOMETPHYECKHIIA CMBICIT

CBOMCTBA ATUX (PYHKIMN. 3aKPETUISIOT 3HAHUS
0 TUHEHHOW (YHKIIMH U €€ CBOWCTBAX,




K03 PHUIMEHTOB.

YMEIOT IPUMEHSTh CBONCTBA JTUHEHHOMN
(YHKIWHU TP peIIeHUH 3a7ad.

76/11. IloBTOpenue u DyHKIMY, ONKCHIBAIOIIKE MPAMYIO U | O600maroT npuoOpeTeHHble 3Hanus, HaBblku | DponTaibHblid | Tect
cUcTeMaTH3alus y4eOHoro | 00paTHYIO IPONOPLUUOHAIBHYIO W YMCHHS 110 TeMe «DyHKImsD. ompoc. «[IpoBepb
MaTepHala. 3aBUCHUMOCTH, X Fpa(bI/IKI/I.U.HI/IHeI/IHaSI cebs»
(hyHKIIH, ee TpaduK 1 CBOMCTBA.
77/12. Konmponvnas IIpuMeHSIOT MPHOOPETCHHBIC 3HAHM, 3aaHus HET.
paﬂoma ‘N:o 7 ((@yﬂku”ﬂ» YMEHUN, HABBIKH, B KOHKPETHOU
JCATCIIBHOCTH.
o 19 | 78/1. Anamus VpaBHeHHeE C ABYMsI [IEPEMEHHBIMH. Dopmyrupyiom onpeoenenus: PeIeHUs ITpoGnemubie | 1m.24 Ne911,
= KOHTPOJIBHON paOOTEHI. Pemenue ypaBHeHus ¢ 1Byms YpaBHEHHA C ABYMs IIEPEMEHHBIMU; YTO 3aJaHus. 918, 920,924
2 3HAYUT PEHINTh YPABHEHUE C ABYMs
VDaBHEHHSI C IBYMS nepeMeHHbIMHA. [ padudeckas
E p ABY MHTEpIpeTaLHs yPaBHEHHH ¢ ABYMS HepeMEeHHBIMU; rpaiKa ypaBHEHHS C IBYMSI
g NEPEMCHHBIMU HepeMEHHbIMH TIEPEMEHHBIMH, CE0LCMEa yPABHEHUH C IBYMS
& ) IIEPEMEHHBIMHU.
)
=
u v
i 79/2. Ypasuenus ¢ apymst | Iloctpoenne rpaduka ypaBHeHnuS ¢ VMeIOT IPUBOIUTh IPUMEDPBI ypPaBHEHHI C ®ponTtanbHbii | 11.24 Ne929,
g HepeMeHHLIMI/I JBYMsI IIEPEMEHHBIMHY, PELLICHUE ABYMs ICPEMCHHBIMHU , ONIPCACIIATH ABJISACTCA OIIpocC. 933, 936,940
o ypaBHeHI/Iﬂ C €ro ITIOMOIIBIO. JIM 11apa YruceI peICHUEM AJaHHOTI'O
)E Fpa(bI/ILICCKaSI I/IHTepHpeTaLII/IH YpaBHCHUA C ABYM: [ICPCMCHHBIMU,
) 11 SAI0T IT K K
z YpaBHEHUH C IBYMSI IEPEMCHHBIMH. OTPEACIAIOT IPHHAIEKHOCTS TORKH
= rpaduKy ypaBHCHHS C NBYMS IEPEMCHHBIMH.
&
8 80/3. JIuneitnoe [oHsiTEe TMHEHHOTO ypaBHEHMUS C Dopmynupyiom onpedesenus: TAHEHHOTO @ponTanbHbI | 11.25 Ne952,
:} ypaBHeHHe c )IBny[ HBYMH HepeMeHHHMI/I. HpI/IMepLI YpaBHCHUA C IBYMs IICPECMCHHBIMU; PCIICHU S OHpOC. 954, 956,958
- o CHCTCMbI ypaBHeHI/Iﬁ C ABYM: [ICPEMCHHBIMH.
HepeMeHHBIME U er pellicHHs YPaBHEHUH B IEIBIX YHCIaX A VuIuBHIVAIE
é p ero pelleHHe JTMHEHHOTO ypaBHEHHS ¢ ’ Tlpusooam npumepvl TMHEHHOTO YpaBHEHUS C JBHILY
= rpaduk JIByMsl IEpEMEHHBIMH; peallbHbIX nponeccos, | HA padota
2 JBYMs niepeMeHHbIME. [TocTpoeHue
- JUIA1 KOTOPBIX YPAaBHCHUC C IBYMSL
= rpaduka TMHEHHOTO YPaBHEHUS C
= NEPEMCHHBIMU ABJISIIOTCS MATEMAaTHICCKUMU
2 ABYMS TIEPECMCHHBIMH. Monensamu. Ctpost rpaduk JTMHEHHOTO
E YPaBHEHUSI C JBYMsI IEPEMEHHBIMMU.
5 81/4. JIuneitnoe [TonsiTve MMHEHHOTO ypaBHEHUS C IIpuBOAST NpUMEPHI IMHEHHBIX ypaBHeHHII ¢ | DpoHTanbHbI | 11.25 Ne967,
5 ypaBHeHI/Ie C )IByMH IBYMs IIEPEMEHHBIMU. Permmenue ABYMS IEPEMEHHBIMHU , ONIPCACIIAIOT ABJIACTCA orpoc. 969, 971,975
= T TIapa YHCelT PEeIIeHHeM ITaHHOTO
epeMeHHEIMH 1 er JIUHEWHOTO YPABHEHUS C IByMs '
ep(; - oo nepeMeHHbIMH. TTocTpoeHue rpapuka | THHCHHOTO YPABHCHHA C ABYMA
rpaguk : .
JTHHEHHOTO yPaBHEHHS C BYMS TIEPEMEHHBIMH, CTPOST TpadUKH JTUHEHHOTO
YpaBHCHUA C IBYM IICPEMCHHBIMU.
MEePEMEHHBIMH.
82/5. JluneitHoe [oHsATHE TMHEHHOTO YPAaBHEHUS C Cmposm rpaduk JMHEHHOTO YpaBHEHHS C Camocrosrens | .25 Ne987,
ypaBHEHHE C IBYMSI JIByMsI IEpeMEHHbIMU. Perienue ABYMsI IepeMeHHBIMU Onucel6aiom: CBOUCTBA | Hag pabora. 990, 995

MIEPEMEHHBIMH U €T0
rpaduk

JIUHEHHOTO YpaBHEHUS C IBYMS
nepemeHHbIMU. [locTpoenue rpaduka
JIMHEMHOTO YpaBHEHHUS C IBYMsI

rpaduka JIMHEHHOTO ypaBHEHHS B
3aBHCHUMOCTH OT 3Ha4CHUH KO3()(HUITHEHTOB.
IIpuMeHsAt0T CBOMCTBA TMHEWHOTO YPaBHEHHUS C




MepEMEHHBIMHU. JIBYMSI TEPEMEHHBIMU TIPH PEIICHAN 33184
83/6. CucreMsbl ypaBHeHH | CucTeMa ypaBHEHUH, pelIeHHE Dopmyrupyiom onpeoenenue PeIIeHUs ITpoGnemubie | .26 Nel1008,
C IByMsI TIEPEMEHHBIMH. cucTeMbl. PABHOCHIIBHOCTD CHCTEM. CHUCTEMBI ypaBHCHUU C IBYMs IICDCMCHHBIMU. | 33 /1aHUS. 1011,1028
['paduaeckuii MeTox CHcTeMa JIByX JIMHEHHBIX ypaBHeHu | [IPu600umb npusmepsl: CHCTEMBI ABYX
JIMHEWHBIX YPaBHCHUU C IBYMS
C ABYMsI IEPEMEHHBIMHU.
peme\I’{ YL CHCTEMDI I[]%,yx I'padmyeckas uHTEpIIpETALIUSA CHCTEM TICPEMCHHBIMHU, PCATIbHBIX TPOTICCCOB,
JIMHCHUHBIX YPABHCHUH C o onucwlgarom TpadUIeCKUil METOT peIICHIS
YpaBHEHUH C IBYMs IEPEMEHHBIMHU. N
ABYMA ICPEMCHHBIMHA CHCTEMBI IBYX YPAaBHCHHH C IBYM:I
TICPEMEHHBIMHU.
84/7. Cucremsbl ypaBHeHHi | CucTeMa ypaBHEHUH, PElIEHHE Onucwvléaiom rpapuuecKuii METONI pENIEH s @ponTaneHb | .26 Ne1013,
C IByMSsI TICPEMEHHBIMH. cucteMbl. CUcTeMa IBYX JIMHEHHBIX CHUCTEMBI IByX ypaBHCHUU C IBYMA orpoc. 1015,1017
o T nepeMeHHbIMU. Pemarot a(PUYCCKHU CUCTEM
Fpa(l)H‘leCKI/II/I MCTOA YPABHCHHH © ABYNM TIEPEMCHHBIML. yprHeHHﬁ' OOBSICHSIOT 1;[IZJH(ie)My cucTeMa Hey Wnpusryans
I'paduueckas uHTEpIIpETALMSI CUCTEM ’ >
peHIeHH;I CUCTEMBI 'HByX pal;bHeHI/Iﬁ C 1B M}I)HI; eMEHHBIMU nuMeeT pemeHHI‘&, HUMECT €AMHCTBCHHOC Had pa60Ta
JINMHCUHBIX ypaBHeHI/II/I C yp Y p ’ peuIicHueC, UMECT 0eCKOHEYHOE MHOKECTBO
JBYMsI ICPEMCHHBIMA PeIIeHuH.
85/8. Cucremsl ypaBHeHuii | CucTeMa ypaBHEHHH, pelIeHrEe Onucvisatom rpaduyecKuii METO]| PEIIEHUS Tectuposanue | .26 Nel019,
C IByMSsI TICPEMEHHBIMH. cucteMbl. CUCTeMa IBYX JIMHEHHBIX CHUCTEMBI IByX ypaBHCHUU C IBYMA 1022,1024
I'pa (I)I/I‘IGCKI/Iﬁ MeTOJI YPaBHEHHIA C IBYMSI TIEpEMEHHBIMH. HepeMeHHfIMI%. Pewarot rpaduuecku cucremy
I'padrdgecKas HHTEPIPETALS CHCTEM YpPaBHEHUH; OOBIACHAIOT, IOYEMY CHCTEMA HE
peuICHUA CUCTCMBI IBYX pa](SbHeHI/Iﬁ ¢ 1B M;II)HI; eMEHHLIMI 1MeeT pellleHui, IMeeT eTMHCTBEHHOE
JIMHEHUHBIX YPABHCHUHU C yp Y p ’ peleHne, IMeeT 0ECKOHETHOE MHOXKECTBO
JABYMsI ICPEMECHHBIMH PCIICHHH.
86/9. Pemrenune cucrtem Pemenust cuctemsl ypaBHEHHI Onuceléaiom METOL ONCTAHOBKH JUIs [Ipobnemusie | .27
JMHEWHBIX YpaBHEHHH IIOJCTaHOBKOM, AJITOPUTM IIPUMEHEHUs] | PCIICHNS CHCTEMBI IBYX JIMHEHHBIX 3aJlaHus. Ne1035,1042
MeTOI[OM HO}]CTaHOBKI/I METOAa ITOACTAHOBKH LIS peIJ_IeHI/IH YpaBHCHUU C IBYMS IICPEMECHHBIMU.
CHCTeM JIMHEHHBIX YPAaBHEHHT IIpuMEHSIOT AITOPUTM PELIEHUS CUCTEMBI
JIMHEWHBIX YPaBHEHUN METOJOM
IIOACTAaHOBKH.
87/10. Pemrenne cucreM Pemienus cucteMsl TMHEHHBIX Pemaror cucremsl AByX JnHEHHbIX ypaBHeHuil | DpoHTanbHbiil | 11.27 Nel037,
JMHEWHBIX YpaBHEHHIM YpaBHEHUI METOJIOM MOJCTAHOBKU, METOIOM IIOACTAHOBKH II0 &JITOPUTMY. oIpoc. 1039
METO/IOM TTOJACTAHOBKH aJI'OPUTM NIPUMEHEHHS 3TOTO CIIOCO0a.
88/11. Pemrenne cucrem Perirenue cucteM ypaBHEHHIH Onucwisatom meton cnoxkennst s pewenust | Camocrostens | .28 Nel1048,
JMHEHHBIX ypaBHCHI/Iﬁ anre0panmdIecKuM CIIOKCHHUEM, CHCTCMBI [IBYX JINHCHHBIX YPAaBHCHUHU C IBYMST | Hast paboTa. 1050(1_
MeTOI[OM CIIOKEH S aﬂropHTM HpI/IMeHeHI/I}I METO1a NIEPEMEHHBIMU. HpHMeH{l’}OT AJITOPUTM . 3) 1072
CIHOXKEHUS JUTS peI.LIeHI/ISI CUCTEM pemI€HusA CUCTEMBI IMHCUHBIX YPABHCHUUN !
IMHEHHEX ypaBHeHiE METOJIOM alIreOPanIecKOro CIIOKEHHS.
89/12. Pemrenue cucrem Perrenue cucrteM JIMHENHBIX 3HAKOT aJITOPUTM PELIEHHS] CUCTEMBI ®poHTanbHbIN | 11.28
JTUHEWHBIX YPaBHEHHIM YpaBHEHUI METOJIOM CIIOKCHHUSI. JIMHCUHBIX YPaBHCHHH METOIOM oIIpoc. Ne105 0(4-6),




METOAOM CJIOKEHUS [Ipumenenne criocoda CIOKESHHS PH anreOpanveckoro CIOKEHHUI. Y MEIOT pelaTh 1052,1060
peLIeHUH pa3IMYHbIX 3a/1a4. CHUCTEMBI IBYX JIMHCUHBIX YPABHCHUU
METOJOM ITOACTAHOBKH 10 aJITOPUTMY.
90/13. Pemenue cucrem Pemenue cucrem TuHENHHBIX 3HAIOT aNTOPUTM PELIEHHS CUCTEMBI CamocrosTens | .28 Nel1062,
JIMHEHHBIX ypaBHEHHMIH YPaBHEHUI METOIOM CJIOKEHUS. JIMHCHHBIX YPaBHCHUH METOZIOM Has pabora. 1066, 1068
METOOM CIIOKEHHUS [IpuMeHeHHe Croco6a CI0KEH S PHU aredpanvdeckoro CHOMKEHHUA. YMeIOTv pemarb
peHIeHI/II/I paSJ’II/I‘IHLIX 3amau. CHUCTEMbI IBYX JIMHCUHBIX YPAaBHCHUU
MCETOJAOM NOACTAHOBKHU IO AJITOPUTMY.
91/14. Pewmenue 3a1a4 ¢ Pemenue paznuuHbIX 3a1a4 C HMeroT npeacTaBieHue 0 CUCTEME IBYX [IpoGiemHubIe .29 Ne1079,
IOMOIBIO CUCTEM TOMOIIBIO CUCTEM JIMHEUHBIX JIMHEHHBIX YPABHEHUH C IBYMs 3aJaHus. 1081,1087
J'[I/IHCI\/’IHBIX ypaBHeHI/Iﬁ ypaBHeHHﬁ. NEPEMCHHBIMU. CocTaBisgioT .
MaTeMaTU4€CKyr0 MOJCJIb pe€ajibHON
CHUTYyaluH.
92/15. Pewenue 3amau ¢ PeieHue pa3znuuHbIX 3a1a4 C Pemaror TeKCTOBBIE 3a1a49M € TIOMOILBIO ®pontaneubii | [1.29 Nel1083,
IIOMOILBIO CUCTEM MOMOIIBIO CUCTEM JIMHEHHBIX CHCTEMbI JIMHEHHBIX yPABHCHHH Ha OIIpocC. 1085,1116
9 ) o IIPOU3BOJUTCIBHOCTS C IIOMOIIBKO CUCTEM
JIMHCHHBIX ypaBHCHIH YPABHEHIH. HEHeﬁHBIX YpaBHEHHI ¢ ABYMS
NIEPEMCHHBIMU. Coszoarom o6pa3 UerocnHo2o
MUPOBO33PEHUA NPU peUuleHUU
mamemamudecKux 3a0at¢, 68 KOmopbuvlx
COOeDJdembC}I d)aKmbl U3 HCU3HU YejloeeKka u
o6mecm6a, pes3yibmamax oesmenbHoOCmu U
OMHOUleHUAX 1100el
93/16. Pewienue 3amau ¢ Pemenne pa3nuyHbIX 3a/1a4 € PeraroT TeKCTOBbIE 33/1a491 € HOMOILBIO ®ponTaneHblii | 11.29 Ne1089,
IIOMOIIIBIO CUCTEM IIOMOIIBIO CUCTEM HHHeﬁHLIX CUCTEMBI JIMHEHHBIX ypaBI:IeHI/Iﬁ Ha JIBI/I)KC}-II/IC OHpOC 1091,10951
HHHeﬁHBIX ypaBHeHHﬁ ypaBHeHI/Ifl. C IOMOLIBIO CUCTEM JIMHCUHBIX YPABHCHUU C I/IHI[I/IBI/II[yaJ'HJ
ABYMsI ICPEMCHHBIMU.
Has paboTa
94/17. Pewienue 3amad ¢ Pemenue pa3nnyHbIxX 3a1a4 ¢ Perarot TeKCTOBBIC 331a4H C TIOMOLIBIO I'pynmnoBas u m.29 Nel1101,
IIOMOILIBIO CUCTEM IIOMOIILIO CUCTEM JIMHEHHBIX CHCTEMBI JIMHCHHBIX YPaBHCHHII HA YaCTH, HA | caMOCTOSATENb 1103,1105
J‘[I/IHGI\/JIHI)I)C ypaBHeHl/If/’I ypaBHeHHfI. YHCIIOBBIC BEJIMYMHDBI U IPOLICHTHI. Has paGOTa.
95/18. [ToBTOpEeHME U Pelienne cucreM JIMHENHBIX O606IMTE IPUOOPETEHHEIE 3HAHUS, HABBIKH ®ponranebublii | TecT
CHUCTEMAaTU3aAIIUS y‘Ie6HOF0 ypaBHeHl/If/'I HOI[CTEIHOBKOI‘/’I u U YMCHUA IIO Teme «CUCTEMBI JINHEHHBIX orpoc. <<HpOB€pI)
MaTepuana. cioxeHueM. Pernienue pa3nuyHbix YPaBHCHHHU C IBYMS ICPCMCHHBIMI). UnauBuayats | ceOsy»
3aJ1a4 anredpandeckruM CrocoooM ¢ Hasi paGoTa

IOMOIIBIO CUCTEM JIMHENHBIX
YpaBHEHUH.

96/19. Konmponvnasn
paooma Ne8 «Cuctembl
JINHEHHBIX YPABHEHHUI €
ABYMSI IepeMeHHbIMU»

[TpumeHnsoT NPHOOpETEHHBIE 3HAHUS,
yYMEHHUS, HABBIKH, B KOHKPETHOMN
JIeATEeIILHOCTH.

3agadus HET




IToBTOpEHME

97/1. Ananus Jluneiinbie ypaBHeHus. [{enbie ITpoBOAAT HCCIIEOBAHNS CBA3AHHBIE C Wumusuayans | mm.4-9
KOHTPOJIBHOIT paGOTEL. BBIPAKCHHS. M3yYEHHEM CBOWCTB (DYHKIIMH, B TOM YHCIE C | gag pabora Ne71,83,92,95
VYupaxHeHus st ?;:;EZZ?Z;?Z:{E?&H;;OHTEE E%Iii;)g:g:e ®ponransubii | ,96,102(AM)
TMOBTOPEHHS Kypca 7 Oonee cioxHble rpaduKy, 0CO3HABATh Ompoc.
KJj1acca 3HAYCHUE MATEMaTUKU JIJIs1 IOBCEHEBHOM
98/2. YupaxxHeHus 15 Oynkius. CucTeMbl TMHEUHBIX HKHU3HU YEJIOBEKA. I'pynnoBas u . 10-17
MIOBTOPEHUs Kypca 7 YPaBHEHUH C ABYMSI HEU3BECTHBIMHU. H%ﬂBeCTH MTOTH MO BLITIOTHCHMIO MPOCKTHRIX | camocTositesb | Ne105,110,11
Kiacca papot: mas paGota. | 4,115,121,12
S5,
124,126(1IM)
99/3. YupaxxHeHus 115t Pemenue 3anay. ®ponTaneHeii | . 18-23
MIOBTOPEHUS Kypca 7 ompoc. Nel140,145,14
Kjacca 8,157,160,18
1,189
100/4. Konmponvuas O06001maloT NpHOOPETCHHBIC 3HAHUS, HABBIKH 3amaHus HET
paboma Ne9 «Hmozosan» u ymeHus 3a 7 kiacc. [Ipumensitor
HpI/IO6peTCHHbIe 3HaHUsA, YMCHUS, HABbIKU, B
KOHerTHOﬁ JACATCIIBHOCTH.
101/5. Ananus AHaIM3UPYIOT OINOKY, JOIYIICHHBIC B Wupueunyans | 3amaHust HET
KOHTPOJIBHOW paOOTHI. KOHTPOIbHOH pabore. Hast paboTa
102/6. UTOTOBBIIH YPOK. 00600611at0T MPUOOPETEHHBIE 3HAHUS, HABBIKU OpoHTanbHBI | 3a1aHUs HET

U yMeHus 3a 7 KJacc.

orpoc.




Moayas «I'eomerpus»

Pazne | Koa-
ITocenoBaTebHOCTD Jlomamnee
Ja, BO DJIeMeHTBbI COAepPKAHUS Bo3Mo:xHBIE BUABI JeITeILHOCTH Bun konTpoJs
YPOKOB 3aJaHHe
TeMa | 4acoB
1 2 3 4 5 6 7
o o] 1/1. Tlpsimast ¥ OTPE30K. Bo3HNKHOBEHNE T€OMETPHU H3 3HAKOMATCS ¢ HCTOPHEH FeOMETPHH; @®ponrtaneueii | I11-2 B 1-3,
: HpaKTI/IKI/I. HaFHﬂI[HLIe CUCTEMATU3UPYIOT 3HAHU O BSaI/.IMHOM OHpoc CTp.25
E IpeACTaBIEHHS O GUrypax Ha PacCIIOJIOKEHUHN TO‘IveK 51 HpﬂMLIx: Ne 4.6.7
X IJIOCKOCTH: TOUKa, TIpAMas, (bopmymupyroT CBOHCTEO MPAMOH; o
BBITIOJIHAROT IT
R 0Tpe30K, JIoMaHHas. B3aumuoe OTIHAIOT MOCTPOCHHA € MOMOIIBIO
] ACTIONIOKEHNE TBVX TIDSMELX JIMHCHKH, I/ICHOJ'H)SyIOT CHUMBOJIBHBIC
g p ABYX TP : 0003HaYEHHUS.
5 2/2. JIy4 u yrom. JIyu, Hayasmo ny4a. Yron. Buger | @opMynupyloT onpeieneHus qy4a 1 yria; ®ponTaneueii | 13-4, B 4-6
Q yFJ'IOB. O603Ha‘ICHI/Ie. OIMPCACIIAIOT BUAbI YIJIOB, BHCIIHIOIO 1 OHPOC NQ 9’ 12’ 1 3
; BHYTPEHHEIO 00J1aCTh yIJIa; BBITOIHIIOT
Q_' HOCTpOCHI/Iﬂ, I/ICHOJ'II)SyIOT CHUMBOJIBHBIC
g 0003HAYCHHS NIPU PEIICHUH 3a/1a4.
> 3/3. CpaBHeHHE PaBeHCTBO B T€OMETPHU OOBACHAIOT, Kakue (Uryphl HA3BIBAIOTCS O®ponraneubiii | [1.5,6 B 7-11
8 OTPE3KOB H YIJIOB. OUCCEKTpHCA YIvIa, CPABHEHUE paBHBIMM, KaK CPAaBHUBAIOTCS U U3MEPSIOTCS ompoc, Nel8,23 PT
: OTpe3KOB u yFJIOB OTPE3KH U YIJIbl; AAOT OIIPCACICHUA I/IHIII/IBI/IIIyaJII)Haﬂ N01'4 12_14
— CepearHBbI OTPE3KA U YIJIA; BBIITOIHAIOT -
é MOCTPOCHH A, UCTTOJIB3YOT CUMBOJIBHBIC pa6OTa
é 0003HAYCHHS NIPU PEIICHUH 3a/1a4.
< 4/4. N3smepenue Paccrosuus. Msmepenne @opMyIUPYIOT MOHITHE UINHBI OTPE3Ka U ®ponrtaneubii | [17,8 B 12-
E; 0Tp€3KOB. TeOMETPUYECKUX BEITUYNH, CBOUCTBA JJIMHBI OTPE3KOB; ITPOU3BOIAT OHPOC. 13’ NQ 31 a,
n €MHHUIB] M3MEPEHHUS JTHHEL U3MEPEHMUS, IPUMEHSIOT IIPU PELICHUH 3a/1a4 VIHAMBH Iy bHAS 3337
. Y pa3M4HbIe €AUHUIBI U3MEPEHUS JUIMHBI. !
- JlnmuHa oTpesKa, TOMaHHOM. pa6ota
g 5/5. 3mepeHue yrios. VYroa. I'pagycHas Mepa yria. OOBACHAIOT, YTO TaKOE TPAIYC M IpagycHas OpoHTaTBHBIN 119,10 B14-
g IIpsimoli yros, oCTpble U TyIIBIE Mepa yriia, Kakod yroJl Ha3bIBaeTCs MpPSIMbIM, onpoc 16 Ned2,46
— yrisl. Buccextpuca yria. TYIIBIM, OCTPBIM, Pa3BEPHYTHIM; IIPOU3BOJAT 48
U3MEPEHU YIII0B C IIOMOIIBI0 TPAHCIIOPTHUPA;
HCIOJIB3YIOT CUMBOJIBHBIC 0603HaquI/Iﬂ pu
PCIICHNM 3aJ1a4.
6/6. Tlepnienaukynsipusie | Ilepecexarommecs npsmeie. OOBACHSIOT, KAKUE TIPSMBIE HA3BIBAKOTCS Tect IL.11,B 17-
HpﬂMBIe HepHeH,IlI/IKyJ'ISIpHLIe IIpsIMEIE, NEPHCHAUKYIIIPHBIMU, KAKUEC YTJIbI 18’ NQ 583, 62

CBOMCTBO MEPIEHNKYIIAPHBIX
npsiMbIX. CMEXHBIE U
BEPTUKAJIBHBIE YTJIbI, UX
CBOICTBA U TIOCTPOECHHUE.

Ha3bIBAIOTCS] CMEKHBIMH M BEPTUKAJILHBIMH;
(OpMYIHPYIOT CBOWCTBA CMEXHBIX U
BEPTUKAJIbHBIX YTJI0B; (GopMymmpyroT
CBOMCTBO JBYX NPSIMBIX, IEPIECHANKYIISIPHBIX
K TPeTbeil; n300paxaloT U pacro3HAIOT
npocreiye GUrypsl Ha YepTexax; peraroT




3aJ]a4M, CBS3aHHbIC C ITUMH MPOCTEHITNMHU
(durypamm.

TPEYTOJIbHUKOB, UCIIOJIb3Ys CBOMCTBA
U3MEPEHUs JUIMH U IPaJyCHON Mephl yrJa.

gepTexam

7/7. lepnenaukynspHbie | IIpumenenue coiicTs [IpuMeHsIIoT CBOMCTBA BEPTHKAIBHBIX, pemwenne 3amad mo | [1.12,13, B
psIMbIC. BEPTUKAJIBHBIX, CMEXXHBIX YIJIOB, | CMEXHBIX YIJIOB, IICPICHINKYIAPHBIX TOTOBBIM YepTekaM | 19-21 No 61
MEPIECHINKYIAPHBIX MPSIMBIX Mpy | [PAMBIX DY PEIICHUH 3a/a4. (a), 67
b
peuIeHny 3aaa4
8/8. PemmeHue 3a1ay. Penrenne 3anay. [Tonroroska K HIpHMEHSAIOT MOJTYYCHHBIC 3HAHUSA MPH Tect Ne 74,81,
KOHTpOJ'[I)HOI‘/'I pa60Te. peuIeHnn pasaInIHOro Buaa 3agaq. 82(3)
Pacnio3narot reomerpuueckue GUryphl U UX
OoTHomieHus. Pemiarot 3a]a4i Ha BBIYUCJICHUC
JUIMH OTPE3KOB U I'palyCHBIX MEP YIJIOB €
HCO6XOZ[I/IMI)IMI/I TCOPECTUUCCKUMU
000CHOBaHUSIMH.
Coszoarom 0617613 UEeI0CMHO20 MUPOBO33PEHUA
npu peweHuu mamemamud4eckKkux 3a0aq, 6
Komopblx codepafcambc;l d)aKmbl U3 HCU3HU
yenosexka u 06“460”1661, pesyibmamax
desamenbHOCHU U OMHOUWEHUAX T100ell
9/9, Konpo IbHAS KoHTpoib ypoBHS yCBOCHHS JleMOHCTpHUPYIOT MaTeEMaTUUECKUE 3HAHUS U 3amauus HET
paboma Nel Marepuaa. YMEHHs NIPU PELICHUH NIPUMEPOB U 3a4a4
«Hauanovnwvie
2eomempuueckue
C6eOCHUA).
= 20 | I/10. Ananus TpeyroiabHUK, BUIIBI OOGBACHAIOT, Kakas QUrypa Ha3bIBAETCS ®ponrtaneubii | 1114, B 1-2
= KOHTPOJIBLHON pabOTHI. TPEYroJbHHKOB: IPAMOYTOJIbHbIE, | TPCYTOIBPHUKOM, HTO TAKOS BEPIINHEL, orpoc ctp.48 Ne 87,
E TpeyroasHuK OCTPOYTOJIBHBIE H TYIOYTOIbHbIe | CTOPOHBI, YIJIbI M IEPUMETP TPEYTOIbHUKA. 90, 92
g TpeerHBHI/IKI/I. 9JICMCHTBI, Pacno3narot n I/I306pa>KaIOT Ha ‘li}pTe)KaX
—_ TPCYTOJIbHUKH. HCHOJ’IBSYIOT CBOHUCTBa
= MEPUMETP TPEYTOJIbHUKA.
Y HW3MEPEHUS JUIMH OTPE3KOB IPH PELICHUHN
ﬁ" 3a7a4 Ha HaXO0XKXJACHHUC NIEpUMEeTpa
o TPEYTOJIbHUKA.
o 2/11. TlepBsIii mpu3HAK PaBeHCTBO TPEYTrOJbHUKOB. OOBACHSAIOT, KaKHe TPEYTONHIKH O®ponrtaneubii | 1 14-15B 3
=2
g paBeHCTBa SHeMeHTBI JIOTUKU. TeopeMBI u Ha3bIBArOTCS PaBHBIMHU. I/I306pa>1<a}0T u OHpOC N(_) 94,95, 96
O TPeyTONBHUKOB JI0Ka3aTenbeTBO. HeoOxomumple 1 | PACTIO3HAIOT Ha YEPTEKAX TPEYTOJLHUKA U UX
ocTaTouHble yenosus. [onsTue a1eMeHThl. OOBICHSIOT YTO TaKOE TeopeMa
o Jl0Ka3aTesnbeTBo. DopMynupyroT U
o paBeHctBe duryp. [lepBorit N
JOKa3bIBalOT NIEPBBIN MPHU3HAK PABECHCTBA
MPU3HAK PABEHCTBA
TPEYroJIbHUKOB.
TPEYTOJBbHUKOB.
3/12. TlepBblii MpuU3HAK [epBbIii MpU3HAK paBEHCTBA Hcnonb3yroT cBOWCTBA M MIPU3HAKK QUTyp, a ®ponraneueii | I1. 14-15
paBeHCTBa TPEYrOJILHHUKOB. TaK)K€ UX OTHOLICHHUS IIPY PELICHUH 33]a4 Ha ompoc, pemenne | PT Ne54,55
J0Ka3aTeJILCTBO. BruI4ucnsioT sjieMeHThI
TPEYTOJILHUKOB 3a7a4 110 TOTOBBIM




4/13.BbicoTa, Menuana, | [loHATHE mepreHIuKysipa K OOBACHSIOT, KAKO OTPE30K Ha3bIBACTCS ®pontaneubii | 1116, B 5, 6,
GuccekTpuca HPSMOIA, TEOPEMBI O TIEPTICHANKYIAPOM, MPOBEACHHBIM H3 TaHHOU orpoc Ne 100, 105
TPeYrONBHIKA IIePIICHANKYISSPHOCTH HPSIMBIX. TOYKH K TaHHOH npsiMor. DopMyIHpyoT 1
JIOKA3BIBAIOT TEOPEMY O TIEPICHINKYIIIpE K
npsiMoii. Pacmio3HaroT u u300paxaroT Ha
YCPTCIKAX U PUCYHKAX MECPICHAUKYJIAP U
HAKJIOHHYIO K HpﬂMOﬁ.
5/14. MenuaHsl, Beicora, Mmequana, Ouccektprca | OOBACHSIOT, KAKME OTPE3KU Ha3bIBAIOTCS B3aumokontposs | [1.17 B7-9
OMCCEKTPHUCHI ¥ BBLICOTHI | TpeyrombHuka. Iloctpoenwue. MeMatoH, bucceKTpuCoi 1 BhICOTON . Ne101,102,10
TPeYrONBHIKA TpeyronbHuKa. GOpMyIHPYIOT X CBOHCTBA. 3 104a
Pacrio3HaroT 1 n300paXkaroT Ha YepTeKax u ’
pPHUCYHKaX MeINaHbl, OMCCEKTPHCH U BBICOTHI
TpeyroanHKa. HDOﬂBﬂﬂlom yeaxcumejabHoe
OMHOWEHUE K MHEHUIO OpY2UX Ai00ell
6/15. Menuansl, PaBHOOeipeHHBIE U OOBSICHSIOT, KaKOH TPEYTONbHHK HA3bIBACTCS ®ponrtaneubii | [1.18 B 10, 11
GUCCEKTPUCHL U BBICOTH | PABHOCTOPOHHHE TPEYTONbHUKHM, | PABHOOCAPEHHBIM 1 KaKOH PaBHOCTOPOHHUM. ompoc, pemieare | Nel08,
TPeYrONBHIKA CBOJCTBA U MIPH3HAKH qDO[iMy.TIPIp}GOT 1 TOKa3bIBAIOT TEOPEMBI O samaw 1o rotossivM | 109,110,116
paBHO6ereHHOF0 ”[peyFOJ'ILHI/IKa. CBOUCTBaAx paBHO6CZ[peHHOF(1 TPCYTOJIbHUKA. qepTe)KaM
[TpuMEHSIOT N3y4YeHHbIE CBOWCTBA GUTYp U
OTHOIIICHUA Me)KI[y HUMHA HpI/I peIHeHI/II/I 3a1a4
Ha 10Ka3aTCJIbCTBO U BBIYUCIICHUC JJINH,
JMHEHHBIX JIEMEHTOB (QHUTYP.
7/16. MenuaHsl, PaBHOOenpeHHbBIE 1 DopMyITUPYIOT U JOKA3BIBAIOT TEOPEMBI O Marematnueckuii | I1.16 — 18
OUCCEKTPUCHI U BBICOTH | PABHOCTOPOHHUE TPEYrOJNbHUKHM; | CBOMCTBAX PABHOOEAPEHHOIO TPEYrOIbHUKA. JIUKTaHT B12,13
TPeyToNbHIKA CBOWCTBA M IIPH3HAKH [IpuMeHSIOT H3y4eHHBIE CBOHCTBA HUTYD U Nell5, 116,
paBHOGGI[peHHOFO TpeerJH)HI/IKa. OTHOIICHUS MEXKAY HUMU MPU PEHICHUHN 3a4a4 1206
PeH.IeHHe 3a71a4. Ha ,I[O\f(a?)aTeHBCTBO W BBIYMCJICHUEC IOJINH,
JMHEHHBIX AIIEMEHTOB QUTYP.
8/17. Pemienue 3am1au Pewenue 3aaq. AHJIM3UPYIOT X OCMBICITHBAIOT TEKCT 3a1a4H, @ponTanbHbiii | M.16-18, Ne
MOZ[eJ'II/Ipy]OT YCJI0OBUEC C TOMOIIBIO CXEM, OHpOC, peH.IeHHe 157, 158
YCPTCIKCH, PCAIbHBIX TPEAMETOB.
Hcnonb3yroT U3y4eHHbIE CBOMCTBA 33/ 10 TOTOBLIM
reOMETPUUECKUX (DUTYpP W OTHOLICHUS MEXIY qeprekam
9/18. Peruenne 3anay Pemenue 3anayq HUMM NPU PEIICHUU 33/1a4 HA BBIYMCIIEHUE U Tect 1.16-18,
JI0Ka3aTeIbCTBO Nel59, 160
10/19. Bropoii u Tpetuii | Bropoii npusnak paBencTsa D@opMyITUPYIOT U JOKA3bIBAIOT BTOPOH OponTtanehbni | 1119,
NPU3HAKH PaBEHCTBA TPEYroJbHHKOB. TIpHU3HAK PABCHCTBA TPCYTONEHUKOB. OIpoc Nel22,124,
AHaIM3UPYIOT TEKCT 3a7a9d Ha
TpeerHBHHKOB. J0Ka3aTEJIbCTBO, BEICTPAUBAIOT X0 €€
peHICHUS.
11/20. Bropoii u Tpetuii | Bropoii npusHak paBeHcTBa Pewaror 3a1aun, CBA3aHHBIE C IPU3HAKAMH UnpuBuayaneHas | 1119,
NPU3HAKH PaBEHCTBA TPEYTOJILHUKOB PABEHCTRA TPEYTONLHIKOB H CROKCTBAMMU pabora Nel128,131

TPEYTrOJbHUKOB

paBHOOEIPEHHOTO TPEYTrOJILHUKA.
AHaIM3MPYIOT TEKCT 3a/1a4y Ha
JI0Ka3aTeNbCTBO, BEICTPAUBAIOT X0 €€




pereHusI.

12/21. Bropoii u Tpetnii | Tperuii mpusHak paBeHCTBa DopMyIHPYIOT U AOKA3BIBAIOT TPETUH OpoHTaTBHBIN 1120,
NPU3HAKH PaBEHCTBA TPEYTOJILHUKOB. TIpH3HAK paBCHCTEA TPCYTOJIbHUKOB. OIpoc Nel34,136
AHaNM3UPYIOT TEKCT 3a/1auk Ha
TPEYTrOJIbHUKOB
JI0Ka3aTeNbCTBO, BRICTPAUBAIOT X0 €€
penreHus.
13/22. Bropoii u tTpetuii | IIpusnaku paBeHcTBa Vicions3yioT cBofictea i npussaku ¢uryp, a | MuameumyansHas | 1120 Nel37
HpI/ISHaKI/I paBeHCTBa TpeerHBHI/IKOB. TAK)K€ X OTHOIICHU IPU PEIICHUH 3a/1a9 Ha pa60Ta, pelenue
TPEyTONBHHKOR JIOKa3aTeNbCTBO. AHATM3UPYIOT TEKCT 33/[a9H 37184 10 FOTOBBIM
Ha JI0Ka3aTeNbCTBO, BEICTPAUBAKOT XOII €€
— yepTexam
14/23. 3agauu Ha Onpefennenne, reOMETPHYCCKOE OOBACHSIIOT YTO TaKoOe OTpe/ICIICHNE. Tect 1121, 22
MIOCTPOCHHE. MecTo Touek. OmnpeneneHue. DopMyTHPYIOT ONPEJICNICHHE OKPYIKHOCTH. Nel145,149,14
OKpyKHOCTB 1 KpyT. LleHTp, OOBACHSIOT YTO TAKOE LICHTP, PaANyC, XOpaa 6
PATIYC, IAMETp, AyTa, XOP/a. M TMaMeTp OKpyx)HoCTH. M306paxaror Ha
4epTEkKaX U PUCYHKAX OKPYIKHOCTD H €€
aneMeHThI. [IpuMeHsI0T 3HaHuS P pelICHUN
3a/]1a4 Ha J0KA3aTENBCTRO.
15/24. 3agaun Ha ITocTpoenus ¢ NOMOIIBIO OO6BACHSIOT, KaK OTIOXUTh Ha faHHOM Jiyde | CamocrosrensHas | I123 3amaun
HOCTpOGHI/Ie. LUPKYISI U muHenkn. OCHOBHEBIE OT €ro Havajla OTPE30K, paBHBIﬁ JAaHHOMY, pa60Ta Ha
3aJlayM Ha TIOCTPOCHHE: felieHue | UOCTPOCHHE yIJia, PABHOTO NaHHOMY, IOCTPOCHHE
OTpE3Ka MOTIONAM; YIJIa, PABHOTO OMCCEKTPUCHI IAHHOTO YTIIa. BBIMONHAIOT OB 1
TAHHOMY; IOCTPOCHHG MOCTPOEHHUE, MCTIONB3YsT AITOPUTM T
TMOCTPOCHHUS OTPE3Ka paBHOI'O TAHHOMY, 6I/ICCGKTpI/IC
OHMCCEKTPUCHI yTiia
AJITOPUTMBI TIOCTPOEHHMS YIJIa, PABHOTO
JTaHHOMY, GUCCEKTPHCHI IJAHHOTO yTiia
16/25. 3amaun Ha [TocTpoeHue mepneHANKYIIApa K OOBACHAIOT OCTPOEHHE NEPIEHAMKYIPHbIX | MHauBuayanbHas | 1123
IOCTPOCHHE. paMoi HPSMBIX, CEPEIUHBI JAHHOTO OTpe3Ka. pabota Nel54,184,18
Brimonssaior TMMOCTPOCHMS, UCTIOJIB3YS 5
AJITOPUTMBI TIOCTPOCHUSA MCPHECHIAUKYIIAPHBIX
MPpAMBIX, CEPEANHBI JAHHOT'O OTPE3KA.
17/26. Pemenne 3amau. [Ipu3Haku paBeHCTBa AHanM3UPYIOT ¥ OCMBICIMBAIOT TEKCT 3a/1a4H, OponTtanehbii | Nel156,161
TpEYroJibHUKOB. Penienue 3anay. MOACINPYIOT yCIOBHE C HIOMOIIBIO CXEM, OTIpOC
uepTexell, peallbHbIX PEIMETOB.
18/27. Pemenue 3amay. Pemenue 3a1a4 Ha NIpUMEHEHUE I/Icpnom,sy}fr I/I3yquHI§e cBoficTRa NunuBunyanbHas | Nel64,168
TIpU3HAKOB PABCHCTBA FEOMETPHYECKUX (PUTYP M OTHOIIEHUS MEKLY pabora, pemenne
TPCYTOJIbHUKOB. HUMMU NIPH PELIEHNH 33124 Ha BBIYMCIIEHUE U 3aja4 10 TOTOBbIM
JOKa3aTENBCTBO yepTexam
19/28. Pemenue 3amau, Pemenne 3a1a4, IoaAroToBKa K O®ponTtaneubii | Nel58, 170
noaroroska K KP. KP. onpoc

20/29. Konmponvnasn
paboma Ne2
«Tpeyzonvnuxuy.

KonTposnb ypoBHs ycBOeHUs
MaTepuana, MOoJIy4eHHbIX
HaBBIKOB U YMEHUI.

