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IHosicuuTennLHAA 3aIHCKA

PabGowas mporpamma ywyeOHoro mpeamera «MaTtemaruka: anredpa W Hayaja
MaTeMaTHYeCKOro aHaiu3a, reomerpus» s 11 kimacca (0a30BbIii YpOBEHb) COCTaBjieHa Ha
OCHOBAaHHUU CJICIYIOIINX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

- ®I'OC COO (mpuka3z Munuctepcta oopaszoBanus u Hayku PD ot 17 mas 2012 roga Ne 413
«O06 yTBepxkeHNH (peaepanbHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOrO CTaHAapTa 00IIEero
CpeIHero o0pa3oBaHUs»);

- @enepanbHOTO MEPEYHs yUSOHUKOB, PEKOMEHIOBAHHBIX MHUHHUCTEPCTBOM 00Pa30BAHMS U
Hayku Poccuiickoit denepannu K UCMOIB30BaHUIO B 00pa30BaTEIbHOM IIPOIECCE B
obmieo0pazoBarenbHBIX yupexaeHusx ot 31 mapra 2014 1. Ne 253, a Takke mpHKa3bl
MunucrtepcTBa oopazoBanus U Hayku Poccuiickort @eaepammu Ne 233 ot 08.05.2019r.; Ne248 ot
18.05.2020r.

- OcHoBHas oOpa3oBareibHas MporpaMMa OCHOBHOTO o01iero oopazoanust MbOY «Cpennss
obmeoOpaszoBarenpHast mkona Nel5 ropoga HoBoanraiicka Anraiickoro Kpas»

- [Tonoxenue o padoueit mporpamme MBOY «Cpennsist obueoOpa3oBatenbHas mkosna NolS
ropoja HoBoanraiicka AnTaiickoro kpas ;

- [IpumepHbIe porpamMmbl cpeHEro(ImoTHOr0)o0IIero 00pa3oBaHus: MaTeMaTHKa: anredpa u
Hayajia MaTeMaTudeckoro ananusa, reomerpus.. 10-11 kmaccel/E.A. Cenoa, C.B. [Tuenunmes,
T.M. Muesko u ap.; moa oour. pea. M.B. PeokakoBa.- M.: Benrana-I'pad, 2012.-136¢

- l'eomerpust. COopHUK puUMepHBIX pabouux mporpamm. 10-11 kimaccer: yue6HOe mocobue s
00111e00pa3oBaT. opranu3anuii: 6a3oBeiii 1 yriayosr.yposau / [coct. T.A Bypmucrposal.- 4-¢ us.-
M.: IlpocBemenue, 2020.-159 c.

- Marematuka: anrebpa 1 Hayaia MaTeMaTHUECKOro aHallu3a, reoMeTpus. Anredpa u Hauana
MaTemaruueckoro ananmsa. 10-11 kmaccel (0a30BbIi YpOBEHB) : METOAHYECKOE ITOcoOre st
yuutens. ABTop(sl): Mopakosud A.I'. Cemenos I[1.B. Muemosuna.M.,-2018-232 c.

Y4eOHblii mpenMer «MaTtemarrka: anreOpa ¥ Havaja MaTeMaTHYEeCKOTO aHalln3a, TeOMETPHS)
BXOJIUT B TMepeueHb YYEOHBIX MpPEeIMETOB, OO0sA3aTeNbHBIX JJS H3YUYEHUS B CpeAHEH
oOmieoOpa3zoBarenbHON 1mKojie. CoOTBETCTBYeT TpeboBaHUAM DenepalbHOrO ToCyJapCTBEHHOTO
CTaHJapTa WU MpeAHa3HaueH Jid U3y4YeHHs Kypca anreOpbl U Hayal MaTeMaTH4YeCKOro aHaiu3a U
reomerpuu B 10 - 11 kinacce Ha 6a30BOM ypOBHE.

Kypc «AnreOpsl u Havan aHanu3a» HaleleH Ha (OpMHUPOBAHHE MATEeMAaTUYECKOTO ammapara
JUTSL peIIeHUs] 3a/lad W3 MaTEeMAaTHUKH, CMEXHBIX IMPEIMETOB, OKPYXKAIOIMIEH peasbHOCTH. SI3bIK
anreOppl MOAYEPKUBACT 3HAUYCHHE MATEeMAaTUKH KaK $3bIKa I MOCTPOCHHUS MaTeMaTHYeCKUX
MOJIEJIEN, TPOLECCOB U SIBJICHUM pEAIbHOTO MHPA.

OpHOolf W3 OCHOBHBIX 3aJa4 H3y4YeHHs anreOpbl SBISETCS pa3BUTHE aNTOPUTMHUYECKOTO
MBIIICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, I OCBOGHUS Kypca HWH()OPMATHUKH, OBJIAJICHHE
HaBbIKAaMU JENYKTUBHBIX paccyxaeHuid. [IpeoOpasoBaHue cUMBOIMYECKHX (OPM BHOCHUT CBOM
crenu(puUecKrii BKJIaJ B pa3BUTHE BOOOPAKEHUSI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Jpyroii BaxxHOI 3a7auell U3ydeHHs anreOphl SABISETCS MOMydyeHUue 00yqaromUMUC KOHKPETHBIX
3HaHUN O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENU JJIS OMUCAHUS M HCCIICIOBAHUS
pa3HOOOpa3HBIX  MPOLECCOB  (PaBHOMEPHBIX, PaBHOYCKOPECHHBIX, AKCIIOHEHIINATBHBIX,
MEPUOINYECKUX U Ap.), I (OPMHUPOBAHUS Y YUAIIMXCS MPEACTaBICHUN O POJIU MaTEMaTHUKH B
pPa3BUTUM IUBWIM3AIUHN U KYIbTYpbl. MaTeMaTHYECKHl MaTepHan CIY>KUT CPEICTBOM Pa3BUTHS
JUYHOCTH OOYYAIOIINXCSI, TIOBBIIIEHUS MX OOIIEKYJIBTYPHOTO YPOBHSI, pa3BUTHE MATEMaTHYECKUX
CIOCOOHOCTEH O0O0Y4YaloUIMXCs W COXPAaHEHHE TPAJUIIMOHHO BBICOKOTO YPOBHS POCCHHCKOTO
MaTeMaTHueckoro obOpaszoBanusa. OOyuwaroniyecs, UMEIOIIHE SPKO BBIPAKEHHYIO CKJIOHHOCTH K
3aHATUSM HAyKOM, U B YaCTHOCTU K MaTeMaTHKE, MOTYT MOJYYUTh BO3MOKHOCTH Pa3BUTHUSI CBOMX
criocobHocteil. [lyig 3Tol Karteropuu oOydaromuxcs OyAyT MPEeUIOKHBI TEMbI CAMOCTOSITEIBbHBIX
UCCIIeIOBATENLCKUX PadoT.

l'eomerpuss — OaWH W3 BaXHEWIIUX KOMIIOHEHTOB MAaTEMaTHUYECKOro OOpa3oBaHWS,
HeoOxouMast JIjisl MPUOOPETeHUs KOHKPETHBIX 3HAHUHM O MPOCTPAHCTBE U MPAKTUYECKU 3HAUMMBIX
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YMEHUH, (QOPMHUPOBAHUS S3bIKa OMUCAHUA OOBEKTOB OKPYKAIOUIETO MHUpA, I Pa3BUTHUSA
IIPOCTPAHCTBEHHOT'O BOOOPAKEHUSI M MHTYMIIMU, MAaTEMAaTHUYECKON KyJIbTYpbI, AJISl 3CTETUYECKOTO
BOCIIUTAHMS ydanmxcs. M3yueHne reoMeTpruy BHOCUT BKJIAJ B Pa3BUTHE JOTMYECKOTO MBIIIIJICHHUS,
B (hOpMHUPOBAHUE TIOHATHS JOKAa3aTEIbCTBA.

Takum 00pazoMm, B XOA€ OCBOCHHUS COJCpXKaHHMS Kypca ydalluecs MOIy4aloT BO3MOKHOCTh
pa3BUTh MPOCTPAHCTBEHHBIEC IPEJCTABICHUS W M300pa3UTENIbHbIE YMEHMs, OCBOMTb OCHOBHbIE
(aKThl 1 METOJBI CTEPEOMETPUH, U3YUYUTHh CBOMCTB MPOCTPAHCTBEHHBIX TEJ, HAYYUTHCS MPHUMEHSTh
IIOJTyYEHHBIE 3HAHUS JUISl PELICHUS] TPAKTUYECKHX 3a/1a4.

