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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamma o MaTemMaTHKe pa3padoTaHa Ha OCHOBE:

dI'OC 000 (Ilpukaz MunucrepctBa obpazoBanusi U Hayku P®D ot 29.12.2014r.Ne1644 «O
BHECCHWU M3MEHEHHWH B mpuka3 MuHucrepcTtBa oOpasoBanusi U Hayku Poccuiickoit denepanuu ot
17.12.2010r. Ne 1897 «OO6 yrBepkaeHUn (eneparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa OCHOBHOTO OOIIETO 00pa30BaHUs»),

TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanusi ~MYHUIMIAIBHOTO  Ka3eHHOTO  OO0IIEO0pa30BaTEIbHOTO  YUPEKACHUS
«OkTs0peckas cpenHsis obmeodpazoBatenbHas 1mkoiaa umeHu ['epost Coerckoro Coroza Hukomas
BacunbseBuua Apxanrenbckoro» ¢ yuérom «lIpumepnoit [IPOrPaMMBbI OCHOBHOI'O ob1ero
oOpasoBanus. Maremarukay, - (CTaHIapThl BTOPOTO MOKOJICHHUS). - 3-€ M3[., mepepadoTaHHoe - M.:
[Ipocsemenue, 2011;

ABTopckoii mporpammsl «IIporpamma 001eo6pa3oBaTeIbHBIX YUPEXKICHUM 10 anreope 7-9
kyaccesD» (aBropsl FO.H. Makaperues, H.I'. Munatok, K.H. Hemkos, C.b. CyBopoBa, cocraButens T.A.
Bypmuctposa. — M.: «IIpocsewenue», 2014

Mecro npenmera B yueOHOM IJIaHE:

baszucublil yueOHBIN (0Opa3oBaTenbHBIN) IUIAH HAa U3ydeHue anreOpsl B 7—9 Kiaccax
OCHOBHOM WIKOJIBI OTBOAUT 3 yaca B HEAENI0 B TEUYEHHE KaxJ0oro rojaa oOyudeHus, Bcero 306
YPOKOB.

B cooTtBercTBUU ¢ yueOHBIM miiaHOM 1Kokl Ha 2019 — 2020 y4eOHbIi roa Ui u3y4eHus
anreOpel B 7 - 9 Kiaccax BbIENEHO Mo 3 4/Hexd., uyTo cocrasiser mo 102/102/102 y4eOHbIX
4acoB B IoJl.

Hcnonb3yemslii yueOHO-METOINYECKUN KOMILIEKT:

Jluaus yuyeOHO-METOAMYECKUX KOMIUIEKTOB aBTOpoB C. A. TenskoBCKOro u ap.

1. Maxkaperues HO. H. Aunrebpa, 7 xi. (®I'OC): yueOHuk a1 o01meoOpa3oBaTeNbHbBIX
opranmzaruii / }O. H. Makaperues, H. I'. Munmiok, K. Y. HemxoB, C. b. CyBopoBa; noa
penakuueit C. A. Tenskosckoro. — M.: [Ipocsemenue, 2016.

2. MakaperueB 0. H. Amnre6pa, 8 xi. (®I'OC): yueOHuk nms oOmieoOpa3zoBaTeIbHBIX
opranuzaimii / FO. H. Maxkaperues, H. I'. Munmiok, K. U. Hemkos, C. b. CyBoposa; noj
penakmueit C. A. Tenskosckoro. — M.: IIpocsemenue, 2017.

3. MakaperueB FO. H. Anrebpa, 9 xi. (®I'OC): yuebHMK a1 0011€00pa30BaTEIBHBIX
opranmzaruii / }0. H. Makaperues, H. I'. Munnmiok, K. . Hemkos, C. b. CyBopoBa; non
penakuueint C. A. Tenskosckoro. — M.: [Ipocsemenue, 2019.

Hean oOyuenus:

e OsBnafeTh CHUCTEMOHl MaTeMaTHUECKUX 3HAHUUW U YMEHHH, HEOOXOIMMBIX AJisi MPUMEHEHUS B
HpaKTI/I‘IGCKOI\/’I ACATCIIBHOCTH, B HU3Y4YCHHMU CMCKHBIX JUCHUINIMH, TIPpH MMPOAOJIKCHUN
o0Opa3oBaHMUsl.

e ®dopMupoBaTh KadyecTBa JIMYHOCTH, HEOOXOIMMBIX YEIOBEKY JUISi TOJHOIICHHON »U3HU B
COBPECMECHHOM O6H.[€CTB€, CBOMCTBEHHBIX MaTeMaTUUECKOU OCATCIIBHOCTHU:. ICHOCTU U TOYHOCTHU
MBICITH, KPUTHUYHOCTA MBIIUICHUS, WHTYUIUS, JIOTHYECKOTO MBIIUICHUS, JJIEMEHTOB
QITOPUTMUYECKON  KYJIBTYpBl, IPOCTPAHCTBEHHBIX  MPEJCTABICHUH, CIHOCOOHOCTH K
IIPEOIOJIEHUIO TPYIHOCTEM.

e ®opMupoBaTh MPEJCTaBICHUN 00 HIESIX U METOJaX MAaTeMAaTUKU KaK YHUBEPCAIBHOTO S3bIKa
HayK{ U TEXHUKH, CPEACTBA MOJICIUPOBAHUS SIBIICHUN U ITPOLIECCOB.

e BocnuTtath KynbTypy JUYHOCTH, OTHOIIEHHE K MaTeMaTHKE KaK K YacTH OOIIeueloBEeYECKOM
KYJIbTYpPbI, HTPArOIIel 0COOYIO0 POJb B OOIIIECTBEHHOM Pa3BUTHH.

e PpasBuBaTh BEIUKCIHTEIbHBIC U (POPMATBHO-ONEPATUBHBIE aNreOpandecKue YMEHHUs 10 YPOBHS,
MO3BOJIAIOIIECTO YBEPCHHO MCIIOJNB30BAaTh HMX IIPH PEIICHHMHU 3aaa4 MAaTCMAaTHKU U CMCKHBIX
MpEeIMETOB, YCBOCHHE amrmapaTta ypaBHEHUH U HEPABEHCTB KaK OCHOBHOTO CpElICTBa



MaTEeMaTHYeCKOro MOJETUPOBAaHUs MPHUKIAIHBIX 3a/a4y, OCYLIECTBJIEHHE (YHKINOHAIBHOM
MOATOTOBKU IIKOJIbHUKOB.

3anaum o0OyyeHus:

e CdopmupoBaTh IPAaKTUUESCKHUE HABBIKH BBITIOJHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHHUH, PA3BUTh BEIYUCIUTEILHYIO KYIbTYPY.

e OBBiaserb CHMBOJUYECKHM S3BIKOM  ainreOpbl, BbIpabOTaTh  (OpPMaIbHO-OTIEPATUBHBIC
anreOpanvyeckue YMEHHMSI M HAy4YUThCS NPUMEHSATh HMX K PEHICHUI0 MaTeMaTHYeCKUX W
HEMAaTeMaTHYECKUX 3a7a4.

e ll3yunth cBolicTBa M TpadUKH DJIEMEHTAPHBIX (YHKIUHA, HAYYUTHCS HCIOJIb30BaTh
(GyHKIIMOHATBHO-TpaUUeCKue TPEJACTABICHUS IS ONHCAHMS W aHAJIW3a PEATbHBIX
3aBHCHMOCTEH.

e Pa3BuTh JIOTMUECKOE MBIIIJICHUE W PEYh — YMEHHUS JIOTHYECKH OOOCHOBBIBATH CYIKIICHUS,
MPOBOJUTH  HECJIOKHBIE CHCTEeMAaTH3allMM, TPUBOJUTH TPUMEPHl M  KOHTP-TIPUMEDHI,
WCIIO0/Ih30BaTh PA3JIMYHBIC SA3BIKKM MAaTEMATUKH (CIIOBECHBIN, CHMBOIMYECKUH, TpaguiecKuil) 1is
WJUTIOCTPAIUH, HHTEPIIPETAIlMU, apTyMEHTAIIMU U J0Ka3aTeIbCTBA.

e CdopmupoBars mpeacTaBieHHS 00 M3ydyaeMbIX TMOHATHSAX W METOJAaX KaK BaKHEHIIMX
CpelICTBaX MaTeMaTHYECKOTO MOJICTUPOBAHUS PEATLHBIX IMPOIECCOB U SBJICHUM.