Z[eMOHCTpI/IpyIOT MAaT€MaTU4YCCKUC 3HaHUA U
YMEHUS IPU PCIICHUU IPUMEPOB U 3a1a4

3agaHus HET




IMapajuieabHbIe PsIMBbIE.
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1/30. Ananus [MapaienbHbIe | ®OpMyIIMPYIOT ONPEIEIEHHE MAPAILIETbHBIX ®ponTanbHei | 124,25
KOHTPOJIBHOH paOOTHI. TIEPECEKAIOIIHECS MPAMBIE, npAMBIX. OBBACHAIOT TO TaKoe cexymas. C orpoc Ne186, 188
HpI/I3HaKI/I oTpe3ku u ayun. Cekyias, MOMOIIBIO PUCYHKA, HA3bIBAIOT I1APHI YTJIOB,
00pa30BaHHBIX IPH IEPECEUCHUHN IBYX
HAKPECT JISKAIINE E
HapaJUICJIbHOCTH ABYX P ’ OpsIMBIX CEKyIel. Pacriosnaror u
OTHOCTOPOHHHE H
HpHMBIX 1/1306pa>1<a}0T Ha YepTCIKaxX U pUCYHKAX
COOTBETCTBEHHBIE YTIIBI.
napaijieJIbHbIC NPAMBIC, CEKYIIYIO,
0003HaYaI0T Naphl YII0B, 00pa30BaHHbIX MPH
NIEPECEUEHUU IBYX NPSIMBIX CEKYILEH
2/31 Ilpuznaku [Tpu3naky napanieabHOCTH ABYyX | POPMYIHPYIOT H J0Ka3bIBAIOT TEOPEMEI, OpoHTaTBHBIN I126
napajieibHOCTH JIBYX TPSIMBIX (TEOPEMBI O BRIpKAIOIIHC HPUSHAKH HapajlICIbHOCTH OIpocC Nel191,213
MPSIMBIX I1apaUIeIBHOCTH MPSIMBIX) JIBYX NpsMbIX. VICIIOJIB3YIOT CBOMCTBA U
MIpU3HAKH QUTYP, a TAKXKE UX OTHOUICHUS IIPH
PEHICHUH 3a4a4 Ha JOKa3aTCIbCTBO.
3/32 IlpusHaku [Tpu3Haky mapaaneabHOCTH ABYyX | Pemaror 3ajavm Ha 10Ka3aTeIbCTBO B3aumokontpois, | [125.3anaun
napauIe bHOCTH JIBYX HPSMBIX CBSA3aHHBIE C MPU3HAKAMHU NapaJIeIbHOCTH pelieHne 3314 110 | [0 TOTOBBIM
HpﬂMI)IX ,I[Byi( IpAMBIX. HCHOJ’ILBY}OT HU3YYCHHBIC TOTOBBIM qepTe)KaM qepTe)KaM
CBOWCTBa TEOMETPUICCKUX QUTYD U
OTHOIICHUA MEKIY HUMU ITPU PCHICHUUA 3aa4
Ha BBIYMCJICHHUEC U JOKa3aTCJIILCTBO.
4/33 IlpuzHaku [Mpu3Haky mapaiebHOCTH ABYX | PacckasbiBaloT o IpakTHUECKHX CTOcodax Tect PT Ne 84-94
TapaJIeIbHOCTH JIBYX NPAMBIX. MIOCTPOEHUS NapaJUICIbHBIX MPIMBIX.
IDSIMBIX BBINONHAIOT NOCTPOCHUS, UCIIOIB3YS
p AJITOPUTMBI IOCTPOCHUS MapalJICIIbHBIX
MPAMBIX.
5/34 Akcuoma AKCHOMBI U TeOpEeMBI, CIIeJICTBHA. | OOBACHSIOT, 4TO TAKOE AKCHOMbI T€OMETPHH, O®ponrtaneubiii | [127,28 Ne199
napajlICJIbHBIX IIPSIMBIX I[OKaSaTeIIBCTBO. Axcuoma NPUBOIAT MPUMEPBI AKCHOM. DPOPMYTHPYIOT omnpoc
HapaHHeHBHBIX HpHMBIX u AKCHOMY NapaUICJIbHBIX NPSAMBIX W BBIBOJAAT
cnescTBus U3 Heé. «Havanay CICACTRIA U3 HEC.
Oskiuaa. Ucropust naroro
MOCTYJIaTa.
6/35. Akcuoma Teopema, oOpaTHas JaHHOM. DopMyITUPYIOT U JOKA3bIBAIOT TEOPEMBI O NunuBunyansHas | 1128 Ne203a,
HapaJLIENbHBIX TPSIMBIX CBolicTBa napajvienbHbIX CBOMCTBaX MapauIeIbHBIX MPSMBIX, 00paTHBIE pa60Ta 204,
pAMBIX. J{0Ka3aTeNnbCTBO OT TeopeMaM O MPU3HAKAX MapajyIeTbHOCTH ABYX
npotusHoro. [pumep u psiMbIX. OOBSICHAIOT, YTO TAKOE YCIOBUE H
3aKJIFIOYCHUE TCOPEMBI, KaKad TCOpEMa
KOHTPIIPUMED. .
Ha3bIBaCTCs O6paTHOI/I 10 OTHOLICHHUIO K
JTAHHOU TeopeMme.
7/36. Akcuoma CBoIiCTBa MapaIeIbHbIX IPAMBIX | OOBACHSIOT, B YeM 3aKIII0YaeTCs METON UnmuBnayanbHas | 1128 Ne207,
HapayieNbHBIX MPSMBIX. AOKa3aTC/IbCTBA OT NPOTHBHOTO, paOorta, pemenne | 209

(hOpMYITHPYIOT U TOKA3BIBAIOT TEOPEMBI 00
yIJax ¢ COOTBETCTBEHHO MapaUICIbHBIMUA U
MEPICHANKYIIPHBIMHA CTOPOHAMH.
Ouyenusarom coOCmeeHHble U Yyicue

3a/1a4 110 TOTOBBIM
gepTexam




nocmynku, OCHO8bl64ACb HA
061/{46‘{@/1066‘{607(146 HOPMbl, HpAa6CMBEHHbIE U
amu4yecKue yeHHocmu 4enosevecmeda

8/37. Akcuoma CoiicTBa mapaieabHbIX Pemarot 3a1a4u Ha BHIYUCIICHHE, ®ponTanbubii | [128 Ne214,
HapaJIJIeJIBHLIX HpﬂMBIX HpHMLIX, pemeHHe 3a7ad4. A0Ka3aTe€JIbCTBO U MMOCTPOCHUE, CBA3AHHBIC C OHPOC 215
o napaJjiCcJIbHbIMU NPAMBIMH. MCHOJ’IB?,yIOT <
9/38. Akcruoma CaolicTBa napanieabHbIX J3yHCHHBIE CBOTCTBA FEOMETPHYSCKIX (UIYD Marematnueckuii | 3agauu 1mo
napajIeIbHbIX IPSIMbBIX NpsAMBIX, PCHICHUE 3a1a4 ¥ OTHOLICHHS] MEKILY HUMH IIPH PEIICHHH JUKTaHT TOTOBBIM
3a1a4 Ha BBIYHUCJICHUEC U A0KAa3aTCJIbCTBO. qepTe)I(aM
10/39. Pemenue 3amaq Teopemsl 0 IEPIEHAMKYIAPHOCTH | AHATH3UPYIOT H OCMBICTHBAIOT TEKCT 3a1a4H, | CaMOCTOsTeNIbHAS | IHIUBHIyaIh
MPSAMBIX. Peimmenue 3a7a4 Ha UX MO,HGJ'II/I}’)B’IOT YCJI0BUEC C TOMOIIBIO CXEM, pa6OTa HBIE 3aJaHUS
HpHMeHeHHe. YCPTCIKEH, PCAJIbHBIX Hpe,HMe;[OB.
11/40. Pemenue 3amaq Pewenue 3a1a4 Ha MPU3HAKU U Hlenosb3yioT M3yteHHbIe CBOHCTRA OpoHTaTBHBIN NunuBuayans

CB-Ba MMapaJUICIIbHBIX MPSAMBIX.

TEOMETPUYECKHUX (PUTYp W OTHOLICHUS MEXIY
HUMH TIPH PEIICHNUH 3a/1a9 Ha BBIYHCICHHUE U
JI0Ka3aTeIbCTBO

OIIPOC, pelIeHHe
3aJ1a4 0 I'OTOBBIM

HBIC 3a1aHus.

yIJlaMd TPEYTOJIbHUKA

HEPAaBCHCTBO TPCYT'OJIbHUKA.

TpeyroJIbHUKa (TIpsMoe 1 00paTHOE
yTBepkaeHNE). VICTIONB3yIOT H3ydIeHHBIE
CBOWCTBA reOMETPUYECKUX QUTYp

3a/1a4 110 TOTOBBIM
gepTexam

JepTexam
12/41. Konmponvnaa KoHTpoib ypOBHS YCBOCHUS JleMOHCTpHUPYIOT MaTeEMaTUUECKUE 3HAHUS U bes 3ananusg
paﬁoma Ms MaTepI/IaJ'IOB, HOqueHHLIX YMCEHUS IPH PCIICHUU IIPUMCPOB U 3a1ad.
«Ilapannensnoie 3HAHUH 1 yMEHHH.
npamoley.
= 18 1/42. Cymma yriioB Teopema o cymme yrioB DopMyIHPYIOT U AOKA3BIBAIOT TCOPEMY O ®pontaneubii | 130,31
= § TPEyroJbHUKA. TpEeyroJibHUKA. JJ0Ka3aTenbcTBO. CYMME YIJIOB TPCYTOJIbHUKA 1 €C CICACTBHE O OTpoc Ne2230r,
s = BHEILHEM YIJIe TpeyrojibHuKa. Mcnonb3yoT 2272.228a
g ) M3YyYeHHBIE CBOMCTBAa TEOMETPHUYECKUX (PUTYP K
(=] g 1 OTHOIICHUS MEXKAY HUMHU IPHU PCHICHUN
g" ; 3a1a4 Ha BBIYHUCJICHUE U A0Ka3aTCJIbCTBO.
5 & 2/43. Cymma yriioB BHeninue yrisl TpeyroyibHuKa, IIpoBoaAT KIacCHBHKAIMIO TPEYTOIBHIKOB NunuBunyansHas | 1130,31
7 . Mcnonb3ytoT nu3y4eHHble CBOWCTBA
> TPEYroJIbHUKA CBOMCTBO BHEIIHETO yriia 1o yriam abora No234,235
; = peyr TPeyroIbHUKA. reOMETPUUECKHX (DUTYpP W OTHOLICHUS MEXIY p ’
B E HUMHU HpI/I peHIeHI/II/I 3a1a4 Ha BBIYUCIICHHUEC U
E g J0Ka3aTeJIbCTBO.
= ; 3/44. Cymma yriioB Pemenue 3anau AHaNM3MPYIOT M OCMBICIIMBAIOT TEKCT 3a/aul, | Marematuueckuii | 1130,31
E TPEeyroIbHHKA. MOJIEJIUPYIOT YCIOBUE C IIOMOUIBIO CXEM, JIMKTAHT Bamaun IM
YepTeKeH, peaTbHbIX IPEIMETOB.
qé 4/45. Pemenne 3ajiad Pemenue sazad. I/Icpnonwy}(fT H3yquHLf)e lclBoﬁCTBa Tecr Her
=] TC€OMETPHUUYCCKUX (1)1/11" U OTHOLICHUS MEXK/
= P yp y
o HUMU [IpU PCIICHUU 3a/1a1 Ha BbIYHCIICHUC U
g J0Ka3aTeJIbCTBO.
@) 5/46. CooTHOILIEHUI 3aBHCHMOCTh MEX/y BeIMUnHAMU | POPMYIHPYIOT M JIOKa3bIBAIOT TEOPEMY O ®poHTaTBHBII 1132,33
MEXy CTOPOHAMH U CTOPOH M YIJIOB TPEYTOJIbHHKA, COOTHOIICHHUIX MMy CTOPOHAMHU 1 yTJIaMH ompoc, peuierne | Ne238, 244




OTHOIOCHUA MEXKIY HUMU ITPU PEHICHUMN 3a1a4
Ha BBIYMCJICHUC U TOKAa3aTCIbCTBO

6/47. CooTHOLLIEHUSI
MEKIy CTOPOHAMH U
yIJIaMy TPEYrojbHUKa

TeopeMa 0 COOTHOLIEHUSIX MEKIY
CTOPOHAMHU U yTiIaMH
TpEyroJbHHUKA, HEPABEHCTBO
TPEYroJIbHUKA.

DopMynmHpPYIOT ¥ JOKA3bIBAIOT CIEACTBHA U3
TEOPEMBI O COOTHOLIEHHUSX MEX/Iy CTOPOHAMH
1 yTIaMu TpeyronbHuKa. GopMynupyroT u
JIOKa3bIBAIOT TEOPEMY O HEPaBEHCTBE
TpEyroJbHUKA.

OpoHTaTBHBIN
orpoc

132,33
Ne245, 25008

7/48. CooTHOLIEHUSI
MEX]ly CTOPOHAMH H
yrjamMH TPeyrojbHUKa

Pemrenue 3agauy..

AHaIM3UPYIOT U OCMBICIIMBAIOT TEKCT 3a/1a4H,
MOJETUPYIOT YCIOBHE C MOMOUIBIO CXEM,
yepTexel, peallbHbIX MPEIMETOB.
Hcnonb3yroT u3ydeHHbIE CBOMCTBA
TCOMETPUUCCKUX (DUTYP M OTHOILICHHS MEKIY
HUMH TIPH PEIICHAN 33/1a4 Ha BRIYHUCICHUE U
JIOKA3aTeNbCTBO.

Tect

Ne250068,251,
252

8/49. IIpsimoyronbHBIE
TPEYTrOJIbHUKH

CBolicTBa MPSMOYTOJIBHBIX
TPEYTOJIbHHUKOB.

DopMymHpPYIOT U JOKA3BIBAIOT TEOPEMY O
CyYMMe JBYX OCTPBIX YIJIOB MPSIMOYTOJIEHOTO
TPEyroJIbHUKA. ICIIONB3yIOT N3yUYeHHbIC
CBOMCTBA F€OMETPUIECKUX PUTYD H
OTHOIICHMS MEXly HUIMH IIPU PEIICHNUH 3a7ad
Ha BBIUHCIICEHUE U J0Ka3aTeIbCTBO

OpoHTaTBHBIN
oTpoc

[134 Ne256

9/50. IIpsimoyTonbHbBIE
TPEYroJbHUKU

CBoiicTBa NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

DopMyIUPYIOT U 10Ka3bIBAIOT CBOMCTBO
KaTeTa IPsSMOYTOJbHOIO TPEYTOJIbHUKA,

nexantero npotus yraa B 30° (nmpsamoe u
obpaTHOE yTBepkIeHue). Mcnonb3ytoT
U3y4YCHHbIE CBOICTBA T€OMETPUIECKHUX (pUTyp
1 OTHOIICHUA MCKIAY HUMU MTPU PCHICHUN
3aJ1a4 Ha BBIYKMCIICHUE U JOKA3aTeIbCTRO.

NunuBunyansHas

pabota, pemenue

3aJa4 110 TOTOBBIM
yepTeKam

I134 Ne258

10/51. IlpsmoyrosnbHbIe
TPEYroJbHUKU

[Ipusnaku paBeHCTBa
MPSMOYTOJIHBIX TPEYTOJIbHUKOB.

@DopMynupyIOT ¥ JOKA3bIBAIOT MPU3HAK
PaBEHCTBA NPSIMOYTOJILHBIX TPEYTOJIbHUKOB
T10 TUTIIOTEHY3€ U OCTPOMY YTIIy.
AHaIM3MPYIOT TEKCT 3a/1a4y Ha
JIOKa3aTeNbCTBO, BEICTPAUBAIOT XOJI €€
peIICHUSL.

OpoHTaTBHBIN
OIpoc

T135 nok-Bo

11/52. IlpsmoyrosbHbIe
TPEYrOJIbHUKH

[IpusHaku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

@DopMynmupyIOT ¥ JOKA3bIBAIOT MPU3HAK
paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIHHUKOB
10 THIIOTEHY3€ U KaTeTy. AHAIU3UPYIOT TEKCT
3aJ1a4d Ha JOKa3aTeIbCTBO, BEICTPAUBAIOT X0
ee pemeHns

Tecr, peuenue
314 110 TOTOBBIM
4epTenam

135 Ne260,
264,266

12/53. IIpsiMoyroibHbIE
TPEYTrOJILHUKU

IIpu3Haku paBeHCTBa
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. .

DOopMyIUPYIOT U JOKA3BIBAIOT IPU3HAKH
paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIHHUKOB
10 KaTeTy U OCTPOMY YTIly, IO JBYM KaTeTaM.
AHanM3UpyIOT TEKCT 331a4X Ha
JI0Ka3aTeNbCTBO, BEICTPAUBAIOT X0 €€
peleHus.

CamocTrosTenpHas
pabora

T135. 3agaun
o JIM




13/54. ITocTpoenue
TPEYroJIbHUKA 110 TPEM
AIIEMEHTAaM.

[lepienauKynsIp ¥ HAKJIOHHAS K
npamoit. PaccTtosiHue OT TOUKH 70
MPSIMOHA, PACCTOSTHUE MEXKITY
MapayuIeTbHBIMA TIPSIMBIMIL.

OOBSCHSAIOT, KAKOW OTPE30K HA3BIBAETCS
HaKJIOHHOM, TPOBEJICHHON U3 JAHHOU TOYKHU K
JaHHOU npsiMoi J[0Ka3bIBaroOT, YTO
NEPIEHAUKYIISP, IPOBEAEHHBIN U3 TOUKHU K
MPsIMO¥, MEHBIIIE JTFO00I HAKIIOHHOM,
TIPOBEJEHHOMN U3 3TOU K€ TOUKHU K 3TOH
MIPSAMOM.

DopMyIUPYIOT ONPEACTICHUE PACCTOSIHUS OT
TOYKHU J0 NpsAMOM. Peraror 3agaun Ha
BBIYUCIIEHUE, 10KA3aTEIbCTBO U IOCTPOEHHUE,
CBSA3aHHBIE C PACCTOSHUEM OT TOUYKHU A0
NIpSIMOH

@pOoHTAIBHBIN
oIpoc

I137 Ne273,
274,277

14/55. Tloctpoenue
TPEYrOJIbHUKA 110 TPEM
AIIEMEHTAaM.

ITocTpoeHue TpeyrojapHUKa Mo
JIBYM CTOPOHAM U YTITy MEXIY
HUMHAU

OOBACHSIOT, KaK MTOCTPOUTD TPEYTOIHHUK I10
JIBYM CTOPOHAM H yTIIy MEXIy HUMH. Permator
33124 Ha BBIYUCIICHHE, 0Ka3aTEeIbCTBO U
MOCTPOCHHE, IPOBOJIAT IO XOJY PELICHHUS
JIOTIOJIHUTENBHBIE IIOCTPOCHHUSL.

Tect

I138. Ne280,
283,285

15/56. Iloctpoenue
TPEYroJbHUKA [0 TPEM
DIIEMEHTaM.

ITocTpoeHue TpeyroabHUKa Mo
CTOPOHE U ABYM IIPWIEKAIIUM K
HEW yriam

OOBSICHSAIOT, KaK MMOCTPOUTH TPEYTOJIHHUK I10
CTOpPOHE U JIBYM IIPUJICKALUM K HEH yIJlam.
Pewaror 3agaun Ha BBIYUCIICHUE,
JIOKa3aTeNbCTBO U IIOCTPOEHUE, IPOBOJAT 110
XOJly PEIICHUs JOIIOJIHUTEIbHBIE IOCTPOCHUSL.

B3anmokoHTpOIB

I138. Ne287,
288

16/57. IlocTpoenue
TPEYTrOJIbHUKA IO TPEM
JJIEMEHTaM.

ITocTpoeHue TpeyrojapHuKa 1o
TPEM CTOPOHAM.

OOBACHSIOT, KaK MOCTPOUTH TPEYTOJbHHK 110
TpeM CTOpoHaM. PermaroT 3amaun Ha
BBIYKCIIEHUE, I0KA3aTEIbCTBO U MMOCTPOCHHE,
MIPOBOJISAT 1O XOJ1y PEIICHHS HOTOJHUTEIbHbIC
noctpoenus. Cozoarom 0bpas yerocmuo2o
MUDOBO33DECHUS NPU DEULeHUU
MamemMamu4eckux 3a0a, 6 KOmopblx
cooepoicamobes Qakmol U3 HCUSHU YEeN06eKd U
obuecmea, pe3yibmamax 0esmeibHoCmu u
OMHOWEHUAX 100€Cl

CamocTosTenbHas
pabota

138 Ne290,
291

17/58. IlocTpoenue
TPEYTrOJIbHHUKA IO TPEM
DJIEMEHTAM.

Pemenue 3agau.

AHaMM3UPYIOT U OCMBICTIMBAIOT TEKCT 3aJIa4H,
MOJIEJIUPYIOT YCIIOBHE C IIOMOIIBIO CXEM,
4epTEKEH, pEAIbHBIX IIPEIMETOB.
Hcnonp3yroT U3ydeHHbIE CBOMCTBA
TEOMETPUUECKUX (DUTYP W OTHOILICHHS MEXIY
HUMH [IPY PELICHUU 33a/1a4 HA BBIYUCICHUE U
JI0Ka3aTeNbCTBO.

@pOoHTAIBHBII
OIIpOC, peneHue
3a7a4 110 TOTOBBIM
yepTexaMm

Ne307,314a,3
15

18/59. Konmponavnasn
paboma Ned
«Coomnowenusn mexicoy
CMOopoHamu u yenamu
mpey2onbHUKa»

KonTposnb ypoBHs ycBOEeHUs
MAaTepHUaoB, OJIy4YEHHbBIX
3HaHUI U yMEHUM.

Z[eMOHCTpI/IpyIOT MAaT€MaTU4YCCKUEC 3HAaHUA U
YMEHUS IPH PCIICHUU IIPUMEPOB U 3a1ad.

3agaHus HET




IToBTOpEHuUe

1/60. Ananus [ToHsITHS U ONIpeEICHHUS. OO600WHUTh ¥ CUCTEMATH3UPOBATh 3HAHUS 110 dpoHTaATBHBIN Ne 328,329
KOHTPOJIBHOI paGOTHL. Pemenue 3amau TeMe: «TpeyroabHUKN». Pacno3Haror Ha OIIPOC, pelIcHUe
YepTEKax FEOMETPHUECKIE PUTYPEL
IToBTOpEHue. 3a1a4 10 TOTOBBIM
BrigensroT KoHQUrypamnuo, HeoOX0IUMYIO
Tpeyronpaukm. TS TIOWCKA PeLICHHUs 3a/1a49H, HCTIONB3Ys Heprexkam
2/61. IloBTOpEHwUeE. [TonsTys ¥ onpeeaeHus. onpeJieNieHus], IPU3HAKU U CBOIMCTBa Tect Ne332,330
TpeyronbHUKH. Pemenue 3anau BBIIEIAEMbIX (DUIYD WM UX OTHOIIEHAN
3/62. TloBTOpeHye. ToHsTHA 1 ONpe/IeNIeHHs.. Henob3yior H3ydCHHbIE CBOHCTBA ®ponTanbhbiii | Ne 333, 335,
T Permene 3ana4 reOMETPUIECKHX (DUTYP M OTHOIICHHUS MEKILY 337
PEYTONbHUKH. HUAMH [IPH PELICHUH 33/1a4 Ha BBIYKCIICHHE 1 Onpoc
4/63. TloBTOpenue. HonsaTus 1 onpeaeneHus. IOKa3aTebCTBO Tect p/T NelO1-
TpeyronbHUKH. Pemenne 3azau 103
5/64 ITosTOpEHUE. [TonsaTHs M onpeieIeHus. OGO6KTE U CHCTEMATH3UPOBATH 3HAHUS 110 ®ponTanbHbii | p/T Nel08-
IMapasuienbHbIe IpsMble. | Peuenne sanau teme: «Ilapannensuble npsMbiey. OTpaxaoT onpoc, pemenne | 112
YCJIOBHE 3314 Ha YepTekax. BolemsioT
3aj1a4 1Mo TOTOBBIM
KOH(UTYpanuio, HeOOXOIUMYFO IS TTOMCKa
JepTexam
PCLICHHS 3a1a4H, HCTIONB3Ys ONPEICIICHHMS, _
6/65. IloBTOpeHwME. [MousTHs ¥ ONIpEIEIICHUS. TPU3HAKH U CBOHCTBA BBIAEAEMBIX (HTYD Maremaruueckuii | Ne347, 350
[Tapanienbuble npsmele. | Pemienne 3agay WM UX OTHOIICHUH. ICIoNb3yIoT H3ydeHHbIe JUKTAHT
7/66. Pemenue 3anauy. Pemenne 3amau CBOMCTBA r€OMETPUIECKUX QUIyp U ®pontaneubii | Ne 352, 356
OTHOIICHUA MCKIY HUMU ITPU PCHICHUUN 3a1a4 OHpOC
Ha BBIYUCIICHUC U NOKA3aTCJIbCTBO
8/67. Hmozoeasn KonTponb ypoBHs ycBOEHUS 3agaHus HET
MATEDHATOB. TTONVICHHBIX JleMOHCTPUPYIOT MaTEMaTU4YECKUE 3HAHUS U
KOHmMpOnbhan paboma p¥ » HOILY YMEHHS TP PEIIEHHUH 3149
3HAaHUM U YMEHHUH.
9/68. VIToroBbIii YpOK AHau3 JONyIIEHHBIX OMUMOOK M | AjleKBaTHO OLEHHBAKOT pe3y ibTaThl pabotsl ¢ | VIHIMBUIyanbHas | 3ajaHUS HET

pe3yIbTaTOB.

IMOMOIIBIO KPUTEPUCB OLCHKU

pabota




8 ki1acce

Monyab «Aaredopa»

Pazge | Koa- IlocenoBaTebHOCTH YPOKOB DJIeMeHThI COJIePKAHUSA Bo3MoskHBIE BUABI 1eSITEIbHOCTH Bun xoHTpOIS JomamHee
J, BO 3aJJaHUue
TeMa qaco
B
1 2 3 4 5 6 7
= 44 | 1/1. PanmonansHble ApOOH [TonsTHe nenoro, 1poOHOTO Dopmynupyiom onpeoeneHuss: [pobaemusie | §1 Ne4,6,20,
E (aﬂre6pal/lquKag Hp065) u PpaluoOHAIbHOI'O BLIpa)XfeHI/IH, 5 3aJlaHUsA 22
) paHI/IOHaHBHOFO BLIpaH(eHI/IH, A0IIyCTUMBIX 3HAUCHUN HepCMCHH(\)'I/I,
§ JIOIYCTUMbIC 3HAYCHUS TOJI€CTBEHHO PABHBIX BBIPAXKECHUM,
= HepEMEHHOI. TOXXaecTBa, Pacnosnarom 1elbie
W paHI/IOHaJ'ILHLIe BI:-Ipa)KeHI/Iﬂ,
:3 JPOOHBIC PAIMOHAIBHBIC BRIPAKEHUS, §
2 NPUBOAUTH MPUMEPHI TAKUX BBIPAKECHUN.
=
L
2 :
o 2/2. PannoHanbHbIe Ipoou JlonmycTuMble 3HaYeHUs OmnpenenstoT AOIyCTUMBIE 3HAUCHHUS dpontanshbii | §1 Ne 8,10,12,
g HEPEMEHHBIX, HAX0KICHUE MEPEMEHHOM, HaXOIAT 3HAYCHUE ompoc, 21, 25
g 3HAUCHUS paHI/IOHaHBHOFO paHI/IOHaJ'ILHOFO BLIpa)KeHI/IH l'IpI/Iu
ﬁ-q BBIpa)KeHI/IFI. 3aaHHOM 3HAa4YCHUU IICPEMECHHOMU.
3/3. OCHOBHOE CBOMCTBO OcHoBHOE CBOICTBO ApoOH, DOpMyIHUPYIOT OIPEICIICHUS ponTanbhbii | §2 Ne28,31,
parroHaIbHON APOOH OTpe/ieIeHre TOXK/ICCTBA. TOXKIECTBEHHO PaBHBIX BBHIPAKCHUH, - OgPOC» 35,63
[TpuMeps! COKpaIleHus TOXKIECTBA; OCHOBHOE CBOMCTBO p:aﬂz‘;“:;m
Tpo0ei. panoHanbHOM 1podu. [IpumeHsoT
4/4. OcHOBHOE CBOMCTBO [IpuMeHeHne 0OCHOBHOTO OCHOBHOE CBOMCTBO PalliOHATIbHOM uHauBHAyanbHa | §2 Ne38.41,
parMoHaIBHON qpooH CBOWCTBa IpOOH MpH IpoOu AJ1sl COKpaIeHus Apo0elt u s pabora 43,45
COKpaIlleHUH TpoOei. IpUBEICHUS JPOOU K HOBOMY
5/5. OCHOBHOE CBOICTBO [TpuBencHme parmoHaIbHOMN 3HaMmeHareno. CTposT rpaduk CamocrosrensH | §2 Nod7,49,
palroHaIBLHON APOoH JIpoOu K HOBOMY (byHKIHY, 3aJaHHON PALIHOHAIIBHOI as pabora 51,5356,59
3HameHateno. CokpaieHue ApOOBIO.
Ipobeii.
6/6. CnosxeHue U BBIYUTAHUE [IpaBuso crmoxxeHust Apooeit ¢ DopMYIUPYIOT MPABUIIO CIOKEHUS Hpobuemusie | §3 No69,71,
parroHaIBHBIX Apo0eii ¢ OJVHAKOBBLIM 3HAMEHATEIIEM. PaLHOHANBHBIX APOOEH ¢ OIMHAKOBBIM 3allaHus 73,75, 77
OIWHAKOBBIMHU 3HAMEHATEIIAMA 3HAMCHATCJICM. BLIHOJ'IHS[IOT prOHIeHI/Ie
BLIpa)KeHI/H/I.
7/7. CroxeHnue U BEIYATAHHUE AJTOpUTM CIIOKEHUS BrinonssioT ynpoiieHue BEIPaKEHUN, (poHTaTBHBIH §3 Ne79, 82,




paIMoHaIbHBIX IPOOei C (BBIUMTAHUS) ANTEOpamIeCKUX HCIIONB3YSI MPABHIIO CIIOKCHHUS onpoc, 84, 94, 95
OJIMHAKOBBIMU 3HAMEHATEIISIMU IpoOeii ¢ OTMHAKOBBIMU PaIMOHAIBHBIX IPOOei ¢ OMHAKOBBIMHU TectupoBanue
3HAMEHATEJIAMU 3HAMEHATEJIAMH.
8/8. Konmponvnas paboma Ne | KoHTpOJIb, OIICHKA U [IpUMEHSIOT TEOPETUUECKHII MaTeEPHal, CamocrosaTensH | 3amaHus HET
1 «Bxoonoiut Konmpoivy KOPPEKIIMsI 3HAHHHA M3YYCHHBIH B TCUCHHE KYPCa MATEMATHKH as pabota
7 xiacca IpH PELIEHHH KOHTPOJIbHBIX
BOIIPOCOB
9/9. Ananu3 KOHTPOJIBHOMI VYupoineHue BhIpaKeHUH, 3HAKOMATCS C NOHATHAMU HAUMEHBIINN TpoGrnemusie | §4 Ne99,
pabotel. CroxxeHue u CIIOKEHHUE U BEIYUTAHUE 00muii 3HaMeHaTeNb, JONOIHUTEIbHBIH 3allaHus 100,101
BBIYMTaHUE PAIIMOHATIBHBIX anredpandecKux apodei ¢ MHOKHTENTb. POPMYTMPYIOT TIPABHIIO
npobeii ¢ pasHBIMH pa3HBIMHU 3HAMEHATEIISIMH, CIOAKCHHS 1 BBITUTAHI PaltHOHAILHBIX
3HAMEHATEISIMU HaUMEHBIINNA 00U ApoGeii ¢ pasHHIMHU 3HAMCHATEIIMH.
Haxonsar o0uuii 3HaMeHarte s
3HAMEHATEJIb, TPABUIIO 5 1k 51
HCCKOJIbKHUX I[pO6eI/I; BBIITOJIHSKOT
MIPUBEICHUS alreOpanyecKux
o CJIOKCHHUEC U BhIYUTAHUC.
npobeii k ob1eMy
10/10. Crnoxenue u 3HaMCHATEJIIO, 3aKpEIUIIOT HABBIKH PUMEHEHHS dponTansreii | §4 Nel105,107,
BBIYMTAHUE PAIIMOHAIIbHBIX AOIIOJTHUTCIIbHBIM MHOKHUTCIIb, AITOPHUTMa CJIOKCHHUS M BEIYUTAHUS orpoc, 109(1,2)
npobeli ¢ pa3HBIMH AOITyCTUMBIC 3HAYCHUS Ipobeit ¢ pa3HBIMH 3HAMEHATEIISIMU.
3HAMEHATeI MU MIePEMEHHBIX PemaroT MaTeMaTHYECKHUE 3a1a4H,
UCIIONB3Ys CIIOKEHUE M BHIUMTAHUE
Jpo0eii ¢ pa3HBIMHU 3HAMEHATEIISIMU.
11/11. Cnoxenue u Ipumensiiom 0CHOBHOE CBOWCTBO dpontansusii | §4
BBIUUTAHUE PAITMOHATBHBIX palnoHaIBHON IpodH onpoc, Ne109(3,4),
npobeii ¢ pa3HBIMU JUIsL COKPAILICHHs ¥ IPE0OPa3OBAHHs HIMBIAYAIBHA | 9171, 113(1-3)
3HAMEHATEISMIL npobeii. [IpuBoaAT ApoGU K HOBOMY 4 pabota
12/12. Cnoxenue u EOGMeMy;:HS?eHaTngO; Haxopsr dponransbubiii | §4 Nell3(4-
MM HOCTBH JIpOO€EH.
BBIUUTaHUE PallMOHAIBHBIX YMMY, P P ormpoc, 6), 116,
Sei Jpo0eii. BBIMONTHATE TOXAECTBEHHBIC TectnpoBanue
APOOEH € pasHBIMH npeoOpa3oBaHus
SHAMCHATCIAMA PALMOHATBHBIX BBIPAKEHUH.
13/13. Cnoxenue n 3aKperuIsiiOT HaBBIKK PUMEHEHHS Camocroarensn | §4 Ne 118,120
BBIYMTaHUE PAIIMOHATIBHBIX QJITOPUTMAa CIIOKEHHUS ¥ BHIYUTAHUS ast padora
pobeii ¢ pasHBIMU Apo0eii ¢ pasHBIMU 3HAMEHATEIIAMU.
3HaAMeHareJIIMUu Pemaror maTemaruueckue 3aaa4u,
14/14. Crosxenue u UCTIONB3Ysl CJI0KEHUE M BHIUMTAHUE bpontamsheit | §4 Ne123,125
JipoOeii ¢ pa3HBIMUA 3HAMEHATEIISIMU. ormpoc,

BBIYUTAHUEC pallMOHAJIBHBIX
npo0elt ¢ pa3HBIMU




3gaMeHaresaMu. [loaroToBka K
KOHTPOJIBHOU padoTe.

15/15. Konmpoavnas paboma | KoHTpOIb, OLICHKA U IIpUMEHSIOT TEOPETHUECKUM MaTEPHAI, CamocrosaTensH | 3amaHus HET
N 2 «Payuonanvhvie Opodu» | KOPPEKIUs 3HAHUI M3YYCHHBIN Ha MPEABIIYIINX YPOKaXx, IPH ast pabora

peLIeHUH KOHTPOJIbHBIX 3aIaHHI
16/16. Ananu3 KOHTPOJIBHOMN VYMHOXKEHHE DopMyIUPYIOT IPaBUIIa YMHOXKEHUS, Hpobaemusie | §5 No145,147,
paboThl. YMHOXKEHHUE U ¥ JIeJICHHE aIreOpandecKux AETEHNs i BO3BE/ICHHS B CTENCHb sajamui | 150
JIeIICHHE PALlHOHATBHBIX 1poGeii, Bo3BeICHHE anredpandecKux Apooeit. SHAKOMSITCS ¢ q’PO:;;g‘C’HHH
npobeit. Bosseennue oS oareCkx ADoGel B QITOPHTMOM  YMHOKEHHUS 1 JITCHHs ’
PAIMOHANBHOI PO6H B P ap anredpandeckux poOeii, BO3BEACHHEM
CTemeHb CTEeNeHb, IpeoOpa3oBaHue UX B CTETICHb. HCHOJ’IBSYIOVT €ro npu

BpraH(eHI/Iﬁ, COI[Gp)KaH_[I/IX BBITIOJIHCHUU YIIPAXXKHCHUU.
17/17. YMHOXEHHE 1 JIeNIeHne anrebpautecKue poou 3aKpeIuIsIoT aIrOPHTM YMHOXKEHUS U dponranenbit | §5 Nel52,154,
palMOHAIBHBIX ,Z[p066171. JIEJICeHUs anreOpandecKux qpooeid, orpoc, 172
BosBeaenue panuoHanbHOMR BO3BC/ICHHEM UX B CTCIICHb. HHH“BHEY”"HE‘
IpOGH B CTEIICHD [Tone3yroTcst anropuTMaMu YMHOKCHUS U A pabota
18/18. YMHOXEHME U JeTICHUE nesnenust poOei, BO3BENEHUS Ipo6H B Tecruposanne | §5 Nel56,159,
pauroOHAIBHBIX ﬂpoGeﬁ_ CTCIICHb, YIIPOIIasi BbIPAXKCHUS, 161
Bo3Benenue paunoHanbHOM — Pa3BEPHYTO OOOCHOBBIBAIOT CYIKIACHHUS
TpoOH B CTEICHb
19/19. YMHOXeHHE U IeJIEHUE Camocrosirensr | §5 Nel63,165,
paIoHaIbHBIX IPOOEH. ast pabora 167,175
Bo3Benenue pannoHanbHOM
IpoOu B CTENEHb
20/20. ToxmeCTBECHHBIE [IpeoOpa3zoBaHue palMOHAILHBIX | DOPMYJIUPYIOT OIPEIEICHAE TpoGnemusie | §6 Nel77(1-4)
npeo6pa3oBaHus BBIPKEHHH, palliOHAIILHBIC TOXKIECTBEHHO PABHBIX BBIPAXKCHUH, 3ajanus 179(1,2),
PALMOHAIBHBIX BBIPAXKEHHUI BBIpa)KEHHUsI, TOKA3aTEIBCTBO TOXIeCTBa. VICIIONB3YIOT alrOPUTMBI 181(1,2)
TOXIOECTBA CJIOKCHUS, BBIYUTAHUA, YMHOXKCHUA,

JIeTICHUSI, COKPAIICHHS ¥ BO3BEICHHS B

CTEIEHb PallMOHATBHBIX POOei IpH

BBIIIOJIHEHUHN TOXICCTBCHHBIX

peoOpa3oBaHuil BRIPAKEHUH U

JIOKa3aTeNIbCTB TOKICCTB.
21/21. ToxnecTBEHHBIE [Mpeobpa3oBaHue palMoOHATIBHBIX | MICIOIB3YIOT QJITOPUTMBI CIIOKEHHS, dporTamermii | §6 177(5-8),
Hpeo6pagogaHH;[ BBIP@KEHU, pallMOHAJIbHBIE BBIYUTAHUS, YMHOXECHUSA, ICIICHU, ompoc, 179(3,4)
PAIMOHATBHBIX BHIPAKEHHIT BBIPa)KEHUS, JOKA3aTEIbCTBO COKpAILlEHNs U BO3BEICHUS B CTEIIEHb HHH:;‘;EZ:;"H?J‘

toxaectra. JleicTBus ¢
ayreOpandecKuMHU Apo0sSMHU

palMOHATBHBIX IpoOel MPH BHIMOJIHEHUN
TOKJIECTBEHHBIX IIpeoOpa3zoBaHui




BLIpa)KeHI/Iﬁ M TOKa3aTCJIbCTB TOXACCTB.

22/22. ToxmecTBEHHBIC [Ipeo6pasoBanne palMoOHATBHBIX | MICIONB3YIOT alTOPUTMBI CIIOKEHUS, dpontansueit | §6 Nel83,185,
peoOpa3oBaHUs BBIPaYKECHU, pallMOHAJIBHBIE BBEIYUTAHUA, YMHOXKECHUS, JCJICHU, ompoc, 187(1)
PALHOHAIIBHBIX BBIPA’KEHHIA BBIpa)KEHHSI, JOKA3aTEIbCTBO COKpAILlEHHS U BO3BEJCHUS B CTEIIEHb Tectuposaue
ToxxaecTBa. JlelcTBUS € panMOHANBHBIX TPoOei TIPH BHITTOJTHCHHH
anre6panquKHMH I[p065IMI/I TOXICCTBCHHBIX HpeO6pa3OBaHI/II>'I
BBIpQKECHHH U TOKA3aTENbCTB TOKIECTB.
23/23. ToxmecTBeHHBIC [peobpasoBanne palMoOHATBHBIX | MICIONB3YIOT alrOPUTMBI CITIOKEHHS, TpoGnemuble | §6 Nel87(2),
peodpa3oBaHus BBIP@)KECHUM, pallMOHAJIbHBIE BBIYMTAHUA, YMHOXCHUS, NEIICHNU, 3a/aHuA 189,191
PALHOHAIIBHBIX BBIPA’KEHHUIA BBIpa)KEHHSI, JOKA3aTEIbCTBO COKpAIllEHHS U BO3BEJCHUS B CTEIIEHb Bsanmonposepxk
ToxaecTra. JlecTBU C PaIMOHATIBHBIX IPOOEi TPH BHIMOIHECHUN a
anre6panquKHMH IIpO6$IMI/I TOKJIECTBEHHBIX TIpeoOpa3oBaHuil
BBIPKEHHN U TOKA3aTEILCTB TOKIECTB.
24/24. ToxnecTBEHHBIE [IpeobpaszoBanue parMOHAIBHBIX | VICHOMB3YIOT aJiTOPUTMBI CIIOKCHHS, dpontanbubit | §7 Ne208(1-
Hpeo6pa30BaHH;[ BBIPaXKCHUM, pallMOHAJTIbHBIC BBIYUTAHUS, YMHOXKEHUS, NEIICHUS, ompoc, 5)1 222,226
PALIHOHATBHBIX BBIPAKCHHIT BBIPA)KEHUS, JI0KA3aTEILCTBO COKpAIeHHs M BO3BEJCHUS B CTEIIEHb VHMBHUAYa/IbHA
Toxnectpa. JleficTBUS ¢ PalLMOHANBHBIX IPOOEHi IIPU BHIIOIHEHUH 4 pabora
anre6panqec1<I/IMH ZIpO6$IMI/I TOX/ICCTBEHHBIX IIPe0oOpa3oBaHUi
BBIpKCHHI U TOKA3aTENbCTB TOKICCTR.
25/25. ToxmecTBEHHBIE [IpeoOpa3zoBanue parioHATBHEIX | VICTIONB3YIOT alNTOPUTMBI CIIOKEHHS, Camocrosrenst | §7 No224,225
peoOpa3oBaHus BBIPaYKEHU, pallMOHAJIbHBIE BBIYUTAaHUS, YMHOXCHUSA, ICIICHU, ast pabota
PALMOHAIBHBIX BBIPAXKEHHUI BBIpaKEHHUSI, T0KA3aTeIbCTBO COKpaAIlleHHs U BO3BEJICHHUS B CTEIECHb
ToxaecTra. JleicTBU C paMoHANIBHBIX Apo0ei pH BHITOJHEHUN
aﬂre6panquKHMH Hp065{MI/I TOXICCTBECHHBIX npe06pa30BaHH171
BBIPKEHUH U JIOKA3aTEILCTB TOKIECTB.
26/26. Tox1eCTBEHHbIC [peoOpa3oBanue palMOHANBHBIX | MICIIONB3YIOT allrOPUTMBI CIIOKEHHS, dpontanbupiii | §7 Ne227,228
Hpeo6pa30BaHI/I}I BBIPaXKCHUM, pallMOHAJIbHBIC BBIYUTAHUA, YMHOXKCHUS, JCJICHU, ompoc,
DPALMOHATIBHBIX BBIPAXKCHHIA. BBIpa)KEHHsI, TOKA3aTEIBCTBO COKPAILEHHS! U BO3BE/ICHHUS B CTETICHb
TTOArOTOBKA K KOHTPOIBHO tToxaectra. JleicTBus ¢ pauMoHaIbHBIX Ipobei mpu BBIIOJHEHIN
pa60Te. a_]]re6pap[quKHMH I[pO65IMI/I TO)K,Z[QCTBGVHHHX Hp606p3.30BaHI/II/I
BBIPKEHUH U IOKA3aTEILCTB TOKIECTB.
27/27. Konmponvnas paboma | KoHTpOJb, OIICHKA U [IpuMeHSIOT TEOPETUYECKUI MaTepural, CamocrosTenst | 3anaHus HET
Ne3 «Toxcoecmeennvie KOPPEKIIUS 3HAHUI M3YYCHHBIIl Ha IPEABIIYIINX YPOKaX, IPH as pabora
npeobpazosanus pelIeHUH KOHTPOJIBHBIX 33aHNi
PAUUOHATIbHBIX GbIPANCCHUILY
28/28. AHanm3 KOHTPOIBHOM PaBHOCUIIBHBIE YpaBHEHMS, Dopmynupyiom onpeneneHusl: Hpobnemurre | §8 Ne208,210,
pabotbl. PaBHOCHIIBHBIE CBOWCTBa PaBHOCHIIBHBIX PaBHOCWIIBHBIX YPaBHEHUH, sajanui - | 213(1-3)
ypaBHeHUs. PalinonanbHbie YpaBHEHUH, YCIIOBUE paLMOHAIIBHOTO YPABHEHHS, (bPO:;;gIC’HHH
)

YpaBHEHUSA

paBeHCTBa IPOOH HYIIIO,

MOJIy4arOT MPEICTaBICHHE O
palMOHATBHBIX YPaBHEHHUSIX, 00




QITOPUTM PELIEHUS YPaBHEHUS
Buga A\B=0, parronansHoe
ypaBHEHUE

OCBOOOXKICHUH OT 3HAMEHATEIS TIPH
pelIeHUH YpaBHEHUH, O COCTaBICHUHN
MaTEMaTUYECKON MOJIENIA PEATIbHON
CUTyaIuu. 3HAKOMSTCS C TPUEMAMHU
peuIeHus PALMOHAIbHBIX YPABHEHU.