Pesynpratel 0a30BOro ypOBHS OpPUEHTHPOBAaHBI Ha OOIIyI0 (YHKIIMOHAJIBHYIO TI'PaMOTHOCTH,
[OJydYeHHE KOMIIETEHTHOCTEH MJii IOBCEJHEBHOW JKM3HM W OOLIEro pas3BUTHUA. OTa IpylIa
pe3yJIbTaTOB MPEATNOIAraeT:
— IIOHMMaHME MpeIMeTa, KJIIOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABIIAIOLIMX JIEMEHTOB U3y4aeMOn
NPEeIMETHOM 00JIacTH, YTO OOECHeurBaeTCs HE 3a CUCeT 3ay4YMBAHUSA ONPEACICHUNA M NpaBHI, a
IIOCPEJICTBOM MOJICIMPOBAHUS U IIOCTAHOBKU ITPOOJIEMHBIX BOIIPOCOB KYJIbTYPBI, XapaKTEPHBIX IJIs
JTAHHOM MpeIMeTHON 00JacTH;
— YMEHHE pellaTh OCHOBHbIE NPAKTUYECKUE 3a/1a4M, XapaKTepHbIe JUIsl UCIOIb30BAHUSA METOJIOB U
WHCTPYMEHTApHs TaHHOHM MPEeIMETHON 00JIacTH;
— OCO3HAHME PAMOK M3y4aeMOM IPeIMETHOM 00JacTH, OTPaHUYEHHOCTH METO/I0B M HHCTPYMEHTOB,
TUIIUYHBIX CBSI3€H ¢ HEKOTOPBIMU JIPYTHMHU OOJIACTSIMH 3HAHUSI.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILIaHe.

Cornacno ®enepanbHOMy 0a3MCHOMY y4eOHOMY IIaHy JUIsi 00pa3oBaTENbHBIX YUPEKIACHUH
Poccuiickoit ®eneparyu u ydyeOHoMmy ruiany MBOVY COIL Nel5 Ha u3ydeHune MaTeMaTUKU Ha
0a30BOM ypoBHE (anreOpa u Hayasla MareMaTudeckoro aHaimsa) B 11 kimacce orBomutcst 102 gaca
B rox ( 34 y4eOHBIX HeienM) U3 pacyera 3 yaca B HEAEN0 U3 (elepabHOr0 KOMIIOHEHTa U
Matematuku (reomerpun) B 11  kmacce orBoautcs 51 wac B rox (34 yuyeOHbIX HEAEnu) U3
pacueral,5 yaca B Heaemto. Beero 153 yaca B roa.

ABTOpCKasi mporpamma 1o ajaredpe U HadajaM MaTeMaTHYecKOro aHaius3a paccuuTana Ha 102
yaca 1o anareOpe M HayajgaM aHaiu3a, 1o reomerpuu - Ha 51 wyac, Bcero -153 wyaca. PaGouas
IporpaMMa coctapiieHa Toxxe Ha 153 yaca. [IpenycmoTrpeno nposenenue 10 KOHTpOIbHBIX paboT U
4 3a4eTOB MO TE€OMETPHUHU.

N3ydyenne wmatematuku Ha 0a30BOM YpOBHE CpeaHEero (MojHOro) obmiero oOpa3oBaHUs
HaMpaBJICHO Ha JIOCTHKEHHE CIICAYIOIINX Heseii:
® dopmuposanue npedcmasnenuti 0 MaTEMaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKHU, CPEIICTBE

MO/JICIIMPOBAHUS SIBIICHUH U TIPOILIECCOB, 00 HESIX U METO/IaX MAaTEeMaTHKH;
®  pa3eUMuUEeNOTUYECKOro MBbIIIJICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMS, aITOPUTMUYECKON

KYJIbTYpbl, KPDUTUYHOCTH MBIIUICHUS HAa YpOBHE, HEOOXOAMMOM JUIi OOyYeHHUS B BBICIICH

IIKOJIE€ [0 COOTBETCTBYIOIIEH CIEUAIIbHOCTH, B OyAyIiel npogeccnoHaabHOM e TebHOCTH;
® ogradeHueMaTeMaTUYECKUMU 3HAHUSMH U YMEHUSMH, HEOOXOIUMBIMH B IIOBCEIHEBHOU

KHU3HH, JJIS1 U3yYeHHS MIKOJBHBIX €CTECTBEHHOHAYYHBIX AMCHIUIUIMH Ha 0a30BOM YpOBHE, IS

nojydyeHuss oOpa3oBaHus B 00JacTsAX, He TpeOyroUmMx yrIyOJeHHON MaTreMaTHuyecKon

MOJITOTOBKH;
® GOCNUMAHUECPEICTBAMU MAaTEMAaTUKH KYJIbTYpbl JIMYHOCTH: OTHOIIEHUS K MaTeMaTHUKE Kak

YacTH OOIIeUeIOBEYeCKOM KyNbTyphl: 3HAKOMCTBO C MCTOpHEM pa3BUTHUS MAaTE€MaTHUKH,

HBOJTIOIMEH MAaTeMaTHIECKUX HJICH, TOHUMaHHs 3HAYUMOCTH MaTEMATHKH [T OOIIIECTBEHHOTO

mporpecca.

Ha ocnoBanuum tpeboBanuii @OI'OC COOO. B conepkaHuum paboueil mporpammbl
MperoaraeTcs peaan30BaTh aKTyaJbHbIE B HACTOSIIEE BPeMs KOMIETEHTHOCTHBIN, JIMYHOCTHO-
OpPHEHTHUPOBAHHBIH, JIESITETPHOCTHBIN MOIXObI, KOTOPBIE ONMPEICISIOT 321241 00y YeHH s

e MpHOOpeTeHHEe MaTeMaTUYECKIX 3HAHUM U YMEHMIA;

e OBJIaJeHHE 000OIIEHHBIMU CIIOCOOAMHU MBICIIUTEIBHOM, TBOPUECKOM NesITeTbHOCTEH;



OCBOCHHME KOMIIETEHIMI: y4eOHO-TIO3HABATEIbHOW, KOMMYHHKAaTHBHOH, peQIeKCUBHOM,
JUYHOCTHOTO  CaMOpa3BUTHs, LEHHOCTHO-OPUEHTALIMOHHOW, CMBICIONOMCKOBOW U
podeccHOHaIBHO-TPYI0BOTO BEIOOPA.

B xoxe u3ydeHuss MaremMaTuku B CTapIled ILIKOJIE Yydalluecs MpOJOJDKAIOT OBJIAJECHUE
pa3HOO0Opa3HBIMU CIIOCOOAMU IEATEIBHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

IPOBE/IEHUS  JOKa3aTeNbHbIX PACCYKICHUH, JIOTMYECKOrOo OOOCHOBAaHMS  BBIBOJOB,
UCIIOJIb30BAaHUS DPA3JIMYHBIX SI3BIKOB MAaTE€MaTHUKM I WUIIOCTPALMK, WHTEPIpPETaLuH,
apryMeHTalluy U JOKa3aTeIbCTBa;

peIIeHus LIMPOKOTo Kiacca 3a7ad U3 pa3iIudHbIX pa3elloB Kypca, IOUCKOBOM U TBOPYECKON
JESATEIIbHOCTH TP PELICHNUH 3aa4 ITOBBIIIEHHON CI0KHOCTH M HETUIIOBBIX 3a7a4;
IUIAHUPOBAHUS M OCYILECTBIICHUS aITOPUTMUYECKOM JEATEIBHOCTU: BBIIOJHEHUS U
CaMOCTOATEJIBHOIO COCTaBJICHUs QJITOPUTMHUYECKUX MPEAIUCAHUNA M MHCTPYKLMM Ha
MaTeMaTHYeCKOM MaTepualie; MCIIOJb30BaHUsS U CaMOCTOSATEIBHOIO COCTaBJIEHUs (OopMyl
Ha OCHOBE OOOOIIECHHS YACTHBIX CIy4aeB M pPe3yJIbTATOB HKCHEPUMEHTA; BBITOIHEHHUS
pacyeToB MPAKTUYECKOI0 XapaKTepa;

IIOCTPOEHUsT WM HCCIECIOBAHHUS MAaTEMaTUYECKUX MOJENEN Ul ONMCAHUS M PELICHUs
MPUKJIAIHBIX 3a7a4, 3a]ad W3 CMEXKHBIX AUCHUIUIMH W PEajJbHOM XWU3HM; INPOBEPKU H
OLIEHKHU pe3yJbTaTOB CBOEH pPaOOThI, COOTHECEHUS UX C MOCTaBJIECHHOW 3a/aueld, ¢ JMUYHBIM
YKU3HEHHBIM OIIBITOM;

CaMOCTOSITENIbHOW paboThl ¢ HCTOYHMKaMHU HHOpMalMU, aHaiau3a, O000OLIeHHus u
cucTeMaTU3alluy MOTy4€HHOW HHPOPMALIUU, UHTETPUPOBAHUS €€ B JIMYHBIN OIBIT.