IIpu HeoOXxoauMoOCTH (AKTUPOBAHHBIE IHU, KAPAHTUH U TJI.) 00yuyeHUE OCYLIECTBIIAETCS

B JMCTAaHUMOHHOM (opme. POpMBbl 3aHATUN C HCIOJB30BAHUEM 3JIEMEHTOB JUCTAHLMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIL:

e 1) BeO-3aHATHS — JUCTAHIMOHHBIC YPOKH, KOH(EPEHIMH, CEMHHApBbI, JeJIOBbIe Urphl (SKype,

zoom)
e 2) BUJIEOYPOKH, a TaK K€ 3alliCcH BUJIEO ¢ IKpaHa MoHuTOpa (POIII);
e 2) Flash-annmupoBanHbie ypokH — HEOOIbIINE y4eOHBIC POJIUKH, B KOTOPOM C IOMOIIBIO

MOJBIKHBIX W300paKeHUi, CXeM, MOJMUCEH M JUKTOPCKOTO TEeKCTa H3JI0XKEeH (pparMeHt
M3y4yaeMoro Marepuana (eauHas KoOJUIeKIHs 1U(pPOBBIX 00pa3oBaTeIbHBIX PECYpPCOB
http://school—collection.edu.ru)

e 3) OwnmaiiH TpeHaxepsl. J[MIaKTUUYECKHEe UTPBHI-TPEHAXKEPHI MO3BOJISIIOT 3aKPENUTh MaTepHal,
MOBBICUTH UHTEHCUBHOCTH Pa0OTHI, MOBBIMIAIOT MOTUBAIIHIO.

e 4) Dnextponusie TecThl (rardopma L{OII, anekTpoHHBIN JHEBHUK)

e 4) PaGota Ha oOpa3oBaTeldbHBIX IIaTdopmax (€Xamer.ru, oTKpbITas IIKOJA, sS-KJIacc, YYU.py,
penryers)

IInanupyemsble pe3yJbTaThl 0CBOCHHS Y4eOHOIro nmpeamera «AJredpa»

W3ydyeHne mareMaTUKH [0 JaHHOM mporpamMme CHocoOCTByeT (OPMHpPOBAHUIO Yy
y4yaliuxcs JMYHOCTHBIX, METAlpPEeIMETHbIX U MPEeIMETHBIX  pPEe3yJbTaToB OO0ydeHus,
COOTBETCTBYIOLIMX  TpeOOBaHHUAM (PeAepalbHOTO  TOCYIAAPCTBEHHOTO  0Opa3oBaTEIBHOTO
CTaHJapTa OCHOBHOTO O0IIEero 00pa3oBaHMUsL.

[Iporpamma  obOecnieuMBaeT  JOCTH)KEHHE  CIEAYIOUIMX  PE3yJbTaTOB OCBOEHUS
00pa3zoBaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMS:
JIMYHOCTHBIE:

e c(hopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOUIEHHSI K YUYEHHUIO, TOTOBHOCTb U CIOCOOHOCTH
00yyaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUHU K OOYUEHUIO U
MO3HAHUIO, BBIOOPY JanbHEeNIero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe podeccuit u
npoeCCHOHATIBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHHIO WHAMBUIYAIbHOH 00pa3o-
BaTEJIbHON TPAEKTOPUU C YIETOM YCTONUMBBIX MO3HABATEIbHBIX HHTEPECOB;

e CchOPMHPOBAHHOCTb  IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIIECTBEHHOM NMPaKTHUKH;



¢ chOpMHPOBAHHOCTh KOMMYHHKAaTHUBHOI KOMIETEHTHOCTH B OOLICHUU M COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTApPIIUMH U MJIAJIIIMMHU, B O0Opa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJAX JEATEIbHOCTH,
® yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM M NMHCbMEHHON peyH,
IIOHMMATb CMBICII IIOCTaBJIEHHOM 3ajjaul, BBICTpauBaTh apryMEHTALUIO0, IPUBOAUTH IPUMEPHI
U KOHTPIIPUMEPHI;
e [Ipe/ACTaBICHUE O MATEMATUYECKOM HayKe Kak chepe uenoBeyecKoil 1esaTeabHOCTH, 00 3Tanax
e€ pa3BUTHSL, O €€ 3HAUUMOCTH I Pa3BUTHUS LIUBUWIIN3ALINY;
® KPUTUYHOCTb MBILIUICHUS, YMEHUE paclO3HaBaTh JOITMYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;
® KpEaTUBHOCTb MBIIUICHUS, WHUIUATHBA, HAXOMYMBOCTb, AKTHUBHOCTb IPU PEIICHUU
anredpanvecKux 3ajad;
e yMEHHE KOHTPOJIUPOBATH MPOLECC U PE3yNIbTAT YUeOHOI MaTeMaTH4eCKOH e TebHOCTH;
® CrHIOCOOHOCTH K SMOIIMOHAILHOMY BOCIIPUSTHIO MaTEMAaTHYECKUX 0OBEKTOB, 33/1a4, pEIICHHH,
paccyXJIeHUM.
MeTanpeaMeTHbIe:
® yMEHHE CaMOCTOSTENIbHO IUIAHUPOBATh AalbTEPHATUBHBIE TMYTH JOCTHIXKEHUS IENEeH,
OCO3HAaHHO BbHIOMpaTh Hamboysiee d(PGEKTHBHBIE CHOCOOBI pPEIICHUS YYCOHBIX U
MO03HABATENbHBIX 33]1aY;
® yMEHHE OCYUIECTBIATH KOHTPOJIb MO Pe3yiabTaTy M IO CIOCO0Yy AEWCTBUS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTHBEI;
e yMEHHE aJIeKBAaTHO OIICHWBATh MPABHIBHOCTh WJIM OMIMOOYHOCTH BBHIMOJHEHHS y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PeIleHUs;
® OCO3HAaHHOE BIIAJICHHE JIOTMUYECKUMHU JICUCTBUSAMHU OMpPENETICHHUs] MOHATUH, 0000IeHus,
YCTAQHOBJICHHUSI AHAJIOTUH, KiIacCH(UKAIMKM HAa OCHOBE CaMOCTOSITEIHLHOTO BBIOOpa
OCHOBaHUU M KPUTEPHEB, YCTAHOBJICHHUSI POJIO-BUIOBBIX CBS3EH;
® YyMEHHE YCTaHAaBIMBATh MPUYHMHHO-CIEJICTBEHHBIE  CBSI3U; CTPOHUTH JIOTUYECKOE
paccyxeHne, yMO3aKiIIoueHue (MHIyKTUBHOE, JEyKTUBHOE U 110 aHAJIOTHH) U BBIBOJIbI;
e yMEHHE cO3/aBaTh, MPUMEHATh U MPeoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIETIN U CXEMBI JJIs PEelIeHUs] y4eOHbIX U TO3HABATENbHbIX 33/1a4;
® yMEHHE OpraHM30BBIBATH Y4E€OHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMH: ONpENeNsaTh IeNu, pacuperencHue (QyHKIMH u posieit
YYaCTHHKOB, B3aUMOJIEHCTBUE W OOIMEe CIOCOOBI paboOThl; yMeHHE paboTaTh B TpyIIIE:
HaXO/UTh 00Ilee pelIeHre U pa3peraTh KOH(QIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULUH U
yuéTa MHTEpECOB; CIyIIaTh NapTHEpa; (GopMynHpoBaTh, apryMEHTHpPOBaTb U OTCTAaUBATh
CBOE MHEHHUE;
e chOpMHPOBAHHOCTh  y4yeOHOW M OOIIENOJIb30BATENLCKON KOMIIETEHTHOCTH B O0JIACTH
HCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHonoruil (MKT-komnereHTHOCTH);
e [IepBOHAYaAIbHbIE  MpEACTaBIeHUS 00 HAeIX U O METOJaX MareMaTHKh Kak o0
YHHUBEPCAIbHOM SI3bIKE HAyKM W TEXHUKH, O CpPEICTBE MOJAEIMPOBAHMS SBICHUM U
MIPOLIECCOB;
® yMEHHE BHUJETh MAaTEMaTHYECKYyI0 3aJlady B KOHTEKCTE MpPOOJIEMHOHN CUTyalluh B JIPYrHX
JTMCLUIUIMHAX, B OKpYXKaroIleH KU3HU;
® yMEHHE HaXOJUTh B PA3IUYHBIX HCTOYHMKAX HH(POpPMAINIO, HEOOXOJUMYIO Ul pEIICHHUs
MaTeMaTHYeCKUX MpoOJIeM, U MPeICTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PELIEHHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOU U BEPOSITHOCTHOM MH(pOPMALINY;
e yMEHHME IIOHMMAaThb M HCIOJIb30BaTh MATEMAaTHYECKHE CPEICTBA HAIISAHOCTH (PUCYHKH,
YepTeXH, CXEMBI U JIp.) 1JI WUTIOCTPAIK, HHTEPIIPETAlluH, apTyMEHTallUu;
® yMEHHE BBIJBUTATh TUIOTE3bI MPU PEIIEHUH Y4eOHBIX 3a7a4 U MOHUMAaTh HEOOXOAUMOCTh
UX NPOBEPKH;
® YyMEHHE MPUMEHATh UWHIAYKTUBHBbIE U JEAYKTHBHbIE CHOCOOBI pacCyXIE€HUW, BHIETh
pa3IMyYHbIE CTPATETUH PELICHUS 3a/1ay;