29/29. PaBHOCUIIbHBIE 3aKpEIUISIOT HaBBIKK PEIICHHS dponramsubii | §7 Ne213(4-
ypaBHeHHsI. PalioHaibHbIe palMoHaNbHbIX ypaBHeHHH. COCTaBIAIOT ompoc, 6), 216, 218
ypaBHEHHS MaTeMaTHYECKHE MOJICITU peaibHON
30/30. PaBHOCHIIBHBIE CHTYyaLnn IpH peIICHIH TEKCTOBBIX Camoctosrensn | §7 Ne220,221,
ypaBHeHHs. PalnoHanbHbIe sajad. as pabora 226
YpaBHEHUS
31/31. CrernieHb ¢ 1eIbIM CreneHb ¢ HAaTypalIbHBIM DopMYJIHPYIOT OINIPEIEIICHAHE CTENEHH C IIpoGnemubte | §8 Ne233,235,
OTPHUIIATEIILHBIM TIOKa3aTelieM ToKa3aTeseM, CTCICHD C HYJEBBIM IIOKa3aTeJIEM, CTEIIEHHU C LEJIBIM sajaHmi 239
OTPHUILATEIBHBIM IIOKA3aTEIEM, OTPHUIIATETFHBIM TIOKA3aTeIeM, ponTanbHbI
YMHOXEHHUE, JIETEeHUE 1 CTAaHJApPTHOTO BHJIA YKCIA. YIIPOIIAIOT ompoc,
BO3BCJICHHUC B CTCIICHDL CTCIICHU BBIPAXXCHMSI, UCIIOJIL3YsI OIIPECIICHUE
yycina. CTeneHs ¢ HyleBbIM CTETIEHH C OTPUIATENLHBIM ITOKA3aTeIeM
NIOKA3aTeIeM, CTaHIaPTHBINA BH]L 1 CBONCTBA CTEIICHM; 3alIMCHIBAIOT YUCTIa
qucia. B CTaHIApTHOM BHJE.
32/32. CrenieHsb ¢ LEIBIM VIpomaT BeIPaKEHHsI, HCIIOIb3Ys dpontanbupiii | §8 Ne241,243,
OTPHUIIATEIbHBIM NIOKA3aTeleM OIIpeZieICHUE CTEEHH ¢ OTPULATEIbHBIM ompoc, 247
33/33. CreneHs ¢ meapIM TTOKA3aTE/ICM, BRIMUCIIIOT 3HAICHNEC dponramenbii | §8 No249,253,
OTPULIATEBHBIM TIOKA3aTENeM BBIpKEHHUSI, COJICPIKAIIIETO CTEIICHU C ompoc, 255
OTPHIIATEIHLHBIM IIEJIBIM MTOKA3aTeIIEM, VH/IMBH/TyaJIbHa
3allMCHIBAIOT YKCJIa B CTAHJAAPTHOM BH/JIE. s pabora
34/34. CteneHsb ¢ LENbIM ITpou3BOAT CpaBHEHHE 3HAYEHHIA TectupoBanne | §8 Ne257,261,
OTPULATEIBHBIM ITOKa3aTeJIeM BBIPAXXKCHUM, COAepKAIIUX CTENEHb, Bsanmonposepk | 964
qricia B CTAHIAPTHOM BHJIE. a
35/35. CaolicTBa cTeneHu OCHOBHBIEC CBOMCTBA CTETICHU, DopMyJIUPYIOT U IOKA3bIBAlOT CBOMCTBA Hpobuemusie | §9 Ne275,277,
C LIEJIBIM ITOKA3aTelIeM CBOWCTBA CTEMEHH C IeTbIM CTETICHH C IIeTIBIM MMOKa3aTeIIeM. 3aIaHus 279
nmokasaresiem DOpMUPYIOT yMEHHE BBHIYUCIISATH
3HaYEeHHE U MPeoOPa3OBLIBATH
BBIpa)KEHHE, COIEPIKAIINE CTETIEHH C
IENTBIM MTOKA3aTeNeM.
36/36. CaolicTBa cTereHu OCHOBHBIC CBOMCTBA CTETICHU, DOopMHUPYIOT YMEHUE BHIYHUCIIATH dponrampabiit | §9 No281,283,
CBOMCTBA CTEIIEHU C LIEJIBIM 3HaYEHHE W MPeoOpPa3OBHIBATH onpoc, 285

C IO CJIBIM ITOKa3aTCJIEM

IIOKa3aTeCjIEM

BBIPpAXXCHUEC, COACPIKAIIUC CTCIICHU C
T CJIBIM ITI0OKa3aTCJIEM




37/37. CBoiicTBa cTeTICHU OcHoOBHbIE CBOIICTBA CTENEHH, 3aKpeIuIsioT YMEHUE BbIYMCIATH dponranbubii | §9 No287,290,
C LIEJIBIM ITOKa3aTelIeM CBOICTBA CTEIICHU C IICILIM 3HAYCHUE U MPeoOPa3OBHIBATH ompoc, 294
nokasaresieM BBIpa)KEHHE, COACPIKAILUE CTETICHH C MHAMBUAYyaJIbHA
_ IeNBIM MoKa3aTeseM. Pemaror 3a1anus A pabora _
38/38. CBoiicTBa creneHu IOBBIIIEHHOMN CIOKHOCTH dponTanbreiit | §9,N0297,299,
C LIEJIBIM IIOKAa3aTelIeM ompoc, 301
39/39. CpoiicTBa CTENEHN Camocrosrensn | §9 Ne302,303
C LIEJIBIM IIOKAa3aTelIeM ast padora
40/40. ®yukuus y = K U ed ®yHKIMA Y = k 3HAKOMSATCS ¢ TIOHATHEM 00paTHOM ITpoGnemubIe §10 Ne314,
X x MIPONOPLUOHAIBHON 3aBUCUMOCTH. 3aaHus 316,318
rpaduk OMHUCHIBAONIA O6PaATHYIO Y4aTcs CTPOMTH M UCCIEN0BATh (YHKIIUIO
MPOIOPLUUOHAJIbH k .
poriop Yo BUJIA Y = —, 3HAKOMSITCS C €€
3aBUCUMOCTbD U €€ CBOICTBA. ) x
ITocrpoenue €€ rpaduka — CBOUCTBAMU.
TUNEepOOIIbI. _
41/41. ®yHKuws y k hed 3aKperIsTioT YMEHHE CTPOUTH TpauKu dpoutanbreit | §10 Ne321,
: =7 N k ormpoc,
X (hyHKIUH Y = —, IPOBOASAT P 323, 325,
X HHAWBHAYaJlbHA
rpaduk uccnenoBanue QpyHKIMH, 3aJaHHBIX s pabora
rpaduyecku.
42142, Oynxuas y = k ol 3aKpeIUIsIIOT YMEHUE CTPOUTD TpapuKu Camocrosrensr | §10 Ne329,
| =X by y = & anpabora | 332 334336
Y aq)HK COJZIEpXKAIINX MOAYJIb, 33 IaHHBIX
KYCOYHO IPOBOJISIT MCCIICIOBaHHE
(GyHKIUH, 3aJaHHBIX TpadUUECKH
43/43. DVHKIIS v — k . PasBuBaroT ymMmeHue cTpouth rpaduku Tectuposanue | §10 Ne338,
P OYHKIIA Y = X (hyHKIHIA, collepKaIIUX MOIYJb, 341,343
rpauk. [ToaroToska K 3a/1aHHBIX KYCOUHO. 3aKkperuisioT yMeHNne
KOHTPOJIbHOH paboTe OTIPEJIEIIATH CBOMCTBA PYHKIIMH U UX
' oIucaHue 1o rpaduKy NOCTPOCHHON
¢$byHKUNM.
44/44. Konmponvuas paboma | KoHTpOINb, OLIEHKA U [IpnMeHSIFOT TeOPETHICCKHIT MaTepual, CamocrostenbH | 3aqaHust HET
N 4 «ITonyzo006as» KOPPEKIIUS 3HAHUI U3YYEHHBIH Ha NPEABITYINX yPOKaX, IPH ast pabota
pELICHUH KOHTPOJIBHBIX 33/IaHHH.
25 | 45/1. Ananu3 KOHTPOJIBHOM dyHKIHS Y = X°, mapaboia, BETBb | 3HAKOMSTCS C OTIPEIeIeHHEM 1 HpoGemubie §11 Ne351,
pabotel. DyHKIHUA Y = X nmapaboIibl BEpIIHHA MapadosIbl cBoiicTBaMu GyHKIMK y = X? U eé 3a/1aHus 354,369
u eé rpaduk rpadukom. CtposT rpaduk GpyHKINN.
46/2. OynkIms y = X dynkums Y = X°, mapa6ona, BetBb | CTposT rpaduk GyHKumH y = x2 . (poHTaATBHBIIT §11 Ne356,




u e€ rpadux

mapaboJIBl BEpITIHA TapadoIbl

HccnenyroT GyHKITHIO, HCXOAM U3 €&
AHAIMTUYECKOTO 33JaHNA. 3aKPEIUIIOT
HAaBBIKW TIOCTpOeHUsI rpaduka GyHKIIUU
y = X2, HCCIeNI0BAHUS , TIPHMEHSIOT
MIOJTy9Ye€HHBIC 3HAHUS TIPU PEIICHAN
ypaBHEHUI M HEPABEHCTB TpadUICCKUM

cI1oco0oM.

orpoc,

358,360

KBaapartnbie kopuu. JleiicTBUTEIbHBIE YN CJIA.

47/3. OynKms y = X
u e€ rpapux

7
¢dbysaxmus Y = X°, mapaboina, BETBb
mapaboJIBl BEPIMHA TapadoIbl

3aKpemIsIoT HaBBIKA TIOCTPOCHHUS
rpaduka pyHKIUH y = X2,
WCCIIEJOBaHMS, IPUMEHSIOT TOJTydeHHBIE
3HAHUS NIPH PEIICHUN YPaBHEHUN U
HEPaBEHCTB IPaUueCKUM CIIOCOOOM.
CtposT rpa MKy KyCOYHO-3a/TaHHBIX
(hyHKIHIA.

(poHTaBHBIH
orpoc,
TectupoBanue

§11 Ne362,
365, 366, 367

48/4. KBagpaTHbIC KOPHH.

Apudmernaeckuit
KBaJIpaTHBI KOPEHb

KsanpatHslit KOpeHb,
KBaJPaTHBII KOPEHb U3
HEOTPHULATEIBHOIO YHCIIa,
[TOJAKOPEHHOE BBIPAYKEHUE,
W3BJIE€YCHHE KBAIPATHOTO KOPHS

DOpMYyJIHPYIOT ONPEAEIICHUS
KBaJpaTHOTO KOPHS, apru(MeTHIeCKOro
KBaJIpaTHOTO KOPH:. 3HAKOMSTCA €
MTOHSTHEM U3BJIEYEHUS KBAAPAaTHOTO
KOPHS U3 HEOTPULIATEIbHOIO YNCIIa;
(hopMHPYIOT YMEHHE HAXOAUTh 3HAUCHHE
apu(METHYECKOT0 KBaJPaTHOTO KOPHS

[IpoGnemubie
3a/1aHus
(poHTaNBHBIH
ompoc,

§12 Ne380,
384, 386

49/5. KBaipaTHbIe KOPHH.

Apudpmernueckuit
KBaJIpaTHBIN KOPEHb

50/6. KBagpaTHbIE KOPHH.

Apudpmernueckuii
KBaJIpaTHBIN KOPEHb

KBanpatHslit KOpeHb,
KBaJpaTHbII KOPEHb U3
HEOTPHUILATEIBHOIO YHCIIa,
[TOIKOPEHHOE BBIPAYKEHUE,
panukan, M3pneuenue
KBaJIpaTHOTO KOPHS,
HMppalOHaIbHBIE YHCIIA

3aKperuIIoT YMEHUE HaXOIUTh 3HAYCHUE
BBEIPKEHHUS, COJICPKAIIETO
apudmeTndeckue KBaipaTHbIe KOPHH.
3HAKOMSTCS CO CBOMCTBAMH
apu(pMEeTUIECKOrO KBaJPaTHOTO KOPHS,
CIIETYFOINNE U3 OMPENIEICHUS 3TOTO
TOHSTHS.

(bpoHTaNBHBIH
ompoc,
HH/IMBHUyallbHA
g pabora

§12 Ne388,
390, 392

DOpMHUPYIOT U 3aKPEIUISIIOT YMEHUS
HaXOAWTbh 3HaYEHHE BBIPAKECHHUS,
coJiep)KaIllero apupMeTHIecKue
KBa/IpaTHbIE KOPHHU, PELIaTh YPaBHEHUS

BUa X2 = a, VX = a, MaTeMaTuuecKue
3aJ1a4M , UCIIOJIb3Ys ONIpPENEICHUE U
CBOWCTBa apu(PMETHYECKOTO KBAJIPATHOTO
KOpHSL.

CaMOCTOSTENbH
ast pabota

§12,
Ne398,400,
402,404,406

51/7. MHOX€ECTBO H €ro
3JIEMEHTHI

MHOXeCTBO. DIIEMEHTHI
MHO’KECTBA, OJTHORJIEMEHTHOE

(DOpMI/Ip}IIOT YMCHHEC ONMCbIBATh NOHATHUA
MHOXECTBA, 2JICMCHTA MHOXCCTBA,
y4aTcCs 3aaBaTb KOHCUYHBIC MHOXKECTBA,

[IpoGnemubie
3aJaHus

§13 Ne410,
412, 415




MHO>KCCTBO, PABHBIC

pacCrio3HaBaTh paBHLIC MHOXXECTBA.

52/8. MHOX€eCTBO U ero MHO’KECTBA, 3aKpEIUISIOT yMEHHUE ONMCHIBATH MOHATHS | GpoHTaNbHBII §13 Ned27,
3JIEMEHTBI XapaKTEPUCTHIECKOE MHOECTBA, 3JIEMEHTAa MHOYKECTBA, ompoc, 434, 435
CBOICTBO, MycTOE MHOMKECTBO | YUATCH 33/1aBaTh KOHCUHBIC MHOKCCTBA,
pacro3HaBaTh paBHbIE MHOXKECTBA.
53/9. IToAMHOXKECTBO. [ToxMHOXECTBO, qHarpaMma DOopMHUPYIOT YMEHHE HAXOIAUTh (poHTATBHBIIT §14 Nod41,
Onepanuu HaJ MHOXKECTBaMHU | DHjiepa, repecevycHue MOJIMHOYKECTBA JAHHOTO MHOKECTBA, ompoc, 444, 462
MHOKECTB, 00BEINHEHNE WILTIOCTPUPOBATh Pe3yJbTaT onepanuii ¢ | MHAMBHAYyabHA
MHOKECTB HOMOIIBIO AUarpaMMel Ditsepa. A pabora
54/10. TTogMHOKECTBO. 3aKpEIUISIOT YMEHHE HAXOIUTh dponramehbiii | §14 Ned51,
OHepaHI/II/I HaJI MHO>XE€CTBaMU IIOJMHOXECTBA JaHHOI'O MHOXKCCTBA, ompoc, 454, 457, 459
WUTIOCTPHPOBATH PE3yJIbTaT ONeparuii ¢
MOMOIIIBIO IHAarpamMMsl Dilniepa.
55/11. YncnoBele MHOKECTBA MHOXeCTBO HaTypajabHBIX yrcell, | DOPMUPYIOT YMEHHE OIUCHIBATH TectupoBarne | §15 Ne470,
MHOKECTBO LIEJIBIX YUCET, MHOX€CTBO HaTYypaIbHbBIX YUCEI, Bsanmonposepk 474, 486
MHOXXCCTBO pallMOHAJIbHBIX MHOXECTBO LECIIBIX YHUCECJI, MHOXKECTBO a
qHCet, IIEPUOJT IPOOH, PAIMOHAIIBHBIX YHCEN, MHOKECTBO
HppalOHAIBHOE YUCIIO, JIEHCTBUTEIILHBIX YHCEI, CBA3H MEKIY
6CCKOH6‘IH351 HEMNEPUOJUUICCKAA O9TUMU MHOXCCTBAMH, PACIIO3HABATH
JPpOOb, MHOYKECTBO palOHANIBHBIE W MPPAIIMOHAIBHBIE
JEUCTBUTEBHBIX YHCEIL. 9HCIIa, ONIEPUPOBaTh OECKOHEYHOMN
HENEPUOINYCCKON JIECATHUHOM JPOOBIO
56/12. YncioBble MHOKECTBA 3akpeIuoT yMEHHE ONIEPUPOBATH Camocrosrenbl | §15 Nod76,
pauroHAIIBHBIMU U UPPALHOHAIBHBIMUA ast pabota 479, 481
YHCIIAMH.
57/13. CsoiicTBa CBoiicTBa apu(METHUECKOTO 3HAKOMSTCS CO CBOMCTBAMHU KBaJpaTHBIX | [IpoGnemHbie §16 Ne497,
apu(pMETHIECKOTO KBaJIPaTHOTO KOPHS: KOPEHb M3 | KOPHE. Ydarcst hopMymupoBars, sajiaHnd 499, 501
KBaJpaTHOrO0 KOpHs [IPOU3BEJICHUs, KOPEHD U3 AOKA3bIBATE 3TH CBOHCTBA, TIPUMCHATE
I[p06H9 KOpeHL W3 CTEIICH. CBOMCTBA KBaJApPaTHLIX IEOpHeI/I JJIA
YIpOUICHUA BbIPpAKCHUU U BbIYHUCIICHUSA
KOpHEH;
58/14. CsoiicTBa CaoiicTBa apupMeTHuIeCcKoro 3aKpeIUIAIOT HABBIKM TIPHMEHEHHS (poHTanbHbIi §16 Ne513,
apu(pMETHIECKOTO KBaPaTHOTO KOPHS: KOPEHb M3 | CBOMCTB KBAJPATHBIX KOPHEH JUIs ompoc, 517
KBaJIpaTHOr0 KOPHs IIPOU3BEAECHHUS, KOPEHD U3 YHIpPOLICHUA BBIP2KEHHH 1 BBIMACICHUS
JpoOHU, KOPEHb U3 CTENEHHU. KopHen,
59/15. CsoiicTBa CaoiicTBa apupMeTUIeCcCKOro 3aKpeIUIAIOT HABBIKM TIPUMEHEHHS Maremarnaecku | §16 No518,
apru(pMETHIECKOTO KBaPaTHOTO KOPHS: KOPEHb M3 | CBOMCTB KBAJPATHBIX KOPHEH JUIs H JWKTaHT 519

KBaApPATHOI'O KOPHH

IIPOU3BCACHUS, KOPCHb M3

yrnpouieHus BLIpa)KCHI/Iﬁ 1 BBIYUCJIICHUA




npoOu, KOPEHb U3 CTEICHHU. KOpHEH;
60/16. CBoiicTBa CBoiicTBa apu()METHUECKOTO 3aKpEIUISIOT HABBIKA TIPHMMEHEHUSI Camocrostenen | §16 Ne520,
apu(METHIECKOTO KBaJIPATHOTO KOPHs: KOPEHb M3 | CBOMCTB KBAIPATHBIX KOPHEH Uit as pabora 526
KBaIPaTHOT'O KOPHS NIPOU3BENECHUA, KOPEHDb U3 YHPOIICHHA BBIPAKCHUH M BHIYHCIICHUS
JpO6H, KOPEHb U3 CTEIICHH. KOpHEH,
61/17. ToxnecTBEHHBIE Brinecenrie MHOKUTEIS U3-T10] DOPMUPYIOT MPEJCTABICHHE O (ponTanbHbIi §17 Ne526,
peoOpa3oBaHUs BEIPAKEHUH, | 3HAaKa KOPHS, BHECCHHE npeoOpa3oBaHuK M OCBOOOXKICHHUH OT OHPpOC, 528,575
coJep Kallux KBaJpaTHbIE MHOMKHTCII IO SHAK KOPHSL. HPPALHOHATBHOCTH B 3HAMCHATEIIC.
KOpHH Vuarcss mpeoOpa3oBEIBATE BHIPAKEHHIA,
CBSI3aHHBIX C OHepaHI/Ieﬁ HU3BJICHCHUSA
KBaJIpaTHOTO KOPHSI U OCBOOOXKICHHE OT
UPPAIMOHAILHOCTH B 3HAMEHATEIIE,
BHCCCHUA MHOXUTEIIA 1TIOA 3HAK KOPH:.
62/18. ToxnecTBEHHBIE BriHeceHre MHOKHUTENS U310 3akperuicHUEe HAaBBIKOB U YMEHHIA (bpOHTALHBII §17 Ne530,
Hpeo6pa30]33HH;[ BBIPAXCHHM, 3HaKa KOpHsI, BHECCHUE PeoOpPa30BBIBATH BHIPAKCHUS, ompoc, 532, 535,537,
COZEPIKAIINX KBaIPATHBIC MHOXKUTEJIS IO 3HAK KOPHS, cojepKale apupMeTHIecKue “ngB“ﬂYaﬂbHa 539
KOpHH 0CBOOOKIEHHE APOOH OT KBaJIpaTHbIE KOPHH. A pabora
UPPalMOHAIBHOCTH B
3HAMEeHaTee.
63/19. ToxneCcTBEHHBIE BhIHECEHHE MHOXKHUTENS H3-TI0] 3aKpeIUIsIOT YMEHUS U HABBIKK (poHTATBHBIIT §17 No541,
Hpeo6p330BaHH;{ BI:Ipa)KCHI/II‘/’I, 3HaKa KOpHs, BHECEHUE PeoOpa30BbIBATH BHIPAKECHUH, ompoc, 543,545,547
CO)Iep)KaHlI/IX KBaI[paTHBIe MHOJUTEJIA 110 3HAK KOPH, CBsA3aHHBIX C OII€pallMCU N3BJICUYCHUA
KOpHH OCBOOOXKIEHHE APOOU OT KBaJIpaTHOTO KOPHSI U OCBOOOXKICHHE OT
HUPPAIHOHATBHOCTH B UPPAIHOHATIBHOCTH B 3HAMEHATEIIE,
3HAMeHareJe. BHECEHHSI MHOYKHTEIIS [T0J] 3HAK KOPHSI.
64/20. ToxmecTBEHHBIE BelHeceHre MHOKHUTENS U3-10]1 3aKpeIUIsIOT YMEHUS U HABBIKK unaBHyanbHa | §17 Ne564,
Hpeo6pa30BaHH5{ BLIpa)KCHI/II\/'I, 3HaKa KOpHs, BHECEHUE peoOpa3oBEIBATH BEIPAKEHUH, s pabota 565,569,571,
COZEPIKAIINX KBaIPATHBIC MHOJKHTEJS 10 3HAK KOPHS, CBSI3aHHBIX C OTEpalveil H3BICUCHHS [Ipobiemubie 573
KOpHH 0CBOOOKIEHUE POOH OT KBaJIPaTHOTO KOPHS U 0CBOOOMKIeHHE oT | SAAdHHA
HUPPAIHOHATBHOCTH B UPPAIHOHATIBHOCTH B 3HAMEHATEIIE,
3HAMCHATCJIC. BHCCCHUA MHOXUTEA 11O 3HAK KOPHS.
65/21. ToxmecTBEHHBIE BbiHeceHre MHOKHTEIS H3-T10]T BbImosHs0T npeobpa3zoBaHus Camocrostenbl | §17 No566,
Hpeo6pa30BaHI/I${ BBIpaXCHH, 3HaKa KOpHs, BHECECHUE BBIPaXXCHUM, CBSI3aHHBIX C Olepanuei ast pabora 568, 570,572

coJiepKalnX KBaapaTHbIC

MHOJUTEJIA 110 3HAK KOPH,

H3BJICUCHU KBaJpaTHOI'O KOpHIA U




KOpHHU

OCBOOOXKICHHE IPOOH OT
HPPaIMOHATBHOCTH B

OCBOOOXKICHHE OT HPPAITMOHATIEHOCTH B
3HaMeHaTele, BHECEHUST MHOXKHUTEIS MO]T

PCHICHUC HCIOJHBIX KBaJAPAaTHBIX

3HaMeHaTele. 3HaK KOPHSI.
66/22. dyHKIHMA y = Vx ueéd Dynkims Y = \/; ce CBOMCTRA DOopMHUPYIOT YMEHHE CTPOUTH H I[Ipo6aemnbie §18 No582,
rpaduk ’ HCCleoBaTh (ByHKIHIO BUAA Y = VX . saflamus | 584 586,
u rpaux Vyarcs NpUMEHSTh CBOWCTBA (PyHKIIUK (bponTankHbIit
y = /X 114 peleHus 3a1ad. onpoc,
67/23. Dyukums Y = \/; U ed Dymxuns Y = \/’; . ec croficTBa 3aKperuIsiioT yMEHHUE CTPOUTH U dponrambhbii | §18 No589,
HCCleIoBaTh (ByHKIHIO BUAA Y = /X, onpoc, 591,593
rpapux u rpaduk N . —
PUMEHSIOT CBOMCTBA GYHKIMH Y = VX
IS peLIeHUsI 3a/1a4.
68/24. Dynkuus Y = ﬁ " ed Dymxims Y = \/;  ee croiicTa 3aKpEIUISIOT YMEHHE CTPOUTH U Tecrnposanne | §18 No595,
HcClenoBath (ByHKIHIO BUAA Y = /X, Bsaumonposepk | 597
rpaduxk. [Togroroska k U Tpadux H . _ a
N PHMEHSIOT CBOHCTBA GyHKIMH Y = /X
KOHTPOIbHOH padore. JUIS pelieHust 3aad. BeImonHsioT
peoOpa3oBaHus BBIPAKEHHUH,
COJEPIKAIMX KBAJAPATHBIE KOPHU.
69/25. Konmpoavnasa paboma | KoHTpOIb, OIICHKA U IIpuMeHSIOT TEOPETUYECKUI MaTepual, CamocrosTenst | 3amaHus HET
M 5 «Keaopammnuie kopnu. KOPPEKIIHs 3HAaHUI M3yYCHHBII Ha MPEBIIYIIAX YPOKaX, mpy | 4 pabora
ﬂeﬁcmeumeﬂb”ble yuca» PCIICHUN KOHTPOJIbHBIX 3aJaHUU.
o 26 | 70/1. Ananu3 KOHTPOJIBHOMN VYpaBHEHHE IEPBOii CTENICHH, Dopmynupyrom onpedenenus ypapuenus | Ipobnemnsie §19 Ne618,
= pabotbl. KBamparHsie K05 QULMEHTHI ypaBHEHUS TIEPBOH CTENICHH, KBaAPATHOTO 3ajiaHmi 622,625
5 ypaBHeHwUsI. Perrenue HEPBOH CTENEHH, KBaPaTHOE YPaBHEHH; KBA/PaTHOrO TPEXICHa,
E HETIOJTHBIX KBaJPaTHBIX ypaBHeHHE, KOO()OULHEHTHI, TOTHOTO, HETOJIHOTO 1 IPUBEACHHOTO
g YpaBHEHUU CBOOOIHBIH WiIEH, IPHUBEIECHHOE KBAZIPATHOTO YPaBHEHIA, PeLICHHA
> HETIOJHOTO KBAJPATHOTO YPaBHEHHUSI.
v KBA/IPATHOE YPABHEHHE, MOMHOC | G0\ 1y ioT HABIKH  pELICHHS
é KBaJApaTHOC ypaBHECHUC, HETIOJHBIX KBAJPATHBIX YPABHEHUI U
c: HEIOIHOE KBaIpaTHOE IIOJIHBIE KBA/IPAaTHBIE YPABHEHUS,
g{ YpaBHCHUEC, KOPEHb KBAAPATHOT'O Pas3JIoKHUB €ro JICBYIO 4YacTh Ha
<& YpaBHCHUSA, PCIICHUC HEIIOJIHBIX MHOXHUTCIIN.
é 71/2. KBagpaTHbIe ypaBHEHHS. | KBaJpaTHBIX YPABHEHMIA. @DOpMHPYIOT HaBBIKKA PACIIO3HABAHUS dponTamerbii | §19 Ne627,
PerreHne HEMOIHBIX BHJIOB HETIOJIHBIX KBaJIPAaTHBIX onpoc, 628, 631, 634
KBaJIpaTHBIX ypaBHEHHI YPaBHEHH, HAXO/UTH B OOIIEM BHIE :;ﬁgﬁﬁgywwa




ypaBHEHUH.

72/3. KBagpaTHbIC ypaBHCHHS. 3aKpeIUIIOT HABBIKK  PELIEHUS Camocrostensh | §19 Ne641,
Perenue HemoJHBIX HENOJIHBIX KBAaJIPAaTHBIX YPABHEHUU U ast pabora 646,648
KBa/IpaTHbIX YPABHEHMUIL MaTeMaTHYECKUX 3a1a4 C
HCIIOJIb30BAHUEM HETTOJTHBIX
KBaJIPATHBIX YPaBHEHUIA.
73/4. ®opmyna KopHEH JIMCKpUMHHAHT KBaIPaTHOTO Dopmynupyrom onpeoenenus: dpontanbhbii | §20 Ne658,
KBaJ[paTHOTO yPaBHECHUS ypaBHEHHS, (POPMyIIbI KOPHEH JUCKPUMHUHAHTA K?az[paTHoro ypaBHEHHsT | OHPOC, 660, 662
1 KBaJIPaTHOTO TPEXWIEHA, KOPHS
KBaJIPaTHOT'O ypaBHEHUS, .
KBaIpaTHOTO TPEXUeHa. 3anucovl8aiom
IpaBUIIO pCIICHN U JIOKa3bIBatOT (OpMYITy KOpHEi
KBaJpaTHOI'O0 ypaBHCHUA. KBaJpaTHOIo ypaBHeHUs. Mccimenyor
KOJIMYECTBO KOPHEH KBaJPaTHOTO
YpaBHEHHUS B 3aBUCHMOCTH OT 3HaKa
ero auckpuMuHanTa. [I[pumMeHsIoT
AJITOPUTM PCUHICHUA KBAAPATHOI'O
YpaBHEHHUS.
74/5. dopmyna KopHEH HcceneayroT KOIMYeCcTBO KOpHEH Maremarudecku | §20 No664,
KBaJIPAaTHOT'O YpaBHEHUS KBaJIpaTHOI'O YPaBHEHHUS B 3aBUCUMOCTU W TUKTaHT 671, 673,685
OT 3HaKa ero JUCKPUMUHAHTA.
3aKpEIUIsIOT HABBIKU PELICHUS
KBaJIpaTHBIX YpaBHEHHUI 110 popmynam
75/6. dopmyna KopHEH 3aKperuIsiOT HaBBIKH PEIICHHS (poHTANBLHBII §20 Ne667,
KBaJ[paTHOTO ypaBHECHUS KBaJIpaTHBIX YPAaBHCHUH 110 (popMyIiam onpoc, 669,675,677
[IpuMeHSAI0T HAaBBIKU PEIIEHUS WHBHALyalIbHA
KBAJIPATHBIX YPABHEHUH IIPU PELICHUH 4 pabota
MareMaTHYECKUX 3a/1a4.
76/7. ®opmyna KopHeit 3aKpEIUISIOT HABBIKH PELICHHUSI Camocrostensh | §20 Ne687,
KBaJIPAaTHOT'O YpaBHEHUS KBaJIpaTHBIX ypaBHEHUI 110 Gopmyam ast pabora 689,692,694,
[TpUMEHSIOT HABBIKU PEILICHUSI 696
KBaApaTHBIX YpaBHCHUUN IIPpU PCIICHUU
MareMaTHYECKUX 3a/1a4.
77/8. Teopema Buera Teopema Buera, Teopema, @OpMyYIIUPYIOT H JI0Ka3bIBAIOT TEOPEMY [Tpo6ieMHbIe §21 Ne708,
obparnas Teopeme Buera Buera u Teopemy, 00patHyio Teopeme sajammi 710, 712,714
Buera. [Ipumensiror Teopemy Buera u fgg:cmnmm

00paTHyIO el Teopemy.




78/9. Teopema Buera Teopema Buera, Teopema, @OpMHPYIOT YMEHUE TIPUMEHSTH TeOpeMy | GpoHTambHBII §21 Ne716,

oOparHas Teopeme Buera Buera u Teopemy, 00paTHyro Teopeme ompoc, 718, 720,723,
Buera npu peuienuu 3anay.
79/10. Teopema Buera. Teopema Buera, Teopema, 3aKpeIUIioT yMeHHe MPUMEHSITh TeopeMy | Tectuposanne | §21 No732,
IToaroToBka K KOHTPOJIBHOM obparHast Teopeme Buera Buera u Teopemy, 06patHyio Teopeme Bsanmonposepk | 734 735 738
pabore. Bueta npu pemenuy 3aad. a
80/11. Konmponvnas paboma ITpuMeHAIOT TEOPETUUECKHUIA MaTepHal, Camocrositenst | 3agaHus HET
Ne 6 «Keaopamnuie HW3yYEHHBIN Ha OpeabIayIINX YpOKax, npu | a4 pabora
ypasnenun» pELIEeHNH KOHTPOJIBHEBIX 3aIaHuUiA.
81/12. Anaiu3 KOHTPOJIbHOMN KBanpaTHslit TpéxdiieH, KOpeHb DopMyIIHPYIOT U JIOKa3bIBAIOT TeopeMy o | IIpobnemubre §22 Ne754,
pa6OTBI. KBaL[paTHLIfI KBaJIpaTHOI'O TPEXWICHA, Ppa3i0KeHUH KBaJAPATHOTO TPEXUIEHA Ha 3a/laHus 769, 770
TpéXquH I[I/I‘(‘:KpI/IMI/IHaHT Klja[[paTHOFO JIMHCUHBIC MHO)‘I‘(I/ITCHI/I, HaxoasAT KOpHHU
TpéxuieHa, TMHEHHbIC KBaJPATHOTO TPEXUJIeHa U PACKIIIBIBAIOT
MHOKHTENN €r0 Ha MHOKUTEIH.
82/13. KBamparHblii TpEXUICH Perraror MaTeMaTHUYeCKUE 3a1a4H, (poHTaNBHBIHI §22 Ne756,
HCIIOJIB3YS Pa3JIOKEHHUE KBAAPATHOI'O ompoc, 758,760
TpEXWICHA HA JTMHCHHBIC MHOXKHUTEIH.
83/14. KBamparHblii TpEXUICH 3aKpeIvIsioT yMEHHE PeIaTh Camocrostensh | §22 Ne762,
MaTeMaTHYECCKUE 3aJa4UU, UCIIOJIL3Ys ast pabora 764, 766,768

pa3noxeHne KBaIpaTHOTO TPEXUIeHa Ha
JIMHEHHBIE MHOKHTEIH.

84/15. Perienue ypaBHEHU, bukBanpatHbie ypaBHCHUS, Dopmynupyrom onpeoenenue T[Ipo6Gnemuble §23 Ne776,
CBOJAIIUXCS K KBaJPATHBIM METO/]I 3aMEHBI IepEMEHHON OMKBaJIpaTHOTO ypaBHEHHs. 3HAKOMATCS C | 3aMaHHA 778, 780
YPaBHEHHAM AITOPUTMAaMHU PeIlIeHUs] OMKBaIPaTHBIX

YpaBHEHUH, pelIeHUs] ypaBHEHUI
METOJIOM BBEJEHUSA HOBOW NIEPEMEHHOM,
petieHus ApoOHO- PalMOHAILHBIX

YpaBHEHUM.
85/16. Perienne ypaBHEHU, bukBamparHbie ypaBHEHNS, 3aKpeIUIsIOT AITOPUTMBI PENIEHHS (poHTATBHBIIT §23 No782,
CBOJAIINXCS K KBaJIpaTHBIM METO/I 3aMEHBI ITepeMEHHOMN OMKBA/PATHBIX YPABHCHNIA, PELICHHSI ompoc, 784,786
ypaBHEHISIM yYpaBHEHUH METOJIOM BBEJICHHS HOBOM angsnnyanLHa

HEPEMEHHOIA, peleHus JpoOHO- A pabora

palMOHAIBHBIX YPABHEHUH.
86/17. Penienue ypaBHEHUIA, bukBanpatHbie ypaBHEeHuS, Haxopsr kopHu ypaBHEHHH, KOTOpBIE dponramerbii | §23 Ne788(1-
CBOJISIIINXCS K KBAIPATHBIM METO/I 3aMEHBI IEPEMEHHOM cBOAATCS K KBaapaTHeIM. OIUCBIBAIOT ompoc, 3), 790,
YPaBHCHUAM Ha ITPUMEPaAX METOJ| 3aMEHbI Z*}'}%iﬁgyaﬂwa 7792(1)

= IIEPEMEHHOM ISl pelIeHUs =
87/18. Penienue ypaBHEHUIA, buxBanpaTHbie ypaBHEHUS, P O JUIA P dpouTambrpii | §23 No788(4-
" ypaBHEHUHN. COCTaBIIATh KBaApaTHbIE orpoc

CBOJAIIMXCS K KBaJJPAaTHBIM METO/]I 3aMEHBI IEPEMEHHON ’ 6), 792(2),




YpaBHCHUSM YpaBHEHUS U YPaBHEHHUS, CBOISIIUECS K 795
88/19. Perienue ypaBHEHUIA, bukBanpaTHbie ypaBHEHUSI, KBa/IpAaTHBIM, SIBJISIOIINCCS Camocrostenst | §23 No792(3),
CBOJISIIIIUXCSI K KBAIPATHBIM METO/I 3aMEHbBI IIEPEMEHHOM MaTCMaTHHCCKUMI MOZICIAIMH PEATIBHBIX | ai pabora 793,796
ypPaBHEHHAM CHTyaltni
89/20. ParnonansHbIe PelieHne TEKCTOBBIX 3a1a4 @OpMUPYIOT YMEHHUS PELIATh 331241 Ha (ponTabHbII §24 Ne804,
ypaBHEHHUS KaK anredpanIecKuM CIIoCOO0M. YuCiIa, Ha ABWKEHUE TI0 JJopore, Ha ompoc, 806, 834
MATEMATHYECKHE MOJIEIN MaremaTHyeckue MoAenu JBHXKEHUE MO BOJE, BBIIEISISI OCHOBHBIC ITpobnemtzre
PEATTBHBIX CHTYAIHiL pEaNbHBIX CHTYaLHIA. STAIbI MATEMATHUECKOTO MO/ICTMPOBAHHS SallaHiA

C MTOMOIIIBIO PAIIMOHATBHBIX YPABHEHHIH.
90/21. ParnoHaibHbIE Perirenne TeKCTOBBIX 3a1a4 3aKpEIIIOT yMEHHS PELIaTh TEKCTOBBIE | (PPOHTANbHBII §24 Ne811,
ypaBHEHHS KaK anredpandeckuM crocooom. 3aJla4M Ha Ha 4YKCJIa, Ha ABIDKEHUE 110 ompoc, 813, 818
MaTeMaTHYECKHE MOJIEIN MaremaTHyeckre MOACIH Jopore, Ha JIBI)KEHHUE I10 BOJIE IBIDKEHUE “ngB“ﬂYaﬂbHa
PEANBHBIX CHTYAIHi PEATBHBIX CUTYaLUi C IIOMOIIBIO PAlMOHAIBHBIX ypaBHeHuii, | # PacoTa

CocCTaBisTh palioHaAIbHBIE YPaBHEHUS,

SIBIISTFOIIAECS MaTEMAaTHUECKIUMMU

MOJIESIMU PEaIbHBIX CHTYaIni
91/22. PantuoHaJIbHBIE Pernenue TeKCTOBBIX 3a71a4 3aKperuIIIoT YMEHHUS PEIaTh TEKCTOBBIC Tectuposanue §24 Ne809,
ypaBHEHHS KaK anreOpanvdeckuM crocoOoM. 3aJa4d C TIOMOIIBIO PAllUOHATBHBIX 820
MareMaTHYeCKHE MOJIEIN MareMaTnueckue MOIETH YpaBHEHUI
PeaNIbHBIX CHTYALU pEeabHBIX CUTyalui
92/23. PaniuoHaIbHBIE Perrenre TeKCTOBBIX 3a1a4 3aKpeIuIsIFOT YMEHHS PEIllaTh TEKCTOBBIC (bpoHTaNBHEII §24 Ne 823,
ypaBHEHUS KaK anreOpanvdecKuM CriocoOoM. 3a7a4M C TIOMOIIBIO PALOHATBHBIX ompoc, 825, 828
MaTeMaTHYECKHE MOJICITH MaremMaTnyeckue MOJIETHN ypaBHEHUI HﬂﬂgBHHYaﬂbHa
PeaIbHBIX CHTYALUI pEeaIbHBIX CUTyalui 1 pabota
93/24. PantnoHasIbHBIE Perenne TEKCTOBEIX 3a1a4 3aKpenusAoT yMeHHs pemaTh TeKcToBble | Camocrosrensh | §24 No827,
ypaBHEHHS KaK areOpanvdeckuM crocoOoM. 3aJ]a4i C TIOMOIIBIO PAIUOHATBHBIX as pabora 830
MaTeMaTHUeCKHE MOJIEH MareMaTH4YeCKHE MOIEH ypaBHEHHI
peabHBIX CUTYaIni peaslbHbIX CHTyaluH
94/25. PantnoHaIbHBIE Perienue TEKCTOBBIX 3a1a4 3aKpEIUIAIOT yMEHHS PEIIATh TEKCTOBBIE | (PPOHTANBHBIIT §24 Neg29,
ypaBHEHHUS Kak areOpanIeckuM crocoOoM. 3aa4M C IIOMOIIBIO PallMOHAILHBIX ompoc, 831

MaTeMaTUYeCKUE MOJCIIN
peanbHBIX CUTYyaLUH.
[ToaroroBka Kk KOHTPOJIBHOM
pabore.