.]II/I‘IHOCTHLIC, METANIPEAMETHBIC M IIPEAMETHLIC PE3YJIbTAaThl 0OCBOCHUA KypcCa

MaTEeMaTHKH

JluunocmHusie pes3yibmamel IpEAIoJIararoT C(bOpMI/IpOBaHHOCTBI

- CIOCOOHOCTH K CAMOIIO3HAHUI0, CAMOPA3BUTHIO U CAMOOIIPEIEICHUIO;

- JMYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTaHOBOK, CUCTEMBI 3HAUMMBIX
COLIMAJIbHBIX U MEKIIMYHOCTHBIX OTHOLIEHUH, TMYHOCTHBIX, PETYISTUBHBIX,
MI03HABATEJIbHBIX, KOMMYHUKAaTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHIM, CHOCOOHOCTH
UX UCHOJb30BaHUsS B yueOHOM, MO3HABATEIbHON M COLIMATIbHOM MPaKTHKE;

- YMEHMH CaMOCTOSTENBHOIO IUTAHUPOBAHMSI U OCYIIIECTBIIEHUS YUEOHOM 1eATEeIbHOCTU U
OpraHu3alyy yueOHOro COTpyAHUYECTBA C MearoraMyu U CBEpCTHUKaMHM, TOCTPOCHHUS
WH/IMBUYyaJIbHOTO 00pa30BaTEIbHOTO MapIIpyTa;

- YMEHHH pelieHus 3a/1a4 00IIeKyIbTYPHOT O, JMYHOCTHOTO U MI03HABATEIBHOIO Pa3BUTHUS
oOyyaromuxcs;

-OTBETCTBEHHOI'O OTHOIIEHMSI K YYEHMIO, TOTOBHOCTb U CIOCOOHOCTh OOydYarommxcs K
camMopeajiu3allud U caMOOOpa30BaHMIO Ha OCHOBE pa3BUTOM MOTHUBALIMM Yy4eOHOM
JEATEIBHOCTH U JIMYHOCTHOTO CMBICJIAa W3Y4YEHMs] MaTeMaTHKH, 3aUHTEPECOBAHHOCTh B
MPUOOPETEHUH M PpaCHIMPEHUH MaTeMaTU4YecKuX 3HaHWM U CIoco0OB  JIEHCTBUM,
OCO3HAaHHOCTb OCTPOCHUS MHANBUYAIbHOM 00pa30BaTeIbHON TPAeKTOPHH;

-11eJIOCTHOTO MUPOBO33pEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIIECTBEHHOMN MPAaKTUKH.

- IOTMYECKOT'O MBIIIEHUS: KPUTHYHOCTH (YMEHHUE paclio3HaBaTh JOTMUECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS ), KPEATUBHOCTH (COOCTBEHHAs apryMEHTAllMsl, OIPOBEPKEHHUsS, TOCTAHOBKA
3a1a4, GOpMyYITMpPOBKA TPOOIIEM, HCCIIETOBATEIHCKUM MPOEKT U Ap.).

Memanpeomemnmvie pe3ynomamyl TPEANONAraloT cPOPMUPOBAHHOCTH:

- CIOCOOHOCTH CaMOCTOSITETLHO CTAaBUTh 1€MW YYEOHOW U HMCCIEIOBATEIhCKOMN
NEeSATEeTbHOCTH, IUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH M OIICHUBATh Yy4eOHBIC
JIEHCTBUS B COOTBETCTBUHM C IMOCTABJIECHHOM 3aJjaueil U YCIOBUSIMU €€ BBIIIOJIHEHHUS;



- YMCHHsI CaMOCTOSITENIPHO TUIAHUPOBATh AlbTEPHATUBHBIE IYTH JOCTHXKCHHS IEJeH,
OCO3HAaHHO BHIOWpaTh HambOojee d(PPeKTUBHBIE CMOCOOBI pEUICHUS Y4YEOHBIX W
MO3HABATENIBHBIX 33]1aY;

- YMEHHUS HaxoJIuTh HEOOXOMuMYyH HHGPOPMAIUI0O B pa3IUYHBIX HCTOYHHKAX (B
CIpaBOYHHKAX, TUTepatype, HTepHere), mpeAcTaBiaTh HHPOPMAIIUIO B pa3IudyHoi Gopme
(cmoBecHOM, TaONMMUYHOW, TpadUUYEeCcKOW, CHMBOJIUYECKOW), 00pabaThiBaTh, XPaHUTh H
nepenaBaTh WH(OOPMALIMIO B COOTBETCTBUM C MO3HABATEIILHBIMU WJIM KOMMYHHKATUBHBIMU
3aJjauamu;

-BJIaJICHUS] TPUEMaMU YMCTBEHHBIX JCHCTBMIA: OIpeneieHus] MOHATUH, 000O0IIeHMUs,
YCTAaHOBJICHUS] aQHAJIOTUN, KiIacCU(PUKALMM Ha OCHOBE CaMOCTOATEIHLHOTO BbIOOpa
OCHOBaHUH U KPUTEPHEB, YCTAHOBIICHUS POJIOBUIOBBIX M IPUYUHHO-CIICICTBEHHBIX CBSI3EH,
MIOCTPOCHUS YMO3AKIIOUEHUH UHAYKTUBHOTO, IeJyKTUBHOIO XapaKTepa WIH M0 aHaJIOTUH;
-YyMEHUSI OPTaHMW30BBIBATH COBMECTHYIO VYUEOHYIO JCSATCNbHOCTh C YYHTEIEM H
CBEPCTHUKAMH: OMPENEIATh IENH, pacupenesTh QYHKIUN, B3aUMOJICHCTBOBATh B TPYIIIIE,
BBIIBUTATh TUIIOTE3bl, HAXOAUTH PelIeHUE MpoOIeMbl, pa3pemars KOH(GIUKTh HA OCHOBE
COTJIACOBAHUS TIO3UIIMH U y4eTa HHTEPECOB, apT'yMEHTHPOBATh U OTCTauBaTh CBOC MHEHHUE.

IIpeomemnvle pe3ynomamsl peANoNaraloT copMHUPOBAHHOCTD:

1) mpencraBieHuUit 0 HEOOXOIMMOCTH JI0KA3aTeNILCTB IPU 0OOCHOBAHUY MAaTEMATHUYECKUX
YTBEPKACHUM U POJIM AaKCUOMAaTUKHU B ITPOBEJICHUU JIETYKTUBHBIX PaCCyKICHUII;

2) MOHATHIHOTrO arnmapara o OCHOBHBIM pa3/ieliaM Kypca MaTeMaTUKH; 3HAHUI OCHOBHBIX
TeopeM, GopMyJI U YMEHUS UX IPUMEHSTh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOJUTh
HECTaH/IapTHbIE CIIOCOOBI pEIIeHUs 3a/1a4;

3) yMeHuit MOAEIUPOBATh PEAIbHBIC CUTYAIIUH, HCCIICI0BATh IOCTPOCHHBIC MOJICIH,
UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT;

4) mpencraBiieHHil 00 OCHOBHBIX HOHITHIX MAaTEMAaTHYECKOrO aHAM3a U UX CBOMCTBAX,
BJIaJICHHE YMEHUEM XapaKTepU30BaTh MOBeIeHNE (DYHKIIMMA, UCII0JIb30BaHHE OTYYEHHBIX
3HAHUM I ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

5) BrazieHre YMEHUSIMU COCTABJICHHS BEPOSTHOCTHBIX MO/IEJICH MO YCIIOBHUIO 3aa49H U
BBIUMCIICHUS BEPOATHOCTH HACTYIUIEHUS COOBITHI, B TOM YHCIIE C TPUMEHEHUEM (HopMyIT
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; UCCIEA0BAaHUS CITy4aiHbIX
BEJIMYHH 110 UX PaCIPEIEICHUIO

6) copMUPOBAHHOCTH HABBIKOB YYaCTHs B pa3IMYHbIX (popMax opraHu3aliu yueOHO-
HCCIIEIOBATENbCKON U MPOEKTHON AESITENbHOCTH (TBOPUYECKHE KOHKYPChI, HAyYHbIE
o0111ecTBa, HayYHO-TIPaKTHYECKHe KOH(EPEeHLINH, OTMMIINA/Ibl, HALIMOHAJIbHbIE
oOpa3oBaTeNbHbIE IPOTrPAMMBI U Ipyrue popmbl)

7) K 0CO3HaHHOMY BbIOOPY JanibHeero oopazoBanus U npodheccuoHaIbHOM
JESATEIBHOCTH.

Pabouvas nmporpamma opHeHTHPOBaHA Ha CAMOCTOSITEIIFHYIO YUEOHYIO JeSITeIbHOCTh YYaIHXC,
Ha TMolTanHoe (OPMHUPOBAHME HABBIKOB, COBPEMEHHBIM ypOK [OJDKEH He JaBaThb 3HAHUs
oOyJarolumMcs, a y9uTb J0ObIBaTh UX.