¢ [IOHMMaHHE CYIIHOCTH QITOPUTMHUYECKHX  TpENNUCAHUA U yMEHHUe JEHCTBOBaTh B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOATEIBHO CTABHThH IIENH, BHIOMPATh W CO3JaBaTh AJTOPUTMBI IJIsi PEIICHUS
y4eOHBIX MaTEMAaTHYECKUX MPOOIIeM;

® yMEHHE IUIAaHUPOBAThb U OCYIIECTBIATH JEATEIbHOCTh, HANPABICHHYIO Ha pELICHHE 3a]ad
HCCIIEI0BATENBLCKOTO XapaKTepa.
npeJaMeTHbIE:

e yMeHHE paboTaTh C MaTeMaTUYECKUM  TEKCTOM (CTPYKTypUpPOBAaHHE, HW3BIICUCHHE
HeoOXxoauMol HH(OpMAIMK), TOYHO M T'PAMOTHO BBIPaKaThb CBOM MBICIM B YCTHOW H
NUCbMEHHOW  peud, MPUMEHSS MaTeMaTU4YeCKyl0  TEPMHUHOJOTHUIO U CHMBOJHKY,
UCTOJB30BAaTh  pa3jMyHble  S3BIKM  MAaTeMaTHKH  (CIIOBECHBIM, CHMBOJIMYECKHIA,
rpaduueckuii), OOOCHOBBIBaTb CYXACHHS, TIPOBOJUTH KIACCHU(PUKALUIO,  JOKa3bIBaTh
MaTeMaTHYECKUE YTBEPKIACHUS;

e BjajgeHHE 0a30BHIM MOHSATHHHBIM amlapaToM: UMETh NPEACTABICHHWE O YHUCIe, BIaJICHHE
CUMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHUE SJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBHUCHMOCTEH,
(dbopMHpOBaHUE TIPEICTABICHUH O CTATUCTUYECKIX 3aKOHOMEPHOCTSIX B PEaTbHOM MUPE U O
pa3IMyYHBIX crocobax HUX H3ydeHHs, 00 OCOOEHHOCTSIX BBIBOJIOB M IMPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

e yMEHHE BBINOJHATH airedpanyuecKkue MpeoOpa3oBaHHUS  PALMOHAIBHBIX  BBIPAKCHHH,
OPUMEHSTh UX JUIA PEUIeHUs Y4eOHBIX MaTeMaTHYeCKUX 3aJad W 3a/ay, BO3HHUKAIOUINX B
CMEXHBIX YY€OHBIX MTPEIMETAX;

e yMEHHE TIOJb30BATHCS MATEMaTHUYECKUMHU (OpMYyJIaMH M CaMOCTOSTEIbHO COCTAaBIATH
(GopMyIBl 3aBHCUMOCTEH MEXIy BEIMYMHAMH HAa OCHOBE OOOOIICHMS YAaCTHBIX CIy4aeB U
JKCIIEPUMEHTA;

® yMeHHE pelIaTh JUHEHHbIE U KBaJApaTHbIC YPABHEHUS U HEPABEHCTBA, a TAK)KE IPUBOUMbBIC

K HUM YypaBHEHHUS, HEPAaBEHCTBA, CHCTEMBI; NMPUMEHATh rpaduyecKue MpeICTaBICHUS IS
pellleHusT W UCCIIEJJOBaHUS ypaBHEHUI, HEPAaBEHCTB, CHUCTEM; IMPUMEHATh MOTy4YeHHbIC
YMEHUS IS peIIeHUs 3a/1a4 U3 MaTEeMaTHKH, CMEXHBIX IPEMETOB, TPAKTHUKH;

® OBIQJICHWE CHCTEMOH (YHKIMOHATIBHBIX  TOHATHH, (QYHKIMOHAIBHBIM  SI3BIKOM U
CUMBOJIUKON, YMEHUE CTPOUTH rpaduku (GyHKIIHA, OMUCHIBATh UX CBOICTBA, HCIOIH30BATh
byHKIMOHATBHO-TpaUUECKe MPEICTABICHHS ISl OTIMCAHMSI U aHAJIM3a MaTeMAaTHIECKUX

3a]1a4 ¥ pealibHbIX 3aBUCUMOCTEH;

® OBJI3JICHUE OCHOBHBIMH CIIOCOOAMHU IpPEJCTABICHHUS W aHAINW3a CTaTUCTUYECKHX JIAHHBIX;
YMEHHUE peliaTh 33/1a4i Ha HAXOXKICHUE YaCTOTHI M BEPOSTHOCTH CIYYalHBIX COOBITHIA;

e yMEHHE NPUMEHSTh W3YUEHHBIE IMOHSATHS, PE3YIbTaThl M METOABI NPH PEHICHWH 3a/1ad M3
pasIMYHBIX pa3JeNioB Kypca, B TOM YHCIE 3a/a4, HE CBOIAIIMXCA K HEMOCPEICTBEHHOMY
PUMEHEHHIO N3BECTHBIX aITOPUTMOB.

COJAEPKAHUE YYEBHOI'O IIPEMETA

APUOMETUKA

PaunonaabHble umcia. PacmiupeHre MHOXKECTBA HATypPaJIbHBIX YHMCEN O MHOXKECTBA LEIBIX.
MHo)kecTBa LENbIX YHCEN JI0 MHOXECTBA pallMOHAJbHBIX. PallMOHAIIBHOE YHCIO KaK OTHOIICHHUE
m/n , rae M — 1enoe Yucio, n — HatypaibHoe. CTEIEeHb C 1EJIbIM MTOKa3aTeIeM.

HeiictBuTenbHble unciaa. KBanpaTHeli kopeHb W3 uucia. KopeHb TpeThed cTeneHH. 3amuch
KOpHEH ¢ TOMOIIIbIO CTETICHU C IPOOHBIM MOKa3aTeIIeM.

[lonsitTue 00 wWppanmvoHaTbHOM 4wHcle. MppalMoOHaTbHOCTH YHCIA W HECOU3MEPUMOCTH
CTOPOHBI M TUATOHANIU KBajiparta. JlecaTuuHbie MPUOIMKEHUS UPPATUOHATBHBIX YHCE.

MHO)kecTBO JIEUCTBUTEIbHBIX 4YUCell; MpEeJCTaBICHUE JEWCTBUTEIbHBIX qucen
OECKOHEUHBIMU ACCATUYHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YHCEIL.
Koopnunarnas npsimast.  M3o0paxkenue yuceqa TOYKAMH  KOOPAWMHATHOM MPSAMOM.

YuciaoBbie IMPOMCIKYTKH.



N3mepenusi, npuodJIM:KeHHUsA, OIEHKH. Pa3Mmepbl o00BEKTOB OKpyxkaromero wupa (0T
AJIEMEHTapHbIX 4YacTUL[ 10 BceleHHO#), [UIMTENBbHOCTh MPOLIECCOB B  OKPYKAIOIIEM MHpE.
Boigenenue MHOXUTENST —  CTENEHU JecsITH B 3amucu uucia. [lpubmmkéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTb NpUOIMKeHus. [Ipukuaka u oneHka pe3yabTaToB BHIYUCICHU.

AJITEBPA

Auredpanyeckne BbIpaskeHHsl. DyKBEHHbIE BbIPDAKEHHUS (BBIPAXKEHHUS C IEPEMEHHBIMU).
YucnoBoe  3HaueHHE  OYKBEHHOI'O  BBIPaKEHUS. Honyctumsle 3HAQUYEHHUS]  [IEPEMEHHBIX.
[ToncraHnoBKka BBIpa)KEHUM BMECTO IepeMeHHBIX. I[IpeoOpazoBaHne OYKBEHHBIX BBIPRKEHUH Ha
OCHOBE CBOMCTB apu(PMETHUCCKUX JACHUCTBUN. PaBeHCTBO OYKBEHHBIX BhIpKEHUN. T0XKI€CTBO.