MaremaTHuecKue MOACIN
PCaJIbHBIX CI/ITyaI_II/Iﬁ

ypaBHEHUI

95/26. Konmponwvnas paboma
Ne7 «IlpumeHeHne
KBa/JIPATHBIX YPaBHEHHI1»

KoHntpouns, onieHka u
KOpPPEKLHs 3HAaHUU

[IpuMeHSIOT TeopeTHUECKNI MaTepHall,
M3YUYEHHBIM Ha IPEABIAYIIUX YPOKAX, IPU
pEIIeHNN KOHTPOJIBHBIX 3a/IlaHUi.

CaMoCTOSTEIbH
ast pabota

3agaHus HET




IToBTOpEHUME.

96/1. AHanmu3 KOHTPOJIBHOU Ynpomenne Beipaxenni. Jleficteus | O000IIAIOT NPpUOOpETCHHbBIE 3HAaHUs, | Ppontamensii | JIM. No71,83,
paboThI. YIpakKHEHUS ISt ¢ anreOpanIeckuMH APOOIMH. HABBIKA U YMCHHS 3a 8 Kitacc. ornpoc, 92,95,96
HOHYCTI/IMBIG 3HAYCHUA WHOAWBUAYyaJlbHA
MOBTOPEHUS Kypca 8 Kiacca 9 [TpuMeHsIOT MPHOOPETCHHBIC 3HAHUS,
nepemennsix. CBOMCTBA CTEIICHU C . A paboTa
97/2. YupaxueHust 1ist LEeTIBIM TTOKa3aTeNneM, QyHKIUSL yMCHIS, HAaBBIKH, B KOHKPETHOM Tectuposanne | JIM Nel05,
MOBTOPEHMS Kypca 8 Kiacca y = K ues rpaduK cBOMCTBA ACATCIBHOCTH. 110, 111,115
X
rpaduyecKuii crocoo pereHus
YpaBHEHUI
98/3. YnpaxHeHus st YucnoBbIe MHOYKECTBA, O600611aI0T IPHOOPETEHHbIE 3HaHus, | Gpontamsueii | JIM Nel21,
MOBTOPEHUS Kypca 8 Kiacca TOXKCCTBCHHBIC PEOOPA3OBaHNs | HABLIKM M YMEHHMS 3a 8 Kjacc. ompoc, 125, 124, 126
T HUHIWBUAYaJIbHA
BBIpaXKCHUH, COACpIKAIINX [IpumenstoT npuoOpeTeHHbIE 3HAHUS, 4 pill6OT:y
apu(MeTHIECKHE KBa/IPATHbIE YMEHWSI, HABbIKU, B KOHKPETHOU
KOpHH. (by?mm . JeSITeIIbHOCTH.
y = V/x , eé rpaduk u CBOHCTBA.
99/4. YupaxueHust 1is KBagpaTtHoe ypaBHEeHuE, O600maroT MpuoOpeTeHHbIE 3HAHMUSI, (ponTanbHbIi JM Nel57,
MOBTOPEHUS Kypca 8 Kiacca HEIOJIHOE KBaJPaTHOE HaBBIKA U YMCHHS 32 8 Kiiacc. OHPpOC, 160, 181,189
HHAWBUAYAJIbHA
YPABHCHHE, KOPCHb KBAXPATHOTO | [TpuMEHSIOT MPHOOPETCHHBIC 3HAHUS, | pi[l60T§y
ABHCHUA, PCIICHUC 1
100/5. YrpaxHeHus ist ﬁ ap aTHOI’“(I))ypaBHCHI/IH YMEHHUS, HABbIKH, B KOHKPETHOU TIpobemise TTM Ne204,
9
MOBTOPEHUS Kypca 8 Kiacca. pEIlEHHE HETIONHbBIX KBaJIPATHBIX ACATEILHOCTH. afanmA 207, 210
IToaroroBka Kk KOHTPOJIBHOMN ypaBHEHHUH, Teopema Buera,
pabore. Teopema, oOpaTHasi Teopeme
Buera. Peiienue 3agau.
101/6. Hmozoeas Kontpomnb, onenka u IIpuMeHSIOT TEOPETUYECKUI MaTepural, CamocrosTenst | 3amaHus HET
Konmponasnas paboma Ne8 KOPPEKIIUS 3HAHUI M3yUCHHBIN Ha MPEIBIIYIINX yPOKaX, mpy | i pabora
PCHICHUH KOHTPOJIbHBIX SaHaHHﬁ.
102/7. Ananiu3 KOHTPOJIBHOM O06o00maroT mpuodpeTeHHbIe 3HaHus, | lpobmemubie 3anaHus HET
3a1aHus

pa6OTBI. HTorosoe 3aHATHE.

HaBBbIKHW U YMCHUS 3a 8 kiacc.




Mopyab «I'eomeTpus»

Paszne | Kou-
IMocaenoBaTeILHOCTEL Jlomainee
Ja, BO DJIeMeHTBbI COAepPKAHUS Bo3Mo:xHBIE BUABI JeITeILHOCTH Bun konTpoJs
YPOKOB 3aJaHue
TeMa | 4acoB
1 2 3 4 5 6 7
< 2 1/1. Beognoe noBropeHue. | TpeyroibHUKH U TPU3HAKH IToBTOpSIFOT OCHOBHBIE TEMBI Kypca 7 OpoHTaTBHBIN I'n.2 §1.3,
E paBEHCTBA TPEYTOJILHUKOB, kiacca. COBEpIICHCTBYIOT HABBIKU onpoc, pemenue | 11.35,22,23,38
2 CyMMa YyTJIOB TPEyTOJIbHUKA, pemeHus 3amad. 3aga4 1o rotoBbiM | Ne4,8,17,2Ne10
e CMEKHBIC H BEPTUKAIBHBIC YTJIbI. YeprexRaM ,18,19,23.
&
5
5 2/2 .BBomHoe moBTOperue. | IlapammensHble n [ToBTOPSIOT OCHOBHBIE TEMBI Kypca 7 OpoHTATBHBIN 3anauu 1o
= MIEPIICHINKYIISPHEIE TIPSIMBIE, kiacca. COBEpIIEHCTBYIOT HABBIKH OIPOC, pelleHre | TOTOBBIM
g IMMPU3HAaKW MapalyiCJIbHOCTU peuicHuA 3aaa4. 3aJ1a9 10 TOTOBBIM qepTe)KaM
gg MPSIMBIX, CBOWCTBA YeprexraMm
MapauIeTbHBIX MPSIMBIX.
o 14 1/3. MHOTOYT OJIbHUKH. MuoroyronsHuk. Beimykibrii 3HAKOMSITCS ¢ MOHSITHSIMH MHOTOYTOJIBHIIK, ®ponTanbubii | I139-41,
E MHOFO}'/TOJ'ILHI/IK, ) BBIIYKJIbIl MHOTOYTOJIbHUK. DOpMyYIUPYIOT U OIIPOC, IIPOBEPKA Ne364a,
= YeThIPEXYTrONbHHUK KaK YaCTHBIH | OKa3bIBAIOT TCOPEMBI O CyME yIJIOB /3. 365a.6.I. 368
i ] M
= BUII MHOFOYFOJ'H)HI/IKa, CyMMa BBIITYKJIOT'O MHOTOYT'OJIbHHUKA U
= YCTBIPEXYI'OJIbHUKA, PCIIATh 3a/Ja4U 110 TEME.
= YTJIOB BBIMYKJIOTO
) Coszoaiom 06D03 UETIOCNIHO20 MUPOBO33DEHUA
>< MHOTOYTOJIbHHKA.
3& npu peweHuu mamemamuiyecKkux 3(1()0‘{, 8
= KOMOPbIX co0eparcambest aKmul U3 HCU3HU
S Hejloseka u 061/{4@0}’)’1661, pes3yibmamax
p 0esIMebHOCIU U OMHOULCHUSX 1100ell
2/4 MHOTOYTOJIbHUKHY. Pacro3HaroT Ha YepTex’ax MHOTOYTOJIbHUKH U DpoHTATBHBIN Ne366, 369,
Pemienue 3amad. BBIITYKJIBIE MHOTOYT'OJIBHUK, UCIIOJIB3YsI ompoc, c/p 370;
oIpezieIeHe, IPUMEHSIOT POPMYITy CyMMBI
YIJI0B BBIITYKJIOTO MHOTOYT'OJIbHUKA IPH
HaXO0XICHUH 3JIEMCHTOB MHOT'OYT'OJIbHUKA
3/5. Iapamienorpamm. [MapamnenorpaMM, ero CBOMCTBa, | 3HAKOMSATCS C MOHATUEM MAPAILIETIOTPAMM, ®ponranehbii | [1.42, Ne371a,
pemeHI/Ie 3ajay. €ro CBOMCTBAMH H JOKa3aTCJIbCTBAMMU. Vuatcs OHpOC 372B, 376B,F
Ppacrio3HaBaTh MapauiejiorpaMM Ha YCePTEKax
Cpeaur YEThIPEXYTOJIbHUKOB, PCHIAIOT 3aJa4n
0 TeMe
4/6. ITpuzHaku [Ipu3naku napamienorpamma, 3HaKOMSATCS C IPU3HAKaMU NapajuiesorpaMma D pOoHTANBHBIN 11.43. Ne383,
napasuiesorpaMmma. perieHue 3a1ad. U UX JI0Ka3aTelbCTBAMH. YUarcs JOKa3blBath , ompoc. 373
qTO Z[aHHLIﬁ YCTBIPEXYT'OJIbHUK ABJIACTCSA
napajjiejiorpaMMoM, peIIaroT 3a1a4y 1o TEME
5/7. Pewenue 3a1ad 1o Pemenne 3a7a4 Ha BRIYUCIICHUE, 3HaT U GOPMYIUPYIOT OTNPEACICHUE ®dpoHTATBHBIN Ne375,380




teme «IlapannenorpamMmy

JTIOKA3aTeILCTBO M TIOCTPOCHHUE C
HCIOJb30BAaHUEM CBOIICTB

rapaJuiesiorpaMmma, ero CBOMCTBa U MpU3HAKU
C 10Ka3aTeJIbCTBOM. BBIMOIHSAIOT YepTEekH 110
YCIIOBHIO 3a1a4H, HAXOIAT YIJIbl U CTOPOHBI

OIIPOC, pelIeHne
3a/1a4 110 TOT.

H3YYCHHBIX (UTYp: HA N YepTekKaM.
TPUMEHEHHE CBOMCTB 1 napajuiesiorpaMmma, UCIoJb3ysl CBOICTBA o/
YIJIOB ¥ CTOPOH, PEIIAIOT 3a/1auH. p-
MIPHU3HAKOB MapajuIeiorpaMma.
HDOﬂG‘ﬂﬂiOm yeadcumeilbHoe OmHoueHue K
MHEHUI0 Opyeux aroell
6/8. Tpanenusi. Tparnenuu u e€ 3IEMEHTHI, 3HAKOMATCA € IOHATUAMM TPAIELUs, €€ OpoHTaTBHBIN I1.44.
paBHOOCPCHHAS TPATICLI, SNIEMEHTaMH ; paBHOGEpeHHas 1 OIIPOC, pelieHHe Ne386,387,
T o IIPAMOYTOJIbHAas areu. @opMyIUpYIOT U
CBOWCTBA PaBHOOEAPEHHOM pAMOY Tpairen 6p yaupy 3a71a4 110 TOT. 390
TpaHCHI/H/I, pemeHI/Ie 3aau. JO0Ka3bIBalOT CBOMCTBA paBHOOCAPCHHOU qepTemaM_
Tpamneunu, €€ 3JIEMEHTBI, BUABI HA YEPTEKAX,
HAXOJAT YTJIBI U CTOPOHEI PaBHOOEPEHHOM
Tpancuuu, uCrIoJab3ys €€ CBOIiCTBa
7/9. Teopema Daneca. Teopema Qaneca. 3aga4da Ha DopMyIHPYIOT U JOKa3bIBAIOT TEOPEMY Pemenue 3agaa mo | Ne385, 388

IIOCTPOCHUE: JIeJIEHUE OTpe3Ka Ha
N paBHBIX YacTei.

®darneca. 3HAKOMATCS C €€ MIPUMCHCHUEM U
oTallaMHu JOKa3aTCJIbCTBA. Pemarot 3aJa4u 110
TEME

TOT. YepTexkaM

8/10. 3agauu Ha Pemenwne 3amaq Ha mocTpoeHue, 3HAKOMSATCS C OCHOBHBIMHU TUIIAMH 33/a4 Ha OpoHTaATBHBIN Ne396, 3930,8,
MOCTPOCHHUE. JICJICHUE OTPEe3Ka Ha N paBHBbI| TIOCTPOCHHUE, Y4aTCs ICJUTh OTPE3OK Ha II onpoc 394, 398.
qacTeli. PaBHBIX OTPE3KOB, BHITIOTHSIIOT HEOOXOAMMBIE
TMOCTPOCHUA
9/11. IlpSAMOYTOTBHUK. [IpsMOyTONILHUK, €ro CBOMCTBA | 3HAKOMATCS C MOHATUEM MPSIMOYTOJIBHHUK, ETO dpoHTaTBHBII I1.45
MPU3HAKU, IPUMEHEHHE UX IIPU CBOHCTBAMH U MX JIOKA3aTeIbCTBAMH. OIPOC 32724 MO Ne399,401a,
peleHuy 3a1ay. Pacno3HaroT npsIMOyroJIbHUK Ha HepTexax, TOT. UepTERAM 404
HaxXo4dAT CTOPOHBI, UCIIOJIB3Yysl CBOUCTBA YIJIOB
U AUaroHangen
12/10. Pom6. KBaxpar. Pom0 u kBagpart, ux CBOWCTBA H 3HAaKOMUTBCS C NOHATUSMH, CBOMCTBAMU H 3amaun no 11.46 Ne405,
MIPU3HAKH, pElIeHre 3a1a4. npusHaKamMu QUryp pom6 U KBaapat, uX TOTOBBIM 409,411.
JOKa3aTCJIbCTBaAaMM. Pacno3naror n qepTeH(aM.
n300pakaroT poMO, KBapaT, HAXOIAT
CTOPOHBI M YI'JIbl, pCHIAIOT 3aJ1a4H 110 TCMC
13/11. Pemrenne 3amay. Perienue 3a1a4y Ha BeIYKCICHUE, | 3HAOT U GOPMYIUPYIOT ONPENENIEHH)S , c¢/p ¢ camo Ne4150, 413a,

JI0Ka3aTeJIbCTBO U IIOCTPOEHUE C
HCIIOJIb30BAaHUEM CBOMCTB
H3YUYEHHBIX (QUTYP.

CBOWCTBA W MPU3HAKHU MPSMOYTOJIbHHUKA,
pomba 1 KBajpaTa ¢ I0Ka3aTeIbCTBAMHU.
Ouenusaiom cobcmeennwvie u uysicue
NOCIMYNKU, OCHOBbIBASACH HA
obuweuenoseyeckue Hopmbl, HPABCHEEHHbLE U
OMuUYecKUe YeHHOCIU Yelo8e4ecmed

nposepkoii (Tect)

410.

12/14. OceBas u
[EHTpaTbHAS CUMMETPHUH.

Cummerpus ¢uryp. OceBas u
LEHTpaJbHast CAMMETPUH KaK
CBOMCTBa HEKOTOPBIX
reoMeTpHYECKuX QUryp.
Nzo0paxkeHrne cUMMETPUYHBIX

3HAKOMSATCS C TIOHATHSIMHU OCEBas U
LEHTpaJIbHasi CHMMETPHUH U UX CBOMCTBAMHU.
VY4arcst HaXOAUTh BUABI CHMMETPHH B
MPSIMOYTOJIbHUKAX, CTPOUTh CUMMETPUYHBIE
TOYKH U paclo3HaBaTh GUIYypbl, 00Jaaronye
OCEBOI1 U LIEHTPaIbHOM CUMMETPHEH, peIaoT

Perenue 3agay mo
TOTOBBIM YEPTEKAM

11.47 Ne
403,406,409,
420, 421




duryp.

3aa4M 110 TEMC.

13/15.Pemenue 3amaq.
TTonroroBka k
KOHTPOJILHOH padore.

Pemenue 3aau Ha BEIYUCIICHUE,
JI0Ka3aTeNbCTBO U MTOCTPOEHHE C
HCIIONb30BAHUEM CBOMCTB
M3YYCHHBIX (UTYD:
YETBIPEXYTOJIbHUKU
(mapamienorpamm,
MPSAMOYTOJILHUK, POMO, KBaJIpar,
Tpanenus).

3HatoT (OPMYIUPOBKH ONPEICICHHH ,
CBOWCTB U IMpU3HAKOB. HaxoasT cTopoHbI
KBaJ(paTa, eCJIM U3BECTHBI YaCTU CTOPOH,
HCTIONB3Ys CBOMCTBA MPSIMOYTOJIBHOTO
TPEyTroJIbHUKA

Pemienue 3agad mo
TFOTOBBIM YepTEKaAM

3agaun mo
TOTOBBIM
YyepTeKaM.

14/16. Konmponvnasn
paboma Nel
«HemuvipéxyzonvHukuy.

Pemenne 3a1a4 Ha BEIYHCIICHHE,
JI0Ka3aTeIbCTBO U TIOCTPOCHHE C
HCIOJIb30BAHUEM CBOMCTB
W3YUYCHHBIX QUTYD.

JIeMOHCTPHPYIOT MaTeMaTHIECKHE 3HAHUS 1
YMEHHS IIPU PELICHUH 33/1a4

3amanus HET

ITanomaanp

14

1/17. Ananu3 koHTposbpHOU | [ToHATHE TUTOMAAN TIOCKUX 3HAKOMSATCS C TIOHATHEM ILIOINA/b, OpoHTaATBHBIN 11.48,49,
pabotsl. [Imomanp ¢uryp. OCHOBHBIE CBOHCTBA OCHOBHBIMH CBOHCTBAMM TLIOINANIEH, onpoc Ne448,4496,45
MHOT'OyTOJIbHHKA. IJIOIIA/EH: paBHOCOCTABIEHHblE | CBOMCTBAMH PABHOCOCTABIICHHBIX 1 06,446.
¥ pABHOBEJMKHE (QUIYDBL PpaBHOBENHKHX QUTYD, HOPMYIION s
DODPMYIIa ILIOMAH KBAIPATa BBIYMCIICHUS TUIOAAU KBaapara. [lomyyator
pMy para. HpEeCTaBICHUE O CIOCOOe U3MEPEHUs
iomanaun npsAMoOyTroJibHUKa. Brruucnsaror
IUIONIA/(b KBAPATa, PENIAOT 3a/[auH MO TEME.
2/18. Inomans [Tnomane npsiIMOyroJbHUKA. 3HaKOMATCs ¢ HOPMYIION BBIYMCIICHHUS dpoHTaTBHBII I1.50. Ne
MPSIMOYTOJILHUKA. Pemenue 3anmau. TUIOINAK NPAMOYTOJIbHUKA 01poc 454,455,456
3/19. [Tnomans dopmyiia mionanu 3HakomsaTCs ¢ hopMmyIoit oA ®ponrtanehbii | IL51.
napauienorpamma. napajiejaorpamma u eé napajnesorpaMma 1 ee 10Ka3aTeabCTBOM. onpoc Ne459s,r,
IPUMEHEHHE TIPH PELICHNAH 3ajad. | - 1aTcs BRIBOUTS Gopmyiy miomam 460,4642a,462
napajieJiorpaMMa U HaxoJAT IJI01a/b
mapajuiesiorpaMMa, HCodb3ys hopMyIy ,
pelIaroT 3aa4M 110 TCMEC.
4/20. Thiowans dopmyna miIonaIu 3HakoMATCA ¢ (HOPMYIION TUIOMIAN OpoHTATBHBIN I1. 52,
TPEyroJbHUKA. TPEYTOJbHUKA U €€ IPUMEHEHUs | TPCYTOJbHHKA U €€ I0KA3aTeILCTBOM, OIpoc. Ne4688B,r,473,4
HpI/I peIHeHI/II/I 3aj1ad4. TCOPEMOU 00 OTHOILEHNH miomancu C 69
TPEyroJbHUKOB, UMEIOLINX PaBHBIN yrol, ee P
J0Ka3aTCIIbCTBOM. Pemaror 3aJa4M 110 TEME
5/21 Inomane Teopema 00 OTHOIIEHUH DOpMYIMPYIOT TEOPEMBI 00 OTHOINEHUH ®dpoHTATBHBIN I1.52,Ne479a,
TPEYTOJIbHUKA. IJTOMAIEH TPEYTOIHLHUKOB TIOMA/EH TPEYTOIbHUKOB, HMEIOLIHX OIpoc. 476a,477

HMEIOIIMX [0 PAaBHOMY YTITy.
Pemenue 3amau.

paBHBIN yroil. Jloka3blBalOT TEOPEMY U
NIPUMEHSIOT €€ Ul PEILCHUS 3a1a4.

C.p. (3agauu o
TOT.9epTEkKaM)

6/22..I1nomane Tpanemum.

<I)opMyna rmjom@aaun Tpancuuu u
eé MPUMCHCHUC K PCHICHUIO

3HaKoMsATCS ¢ (POPMYIION Tparenuu u ee
JI0Ka3aTEeNbCTBOM.

OpoHTATBHBIN
OITPOC 3a1a4u 1Mo

I1.53,Ne4800,8,
481,478,4766.




3aJaad.

rOT.9epTexam

7/23 Peuienue 3amad. Pemrenue 3amau Ha Beluncienne 1 | PopMylIHUpyrOT NOHATHUE ILIOLAb, OCHOBHBIE Tect Ned66,467
TOKA3aTeITLCTBO C CBOMCTBA IUIOIIAAU, (POPMYIIBI IS
WCTIOJIb30BaHUEM H3YYEHHBIX BBIMUCIICHUA IITIOMIaIN KBApaTa,
(OPMYII Ha BBIMHCIIEHHE NPSAMOYTOJIbHUKA, TPEYTOJIbHUKA,
o mapajuiesiorpaMMa, Tparenis, pomoa.
IO CH.
Pemarot 3aa4M I10 TEME. OHEHMBCUOWZ
cobcmeennvie u yyaitrcue nocmynkKu,
OCHOBblBAsICb HA 06meqeﬂoseuecm{e HOpMbL,
HpABCMBEHHbIE U DMUHECKUEe UCHHOCMU
yejaoeeuecmeda
8/24. Pemenue 3anau. Pemrenue 3anau Ha BeryrcaeHne U | PemiaoT 3aga4u Ha BEIYUCIECHHUE IIOMACH C.p. Her
JI0KA3aTeILCTBO C ¢buryp, BBIBOIUTH GOPMYJIBI IUTOMIAICH
VICTIONIE30BAHHUEM H3Y4EHHBIX napajiesorpaMmma, Tpamneiuu, Tlv)eyrom)HHKa.
(OpPMyII Ha BBIUUCIICHUE IIpoexTupyroT UHIUBUYaJIbHBIH MapmpyTu
o BBITNTOJIHCHUA HpO6HCMHLIX 30H B I/I?:y‘IeHHOI/I
TLTOIIACH.
TCMC IIPpH NMOMOIIU CPEACTB CAMOJUArHOCTUKH
9/25. Teopema [lucdaropa. | Teopema ITudaropa u eé 3naxomATCs ¢ Teopemoi [Tudaropa u ee pemenue 3ama4d mo | 11.54,Ne483B,r,
MPUMEHEHHUE K PELICHUIO 334a4. nokasarenscTBOM. Haxomsit CTOpoHBI TOTOBBIM 484B,1,1,486B
TPEYTOJIBHUKA , UCIIONB3YS TEOPEMY qepTEeKAM.
[Mudaropa, pemaroT 3a1a9u IO TEME.
10/26. Teopema, oopatHas | Teopema, oOpaTHast Teopeme 3HaKOMATBCS C TEOPEMOM, 0OpaTHOH Teopeme OpoHTATBHBIN 11.55,Ne498r, 1,
teopeme [Tudaropa. [Mudaropa, e€ npumeHeHHE K Hungaropa, ee nokasarenscTBoM. Pemator €,4996,488

PELICHUIO 3a/1a4.

3aJa4M 110 TEME

OTIPOC, peIIeHIEe
3aJa4 110 rOTOBbIM

yepTexKam
11/27. Pemenue 3amay. Pemenwne 3agau Ha ®opmynupyroT Teopemy Iludparopa u OpoHTATBHBIN Ne489a, 491a,
UCIIOJIb30BaHUE TEOPEMBI 00paTHYI0 eii. BEIMONHSIOT YepTex mo orpoc, 493
HI/I(l)aFOpa u TeopeMBI,06paTHOI71 YCJIOBHUIO 3aJla4U, HAXOJAT DJICMCHTBI Cp
cit. TPEYTOJIBHUKA, UCTIONB3YS TEOpEMy
[udaropa, onpenesroT BUI TPEYTOJIBHIUKA,
HCTIONB3Ys TeOpeMy, 00paTHYIO TeopeMe
[udgaropa.
12/28. Pewienue 3ana4. Pelienus 3a1a4u no reme. 3HakoMmsTcs ¢ popmysoi I'epona s OpoHTaTBHBIN Ne494,4956,49
®opmyna ['epona u eé BBIUUCIICHUS IO U TPEYTOJIbHUKA C ompoc. 0Oa,B.
[IPUMEHEHHE K PELICHHIO 3a7a4. JIoKa3aTenbcTBOM. DopMymHpyIOT TEOpEMY
Iudaropa u TeopeMy, 0GpaTHyIO TEOpEME
[udaropa, ¢ nokazarenscTBamMu. Pemaior
321499 TI0 TEME.
13/29. Pemrenne 3amad. Pemenue 3anaud Ha Beruuciaenue u | ©opmynupyror teopems [ndaropa u eit OpoHTATBHBIN Ne503,518,529.

ITonroroBka k
KOHTPOJIBHOM padoTe.

JI0Ka3aTeIbCTBO C
HCIIOJIb30BAHUEM H3YUEHHBIX
(hopMy1 Ha BEIYHCIICHHE:
IJIOUIAIM NPSIMOYTOJIHHHKA,

00paTHOH. BBRIMOTHAIOT YePTEXK 1O YCIOBHIO
3a/1a4M, HaXOAT 2JIEMEHTBI TPEYTOJIbHUKA,
ucrons3ys Teopemy [Tudaropa, onpenensror
BUJI TPEYT'OJIbHHKA, UCIIOJIb3Ys TEOPEMY ,

OTIPOC, pelieHure
3a7a4 110 TOTOBBIM
yepTexam




napaienorpaMmma, TpeyroibHUKa
U Tparenuy, IpuMeHEeHUE
TeopeMsl [Tudaropa u TeopeMsil,
00paTHOM €.

obpatryto Teopeme [Tudaropa._Cozdarom
06pas yerocmo20 MUpO8O33peHUs npu
peutenuy Mamemamuyeckux 3a0ay, 6
KOMOPbIX COOEPHCAMBCIA (PAKNMbBL U3 HCUZHU
uenosexa u obwecmasa, pe3yibmamax
OesimenbHOCIU 1 OMHOUEeHUSX TI00ell

14/30. Konmponsnasn
paboma Ne2
«llnowaosy.

Pemenue 3a1a4 Ha BRIYUCIICHUE U
J0Ka3aTcIbCTBO C
HCIIOJIb30BAHUEM N3YUCHHBIX

hopmy.

JleMOHCTpHUPYIOT MaTeMaTH4YeCKHe 3HAHUS U
YMEHUS MPU peIleHNH 3ajau

3amanus HeT

IToxo0HbBIE TPEYTOJILHUKH

19

1/31. AHanu3 KoHTpobHOH | [IpomopLroHaibHbIE OTPE3KH. 3HaKOMATCS C HOHATHSIMH TIOXOOHBIE Oponrtanehbiii | 11.56,57,
pa6OTLI. OHpC,I[CJ'IeHI/IE} Hpeo6pa3OBaHI/I$1 nogoous. . TPEYTOIBHAKH , IPOMOPINOHAILEHBIE OTPE3KH, o1Ipoc (OCH.CB‘BO N9534a.6,536a,
HO[[O6HI)IX TpeyFOHBHI/IKOB. HOH}ITI/IC o HOHO6I/H/I (bl/ll"yp u CO CBOMCTBOM 6I/ICCGKTpI/ICLI yria. HaXO,I[HT HpOHOpHI/II/I) 538, 542
DJICMCHTBI TPCYTOJIbHUKA, UCITOJIb3Yy
romotetnu. [logooue N
CBOHMCTBO 6I/ICCGKTPI/ICLI O ACIICHHUHU
TpeyronbHuKoB. Koaddumment o
o TPOTUBONOJIOKHOU CTOPOHBI, PCIIAOT 3aJa4HU.
noo6ust. CBOHCTBO OMCCEKTPHUCH
yrJia TPEyrobHHUKA.
2/32. OtHOmIEeHHS COOTHOIIICHHE MEXITY 3HAKOMSITCS C TCOPEMOii 06 OTHOLICHHH @ponraneubiii | 1158.

IUTIOIAEN ITOMOOHBIX
TPEYTrOJIbHUKOB.

IDIOMIAISIMA TIOJOOHBIX QUTYP.
Teopema 00 OTHOIIEHUU
Iomaaei moao0HbIX
TpeyroiabHUKOB. [IpuMeHeHne
IIPY PEIICHUH 3a/1a4.

rmomaz[eﬁ HOZ[O6HBIX TPCYTOJIbHUKOB, €€
J0Ka3aTCJIbCTBOM. HaXO,I[SIT OTHOIICHHUE
rmomaz[eﬁ, COCTABJIAIOT YPAaBHCHUS , HCXOOA
H3 YCJIOBHUA 3a/la4u, pCIIarOT 3aJa4u 1O TEME.

OIIPOC penreHune
3a7a4 10 TOTOBBIM
gepTexam

Ne544,543,546,
549

3/33. IlepBblit mpr3HAK
1010011 TPEYTOJIbHUKOB.

[pusHaku nogobus
TpeyroibHUKOB. [lepBbIii pU3HaK
o00MsI TPEYTOJIBHHUKOB,
Pemenue 3anau Ha npUuMeHEHUE
MIPU3HAKA.

3HAKOMSATCA C TIEPBBIM IPU3HAKOM MOJO0HS
TPEYrOJIbHUKOB, €r0 JOKa3aTeIbCTBOM.
BEINOTHAIOT YepTex 0 yCIOBHIO 33/1a4H,
pemIaoT 3a/1a4u 10 TeME.

C.p.Ha ompen-e
OXOOHBIX
TPEYTOJbLHUKOB

I1.59 Ne550,
5516,553,5556

4/34. Ilpumenenune nepBoro | Pernenne 3agad Ha MpUMeHEHNE DOopMyIUPYIOT U JOKA3bIBAIOT NEPBBIMA Maremar. nukranr. | I1.59

MpHU3HaKa MPU PEHICHUN [IEPBOTO MPHU3HAKA ITOA00US NPU3HAK [OI00Us TPEYTOIbHUKOB, Ne552a,6,5578,

3a1a4. TPEYrONbHIKOB TIPUMEHSIOT TIEPBHIH MPU3HAK ITOA00US 558,556
TPEYTOJIbHUKOB IIPU PEIICHNUM 3a1a4.

5/35. Bropoii u Tpetuit Bropoii u Tpetnii npusHak 3HAKOMSATCS CO BTOPBIM U TPETHUM Pemenwne 3agaa mo | [1.60,61.

MPU3HAK TOA00Us moo6us, X MpUMEHEHHE MPH TNpU3HAKAMH [T0100Hs TPEYTONLHIKOB, HX TOTOBBIM Ne559,560,

TPEYroJbHHUKOB. pElICHUH 33/1a4. JI0Ka3aTeNbCTBAMA. PelllaioT 3a7ia4u 1o Teme YepTexKaM. 561.

6/36. Pemrenne 3agad 1o Pemenne 3a1a4 Ha BEIYHCIICHUE, dopMynupyrOT TpH NpU3HaKa NOA00Us 3amayu mo ror. Ne562,563,604,

TeMeE. JI0Ka3aTeJIbCTBO U MOCTPOCHHUE ¢ | TPEYTOJNILHUKOB, PEIIAIOT 331241 110 yepTexam 605.

HCIIONb30BAaHUEM CBOMCTB
H3YUYEHHBIX UTyp: MOJT0OHBIX
TPEyroJIbHHUKOB.

U3yYECHHOU TEMBI.

C.p.




7/37 IlogrotoBka K
KOHTPOJIbHO# padoTe.
Pemenune 3amau

Pemenne 3aga4 Ha BEIYHCIICHHE,
JI0Ka3aTeIbCTBO U TIOCTPOCHHE C
HCTIOJB30BaHHEM CBOHCTB
M3YYEeHHBIX (UTYP: TOTOOHBIX
TPEYTOJIbHUKOB

Haxo/sIT CTOpOHBI, YIIIbl, OTHOILIEHHUS! CTOPOH,
OTHOILICHHE TIEPUMETPOB U ILIOIIAACH
MOJIOOHBIX TPEYTOJILHUKOB, UCTIONb3Ys
MIPU3HAKH OJ00MS, JOKA3EIBAIOT MTOJO0HE
TPEYTOJLHUKOB, UCIIOJIB3Ys HanboIee

3¢ (G eKTUBHBIC MPU3HAKK MOI00US

OpoHTANTBHBIN
OTIPOC TI0 TEOpeT.
MaTepuaity.

3agauu mo
TOTOBBIM
yeprexam

8/38. Konmponvnasn
paooma Ne3 «llodobnvie
mpeyzonbHUKU

Pemienue 3anau Ha BeIYHCIICHUE,
JIOKa3aTeNIbCTBO M MMOCTPOCHHUE C
HCIIOJIb30BaHUEM CBOMCTB
M3YYEeHHBIX (UTYP: TOJTOOHBIX
TPEYrOJIbHHUKOB.

JleMOHCTpHUPYIOT MaTeMaTH4YeCKHe 3HAHUS U
YMEHUS MPU peIleHNH 3ajau

3amanus HeT

9/39. Ananu3 KoHTpONBHOH | OnpeneneHue cpeaHel TUHIH 3HaKOMATCS C NOHATHEM CPEHSA JTHHHAS YcrHoe pemerne | [1.62,No556,
paboTsl. CpeqHsis THHUSL TPEYTOJIbHHUKA, TEOPEMA O TpeyrosbHuKa. POPMYTHPYIOT M IOKA3hIBAIOT | 337184 110 TOTOBRIM | 570,571
TpeyrojbHHUKa CpeaHel TMHUY TpeyTroJibHUKa 1 | TCOPEMY O CPEAHCH JIMHNUH TPEYTobHIKa, YepTeKaM.

eé NpUMEHEHKE TIPU PELICHUN Haxo4dAT CPCAHIOK0 JIMHUIO TPEYTrOJIbHUKA,

3agau peHIaroT 3aa41 O TEME.
10/40. Cpenusist nuHAS Touka nepecedeHns Mennan @opMyIHPYIOT U AOKA3BIBAIOT TCOPEMY O VYcrHas paborano | Ne568,569

TpeyronbHuKa. CBOHCTBO
Me1aH TPEYTOoJIbHUKA.

TpEeyroJibHUKa. Pelienue 3anay Ha

MPUMEHEHNE TEOPEMBI O CpETHEN
JIUHUH TPEYTONBHUKA U TOUKE
TepeceyeHrst MeJMaH.

CpefHeH TMHUN TPEyroJIbHUKA. 3HAKOMATCS
CO CBOMCTBOM MEJIMaH TPEYrOJIbHUKA.
HaxonaT 351eMeHThI TpeYTroIbHHUKA, UCIIONIB3YS
CBOWCTBO MEMaHBI, PEIIAIOT 3a/1a41 0 TeMe

TOTOBBIM
YepTeKaM.

11/41. [IponopunoHanbHbIE
OTpPE3KHU B MPSMOYTOJIEHBIX
TPEYTrOJIbHUKAX.

IIponopumoHanbHbIE OTPE3KHU B
MIPSMOYTOJIEHOM TPEYTOJIbHHKE:
CBOWCTBO BBICOTHI
MIPSIMOYTOJILHOTO TPEYTOJIBHUKA,

[IPUMEHEHUS IIPU PELICHUH 3a/1a4.

3HAKOMSTCS C IOHITHEM CpEIHEE
mpornopiIruoHanbHoe. POpMYyTUPYIOT U
JIOKA3bIBAIOT TEOPEMY O MPOMOPIIMOHATBHBIX
OTpe3Kax B IMPSMOYTOIFHOM OTpPE3Ke.
3HAKOMSTCS CO CBOMCTBOM BBICOTHI
MPSIMOYTOJIBHOTO TPEYTOJILHUKA,
MPOBEACHHON U3 BEPIIMHBI IPSIMOTO yTIIa.
Haxomsat 31eMeHTHI IPsSIMOYTOJIEHOTO
TPEYTOJIBHHUKA, UCTIONB3YS CBOHCTBO BBICOTHI,
peIaloT 3a/1a41 MO0 TeMe.

YcrHas paboTa 1o
TOTOBBIM
YepTeKaM.

I1.63.Ne572a,8B,
1,573,5740.

12/42. IponopiioHaNbHEBIE
OTPE3KH B MPSIMOYTOJIILHOM
TPEyroJbHHKE.

Pemenue 3anau Ha npUuMeHEHUE
TEOPHUH MOT00HBIX
TPEYTOJIbHUKOB

DopMyIUPYIOT ONPEAEIEHUE CPEIHETO
IIPONOPLUOHAIILHOTO IBYX OTPE3KOB,
(hopMYyIHPYIOT | JOKA3BIBAIOT TEOPEMY O
NIPONIOPLIMOHANIBHBIX OTPE3KAX B
NIPSIMOYTOJIbHOM TPEYIOJIbHUKE, CBOWCTBO
BBICOTBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAECHHOI0 U3 BEPIIMHBI IPSIMOTO yIia, U
MIPUMEHSIOT €r0 NpU pellleHnH 3aad. Pemarot
3aJ1a4u 110 TeMeE.

YcTHBIi ompoc
pelieHue 3a1a4 1o
rOT.4epT.

Ne575,577,579.

13/43. U3mepurenbHbie [Ipumenenune nogooust Haxopar paccrosiHue 110 HENOCTYNHOU Touky, | YcrHas pabdotamo | [1.64,Ne580,
pabOThI HA MECTHOCTH. TPEYIrOJIbHUKOB HA MECTHOCTH, OIHUCBIBAIOT PEAILHBIC CUTYAlUH HA A3bIKE TOTOBBIM 581.
peHIeHI/IH 3a7a4 [0 TEME. reoMeTpuu, NpUMCHIAIOT TCOPHUIO O HO,HO6HI)IX qepTeH(aM.




TPEYTONBHUKAX TIPH U3MEPHUTENBHBIX paboTax
HAa MECTHOCTH

14/44 3apgaun Ha
MOCTPOCHUE METOJIOM
nmoaoous.

Hcnonp3oBanue mogoous mpu
pellIeHUH 3a/1a4 Ha MOCTPOCHHE.

3HAKOMSATCS C ATAllaMU ITOCTPOCHUSL. YdaTcst
CTPOUTBH OUCCEKTPUCY, BBICOTY, MEIHAHY
TPEYTrOJIbHHUKA; YyTOJI, PABHBIH JaHHOMY;
MPSIMYI0, ApaJICNIbHYIO JaHHOM

YcrHas pabota o
TOTOBBIM
YepTeKaM.

Ne5856,8,587,5
88,590

15/45. Cunyc, KOCHHYC U Cunyc, KOCUHYC, TAaHTE€HC, 3HAKOMSTCS C MOHITUSIMU CUHYC, KOCUHYC, C.p. (pewenue 3agau | [1.66 No
TaHI'€HC, KOTAHT€HC KOTaHTEHC OCTPOTO yIJia TaHI'CHC U KOTAHI'CHC OCTPOro yria 110 TOTOBBIM 5918,r,5920,1,¢
OCTpOFO yrna HpﬂMoyFOHBHOFO TpeyFOJ'ILHI/IKa u IpAMOYTOJIBHOI'O TPEYTrOJIbHUKA. 3HaKOMSATCSA qepTemaM) ,593B,r
TIPSIMOYTONEHOTO yrioB ot 0 1o 180°, mpusenenne | © OCHOBHRIMH TPUTOHOMCTPHACCKIMI
TpeerHBHHKa. K OCTpOMy yrﬂy- OCHOBHOC TOXAECTBaAaMU. HaXO)IHT 3Haqu“1/I$1 OJHOU U3
TPUTOHOMCTPUICCKUX q)yHKIII/II/I 110 3HAa4YCHHUIO

TPHTOHOMCTPHHCCKOC JIpYroi, penaroT 3aa4uy 10 TEME.

TOXKJECTBOM, (POPMYIIHL,

CBSI3BIBAIOLIME CUHYC, KOCUHYC,

TAHT€HC, KOTAHI€HC OJIHOTO U

TOTO K€ yIJa.
16/46. 3na4yenus cuHyca, 3nauenus Sin, Cos, TQ st yriaoB | 3HAKOMSTCS U BBIBOJAT 3HAYEHHE CHHYCA, Yecr.pabora o I1.67

KOCHHYCA, TAHTEHCA JIJIS
YIJIOB 30°,45° 60°,

30°,45°,60°. Pernenne
NPsIMOYTOJBbHBIX TPEYIOJIbHUKOB

KOCHHYCA M TaHTeHCa JUIs YIJIoB, paBHbIX 30°,
60° 1 45° rpazycoB. OnpenesioT 3HaYCHHE
CHHYyCa, KOCHHYCA, TAHTCHCA TI0 3aJ]aHHOMY
3HAYCHUIO YTJIOB, PEIIAIOT 3a/1a4H 10 TEME.

TOTOBBIM
YepTeKaM.

Ne595,597,598.

17/47. CootHOLIEHUS
MEK/Ty CTOPOHAMH H
yIJIaMH TIPSIMOYTOJIBHOTO
TPEyroJbHHKA.

Pemenue npsMoyroapHBIX
TPEYTOJIbHUKOB.

DOopMyIUPYIOT ONPEACICHUS CHHYCA,
KOCHHYCa, TAHI'€HCA M KOTAHT'€HCa OCTPOTO
yria mpsMOYTOJIbHOTO TPEYroJbHHKA;
OCHOBHbIE TPUTOHOMETPUUECKHE TOK/IECTBA,
BBIBOJIMTH 3HAUCHUS CUHYCA, KOCUHYCA U
TaHTeHCa IS YTIIOB , PaBHBIX 300, 45° i1 60°
rpajlyCcoB, PEIIAIOT 33/Ia41 10 TEME

Ycr.pabora o
TOTOBBIM
yepTenam,
C.p.(tect)

I1.63-67. Ne
559,601,602.

18/48. IToaroroska K
KOHTPOJIBHOM padoTe.
Pemenue 3amauy.

Pemenne 3a1a4 Ha BEIYHCIICHHUE H
JI0Ka3aTeJIbCTBO C
WCTIOJIb30BaHUEM M3YYEeHHBIX
hopmy, perenne
HPSMOYTOJIEHBIX TPEYTOJIBHUKOB.