IIpu sTOM mpennosnaraercs MOCTPOEHHE Kypca B (GopMe MOCIe0BaTEIbHOCTH TEMATHYECKUX
OJI0KOB ¢ YepeOBaHNEM MaTepHaia 1o aaredpe 1 HadajgaM aHalIn3a ¥ TeOMETPHH.

JlJ11 U”TOroBOro MOBTOPEHUS U YCIEIIHOM MOATOTOBKH K MTPOMEXKYTOYHOM aTTeCcTaIlH 10
MaTeMaTHKe, OPTaHU3YETCS TOBTOPEHUE BCEX TE€M, M3YUYCHHBIX Ha CTapIIEH CTyIEeHH.

Ba30BbIMHM TeXHOJOTMAMHU, Ha KOTOPBIX MOCTPOEHA pean3alys Kypca, sIBISIOTCS:

TeXHOJIOTHS (P PEepEeHITUPOBAHHOTO O0YUCHHUS;

MOJYJIbHASI TEXHOJIOTHS;

TEXHOJIOTHS ()OPMHUPOBAHUS KITFOYEBBIX KOMITCTCHIIHIH;

METO/1 POEKTOB

Jlnst obecriedeHus TOCTHKEHUS 00s3aTeTTBbHBIX Pe3yJIbTaTOB 00yUeHHUs OOJIbIIIOE 3HAUCHHE

HMECT OpraHu3anus KOHTPOJIsA 3HAHUH U YMeHI/Iﬁ yUyamuxcs.



IIpoBepka nmpakTUYECKUX 3HAHUN U YMEHUU IIPOBOAUTCS C IIOMOIIBIO 3a4€TOB,
CaMOCTOSITENIbHBIX (TPAAUIIMOHHBIX U C UCIOJIb30BAaHUEM TECTOBBIX 3aJJaHUI) U KOHTPOJIbHBIX
paboT, KOTOpbIE 3aJaI0TCS HA IBYX YPOBHSX.

Cucrema TekyIei 1 NpOMEKyTOYHON aTTecTallii OPraHU30BaHa CIEIYIOIIUM 00pa3oM:
KaXk/1asi IPOBEpOYHasi U KOHTPOJIbHAs paboTa BBICTPOEHA IO OJTHOM U TOH K€ CXeMe: 3aJaHHs
0a30BOr0 ypOBHS COOTBETCTBYIOT YPOBHIO TpeOOBaHHI 00s13aTEIbHOI MaTeMaTHYeCKON
MOJITOTOBKH KaXK/I0TO IIKOJbHUKA, 33JaHHs MOBBIIIEHHOTO YPOBHS BO3MOXXHOCTEH XOPOIIIO
yCHEeBaIOIINX YYEHUKOB.

[Tockonbky BeITycKHUKaM |1 Ki1acca mpencTouT UTOTOBAst aTTeCTalMs 110 MaTeMaTUKE B
dhopme enrHOTO rocyaapcTBeHHOTO AKk3ameHa (EI'D), nenecoobpa3Ho B mepuo; 00ydeHus
CO3J1aBaTh YCIOBHS KOHTPOJIS, MPHOIMKEHHBIE K ycinoBusM EI'D.

B Teuenue roma BO3MOXKHBI KOPPEKTUBBI paboyeil mporpammbl, CBS3aHHBIE C OOBbEKTHBHBIMU
NPUYHHAMHU.



Ilnanupyembie 00pa3oBaTesibHbIE Pe3yJIbTATHI

JIn4yHOCTHBIE Pe3yJIbTATHI:

YV obyuarowezocs 6yoym cghopmuposatvt.

WHTEpEC K MO3HAHUIO MATEeMaTUYECKUX (DAKTOB, KOJMYECTBEHHBIX OTHOIICHHM, MaTEMaTHUYECKHUX
3aBHCHMOCTEH B OKPYKAIOIIEM MUPE;

OpPHCHTAIHS Ha OLIEHKY PE3y/IbTaTOB MMO3HABATEIBHOM JIEATCILHOCTH,;

o0IIKe TPEICTABICHUS O PAMOHAIBHON OpPraHU3alluy MBICIUTEIILHON JICATEIIbHOCTH;

CaMOOIICHKa Ha OCHOBE 33/IaHHBIX KPUTEPUEB YCIICITHOCTH Y4eOHOM NeITeIbHOCTH;

MepBOHAYAIIbHAS OPUEHTAIIHS B TIOBEICHUHU HA MPUHATHIC MOPAIbHBIE HOPMBI;

MMOHMMAHUS YyBCTB OJHOKIIACCHUKOB, YUUTEICH;

MIPEJICTABJICHHS O 3HAYCHUH MAaTEMATHKU JUISl TIO3HAHHS OKPYXKAIOIIETO MHPA.

MertanpeaMeTHble pe3yJbTaThl:

PeryasituBHble Buinycknux nayuumcs:

OIIpeNeNATh Lellb AEATEIbHOCTH Ha YPOKE C TIOMOIBIO YUUTENS U CAMOCTOSTENILHO;
COBMECTHO C yuuTelleM 00OHapYyXHUBaTh U (GOPMYIMPOBATH YUeOHYIO IPobOIeMy;
IUITAHUPOBATh yUeOHYIO AEATEILHOCTD Ha YPOKE;

BBICKA3bIBaTh CBOIO BEPCHUIO, MBITATHCS IPEAJIAraTh crocod €€ NpoBepKu (Ha OCHOBE IIPO-
JTYKTUBHBIX 33/1aHUN B yUeOHUKE);

paboTas 1o IpeAJIOKEHHOMY IUIaHy, UCII0JIb30BaTh HEOOXOUMbIE CpeCcTBa (y4eOHUK,
KOMIIBIOTEP U HHCTPYMEHTBHI);

OIPEAEIIATh YCIEUTHOCTh BBIMOIHEHHS CBOETO 3aJJaHUsl B IUAJIOTE C YUUTEIIEM.

BBIBOJIUTH CJIEJICTBHUS U3 UMEIOIIMXCS B YCIOBHUHU 3a/1a4Ml TaHHBIX; YCTaHABINBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U.

IUIAHUPOBATh (B COTPYIHUYECTBE C YUUTEIIEM U OJJTHOKIACCHUKAMH UM CAMOCTOSATEIBHO)
HeoOXO0IMMBIE JEMCTBUSI, ONepalliy, 1eHCTBOBATh 110 TUIaHY; CAMOCTOSATENBHO IIAHUPOBATh
HE00XO0AUMBIE IEUCTBUS, ONIEPaLH.

CpenctoM GOpMHUPOBAHUS PETYIATUBHBIX JCHCTBUN CIYXKAT TEXHOJIOTHS MPOOJIEMHOTO

JMajora Ha 3Tale U3y4eHHUs: HOBOr0 MaTepualla M TEXHOJIOTHS OLIEHUBAHUS 00pa30BaTeIbHbBIX
JOCTUXKEHUH (y4eOHBIX YCIIEXOB).
Ilo3naBaTenbHbBIE Buinycknux nayuumes

OpPUEHTUPOBATHCS B CBOEH CUCTEME 3HAHHI: MOHUMATh, YTO HYKHA JAOMOJIHUTENbHAS UH-
(dbopmarus (3HaHUS) ISl pelleHns yueOHO! 3a/1auM B O/IMH LI1ar;

JienaTh MpeBapUTeNIbHbI 0TOOp HCTOUHMKOB HH(GOPMALIUU AJIS pelIeHus yueOHOH 3a1au;
J0OBIBaTh HOBBIE 3HAHUS: HAXOJUTh HEOOX0IMMYIO HH(OPMaIIHIO, KaK B yUeOHUKE, TaK U B
MIPEIOKEHHBIX YUUTEIIEM CIIOBapsX, CIIPAaBOYHUKAX U MHTEPHET-pEcypcax;

00BbIBaTh HOBbIE 3HAHMS: U3BJIEKAaTh HHPOPMAIIUIO, TPEACTABIEHHYIO B pa3HbIX (popmax
(Tekcr, Tabnuna, cxema, WJUTIOCTpaLus U Jp.);

BBIBOJIUTH CJIEJICTBUS U3 UMEIOIINXCS B YCJIOBUH 33/1a4M IaHHBIX; YCTaHABIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBS3H;

nepepadarbIBaTh MOMYyYSHHYIO HH(OpMaIuio: Ha0I01aTh U JIeNlaTh CaMOCTOSTEbHbIE
BBIBOJIBI.