CreneHp ¢ HaTypaJlbHbIM IIOKa3aTesieM U €€ cBoiicTBa. OgHOUWIEHBI M MHOrousieHsl. CrTeneHb
MHorouwieHa. CrnokeHue, BBIUUTAHHE, YMHOXEHUE MHOIOWIEHOB. @OpMynbl COKpPAIIEHHOIO
YMHOKEHUS: KBaZipaT CyMMbBl W KBagpar pasHoctu. Dopmyna  pa3HOCTH KBaJpaToB.
[IpeoOpa3oBanue 1eI0r0 BBIPAKEHUS B MHOrowieH. Pa3znoxeHre MHOTOYJICHOB Ha MHOMKHUTEIH.
Muorowiensl ¢ oaHOM mepeMeHHOM. KopeHb MHorowieHa. KBagpaTHbI TpEXUIICH; Pa3JIOKECHHE
KBaJpPATHOI'O TPEXUJIEHA HA MHOKUTEIIN.

Anrebpamueckas  npoOb. OcHOBHOe  CBOWCTBO  anreOpamdeckoit  npobu.  Croxenue,
BBIUUTAaHUE, YMHOXEHHE, JeJeHue anreopandeckux apoOeil. CreneHb ¢ LENbIM TOKa3aTesieM u  e€
CBOMCTBA.

PanmonaneHbie BEIpayKEHUS U UX MpeoOpa3zoBaHus. JJoka3aTeabCTBO TOKIECTB.

KBangpatasie kopau. CBoiicTBa apu(PMETHUECKUX KBAIPATHBIX KOPHEH M MX NPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI 1 BHIYHCICHUSIM.

YpaBHeHus. VYpaBuenune ¢ oxHod nepemeHHod.  Kopenp  ypaBHenus. CBoiicTBa
YHCIIOBBIX PaBEHCTB. PABHOCUIBHOCTD YpPaBHEHHH.
Jlunetinoe  ypaBHenue.  KBaapatHoe — ypaBHeHume: (¢opmynaa  KOpHEH  KBaapaTHOTO

ypaBHeHus. Teopema Buera. PemieHue ypaBHEHuHi, CBOIAIIMXCA K JIMHEWHBIM M KBaJpPaTHBIM.
[Ipumepsl  pemieHuss  ypaBHEHUM  TpeThbel M 4eTBEPTOM cremeHed. Pemenune  1poOGHO-pa-
LMOHAJIbHBIX YPaBHEHUM.

YpaBHeHHE C JByMs IlepeMEHHbIMHU. JIMHEHHOE ypaBHEHHE C JBYMs IEPEMEHHBIMH, INPHUMEPHI
peLIeHUs YPaBHEHUH B LENIBIX YHUCIIAX.

Cucrema ypaBHEHHI Cc IByMs iepeMeHHbIMU. PaBHOCHIIBHOCTH cucTeM. CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH C JByMs [IEPEMEHHBIMU; DCIICHHE IIOACTAHOBKOM U  cioxeHueM. IIpumepsl
pELICHUs CUCTEM HEIIMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU.

Permenue TekCcTOBBIX 3a1au anredOpandeckuM CrocoOOM.

JlekapTOBbl KOOPAMHATBHI Ha ILUIOCKOCTH. ['padumueckas MHTEpHpeTanuss ypaBHEHUS C ABYMs
nepeMeHHbIMH.  ['paduk  JTUHEHHOro  ypaBHEHHs €  JOBYMs  II€PEMEHHBIMH;  YIJIOBOM
KO3 (ULMEHT NpsSMOI; YyClOBHE NapauieIbHOCTH NpsMbIX. ['paduku MpocTEeHIIMX HEITUHEHHBIX
ypaBHeHM:  mapabosia, runepOona, OKpyKHOcTh. ['padmueckas  MHTepIpeTanmusi  CHUCTEM
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

HepasencrBa. Hucnossle HepaBeHCTBA U UX cBoMcTBa.HepaBeHCTBO C OOHOM NEPEMEHHOM.

PaBHOCHIIBHOCTB HEpPABEHCTB. JInneliHble HepaBeHCTBA ¢ OQHOM nepemeHHOW. KBagpaTHble
HepaBeHCTBA. CHCTEMBbl HEPAaBEHCTB C OIHOM NEPEMEHHOM.
OYHKINHU

OcHOBHbIEe NOHATHUSA. 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynkuu. OO6macTh
omnpesieNieHuss U MHOXecTBO 3HaueHW ¢yHkuuu. CrnocoObl 3amanus  QyHkuuu. ['padux
¢ynkuuu.  CpoiictBa  (QyHKUMH, uX oToOpakeHue Ha rpaduke. IIlpumepsl  rpadukos
3aBUCUMOCTEH, OTPAKAIOIINX pealbHbIE IPOLIECCHI.

YucJioBble (pyHKIMHU. OyHk1uy, OIHCHIBAIOIIE IpSAMYIO U  oOparHyIO
MPOTIOPIIMOHATIFHBIE 3aBUCHUMOCTH, WX rpaduku W cBoicTBa. JIuHelHas ¢yHknus, e€ rpaduk u
cBoiictBa. KBamparnunas ¢ynkuus, e€ rpadux u cBoiictBa. CtemneHHble (YHKIMM C HaTy-
paJbHBIMM  TOKazaTenssMd 2 u 3, wux Trpaduku U cBoiMcTBa. ['paduxu  dyHKIuMI

y=f|x,y=[f|y]=f(x).
UYucaoBble mocjaenoBaTrebHOCTH. [loHATHE YKMCIOBOM  MOCIENOBAaTENbHOCTH.  3aJaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM (opMyIior U (HopMyJIoit JI-TO YjeHa.



Apudmernueckas U TeOMETpHYEeCcKas IIPOrPECCHUMN. Dopmyisl I-TO  4JICHA
apu(METHYECKOW M TeOMETPUYECKOH MPOrpeccHii, CyMMbl NEpBbIX I-X UJIeHOB. M3o0pakeHue
YJICHOB apU(METHUYECKOH M T'€OMETPHUYECKOM MpOrpeccuii TOYKAMU KOOPAMHATHOW IUIOCKOCTH.
JIuneiHbIi ¥ 3KCIOHEHIMANIbHBIN pocT. CI0KHBIE TIPOLIEHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OnucarenbHast cratucruka. llpencraBieHue JaHHBIX B BUAE Ta0NUI, JAWarpamm,
rpapukoB. CriyuvaiiHas U3MeHUMBOCTb. CTaTUCTHYECKHE XapaKTEPUCTHKHM Habopa  JaHHBIX:
cpenHee apudmeTrHyeckoe, MeAUaHa, HauOoOJbIIEE W HaWMEHbIIEe 3HAYCHMs, pPa3Max.
IIpencraBnenue o BBIOOPOUHOM HCCIIEIOBAHUH.

Cayyaiinble coObITHSI M BepoATHOCTb. [loHsATHe O ciayyallHOM oOmbITE M CIy4alHOM
coObITHH. YacToTa cirydaiiHOro coOBITHS.

CratucTuyeckuii MOAXOJ K TIOHATHUIO BEPOATHOCTH. BepoATHOCTM  MPOTHUBOINOJIOKHBIX
coObiTuii. He3aBucuMble cOOBITHS. YMHOXKEHHE BepoATHOCTEH. JlocToBepHble U HEBO3MOXKHBIE
coObITHs. PaBHOBO3MOXKHOCTB cOOBITHI. Kiaccnueckoe onpezeneHne BEpOsSTHOCTH.

Komo0unaropuxa. Pemenne  KOMOMHATOPHBIX 3ama4  mepebopom BapUaHTOB.
KombunaTtopHoe npaBmuiio ymMHOkeHUs. [lepecTaHOBKH U akTOpHa.
JIO'NKA U MHOKECTBA

TeopeTnko-MHOXKeCTBEeHHbIe  NMOHATHA. MHOXECTBO, 3JE€MEHT MHOXECTBAa.  3aJaHHe
MHOJKECTB ~ IIEPEUUCIICHHEM  DJIEMEHTOB, XapaKTEPUCTUYECKHMM  cBOHCTBOM. CTaHmapTHbIE
0003HAYeHHUsST YHCIOBBIX MHOXeECTB. IlycToe MHOXeCTBO H ero o6o3HaueHue. IlogMHOXKECTBO.
OObennHeHNe U nepecedyeHne MHOXKECTB, pa3HOCTh MHOXKECTB.

WNnmroctpanust OTHOLIEHUI MEXAY MHOXECTBAaMHM C MOMOINbIO auarpamm Oiliepa — Benna.

JIEeMEeHTBI Joruku. [lonsTue O PpaBHOCHIBHOCTH, ClIeIOBaHUM,  yNOTpeOIeHue
JIOTUYECKUX CBS30K €CJH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JJOTUYECKUE CBSI3KH U, UIIN.