[IpumenstoT Teopuro nmogodus
TPEYTOJbHUKOB, COOTHOLIECHHE MEXIY
CTOPOHAMH U YTIaMHU IPSMOYTOJIBHOTO
TPEyToJbHHUKA NPH PELICHUH 3a1a4,
BBIMIOJIHAIOT YEPTEXK MO YCIOBHUIO 3a/1ad,
pelLIaoT reOMETPUIECKUE 3a/1auu C
HCTOJIF30BaHNEM TPUTOHOMETPUH

YcTHBIH ompoc.

Ne620,622,623,
625,625.

19/49. Konmponvuasn
paooma Ned
«lIpumenenue meopuu
n0000uUs K peuwteHu1o
3aoaun.

Pemenue 3a1ay Ha npUMeHEHUE
TEOPHUH MOA00HS TPEYTOJIbHUKOB
U COOTHOLICHUM MEXIYy yTilaMu U
CTOPOHAMH IPSIMOYTOIHHOTO
TPEYTOJILHHKA.

IIpumeHsIOT TEOpETUYECKUI MaTepuUall,
HU3Y4YEeHHBIN Ha NPEABIAYIINX YpOKax, Ha
TIPaKTUKE

3amanus HET

pyx

HOC
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1/50. AHanu3 KOHTPOJIBHOM

paboThl. B3aumuoe
PacIoJIOKEHHE MIPSIMOI U

OxpyxHocTb. B3anmHoe
pacroyioKeHue NpsIMor U
OKPY>KHOCTH, JIBYX OKPY>KHOCTEH.

3HAKOMSTCS C Pa3IMYHBIMH CIIyqasMH
PpacIioyoXeHus IPSIMOI U OKPY>KHOCTH.
OmnpenensioT B3aMMHOE PACHOJIOKEHNE

YcrHas pabota

I1.68,Ne63 18,1,
63206 ,633.




OKPYKHOCTH.

TIPSIMOI ¥ OKPY>KHOCTH, BBITTOJTHSIOT YEPTEX
IO YCIJIOBHIO 3aJ]adM, PEIIAIOT 3a/1a4d 10 TeMe.

2/51. KacarenpHas K
OKPYKHOCTH.

KacarenbHas u cexymas K
OKPY>KHOCTH, UX CBOICTBA.
CBOICTBO KacaTeabHOUN U
PaBEHCTBO OTPE3KOB
KacaTeIbHBIX, TPOBEAEHHBIX U3
OJIHOM TOYKH, TPUMEHEHHUE ITUX
CBOMCTB IIPH PEIICHUH 3a]1a4.

3HaKOMSATCS ¢ MOHATUSAMH KacaTelbHasl,
CEeKylIasl, TOYKH KacaHUsl, OTPE3KU
KacaTeNIbHBIX, IPOBEAEHHBIX U3 OJHON TOYKH .
DopMyIUPYIOT CBOMCTBO KacaTelIbHOU U €€
MIpU3HaK, GOPMYIHPYIOT U IOKa3bIBAIOT
CBOMCTBA OTPE3KOB KACATEIIbHBIX ,
IIPOBEJICHHBIX U3 OJTHOU TOYKH, IPOBOLISAT
KacaTeIbHYIO K OKPY>KHOCTH, PEIIAOT 3aJa4l
110 TEME

MaremaTuu.
JTUKTAHT

I1.69
Ne634,636,639.

3/52. KacarenpHast K
OKpY>KHOCTH. Pemienue
3ajad.

Pemienue 3anau Ha BeIYHCIICHUE,
JI0KA3aTeIbCTBO U TIOCTPOCHHE C
HCIOJIb30BAHUEM CBOMCTB
H3YUYCHHBIX QUTYD.

DopMyIUPYIOT CBOMCTBA KacATEIIbHOU K
OKpPYHOCTH, CBOWCTBA OTPE3KOB
KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJTHOM TOUKH,
HaxoJAT paguyc OKPYKHOCTH, IPOBEIEHHOM B
TOYKY KacaHUs ,1T0 KacaTeIbHONH 1 HAa00OpOT

YcrHbli ompoc, c.p.

Ne641,645,648.

4/53. I'pagycHast Mepa ayTu
OKPY>KHOCTH.

I'panycHas mepsl gyru
OKpY>KHOCTH. LleHTpasIbHbII yToJl.
Pemenus npocreimux 3aaay.

3HAaKOMATCS C MOHATUSMU rPagyCHast Mepa
OKPYKHOCTH, HEHTPAJIbHBIN U BIUCAHHBIN
yrasl. Pemaror npocreiimune 3aga4u Ha
BBIYHCIICHHUE TPalyCHON MEPBI IyTH
OKPY>KHOCTH.

Ycr.pabota mo
T'OTOBBIM YEPTCIKaAM

I1.70,Ne6496,r,
65006,6516,652

5/54. Teopema o

Bnucannsiii yroun, BeimyuHa

DopMyIUPYIOT U JOKA3bIBAIOT TEOPEMY O

YcrHas paboTa 1o

I1.71,Ne6546,r,

BITUCAHHOM YTJI€. BIucanHoro yria. [Ipumenenne BIIMCAaHHOM YTJIC U €€ CIIC/ICTBYA , TOTOBBIM 655,657,659.
TEOPEMBI O BIIUCAHHOM YTJIE TIPH Pacno3HaroT Ha YEPTEXKE BIMCAHHLIE YIIIbI, qepTeKaM.
peHIeHI/II/I 3amad. HaxoJAT BEJIMYMHY BIIMCAHHOTO yTJia .
6/55. Teopema 00 otpeskax | Teopema 00 oTpe3kax DopMyIMPYIOT U JI0Ka3bIBAIOT TEOPEMY 00 Ycr. onpoc. I1.71.Ne 661,
MEPECeKAIONUXC XOP/I. nepeceKarIuxcs Xopa. Pemenue | OTPE3Kax MEPECCKAOIINXCS XOPA , HAXOAST 3agauu no 663, 667
3amau BEJIMYUHY LIEHTPAJIBLHOIO U BIIMCAHHOTO .yIJIa TOT.4epTexRaM
7/56.Pemmenue 3ama4 mo Pemienue 3amau Ha JlaroT omnpeeneH s IeHTPATLHOTO H C.p. Ne 672,673.
TEME «LEHTPAJIbHBIE U BBIYHCIIEHHE, T0KA3ATEIHCTBO BIIMCAHHOTO YTJIOB. (DopMyJ'II/IpyIOT TCOPEMY O
BIIMCaHHBIE YFHBI». " HOCTpOGHI/Ie c BIIMCAHHOM YTJIC U €€ CIIC/ICTBUA,
. (hOpMYJIHPYIOT U IOKa3bIBAIOT TEOpEMY 00
HCIOJIB30BAHUEM CBOUCTB OTpe3Kax NepeceKaroNnxcs Xxop . Pemator
N3YyUYCHHBIX (bI/IprZ 3a7a4M I10 TEME.
METPHUUYECKUE COOTHOIICHUS B
OKPY>KHOCTH (CBOWCTBa
KacaTebHbIX, CEKYIIUX, XOP).
8/57. CBoMicTBO Buccekrpuca yria u e€ cBoiicTBa. | POPMYIHPYIOT U IOKa3bIBAIOT CBOHCTBO Ycr. pabdoTa 1o I1.71.Ne675,
OMCCEKTPHCHI yIJIa. ['eOMETPHYECKOE MECTO TOYEK. | OMCCEKTPHCHI YIMIa H €€ CIEACTBHS, HaXOAAT TOTOBBIM 676,678.
Tqua HepecequI/ISI 6I/ICC6KTpI/IC 3J'I€1§’/[€HTBI TPCYTroJIbHUKA , UCTIOJIb3Y S ‘lepTeX(aM.
TpeyFOJIBHI/IKa. CBOMCTBA 6I/ICCCKTpI/ICLI, BBITIOJIHAIOT YEPTECIK
110 YCJIOBHIO 3aJ1a4y, pCIIAOT 3aJa4u 110 TEMC
9/58. CepeanHHBII CepenvHHBINA NEPIEHANKYIISIP K 3HAKOMSITCSI C OHSTHEM CEPENMHHBIN Yecr. pabota no I1.72, Ne 6796,

nepueHAnKyIsip. PopMynHpyIoT n




MEPIICHIUKYIISP.

oTpe3Ky, CBOWMCTBO CepeIMHHOTO
MIEPIICHINKYIISpa K OTPE3KY, €T0

MIPUMEHEHUE NPHU PEIICHNH 3a4a4.

Touka nepecedeHuns: CepeAMHHBIX
MIEPIICHIUKYIISIPOB K CTOPOHAM
TpEYroJbHUKA.

JIOKA3BIBAIOT TEOPEMY O CEPEIUHHOM
TIEPIICHANKYIIAPE, IPUMEHSIOT TEOPEMY IS
permeHns 3a71a4d Ha HaX0XKACHUE SIIEMEHTOB
TPEYTOJBHIKA, PEIIAIOT 3aJa9H 110 TEME.

TOTOBBIM
YepTenKaM.

68006, 681.

10/59. Teopema o Touke 3aMeuaTelIbHbIC TOYKH DopMyIHPYIOT ¥ JOKA3BIBAIOT TEOPEMY O YcerHbIi ompoc. I1.73 Ne685,
IIEPECEUYCHHS BBICOT TPEyroJbHHUKA: TOUKH TOYKE NEPECEIEHMUS BBICOT TPEYTOILHHUKA. 683, 684.
TpeyTOJ'II)HI/IKa. HepecequI/IH CepeHI/IHHBIX 3HAKOMSATCS C YE€TBIPbMS 3aM€YaTCIIbHBIMA
HepHeHI[I/IKyJBIpOB, 6I/ICCCKTpI/IC, TOYKaMHU TPEYTOJIbHUKA. HaXOI[ﬂT DJICMCHTBI
o TPEyTOJIbHUKA, PEIIAIOT 3a1a4H 10 TEME.
Menunad. OKpy»XKHOCT Diinepa
11/60. Brincannas BnucanHast OKpyHOCTb. 3HaKOMATCS C HOHATUSIMH BITHCAHHAS VYeTHBI ompoc. I1.74.Ne692,69

OKPY’KHOCTb.

OnurcaHHbIle MHOTOYTOJIEHUKH.
OKpy>XHOCTb, BITUCAHHAS B
TPEYTOJNbHUK, &€ PUMEHEHIE
IIPH PEIIeHUH 3a/1a4.

OKPY>KHOCTb, OIIMCaHHAast OKPY>KHOCTb,
BITMCAHHBIIH TPEYTOJNILHUK, OTTHCAHHBIH
TpeyroiabHuK. DopMyIupyroT U JOKa3bIBaIOT
TeopeMy 00 OKPY>KHOCTH, BIIMCAHHOM B
TPEYroJNbHUK, PACIIO3HAIOT HA YePTEkKAX
BIHCAaHHBIC OKPYKXHOCTH, HAXOAUTH DJIEMCHTLI
TPEYroJbHUKA, UCIIOJIb3Ysl CBOMCTBA
BIMCAHHOW OKPY)KHOCTH, PEIIAIOT 3a/1aUH T10
TeMe

4. IToctpoenue

12/61. CBoiicTBO
OIHMCaHHOTO
YETBIPEXYTOJIbHUKA.

OnucanHbIe YeTHIPEXYTOTBHUKH.
CBONCTBO OIMMUCAHHOTO
YETBIPEXYTOJIBHUKA, €T0

MIPUMEHEHHE TP PEIISHNH 3a1a4.

DopMynIHpPYIOT U JOKA3bIBAIOT CBOWCTBO
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA , IPUMEHSIOT
CBOMCTBO OITMCAaHHOTO YETHIPEXYTOJIbHUKA
IIPU PEUIeHUH 3aj]ad, BBIIOJIHAIOT YePTEX MO
YCIIOBHIO 331a4H, PEIIAOT 3a/1a4H 110 TEME

TecT no Teopuu.

I1.74.Ne695,69
9.

13/62. OnucanHas OmnwucaHHas OKPYKHOCTB, 3HAKOMSITCSI € HOHSTHSIMHU OIMCAHHBIN OKOJIO VYer.ompoc I1.75.Ne7026,7
OKPYKHOCTb. BrncanHbsie MHOTOYTOJIBHUKH. OKPYKHOCTH MHOTOYTOJIbHHK, BIUCAHHbIH B 056,707.
OKpY’KHOCTb, OIIUCAHHAS OKOJIO OKPY>KHOCTh MHOT'OYTOJIbHHK.. JlOKa3bIBatOT
TPeYTOBHIKA, 68 MPUMEHEHHE TeopeMy 00 OKPYKHOCTH, OITUCHOM OKOJIO
TPEeYroJbHUKA, pa3IMYal0T Ha YepTexkax
MIPH PEIICHUH 3a1a4.
OIMCaHHbIE OKPY>KHOCTH.
14/63. CBoiicTBO Brnucannsie 4eThIpeXyronbHUKH. | POPMYIHUPYIOT U IOKA3bIBAIOT CBOKCTBO C.p. Ne709, 710.
BIIMCAHHOI'O CBOﬁCTBO BIIMCAHHOT'O BIIMCAHHOT'O YETBIPEXYTOJIbHUKA, BBIMTOJIHAIOT
YeThIPEXYTOJIbHUKA. YeTHIPEXYTOJIbHUKA, €T0 HCPTEXK 10 YCIIOBUIO, PCIIAIOT 3a1atH,
NpPYMEHEHHE TIPH PEIICHUH 337124, OIMMpadACh HAa YKa3aHHOC CBOUCTBO
15/64. Pemenne 3agau o | Pemrenue 3a1a4d Ha DOopMyNHPYIOT OTpEIeNIeHH s, CBOKCTBA 1 TecT Ne 726,
TeMe. TEOPEMBI U3 U3y4eHHOH TeMbl. Pemaror 728,722,734.

BEIUHCIIEHNE, JOKA3aTEIILCTBO
U IIOCTPOEHHUE C
HMCHOJIb30BAaHNEM CBOMCTB
W3YYEeHHBIX (uryp:
OKPY>XHOCTb, BIITMCAHHAS B

MIPOCTENIINEe TeOMETPUUYECKHE 3aJauH,
oIMpasich Ha U3y4eHHble cBolcTBa. _Cozdaiom
00pa3 YenocmHuo20 MUpo8o33peHUs npu
peuenuy MamemMamuyeckux 3a0a4, 8
KOMOPbIX CO0ePACAMbCI DAKMbL U3 HCUZHU




TPEYTOIBHUK, OKPYKHOCTB,
OTMHMCaHHas OKOJIO TPEYTOJHHUKA,
BIMCAHHBIC U OTMCAHHEIE
YEeTHIPEXYTOIBHUKH.

yenoeeKa u obulecmeda, pe3yibimamax
0esMeNbHOCIU U OMHOWEHUAX J100ell

16/65. IloaroToBka k
KOHTPOJIBHOM padoTe.

Pemenue 3amay Ha
BBIYHCJICHHE, IOKA3aTSIBCTBO
U MIOCTPOEHHUE C
HCIIOJIb30BAHUEM CBOMCTB
M3YYEHHBIX 110 TeMe HUryp

DopMynUpPYIOT ONpEACIIEHUs], CBOUCTBA U
TEOpEMBbI U3 U3y4eHHOU TeMbl. PemaroT
MIPOCTEHIIIIE TEOMETPUIECKHUE 3a0atH,
ONHUPAsACh HA U3yUEHHbIE CBOICTBA

Yer. paboTa 1mo
TOTOBBIM
YepTeKaM.

3amaun o
TOTOBBIM
gepTeKaM

17/66. Konmponsnasn
paboma Ne5
«OKpyscHocHb)

Pemrenue 3agaq Ha
BBIUMCIICHHE, JOKA3aTeILCTBO
U MOCTPOEHHUE C
HMCIOJb30BAaHNEM CBOMCTB
W3YYEHHBIX 110 TeMe QUryp

IIpuMeHSIOT TeopeTUYeCKHi MaTepHal,
M3yYCHHBIN Ha MPEABITYIINX YPOKax, Ha
HpaKTUKe

3amanus HeT

IToBTOpEHME

1/67. IloBTOpenue.
UeTbIpEXYTrOJIbHUKH.
[Tnomane. [TomoOHbIE
TPEYTOJIbHUKH.

[onsTus u onpeneneHus.
Pemenue 3amau

2/68. ITorosoe 3aHsTHE.

ITonsTus M onpeneneHus.
Pemenue 3agau

[TpuMeHSIOT Ha IPAaKTHKE BECh
TeopeTHUIecKuii MaTepral B § Kiacce:
(OpMyIHPYIOT OIpEAEICHHs, CBOICTBRA,
MIPU3HAKH, HAXOIAT F€OMETPHUIECKHE
3JIEMEHTBHI, BBIITOTHSAIOT YEPTEXK MO YCIOBHIO
3a]1a4i, BEIYMCIIAIOT IUIOIIAAHN , TPaTyCHBIE
MEpBI, OTIPENIENIAIOT T0A00HEe TPEYTOIbHUKOB,
peIaoT 3a/1a4u.

3amanus HET

3amauus HET




9 kjaacc

Monayab «Aaredopa»

Tema | Kon— [TocnenoBarenbHOCTh YPOKOB DJIEeMEHTHI COJICPKAHUS Bo3Mo:xHBIE BUABI Bun Jomaminee
BO AesiTeJIbHOCTH KOHTPOJIA 3a/1aHue
4acoB
1 2 3 4 5 6 7
3 20 1/1. YucnoBsie HEpaBeHCTBA [TonsiTue yucaoBOro Pacnosnasame v npuBOAUTD [Ipobnemunie | §1. Ne3, 30, 33
5 HEpaBEHCTBA, ONpeeNieHue, PUMEPHI YUCIIOBBIX HEPABEHCTB, | 3aJlaHUs
5 TIPUMEPBI Dopmynuposamu.:
g 2/2. YncnoBbie HEpAaBEHCTBA [ToHsiTHE YnCI0BOTO onpeoeneHus: CPaBHEHUS ABYX ¢ponTanbubl | §1.Ne 9, 12,
g HEPaBEHCTBA. 3alIUCh YMCIOBBIX qHCe, i1 onpoc 34(1,2,3)
s 3/3. UncnoBbie HEpAaBEHCTBA HepaBeHCTB. /loka3arenbcTBa c60UcmMBea YUCIIOBbIX HEPABEHCTB, | UHAMBU ayanb | §1.Ne 14, 17,
YHCJIOBBIX HEPABCHCTB. CII0KCHUS M YMHOXKCHUS Hasi paboTta 23
4/4. OcHOBHBIC CBOWCTBA HucnoBble HEPABEHCTBA U UX YHCJIOBBIX HCPABEHCTB [IpoGnemunie | §2 Ne 39, 41,
YHCIIOBBIX HEPABEHCTB cBoiicTBa. TeopeMbl 0 CBOHWCTBax 3aJaHHS 43, 88
YHCJIOBBIX HEPABEHCTB. [oxasvieams: CBOKCTBA
5/5. OcHOBHEIE CBOICTBA [IpuMeHeHne CBOMCTB YHCIOBBIX | YUCIOBBIX HCPABCHCTB, dbponTanbHbl | §2 Ne 46,49,
YHUCJIOBBIX HEPABEHCTB HEPaABEHCTB MPU PEIICHUH 3a7a4 | TCOPEMbI O CIIOKCHUHN 1 ¥ ompoc, 55, 58, 89
YMHOKEHHH YHCIIOBBIX
6/6. CrnoxxeHre 1 yMHOKCHHUE TeopeMsl 0 MOWIEHHOM HCPABCHCTB. ¢ponTansHbl | §3. Ne61, 63,
YHCIIOBBIX HEPABEHCTB. CIIO’)KEHUH U YMHOKXCHHUU it onpoc, 66, 70
OrneHnBaHNE 3HAUYCHUS BBIPAKECHHS | YUCIOBBIX HEPABEHCTB.
7/7. CnoxxeHre ¥ yMHOKCHUE JIeficTBUS ¢ YUCITOBBIMU OreHnBaTh 3HA4YCHHE Camocrositen | §3. Ne 74, 76,
YHCIIOBBIX HEPABEHCTB. HepaBeHCTBaMu. [Ipukuaka u BBRIpAKCHHA. pHas pabora | 80, 91
OrneHMBaHUE 3HAUYCHUS BBIPAXKEHHS | OlEHKA Pe3yabTaTOB BHIYHCICHUN
8/8. CrokeHre 1 YMHOXKCHHE uHauBHAyanb | §3. Ne 82, 85,
YUCJIOBBIX HEPABEHCTB. Hasi paboTa 87
OreHrBaHME 3HAYEHUS BRIPAKECHHS
9/9. Konmponvnan paboma Nel KonTpoJib, olleHKa U KOppeKIus [TpumeHaTh TEOpETUUECKHIT Camocrositen | 3amaHus HET

«Bxoonoi konmponw.

3HAHUH

MaTepual, U3y4yeHHbIN B TEUEHUE
Kypca MaTEMaTUKH 8 Kjiacca pu
pELIEHNN KOHTPOJIBHBIX BOIIPOCOB

pHas paboTta




10/10. AHanu3 KOHTPOJIBLHOU HepaseHnctBo ¢ ogHOM Pacnosnasams 1 npuBOANTH [Ipo6nemunie | §4 Nel06,
paboThl. PerieHue HEpaBEHCTB C nepeMeHHo#. Pemenue pUMEPHI HEPABEHCTB C 3a1aHUS 108(1, 2, 3),
OJIHOM nepeMeHHoM. Uucossie HepaBeHCTBA. JIuHeliHbIe [IEPEMEHHBIMU, JIMHEUHBIX 109
MIPOMEXYTKH HEpaBEeHCTBA C OJIHOI HEPABEHCTB C OJTHOM NMepeMEeHHOH,

IIepeMEHHON. J0Ka3aTenbCTBO JIBOMHBIX HEPABEHCTB.

anreOpanvyecKux HEPaBeHCTB. Dopmynuposams:
11/11. Perienrie HEpaBEHCTB C YucnoBbie IPOMEKYTKHU: onpeoeneHus: peLeHUs ¢dpontanmpabl | §5 Ne 112,
OJIHOM TIepeMeHHO. UucnoBbie WHTEpBaJl, OTPE30K, JIyY. HEpaBEHCTBA C OJHOU i ompoc 114, 116, 118,
IIPOMEKYTKHU N300paskeHne YMCI0BbIX IIEPEMEHHOM, PABHOCHIIBHBIX 121

MIPOMEXYTKOB HA YHCJIOBOW OCH. | HEPABEHCTB,
12/12. Perienrie HEpaBEHCTB C Pemenue HepaBeHCTBaA. pCILICHSI CUCTEMbI HEPABCHCTB ¢ | (ppoHTanbHbl | §5 Ne 123,
OJIHOY TIepeMeHHOM. UucnoBbie JIuHeliHbIe HEPABEHCTBA C OJHOM | OJHOM IIEPEMEHHOM, i ompoc, 125, 127, 129,
IIPOMEXYTKH nepeMeHHol. Yucnosbie o0JacTH onpeaeacHus uHauBuayans | 133

MIPOMEKYTKH. BBIPAKCHHSI, Hasi paboTa
13/13. Pernrenue HEPaBEHCTB C Perienue HepaBeHCTB ¢ OHOM Pewamp nuHeiiHbIC HEPABEHCTBA. | (ponTambHbl | §5 Ne 135,
OJIHOM niepeMeHHOoM. Hucnossie IIEPEMEHHOM. 3anuchIBaTh PEIICHUS HEPABEHCTB | i ompoc, 137, 145, 147
MIPOMEKYTKH U UX CUCTEM B BHJIC YHCIIOBbBIX
14/14. Penienue HEPaBEHCTB C IPOMEKYTKOB, O0BbEAMHEHMUS, Camoctositen | §5 Nel50, 152,
OJIHOM TepeMeHHO#. UucnoBbie HepeCCUYCHUS YUCIOBBIX bHas pabora | 154, 156
IIPOMEKYTKHU IIPOMEKYTKOB. Pemars cucreMy
15/15. CucreMbl TUHEHHBIX Cucrembl TUHENHHBIX HepaBeHCTB | HEPABEHCTB € OJIHOIi TIEPEMEHHOHA. [IpoGnemnurie | §6 175, 184,
HEPABEHCTB C OJIHOM MEpEMEHHONW | C OJJHOW MEPEeMEHHOM. H306P§>K3TL Ha KOOPIMHATHOH 3a/IaHus 220

MPSIMOH 3a/1TaHHBIE

16/16. CucteMbl JTMHEHHBIX ANTOpUTM pellIeHUs] CUCTEMBbI HCPAaBCHCTBAMH THCIIOBBIC ¢ponTanbHbl | §6 Nel86, 188,
HEpPaBEHCTB C OJHOM MEPEMEHHON | HEPaBEHCTB C OJTHOU MepeMeHHOM. | [TPOMEKYTKH it ompoc, 191, 219
17/17. CucteMbl TMHEHHBIX dbponTanbabl | §6 Nel93(1, 2),
HEPaBEHCTB C OJHOU NMepEMEHHON ¥ ompoc, 195, 223, 224
18/18. Cuctembl THHEHHBIX Pemenue cucreM HEpaBEHCTB ¢ Camocrositen | §6 Ne193(3, 4),
HEPaBEHCTB C OJAHOU NMepEMEHHON OJIHOW TIEPEMEHHOII. pHas padora | 197, 199, 201
19/19. CucreMbl THHEHHBIX JIuHelHbIE HEPABEHCTBA U UX ¢dponTanbHbl | §6 Ne204, 206,
HEpPABEHCTB C OJTHOM NMEPEMEHHOM. | cucTeMsbl. [loaroToBka kK i orpoc, «ITpoBepp
IToaroroBka Kk KOHTPOJIBLHON KOHTPOJILHOHU paboTe. cels»
pabore.
20/20. Konmponawvnasn paboma Ne 2 | Kontponb kauecTpa IIpuMeHATHh TEOpETUYECKUI Camocrosren | 3ajgaHus HET




no meme «Hepasencmea u
cucmemul HePaAGeHCcme ¢ 0OHOIL
nepemeHnHo)

c(hOpMHUPOBAHHBIX HABBIKOB TIO
PELLEHNIO HEPABEHCTB U UX
CUCTEM.

Marepua, U3y4EeHHBIN Ha
IPEIbIAYIINX YPOKAX, IPU
pEeLIEHUN KOHTPOJIBHBIX 3aJaHU M.

pHas paboTta

KBagparuunas

bynkuus

38

21/1. Ananu3 KOHTPOJIbHON
pabotsl. [ToBTOpeHue u
paciidpeHue cBeieH!i 0 QyHKIUU

Yucnoseie hpynkuuu. [Tonsarue
¢ysakuu. O61acTh onpeaeneHus
dbyakuun. CriocoObl 3a1aHUs

¢ynkuuu. I'paduk pyHKIMM.

22/2. TIoBTOpEHKE U pACIIUPEHUE
CBEIEHUH 0 PYHKIHH

OyYHKIHMH, OTIUCHIBAIOLIIE
MPSIMYIO U 0OpaTHYIO
MIPOIOPLIMOHAIIBHYIO
3aBHCUMOCTH, UX I'paduKH.
Jluneitnas pyHkuus, ee rpadux,
F€OMETPUUYECKUIN CMBICIT

ko3 durmentos. I'unepooia.
KBangparuunas ¢pyHkuus, ee
rpaduk, nmapabdoa.

23/3. TIoBTOpEHME U pACIIUPEHUE
CBEIEHUH 0 PYHKITHH

Crenennble QyHKIIMH C
HaATYpaJbHBIM ITOKa3aTeNIeM, UX
rpaduku. ['padukn pyHKIMii:
KOpEHb KBaJpaTHbII, KOPEHb
KyOW4EeCKUii, MOTYJIb.
Hcnonb3oBanue rpaduxos
GyHKIUHN 1715 peteHust
YPaBHEHUI U CUCTEM.

24/4. CpoiictBa QyHKIINN

25/5. CpoiicTBa HyHKIMH

Oynkiuu. O61acTh ONpeaeIeHHs
U MHOXXECTBO 3HaueHui. ['papuk
¢ynakuu. [loctpoenue rpaduxon
(GyHKUIMH, 3a1aHHBIX Pa3InYHBIMU
cnocobamu. Bo3pacranue u
yObIBaHUE QYHKIIUH, HAauOOJIbIIIEE
Y HaMMEHbBIIIee 3HAUCHUS
byHKIIUY, HYTH QYHKIWH,
MPOMEKYTKH 3HAKOITOCTOSTHCTBA.
Urenue rpaukoB GyHKIUH.

26/6. CpoiicTBa pyHKIMN

Urenue rpaukoB GyHKIUH.

Onucwviéamsb NIOHATUE PYHKIUH
KaK IpaBujia, yCTAHABIMBAIOILETO
CBSI3b MEXKIY DJIEMEHTaMU JABYX
MHOXECTB.

Dopmynuposamy:

onpeoeneHus:

HyJIs QyHKIUY;

MIPOMEKYTKOB 3HAKOIOCTOSIHCTBA
byHKIMY; QYHKITIH,
BO3pacraroniei (yobiBaroieil) Ha
MHOYKECTBE; KBaJIpaTUYHON
(yHKIIUY; KBaPaTHOTO
HEpaBEHCTBA;

ceoticmea KBaJlpaTUYHOU
ONEINIVIH

npasuia NOCTpoeHHs rpaguKoB
(yHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUJa

fx) = fix) + b;

Jx) = f(x + a); f(x) = K(x).
Cmpoums rpadukul GyHKITUN C
MOMOIIBIO TPe0Opa3oBaHuil BUAA

Jx) = f(x) + b;
J) = fix + @), f(x) = K(x).

[IpoGnemubie | §7 Ne227, 230,
3aJaHus 232,234
dbponTanbHbl | §7 Ne 236,

¥ ompoc, 238, 241, 249
bponTanbubl | §7 Ne 243,

it ompoc, 245, 248, 250
[IpoGnemubie

3aJJaHHs

¢ponTanbHbl | §8 Ne255, 258,
it ompoc, 261, 263, 281
dponTanbHbl | §8 Ne265, 267,
it ompoc, 269, 283
WHIUBUIyalb

Has paboTa

Camoctositen | §8 No273, 277,




[Tpumeps! rpaduyeckux
3aBHUCHUMOCTEH, OTpaXKaroInX
pealIbHBIC MPOIIECCHI: KoJiebaHue,
MOKa3aTelbHBIA pocT. UUCIIOBBIE
(yHKINH, OMUCHIBAIOIINE 3TH
MIPOLIECCHI.

27/7. Kak nmocTpouTh rpaguk
bynkuuu y = kf(X), eciu u3Becten

rpaduk pynkuuu y = f(X)

28/8. Kak moctpouTh rpaduk
byukiun Y = kf(x), eciu u3Becten

rpaduk pynkuuu y = f(X)

29/9. Kak mocTpouTh rpaduk
byukiun Y = kf(x), eciu u3Becten

rpaduk pynkuuu y = f(X)

[IpeoOpazoBanus rpaguKoOB:
PacTsHKEHHE M CKATUE BIOJIb OCeH
KOOpAMHAT.

30/10. Kak moctpouts rpaduku
bynkmit Yy =f(x) +buy="f(x +
a), eClii U3BeCTeH rpaduk
dynxkuun Y = f(x)

31/11. Kak nmoctpouTh rpaduKu
bynkmit y = f(xX) + buy = f(x +
a), eciu U3BeCTeH rpaduk
dyukimn y = f(x)

32/12. Kak nmoctpouTh rpaduKu
bynkuit y = f(xX) + buy = f(x +
a), eciu U3BeCTeH rpaduk
dynxkuun Y = f(x)

33/13. Kak moctpouTh rpaduKu

[IpeobpazoBanus rpaduKoB:
NapajuIeIbHbIN IEPEHOC,
CUMMETpPHUS OTHOCUTEJIBHO OCel
KOOpAMHAT U CHMMETPUS
OTHOCUTEJIBHO Hayaja
KOOp/MHAT.

CHuMMeTpHsl OTHOCHUTENBHO OCEN
U TIEPEHOC rpa@UKOB BAOIb OCEei
KOOp/MHAT.

pHas paboTta

282

¢ponrtansabl | §9 Ne287, 289,
it ompoc, 291, 303
[IpoGnemubie

3a7aHus

uHauBUIyallb | §9 Ne293, 295,
Has pabora 297, 305
Camoctositen | §9 Ne301, 299,

bHas pabora

302

[IpoGnemunie | §10 Ne308,

3a1aHus 309, 311, 313,
315

¢pontansabl | §10 Ne317,

it ompoc, 319, 322,
336(3,4)

¢pontansHbl | §10 Ne324,

¥t ompoc, 326, 328, 330,

uHauBUAyans | 337

Has pabora

Camocrositen | §10 Ne333,

byukuit y = f(X) + buy = f(x + pHas pabota | 335, 338
a), eCIii U3BECTEH Tpaduk
dyuxumn  y = f(x)
34/14. Kpamparnunas hyskuus, eé | Kpagparnunas Gyukuus y = ax’, | Cmpoums rpaduk kBagpatuuroit | [Ipo6nemusie | §11 Ne342,
rpad¥K ¥ CBOICTBA ee rpaduk-napadona. YactHeie GyHKIHN. 3aJaHus, 346,392
cllyyaul KBaIpaTUYHON (PyHKIUH, (bpoHTaTBHBI
ux rpaduku. [loctpoenue [To rpaduky kBagpaTHUHON 1 onpoc

rpauKoB.

(YHKIIMU ONTUCHIBATH €€




35/15. KBanparnuHas ¢pyHKIus, e€
rpaduk u cBoiicTBa

YacTHble c1ydan KBaApaTUYHOU
dbyHKIMH, UX TpaduKy.
[TapamiensHbII IEPEHOC
rpaMKOB BJI0JIb OCEIl KOOpAMHAT.

36/16. KBanparnuHas ¢pyHKuus, e€
rpaduK U CBOWCTBA

YacTHble c1ydan KBaIpaTUYHOU
dbyHKIHMH, UX TpaduKy.
[Toctpoenue rpadukoB.

37/17. KBanpatnuHas GyHKIus, e€
rpaduk u cBoiicTBa

Koopaunats! BepnHeI
napabosibl, OCb CHMMETPHH.
[Toctpoenue rpaduka
KBaJpaTU4YHOMN (QyHKIIMH,
HaxoXJAeHue 1o rpaduxy
3Ha4eHUH (PYHKLIUU U 3HAYECHUH
aprymeHra

38/18. KBanparnuHnas ¢pyHKuus, eé
rpaduk u cBoiicTBa

[Moctpoenwne rpaduka
KBaJpaTU4YHON (QyHKIIMH,
Hax0XJAeHHe 1o rpaduxy
IIPOMEXYTKOB BO3pacCTaHUs U
yObIBaHUS (PYHKIIHH,
HanOOJIbIIET0 U HAUMEHBILIETO
3HAYEHUS.

39/19. KBampatuynas QyHKIwHs, €€
rpaduk 1 cBOMCTBA

IToctpoenue rpadpuka
KBaJpaTUIHON QyHKIMH U
OIIpEJICTICHUE €€ CBOMCTB.

40/20. Pemenuie kBagpaTHBIX
HEPaBEHCTB

KBagparHsle HepaBeHCTBA.
I'padpuueckoe pemienue
HEPaBEHCTB.

41/21. Pemenne KBaIpaTHBIX
HEPABCHCTB

42/22. Pemenne KBaIpaTHBIX
HEpPaBEHCTB

I'padpuueckoe pemienue
HEPABEHCTB BTOPOU CTENEHH C
OJIHOM MEPEMEHHOM.

43/23. Pemienne KBaIpaTHBIX
HEPABEHCTB

KBagparHsle HepaBeHCTBA.
ITpumeps! pemeHust IpooHo-

CBOMCTBA.

Onucvleams CXeMaTUIHOE
pacrnosoxxeHue napadossl
OTHOCHUTEJIBHO OcHu abcuuce B
3aBHCHMOCTH OT 3HaKa CTapIlIero
KO3 pUIMEHTa U AUCKPUMHHAHTA
COOTBETCTBYIOIIETO KBaJIPAaTHOT'O
TPEXUIECHA.

Pewamw xBagpaTHbie
HEPaBEHCTBA, HCIIOJIb3YS CXEMY
pacIoyioKeHus mapadoIbl
OTHOCHTEJIEHO OCH a0CIIUCC.

Onucwviéams rpa@uuecKuii METol
pelIeHUsI CUCTEMBI IBYX
YpaBHEHUH C ABYMsI
NepeMEHHBIMH,

METO/1 MOACTAaHOBKU U METOJ
CJIOXKEHUS VISl PEIICHUS CHCTEMBI
JIBYX YpaBHEHUU C JBYMs
TepeMEHHBIMU,

OJIHO U3 KOTOPBIX HE SIBISETCS
JIMHEWHBIM.

Pewamsb TeKCTOBBIE 3aJ1a4H, B
KOTOPBIX CHCTEMA JIBYX
YPaBHEHUU C ABYMs
MIePEMEHHBIMU SIBIISIETCSA
MaTeMaTHIEeCKOH MOACIBIO
peanbHOTro Impolecca,

Y UHTEPIPETUPOBATH PE3yIbTaT
pelIeHUs: CUCTEMBI

¢pontansabr | §11 Ne348,

it ompoc, 350, 352, 394
¢pontanmsabl | §11 Ne354,

i1 ompoc, 356, 358, 395
WHIWBUTyaJTb

Has pabora

¢pontanmsabr | §11 Ne360,

it ompoc, 363, 366, 368
WHIBUTyaJTb

Has pabora

O®ponTanbhbl | §11 Ne370,

i ompoc, 373, 375, 377
TECTUPOBAHU

e

Camocrositen | §11 Ne383,
pHas padora | 385, 387, 389
[IpoGnemunie | §12 Ne405,
3aJaHus 407, 439
¢ponTtansHbl | §12 Ne409,

i ompoc, 411, 440
¢bponTanbHbl | §12Ne413,

it onpoc, 415, 417, 420
WHIUBUTYaTb

Has paboTta

uHAuBUayab | §12 No423,
Hasi paboTa 425, 448




JINHEWHBIX HEPABEHCTB.

44/24. Pemenne KBaapaTHBIX AJNTOPUTM PEIICHHS CUCTEM Camocrositen | §12 Ne430,
HEPABEHCTB HEPABEHCTB BTOPOM CTENEHHU C pHas pabora | 432

OJIHOM MEPEMEHHOM.
45/25. Pemienne KBapaTHBIX uHauBUyalb | §12 Ne436,
HepaBeHCTB. [loaroroBka Has pabora 434
KOHTPOJILHOHU paboTe.
46/26.Konmponvnasn paboma Ne 3 | KOHTpOJIb KauecTBa [IpuMeHsITh TEOpETUICCKUI Camoctosten | 3ajaHus HET

«llonyzoooeasn».

c(hOpMUPOBAHHBIX YMEHU I10
TEMaM.

MaTepHuall, U3y4YeHHbIN Ha
MpeAbIAYIINX YPOKax, Npu
pEIICHUN KOHTPOJIbHBIX 33JIaHUN

pHas pabora

47/27. AHanus KOHTPOJILHON
pabotel. CucTeMbl ypaBHEHHUI €
JBYMSI TIEPEMEHHBIMHU

VYpaBHeHHE ¢ IByMS
nepeMeHHbIMU. CTeTeHb
ypaBHeHus. I'papuk ypaBHEHUs ¢
JBYMsI IEPEMEHHBIMU. Y pAaBHEHUE
C HECKOJIbKMMM IIEPEMEHHBIMU.
[Ipumepsl perieHust ypaBHEHUN B
nenslx yucnax. [pumepst
pELICHNS HETMHEWHBIX CUCTEM.

48/28. Cuctembl ypaBHCHHH C
JBYMsI IEpEMEHHBIMU

Hcnonp3oBanue rpaduxos
GyHKIUH 1715 peteHus
YPaBHEHUU U CHUCTEM.
I'padmueckas uHTEpIIpeTaLINUs
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMHU U UX CHCTEM.

49/29. Cuctembl ypaBHEHHH C
JABYMsI IEpEMEHHBIMU

Cucrema ypaBHeHuil. Pemenue
cucteMsl. [IpumMeps! perieHus
HEJIMHEWHBIX CUCTEM.

50/30. Cucremsl ypaBHEeHHiT ¢
TIBYMSI TIEPEMEHHBIMA

CucremMsl ypaBHEHUH,
COCTaBJICHHBIX U3 ABYX
ypaBHEeHHMIA: 00a BTOPOii cTeneHn
Anrebpanyeckoe pelieHne
CHCTEM YPaBHEHHUH.

51/31. Cucrembl ypaBHEHUH ¢
JABYMsI IEPEMEHHBIMU

Anrebpanyeckoe pelieHne
CUCTEM ypaBHEHUH,
COCTaBJICHHBIX U3 JIBYX
YPaBHEHUN: OJTHO NEPBOU

Onucvleams rpadUueCKUil METOT
PELIEHUS] CUCTEMBI JIBYX
YpaBHEHUH C JBYMS
NIEPEMEHHBIMH,

METO/I MOJCTAaHOBKU U METO/I
CJIOYKEHUS JIsl PELLIEHUS CUCTEMBI
JIBYX YpaBHEHUM C IBYMS
NEPEMEHHBIMH,

OJIHO U3 KOTOPBIX HE SIBJISETCS
JIMHEWHBIM.

Pewamw TexcToBble 3a/1auu, B
KOTOPBIX CHCTEMA JIBYX
YpaBHEHMH C IByMsI
MIEPEMEHHBIMH SIBIISIETCS
MaTeMaTHYeCKOW MOJIEIbIO
peanpHOro nporecca,

Y UHTEPIIPETUPOBATH PE3yIbTAT
PETIEHHS CHCTEMBI

[Ipobnemunie | §13 Ne450,
3aaHUs 452, 475
¢ponTtanpabl | §13 Nod54,
¥ ompoc, 456, 476
[IpoGnemHubie

3a/laHus

¢ponTanbHbl | §13 Ne459,
¥ ompoc, 461, 477
¢dponTtanbHbl | §13 Ne463,
i ompoc, 465, 478
WHIUBUIyalb

Has paboTa

CamocTtositenn | §13 Nod467,
pHas pabora | 469, 479




CTEIEHU, APYTroe — BTOPOi
CTENEeHU

52/32. Cucrembl ypaBHEHHUIT ¢ Cucrema ypaBHeHuil. Pemenue uHauBUAYyanb | §13 Ne471,
JBYMSI TIEPEMEHHBIMHU cuctemsl. [IpumMeps! pereHus Has pabora 480, 481

HEJIMHENHBIX CUCTEM.
53/33. Perrenue 3a1a4 ¢ IOMOIIBIO | AJITOPUTM PEIICHHS 3a1a9 C [IpobGnemunie | §13, 14 No484,
CUCTEM ypaBHEHUI BTOPOM MOMOIIIbIO CUCTEM YPAaBHEHUI 3a1aHUs 513
CTETICHU BTOPOIi CTETICHHU.
54/34. Peuwienue 3a1a4 ¢ nOMOIIb0 | Pelenune 3a1a4 ¢ moMOIIbIO dbpontanbabl | §13, 14 Ne486,
CHCTEM YpaBHEHUH BTOPOM CHCTEM YpaBHEHUI BTOPOii it onpoc, 488, 514
CTETICHU CTETICHH.
55/35. Penienue 3a1a4 ¢ HIOMOIIIBIO ¢pontanmpabl | §13, 14 Ne492,
CUCTEM YpaBHEHUU BTOPOi i ompoc, 491, 515
CTCTICHH WHIBUTyaJTb

Has pabora

56/36. Pelienue 3a1a4 ¢ MOMOILIBIO Camocrosten | §13, 14 Ne495,
CUCTEM YpaBHEHUU BTOPOil bHas pabora | 497,516
CTCTICHH
57/37. Pewienue 3a1a4d ¢ noMoIpo | Pelenue 3a1a4 ¢ moMoOIIbIO unauBuayans | §13, 14
CUCTEM YpaBHEHUN BTOPOIl CUCTEM YpaBHEHUU BTOPOI Has pabota Ne983(3,4),
creneuy. [Toaroroska K CTEIEHU. 984(2,4),
KOHTPOJILHOH pabore. 986(2), 988
58/38. Konmponvnas paboma Ne 4 | Koutposs KauecTBa [IpumeHATh TEOPETUUECKHI Camocrositen | 3amaHus HET

no meme: «Pewenue ypaenenuii u
cucmem ypagHeHuil ¢ 08yms
nepemeHHbIMUY

c(OPMHPOBAHHBIX YMEHHH 11O
TEME.