BBIOMpATh Hanbosee 3PEeKTUBHBIE CIIOCOOBI PEIICHHS 33]]a4H B 3aBUCUMOCTH OT
KOHKPETHBIXYCJIOBHIA; MPOBOJUTH aHAJIN3 CIIOCOOOB PEILlIeHUs 3aayu; BOCCTAHABINBATh
MPEIMETHYIO CUTYAINIO, OIIMCAHHYIO B 3aj1aue, MyTéM nepeqopMyIupoBaHus, H300paxaTh



Ha CXEMe TOJBKO CYIIECTBEHHYIO HH(POPMAIIUIO; aHATH3UPOBATh OOBEKT, BIICIISS
CYILIECTBEHHBIE U HECYILIECTBEHHBIE PU3HAKH.
CpenctBoM (hOpMUPOBAHUS MTO3HABATEIBHBIX JEHCTBUI CITY>KUT Y4eOHBIN MaTepuan u

3aJaHus y‘IC6HI/IKa, O6eCHeLII/IBaI-OH_[I/IC ICPBYIO JJUHUIO PA3BUTHUA - YMCHUC 00BACHATH MUDp.

KoMMyHuKaTHBHBIE Buinycknux nayyumcs:
JIOHOCHUTH CBOIO MO3ULIUIO JIO JPYTUX: OPOPMIISITH CBOIO MBICIIb B YCTHOM M MUCHMEHHOM
peuu (Ha ypoBHE NMPENJIOKESHUS WK HEOOIBIIOTO TEKCTA);
CIIyIIaTh U TOHUMATh PeUb APYTUX;
00MEHHUBAThCS MHEHUSIMH, IOHUMATh IMO3ULIMIO TAPTHEPA, B TOM YUCIIE U OTIUYHYIO OT
CBOECIA; 3a/1aBaTh BOIPOCHI, CIYIIATh U OTBEYaTh HA BOIIPOCHI APYTUX, POPMYIHUPOBATH
COOCTBEHHBIE MBICIIH, BBICKA3bIBaTh 1 00OCHOBBIBATH CBOIO TOUKY 3PECHUS
COBMECTHO JIOTOBApUBATHCS O MIPaBHIIaX OOIIECHHUS U MIOBEICHUS B IIKOJIE U CIEI0BATh UM,
YUUTBCS BBINOJIHATH Pa3IunyHbIE POJIU B Ipymie (Jiuaepa, UCIOTHUTENS, KPUTHKA);
yCTaHaBIMBaTh paboure OTHOIIECHUS; 3 (HEKTUBHO COTPYTHUYATH U CLIOCOOCTBOBAThH
MIPOYKTUBHON KOOTEepaIuy;
apryMeHTHPOBATh CBOIO TOUKY 3PEHMSI, CIOPUTH U OTCTaUBaTh CBOIO MTO3ULUIO
HEBPaXKIeOHBIM JIJIsl OTIMOHEHTOB 00pa30M; pa3BUBATh YMEHUS HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB U CTPOUTH NPOYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMM U B3POCIIBIMH.

CpenctBoM GOpMHPOBAHUS KOMMYHUKATUBHBIX JAEHCTBUH CIIy>KaT TEXHOJIOTUs IPOOIEMHOTO
auasnora (moOyXIaloIIHMiA U TIOABOSIIUI THAIIOT), TEXHOJIOTHS MPOIYKTUBHOTO YTCHUS
opraHu3zanys padboThl B MaJbIX IpyIax.

IIpeameTHbIE pe3ybTaThI:

Anceopa u Hauana mamemMamuyecKo20 aHaIu3a

CrenenHasi pyHKIHA. Buvinycknux nayuumcs:

CTPOUTH I'paUKHU CTENEHHBIX (PYHKLUH NP pa3IUYHbIX 3HAUCHUAX [TOKa3aTes;

IPUMEHSATh CBOMCTBA U rpauKU Pa3INYHBIX CIy4yaeB CTEIEHHON QyHKIUH ;

CpaBHUBATh YMCJIA, pELIaTh HEPABEHCTBA C IOMOIBIO I'PaQUKOB U (MJIM) CBOMCTB CTENIEHHOMN
byHKIIUN

MCCJIEI0BATh (PYHKIMIO MO cXeMe (OMUChIBATh CBOMCTBA (PYHKIIMU, HAXOUTh HAauOOJIbIIINE U
HauMEHBIINE 3HAYEHU);

bopmynupoBaTh omnpenesneHue (QyHKIUM oOpaTHOM [uIs JaHHON (QyHKIUH, Teopembl 00
oOpaTHOM (YHKIIMH; CTPOUTH I'paduK PyHKIIMU, OOpaTHOMN JaHHOM;

IPUMEHSTH CBOIMCTBA CTENIEHHBIX (DYHKIMH C HATYypaJIbHBIM U LIEJIBIM ITOKa3aTeNIIMU PU
pelleHNH ypaBHEHUH U HEPaBEHCTB;

pemaTh nNpocTeiie ypaBHEHUs U HEPAaBEHCTBA CTaHIaPTHBIMU METOJaMH; U300pakaTh
MHOYECTBO PELICHUI HEPABEHCTB C OJHOU ITEPEMEHHOM;

MOHUMATb ONpe/IeJIeHNEe PABHOCUIIBHBIX YPaBHEHUH; BBIIOIHATH IPe0Opa3oBaHue JTaHHOTO
ypaBHEHUS B ypaBHEHHUE-CIIEICTBUE, PACIIMPEHHsI 00JIaCTH OIpeesIeHHs, TPOBEPKH
KOpHEH;

pelaTh palroHaJIbHbIC YPaBHEHUS, TPUMEHSS (POPMYIIbI COKPAILIEHHOTO YMHOXKEHUS TIPH
UX YIPOIIECHUH;

pelaTh uppaloHaIbHbIe YPAaBHEHUS; COCTABJISATh MATEMaTHUYECKHE MOJIENN peaIbHbIX
CUTYAaLNI;

OTIpeNeNATh IPU KaKuX MpeoOpa3oBaHUAX UCXOAHOE YpaBHEHHE 3aMEHsIETCS Ha
PaBHOCHUJILHOE EMY YpaBHEHHE, ITPHU KaKUX MOJIy4aloTCs MOCTOPOHHNUE KOPHU, TPU KaKUX
IIPOUCXOJUT MOTEPSI KOPHEH

peliaTh uppaluoHaIbHbIe HEPABEHCTBA; COCTABISATH MaTEMATUYECKUE MOJIENH PealIbHbBIX
CUTYAaLNI;

yCTaHaBJIMBATh PABHOCUJIBHOCTD U CIIEACTBUE, YMETh BBIIOJIHATH HEOOXOMMBbIE
npeoOpa3oBaHus P PEIICHUH YPaBHEHHUH U HEPABEHCTB

JaBaTh OLIEHKY HH(pOpMaIUH, (pakTam, mpolecca, ONpeesiTh UX aKTyaJIbHOCTD.



BoinyckHuK nomyuum 603MOMCHOCMb HAYYUMbCA:

® IIPUBOJIUTH NPUMEPHI, PA3BEPHYTO 0OOCHOBHIBATH CYKACHUS, MOJOMUPATh apTyMEHTHI,
(hopMyIIMpPOBaTh BHIBOJIBI;

o IIPUMCHATH aJITOPUTM PCIICHU UPPALIMOHAJIBHBIX HEPABEHCTB, a4 TAKKE PCIIaTh C IOMOIIBIO Fpa(l)I/IKa;

e 1100BIBaTh MHPOPMALIMIO 10 33JAHHON TEME B UCTOYHUKAX PA3IMYHOTO THIIA
IMoka3arenbHass pyHKIMS. Buinycknuk nayuumcs:

e (hopMynupoBaTh ONpeAEICHUE MTOKAa3aTeIbHON (PYHKIINU, OCHOBHBIE CBOMCTBA
NOKa3aTenbHOl QyHKINY;

® OnpeAeNATh 3HAYCHUS MOKA3aTEeIbHON (PYHKIIUH 110 3HAYCHHIO €€ apryMeHTa Ipu
pa3nuyHbIX croco0ax 3aganus QyHKINH;

® CTpouTh rpad¥K MoKa3aTelbHON QYHKIINY;

® [IPOBOJMTH ONHCAHHE CBOMCTB (DYHKIINH;

®  HUCMOJIB30BaTh IpaMK MOKA3aTeIbHON (DYHKIMH JJIsl PELICHUS] YPAaBHEHUI 1 HEPaBEHCTB

rpadMuecKuM METOJIOM;

OIIPEICTISTh BU/I TIOKA3aTEIbHBIX YPaBHEHU,

penaTh NpoCTEeHIINe MOKa3aTe/IbHbIC YPAaBHEHUS H MX CHCTEMBI;

peuIaTh nokKa3areibHbIe YPaBHEHUS, IPUMEHSISI KOMOMHAIIMIO HECKOJIBKUX JITOPUTMOB;

IIOHUMATh ONpEJIeJICHHE U BUJI TOKA3aTebHBIX HEPABEHCTB;

INPUMEHSATH ITOPUTM PELICHUS, PeLIaTh OKa3aTelbHbIC HEPABEHCTBA 110 AITOPUTMY;

HNPUMEHATH CIIOCO0 MOJCTAHOBKY PEIICHHS CHCTEM ypaBHEHHIA;

pemaTh CUCTEMBI OKa3aTeNIbHBIX YPaBHEHUH U HEPABEHCTB.