MATEMATHUKA B UCTOPHUYECKOM PA3ZBUTUU

Hctopus QopMupoBaHUS TOHSATHS YHWCIA: HATypajbHBIE 4HCIA, JpOOW, HEIOCTaTOYHOCTD
palMOHAJIBHBIX YHCET Il TEOMETPUYECKUX W3MEPEHUH, HUppauuoHaibHble uyucia. CrapuHHbBIE
cucteMbl 3amucu uyucen. [podu B BaBumone, Erumnrte, Pume. OTKpbITHE OECATUYHBIX IpOoOeEi.
Crapunnble cucrtembl Mep. Jlecatuunble apoOuM UM MeTpuueckas cucrema wmep. llosiBiaeHue
OTpHULATENbHBIX Yncen U Hys. JI. Maruuukuii. JI. Diinep.

3apoxnaeHue anreOpsl B Heapax apudmeTruku. Aun-Xopesmu. PoxiaeHue OyKBEHHOM
cumBonuku. [I. ®@epma, @. Buer, P. Jlekapt. Hctopus Bompoca o HaxoxaeHuUU (opmys KopHei
anreOpandeckux YypaBHEHUH, HEpa3pellMMOCTh B  paJuMKallaX ypaBHEHMH CTeleHu, OoJblueit
yeTeip€X. H. Taptanss, [Jx. Kapmgano, H. X. A6ens, O. lNanya.

N300peTeHne MeTo1a KOOpIMHAT, TO3BOJISAIOIIEr0 ePEeBOIUTh FT€OMETPUUYECKHE OOBEKTHl Ha SI3bIK
anreopel. P. Jlexkapt u II. ®@epma. Ilpumepsl paznuyHbIX CHUCTEM KOOPJAUHAT Ha IIOCKOCTH.

3amaua Jleonapno IlIuzanckoro (Pdubonauun) o Kponukax, uucia dubonauun. 3amada o
IIaXMAaTHOM JTOCKE.

Hcrokn Teopuu BEPOSATHOCTEH: CTpaxoBoe J1eino, asapTHble urpbl. II. ®Pepma u b. Ilackans.
. bepunymu. A. H. Konmoropos.



TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc

No Tema paznena KomuuectBo | KoHTpOosIbHBI
4acoB e paboThI
1 IToBTOpEeHNE 3
2 BolpakeHusi, TOXKAECTBA, YpaBHEHUS 20 2
3 DyHKIIUA 10 1
4 Crenenb ¢ HATYpaJIbHBIM MMOKA3aTEIeM 11 1
5 MHorouseHsbl 17 2
6 DopMyITbl COKPAIIEHHOTO YMHOXKCHUS 21 2
7 CucreMpl TMHENHBIX YpaBHEHUN 16 1
IToBTOpeHNE 4
Hroro 102 9
8 kuacc
Tema paznena KonngectBo | KOHTpONbHEI
Ne 4acoB € paboThl
1 PanmonansHbIe 1poOH 23 2
2 KBanpaTHble KOpHU 19 1
3 KBanpaTHsie ypaBHEeHUs 21 3
4 HepaBeHnctBa 20 2
5 CrelneHs ¢ IeJIBIM I0Ka3aTejIeM. DIIEMEHTHI 11 1
CTaTUCTUKH
6 [ToBTOpeHue 8
Hroro 105 9
9 kJaace
Ne Tema paznena KonnuectBo | KoHTpOsIBHEI
4acoB € paboThl
1 KBanpatuunas ¢pyHkus 22 2
2 VYpaBHEHMSI U HEPABEHCTBA C OJTHOU 14 2
MePEMEHHOMN
3 VYpaBHEHHMsI U HEPAaBEHCTBA C  ABYMs 17 1
IepEMEHHBIMH
4 Apudmerndeckas u reoMeTpudecKas 15 2
IPOTpecCuu
5 OneMeHThl KOMOMHATOPUKHM U TEOpUH 13 1
BEPOATHOCTEM
6 IToBTOpEHHME 21
Htoro 102 8




KanenpapHo-temaTudeckoe niiaHupoBaHue, / Kjiacce

Ne i/m [ara npoBeneHus Bun kontpossi(mpakTuieckue,
ypoKa Tema ypoxka KOHTPOJIbHBIE, 1a00paTOpHbIE PabOTHI)
IHoBTOpenue(3 1)
1 IToBropenue. JlecsTuuHble ApoOH. DpoHTAIBHBIN 0IIPOC
2 [ToBropenune. OOBIKHOBEHHBIE APOOH. @poHTAJIBHBIN 01IPOC
3 IToBropenue. Pemenue 3anau. DpOoHTAIBHBIN ONIPOC
Bbipaxkenusi, To:knecTBa, ypaBHenusi (20 4)
4 HucnoBble BEIPAKECHUS becena
5 HucnoBble BBIpAKEHUS I1P
6 BrIpaxxenus ¢ nepeMEeHHbIMU @pOHTAIBHBIN OIIPOC
7 BeIpakeHus ¢ IEPEMEHHBIMU CP
8 CpaBHeHuE 3HaYEHUI BbIpaKEHUI Breimmonnenue 3aganuii B paboueit
TeTpaau
9 CpaBHeHUE 3HaYEHUH BBIPAXKEHUI [1P
10 CBolicTBa AeMCTBUM HaJ YUCIaMU becena
11 CBoMcTBa JEUCTBUH HAJ YHCIaAMHU HaOmronenue 3a oCBOEHUEM
YYalMMUCS CoAepKaHHUsI 00yUEHUs
12 Toxnecta. ToxecTBeHHbIE TPe0Opa30BaHUs BhIpAKEHHH CP
13 ToxnaectBa. ToxaecTBeHHbIE IPe0OPA30BaHUS BbIPAKEHU WNunuBuayansHO-
JuddepeHIpoBanHas paboTa
14 KonTtpoubnas padora Nel no reme: « Ilpeodpa3oBanus KP
BbIPAKEHUI»
15 YpaBHEHME U €0 KOPHU @pOHTAIBHBIN OIIPOC
16 JluneiitHOe ypaBHEHHE C OJIHOM epeMeHHON Habmoienue 3a ocBoeHuEM
YUYaIIMMUCS COICP)KaHUsI 00yUeHHUs
17 Pemienue 3a1ad ¢ mOMONIbIO YpaBHEHUI OpoHTaTBHBIN ONPOC
18 Pemenue 3a1a4 ¢ moMOIIbIO0 YpaBHEHUN HabGnroenue 3a ocBOeHHEM




YUYaIIUMUCS COACPKaHUsI 00yUeHHUs

19 Cpennee apudmernyeckoe, pazmax, Mojia @DpoHTaJIBHBIN OIIPOC
20 Cpennee apudmeTnueckoe, pazmMax, Moaa Habmoienue 3a ocBoeHUEM
YUaIIUMUCS COAEP)KaHusl 00yUeHus
21 Meauana Kak CTaTUCTUYECKasi XapaKTEpPUCTUKA, 11.10 @pOHTAIBHBIN OIIPOC
22 Pemenue 3anau no teme «CTaTUCTUUECKUE XaPAKTEPUCTHUKI WunuBuayansHo-
g depeHipoBanHas paboTa
23 KonTpoubHas pabora Ne2 «CraTHCTHYECKHE XaPAKTEPUCTHKH KP
@Oyuxkuuu (10 v)
24 Urto Takoe GpyHKIHS @pOHTAIBHBIN OIIPOC
25 Brruncnenue 3HaueHuit GyHkIuii mo popmyne Hab6nronenue 3a ocBoeHUEM
YUYAIIUMUCS COICPIKaHUsI 00YUCHUs
26 ['paduk pynkuuu Hab6nronenue 3a ocBoeHUEM
YUYAIIUMUCS COACPIKAaHUSI O0YUCHUs
27 ['paduk pynkuuu NunuBuayanbHoO-
g depeHmpoBanHas padboTa
28 [TpsiMast TponoOpLUHUOHATIBHOCTD U €€ rpaduk DpOHTAIBHBIN OIIPOC
29 [TpsiMast TponopLUOHATIBHOCTD U €€ rpaduk HaGnronenue 3a ocBoeHUEM
YYalIMMUCS CoAepKaHUsI 00yUeHUs
30 Jlunelinas GyHkims u e€ rpaduk DpoHTAIBHBIN 0IIPOC
31 Jluneitnas @ynkuus u e€ rpagux WNunuBuayansHO-
JuddepeHIpoBanHas paboTa
32 Jluneitnast pynkuus u e€ rpagux CP
33 KonTtpoJsbHas padora Ne 3 nmo teme: «JInHeiiHasg PyHKIMD). KP
Crenenb ¢ HATYpaJIbHBIM NOKa3areem (11 u)
34 OmnpezeneHye CTENEHU ¢ HATYPaJIbHBIM ITOKa3aTelleM @DpoHTaJIBHBIN 0IPOC
35 YMHOKEHUE U JIeJIEHUE CTENEHEN HabGnronenue 3a ocBoeHUEM
yYalMMUCS coAepKaHHUsl 00yUeHUs
36 YMHOKEHUE U JIeJICHUE CTENEHEN CP
37 Bo3Benenue B creneHb NPOU3BEICHNS U CTEIICHU OpoHTaTBHBIN ONPOC
38 BosBesnienue B creneHb NPOU3BEICHHS U CTEIICHH HaGnronenue 3a ocBoeHHuEM