MaTepua, U3y4eHHbIN Ha
MpenbIIYIIUX YPOKax, Npu
pELIEHNN KOHTPOJIBHBIX 3aJaHUI

bHas paboTa

DJ1eMeHTbI NPUKJIATHON

MaTeMaTHuKHU.
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59/1. AHanu3 KOHTPOJIBHOU
paboTel. MaTtemartiyeckoe
MOJICITHPOBAHHE.

60/2. Maremaruueckoe
MO/ICITHPOBAHHUE

61/3. MaremMaTrueckoe
MO/ICIIHPOBAHHUE

Marematnueckie MOaenu
peaNbHBIX CUTYallU U
MPUKIAIHBIX 33724

IIpusooumo npumepol.
MaTEeMaTUYECKUX MOJECIIEH
peanbHBIX CUTYALU;
MPUKJIAJHBIX 3a/a4;
MPUOTMKEHHBIX BETMYNH,
WCIIOJIb30BaHUS KOMOMHATOPHBIX
MIPaBUJI CyMMBI U IPOU3BECHUS;
CIIy4aifHbIX COOBITHIA, BKITIOUAs
JIOCTOBEPHBIE U HEBO3MOYKHBIE
COOBITHS; OIIBITOB C

[IpoGnemunie | §14 Ne499,
3aJaHus 501, 517
¢ponTtansabl | §14 Ne503,
i ompoc, 518, 519
[Ipo6nemubie

3aJaHHS

uHauBuayans | §14 Ne505,
Hasi paboTa 509, 520




62/4. TlpouieHTHBIC PacUETHI IIpouentsl. Haxoxnenue PaBHOBEPOSATHBIMHU UCXOJAMU; [Ipobnemunie | §15 Ne524,
MPOIICHTA OT BEJTUYUHBI, MPEICTABICHHUS CTATUCTHICCKUX 3aaHus 526, 528, 530,
BEJIMYUHBI 110 €€ MPOLIEHTY. JAHHBIX B BUJIE TaOJHLI, 551
C11o>XHBIC TTPOIICHTHI. TuarpaMm, rpaukos;
63/5. [IpoueHTHBIC PacUEThI [IponieHTHBIE PACUYETHI C WCIOJIb30BAHUS ¢pontampabl | §15 No532,
HUCIIOJIB30BAHUEM CIIOKHBIX BEPOSATHOCTHBIX CBOMCTB it ompoc, 534, 537, 552
MIPOLICHTOB OKPYKAFOIIUX SBICHUMA. WHIWBUTyaJTb
Dopmynuposams. Has pabora
64/6. [IpoueHTHBIC pacu&ThI onpeoenenus.; abCOMOTHOM Camocrosten | §15 Ne539,
MOTPEIIHOCTH, OTHOCUTEIILHOM pHas padora | 541, 543,545
MOTPEIIHOCTH, JOCTOBEPHOTO
65/7. TpubnnxEHHbIC Haxoxxnenue TOUHOCTH COOBITHUSI, HEBO3MOXKHOI'O [Ipo6nemubie | §16 Ne559,
BBIYMCIIEHHUA. AOCOIIOTHAS U MPUOIMKEHUSI 110 TaOJIHIIE COOBITHS; KJIIACCHYECKOE 3aJaHus 561, 563, 572
OTHOCHUTEJIbHAS IIOIPEITHOCTH. HpI/I6JH/DKéHHHx 3HAa4YCHUU onpeAciICHNUC BEPOATHOCTH,
66/8. ITpubnuxEHHbIE BEIMYUHLL. Vcmonp3oBaHue npasuna: KOMOMHATOPHOE dbponTanbHBl | §16 No566,
BBIYHMCIICHHS. AOCOIIOTHAS U pa3nUYHBIX (HOPM 3arucu IPaBUIIO CyMMBI, KOMOMHATOPHOE | ji ompoc. 568, 570, 575
OTHOCHUTENbHAS MOTPEIIHOCTH. MPUOIMKEHHOTO 3HAYCHHS HPaBUIO IIPOU3BENICHHUA. TectupoBanu
BEJIUYUHBI. OIIGHI/IBaHI/IC Onucvieambp 3TabI PCUICHUA e
NPUOIIMKEHHOTO 3HAYECHHS IIPUKIIAJHON 3a1a4H.
BCJIUYUHEBI. llosacuams u 3anucvieamo
(hopMyIly CIIOKHBIX TPOLIEHTOB.
67/9. OcHOBHBIE paBUIa Komb6unaTopuka. Kombusamum u3 | [IpoBoauTE NporieHTHBIE pacu€Thl | [Ipooaemusie | §17 No581,
KOMOMHATOPUKHU KOHEYHOTO YHUCJIa AJIEMEHTOB M uX | € UCIIOJIb30BAaHUEM CJIOKHBIX 3a71aHus 585, 587, 602
yucino. [IpaBuiio cymmel. IIPOLICHTOB.
68/10. OcHOBHBIE MpaBUIa [Ipumeps! pemenus Haxooumb To4HOCTH ¢dponTanbHbl | §17 No588,
KOMOWHATOPHUKH KOMOMHATOPHBIX 3a7a4: epebop | MPHOMIKEHNs 110 Tabime it ompoc. 591, 593, 603
BAPUAHTOB, IIPABUIIO IpUOTHKEHHBIX 3HAYCHUM [Ipo6nemubie
YMHOXKCHHSL. BeIUYUHBIL. Vcrionp30BaTh 3aaHus
69/11. OcHoBHBIE TpaBuIa ITpumeps! pemenus pasnuuHble GOpMBI 3aMHCH GponTanenbr | §17 Ne595,
KOMOMHATOPUKU KOMOHHATOPHEIX 3a1ad: mepeGop | MPHOIIKEHHOTO 3HAYCHUS i ompoc, 597, 599, 604
BapHaHTOB, IPABUJIO CYMMBI U BEMIUHBL. OTEHHBATH TECTHPOBaHU
IPaBUIIO IPOU3BEICHHUS. npUOIIKEHHOE 3HAUCHUE e
BEJIMYUHEI.
70/12. YactoTa 1 BEepOSTHOCTD [TonsiTre u mpuMepsl ciy4aHbIX | [Ipo600ums OMBITHI CO [IpoGnemusie | §18 Ne609,
CIIy4aifHOTO COOBITUS coOwITHii. BeposTHOCTh. YacToTa | CIy4ailHBIMHU HCXOJIaMHU. 3aJaHus 610, 614, 622

COOBITHSI, BEPOSITHOCTbD.

ITosicHATE W 3aIIMCHIBATH




CTaTUCTHYECKOE M KIIACCUUECKOE
oTpe/IeIICHUE BEPOSITHOCTH.

(hopMyITy HAXOKIEHUSI YaCTOTHI
CIIy4aiflHOTO COOBITHSI.
OnuceIBaTh CTATUCTUYECKYIO

71/13. YacToTa 1 BEpOSTHOCTb BepositHocTh. UacToTa COOBITHS, | OLICHKY BEPOSATHOCTH CIIydallHOrO | (hpoHTambHBI | §18 Ne618,
CIly4aifHOTO COOBITHA BEPOSITHOCTh. PaBHOBO3MOKHBIE | COOBITHS. HaxoauTh BEPOATHOCTD | i Ompoc. 616, 623
COOBITHA M HOICYET UX CITy4altHOTO COOBITHS [IpobGnemHubIe
BepostHocTH. [IpencraBnenue o B OTIBITAX C PABHOBEPOSTHBIMU 3aaHus
reOMEeTPUUYECKOI BEPOSITHOCTH. UCXOJAaMH.
72/14. Knaccudeckoe omnpezieneHue | PABHOBO3MOXHBIE COOBITHSI. Onucviéams 3TaIbl [Ipobnemunie | §19 Ne635,
BEPOSITHOCTH [Toacder ux BEpOSITHOCTH. CTaTUCTUYCCKOTO UCCIICAOBAHUA. | 3a1aHUS 637, 639, 641,
[Ipencrasnenue o OdopmMisTe HHPOPMAITUIO B BUC 661
F€OMETPUYECKON BEPOSITHOCTH Tabnui 1 auarpamm. M3Biekars
73/15. Knaccuueckoe onpeacieHue MH(OpMaNuIo u3 TabyIuI U bponTanbHbl | §19 No643,
BEPOSTHOCTH muarpamm. Haxonuts u it ompoc, 647, 650, 652,
IIPUBOJUTH IIPUMEPEI [IpoGnemubie | 662
UCIIOJIb30BAaHUS CTATUCTUYECKUX | 3amaHms
74/16. Knaccuueckoe onpeaesieHue | AJTOpUTM pEIIeHHUs 3a1a 10 XapaKTCPUCTUK COBOKYITHOCTH dponTanbHbl | §19 No654,
BEPOSTHOCTH TeMe «DIIEMEHTBI JIAHHBIX: CPETHEE 3HAYCHHUE, forpoc, 656, 658, 663
KOMOWHATOPUKH U TEOPHUH MOJIa, pa3Max, MeiMaHa BEIOOPKH | TecTHpOBaHHU
BEPOATHOCTEN» e
75/17. HauanbHble CBEIEHHUS O CraTHCTHUECKHE TaHHEBIE. [IpoGnemunie | §20 Ne666,
CTATUCTUKE [IpencraBneHue 1aHHBIX B BUJIE 3aaHus 672,674, 676
TaOJM1Ll, AUarpamMmm, rpaguKoB.
76/18. HauanpHbIe CBEICHUS O Cpennue pe3yabTaThl K3MEPEHUMN. [Tpo6memunie | §20 Ne680,
CTATHUCTUKE IToHsaTHE O CTATHCTUYECKOM 3aaHUs 682, 683, 687
BBIBOJIE HA OCHOBE BHIOOPKH.
77/19. HayasnbHble CBEICHUS O ¢ponrtansubl | §20 «IIpoBepb
cratuctuke. [logroroska k ¥ ompoc, ce0s» No4(10-
KOHTPOJIBHOHN padore. npobiemubie | 18), No5
3aJIaHus
78/20. Konmponawvnasn paboma Ne 5 | KoHTponb kauyecTBa [IpuMeHATH TEOPETUYECKUI Camocrosren | 3ajgaHus HET

no meme: «nemenmeol
NPUKIAOHOT MAMEMAMUKIL)

c(hOpMUPOBAHHBIX YMEHHH 110
TEME.

Marepuai, U3y4eHHbIN Ha
NpEeABIAYIINUX YPOKaX, IPH
pEenIeHNUN KOHTPOJIBHBIX 3aJaHUI

bHas paboTa

OBbI€
mocJa
caoBa

TR
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79/1. AHanu3 KOHTPOJIBHOU
pabotel. Yucnossie
110CJIe/I0BATEIbHOCTH

YucioBbIe MTOCIEN0BATEIILHOCTH.
TlonsaTne mocieaoBaTeIbHOCTH.
dopmysia N-ToO yieHa

IIpusooums npumepuol:
MOCJIEOBATEIIFHOCTEH;, YHCIOBBIX
MOCJIeOBaTeIILHOCTEH, B

[Ipobnemubie
3a7aHus

§21 Ne693,
697, 699, 701,
708




IIOCICI0BATCIBHOCTH.

80/2. Yucnosslie
I1OCJIE0BATENBHOCTH

81/3. Apubmernueckast
porpeccus

82/4. Apubmernueckast
porpeccus

83/5. Apudpmernueckast
nporpeccus

ApudmeTrrueckast Iporpeccus.
®opmyna o01iero — N-ro yjaeHa
apuMeTUYEeCcKOil Mporpeccuu.
Pewrenue 3amau ¢ npuMeHeHuEM
dhopmymsl N-To (00IIETO) WiIeHa
apu(METHUECKON TPOTPECCUH.
OCHOBHBIE CBOICTBA WICHOB
apu(pMETHUECKON TPOTPECCUH.
Pemrenue 3agau.

84/6. Apubmernueckast
porpeccHs

85/7. Cymma N mepBbIX 4WICHOB
apu(hMETHIECKOI TPOTPeCcCHn

86/8. Cymma N mepBbIX WICHOB
aprdMeTHIecKoil mporpeccun

87/9. Cymma N mepBbIX WICHOB
apudMeTHIecKoil mporpeccuu

®opMyna CcyMMbI IEPBBIX
HECKOJIbKUX YJIEHOB
apudmeTHyecKoil mporpeccuu u
€€ MPUMEHEHHE NPU PELICHUU
3a/1a4.

[Tpumenenne GopmMysbl CyMMBI N

MIEPBBIX WICHOB apu(pMETHUECKON

MIPOrPECCUU MPHU PELICHUH 3a/1a4.

88/10. I'eomerpuyeckas
nporpeccust

89/11. I'eomerpuyeckas
nporpeccus

I'eomeTpuueckas nporpeccusi.
®dopmya ob1iero — N-ro ujaeHa
re€OMETPUUYECKOM MPOTPECCHH.
CBOMCTBO reOMETPUUYECKOMN
nporpeccuu. Pemenue 3anau c
npuUMeHeHHeM (GOpPMYITBI N-TO
YjieHa FeOMETPUIECKOM
MIPOrPECCUH.

YaCTHOCTH apU(PMETUUECKON U
reOMETPUYECKON MPOrpecCuid;
HCII0JIb30BAHUS
HOCIIeI0BaTEIbHOCTEN B
peaNbHOM KU3HHU; 3a]1a4, B
KOTOPBIX pacCMaTpUBAIOTCS
CYMMBI ¢ OECKOHEYHBIM YHCIIOM
cllaraeMbIX.

Onucvieams: IOHATUS
MOCTIEI0BATEIbHOCTH, YICHA
MOCTIeI0BATEIBHOCTH; CIIOCOOBI
3a/laHus IOCIE0BATEIbHOCTH.
Buviuucaams anensl
MOCTIEI0BATEIbHOCTH, 3a/1aHHOM
(hopMyII0#i n-TO YICHA UITU
PEKYpPPEHTHO.
Dopmynuposamy:
onpeodenenus: apuPMETHIECKON
MIPOTPECCHU, TEOMETPUUECKON
IPOTrPECCU;

CB801CMeEa YJICHOB
T€OMETPUYECKOU U
apu(MeTHIeCcKOoil Mporpeccuil.
3aoasame apupMETHUECKYIO U
TFe€OMETPUUECKYIO IPOrPEeCcCUu
PEKYPPEHTHO.

3anucvleame u noscHamo
(bopMyIIbI 001IIET0 UIeHa
apudmeTnyecKoil u
F€OMETPUYECKON ITPOrPECCUM.
3anucwvleamo u 0okazvieamn.:
(bopMyIBI CyMMBI N TIEPBBIX
YJIEHOB apu(MeTHYeCcKoi 1
T€OMETPUYECKOU IIPOTPECCUL;
(hopmyITbl, BRIpaXKaroIIne
CBOICTBa YWICHOB
apudmeTnyeckoil u

dbpontanbabl | §21 No703,

¥ ompoc, 705, 707, 710

[IpobGnemHubIe

3a/1aHus

Camoctosten | §22 No716,

pHas pabora | 718,721,723

dbponTanbHbl | §22 No726,

¥ ompoc, 728, 730, 734

[IpoGnemunie | §22 Ne736,

3aaHUs 738, 742, 744

Camocrositen | §22 No748,

pHas pabora | 751, 753, 760

¢ponTanpabl | §23 No764,

i ompoc, 766, 768, 770,
812

dbponTanbhabl | §23 No772,

¥t ompoc, 776, 781, 784,
814

Camoctositen | §23 No787,

pHas pabora | 789, 791, 793

[IpoGnemnunie | §24 Ne 821,

3a1aHus 823, 825,
828,830,868

¢ponTanbHbl | §24 Ne§32,

i ompoc, 834, 836, 838,
840




90/12. I'eomeTpudeckas Tre€OMETPUUYECKOM MPOTrPECCUH. Camocrositen | §24 Ne842,
porpeccust Buiuucnams cymmy OeckoneuHoi | bHas pabora | 845, 847, 852,
TeOMETPHUYECKOM MPOTrpeccuu, y 854
KOTOPO
91/13. Cymma N nepBbIX YJICHOB ®dopmysa CyMMBI IEPBBIX lq|<1. [Ipobnemunie | §25 Ne871,
T€OMETPUUYECKON MTPOTPECCUH HECKOJILKHUX YIEHOB [IpencraBisaTh OECKOHEYHBIC 3aJaHus, 873, 875, 877,
reOMETPUYECKON MPOTPECCHH U €€ | IEPUOJUUECKHE IpoOU B BUJIE ¢ponrtansabl | 879
PUMEHEHHE TIPU PEIICHUH 3a/1a4. | OOBIKHOBEHHBIX i1 onpoc,
92/14. Cymma N nepBbIX YJICHOB @®ponTanbHbl | §25 Ne881,
T€OMETPUUYECKON TTPOTPECCUH i onpoc, Tect | 886, 888, 890,
894
93/15. Cymma 6ecKOHEYHOi dopmyia cyMMbl O€CKOHEUHON [Ipo6nemunie | §26 Ne897,
Te€OMETPHYECKON MTPOTPECCUH, Y Te€OMETPHUECKON TPOTPECCHH, Y 3aJaHHS 899, 903, 905
Kotopoii | (| <1 kotopoii | g | < 1. IlpencraBnenue
94/16. Cymma GeCKOHEYHOI OECKOHEYHOW MEPUOIUUECKOMN ¢ponTtanmpabl | §26 Ne901,
reOMETPUUYECKOI MPOrpeccu, y JECSITUYHOM IpoOH B BUJIE i ompoc, 907, 910, 912,
KoTopoii | g | < 1. [ToaroroBka k OOBIKHOBEHHOM JApOOH. 921
KOHTPOJILHOW padoTe.
95/17. Konmponvnas paboma Ne 6 | KoHTpOJIb 3HAHUI U YMEHHI [IpuMeHATh TEOpETUUECKUT Camocrositen | 3agaHus HET

no meme «ucnoewvie
nocieooeameibHOCHmu)

MaTepua, U3y4eHHbIN Ha
MpenbIAYIINX YPOKax, Npu
pELIEHNN KOHTPOJIBHBIX 3aJaHUI

pHas paboTta

IHoBTOpeHue

96/1. AHanu3 KOHTPOJIBHOU
paloThl. YHpaxkHEHUs IS
MOBTOpEHUS Kypca 9 kiacca

JlecTBUSI ¢ MHOTOWICHAMH,
(hOopMyIbI COKpAIIEHHOTO
YMHOKEHUS. UncaoBele
HEpPABEHCTBA U UX
JI0KA3aTeJIbCTBO

97/2. YupaxxueHus 1Ist
ITOBTOPEHMS Kypca 9 Kiacca

JlevicTBus ¢ qpoOHBIMU
palMOHAIBHBIMU BBIPAKEHUSMH.
JInneliHbIe HEPABEHCTBA C OJJHON
TEPEMEHHON U UX CUCTEMBI.

98/3. YupaxxueHwus 1ist
ITOBTOPEHMS Kypca 9 Kiacca

JlelicTBuUs ¢ BBIpaKEHUSIMU,
COZIEpIKAIIMMU KBaJpaTHbIE
KOpHU. DYHKIIMK U UX CBOMCTBA.

99/4. YupaxxueHust 1ist
MOBTOPEHUs Kypca 9 Kiacca.

Pemrenne ypaBHeHuit ¢ 01HOM
IIEPEMEHHOMN U CUCTEM YPaBHEHUM

O6006mUTh MPUOOPETEHHBIE
3HAHUS, HABBIKU M yMEHUS 32 9
Kiacc. Hayuntbcs npumMeHsaTh
npruoOpeTeHHbIE 3HAHUS, YMEHMUS,
HAaBBIKH, B KOHKPETHOMN
JESATEIBHOCTH.

¢ponTanbHbl | Ne923,928,

¥ ompoc, 934, 936
uHauBUayalb | Ne866, 867,
Has pabota 945, 950
uHauBUyalb | Ne924, 958,
Hast paboTa 960, 963(2,4,6)
¢ponTanbHbl | Ne985, 990,

1 ompoc, 992




IToaroroBka Kk KOHTPOJIBHON
pabore.

C AByMs IIepeMEeHHbIMU. Perienne
3a/1a4.

Hmozosasn konmponvnas paboma
Ne7

KoHntposs kauecTBa
Cc(OPMHUPOBAHHBIX YMEHUH.

[IpuMeHATH TEOpETUUECKUI
MaTepua, U3y4eHHbIN Ha
NpEeABIAYIINX YPOKaX, IIPH
PEILIECHNN KOHTPOJIBHBIX 3aJaHUuI

Camocrositen
pHas pabora

3amanus HET

101/6. YnpaxueHus st Pemrenue ypaBHeHut ¢ ojiHOM 0O060061arT MPUOOPETCHHBIC ¢dponTanbhbl | 3amanus OI'D
MOBTOpPEHUS Kypca 9 kiacca. MIEPEeMEHHON U CUCTEM ypaBHEHUH | 3HaHMSI, HABBIKM U YMEHUS 32 9 ¥ ompoc,
¢ AByMs nepemMeHHbIMH. Pemenue | knacc. [IpuMeHsaTh
3azad. TEOPETUUECKHI MaTepHall,
102/7. Utorosoe 3aHsaTHe M3YYEHHBIN Ha MPEIBIIYIINX ®pontanehbl | 3aganus OI'D
YpOKax. 1 onpoc
Mopayasb «I'eomerpus
Koua
- oMallHee
Paznen, BO ITocenoBaTe/ILHOCTDH BO3MOKHDIE BHIBI JeSTebHOCTH Bun it
TEeMa qyaco YPOKOB J1eMeHThI CoACpPKaAHUA KOHTPOJIA 3aJaHue
B
1 2 3 4 5 6 7
2 2 | 1\I. TloBTOpEHUE [loBTOpEeHHE OCHOBHOTO [ToBTOpsIOT OCHOBHBIE TEMBI Kypca 7, 8kracca. dpoHTaATBHBII Nel67, 163
= TeOpeTI/IquKOFO MaTepHaHa COBepIHGHCTByIOT HABBIKW PCIICHUS 3a/1a4. OHpOC, peH.IeHI/Ie
2 2\2. TloBTOpEHMUE. Kypca reoMeTpHH 8 Kjacca, DopMyIHPYIOT ONPe/IE/IeHHE TPEYTONIbHIK, 3a/1a4 110
= pa3anvaroT BUABI TPCYTOJIbHUKOB, IPUMCECHSAOT
= CIIICHHEC 3a/a4 I10 TOTOBbIM o ?
g Ee TexaM CBOUCTBA U NPU3HAKU TPCYTOJIbLHUKOB, FOTOBBIM
= P ' OIpe/ieIeHe MHOTOYTOJIbHHUKA, yepTekaM
2 TTOBTOpEHHE OCHOBHOTO MPUBOAATIPUMEPHI TAaKUX (QUTYP, PEIIAIOT
= 3a1a4u
= TEOPETUYECKOT0 MaTepuana A
&2 Kypca reomeTpuu 8 Kiacca, dpoHTaTBHBIH Ne515,524
peUIC€HKUEC 3a/ia4 10 I'OTOBBIM OHpOC, pemeHHe
YCpTCIKAM.
3a/1a4 1o
TOTOBBIM
yepTexRam




BekTopbl, MeTO KOOPAUHAT

20

Bekrop, mimHa (MOIyIb) DopMyIHPYIOT ONPEICICHHE NUITFOCTPHPYIOT OpoHTATBHBIN I1. 76, 77 Ne
BEKTOpA, H306pa)KeHHe u TIOHATHA HAIIPABJICHHOI'0 OTPE3Ka, BEKTOpAa, OHPOC 7406’ 749’ 750
3\1 . HOHHTI/IC BeKTopa O603HaquI/Ie BEKTOpA. JUIMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB,
KOJIJ‘II/IHeapHLIe BeKTOpLI. COHAIIPABJICHHBIX , MTPOTHUBOIIOJIOXKHO
PaBeHCTBO BeKTOpOB. HanpaBJICHHBIX U paBHL{X BCKTOPOB, HAYAJIOHU
KOHEI] BEKTOpPa, HYJIEBOU BEKTOP, M3o-6pa>1<a}0T
u 0603Ha'{aIOT BCKTOPLI, pCIIAIOT 3aJa4Hu,
OTKJIAIBIBAIOT BEKTOP PaBHBIN JaHOMY
4\2. ITousiTue BeKTOpa OTKiaibiBaHAE BEKTOPA OT @poHTaJIbHBIN I1. 76-78 Ne
[POU3BOJILHON TOYKH, PABHOTO orpoc 748, 747, 751
JAHHOMY.
5\3. Cioxxenue u CyMMa ByX BEKTOPOB I10 DopmMyIUPYIOT ONpPEIETICHHE CYMMBI IBYX dpoHTaIBHBIH I1. 79,80 Ne
BBIYUTAHHE BEKTOPOB NpaBUIIaM TPEYTOJILHUKA 1 BEKTOPOB, 3AKOHEI CIOMKCHI IBYX OIpoc 7596, 76368
napasienorpamma. IloctpoeHue BEKTOPOB(IIPAaBIIIO TPEYTOIBHUKA 1
CYyMMBI IByX BEKTODOB, napannvenorpaMMa). YMEIT CTPOUTH BEKTOP,
HCTIOMB3yS YTH MPABIIA PaBHBIN CyMME€ JIBYX BEKTOPOB, UCIIOJIb3YS
IpaBujia CJIO0KCHUA BEKTOPOB.
6\4. Cnoxxenue u CymMma Oosiee 1ByX BEKTOPOB 110 | POPMyIHMPYIOT IOHSATHs CyMMBI TPEX U Ooiee ®poHTATBHBIH I1.81 Ne760,
BBIYHUTAHHE BEKTOPOB NpaBUITy MHOIOYTOJIbHUKA BEKTODOB. YMEIOT CTPOHTE BEKTOP, PABHEIA ompoc, perrenre | 7628, 774
CYMMC HCCKOJIbKUX BCKTOPOB, UCIIOJIb3YS1
. 3a/1a4 1Mo
IIpaBHUJIO MHOI'OYT'OJIbHUKA; PCIIAOT
IIpOCTeHIINe 3a/1a4H 1O TEME. TFOTOBBIM
yeprexam
7\5. Cnoxenue u Pa3HOCTH IByX BEKTOPOB, DopMyIHPYIOT ONPEACTICHUE PA3HOCTH ABYX ®poHTaTBHBII I1. 82 Ne 757,
BBIYMTaHHE BEKTOPOB IOCTPOCHUH PA3HOCTH BEKTOPOB | BEKTOPOB, HPOTHBOMOIOXKHRIX BEKTOPOB; ompoc Tect 767, 7646
JBYMS CIIOCOGAMM. TEOpeMy O Pa3HOCTH JIBYX BEKTOPOB C
J0Ka3aTeJIbCTBOM. YMerT CTPOUTL BEKTOP,
PaBHBII Pa3HOCTH JBYX BEKTOPOB; PEIIAIOT
IPOCTEHIINE 3a/Ja41 110 TEME.
8\6. YMHOXeHue YMHOXEHUE BEKTOpa HA YUCIIO, DopMyITHPYIOT MOHATHE YMHOKCHHS BEKTOPa OpoHTaATBHBIN I1. 83 Ne 775,
BEKTOPA Ha YHCIIO. OCHOBHBIE CBOIICTBA YMHOMEHHsI | Ha YHCII0; CBOHCTBA yMHOXKEHUS BEKTOpA Ha ompoc pemienne | 776ase, 780a,
[Ipumenenue BexTopa k | BEKTOpA Ha HHUCIIO. AHEIO- 3a/1a4 1o 7816
peHicHuIO 3a1a4. YMEI0T CTPOUTH BEKTOP, YMHOKEHHBII rOTOBBIM

yepTexam




9\7. YMHO%eHne Omnepanuu Hajl BEKTOPAMH: Ha YHCII0; PELIAIOT MPOCTCHIINE 3a/[auH. DpoHTABHBIH Ne 783, 804 I1.
BEKTOpa Ha YHCIIO. YMHOJMKCHHE Ha THCIO, CIOMEHRE. | @ HDHMEHATS BEKTODBI K PCIICHILIO ONPOC PELICHUE 76 -83.
[Ipumenenue BekTopa K TIpUMEHEHHE UX TIpU peteH1n reOMETPHYECKHX 3a/1a4; BBIIOIHAIOT AeHCTBUS CamocrositenbHas
pPELIECHUIO 3a/au. 3anadt. HaJl BEKTOPAMHU. pabora
10\8. YMHOxKeHME IIpMeHeHre BEKTOPOB TIPH pemenune 3agau | 1. 84 Ne 785,
BEKTOpa Ha YHCIIO. PCIICHUH T'€OM.3a/1a4. 10 TOTOBBIM 788
[TpumeHeHne BeKTOpa K yepTeKam
peIIeHuIo 3a/1ad.
11\9. YMHO)€EHUE CpenHsist THHHSI TPAICIUH. DopMyIUPYIOT OHATHE CPeHEN JINHUN dpoHTaTBHBII IT. 85 Ne 787,
BEKTOpa Ha YHCJIO. I[OKaSaTCJ'IBCTBO TEOPEMBI O Tpaneuuun, TCOpeEMy O Cp?[[Heﬁ J'II/IHI/II/IquaHeLII/II/I OIpoc 794, 796
Mpsencine nestopa x| P st | 0o, et ot
PCILICHHUIO 3a/1a4. TIOMOIIBIO BEKTOPOB. paret. A '
12\10. YMHOxeHHE Pemenue 3a1a4 ¢ moMouipo DopMyIHPYIOT ONPEICNICHHE CIIOKCHUS U CaMocTrosTenbpHas HET
BeKTOpa Ha YHCJIO. BeKTOpOB. BLI‘II/ITaHI/IHUBCKTOPO\F, yMI:I'O)KCHI/Ie BCKTOpA Ha pa60Ta
HpI/IMeHeHI/Ie BeKTOpa K YucCiio, CBOI/ICTBaU,Z[eI/ICTBI/H/I HaJ BEKTOpaMU;

MOHATHEC CPCAHCH JIMHUU TpallCUuU; TCOPEMY O
PpCUICHUIO 3a7a4. CpeHeli IMHAM TPaIeIny, CBOHCTBA CPEIHEi

JIMHUHU TpalCluu. HpI/IMeHHIOT BCKTOPBI K
13\11. Pemenue 3ajJa4. Pemenne 3anau. Iloaroroska k PELIEHUIO TEOMETPHUYUECKHX 3a/1a4. PEIICHUE 3a1a4 IL 86,87 Ne
IToaroroBska k KOHTPOJILHOH pabore. 10 TOTOBBIM 926ar, 989,
KOHTPOJIbHOH pabore. yepTeam 809
14\12. Konmponvnasn KonTposnp nonyueHHbIX 3HaHUN U | [[pUMEHSIIOT 3HAHUS U YMEHHS IPH PELICHUH CaMocTosTenbHast HET
padoma Nel «Bekmopbry | YMCHUI. ajad. pabora
15\13. Ananus JloKa3aTeNbLCTBO JIEMMEI O DopMyIHPYIOT JIEMMY O KOJUIMHEAPHbIX ®poHTaTBHBII I1. 86 Ne
KOHTPOJILHOM paboTHI. KOJUTMHEAPHBIX BEKTOPAX U BCKTOpaXx H TCOPCMY O pa3NOMCHIH BEKTOpa MO OTIpoC 911sr, 912:xes3,
KOOpHI/IHaTLI BeKTOpa TeopeMLI 0 pa3H0>KeHI/II/I BeKTOpa JABYM HEKOJUIMHEAPHBIM BEKTOpaM C 916BF

MO0 AIBYM HCKOJUIMHCAPHBIM
BCKTOpaMm.

JI0KaszaTenbCcTBaMU. PermaroT 3a1auu 1mo TeMe.




16\14. KoopauHatsr PasjioskeHne BEKTOPA 110 IBYM DopMyIHPYIOT HOHATHE KOOPAHHAT BEKTOPA; ®dpoHTaAIBHBIN I1. 87 Ne 798,
BEKTOpa HEKOJIJIMHEAPHBIM BEKTOPAM, TpaBHJIa ACHCTBIH Ha/l BEKTOPAMHU C OIPOC , PEIICHHE 795, 990a
NPUMEHEHHE [IPH PELICHHH 3a1a4. 3aﬂaHHEIMI/I KoopanHatamu. Permmaror 32081 1O
KOOpHHHaTBI BeKTOpa MpOCTCUIINEC 3aJa4YU MCTOAOM KOOPJAUHAT.
: TOTOBBIM
yepTeKam
17\15. KoopauHatsI ITpumeHeHue kooparUHAT BeKTopa | POPMYIHPYIOT MOHITHE KOOPAMHAT BEKTOPA; dpoHTATBHBIH No 988sr,
BEKTOpa [Py PCIICHUH 3a/1a1. o Ompoc, TECT 9896r
IpaBujia ACUCTBUU HAJl BEKTOpPAMU C
3aJaHHBIMH KOOPINHATAMH; (POPMYIIBI
18\16. CBsi3b MeXx 1y CBs13b MEXy KOOPAHUHATAMHU JUI HAXOYKIEHHUs KOOPJAMHAT CepelrHbI OpoHTaTBHBIN I1. 88, 89 Ne
KOOpJMHATaMU BEKTOpa | BEKTOPA M KOOPIMHATAMHM €TO orpoc 935, 952
¥ KOOPIMHATAMH €r0 Hayana u kKoHua. KoopauHarsl OTpE3Ka, UIMHBI BEKTOPa 110 €ro
cepeauHbl otpeska. Juuna
Ha4ajla 1 KOHIIA. Pl p A KOOpJMHATaM, PACCTOSTHUE MEXKIY
Tpocreiiiue 3a1aun B BEKTOpa B KOOP/IMHATAX.
KOOpHHHaTaX. ABYMsI TOUYKaAMU.
- Pemaro OCTeHIINe 3a1a €To/0 <
19\17. Ilpocreiitme ®dopMyIia pacCTOSHHS MEXKLY KO(I)I;JII/III:E TeIne 32124l METOIOM DporTanbbi 1. 88, 89 Ne
3a/71a4 B KOOpAMHATAX. ABYMsI TOYKaMH Ha IIIOCKOCTH. OIIPOC, pELICHUE 9470, 949a,
Penrenue 3amau. 3a7a4 1o 9510, 953
TOTOBBIM
yepTexam
20\18. YpaBHeHHe TUHAN | YPaBHEHHUE OKPYKHOCTH C ®opmynupytoT HoHsTHe ypaBHeHust mHuK Ha | CamocTosTenbHas | 1. 90, 91 Ne
Ha IUIOCKOCTH, LIEHTPOM B Ha4daje KOOPAUHAT U B IIJIOCKOCTH; BBIBOJ YPABHCHUS OKPYKHOCTH. pa6OTa 962, 963, 965,
> PemaroT 3aauu mo teme.
ypaBHEHHE OKPYXKHOCTH. | /F000H TouKe s 96626, 1000
21\19. YpaBHenue VpaBHeHHUE TPSIMOH, YIII0BOM BBIBOJIST ypaBHEHHUs IPAMO, OTIPEIENSAIOT DpOHTABHBIIT I1. 86 — 91 No
TIPSIMOIA. k0> PULMEHT NIPAMON, yciioBHe | YITI0BOI KO3 QuumeHT, GopMyTHpyoT ompoc 9696, 981,
HapaJ'IJ'IeJ'IBHOCTI/I pr{MBIX. YCI0BUEC MMapalyICIbHOCTHU MTPAMBIX. 10026

IIpumeHenue ypaBHEHHUs PAMOI
IIPU pELICHUH 3a1a4

Pemraror 3agaun mo teme.




CoOTHOIIEHUSI MEKTY CTOPOHAMH H YIJIaMH TpeyroJbHuka. CkajasipHoe

KOOpAMWHAT TOYKHU.

22\20. Pemrenne 3aaau. Pemenne 3ana4 Ha KOOPAMHATEI BeiBozsT pOpMyJIBl ypaBHCHMS IPSMOM 1 CamocrositenbHas | I1.91, 92 Ne
BeKTopa, ypaBHeHHe HpHMOﬁ, OKPYKHOCTH. Pemaror 3aJa4u 110 TEME. pa60Ta 9726’ 979’ 984
YpaBHCHUC OKPYIKHOCTHU.
& 15 | 1\23. Cunyc, Cunyc, KOCHHYC, TaHT€HC, (opMyIMPYIOT HORATHE CHHYCA, KOCHHYCa ®poHTAIBHBIN I1.93, 94 Ne
g KOCUHYC,TaHT'€HC, KOTaHI€HC OCTPOro yria TaHTeHca AU yri1oB ot ot 0” 1o 180, OIpoc 1012, 101308,
E KOTAHTEHC OCHOBHOC MPSIMOYTOJIEHOT'O TPEYTONbHUKA K OCHOBHO€ TPUTOHOMETPUIECKOE TOKIAECCTBO, 10146B 10 1 56
» ) VIJIOB OT 0° 1o 180° (OpMyIIBI ISl BBIYUCIICHNS! KOOPANHAT TOUYKH; ’
2 TPUTOHOMETPUIECKOC (opMmystBI IpHBEIEHMS.
o TOXKJIECTBO.
E YMeTh peuiaTth 3aga4u 1o TeMe.
= 2\24. dopmyis DopMyIIBI, CBA3BIBAIOIINE CHHYC, DpPOHTATBHBIH 11.93-95 No
P]
2 MPUBEJEHUS K OCTPOMY KOCHHYC, TAHI€HC, KOTaHI€HC ompoc, pemenue | 10178, 10180,
= yriry. opmynsl st OMHOTO 1 TOT'O XK€ yTiIa. 3a/1a4 1o 1019r
=3 BBIYUCIICHUS KOOPAMHAT IIpusenenue Kk ocTpomy yriy. TOTOBBIM
TOUKH DopMyIBI AT BEIYUCICHUS yepTeKam

3\25. Teopema o

®opmyia, BeIpaxaromas

DopMyIUPYIOT TEOPEMY O IUTOLIAAN

Mar. nukradt

I1.96 Ne 10208,

[UIOIAIU TpeerHBHI/IKa. IIoIaab TpeerJ'ILHI/IKa qepeg TPEYTOJIbHUKA C TOKA3aTCJILCTBOM. HpI/IMeHIOT 1022’ 1024
IBE CTOpOHI:-I u CI/IHYC yFJ'Ia €C IIpH pCIICHUHU 3a71a1 110 TEMC.
MECKIAYy HUMHU.
4\26. Teopema cunycoB. | Teopema cunycos. IlpumeHenre | POPMyIMPYIOT U I0Ka3bIBAKOT TEOPEMY ®poHTaTBHBII I1.97 Ne 1027,
ux HpI/I pe]l[eHI/II/I 3a1a4 CHUHYCOB. HpI/IMEHHIOT €€ IpH1 pCIICHNUU 3aJ1a4 Ol'IpOC 1030
110 TEME.
5\27 TeopeMa ﬂOKa?)aTeJ'H)CTBO TCOPEMEI q)OpMyJH/IpyIOT 1 TOKa3bIBAOT TEOPEMY CDpOHTaJ’IBHLIfI H96-98 N(_)
KOCI/IHYCOB KOCI/IHyCOB, eé HpI/IMeHeHI/Ie HpI/I KOCHHYCOB. HpHMCH?[IOT €C IIpH pCIICHUH 3aJ1a1 OHpOC, pGHIGHI/Ie 1027, 1032
110 TEME.
PECUICHUH 3a1a4 3a/1ay4 1o
TOTOBBIM
JePTECIKAM
6\28 Pemenue TeopeMa KOCHHYCOB 1 T€OpPEMA Haxomst Bce mecThb 21€MEHTOB TECT H96_99 N(_)
TPEYroJbHUKOB CHHYCOB; IIPUMEpBI UX 5 102568BrxK,
HpI/IMeHeHI/ISI HpI/I BBIYMCJIEHUU TPEYTOJIbHUKA 110 KAKUM-HUOYIb TPEM 1028

3JIEMEHTOB TPEYroJbHUKA.

JIaHHBIM 3JIEMEHTaM, OIPENEIIAIOIUM
3JIEMEHTHI TpeYrojabHuKa. DOpMyIUpyOT U




7\29. Pemienue
TPEYrOJIbHUKOB

Brruncienne HEM3BECTHBIX
OJICMCHTOB TPECYT'OJIbHHKA.

8\30. M3mepurenbHbie
paboThI

ITo3HaKOMUTE C
WU3MEPUTEILHBIMU Pa0OTaMHu Ha
MECTHOCTH, OCHOBAHHLEIMH Ha
MIPUMEHEHUH TeOPEM CHHYCOB U
KOCHHYCOB

O\31. Pemrenue 3am1ay.

Pemenue 3agad ¢ moMoIIbIO

MPUMEHSIOT MPH
pemeHnn 3anad, OOBSACHSIIOT, KaK
HCIOJIb30BaTh TPUTOHOMETPUYECKUE

(opMyITBI B I3MEPHUTENBHBIX paboTax Ha
MECTHOCTH.

CamocrosTenbHas 11.96-99 Ne
pabora 1060r, 1028
@OpoHTABHBIN [1.93-100 Ne
orpoc 1034, 1064

PEIICHUE 3a1a4

Ne 1024, 1035,

TEOPEM CMHYCOB M KOCUHYCOB, 10 TOTOBBIM 10618
(hOopMYyJIBI TLIIOIIA TN yeprexRam
TPEYTOJIbHUKOB.