®  BuinycKHUK ROIYYUM 8O3MONCHOCL HAYUUMBCA.!

pemaTh moKa3aTelibHbIe YpaBHEHUS (yHKIMOHAIBHO- IPaUIeCKUM METOIOM;

® pemaTh MOKa3aTelbHBIC YPABHEHUSI METOIOM MTOYJICHHOTO JICIICHUS;

® CaMOCTOSTENBHO MCKATh M OTOMPATH HEOOXOIUMYIO /ISl pEIICHUS YIeOHBIX 33129
WH(OPMAIINIO; TPEIBUICTH BO3MOKHBIE MTOCIIEICTBUS CBOUX JCHCTBUIA.
Jlorapupmuyeckass pyHKuus. Boeinycknux nayuumcsi:

® [IOHMMATH OIpEeNIeHHE Joraprudma Jrca;

® [IPUMEHATh OCHOBHOE JIOrapu(MUUECKOE TOXKAECTBO;

® YCTaHABJIMBATh CBSI3b MEKIY CTENEHBIO U JOrapu(pMOM; BBIYUCIATH JOrapudM yucia 1o
oIpeJiesIeHu0; (OPMYIUPOBATH U IPUMEHSATH CBOMCTBA JOraprU(pMOB;

® TPUMEHATH CBOKCTBA JIOTApU(PMOB IIpH TPeoOpa30BaHUM BHIPAKECHUHN, COICPIKAIINX
Jorapu@msr;

® [IOHMMAaTh 0O0O3HAYEHUE NECSITUYHOIO M HATYpaJbHOIO JIOrapu(MoB; BbIpakaTh TaHHBIN
norapudm uepes JeCATUYHbIN U HaTypaJIbHBIH;

® TPUMEHATH OIpeesIeHHE JOrapuPMIUIecKor (yHKIINHU, €€ CBOWCTBA B 3aBUCUMOCTH OT
OCHOBAHUS;

e onpeaensaTh 3HauYeHHE (QYHKIMHU 10 3HAYECHUIO apryMEHTa IPU Pa3IUYHBIX CIIOCO0ax
3ajaHus (QYHKIMK; CTPOUTH Ipaduk JorapumMuieckoi GpyHKImu

® pemaTh MPOCTEHINE JTOTapUPMHUECKUE YPAaBHEHHS, UX CUCTEMBI,

® PUMEHATH PA3IMYHBIE METO/bI I PELICHUS JOrapu(PpMUUECKIX YpaBHEHUH; peIIaTh
IpoCTeNIINe JorapupMUIecKre HepaBeHCTBA.

BoinycKHUK nomyuum 603MOMCHOCMb HAYYUMbCA:

e pemiath JiorapuMUUYECKUe YpaBHEHUS; IepeXo/i K PaBHOCUIILHOMY JIOTapU(PMUUECKOMY
YpaBHEHHIO, METOJI MOTEHIIUPOBAHHSI, METO/I BBEJICHUSI HOBOI IepeMEHHOH, OBIIaJICHHIE
HaBBIKAMU PELICHUs JIOTapU(PMUIECKHX HEPABEHCTB;

® pa3BepHYTO 0OOCHOBHIBATH CYKACHUS; JOOBIBATh HH(OPMAIIHIO IO 33JaHHOH TeMe B

HCTOYHHUKAX pa3jIM4dHOro TUIIa
JIeMeHTBI TEOPHH BEPOSITHOCTEH. Buinycknux nayuumces:
® AHAJIM3UPOBATH PCAJIbHBIC YU CJIOBEIC JaAHHBIC, I/IH(i)OpMaIII/IIO CTaTUCTUYECKOI'O



Xapaxkrepa;
® OCYIIECTBIISITH TPAKTUYECKUE PACUETHI IO (JOpMYIIaM; TOJIb30BATHCS OIIEHKON 1
MPUKHUJIKON MPU MPAKTUYECKUX pacuerax;

e 13BJIeKaTh HHGOPMAIIHIO, TIPEICTABIICHHYIO B Ta0IUIIaX, HA TUarpaMmax, rpadukax;

® [IPUBOJIUTH NTPUMEPHI HAa BCE BHUJIBI COOBITHI: HEBO3MOKHBIE, JJOCTOBEPHBIE, CITydaliHbIE,
COBMECTHBIE, HECOBMECTHBIE, PABHOBO3MOKHBIE M1 HEPABHOBO3MOXKHBIC;

® MO/JICJIUPOBATh peajbHbIC CUTYAIIMU Ha SI3bIKE TEOPUU BEPOSITHOCTEH, BHIYUCIISATH B
MPOCTEHIINX CITydasix BEPOSTHOCTU COOBITHI;

® BBIUKCIISITh BEPOSITHOCTh COOBITHIA;

® IpUMEHATH GOPMYITy YMHOKEHUS, hopmyny bepHymum nmpu pemeHnr BEpOITHOCTHBIX
3aja4.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbBCAL:

® OITUCHIBATH C MTOMOIIBIO (DYHKIIMHA pa3IMYHbIC peabHbIC 3aBUCUMOCTH MEXKIY
BEJTMYMHAMU U MHTEPIPETUPOBATH UX TPAPUKH;

© CBOOO/THO TOJIB30BAThCS YMEHHEM 0000111aTh U CHCTEMaTU3UPOBATh 3HAHUS 110 3a]ja4aM
MOBBIIICHHOMN CII0KHOCTH.

CraTucruka. Buinycknux nayuumecsi:

® MOJIEJIUPOBATh PeaJbHbIE CUTYallUH HA A3bIKE CTATUCTUKH,

® OIIEpUPOBATh MOHIATUSAMU CIIy4YailHble BEJINUMHBI, T€HEpaIbHasi COBOKYIHOCTb,
BBIOOpKa,

MaTEeMaTHYECKOEC OXKHUIaHNUE;

® HaXOJIUTh Mepy paz0dpoca, pazMax U MOAY.

Buvinycknuxk nonyuum 603mModcHocms HAyUUmMoscs:

® CBOOOJTHO ITOJTB30BAThCS YMEHHEM 00001aTh U CHCTEMATU3HPOBATH 3HAHHMS 110
3aJa4aM IOBBIIICHHOM CII0KHOCTH;

© CBOOOTHO MMPUMEHSTHh TEOPEMBI, HEOOXOUMBIC JIJISl PEIICHUS TIPAKTHYESCKUX 3a71a4;
OOBSCHATh M3YUYCHHBIE TIOJIOKCHHS HAa CaMOCTOSITEJIbHO TOJOOPAHHBIX KOHKPETHBIX
npuMepax.

Teomempus

BekTops! B npocTpancrse. Yuenux nayuumcea:

e 0000uIaTh U3y4eHHBIN B 0a30BOM IIKOJIE MAaTEpUaAl O BEKTOpaX Ha INIOCKOCTH; IPUMEHSTh
npaBujIa JACWCTBUS C BEKTOPAMH B IPOCTPAHCTBE ;

® BBOJUTH [TOHATHE BEKTOPA B MPOCTPAHCTBE U PABEHCTBA BEKTOPOB U CBS3aHHBIE C 3TUM
MOHATHEM 0003HAUYEHUS;

® T[IOHMMAaTh IIPaBMJIa TPEYTOJIbHUKA U MapajljiesiorpaMma CcJI0KEeHUsI BEKTOPOB B
IIPOCTPAHCTBE, 3aKOHBI CJI0KEHUSI BEKTOPOB;

® [PUMEHATH JIBa CIIOco0a MOCTPOEHUS Pa3HOCTH JIByX BEKTOPOB;

® [IPUMEHATH MPABUIIO CIOKEHUS HECKOJIBKUX BEKTOPOB B IPOCTPAHCTBE MPU HAXOXKACHUU
BEKTOPHBIX CYMM, He Mpuleras K pucyHKaMm;

® TPUMEHATH MPABUIIO YMHOXXECHHUSI BEKTOpA HA YHCIIO K OCHOBHBIE CBOMCTBA ATOTO JICHCTBUS
MIPH PEIICHUH 3a71ay;

e JlaBaTh ONpe/ieIeHNe KOMIIJIAHAPHBIX BEKTOPOB;

® TPUMEHATH MPU3HAK KOMITIAHAPHOCTH TPEX BEKTOPOB M MPABHJIO NapalIeNIeHIe a,
CIIO’)KEHHE TPEX HEKOMIUIAHAPHBIX BEKTOPOB;

® [IOHMMATh TEOPEMY O PA3JI0KEHUH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.