yUalMMUCs coAepKaHHsl 00yUeHUs




39

OJHOYJIEH U €r0 CTaHAAPTHBIN BUJT

@pOHTAIBHBIN OIIPOC

40 YMHOKEHUE 0JHOWICHOB. Bo3BeieHre oHOUIeHa B CTETIEHb Habmoienue 3a ocBoeHuEM
YUaITUMUCS COACpKaHUSI 00yIeHUS

41 VYMHOXEHNE OTHOWIEHOB. Bo3BeqeHne oqHOYIEHA B CTEEHD CP

42 DyHKIHMA y=X° ¥ y=X° U UX rpahuKu @DpoHTAJIBHBIN 01IpOC

43 DyHKIHA y=X° ¥ y=X° U nX rpaduKu I1P

44 KonTtposabHas padora Ne 4 mo Teme: « CTeneHb U €€ CBOICTBAY KP

MHuorousen (17 yacos)

45 MHOrouJIeH U ero CTaHIapTHHIN BUJ @DpoHTABHBIN 0IIPOC

46 MHoOro4JIeH U €ro CTaH apTHBIN BUT Hab6nronenue 3a ocBoeHuEM
YUalTUMUCS CoAepKaHus 00ydeHHs

47 CrnoxeHue ¥ BBIMUTaHHE MHOTOYJICHOB @pOHTAIBHBIN OIIPOC

48 CrnosxeHue ¥ BBIYUTAaHHE MHOTOYJICHOB Habmroienue 3a ocBoeHuEM
YUYAIIUMUCS COICPIKAaHUSI 00YUCHUs

49 YMHOKEHHE 0JIHOYJICHA Ha MHOTOUJIeH Habmroienue 3a ocBoeHuEM
YUYAIIUMUCS COACPIKAaHUSI O0YUCHUs

50 VYMHOXEHHE OqHOWIEHA HA MHOTOWIEH CaMOKOHTPOJTh

51 BriHecenne 00111ero MHOKHUTENS 38 CKOOKH OO0yyaroniast mucbMeHHasi paboTta

52 Brinecenne 0011ero MHOKHTES 32 CKOOKH Habmtoienue 3a ocBoeHueM
YyUalUMUCs coAepKaHus 00ydeHUs

53 O6o0matomuii ypok mo teme «lIpousBeaeHne ofHOWICHa Ha I1P

MHOTOUJIEH.
54 KonTpoabHas padora Ne5 no teme: «IIpousBenenue oqHOYIeHA KP
HA MHOTOYJIEH).

55 YMHOXeHNe MHOTOYJIEHAa Ha MHOTOUJIEH Habmronenue 3a ocBOEHUEM
YyUalUMUCS COAepKaHus 00ydeHUs

56 YMHOKEHHE MHOTOYICHA HA MHOTOWICH B3aumoorieHka yganmmMucs Ipyr apyra

57 YMHOKE€HNE MHOTOWJIEHAa HA MHOTOYJIEH CP

58 PaznoxeHne MHOTOUIEHa HA MHOXKUTENH CITIOCOOOM TPYNITHPOBKU DpOoHTATBHBIN 0IPOC

59 PasnojxeHrne MHOTOUI€Ha HA MHOYKUTENIN CIIOCOOOM TPYNIUPOBKU WNunuBuayansHO-

JuddepeHIpoBanHas paboTa
60 O6o0maromuii ypok 10 Teme: «lIponsBeneHre MHOTOUIICHOBY. Hab6nronenue 3a ocBoeHuEM

YUYaIIUMUCS COACPKaHUsl 00yUEeHHUs




61

KonTpouabsnasi padora Ne 6 no teme: «IlpousBenenne
MHOTOY4ICHOBY.

KP

DopmyJibl COKPALIEHHOT0 YMHOKeHHs (21 )

62 Bo3BezneHue B kBajipaT U B Ky0 CyMMBbI M Pa3HOCTH JBYX BbIpaXKEHUH @DpoHTaJIBHBIN 0IIPOC
63 PaznoxxeHre Ha MHOKUTEIH ¢ TOMOIIBIO (POPMYIT KBaJipaTta CyMMBI U @poHTaIBHBINA OMPOC
KBaJpaTa pa3HOCTH
64 PaznoxxeHne Ha MHOKUTEIH ¢ TOMOIIBIO (hOPMYIT KBajipaTa CyMMBI U HabGnronenue 3a ocBoeHUEM
KBaJjpaTa pa3HOCTH YUaIIUMUCS COAEP)KaHusl 00yUeHus
65 PaznoxxeHne Ha MHOXUTENH C IOMOIIBIO (POPMYIT KBaJpaTa CyMMBI U I1P
KBaJ|paTa pa3HOCTH
66 YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHHH HA UX CYMMY @poHTaJIBHBIN 0IIPOC
67 YMHOXEHHE PA3HOCTH JBYX BBIPAKEHUN HA UX CYMMY Hab6nronenue 3a ocBoeHuEM
YUaIIUMUCS COAEP)KaHUsl 00yUeHUs
68 YMHOXEHHE pPa3HOCTH JIBYX BBIPAKEHHUH HA HX CYMMY I1P
69 PaznoxeHue pa3HOCTH KBaJpaTOB HA MHOKUTEIN WnauBuayansHo-
g depeHmpoBanHas padboTa
70 PaznoxeHue pa3HOCTH KBaJApaTOB HA MHOKUTEIU HaGnronenue 3a ocBoeHuEM
YYalMMUCS COAepkKaHUsI 00yUeHUs
71 PaznoxeHne Ha MHOKUTEIM CYMMBbI U Pa3HOCTH KyOOB @poHTaJIBHBIN 0ITPOC
72 PaznoxeHne Ha MHOKUTEIM CYMMBbI U Pa3HOCTH KyOOB @poHTaJIBHBIN 0ITPOC
73 PaznoxeHre Ha MHOKUTEIN CYMMBI M Pa3HOCTH KyOOB WupuBuyansHO-
JuddepeHIpoBanHas paboTa
74 O6o0matomuii ypok 1mo teme «DopmyIibl COKpamméHHoro Cp
YMHOXKEHUS».
75 KountpoabHas padora Ne7 no teme: «®@opMyJibl COKPAIIEHHOTO KP
YMHOKEHUSI».
76 [TpeoOpa3zoBaHue 1ENO0r0 BIpaKEHHsI B MHOTOWIEH @DpoHTANIBHBIN 01POC
77 [IpeobpazoBanue 11eI0T0 BHIPaKEHUSI B MHOTOUYJIEH HabGnronenue 3a ocBoeHUEM
yYalMMUCS coAepKaHHUsl 00yUeHUs
78 [IpeobpazoBanue 11eI0T0 BHIPaKEHUSI B MHOTOUYJIEH WnauBuayanbHo-
nuddepennupoBannas pabora
79 [TpuMeHeHne pa3TUIHbIX CIIOCOO0B /ISl pa3JI0KESHUsT HA MHOKUTEITN @poHTAIBHBIN OITPOC
80 [TpuMeHeHne pa3InYHbIX CIIOCO00B ISl Pa3JIOKEHHSI HA MHOXKUTENN HabGnroeHue 3a ocBOeHUEM




YUYaIIUMUCS COACPKaHUsI 00yUeHHUs

81 O6o06matromuii ypok 1o teme: «IIpeodpazoBanue meabix CP
BBIPAKECHUMY.
82 KonTposbHasi padora Ne8 mo teme: «IIpeodpa3oBanue meabix KP
BbIPAKEHUI».
CucreMbl JTHHEHbIX YpaBHeHU# (16 4acoB)

83 JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU @pOHTAIBHBIN OIIPOC

84 JInHeitHOe ypaBHEHUE C IByMs IEPEMEHHBIMU Habmoienue 3a ocBoeHUuEM
YyYalMMUCS COAEepkKaHUs 00yUeHUs

85 I'paduk TMHEHHOTrO ypaBHEHUS C IByMsl IEPEMEHHBIMU @pOHTAJIBHBIN OIIPOC

86 ['paduk TUHEHHOTO ypaBHEHUS C IBYMS IIEpeMEHHBIMH Habmroienue 3a ocBoeHuEM
YUYAIIUMUCS COACPIKAaHUSI O0YUCHUs