10\32. Pemenue 3amauy KoHTpoIb nomy4eHHbIX 3HaHUHI U CamocrosTenpHas HET
YMEHUH 10 TeMe pabora

11\33. Yroa mexmay VYron Mexay BEKTOpaMH, DopMyITHPYIOT HOHATHE YTIIa MEXKIY dpoHTaTBHBIN I1.87, 101, 102

BekTOpamMu. CKalsipHOe | ONPEIEICHUE CKAAPHOTO BEKTOpaMH, OnpeﬂeﬂeH“e;KaMpHom OIpoc Ne 1039sr,

IIPOU3BECACHHUA BEKTOPOB. I'CIAOT 3aaa4YU I10

TIPOM3BEICHNE BEKTOPOB. | POH3BE/ICHUS BEKTOPOB, €ro TgMe A p A 1040r, 1042a6
MIpUMEHEHUE B PU3UKe :

12\34. CkansipHoe CxansipHOe IPOU3BE/ICHHE PopMyTHPYIOT TEOPEMY O CKAIAPHOM ®poHTANBHBIN I1.101-104 Ne

MPOU3BEICHNE BEKTOPOB | BEKTOPOB B KOOPIMHATAX, €I0 TIpOH3BCICHIM IBYX BEKTOPOB B KOOPIMHATAX C | oripoc, pemenue | 10448, 1047a,

o OKa3aTCJIbCTBOM M €€ CBOUCTBA, CBOUCTBA
B KOOp/JMHATAX, CBOMCTBA, IPUMCHCHHC 1P A P 3a/1a4 1o 1054
o peIHeHI/H/I 3a71a4 CKaJBEIPHOI'O MMPOM3BEACHHM . I'CIIA0T 3a/1a4u 110

CBOWCTBA CKAJISIPHOTO TeMe TOTOBBIM

TIPOU3BEACHUS yepTexam

13\35. CkansipHoe Peuienns 3a1a4 ¢ npuMeHenreM | POpMyTHPYIOT OTIPE/IENIEHHUE CKAIAPHOTO CamocrosarensHas | [1.93-104. Ne

MIPOU3BE/ICHNE BEKTOPOB. | CKAIAPHOIrO MPOU3BEACHHS HPOU3BENCHHUSA, TEOPEMY O CKAISPHOM pabota 1048, 1053,

PeHIeHI/Ie Sa):[a‘—l BeKTOpOB. MMPOU3BEACHUU IBYX BEKTOPOB B KOOpAUHATAX C 1055

JI0Ka3aTeIbCTBOM U €€ CBOﬁCTBa; CBOIiCTBa
CKaJIPHOI'O IPOU3BEJICHUA; TCOPEMY O
IIomaaun TpeyrojibHUuKa, TCOpeMy CUHYCOB U




JIJIMHA OKPYKHOCTH ¥ TJIOIIAAb KPYra.

14\36. Pemienue 3aaau. Pemenwue 3amna4. [Toaroroeka K KOCHHYCOB. Pemaror 3a1auu o teme ®poHTAIBHBIN 11.93-104

[ToaroroBka k KOHTPOIIbHO# pabore. omnpoc, pemienre | Nel065, 1068,

KOHTPOJIbHOHM paboTe 3a/1a4 1o 1060a0,
TOTOBBIM 1061a6
yepTexam

15\37. Konmponwvnaa [IpoBepuUTH 3HAHUSI, YMEHU, TIpHMCHSIIOT 3HAHHS i yMCHHUSI IPU PELICHHH HeT

paboma Ne2 HaBBIKH I10 TEME 3ajad.

«Coomnouenusn mexicoy

CMOpoOHaMu U yenamu

mpey2onbHuUKa»

12 | 1\38. AHanu3s [IpaBuIbHBIE MHOTOYTOJIbHUKU. DopMyIHpPYIOT HOHSITHE NPABUIBLHOIO ®ponrtanbubiii | [1.105,106Ne10
KOHTPOJIbHOIT paGOTHL. MHOrOyTroIbHHK, BIMCAHHEIN B MHOTOYT'OJIbHUKA U CBSI3aHHBIE C HUM NOHSATHS; orpoc 81asx, 1083,
IpaBuILHbIH OKPY’KHOCTB, Teopema 06 i‘;:;’jf:ﬁ‘ﬂfgf{”“ JUP BRIHCIHCHIT YA 1084as, 1129
MHOTOYTOJIBHIK. OKPY’KHOCTH, OITICAHHOM OKOJIO

OKpyXHOCTb, ONTUCAHHAS
BOKPYT MPaBUIBLHOTO

IIPpaBUJIBHOI'O MHOI'OYI'OJIbHUKA.

YTOJIbHUKA. Pemaror 3aJa4u 110 TEMC.

MHOTOYTOJIbHHKA.
2\39. OKpyXHOCTH, Teopema 06 OKPYKHOCTH, DOpPMyIIHMPYIOT ONPEIENEHHE PABUILHOTO peleHue 3a1a4 I1105-107
BIIMCAHHAA B BIIMCAaHHOM B IIPABUJIbHBIi MHOTOYTONIEHHKA, PEIIAIOT 3a/ah, 10 TOTOBBIM Nel085,
MpABHJIBHBL MHOTOYTOIIBHHK, BHPAGOTATH (OpMYIIMPYIOT M JOKA3LIBAIOT TEOPEMEL 00 qepTeKam 1131,1130
OKPYKHOCTAX OINMCAHHOU OKOJIO TPABUIJIBHOTO !
HABBIKU PCHICHUSA 3a1a4 o
MHOTOYTOJIBHUK P MHOTOYTOJIbHMKA BIMCAHHOMN B HETO,
(GOPMYITHPOBATE U TIOKA3BIBATE TEOPEMY
CHHYCOB
3\40. dopmysl astst Brmcanssle u onyicaHHbIE BBIBOAAT 1 MCTIONB30BATH (hOPMYIIBI LISt ®dpoHTaNTBHBIN I1108 Nel1087,
BBIYMCIICHHUS TUIOLIAAN OKPY>KHOCTH IIPaBUIIHOTO BEIMUCIICHU IO/ PaBUIILHOTO O1poc 1088, 1094a6

PaBUIBHOTO
MHOTOYT'OJIbHUKA, €T0
CTOpOHBI U paaunyca
BIIMCAHHOW OKPYXKHOCTH

MHOTOYTOJIbHHKA. DOpMYIIHI,
CBSI3bIBAIOLIME PANyC BIIMCAHHOU
Y OIIMCAaHHOU OKPY’KHOCTH CO
CTOpPOHOH NPaBHWIILHOTO
MHOT'OYTOJIbHUKA, PopMysia
IUIOIIAIH.

MHOTOYTOJIFHHUKA, €r0 CTOPOHBI U PAANYC
BITMCAHHOM OKPY>KHOCTH. VICCIeayIoT cIoco0s!
HNOCTPOCHHS NPABUIBHBIX MHOTOYTOJIbHUKOB;
BBINOJIHAIOT IOCTPOEHUE MTPABUIBHBIX
MHOTOYT'OJIbHUKOB; PEIIAIOT 3aJaul




4\41. TlocTpoeHue ITocTpoeHne HEKOTOPBIX DpoHTABHBIH Ne1096,
IPaBUIIbHBIX NPaBUIIbHBIX MHOTOYTOJIbHUKOB C OIPOC, TECT 1095,1097
MHOTOYTOJIBHUKOB MOMOIIBIO IIUPKYIIS U TUHEHKH.
5\42. [lnuna dopmyna IIHHBI OKPYKHOCTH. BeiBoastT Gpopmyiy, BHIPaXKAIOLLYIO JTHHY dpoHTaIbHBIN I1.110
OKPY>XHOCTH JnvHa 1yru, COOTBETCTBUE OKDYKHOCTH 4epe3 e€ pafuyc, i GopMyIibl st OIpoc Nel104a,
MC)Kﬂy BeJ’II/I‘II/IHOI\/'I HeHTpaﬂLHOFO BBIYUCJIICHUSA JJIMHBI JYTHU C 3aJaHHON 1 1053,
o o T 9
yIVIa M JUTMHOI JIyTH OKpysKHOCTH, | TPAAYCHOH Mepoi. Pemraror 3agaun mo teme. 1106.1109
[IpumeHeHre npu perieHuu '
3a/1a4.
6\43. [Tnomans kpyra ®opmyna mromany Kpyra. BeiBoasT (GOpMyITy ILUIOMAIH KPYTa U DpOoHTANBHBIIH I.105 — 111
IIpumeHnenue e€ npu peleHun P onpoc Nelll4,
KPpYroBOro CEKTopa. remaroT 3a1a4u 1o TeMe.
3ajiad. 1115,1117a
7\44. Tlnomaas CexTop, cerment. [Tnommanp BhIBOAAT (GOPMYITY, BHIPAKAIOILYIO IO N ®poHTATBHBIH 1.110-112
KPYTOBOT'O CEKTOpA. CEKTOpa, MIIOIA/b CErMEHTA, Kpyra H KpyroBoro cexropa. OTIPOC peIIeHne Nell21,
CIICHUE 3a/1a4.
p A PemaroT 3anaun no teme. 3ajaq mo 1128,1124
TOTOBBIM
yepTexam
8\45. Pemienue 3amau [Mpumenenue Gopmyn npu HNcronb3ytoT cnoco6s! MOCTPOSHHS peleHue 3aaa4 I1.110-112
peneHuu 3a1a4. IMpaBUJIbHBIX MHOT'OYT'OJIBHUKOB; q)OpMyJ'H)I JUIA IO TOTOBBIM Ngl 107’1 132’1
BBIYUCJICHUSA TIJIOIIa AN TPABUIIBHOT'O yepTeRam 137
MHOTOYT'OJIbHMKA €ro CTOPOHbI U paJinyCOB p
BIHCAHHOM UM OMHMCAaHHOUN OKPY>KHOCTEH;
(dopMyIty, BEIpaXKAIOMIEH JUTHHY OKPYKHOCTH
gepes e€ paanyc, 1 GOPMYJIBI sl BRIYUCICHUS
9\46. Pemenne 3anau Pemenne 3ana4 Ha MPaBUILHBIC | oy nory ¢ saganHOf rpatyCHOM Mepoi, pelenue 3aaay Nel104r,
TPCYroJIbHUKH. (bopMyITy MIIOIAaN Kpyra U KpyroBOro CEKTopa I10 TOTOBBIM 11056
JUISL pELICHMS 3aa4. yepTexam
10\47. Pemenue 3ama4 Pemrenue 3aga4d Ha NpUMeHEHNE CamocrosTenpHas Nell16s,
IIOJIYYECHHBIX 3HAHUU 10 TEME. pabora 1104n




11\8. Pemenue 3anay, Pemenne 3anau. Iloaroroska k ®poHTANBHBIH 11.105-112
IOATrOTOBKA K KOHTPOJIBHOIT padoTe. OIIpOC peLICHUE
KOHTPOJIbHOH pabore. 3a/1a4 1o
rOTOBBIM
yeprexam
12\49. Konmponvnasn [IpoBeputh ymMeHUE U HABBIKK MO | [IpUMEHSIOT 3HAHUS U yMEHHS IPU PELICHUM HET
paooma Ne3. «/Inuna pELICHHIO 3a1a4 110 TEME. 3ajad.
OKPYIICHOCIU U
niaowiads Kpyzay.
S 1\50. Ananus [TonsTre oToOpaKeHUs DopMyTHPYIOT MIOHATHE OTOOPAKCHHS OpoHTATBHBIN I1113,11
E KOHTPOHBHOI‘/’I pa6OTbI. IIJIOCKOCTH Ha 06651 U IIOHSITHE IINIOCKOCTH Ha CC6H, JBHUKCHHA, OCCBOU U OHpOC Ngl 1486,
; OT06pa>KeHI/Ie JIBUYKEHU. HpI/IMepI)I ,HBI/I)KCHI/Iﬁ L[eHTpaJ;ILHOI/I CUMMCTpPHUHU. Pemraror 11496
MMPOCTECUIINEC 3ala4YU
= IIOCKOCTH Ha CeBsL. ¢uryp. OceBast 1 IeHTpaTbHAS
CHMMETpPHH.
N IToHsATHE NBUXKEHUS. P
2\51. OrobpaskeHue CBolicTBa ABIKCHHS. DopMyNHPYIOT CBOKCTBA JBIKEHUH, OCEBOH OpoHTANBHBIH I1113,11
IUTOCKOCTH Ha ceOsl. [Ipuvenenne ABIKEHNS TIPH UCHTPAILHOH CUMMETpUH. Pemaior omnpoc Nel159,
IlousTHE NBUKEHUSL. peuIeHny 3aaad. MPOCTCHIIHE /a1 1160,116 1174
3\52. MMapanaenbHbIiH [MapasuienbHbIi TIEPEHOC — DOpMYJIUPYIOT MOHSTHE TIAPAJIIEIbHOTrO @pOoHTaTBHBII I1116 Nel163a,
HepeHOC JIBJKEHUE, pELICHUE 3a/1a4U C TNEPEeHOCa,; JOKAa3bIBAIOT, UTO MapaljiCIbHbBIN Ol'IpOC 1165
VICTIONIb30BAHMEM ApaJlIeNbHOro | HEPEHOC ECTh ABIKEHHUE. Pewator npocreiiine
nepeHoca 3ajatH.
4\53. TloBopoT [ToBopoTa Kak ABHKEHHE. DopmyTHPYIOT TIOHATHE MOBOPOTA; MPaBHIIa OpoHTANBHBIN I1116,11
ITocTpoeHnE reOMETPUIECKUX TOCTPOCHHS TEOMETPUYECKHX PUryp ¢ O1poc Nell168
(bHpr MU TIOBOPOTE HA Z[aHHI)Iﬁ HCIOJIb30BAHUEM ITOBOPOTA; JOKA3BIBAKOT TO,
yFOH 9TO MOBOPOT €CTh ABUKCHUEC. Pemraror
[IPOCTEHIINE 3aJaUH.
5\54. IToBopor Pewenne 3a1a4 ¢ npuMeHeHHEM CamMocTrosTenbHas Nel170a
ABIDKEHUS. pabota 11716, 1183




6\55. Pemenue 3amay.

Pemenue 3agau ¢ npruMeHeHUEM
JIBKCHHSL.

7\56. Pemenue 3amau,
[IOArOTOBKA K

Pemienue 3aga4, moAroToBKa K
KOHTPOJIBHOM padoTe.

DopMyIHPYIOT HOHITHE MAPAJUIEIEHOTO
MEpeHOCca ¥ OBOPOTA; PaBHiIa MOCTPOCHHUS
TEOMETPHUECKHX (DUTYP € HCIIOIB30BAaHUEM
MOBOPOTA U MapaJIeIbHOTO IepeHoca. Pemaror
MIpOCTENIINE 3aa4U

peuieHue 3aaa4y
10 TOTOBBIM
yepTexam

Nel219, 1220

PEIICHUE 3aa4
10 TOTOBBIM

Nel221, 1222

npu3Mbl. Bugsl. Passeprka.
IIpumeps! ceuennii. DopMyIisl
IUIOIIAIM IOBEPXHOCTH. U
o0bema.

KOHTPOJILHOM paboTe. yepTexam
8\57. Konmponvnas [IpoBepka 3HAHUIA, YMEHHIA 1 [IpUMEHSIOT 3HAHHUA ¥ yMEHHUS IPH PEIICHAM HeT
paboma Nod HaBBIKOB I10 PEIICHUIO 3a1a4 110 3ajaq.
«/leusicenue». TeMme
9\58. Ananus TonsiTie 06 akcHOMAaTHKE U PopMyIHPYIOT aKCHOMBI TOOKEHHBIC B dDpoHTaNBHBII AXCHOMBI
KOHTPOJIbHON paboThl. aKCHOMAaTUYCCKOM IIOCTPOCHUH OCHOBY M3YHCHHA Kypca TCOMCTPHMU, OCHOBHBIC oTIpocC TUTAHUMETPHH.
06 aKcHOMAaX reOMETPHH, TIPUMEHEHHH ero py | OTallbl Pa3BUTHS T€OMETPUH.
[UIaHAMETPHH JIOKa3aTeNbCTBaxX TeopeM. LTIt
MOCTYJIaT DBKINUJA U €r0
UCTOPHSL.
0= 1\59. Tpenmet Ornpezaenenyue reOMeTpUIECKOro OOBACHAIOT YTO TAKOE MHOTOIPAHHUK,ETO ®poHTaTBHBII 11.118,
= = CTEepEeOMETPHH. TEJIa ¥ €T0 TIOBEPXHOCTH, rpatn,pedpa, BELIMHEL, HarOHaNH, KaKoit orpoc 119,122 T'n.11,
E s FeOMeTqueCKHe TeJla u FpaHI/IH])I TEIa. HaFHﬂHHLIe MHOTOYT'OJIbHUMK Ha3bIBACTCA BBIITYKJIbIM, “.I.TO II I
5 = [pe/ICTaBIIeHHs 0 Takoe II- yroJlbHas [IpU3Ma 1 upamuaa, e
33 HTOBEPXHOCTH. . OCHOBaHMsl, GOKOBbIE TPaHU 1 OOKOBBIE Pebpa,
2 2 MPOCTPAHCTBEHHBIX TEJaX:
59 6 (GOpMyYITHPYIOT 1 06OCHOBBIBAIOT yTBEPKIACHHA
] 3) T1apaJlIC/ICIUIICH, KyO, PH3Ma, O CBOMCTBE JIUAroHaJeH Iapalle/IeIuIe/a.
= [NpaMi/a, KOHyC, UHIHHAD, AP, | pacematpuparoT ceueHus  pasBepTKH
é chepa. Ilnomanu. O6bem Tena. MHOTOTPaHHUKOB, (POPMYITUPYIOT OTIpEIENICHAE
s [PaBHJIBHOTO MHOTOTPAaHHUKA, BEIBOIST
A 2\60. MHOrOrpaHHUKH. Muororpannuku. [IpaBunbHbie (opMyITBI IUIOINA Y TIOBEPXHOCTH B 00beMa ®poHTaATbHBIN I1.119,120 ,
= [Mpusma. MHOTOTPaHHUKHU. DJIEMEHTHI MHOTOIPaHHUKOB. ompoc 122 No1200
MHOTOTpaHHUKOB. Onipejienenue rniv,V




3\61. [Mapannenenunen, | Onpenenenue napajienenunena, DpoHTABHBIH I1.121,12,Nel 1
Ky0 ero coiicra. CeveHus.. onpoc pemenune | 89,112,1194
DopmyJTBI TIOMIAH 3a/1a4 I10 I'n.VI
MTOBEPXHOCTH, 00ObEeMa. FOTOBEIM
yepTeKam
4\62. ITupamua Onpenenenue nupaMuiel, OpoHTaTBHBIN I1. 124 Ne1203,
DJIEMEHTHI. Pa3BepTI<a. CeueHusl. ompoc 1208 T'n.VII
DopMyJIbI TUIOIIAIN OBEPXHOCTH
u o0beMa.
5\63. Tena u [TonsTue Tena BparieHus, DopmyIUpPYIOT ONpPEEICHHE TENA U dpoHTaTBHBIN I1.126,12
MIOBEPXHOCTH BpAIllEHHs. | TOBEPXHOCTU BPAIICHHA. TIOBCPXHOCTH BPAILCHHA, IHTHH/PA, KOHYCa, oIpoc Nel216
L[HARHIp, KOHYC OrnpeeeHns WTHHAPA U cepsl, mapa. PaccMaTpuBaioT uX 3JI€MEHTHI, VI 1X
> KOHyca. DJeMeHTEI, PaBepTkH OOBSCHSIIOT KAKUMHU (POPMYITaMHU BBIPAXKAIOTCS ) !
Dont ;IH Hnomam:l ) 00beM U MIOWAab 60KOBOH HOBEPXHOCTH
HOBIZ: ZHOCTeﬁ 1 OBLEMOB MIIMH/IPa, KOHYyCa, TUIOIIAAb mapa, cepsl,
p ’ N300paKaroT U PaClO3HAIOT Ha PUCYHKAX
pU3MYy , TapajuieNenune i, HIIHHAP, KOHYC, =
6\64. Chepa u mmap. Onpenenenne mapa, chepsr. cbepy W map. @ponraneubiii | [1.127 Nel227,
Panuyc, nuamerp. Ceuenus. onpoc 1228. .
DopMyIIbl IIOWAAU IOBEPXHOCTH X. X]|
9
1 00BeM.
1\65. TpeyronbHHKH. CBoiiCcTBa TPEYrOJBHUKOB. [ToBTOPSAIOT H CHCTEMATH3UPYIOT @pOoHTAIBHBIN 3ananus OI'D
HOCTpOCHI/IH. (DOpMyHLI , TCOPETUYCCKHUE 3HAHUA I10 KYypCy r€eOMETPpUN 7- OHpOC, peH.ICHI/IC
BBEIDAKAIOIINE IUIOIIATb 9 KJIaCCOB, IPUMCHAIOT IMOJTYUCHHBIC 3HAHUA U 3a1a4 1o
p I Han YMEHUs MIPpU pCIICHUUN PA3TTAYHBIX A
TPCYrojlbHHUKaA: 4EPE3 IBC reOMETPHYECKHX 3a/1ad, PEINAIOT 3aJaHHs FOTOBBIM
CTOPOHBI M YTOJI M@Ky HUMH, | tectos OI'D yepTexam

4yepes NEPUMETP U paauyc
BIIMCAHHOW OKPY’KHOCTH,
paauyc ONMCaHHON




OKpYXHOCTH, (hopmyra
I'epona.

2\66. [ToBTOpEHME U @pOoHTaIBHBII 3apanus OI'D
UeThIpexXyroibHUKH. CUCTEMAaTH3AIIHS TOTYICHHBIE OTIPOC peIIeHne
[ToaroroBka k 3HaHUs 110 TeMe. OCHOBHBIC 3aj1a4 1o
KOHTPOJILHOM padoTe. (bopMyIIBI U CBOWCTBA TOTOBBIM
gepTeKam
3\67. Hmozosan KoHTpomnb 3HaHUI ¥ HABBIKOB. | [IPUMEHSIOT 3HAHHA M YMEHHS DM PEIICHAH CamocrosTenbHas HET
KOHmMpoOJbHAA padoma. 3ajad. pabota
2\68. Ananus [TonBecTy UTOrM PabOTHI 32 Pemaror 3amanus Tecros OI'D [IpoGnemHbIe HET
3adaHHuAd.

KOHTPOJIbHON paboThI.
HTorossliil ypok

ron.




8. Yue6no — MeToanYeCKOe H MaTepHAILHO-TEXHHYECKOe o0eciedeHne
00pa3oBaTeIbHOIO MpoIecca.

Ocnamenue mnporecca oOyueHus anreOpe oOecreunBaeTcs OHOMMOTEYHBIM (POHIOM TEHYATHBIMH
nocoOusIMH, a TaKke HHPOPMAIUOHHO-KOMMYHUKATHBHBIMH  CPEICTBAMH, 3KPaHHO-3BYKOBBIMHU
npubopamMu, TEXHUYECKHMMH CpPEACTBAMHU OOydYeHUs, y4EOHO-NPAKTHYECKUM U Y4eOHO-JIa00PaTOPHBIM
000pyI0OBaHUEM.

Hopmamuenvie 0okymenmai:
1. @enepaibHbII rocy1apcTBEHHBIN 00pa30BaTeIbHbBIN CTaHAaPT OCHOBHOTO O0IIEro 00pa3oBaHuUs.
2. IlpumepHbie TIpOrpaMMBbl OCHOBHOTO 00miero oOpaszoBaHus. Maremaruka. (CTtaHAapTel BTOPOTO
nokonenus.) — M.: IIpocsemienue, 2010.
3. @opMUpOBaHHE YHHUBEPCAJIbHBIX YUEOHBIX ACWCTBUI B OCHOBHOW mIKOJe: cuctema 3amanmii / A.T.
Acmornos, O.A. Kapabanosa. — M.: [Ipoceemenue, 2010.

4. Mep3znsk A.I'. Maremaruka: nporpammbl: 5-9 knaccel / A.I'. Mepsnsak, B.b. Ilomonckwmii, M.C.
Sxup, E.B. bynko. — 2 u3n., nopab. — M.: Benrana-I'pad, 2015. — 112 c.

Yueono-memoouueckuii komnnexm:

1. Anrebpa: 7 — 9 kiacc: yueOHUK AJs ydanuxcs o0ieodpazoBaTeinbHbIX yupexkaeHuit / A.I'. Mepansk,
B.b. [lononckuit, M.C. Axup. — M.: Benrtana-I'pad, 2016.

2. AnreOpa: 7 — 9 wiracc: OUIaKTHYECKHE MaTEPHAJbI: MMOCOOWE I ydaluxces o0meo0pa3oBaTeIbHBIX
yupexenuit / A.I'. Mep3nsik, B.b. [lononckuit, EM. Pabunosuu, M.C. Sxup. — M.: Benrana-I'pag,
2016.

3. Anrebpa: 7 xmacc: meroauueckoe nocodue / E.B. Byuko, A.I'. Mep3msak, B.b. Ilononckuii, M.C.
SAxup. — M.: Benrana-I'pag, 2016.

4. OcHoBbI cTaTHCTHKHU U BeposiTHOCTH/ E.A. ByHumoBud/Mocksa: [Ipoda, 2008

5. ®opMupoBaHWE BBHIUMCIIUTENLHBIX HABBIKOB Ha ypokax MaremaTwku 5-9 ximaccel/H.H.Xnesnrok/ M.:Miekca,
2011

6. AnreOpa B 7-9 kmaccax: [locooue mns yautens / bapuynosa @.M., Jleaumera JI.O., XKoxos B.U. u
1p.; Coct. MakperueB FO.H., Munatoxk H.I'. ~ M.: [Ipocsemenune, 1988.

7. MaTtemMaTHuecKkue JUKTaHThI i 5-9 knaccos: Kuura mns yuutens / Apytionss E.b., Bonosuu M.b.,
I'nazkoB FO.A.. JIleButac I'.I'. — M.: IIpocBemienune, 1998

8. Psazanosckuii A.P., 3aiines E.A. Marematnka. 5 — 11 k.. JIONONHMTENbHBIE MaTepuanbl K YpPOKaMm
MareMmatuku. — M.: [Ipoda, 2010.

9. l'eomerpus, 7-9: YueOnuk 11 obmeoOpazoBatenbubx yupexaenuit / JI.C. Aranacsn, B.®. byty30B,
C.b. Kamomrer u np. — M.; [IpocBemenwue, 2017.

10. T'eomerpusi. COopHHK pabouymx mporpamMM. 7 — 9 Kiaccel: mocoOue I yduTelen
o0mieo0pa3oBaTenbHBIX Opranu3anuil / [aBrop-cocraBurens T.A. Bypmucrposa. — M.: Tlpocsemienue,
2014

11. Aranacsn JI.C., byry3oB lO.A., Hekpacos B.b., IOnuna M.MU. U3yuenue reomerpum B 7, 8, 9
KJaccax: MeToanueckue pekoMeHaauuu K yueOnuky: Kuura ans yuurens. M.: IIpocsemenne,2017.
12. bepesuna JLIO., MenbaukoBa H.b., Mumenko T.M., Hukonbckas W.JI., Yepnsimena JLIO.

['eometpus B 7 — 9 knaccax: [Tocobue nnst yuurens. M.: [Ipoceemenue,2003.
13. Taiimryt A.T'., JlurBunenko I'.H. Ilnanumerpus: 3agauauk kK mkoibHOMY Kypcy M.: ACT-IIpecc:
Marwuctp-S, 1998.
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14. T'aBpunosa H.®. [Toypounsie pazpaboTku mmo reomerpun: 7-9 kimacc. M.: BAKO,2006.

15. T'eomerpus. 7-9 knacc: moypounslie mianel o yueOHuky JI.C. ArtanacsHa u ap. «['eomerpus. 7-9
kyacchly. / aBT.-cocT. T.JI. AdanaceeBa, JI.A. Tanununa.- Bonrorpan: Yuurens, 2006.

16. 3uB B.I'., Meiinep B.M. [umaktuueckue Marepwaibl MO reoMeTpuwm ans 7-9 kmacca. M.:
ITpocsenienue,2009.

17. CaspacoBa C.M., ScrpeOunenxuii [.A. YnpaxxHeHHs 1O IUIAHUMETPUM HAa TOTOBBIX YepTeXkKax:
[Tocobue pst yuurens. M.: IIpocsemenue, 2006.

18. Epmoa A.Il., 'ono6opoarko B.B. Bes mikonpHas MmaTeMaTHKa B CAMOCTOATEIBHBIX U KOHTPOJIBHBIX
paborax. 'eomerpus 7- 9. — M.: UJIEKCA, 2008.

CHpaBO‘IHHe HOCO6I/I${, HAaY4YHO-IIOMYJIAPHAA U UCTOPHUYICCKA JIMTCpATypa

. Aeaxanos H.X., Iloonuncxuti O.K. Maremaruka: paloHHBIC ojuMmmnuanel: 6-11 kmaccel. — M.:
IIpocsemenue, 1990.
T'aspunosa T./]. 3anumarenpHas mateMatuka: 5-11 knaccesl. — Bonrorpan: Yuurens, 2008.

Jlesumac I'.I". Hectannapthasie 3amauun o matrematuke. — M.: MIJIEKCA, 2007.

Ilepau C.C., Ilepau b.C. CtpaHulbl pycCKOM HUCTOpUMU Ha ypokax maremartuku. — M.: [lemaroruka-
[Ipecc, 1994.

THuuyeun JI.@. 3a crpanunamu yueOHuka anredpsl. — M.: [Ipocemenue, 2010. A

Loiia /[oc. Kax pemats 3anauy? — M. : IlpocBewmenue, 1975,-

Ilpouseonoe B.B. 3anaun Ha BeipocT. — M.: MUPOC, 1995,

®Dapros A.B. Maremarnueckue oaumnuansl B mkosne : 5- 11 kmacesl. — M. : Alipuc-IIpecc, 2005.
http://www.kvant.info/ Hay4no-nomynspHblii (U3MKO-MaTeMaTH4eCKU KypHal JUIS IIKOJBHUKOB |

CTyAeHTOB «KBaHT».
Ileuammnwsie nocooun

1. Tabnuipl o anredpe 11t 7-9 Ki1accoB.

2. IlopTpeTsl BoIAAOIIMXCS AesITeNeil B 001aCTH MaTEMAaTHUKH.

Hnpopmayuonnvie cpeocmea

1. Komnnekuust MmenuapecypcoB, SJIEKTPOHHBIE 0a3bl TaHHBIX.
2. NnaTepHer.

AW N

IKpanno-36yKoevie nocoous
Buneoduibmel 06 HCTOpUH pa3BUTHS MATEMATHKH, MATEMATHIECKUX UEH U METOJIOB.
Texnuueckue cpeocmea 00yuenusn

. Kommerotep.

. MylbTUMEIHATPOEKTOP.
. DKpaH HaBECHOM.

. aTepakTuBHas nocka.

Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue

1. Jlocka MarHuTHasl.

. Kommnext yepTéxHbIX HHCTPYMEHTOB (KJIACCHBIX U Pa3faTOYHbIX): JIMHEHKa, TPAHCIIOPTUD, YTOJIbHUK

(30°, 60°), yrompHuk (45°, 45°), TUPKYyIb.

. Habopsr myist MmonenupoBaHus (1[BeTHast Oymara, KapToH, KajbKa, KJIeH, HOXKHHITBI, TJTACTUIINH).

9. Cnucok JuTepaTypbl


http://www.kvant.info/

Juis yunrens
Ocnoenas numepamypa:
1. Anrebpa: 7 — 9 xyacc: y4eOHMK Il ydamuxcs oOmieoOpa3oBaTeNbHBIX yupexaeHuit / A.l.

Mepsnsik, B.b. Ilonmonckuii, M.C. Axup. — M.: Benrana-I'pad, 2016.

2. Mepsnsk A.I'. Maremaruka: nporpammer: 5-9 kiacest / A.I'. Mepainsik, B.B. Tlononckuii, M.C. Skup, E.B.
Bymko. — 2 u3a., nopa6. — M.: Benrana-I'pag, 2015. — 112 c.

3. Teomerpus, 7 — 9 : YueOnuk mns oGmeoOpasoBarenbHbix yupexxaenuii / JI.C. ArtanacsH, B.O.
Byrysos, C.b. Kanomues u np. — M.; [Ipocsewenue, 2017.

Hononrnumenvras rumepamypa
1. Anrebpa: 7 — 9 Kiacc: TMIAKTUYSCKUE MATEePHAIIbI: MOCOOUE JIIS yJaluxcst 001meo0pa3oBaTebHbIX

yupexnaenuit / A.I'. Mep3msik, B.b. Tlomonckuii, E.M. Pabunosuu, M.C. Skup. — M.: Benrana-
I'pad, 2016.

2. Anrebpa: 7 — 9 knacc: metoauueckoe nocodue / E.B. bynko, A.I'. Mepansik, B.b. TTononckuii, M.C.
Axup. — M.: Benrana-I'pad, 2016.

3. OcHoBbI cTaTUCTHKU U BeposiTHOCTh/ E.A.bynumoBudy/Mocksa: [poda, 2008

4. ®opmMupoBaHHE BBIYMCIUTEIHHBIX HABBIKOB Ha ypokax MareMaTHkH 5-9 kinaccel/H.H. XneBHIoK/
M.:Unekca, 2011

5. Anrebpa B 7-9 knaccax: [Tocobue ans yuutens / bapuynosa @.M., [lenumesa JI1.O., )Koxos B.1. u

ap.; Coct. MakpsrueB FO.H., Munarok H.I'. ~ M.: [Ipocsenienue, 1988.

6. MaremaTudeckue IUKTaHTHI 17151 5-9 kiaccos: Kuura g yuurens / Apytionsd E.b., Bonosuu M.b.,
I'mazkoB FO.A.. Jleutac I'.I'. — M.: IIpocBenienue, 1998

7. Psaszanosckuit A.P., 3aiiueB E.A. Maremaruka. 5 — 11 ki.: JlonomHUTEIbHBIE MAaTEpHAIIBl K YpOKaM

Matematuku. — M.: [Ipoca, 2010.

CrpaBouHbIe TOCOOUS, HAYYHO-TIOMYIISPHAs U UCTOpUYECKas JINTEepaTypa
1. Aeaxanos H.X., Ioonuncxuii O.K. Maremaruka: paiioHHble onummuansl: 6-11 kmaccel. — M.:
[Ipocsemenue, 1990.

2. I'aspunosa T./]. 3anumMaTenbHast MaTematuka: 5-11 kinaccel. — Bonarorpan: Yuutens, 2008.

3. Jlesumac I'.I". Hecranmaptable 3a1aun o Mmatemaruke. — M.: MJIEKCA, 2007.

4. Ilepau C.C., Ilepau B.C. CTpaHulbl pyCCKOW HMCTOpUM Ha ypokax marematuku. — M.: Ilemaroruka-
[Ipecc, 1994.

5. Tuuyeun JI.®. 3a crpanuniamu yueonnka anreopsl. — M.: [Ipocsemenue, 2010. A

6. Ilotia /{xc. Kak pemars 3anauy? — M.: [IpocBemenue, 1975,-

7. Ilpoussonog B.B. 3anaun Ha BeipocT. — M.: MUPOC, 1995,

8. @apros A.B. MaTemaruueckue omuMnuaabl B mkoje : 5- 11 kmaccel. — M. : Aiipuc-IIpecc, 2005.

7. Teomerpus. COopHuk pabouux mporpaMMm. 7 — 9 kjaccel: mocoOue Uil yduTesneu

o01eo0pa3oBaTeNbHBIX Opranu3anuii / [aBrop-cocraBurens T.A. Bypmucrposa. — M.: Ilpocsemenue, 2014
8. AranacsaH JI.C., byry3os 0.A., Hekpacos B.b., JOnquna N.1. U3yuenune reomerpun B 7, 8, 9 kimaccax:
Metoanyeckue pekoMeHaauu Kk yaeoHuky: Kuura as yaurens. M.: Ilpocsemenne,2017.

9. bepesuna JI.IO., MenbaukoBa H.b., Mumenko T.M., Huxonbckas N.JI., Yepneimesa JI.YO. I'eomerpus
B 7 — 9 knaccax: [Tocobue nns yuurens. M.: [Ipocsemenue,2003.

10. Tl'aitutyt A.l'., JIutBunenko I'.H. Ilnanumerpus: 3agauyHuk Kk mkoidbHOMY Kypcy M.: ACT-IIpecc:
Maructp-S, 1998.

11. T'aBpunoBa H.®. [Toypounsie pa3zpadotku 1o reometpun: 7 kiacc. M.: BAKO,2006.

12. T'eomerpus. 7-9 kinacc: moypounsle mianbsl no y4eOHuky JI.C. Atanacsna u ap. «l'eomerpus. 7-9
kiacce. / aBT.-cocT. T.JI. AdanacbeBa, JI.A. Tanununa.- Bonrorpaa: Yuurens, 2006.

13. 3uB B.I'., Meiinep B.M. J[lunaktuyeckue MaTepuanabl MO TreomMeTpunm s 7 kiacca. M.:
[Tpoceemenue,2009.



14. CaBpacoBa C.M., fIctpebunenxuii I.A. YnpaxHeHus 1o miaHUMETPUU Ha FOTOBBIX yepTexkax: [locobue
s yautensi. M.: [Ipocsemenue, 2006.

15. EpmoBa A.Il., I'onoGoponsko B.B. Best mikonbHast MaremMaTuka B CaMOCTOSITENIBHBIX M KOHTPOJIBbHBIX
paborax. ['eomerpus 7- 9. — M.: MJIEKCA, 2008.

AJIsl YYCHHU KA.

1. AnreGpa: 7 kiacc: ydeOHHK JUIs ydammxcsi o0meoopazoBaTtenbHbIx yuapexaenuit / A.I'. Mep3isik, B.b.
[Tononckuit, M.C. Sxup. — M.: Berrana-I'pad, 2016.

2. AnreGpa: 8 kjacc: yueOHUK JUIs ydamuxcs oo0meodpasoBaTenbHbIX yupexkaenuii / A.I'. Mep3mnsk, B.b.
[Tononckuit, M.C. Skup. — M.: Benrana-I'pad, 2016.

3. AnreGpa: 9 knacc: yueOHUK IS ydalmmxcs o0meoopa3oBaTenbHbIX yupexaenuii / A.I'. Mep3nsk, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2016.

4. Teomerpus, 7 — 9 : YueOnuk 1yist obmeoopazoBatennbubiX yupexaenuii / JI.C. Atanacsn, B.®. byry3os,
C.b. Kagomues u ap. — M.; [Ipocsemienue, 2017

7 kaacce
Kountpoabsnas padora Nel «BxoaHoil KOHTPOJIb»
Bapuanr 1.

1. Haiimute 3HaYcHUE BBIPQKCHUS: 2 <. 1 2 5 1. 2 1.
13 9 6 12
2. YnpocTute BhIpaKECHHUE:
1) 5x + 3y —2x—9y;
2) 15a—(a—3)+ (2a-1).
3. Pemmre ypapHenue: —4,8x+8=1,6x-11,2



4. Ha Bepxneii mosike G610 B 3 pasa GoJIbIle KHUT, Y€M Ha HYKHEN. Tlociie Toro, Kak ¢ BepxHel MoJIKu
CHsUTH 15 KHHT, a Ha HIDKHIOKO T00aBmIM 11 KHUT Ha 00EUX MOJKaX KHHUT CTano MOpoBHY. CKOJIBKO
KHHT OBUTO Ha KaXKJIOM MOJIKE MIePBOHAYATHHO?

5. * Ympocrtute Belpakenne — 2(3,5y — 2,5) + 4,5y — 1 u Haiigute ero 3nauenue npu 'y = 0,8

Bapuanr 2.

1. Haiimute 3HaueHUE BbIpaXEHUs: 3 Z. 1 2 4 L. 1 l.
11 7 37 712
2. YHpocTHTe BHIPAKEHHE:
1) 12a—10b - 10a + 6b;
2) 8x—(2x+5)+ (x—1).
Pemmre ypaBuenue: 2,4X—6 =—12x+ 19,2

4. Bo Bropom OuoHe ObUIO B 2 pa3a GoJbIIe MOJIOKA, YEM B IIEPBOM. T10CiIe TOro, Kak B IIEpBLIi
OuoH nomuian 12 JIMTPOB MOJIOKA, @ U3 BTOPOTO B3SJIM 6 TUTPOB, B OMIOHAX MOJIOKA CTAJIO
1opoBHY. CKOJIBKO JIUTPOB MOJIOKA ObUIO B Ka)KJ0M OUJIOHE NepBOHAYAIBHO?

5. * Vnpoctute Beipakenne  — 5(0,6¢ —1,2) —1,5¢ -3  u Haiiaure ero 3HayeHue npu ¢ = 0,4

KontpoabHnas padora Ne 2 «J/InHeiiHOe ypaBHeHHe ¢ 0OJHOI NepeMeHHOID)

Bapwuanr 1.

1. Pemmre ypaBHenue: 1) 5x—45=3x+25  2) 15— (3x—-3)=5-4x.

2. OjHa U3 CTOPOH TPEYrojbHUKA Ha 2 CM MEHbIIIE IPYroil U B JBa paza MeHblIe TpeTheil. Haliaute
CTOPOHBI TPEYTOJIbHUKA, €CJIU €r0 EPUMETP PaBeH 22 CM.

3. Pemmure ypaBuenue: 1) (2x—6)5+x)=0; 2) 7x—(x+3)=3(2x-1).

4. B nByx Opuraaax ObLI0 OJJMHAKOBOE KOJIMUECTBO pabounx. [locie Toro, kak u3 nepBoi Opuraapi
nepeBeni BO BTOPYIO § pabouux, B Hell ctano B 3 paza MeHbIIe pabo4nx, 4eM BO BTOPOM Opuraje.
CxoJibKko pabouux OBLIO B KaXKI0M OpUrajie mepBoHavYaIbHO?

5. * Ilpu kakoMm 3Ha4YeHUH a ypaBHeHue (a + 1)X = - 1 He uMeeT KOpHEN?

Bapmuanr 2.

1. Pemmre ypaBHenue: 1) 6x—0,8 =3x+2,2; 2) 5x—(7x+7) =0.

2. OpHa U3 CTOPOH TPEYroJIbHUKA Ha 6 cM MeHbIIe Ipyroil u Ha 9 cM MeHble TpeTbell. Haliaure ctopoHbl
TPEYroJIbHUKA, €CITH €T0 IEPUMETP paBeH 33 cM.

3. Pemmure ypaBuenue: 1) (8 +2x)(x—3)=0; 2) 6x— (2x—15) =2(2x + 4).

4. B nByx mamkax ObLJIO OJMHAKOBOE KOJIMYECTBO TeTpazaeil. [locie Toro, kak U3 BTOpOI Manku
NepeNIoKUIIM B MepBYIo 6 TeTpajiell, B mepBoil namke TeTpajeil crtaio B 3 pa3a 0oJiblile, 4eM BO BTOPOH.
CxoubKo TeTpaieit ObLI0 B KaXKI0M Tarnke MepBOHAYAIBHO?

5. *IIpu xakoM 3HaueHUH a ypaBHeHue (& + 2)X = 3 He uMmeeT KopHeit?

. KonTpoubHas padora Ne3 «CBoOHCTBA CTeNeHH C HATYPAJIbHBIM IIOKa3aTeJaeM»

Bapmuanr 1.

1. HaiiguTe 3HadeHue Beipakenus 1,5 - 8% — 53,

2. HpeHCTaBBTe B BUJI€ CTCIICHU BBIPAXKCHUC!
3.

Dxtx 2y iy 320 4 5
3. TIpeoOpa3yiiTe B MHOTOWICH CTAHIAPTHOTO BUJIA:

1)5a%h - (—8a’®%) b ; 2) (—3y%x5)3.
4, Hpe[[CTaBBTC B BUJIC MHOI'O4JICHA CTAHAAPTHOT'O BU/J1d BBIPAKCHUC

(8a—3a’+ 1) — (a—3a’—3)
5. Bbumcioure: 1) 25'—624; 2) (2 5)15 . (i)14
32 5 13

Yupocrtute Boipakenue (—0,2m3np*)? - 25mn3p
7. BwmecTo 3BE3/I0YKH 3aMUIINTE TAKOW MHOTOUWICH, YTOOBI 00pa30BajIoCch TOXKICCTBO

o

4)2



(x) — (5xy —x% 4+ 2y?) =3x% +y
8. Mokaxwure, uro 3HaueHue Beipakerus (13n —4) — (8n — 19) kparHo 5 npu a10060M 3HaUCHHH N.
9*. U3BecTHO, uTo 4x2y° = 3. HaiiauTe 3HaueHNnE BBIPAKEHHS
1) 4xby'>:  2) —20x*y0

Bapuanr 2.

1.
2.