Buinycknux nonyuum 603mMoHNCHOCMb HAYUUMbCA:

® TIPOBOJAUTH JOKa3aTelIbHbIE PACCYXICHUS B X0JI€ pEeUICHH 3a/1a4;

® OOBSCHATH N3YYCHHBIC TIOJIOKEHHUS Ha CAMOCTOSTEIILHO MOT0OPaHHBIX KOHKPETHBIX
npuMepax; paboTaTs ¢ yueOHUKOM, OTOMPATh U CTPYKTYPUPOBATh MaTepHall;

® [10JIb30BaThCS SHIMKIIONENEH, CIIPAaBOYHOM JIUTEPaTypoii;



¢ MpCABUACTb BO3SMOXKHBIC ITOCICACTBUSA CBOUX ,Z[GI\/'ICTBI/If/'I.

® COBEpIICHCTBOBATh HABBIKH BBIITOJIHEHUS ACUCTBUN HaJl BEKTOPaMH.

MeToa KOOPAUHAT B IPOCTPAHCTBE. JIBUIKEeHUAA.  BuinyckHuk nayuumcsi:

® BBOJIUTH IIOHATHE IIPSIMOYT'OJIBHON CUCTEMbI KOOPJIUHAT B IIPOCTPAHCTBE;

® CTPOUTH TOUKY 10 33JJaHHBIM €€ KOOPJAWHATaM U HaXOJUTh KOOPAUHATHI TOUKH,
n300pa’keHHOH B 3aJJaHHOM cUCTEME KOOPNHAT;

® BBINIOJIHATD JEMCTBUSI HAJl BEKTOPAMU C 33JJaHHBIMU KOOPAMHATAMU;

® BBOJIUTh IIOHATHE PAINyC-BEKTOPA IPOU3BOJIBHON TOUKHU IPOCTPAHCTBA;

® JJ0Ka3bIBaTh, YTO KOOPAUHATHI TOYKU PABHBI COOTBETCTBYIOLUM KOOPAUHATAM €€
panuyc-BEeKTOpa, a KOOPAMHATHI JIFOOOr0 BEKTOpa PaBHBI PA3HOCTSIM COOTBETCTBYIOIIHX
KOOpJMHAT €ro KOHIa ¥ HaJaa,

® IPUMEHATH (POPMYJIBI KOOPAMHAT CEPEIUHBI OTPE3Ka, JITMHBI BEKTOPA Yepe3 ero
KOOpJMHATBI U PACCTOSHUS MEXY IBYMsI TOUKAMU;

® BBOJIUTH IIOHATHE YTOJl MEX]y BEKTOPAaMH U CKAJIIPHOTO ITPOU3BENCHUS BEKTOPOB;

® [IPUMEHATH POPMYIy CKAJISIPHOTO NIPOU3BEJCHHS B KOOPIMHATAX U CBOWCTBA
CKaJISIPHOTO IIPOU3BEIICHUS;

® BEIUNCIIATh CKAIPHOE IIPOU3BEIEHUE BEKTOPOB U HAXOAUTH YroJl MEXKIY BEKTOPAMM 110
UX KOOpJMHATaM;

® BBOJIUTh NIOHATHUS JBUKEHUSI IPOCTPAHCTBA U OCHOBHBIE BUJIbI IBUKECHUI.
Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

e peraTh CTEPEOMETPUYECKHE 3a/1a4l KOOPIMHATHO-BEKTOPHBIM CIIOCOOOM;

® 1ICII0JIB30BATh CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB IPU PELLEHUH 3a/1a4 HAa BHIYMCICHUE
YIJI0B MEXAY ABYMs IIPSIMBIMM, & TAKXKE MEXKIY IPSIMON U TUNIOCKOCTBIO.

Huaunap, KoHyc, mwap. Buvinycknux nayuumces:

® BBOJIUTh IIOHATUE IIMJIMHIPUYECKOMN MOBEPXHOCTH, UJIMHJPA U €r0 3JIEMEHTOB
(OokoBasi IOBEPXHOCTh, OCHOBaHMsI, 00pa3yloIIKe, OCb, BHICOTA, PAIUYC);

® BEIBOJUTH (DOPMYJIBI AJIs1 BBIYMCIICHUS TUIOIIAAe OOKOBOW U MOJIHOM MOBEPXHOCTH
LUAJUHAPA;

® BBOJMTH MOHSATHE KOHUYECKOM MOBEPXHOCTH, KOHYCa U €r0 2JIeMeHTOB (00KOBast
MIOBEPXHOCTh, OCHOBAHHUE, BEPILINHA, 00pa3yIOIINeE, OChb, BHICOTA), YCEUEHHOI'O KOHYCAa;
® BLIBOAUTDH (DOPMYIIBI AJIs1 BEIUMCIICHUSI IIJI01aAe OOKOBOM U MOJIHON MOBEPXHOCTU
KOHYCa M YCEYEHHOTO KOHYCa;

e pemIaTh 3a1a4l Ha HaX0XKIEHUE DJIEMEHTOB LIMJIMH/IPA U KOHYCAa;

® BBOJMTH MOHATHE C(EpBI, 1I1apa U UX JIEMEHTOB (LEHTp, paanyc, TuaMeTp);

® paccMaTpUBaTh BO3MOXKHBIE CIIydau B3aUMHOI'O PacHOI0KEeHUs Cephl U TIIOCKOCTH;
® [IPUMEHATH (POPMYITy IIIOIIAU chepbl MPU pelIeHUH 3a/1ad.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

¢ BoiBoIuTh ypaBHEHHE c(epbl B 3aJaHHON MPAMOYTOJIbHONW CUCTEME KOOPHHAT

e Jloka3bIBaTh TEOPEMBI O KacaTeIbHOM IJIOCKOCTH K cdepe.

O0bembl TeJ1. Buinycknux nayuumecs:

® BBOJIUTH NIOHATHE 00BhEMa Tea;

® IPUMEHSTH CBOMCTBAa 00BEMOB, TeOpeMy 00 00beMe IPSIMOYTOJILHOTO
napajuieJienuIeaa Npyu perieHuu 3a1ay;

® MMPUMEHSTH CIIEACTBUE 00 00beMe MPSIMON MPU3MBI, OCHOBAHHEM KOTOPO SIBISETCS
MPSIMOYTOJIBHBIN TPEYTOJILHHUK TIPH PEIICHUH 33]1a4;

® IPUMEHSTH TEOPEMBI 00 00beMax MPSIMON PU3MBI U IIJIMHAPA TIPU PEIICHUH 3a7a4;

® [IOHUMATh BO3MOKHOCTh U I1€7I€CO00Pa3HOCTh IPUMEHEHHUS ONPEICTIEHHOTO HHTErpaja
JUTSL BLIYUCIIEHHST 0O BEMOB TEIT,

® IPUMEHSTH GopMyTy 00beMa HAKJIOHHOM MPU3MBI C TOMOIIBI0 HHTETpalla IpH



pELICHUH 3a]a4;

® IPUMEHSATH TeopeMy 00 00beMe MUpaMUIbI U, KaK CIEACTBUE, GopMyITy 0Obema
YCEYEHHOM MUPaMUIbI IPU PEIICHUH TUIIOBBIX 337ay;

e periaTh TUIIOBBIC 3a/la4d HA IPUMEHEHHE (OopMYIT 00BEMOB KOHYCA U YCEYCHHOTO
KOHYCa;

® IPUMEHATH POpMYJIbI 00BEMa Iapa U TUIOIAAH c(ephl IPH PEIICHUH 3ajay.

BoinyCKHUK NOIYYUM 803MOHCHOCTb HAVUUNBCA:

JIOKa3bIBaTh TEOPEMBI 00 0ObeMax MPSIMOM MPU3MBI M LIUIUHIPA;

® BEIBOUTH (hopMyiry 0ObeMa HaKJIOHHOHM NMPHU3MBI C IIOMOIIBI0 HHTETPaa;

® BEIBOIUTH (hopMyiry 00beMa yCeUeHHOW TMpaMuIbl;

® JI0Ka3bIBaTh TEOpeMy 00 00beMe KOHYCa U €€ CIIEACTBHE, B KOTOPOM BBIBOJUTCS
dopmyna o0beMa yCEUeHHOTO KOHYCa;

e BEIBECTH (hOpMyJIbl 00beMa Iapa U Iioaau cepsl Ipy pelIeHnH 3a/1a4;

® 1ICTIOJIB30BATh (POPMYJIBI TS BEIYHCICHUS] 00BEMOB YacTel Iapa — IMapoBOro
CETMEHTAa, IApOBOr'o CJI0S U IMIaAPOBOTO CEKTO