87 CucreMbl TUHEHHBIX YPABHEHUHN C ABYMsI IEPEMEHHBIMU @DpoHTANBHBIN 0IIPOC

88 CucreMbl TUHEHHBIX YPaBHEHUN € ABYMSI IEPEMEHHBIMU Habmtoienue 3a ocBoeHuEM
YUalUMUCS CoAepKaHus 00ydeHHs

89 Crioco0 1oJICTaHOBKHU DpOHTATBHBIA 0IIPOC

90 Crioco6 moJICTAaHOBKU HaGnronenue 3a ocBoeHuEM
YYalIMMHUCS CoAepKaHUsl 00yUeHUs

91 Crioco6 1moICTAaHOBKU CP

92 Cnioco0 cloXeHus @pOHTAJIBHBIN OMPOC

93 Crioco0 cioxxeHust Habnronenue 3a ocBoeHHEM
YUaIIUMUCS COAEP)KaHUsl 00yUeHUs

94 Crioco0 cioxeHust CP

95 Pemienue 3a1ay ¢ NOMOIIBIO CUCTEM YPaBHEHHM DpoHTAIBHBIN ONIPOC

96 Pemenue 3a1a4d ¢ mOMOIIBIO CUCTEM YPaBHEHUM Hab6nronenue 3a ocBoeHUEM
YUYaIIMMUCS COACP)KaHUsI 00yUEeHHUs

97 Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHHUU WNunuBuayansHo-

JuddepeHIpoBanHas paboTa
98 KonTtpouabnas padora Ne9 no reme: «CucreMbl JIMHEHHbBIX KP
YPaBHEHHUI».
IoBTOpenue (4 yacos)
99 IToBTOpeHMe. BolpaxeHus, TOKIECTBA, YPABHEHUSI. @pPOHTAIBHBIN OIPOC
100 [ToBropenue. PYHKIUHU U UX IpadUKH. WHuBuayanbsHoO-




g depeHipoBanHas paboTa
101 ITosropenue. CteneHp ¢ HaTypaJIbHBIM MTOKA3aTEJIEM. OpoHTaTBHBIN OIIPOC
102 [ToBTOpenue. MHOTOUJIEHBI. DpOoHTaJIBHBIN OMPOC
KanengapHo-rematudeckoe mjiaHupoBanue, 8 kiace
Buel KOHTpOIIS (MIpaKkTUYECKHE,
y Jlata mpoBeneHus
Ne /it oK Tema ypoka KOHTpOJIbHbIE, TA00OpaTOPHbIE
yp paboThI)
IoBTOpenue (4 4)
1 @pPOHTAIBHBIN OIIPOC
. IToBTopenue. JIpobu. [lecatuunnie 1poou.
2 [ToBTropenue. JlelicTBUS ¢ OOBIKHOBEHHBIMH H JIECATUIHBIMA @pOHTAIBHBIN OIIPOC
' IpoOsiMHU.
IToBTropenue. ToxaecTBEHHbIE TPEOOPaA30BaHUS AITeOpaAnYECKUX
3. y CamocTosiTensHas pabora
BBIpKCHUI.
4. [oBTopenue. Pemenne 3aad. DpOHTAJIBHBII OIPOC
PannonanbHbie 1poou (25 1)
5. @poHTaNBHBINA 0NPOC
PannoHanbHbIe BRIpaKEHUSI.
6 NuauBunyansHO-
' PannoHanbHbIe BRIpAKEHUSI. muddepeHpoBanHas pabora
1. OCHOBHOE CBOMCTBO APOOH. DpoHTaJIBHEIH OIPOC
8. OcHoBHOe cBOMCTBO apobu. CokpalieHue aApooei. VYcTHbIif onpoc
9 NuauBunyansHO-
' Coxkpaienne apooei. nuddepennmpoBanHas paborta
10. CokparteHue Ipooeii. CP
11. Cno)keHne U BEIYUTaHuE Apobeli ¢ OIMHAKOBBIMY 3HAMEHATEISAMH. DpoHTANBHBIN OMPOC
12. C110’)KeHUE M BBIYMTAHUE JPOOEN C IPOTHBOIIOIOKHBIMU DpoHTaJIBHEIH OIPOC




3HaMCHAaTCIIAMMU.

13. CrnoxeHue ¥ BRIYMTaHHEe APoOeH ¢ pa3HBIMH 3HAMEHATEISIMH. CP
14. Clio’KkeHME U BBIYMTAHHUE APOOEH ¢ pasHbIMHM 3HAMEHATEISIMH. Koppexkiust
CrnosxeHue ¥ BBIYUTaHUE PALIMOHAIBHOM APOOU U 1IETI0r0
15. BBIPOKEHHSL. DpPOHTANLHBIN OIIPOC
KonTtpouabnas padora Nel mo teme: «CiokeHHe H BbIYMTAHHE
16. podeii» KP
AHaJIi3 KOHTPOJIBHOM paboThl. Y MHOXKEHHE palluOHATbHBIX
17. npobeii. MDpOoHTaNBHBIN OIIPOC
Habutoienue 3a ocBoeHueM
18. YMHOKEHHE pallMOHANBHBIX Apobei. Bo3Benenue 1podu B CTENEHb. | YYalIUMUCS COJEpKaHUsl 00ydeHus
[IpeoOpazoBanue NPOOHBIX BEIPAKEHUH, COJIEPIKAIIUX JeHCTBUE @pPOHTAIBHBIN OIIPOC
19. YMHOKEHHUS.
20. [TpaBusio neneHus parmoHAIBHBIX IPOOCH. DpoHTANBHBIN OIPOC
[IpeoOpazoBanue APOOHBIX BRIPAKEHUH, COACPKAIIUX ICHCTBUE HabGmronenue 3a ocBoeHneM
21. JICJICHUS. yUYaIIIMHUCS COACPIKAHMS 00yUCHHS
NuauBunyansHO-
22. [IpeoOpa3oBaHue pallMOHAIbHBIX BHIPAKEHUH. mddepeHpoBaHHas padboTa
CamocrosrenbHas padota 1o teme: [IpeobpazoBaHue palnoOHaIbHBIX
23. BBIPAKEHHIA. CP
24, [IpeoOpa3oBaHue pallMOHAIbHBIX BHIPAKEHUH. Koppeknus
NuauBunyansHO-
25. [IpeoOpa3oBaHue pallMOHAIbHBIX BHIPAKEHUH. mddepeHpoBaHHas padboTa
26. DyHKIUA y=K/X 1 €€ rpaduk DpoHTaJIBHEIH OIPOC
217. OyHKIUS y=K/X U ee rpaduk DpoHTaJIBHEIH OIPOC
WNunuBuayansHO-
28. Ypoxk-06061enue o reme: PanmonanabHble Jpoou. muddepeHpoBanHas pabora
KounrpoabHnas padora Ne 2 no teme: «PanuonaabHbie 1podu u
29. MX CBOMCTBaY. KP
KBagparubie kopuu (20 1)
30. AHanun3 KOHTPOJIbHOI paboThl. JleiicTBUTENbHBIC YHCTA. ‘ DpOoHTANIbHBIN