HaiiauTe 3HaueHue Boipaxkenus 1,2 - 43 — 82,
IIpencTaBbTe B BUJIE CTEIIEHU BHIPAKEHHUE:

DX 2ytiy:  3)(—=3¢M; 4) )

x11l.x

3. [IpeobpazyiiTe B MHOTOWIEH CTaHIaPTHOI'O BUJA:

a) —3a%°% - 2ab®- a2; 6) - (—4x2y3)* .

4, HpeHCTaBLTC B BUJIC MHOT'OWICHA CTAHAAPTHOI'O BU/J1a BBIPAKCHHUEC

(4a®> +9a—6)— (a°> —1 + 9a)

5. Boumcnure: 1) 5° 125, 2) (1 Z)ll ' (9 )12

254 9 16

6. Ynpocture Beipaxkenne (—0,3a*bc3)? - 5a%bc®
7. BMecTO 3BE3/104KH 3alUIIMTE TAKOH MHOTOUIEH, YTOObI 00pa30BaNoch TOXKASCTBO  (*) —

(5x% — 4xy + y?) = 7x? — 3xy
8. lokaxwure, 4To 3Ha4eHUE BhipaxkeHus (8n + 1) — (4n — 3) kpatHo 4 npu J1r000M 3HAUCHHH N.

9*. U3BecTHo, uto 3ab* = 5. Haiinure 3HaueHue BBIpAKEHUS

1) 6a3b?; 2) —12a?b®

Kounrpoabsnas padora Ned4 «Iloayrogosas»

Bapuanr 1.
1. Vmpocrure Beipaskenne: 1) —3a’b - (—2a’0%)% 2) a(a-5)-(a—2)(a-3).
5 ,6
2. Beruucnure: 1) %; 2) (1 %)3 : (§)4.
3. Pemmre ypasuenne: 1) 3X—27x*=0; 2) Sx(x—4)—x(3 + 5x) =4
4. Pasnoxwure Ha MHOXHTeIn: 1)  ldxy +21y* ; 2) 3y°—6y°
5. JlnuHa mpsiIMOYToJibHHMKA B 2 pa3a OoJIblIe ero MupHHbL. ECIu mupruHy mpsiMOyrojJbHHKa
YBEJIIMYUTH HA 4 M, TO €T0 IUIONIAb YBEJIUYUTCS Ha 32 M2, Havnure nmvny
IPSIMOYTOJIbHHKA.
Bapuanr 2.
1. Vmopocrure Beipaskerne: 1) (—3a’h?)?*-2ab®; 2) a(a+4)-(a—2)(a+ 6).
5,33 5 4
2. Beuucnure: 1) %; 2) (2 %) : (%) :
3. Pemmre ypasrenue: 1) 4x—20x°=0; 2) 3x(x—7)—x({4 +3x)=5
4. Paznoxure Ha MHoxuTemn: 1) 10a°b—25b%  2) 2x* + 4x*
5. JlnuHa npsiMOYyToJIbHHKA B 3 pa3a OoJIbIIe ero MUpPUHbL. ECu mMpuHy NpsMOYTOIbHHUKA

2 o
YMEHBIIINUTH HA 2 M, TO €r0 MIOAb YMEHbIIUTCS Ha 42 M~. HaliiuTe HCXOAHYIO JUTUHY
MPAMOYTOJIbHUKA.



KonTpoabHasi padora NeS «@opMyJibl COKPAIIIEHHOT0 YMHOKEHM s

Bapuanr 1.
1. TlpexncraBbTe B BHIE MHOTOYICHA
1) (x+6)7 3) (b-3)(b+3);
2) (x—y)% 4)  (5y + 2x)(5y - 2x).
2. Pa3noxuTe Ha MHOXKUTENIHU
1) 25-y% 3) a’—6ab+09;
2) 16y %-0,25; 4) 121x* — 88xy +16y°.
3. Vmpocrure Beipaxenne: (a—c)(@ + c) — (a— 2c)°
4. Peummre ypaBuenne — (3x—2)° = (2x + 1)(2x—1) +5x* 7.
5. TlpencraBbTe B BUje NPOU3BEIeHN BhIpakenue (3x + / )2 —(4x + 3 )2.
6. * YnpocTuTe BhIpaxKeHHE M HANIUTE €ro 3HAYEeHUE OpY d = %
(a+2)@a-2)(a+4)-(4+a??
Bapuanr 2.
1. TlpexncraBbTe B BHIE MHOTOYIEHA
1) (-7 3) (y-5)y+5);
2) (3a —5¢)% 4) (4b +5c)(4b —5c).
2. Pa3nokuTe Ha MHOXKHUTENH
1) x2—49; 2) c?+4bc + 4;
3) 25y%-0,64; 4) 64n*+ 80mn +25m>.

Yrpocrure Beipaxenne: (a— 2b)(a + 2b) — (a — b)%
Pemmte ypasrenne  (5X — 3)° = (4x + 3)(4x — 3) + 9x* + 3.

o 0k w

o 1
* YHpOCTI/ITe BBIPAXXCHUE U HAUJUTE €0 3HAYCHUEC TP M = E

[IpescTaBbTe B BHE IPOM3BEACHNs BhipaxeHue (2a + 7h)? — (3a — 5b)°.

(m?+ 9)(m —3)(m+ 3)— (6 + m ).

. Kourpoabnasa padora Ne 6 «Pa3ioxxeHnne MHOT04Ji€eHA HA MHOKHTET)

Bapmuanr 1.
1. Vnpocrtute BbIpa)KeHUs:

a) —3x(2-x)+(Bx+1)(X-2); 6) 4x(x +5) — (2x +5)%

B) 3(2x —1)*+ 12x.

2. PasnokuTe Ha MHOXKHTETH: a) 36X° — X; 6) —3x*—12x—12,

3. YopocTuTe BeIpakeHue: (c2 - 2c)2 - c2(c +3)(c-3) + 2c(2c2 +5).

4. Pasnokute Ha MEOXKHTemH:  a) Y’ —0,16x%  6) 3x -3y + X%y — xy%

5. Pemure ypaBHenue: (X —2)(x + 1) = x(x - 1).

6. *I[oxanche, 4To IIpr JIOOBIX 3HAYEHUAX X U Y 3HaAYCHUE BBIPAXKCHUS HCOTPULATCIIBHO:

Ax% — 20xy + 25y°.
Bapuanr 2.
1. Vmopocrute BelpakeHHUS:

a) —2x(1-x) + (2x—23)(x—1);  6) 16x(3 —4x) + (8x — 3)?

. B) 4(1 +3x)%— 24x.

2. Paznoxxute Ha MHOXHUTEIH: a) Y — 100y3 ; 0) — 5x* + 30x — 45.
3. Ynpocrute Beipaxkenue:  (n° +2n)? —n’(n — 1)(n + 1) + 2n(3 — 2n?).
4. Pasnoxure Ha MHOKHTenu: @) b?—0,01a%  6) X°y +Xy? — 2X — 2.



5. Pemute ypaBuenme: (X — 1)(X + 3) = X(x + 2).
6. *TokaxxuTe, 9TO MPH JFOOBIX 3HAUCHHUSX X U Y 3HAUCHUE BBHIPAXKCHHST HEOTPUIATEIBHO:
Ox? + 24xy + 16y~

Konrtpouabnas padora Ne 7 «DyHKuus»

Bapuanr 1.
1. ®ynukmus 3amana Gopmynoit y = 6X + 19. Onpenenure :
a) 3HaveHue Y, ecnu X =0,5; ©) 3HaueHUE X, MPU KOTOpoM Y = 1; B) IPOXOAUT U Tpadux
byHknuu yepes Touky A (—2; 7).
2. a) Iloctpoiite rpadux QyHKIUN Y = 2X — 4.
0) YkaxxuTe ¢ mOMOIIbI0 TpaduKa, Y4eMy paBHO 3Ha4eHue Y mpu X = 1,
3. B ogHO# TO¥ jxe cucTeMe KOOpAWHAT MOCTpoiTe rpadukn GyHKIMi: a) Y =—2X; 0) y=3.
4. Haiinute KOOpAMHATHI TOYEK repecedeHus rpagukoB Gyakmumii Y = 47X —37 u y =— 13X +23.
5. * 3apaiite hopMyInoil muHelHy0 QyHKINIO, rpaduK KOTOPOH mapasuieseH NpsMoi y = 3x — 7 1 MPOXOIUT
Yyepes Hayallo KOOpIMHAT.

Bapuant 2.
1. ®ynknus 3agana Gpopmynoit Y = 4X — 30 . Onpenenure :
a) 3Ha4YeHHWE Y, ecmu X =—2,5; 0) 3Ha4YCHHE X, IPH KOTOPOM Y = —06; B) MPOXOJUT Ji Tpaduk

bynkun yepes Touky B (7; —3).
2. a) lloctpoiite rpaduk GyHKIuU Y = — 3X + 3.
0) YkaxxuTe ¢ HOMOIIBIO TpaduKa, MpHU KaKOM 3HaAYCHUU X 3Ha4eHHe Y pPaBHO 6.
3. B oxHoI1 TOl1 ke cucTtemMe KoopAMHAT mocTpoiTe rpaduku pyHkuuit: a) y=0,5X; 6) y=—4.
4. Haiiniute KOOpAMHATHI TOYEK NepecedeHus rpapukoB ¢pyHkuud y=—38X+ 15 n y=—21x—-36.
5. * 3apnaiite popmynoil TuHeHy0 QyHKIUIO, rpaduk KOTOPO# mapauieneH npsmMoit y = —5x + § u
MIPOXO/UT Yepe3 Havyajao KOOpIuHaT.

. KonTposbHas pabora Ne8 «Cucrembl JIMHEHHbIX YPAaBHEHHUIl ¢ AByMsI lepeMeHHbIMU»

Bapmuanr 1.
2a + 3b = 10;
a—2b=-9.

2. 2 rupu ¥ 3 rantenu BecaT 47kr, a 3rupu Tsokesee 6 ranreneit Ha 18kr. CKOIbKO BUCUT TUPS U

1. Pemwute cuctemy ypaBHEHUI: {

CKOJIBKO — TaHTEIL?
3x+y)+1=x+4y,
7—2(x—y)=x—8y.

4. Tlpsmas y =k X + b npoxoaur touku A (— 5; 32) u B (3; — 8). Hanummre ypaBHeHue 3o

3. Pemmre cucremy ypaBHEHHI: {

MPSIMOM.

5. BbIicHHUTE MMEET U pelIeHue CUcTeMa: {ﬁx oy =

Bapuanr 2.
a+2b=25:
3a—b =8.

2. 4 6mokHoTta u 3 pyuku croar 90py06., a 3 GokHOTa Topoke 2 pydek Ha 25py0. Halingute neny

1. PemmTte cucreMy ypaBHEHMIA: {

OJIOKHOTA U IIeHY PYYKH.
14 2(x—vy) =3x— 4y,

3. Pemute cucremy ypaBHEHUIA: { 10— 4(x + y) = 3y — 3x.



4. Tlpsmas y =KX + b nmpoxoaur touku A (4; — 5) u B (—2; 19). Hanuiure ypaBHEHUE 3TOM
MPSMOM.
S5x—3y =35,

5. BrisicHuTe, UMeeT JIM pellleHue CUCTEMA.
’ p 15x — 9y = 8.

KonTpoabHnasi padora Ne9 «MTorosasp»

Bapuanr 1.

1.VupocTure BBIpaKeHHE: 1) 4x*-(—2x%)*; 2) Bx—1D)Bx+1)+ (Bx+ 1)
2. Pasnoxure MHOrOwIeH Ha MHOXuTenu: 1) 25a—ab”;  2) 3a’—6a + 3.

3. Pemure ypaBHeHHE x;—q' +3x=05.

4. TToctpoiite rpaduk Gyaknum Y = 2X — 3. HaliquTe KoopaAMHATHI TOYKH TIEPECCUCHUS
sToro rpaduka c npsMon y = - 5X + 11.

5. Typuct npomren S0km 3a 3aHs. Bo BTOpo# neHp npomen Ha 10kM MeHbIIE, YEM B ITEPBbIN
JI€Hb, U Ha SKM Oouibllie, 4eM B TpeTuid. CKOJIBKO KMJIIOMETPOB MPOXOINI TYPUCT KaXAbIN
NEeHb?

Bapuanrt 2.
1.Vopocture Boipaxkenue: 1) 15x%-(—3x2)*; 2) x—1)2x+ 1)+ 2x— 1)
2. Pasnoxwute MHOrowieH Ha MEOXuTenmu: 1) b’c—9c ;  2) 2a’+ 12a+ 18.

3. Pemute ypaBHEHUE x;r_z —4x = 8.

4. Tloctpoiite rpaduk pyaknun Yy = 3X — 5. HaliquTe KoopAuHATHI TOUYKH TIEPECCUCHUS
sToro rpaduka c npsMon y = - 5X + 11.

5. Tpu Opuranel pabounx n3roroBuiu 3a cMeny 100 neraneii. Bropast Opurana n3rotoBuia
Ha 5 netaneit 6omblie, yem nepBas, U Ha 15 netaneit 6omblie, yem TpeThs. CKOJIBKO AeTaneit
M3TOTOBMIIA Kaxkaast Opuraua?

8 kiacce

Konmpononas paooma Ne 1 «Bxo0Hoit KOHmpo./iv»
Bapuanr 1.

1.Vopocrure Boipakenne: 1) 4x*-(=2x2)3; 2) Bx—1)(Bx+ 1)+ Bx + 1)=2
2. Pasnoxure MHOrOWwIeH Ha MHOxuTemn: 1) 25a—ab®;  2) 3a’—6a+ 3.

3. Pemnre ypaBHeHUE 962;4 + 3x = 5.



4. Tloctpoiite rpaduk ¢pyHknuu Y = 2X — 3. HaitauTe KoOpAMHATHI TOYKH TIEPECEUCHHS 3TOT0 rpaduka ¢
npsMoit y = - 5Xx + 11.
5. Typucrt nipomien 50kwm 3a 31us1. Bo BTOpoit nens npomien Ha 10kM MeHbIIE, YeM B MEPBBIH 1I€Hb, U Ha SKM

6ounbiie, yeM B TpeTHid. CKOJIBKO KMIOMETPOB MPOXOAWI TYPUCT KaXIblii JeHb?

Bapwuanr 2.
1.Vopocrure Beipakenne: 1) 15x%-(—3x2)3; 2) 2x—1)(Q2x+ 1) + (2x — 1)2.
2. Paznoxxure MHOTOUYJICH HA MHOKUTETHU: 1) b’c-9c ; 2) 2a’ + 12a + 18.

3. Pemute ypaBHEHUE x?)i —4x = 8.

4. Iloctpoiite rpadux pyukuu Y = 3X — 5. Haiinure KoopAHMHATHI TOUKH IepeceueHus 3Toro rpaduka ¢
npssMoit y = - 5x + 11.

5. Tpu Opuranst pabounx uzrorosuiu 3a cMeny 100 geraneit. Bropas 6puraga nsrorosuia Ha 5 qetanen
Oouble, yeM 1nepBasi, 1 Ha 15 geraneii 6onbiie, yeM TpeThs. CKOJIBKO JeTaneld H3roTOBUIA KaXaast

Opurana?

Koumponvnasa paboma Ne 2 «Payuonanvrwie opoou

Bapuanr 1.
1. Coxkparute 1po0s:
2xy3 6x2 + 18x* 25y%2 —4 a’?+4a+4
) 5z O T 0 B 5 o0 ) Tasar
x4y 12x 25y + 10 4—-a
2. TlpencraBbTe B BHJIE ApOOU:
a’?+3 3-a x x X 4y? 1 1
a - —=—; 6) —+ —; B - ; T :
) as 3a’ ) x—1  x+1’ ) x—-2y  x2-2xy’ ) x2—4x+4 2x-—x2
N 5-3
3. Haiinure 3HaueHNE BEIpaKEHUS I 2y +3 npuy=-1.

4. VYnpocTuTte BbIpaKEHUE:

3 + 3 + 2x

x+3 x2 —3x 9 — x2

5. OnpenenHTe, IpH KaKMX HATYpPaJIbHBIX 3HAYCHHUAX N JAaHHOC BhIPAXKCHUE NPUHUMACT LCJIBIC 3HAYCHUA

2n+ 12
2n
Bapuanrt 2.
1. Coxkparute 1poOs:
a) 3xty 6) 15x* — 25x3 B) 9y2 -1 r) a’?+6a+9
9x3y2 ’ 5x5 ! 9y -3 '’ 9—-a?
2. TlpencraBbre B BHIE ApOOH:
a+4 a-2 3x 3x 9x? y 1 1
a) —— —; 6) —+ ; B - ;T -
) 4a az’ ) x+3 x-3’ ) 3xy —y2 3x—-y’ ) 1-2x+x2 x2-x

6y2+1

—3y—1nopuy=-2.

3. Haiiaure 3HaueHue BHIpaKECHUS

4. VYnupocTuTte BIpaKEHUE:



1 2 4
x+2 x2 —2x 4—x2 "
5. Ompenenute, MU KaKUX HATYPaIbHBIX 3HAYEHHUAX N JaHHOE BHIPAKEHNE IPUHMMAET LIENbIE 3HAUCHHUS:

3n—18
3n

Koumponsnas paboma No3 «Torcoecmeennvie npeodpazoeanus payuoHaibHulX 6blpaAI}CeHU»

Bapuanr 1.

1. TlpencraBbTe B BUIE IpOOH:

. 42x°  y? ) 63a°h 18a2b): 3 a’?—4 4a? A 4a> -1 6a+3

) y*  14x5’ ) +(18a%D); 3) 2a 3a+6 a2—9  a+3’ "
2. YrpocTuTe BBIpaKEHHE:

1 3a a+ 2 240 (x—3 x+3). 9x
) a—4 5a—20 a?+2a’ ) x+3 x—-3/ x2-9°
3. JlokaxuTe TOXIECTBO:

2x 4x? ( 2x N 1 )_4x2—2xy
2x +y  4x2+4xy+y2) \4x2—y2  y—2x) 2x+y

5 49 . 7
4, HssecTtHO, yTO X“ + - = 50. Haiinute 3naueHme BBIPAXKEHHS X — —.
X X

Bapuanr 2.
1. TlpencraBbTe B BHIE IPOOH:
) 2a e 2 24b*c 16bc 3 9b*>  3b A Sx+1 x*-1
) xSy VXY 2 e p2=9° 2h=6 D X-1 -4 "
2. YnupocTute BBIpaXKCHHE:
1 2a a+7 200 5 <m+n m—n)_ mn
) a—5 4a—20 a’?+7a’ )
3. JloKaXUTe TOXKIECTBO:

a’ a - a N a? _az—ab
a+b a?+2ab+b2) \a+b b2—0a?) a+b

81 5 9
4. UssectHo, uto X2 + — = 118. Haiinute 3HaueHme BRIpaXeHHS X — = .
X X

m-n m+n/ m?z2-—n?’

Koumponvnasa paooma Ne 4 «Illoayzooosean»

Bapuanr 1.
6 1 v2+6y+9
1. Ympocrture BolpaxkeHHe ( > ) . :
y<=9 3-y 5
2. Pemute ypaBHEHUE:
3x—7 x+1_0 5 x 25 —0
x—1 x-1 ) x+5 x2+5x

3. Bpiuucimure: 1) 273 + (%)_3; 2) 257457 ; 3) (_3)_3_@)—3



4. YHOpocTuTe BbIpaKEHUE:
1) 05ab~%-4a~2b*; 2) (3a~2b%)7*-9a7%b; 3) (-2a 2h?)

8
5. Pemure rpaduuecku ypaBHEHHE i 7.

a?’

6. * CkopocTh cBeta paBHa 3-10° km/u. Kakoii myTs mpoiinér cser 3a 1,4-107¢?

Bapuanr 2.
Ly ( 2 n 1 ) _ 1
. Ympocture Bhipaxenue |\ S— + 3 |15 ——.
2. Pemmre ypaBHEHUE:
1 2x—=5 x—-1 ) b 27
) x+1 x+1° ) x+3 x2+3x

3. Bpruucmure: 1) 372 + (%) 2; 2) 47%:167* ; 3) (_2)_5_(%)—5

4. YnpocTuTe BbIpaKE€HUE:
1) 6a®b™*-2a73b5; 2) (4ab=3)™'-16a7?h3; 3) (—§a3b‘2)

6
5. Pemmre rpadguyecku ypaBHEHHE o= 5—x.

—3 125qa*
—

6. * Cxopoctb cBeTa paBHa 3-10° kM/4. 3a CKOIBKO BPEMEHH CBET MPOIMAET PACCTOSHHUE
1,5-10"km?

Konmponwvnas paboma Ne 5 «Keaopammuwie kopuu. /leiicmeumenbHole 4ucaiay
Bapuanr 1.

1. Bormemire: 1) 0,5V0,04 + V144  2) 2 /1%—1; 3) V56 -V14; 4) V3%-26,
2. Vupocrure Beipaxenne: 1) 10v3 — 44/48 —V/75; 2) (5v2 —V18)v/2; 3) (3 - \/5)2 .
3. CpaBHure: 7\/7 U %m

4. Coxkpature apobs: 1) \/:_::55; 2) 3(:/%; 3) %\/_3?“

OcBoOoauTe ApoOb OT 3HaKa KOPHS B 3HaMeHatene: 1) % ;
6. Pemmute ypaBHeHue: 1) ¥ = 2; 2) ¥=-9; 3) Vx=4;

7. YmupocTute BbIpaxKeHHE \/(9 - \/4_3)2 + \/(6 - \/4_3)2

N -

Bapuanr 2.

1. Bemmcmure: 1) 0,8V225— 0,5V1,21; 2) 2-— 3\/%; 3) V150 -v24; 4) V6?-3%,
2. Vmpoctute Beipaxenue: 1) 2v2 + /50 —v98; 2) (3v5 —v20)V5; 3) (\/§+\/§)2

3. CpaBHure: %\/60 U 10\]%.
5—V5 b—4 b-5
4. COKpaTI/ITe I[pOGbZ 1) m ) 2) m ) 3) m
2 4
5. OcBoOomuTe 1poOb OT 3HaKa KOPHS B 3HAMEHATENIe: ) e 0) T
6. Pemmre ypaBuenme: 1) x*=5; 2) x¥*=-16; 3) Vx=3; 4) Vx=-09.
7. VipocTirte BEIpaKeHHe J(13 —V101)’ - \/(\/101 ~11)°



Koumponvnas paboma Ne 6 «Keaopammuoie ypasnenusn

Bapuanr 1.
1. Pemwute ypaBHEHUE: a) X*—x-8=0; 6) —x* = 11x;
B) 2x*~50=0; r) ¥ +2x—63=0.
2. Haiinure AMHBI CTOPOH NMPSAMOYTOJIbHUKA, IEPUMETP KOTOPOro paBeH 32¢M, a Iulouiaab paBHa S Sem?.

3. HaliguTe 3HaueHHE MEPEMEHHOM, yI0BJIETBOPSIOINIECE PABEHCTBY

6 N 5 3
, x—2 x
4. * B ypaBuenuu X~ + p X — 8 = 0 oqun u3 ero xopHeii pasen 4. Haiinurte npyroit KOpeHb U €ro
kod(durment p.

Bapuanr 2.
1. Pemure ypaBHeHHE: a) 6x°+Xx —7=0; 0) —4x= 7
B) 3x*—48=0; r) x°+ 18x + 65 = 0.
2. llepumerp npsimoyronbHuka paseH 40cM. Haiiure ero cTopoHsl, €Ciid U3BECTHO, YTO IJIOLIAAb
PSAMOYTONBHIAKA PaBHa 51cM?,

3. Haiinure 3HaueHue nepeMeHHOM, YIOBIETBOPSAIOIIEE PABEHCTBY
5 8
0) ——=3

x—3 x

4. * OnvH U3 KOpHEHW ypaBHEHUS X2+ X — q = 0 pasen 4. Haiimute npyroii KOpeHb M CBOOOIHBIN YJICH (.

Konmpononas paooma Ne7 «lIpumeHeHne KBaIPATHBIX YPABHEHUH)»

Bapuanr 1.
2
X 12—x 6 5 x+2 X 6
1. Pemmwure ypaBHeHue: a = + 0) —+-=3; B + = .
yp ) x2-9  x2-9’ ) x-2 x ’ ) x—1  x+1  x?-1
2. U3 mynkrta A B myHKT B BenmocumenucT mpoexai 1o oJHoi gopore 27kM, a 00paTHO BO3BpalIacs Mo
Ipyro# popore, KoTopasi Obl1a Kopoue Ha 7kM. X0Ts Ha 0OpaTHOM J0pOre BETOCUIIETUCT YMEHBIIIHIT

CKOpOCTh Ha 3KM/4, OH BCE e Ha 0OpaTHBIN IMyTh 3aTpaTui BpeMeH! Ha 10MUH MeHbIIe, 4YeM Ha yTh

u3 A B B. C kakoii cKOpOoCThIO €xail Benocuneauct u3 A B B?

1 4 1
3*, Pemnure ypaBHEHHUE: — =
yp al-4a+4 a2-4 a-2

Bapuanr 2.
2
x 4x+5 5 8 x—1 x 8
= ; 6) ——=-=3; B) + = .
x?2-1  x%2-1 x-3 x x+2  x-2  x%2-4
2. U3 myHkTta A B myHKT B Benocunenuct mpoexai 1o oaHoi gopore 48k, a 00paTHO BO3BpaIaics mo
Ipyroit nopore, KoTopasi Obula KOpode Ha 8KM. YBEJINYHB Ha 0OpaTHOM ITyTH CKOPOCTh Ha 4KM/4,

BEJIOCUNIEAUCT 3aTpaTHil Ha 14 MeHbIe, yeM Ha myTh n3 A B B. C Kakol CKOPOCTBIO exall

1. Pemmre ypaBHeHHE: )

BEJIOCUIIEIIUCT U3 MMyHKTa A B MyHKT B?

4 1 1

3*, PemuTe ypaBHECHHE: — =
a’-4 a?+4a+4 a-2

Hmozoeasn konmponvnaa paboma Ne§

Bapuanr 1.

1. Vmpocrtute BelpaxkeHue (\/E + \/§)\/ﬁ —2v/6 - /3.



6 1 ) y2+6y+9
y2-9 = 3-y 5 '
3. «Pakera» Ha IOJBOJHBIX KPBUIbSIX UMEET CKOPOCTh Ha SOKM/4 OOJIBIIYIO, YeM CKOPOCTh TEIIOX0/1a,

2. YupocTurte BeIpaKCHHE (

1 no3toMy nyTh B 210kM oHa nponwia Ha 74 30MUH ckopee, ueM Teruioxo. Haliaure ckopocTh
«Paketb1».

x )_2 - 18x2y3.

4. VYupocture BbIpaXeHHUE (2 =
y

5. Pemmre GukBajgpaTHOe ypaBHeHue X' — 20x° + 64 = 0.
6. * Haiigure ueTsipe mociae0BaTeIbHbIX IENbIX YUCIa , IPOU3BEACHNE KOTOPBIX paBHO 120.

Bapuanr 2.

2. YHupocTute BBIpaKCHHE (\/1_0 + \/g)m — 5v8.

2 1 1
3. Ympocture BeIpaKeHHE — + )i ..
x=—4 2x—x x“+4x+4

4. W3 myHKTa A OTHpaBWIIM IO TEUYECHUIO peku 0T, Yepe3 Su 20MuH BCIie 32 HUM BbIILIA U3 ITyHKTA
A MoTOpHas J101Ka, KOTOpasi JoTHajia 10T Ha paccTossHUM 20kM oT A. C Kakoil CKOpOCThIO
JIBUTAJICS TUIOT, €CJTM U3BECTHO, YTO MOTOPHAs JIOKA Iij1a ObicTpee ero Ha 12 km/4?

3b

-2
5. VYmpoctute BbIpaxeHHe (F) - 27a°b3.

4 2 —
6. Pemure 6ukBagpaTHoe ypaBHeHHe X — [9X” + 48 = 0.
7. * Haiigure deThIpe MOCIeI0BATEIBHBIX IEJIBIX YUCIIA , IPOU3BEACHUE KOTOPBIX paBHO 105.

9 kaacce

Konmponvnas paooma Nel «Bxoonoii Konmponwy.
Bapmuanr 1.

1.

2.

5.

x 4
2x-3 x

Peumte ypaBHenne: a) 2X° — 9x + 4 = 0; B)

Paznoxure Ha MHOXKUTENN KBaJIpaTHbIN TPEXUJICH: a) X* — 14x + 45; 0) 3y2+ 7y — 6.

YIpocTuTe BeIpakxeHue (5\/§ - \/32)3\/7.
1

prOCTI/ITC BBIPAXKCHUC (

mn—n? m—n) "n-m’

)_2 - 18x2y3.

3x
YHpOCTI/ITe BBIpAXXCHUE (Zy—z

Bapuanr 2.

1.

o M D

x —
2x+6 2 2
Pa3noxxute Ha MHOXHUTENU KBaApaTHbIN Tpéxuwien: a) X" —10x + 21; 6) Sy"+ 9y — 2.

Ynpocrure Beipaxenue: 25 (m — 3\/3)

1 n
YupocTuTe BeIpakeHUE ( - = )
m-—-n me—mn

Pemnre ypaBHenue: a) 5% —8x—-4=0; B)

ALY

m

. n_m.

-2
3b

YnpoctuTe BEIpaKeHNE (—_2) - 27a°b3.
a

KonTpoabHas padora Ne2 «HepaBeHcTBa U cCTeMbl HEPABEHCTB € OJIHOM MepeMeHH 0.
Bapuanr 1.

1.

Pemvite HEpaBEeHCTBO:
a) x<5 6) x—9<8x+5 B) 4(y—11)—5Q2x+7)>0.



2(x+3)—3(x—2) >0,
2x+3(2x—-3)<7.
Pemmmre nBoitHoe HepaBeHcTBO: - 10<8x—-2<14

Pemmre cucremy HepaBeHCTB:  a) {

IIpu KakMX 3HAUEHHAX X MMEET CMbICI BhIpaskeHue V2 — 5x + 8 + x ?
*[Ipu KaKuX 3HAYCHUSAX a YpaBHEHHUE x* = 2a— 3 umeer jBa KopHs?

agkr w0 D

Bapuanr 2.
1. Pemmre HepaBeHCTBO:
a) cx>-2 6) 2x+5>7x—10; B) 2(3y+7)—8(x+3)<0.
3(x—4)—-4(x+2) <0,
3x +2(3x—2) > 5.
Pemure nBoitHOEe HepaBeHCTBO: -2 < 5X +3 <13

PemuTe cucreMy HepaBeHCTB:  a) {

[Ipy KaKKMX 3HAYEHUSX X HIMEET CMBICI BhIpaskeHue vV5x — 2 + V8 — x ?
*TIpH KAKMX 3HAYCHUAX 4 ypaBHeHHEe X° = 3a + 2 He MMeeT KOpHEH?

ar w

Konmponvnaa paboma Ne3 «Ilonyzooosan».
Bapwuanr 1.
1. Tloctpoiite rpadux pyHKIHH Y = X —4x + 3. Hcnonb3ys rpaduk, HalauTe:
1) obnacts onpeeneHus U 06JacTh 3HAYCHUH QYHKINH; 2) MPOMEKYTOK BO3pACTAHHS ()YHKITUH.
2. PemmTe HEpaBEHCTBO:
1) 6Xx—5(2x+8)>14+2x; 2) 2x>2—7x—9<0; 3) X +5)(x-1)(x—4) <0

x>—10x+9<0,
10—-3x <0
4 Tpu KaKuX 3HAYEHUAX D UMeeT JBa pasIMuHbIX IeHCTBUTENBHBIX KOPHS ypaBHEHUE
x> =3bx+2b+5=0
V3-5x—2x2

2x+5

3 Haﬁ,[[PITe HECJBIC PCHICHUA CUCTCMbI HCPABCHCTB {

5 *Haiinure o0nacte onpeneneHuss QyHKIUN Y =

Bapwuanr 2.
1. Tloctpoiite rpaduk pyHKIHUN Y = X° + 4x — 5. Hcnons3ys rpaduk, HaluTe:
2) o0yacTh ompeeIeHus 001acTh 3HAYCHUI QYHKIUH; 2) MPOMEKYTOK YOBIBAaHHS (DYHKITHH.
3. PemuTe HEpaBEeHCTBO:
1) 3x—4(x+1)<8+5x; 2) 3x>2—5x—22<0; 3) X+8)(x-4)(x +1)>0

x> =5x+4<0,
9—-4x <0
4 Tpu KaKuX 3HAYEHUAX D UMeeT 1Ba pasIMUHBIX IEHCTBUTENBHBIX KOPHS ypaBHEHUE
x> —=bx+2b—-3=0
V2-5x—3x2

2x+3

3 Haiigute nensie peHICHUs CUCTEMbI HCPABCHCTB {

5 *Haiigute obnactes onpenencHuss GyHKIUA Y =

Koumponvnasa paooma Ned «Ypasnenusn u cucmem ypasHeHuii ¢ 08ymsa nepemeHHbIMuU».

Bapmuanr 1.

x—4y =3,

xy+2y=09;

x? + y? = 25,

y=-x—1

3. JIBe Opurazapl, paboTasi BMECTE, MOTYT 3aKOHUYHMTH YOOPKY ypoxas 3a 8 maeil. Ecnu nepBast 6purana

1. Pemute cucreMy ypaBHEHHI 1){

2. Pemmre rpaduuecku cucteMy ypaBHEHUIL: {

. 3 . .
Oynet paboTaTh 3 1HA, a BTopas 12 aHEH, TO OHU BBITTOTHSAT , Beer paboTHI. 3a CKOJIBKO JTHEH

MOJKET 3aKOHYHUTh YOOPKY yporKas Kaxkaast Opurana, pabotas oTaenbHO?
x% — 6xy + 9y? = 16,

* V.
4. *PemmTe cUCTEMY YpaBHEHUM: { x—3y=-2

Bapuanr 2.



. 2x+y =17,
1. Pemmre cuctemy ypaBHeHuii 1) § ,
X< —xy = 6;
. (x?+vy? =25,
2. Pemmre rpaduuecku cucteMy ypaBHEHUIL: y=2x—5
3. lBa meuHuka, paboTasi BMECTE, MOTYT CJIOKUTH 1e4b 3a 12 yacoB. Ecnu nmepBeiii meyHuK OyneT
. 1 .
pabotats 2 yaca, a BTOpoi 3 4yaca, TO OHH BBIIOIHAT TOJIBKO < YacTh Beek paloThI. 3a CKOJIBKO
9aCcOB MOXKET CIIOKUTH 1e€4b KaKIBIN MEYHHUK, padoTast OTAEIBHO?
2 2
.. (x°—4xy +4y° =125
4. *PemnTe CUCTEMY YpaBHEHUI: { Yoy ’
x+ 2y =3.
Koumponvnasa paooma Neb6 «Hucnoswvie nociedosamenbHocmu.
Bapuanr 1.
1. HaiinuTe yeThbpHaALATHIN YJIEH U CyMMY JIBaLIaTH NEPBbIX YJICHOB apu(METUYECKON POrpeccCuu
(an), ecmm ay = 2, a, = 5.
2. Haiinure nsaThIi WICH U CyMMY YETBIPEX MEPBBIX WICHOB reoMeTprueckoil mporpeccuu (by), ecnu
1
b; = 27, a3HaMeHaTelb q = -.
3
3. Haiinure cymmy O6eckoHeUHOU TeoMeTpuuecKor nporpeccun 28, —14, 7, . . .
4. Haiigure HOMep wieHa apudmMeTHuecKoit mporpeccuu (an), pasuoro 7,3. Eciu a; = 10,3, a
paszHoctb nporpeccun d = —0,5
5. Kakwue nBa ymcna Haz0 BCTaBUTh MEXy unciaMu 2,5 u 20, yToObl OHU BMECTE € JAHHBIMU YUCIAMU
00pa3oBaI TEOMETPHUECKYIO ITPOTPECCUIO?
6. * Haiingure cymmy BceX HaTypalbHBIX YHCEIN, KpaTHBIX 6, koTopsie 6oubiie 100 u menbmie 200.
Bapuanr 2.
1. HaiinuTe mecTHaaANAThIN YWIEH U CyMMY TPUALIATH MEPBBIX WIEHOB apU(PMeETHUECKO mporpeccun
(an),ecmma; =0, a, = 6.
2. Haiinure mecToii 4wieH U CyMMY MSTH MEPBBIX WICHOB reoMeTprUecKoil mporpeccuu (by), ecnn
1
b; = —64, a3HameHarenb q = -.
2
3. Haiinure cymmy 6eckoHeuHOU reomMeTprueckoi nporpeccuu —125, 25, -5, . ..
4. Haiinute HOMep wieHa apudMeTnieckoil mporpeccun (a,), pasroro 10,9. Ecim a; = 8,5, a
pasHocth nporpeccun d = 0,3
5. Kakwue aBa uncnia HaJg0 BCTaBUTh MEXKIY YuciamMu 2 U —54, 4ToObl OHU BMECTE C JAHHBIMU YHCIIAMU
00pa3oBay reOMETPUUECKYIO TPOrpeccuio?
6. * Haiigure cymmy BcexX HaTypalbHbIX YHCelN, KpaTHBIX 8, koTopsle 6onbiie 50 u Mensbie 180.

Konmponvnas padoma Ne5 «dnemenmul npUKIAOHOU MAMEMAMUKU).

Bapnanr 1.
1. CxonbKUMH coco0aMU MOTYT pa3MECTUTHCS 5 UEIOBEK B caJOHE aBTOOycCa Ha MATH CBOOOTHBIX
Mmecrtax”?

2. CKOJBKO TPEX3HAUHBIX YHCEN, B KOTOPBIX HET OJAMHAKOBBIX LU(P, MOKHO COCTaBUTh U3 PP 1,
2,5,7,9?

3. TlobGeaurento KOHKypca KHUTOJMIO00B pa3periaeTcs BbIOpaTh ABe KHUTH U3 10 pa3muuHbIX KHHT.
CKoJpKUMHU cIOCOOaMH OH MOXET OCYIIECTBUTH CBON BbIOOp?

4. B smmke HaxXoAsTcs mapel ¢ Homepamu 1, 2, 3 ... ,25. Hayrag BeinuMatot oauH mmap. Kakoa
BEPOATHOCTH TOTO, UTO HOMEP ITOTO 1Iapa OyJeT MPOCTHIM YUCIOM?

5. U3 8 ManbuuKkoB U 5 1eBOYEK HAJ0 BHIACIUTH 715l paOOThI HAa MPUIIKOJIBHOM Y4acTKe 3
MaJIBYUKOB U 2 neBouek. CKOJIBKHUMH CIIOCO0aMM 3TO MOYKHO CHEIaTh?

6. *Ha gerpipéx kapToukax Hanucansl udpsl 1, 3, 5, 7. KapTouku nepeBepHyIH U epeMenIaiy.
3areM Hayraj MOJIOKWIN 3TH KapTOUKH B PsIJL OJHY 3a IpYroi U oTKpblLiu. KakoBa BEpOsITHOCTH
TOTO, YTO B PE3YJbTATE MOIyUUTCs yrcio 6omnbmee 70007

Bapuanr 2.



1. Ckonpkumu crioco0aMu MOKHO OTPEAETUTh OCIEI0BATEIbHOCTD BEICTYIIJICHUN 8 yYaCTHUKOB
KOHKYpCa BOKaJIMCTOB?

2. U3 12 uneHOB npaBiIeHUs CaJOBOAYECKOTO KOOIIEPATUBA HA0 BEIOPATh MpeAceaTeNsl U ero
3amecTtuTenst. CKONbKMMHU CIIOCO0aMU 3TO MOXKHO CIENIaTh?

3. U3 19 unenoB Opuraapl, MpuOBIBIIEH I pEMOHTA IKOJIbI, HA0 BBIACITUTH TPOUX IJII PEMOHTA
kabuHera pu3uku. CKOJIBKUMH CIOCOOAMH 3TO MOKHO C/I€aTh?

4. U325 6uneroB 1o reoMeTpuu AHAper He K\ycreln MOAr0TOBUTh 2 MEPBBIX U 3 TOCIEIHUX
6unera. KakoBa BepOsATHOCTb TOTO, YTO €MY JOCTAHETCS OArOTOBJIEHHBIN OuieT?

5. U3 15 ronomeii u 12 neByiiek, mpuOBIBIINX HA COPEBHOBAHUS 110 OUATIIOHY, TPEHEP JOKEH
BBIJICJIUTH J1JIs y4acTHs B 3cTadere 2 roHowen u 2 neByuek.. CKOJIbKUMH CIIOCOOaMHU 3TO MOXKHO
crenarb?

6. *Ha kapToukax HamucaHbl BCE BO3MOXKHBIE YEThIPEX3HAUHbIE YMCIIa, COCTaBIeHHbIe U tudp 1, 2,
3, 4, 6e3 nmoBropeHus. KapTouku nepeBepHyNIu U MepeMeriaii, 3aTeM OTKPBUIA OJTHY U3 HHX.
KaxoBa BepoSITHOCTB TOT0, UTO Ha 3TOM KapTOUKE OKAXKETCsI YETHOE YUCIIO?

Konumponvnasa paboma Ne7 « Hmozosasny.
Bapuanr 1.

1.
2
3
4.
5
6

7.

XY _yTx), Xty
Yupocrure Bblpa)KeHHe( . " ) o
x?+2y =-2,
x+y=-1
Pemute HepaBencTBO 3 + x < 8x — (3x + 7).

(1‘3-(a4)2
a6

Pemnre cucreMy ypaBHeHUI {

YupocTute BoIpaskeHUE

x> =5x+6<0,

2x —5<0.
IToctpoiite rpaduk pyHKuuU Y = X°— 4. YKaxuTe, IPH KaKUX 3HAYEHUSAX X QYHKIUS TPUHUMAET
ITOJIOKUTEIIbHBIE 3HAYCHMUS.
*13 nmyHkTa A B IyHKT B, paccTosiHre MeXy KOTOpPBIMH 45KM, Bblexall Beslocurneauct. Yepes
30MuH.BCII€3a HUM BbI€Xall BTOPOM BEJIOCUIIEANCT, KOTOPHIN NpUOBLI B MyHKT B Ha 25MuH. paHbiie
nepBoro. YeMy paBHa CKOPOCTb KaI0I'0 BEJIOCUIIEAUCTA, €CIIU U3BECTHO, YTO CKOPOCTH IIEPBOr0 HA
3 KM/4 MEHbIIIe CKOPOCTH BTOPOro?

Pemmte CUCTCMY HCPABCHCTB {

Bapuanr 2.

1.
2
3
4.
5
6

7.

a+c a+c

y? 4+ 2x =2,
x+y=1

Pemure HepaBenctBo 6x — 8 > 10x — (4 — x).

xg-(x“*)2

-1 .

a
Yrpocture BeIpaXeHUE — (
a-+c

Pemnre cucreMy ypaBHEHUI {

VYrpocture BeIpakeHUE

x?2—-6x+8<0,

3x—8=0.
IMocrpoiite rpaduk GyHKiwE Y =— X° + 1. YKakuTe, P KAKHX 3HAYCHUSX X QYHKIHS IPHHAMACT
OTpHIIATEIIbHBIC 3HAYCHUSI.
*PaccrostHre Mexx 1y ropoaamu paBHo 120xkm. U3 roposna A B ropoj B Beiexan aBroOyc, a
yepe31SMHH. Beries 3a HUM OTIIPaBUIICS aBTOMOOUIIb, CKOPOCTh KOTOpOoro Oblia Ha 12 km/4 GombIiie
ckopocTH aBTodyca. Haiinute ckopocTs aBTOOYCa, €CIIM U3BECTHO, YTO OH MPUOBLT B Topoa B Ha
SMUH MO3KEe aBTOMOOMJIS.

Pemnre cucreMy HEpaBeHCTB {
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