HaOmronenue 3a ocBOeHUEM

31. JlelficTBUTENbHBIC YHCIIA. YUYaIIUMHUCS COACPIKAHMS 00YUCHHUS
32. KBanpaTtuunble KopHU. ApudMeTHUYECKHI KBaAPaTHBIA KOPEHb. DpOoHTANIbHBIN
NuauBunyanpHO-
33. KBanpaTtuunbie kopHU. ApudMeTHUYECKHI KBaApaTHBIA KOPEHb. muddeperpoBanHas pabora
34. VpaBHeHnue x° = a. DpoHTaJIBHEIH OIPOC
NuauBuayanbHO-
35. VYpaBHeHHE X° = a. nuddepeHnrpoBannas padbora
36. Haxosxienne npuOiImKeHHbIX 3HAaYCHUN KBaIPATHOTO KOPHSI. DpoHTANIBHELI OIPOC
37. OyHKIHS Y = JX mee rpauk OpOoHTANBHBIN 0IPOC
Habmonenue 3a ocBoeHueM
38. @yuxuns y =X u ee rpadux y4aIUMHUCS COepKaHUs 00ydeHus
39. KBagparHslii KOpeHb U3 MPOU3BEICHUS U IPOOH. DpOoHTANIbHBIH
Habmonenue 3a ocBoeHneM
40. KBaznpaTHblil KOPEHb U3 IPOU3BEACHHUS U APOOU. YYalIUMHUCSI COAEpKaHUS 00yUEHUSI
41. KBaipaTHblii KOPEHb U3 CTENEHH. CP
42. KBa/ipaTHbIii KOPEHb U3 CTENEHH. Koppexuus
43. KonTtpoJubHnas padora Ne3 mo teme: «KBagpaTHbie KOpHH». KP
AHanu3 KOHTPOJIbHOI paboThl. BeiHECeHne MHOKHUTENS 3a 3HAK
44. KOpHsi. BHECEHHE MHOKHUTEIS MOJT 3HAK KOPHSI. Becena
Brinecenne MHOKUTENS 3a 3HaK KOpHs. Buecenne muHoxurens nox | HabmoneHue 3a ocBoeHneM
45, 3HaK KOPHSL. YYAITUMHUCS COAEPIKAHHs OOyUEHHs
NuauBunyansHO-
46. BHeceHre MHOKHUTENS MO/ 3HAK KOPHSL. nuddepenmpoBannas pabora
47. ITpeoOpa3oBaHue BBIPAXKEHHA, COAECPIKALINX KBAAPATHbIE KOPHH. CP
48. IIpeoOpa3oBaHue BEIpaXEHU, COAEPKAIUX KBAAPATHBIC KOPHH. Koppekus
KountpoabsHnas padora Ne 4 no teme: «[Ipeodpa3oBanue
49, BbIPAKEHHH, COIEPKALUMX KBAAPATHbIC KOPHU. KP
KBanparubie ypaBuenusi (19 )
50. AHanu3 KOHTpoJIbHOU paboThl. Hemonnble KBajpaTHbIe ypaBHeHUs. | DpoHTaIbHBIN




ol.

Henonnblie kBajipaTHbIE ypaBHEHUSI.

YceTHBIT onpoc

52. Penrenne kBagpaTHBIX YpaBHEHUH BBIJICTICHUEM KBaIpaTa ABY4JICHA. DpOoHTANIbHBIN
HaGmonenue 3a ocBoeHUEM

53. dopmyiia KOpHEH KBaJIpaTHOrO ypaBHEHHUS. y4aIIUMUCS COIEpKaHus 00ydeHus

54, dopMyIa KOpHEH KBaPaTHOTO YPABHEHHS. VCTHBIN TECT

99. dopMyIia KOpHEH KBaPaTHOTO YPABHEHHS. CP

56. Pemrenne 3a1a4 ¢ NOMOIIBIO KBAIPATHBIX YPABHEHUM. DpoHTaIbHBIH
NuauBuayanbHO-

S57. Pemenue 3a1a4 ¢ NOMOIIBIO KBaAPAaTHBIX YPABHEHUH. g depeHpoBanHas pabora

58. Teopema Buera. DpOoHTaIBHbIH

59. Teopema Buera. DpoHTaILHEIH

60. Kourtpo.bHasi paGora Ne 5 mo teme: «KBagparusie ypasaenus». | KP

AHanmm3 KOHTPOJIBHOI paboThl. Pemenne 1poOHBIX palmoHaIbHBIX

61. YpaBHEHHIA. DpoHTAIBHBIH
Habmtonenue 3a ocBoeHueM

62. Pemenue 1poOHBIX pallMOHAIBHBIX YPAaBHEHHH. yUYalIUMHUCSI COAEpKaHMs 00yUESHUsI
NupuBunyansHO-

63. Pemenne npoOHBIX palmOHAIBHBIX YPaBHEHUMN. nuddepennmpoBanHas pabora

64. Pemenne 1poOHBIX pallMOHATIbHBIX YPABHEHHH. CP

65. Pemrenne 3a1a4 ¢ TOMOIIBIO pallMOHAIBHBIX YPaBHEHUM. DpOoHTANILHBIH

66. Pelrenre 3a1a4 ¢ NOMOIIBIO PaLlMOHATIBHBIX YPaBHEHUM. DpoHTaIBHEIH
NuauBunyansHO-

67. Pemenue 3a1a4 ¢ MOMOLIBIO PallMOHAJIBHBIX YPABHEHHUH. muddepeHpoBanHas pabora

KonTtpouabHas paéora Ne 6 no teme: «Pemenne 1podHbIX
68. PALMOHAJBLHBIX YPABHEHHID». KP
Hepagsenctna (20 u)

69. AHanu3 KOHTPOJIBHOM paboThl. UHCIOBEIE HEPABEHCTRA. DpOoHTANIbHBIN
WNunuBuayansHO-

70. UYuncnoBble HEPABEHCTBA. muddepeHpoBanHas pabora

71. CBOIICTBA YKMCIIOBBIX HEPABEHCTB. DpoHTANBHBII




NuauBunyansHO-

72. CBoICTBa YHCIIOBBIX HEPABEHCTB. muddepeHpoBanHas pabora
73. Ciio>XxeHMe 1 YMHOKEHHE YUCIIOBBIX HEPABEHCTB. DpoHTaILHEIH
74. CrnosxeHue ¥ YMHOXKEHHUE YHCIOBBIX HEPABEHCTB. Cp
KonTtpouabHnas pabora Ne7 no teme «CBoiicTBa YHCJIOBBIX
75. HepaBeHCTB» KonrponbHas pabora
AHanu3 KOHTPOIbHOM paboThl. [lepeceuenre u oObeTMHEHNE ®poHTaATBHBIN
76. MHOKECTB.
77. [TorpeHocTh ¥ TOYHOCTD IPUOJIMIKEHHSL. DpoHTaIBHbIH
NupuBunyansHO-
78. [lorpemHocTh U TOUHOCTh NPUOJIUKEHHUS. g depeHpoBanHas pabora
79. [lepeceuenne U 00bEAMHEHNE MHOYKECTB PpOHTAIBHBIN
80. UrcnoBble TPOMEKYTKH OpOHTANIBHBIH
NuauBunyanpHO-
81. UrcnoBble TPOMEKYTKH muddeperrpoBanHas pabora
82. PellieHne HEPABEHCTB € OJIHOM MEPEMEHHOM. DpoHTaIBHEIH
NuauBunyanbHO-
83. Pemenne HepaBEHCTB ¢ OAHON IEPEMEHHOM. muddepeHpoBanHas pabora
84. Pelienye HepaBEHCTB C OJHOM IIEPEMEHHOM. Cp
85. PemeHne cucTeM HEPAaBEHCTB C OHOH MEPEMEHHOM. DpOoHTANILHBIH
86. Pemrenne cucreM HEpaBEHCTB C OJHOM MEPEMEHHOM. CP
87. Penienue cucteM HEPaBEHCTB € OJIHON NEPEMEHHOM. Koppekuus
88. KonTtpoJsbHasi pa6ora Ne 8 mo teme: «HepaBeHncTBa». KonTtposnbHas pabota
Crenens ¢ 11eJIbIM MoKa3areseM (5 u)
AHanu3 KOHTPOJIBHOU paboThl. OnpeeneHne CTeNeHH! ¢ IeIbIM
89. OTPHULIATEIIHLHBIM ITOKA3aTEIEM. DPOHTANBHBIIH
NuauBunyansHO-
90. OrnpezienieHne CTENEeHN C METbIM OTPHUIATEIHHBIM MTOKa3aTeIeM. nuddepennmpoBanHas pabora
91. CBoiicTBa CTENEHH C IEJIBIM TOKa3aTesIeM. OpOoHTANBHBIH
NuauBuayanbHO-
92. CBOIICTBa CTENEHHU C 1IEJIBIM MTOKA3aTEJIEM. muddepeHmpoBanHas pabora




93. CraHzapTHBIHA BUJI YKCIIA. Cp
DJ1eMeHThI CTATHCTHKH H TEOPHH BEPOSITHOCTH (3 1)
94. COop U rpynmupoBKa CTATUCTUYECKUX JAHHBIX. DpoHTANIbHBIH
95. HarmsigHoe npeacTaBieHne CTaTHCTHIECKON HH(POPMAIIHUH. DpOoHTANIbHBIH
KonTponbnas padota Ne 9 o reme: «CTeneHsb ¢ HeIbIM
96. MIOKa3aTeaemy. KonTponbHas pabora
IMoBTOpeHnue (6 u)

97. IToBTOpenue kypca anreOpsl 8 Kinacca. @pOHTAIBHBIN

98. WTorosas KOHTpoJbHas pabora Nel0. KoHnTponbHas paboTa
99. O6001IeH1E U3YYeHHOTO MaTepHaa. DpoHTaILHEIH

100. I'paduKM ypaBHEHUIT M HEPABEHCTB. DpoHTANIbHBIN

101. KoopauHaTHas MIIOCKOCTh DpoHTANIbHBIN

102. [TpeoOpa3oBanne OyKBEHHBIX BBIPAKECHUH DpoHTaIBHBIH