Y4eOHO-TEeMATHYECKNH TIJIAaH

Copnepxanue Koua- N3 HuX K0JIMYecTBO NPOBEPOYHBIX PadoT
BO
4acos
KonTpoabubie | Jlaboparopublie, | Pa3Burue
NpaKTHYEeCKUe peun
(3KCKypcuu
U T.J1.)
Crenenu u  kopHu. CTeneHHbIE 18 1
byHKIIIU
Tena v MOBEPXHOCTH BpaIICHUS. 13 1
[Toka3zarenpHast M JorapudmuyecKas 29 3
byHKIIH.
OO0beMbl TEnT W IUIOMAAH WX 15 1
MTOBEPXHOCTEH.
IlepBoobOpasHas 1 uHTerpal 8 1
BekTopsl B mpocTpaHcTBe 6
DNeMEHThI MaTeMaTUYeCKOn
CTaTUCTHKH,  KOMOWHATOPUKH U 15 1
TEOPUHU BEPOSATHOCTEH.
Meron KoopauHAT B NPOCTPAHCTBE. 11 1
JIBmxeHus.
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 20 1
ypaBHEHU U HEPABEHCTB
3aKII04YUTEIHbHOE TOBTOPEHHE 12+6
Hroro 153 10




Conepxxkanue TeM y4eOHOT0 Kypca

IlIpeomem "Anzeopa u nauana Mamemamuueckozo ananuza'

Crenenn u kopHu. Crenennbie GpyHkuuu. (18 4)

[TonsTHE KOPHS N-Ii CTENEHM M3 NEHCTBUTENBHOTO Yncia. @ynkuus y = 3/x, ux cBoiicTBa 1
rpaduku. CBoiicTBa KOpHs N-ii crenenu. [IpeoOpazoBanne BeIpaKeHUH, COEPIKAIINX PATUKAIIBI.
O06o0uieHne NOHATHS 0 ToKa3aTesne creneHu. CTeneHnble (yHKINU, HX CBOMCTBA U TpaduKH.
IMoka3zaTenbHas u Jorapupmuueckass GyHkuun (29 4)

[Toka3zarenbHas GyHKIHS, ee cBOIcTBO U rpaduk. [lokazarenbHbie ypaBHeHus. [loka3arenbHble
HEPaBEHCTBA.

[Tonstue norapudma. @yuknus y = log, x, ee cBoiicTBa u rpaduk. CBoiicTBa TIorapr(MoB.
Jlorapudmuueckue ypaBuenus. Jlorapupmudeckue HepaBeHcTBa. [lepexoa kK HOBOMY OCHOBaHHIO
norapudma. AuddepeHnupoBanne Moka3aTeIbHON U JIOTapuPMUICCKON (DyHKITUH.
IlepBooOpa3nas u uHTerpaJ. (8 4)

[TepBooOpaznas. [IpaBuiia oTeickanus nepBooOpazHbix. Tadauia OCHOBHBIX HEOMPEIETICHHBIX
MHTErPaJIOB.

3aauyu, IPUBOAAIIME K TIOHATHIO ONPEEIIEHHOT0 UHTErpasia. [IoHsATHe onpeeIeHHOro HHTErpaa.
®opmyna HeroTona - Jleitouuia. Beraucienue miomaaei miockux Guryp ¢ moMoIibo
OIpe/IeJIEHHOT0 NHTErpaa.

DJIeMEeHThl MATEMATHYECKOH CTATUCTUKH, KOMOMHATOPUKH U TeoprH BepositHocTei (15 1)
Craructuueckas oOpaboTka nanubiX. [IpocTeiiime BeposTHOCTHBIE 3a1au. CoueTanus u
pa3menienus. Popmyna 6mHoMa Hetorona. CiyuaiiHbie COOBITHS U UX BEPOSITHOCTH.
YpaBHenusi u HepaBeHcTBA. CHCTeMBbI YpaBHeHHUIl U HepaBeHCTB (20 u)

PaBHOCUNBHOCTE ypaBHeHHH. OO0IIEe METOIBI PEIICHUsI YPAaBHEHUH: 3aMeHa YpaBHEHUS

h( f (x)) = h( g (x)) ypaBaenueM [ (x) = g(x), pa3noxeHrne Ha MHOKUTENH, BBEJICHUE HOBOM
nepeMeHHOH, PyHKIIMOHAIBHO - rpaduyecKuii MeTo.

Pemienue HepaBeHCTB ¢ OJTHOM MTEPEMEHHON. PaBHOCHMIIBHOCTh HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTH HEPABEHCTB, HppallMOHAIbHbIE HEPABEHCTBA, HEPABEHCTBA C MOJYJISIMH.
Cucrembl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C ITapaMeTpaMHu.

HTorosoe noBropeHue Kypca aare0pbl 1 Ha4aJl MaTeMaTH4ecKoro ananusa (12 v)

Ilpeomem ""I'eomempun'"’

BexTopsl B mpocTpancTse (6 4)

[Tonsatue BekTopa B mpoctpancTBe. CIOKEHHE W BBIYMTAHHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucio. KomniuaHapHble BEKTOpHI, MPaBUWIIO Mapajljiesienunesa CIOKEHHUs TpeX HEKOMITIaHapHbIX
BEKTOPOB, PA3JI0KEHUE BEKTOPA TI0 TPEM HEKOMIUTAHAPHBIM BEKTOPAM.

Metoa xoopauHat B npocrpancrse. JIpuxenns (114)

[TpsiMoyTonbHAsT cCUCTEMa KOOPIMHAT B TPOCTpaHCTBE. KOOpIMHATEI TOUYKH W KOOPAWHATHI BEKTOPA.
CkansipHoe TpPOM3BEICHUE BEKTOPOB, €ro CBOICTBAa. YpaBHEHUE IIJIOCKOCTU. JIBMKEeHUs B
MPOCTPAHCTBE: IIEHTpaJbHAass CHMMETpPHUS, OCEBas CHMMETPHS, 3€pKajbHas CHMMETpPHSI.
[IpeobpazoBanue mogoowUs.

Tena n noBepxHocTu Bpamenusi. (13 1)

[Tonsarue mumHapa. Ilnomane noepxHocT unuHapa. [lonstue konyca. [Tnomanas noBepxHocTH
KoHyca. ¥YceueHHbIN kKoHyC. Cdepa u map. YpasHenue cepsl. Bzanmuoe pacronoxenne chepsl U
ockoctu. KacarensHas niuockocts k cdepe. [lnomans cdepsi.

O0bembl TeJ1 M IVIOIAAM UX MoBepXHocTeil. (15 v)



O06wvem mpsiMoyrosibHOro mapaienenunena. O0beMbl NpAMOM MpuU3Mbl U HUIHHAPA. OOBEMBbI
HAKJIOHHOHM MPHU3MBbI, MUpaMuabl U KoHyca. O6beM mapa u rmiomans cepbl. OObEMBI IAPOBOTO
CErMEHTA, 1LIapOBOI'0 CJIOS U ILIAPOBOI'0 CEKTOPA.
HTorosoe noBropeHue Kypca reomerpuu (6 4)

TemaTuuyecKuil NOYPOUHBIN NJIAH

Ne Tema ypoka, Buabl AesatejibHOCTH | KostnyecTBo Jara mo dara mo
ypoka o0y4yaromuxcst (KOHTPOJIbHbIE, 4acoB IJIAHY dakrty
JadopaTopHbie padoThl,
pa3BUTHE pevyH, IKCKYPCUH U

T.J1.)
Crenenn u kopHu. CteneHnbie pyHkuuu. 18 u
1-2 [TousiTrie KOpHS N- 0l CTEIICHU K3 2
JEHCTBUTENBHOIO YUCIA.
35 DOyHKIUU y ZQ/; , UX CBOIiCTBa U 3
rpaduk
6-8 CoiicTBa KOpHSA N-if cTeneHn 3
9-11 | IlpeoOpazoBaHue BBIpAKEHUIHA, 3
COJICPIKAIIINX PaTUKAITBI
12 Konmponwvnas paooma Nel 1
13-15 | O6o0menne MOHATHS O TOKa3aTese 3
CTCIICHU

16-18 | CreneHnple QyHKINHU, HX CBOHCTBA B | 3

rpaduKH.
TeJsia u noBepxHOCTH BpameHus. 13 4.
19-21 Hununaap. 3
22-24 | Konyc. 3
25-29 | Cdpepa. 5
30 Koumponwvnas paoma Ne 6 (6.1) |1
31 3auet Neb 1
IToka3aTenbHas u Jorapupmuyeckas yHkunu. 29 u.
32-34 [TokazarenbHast QyHKIMS, € 3

CBOMCTBaA U TpaduK

35-38 ITokasaTenbHbIE YpaBHEHUS U 4
HEPABCHCTBA
39 Koumponvnasa paboma Ne 3 1

40-41 | Tlonsitue morapudma 2




42-44 Jlorapudmuueckast pyHKIHUs, ee 3
CBOWCTBA U TpaduK.

45-47 CsoiicTBa sorapumoB. 3

48-50 Jlorapudmuueckue ypaBHEHUs 3

51 Konmponvnas paboma Ne 4 1

52-54 Jlorapugmuueckue HepaBeHCTBA. 3

55-56 [lepexo1 Kk HOBOMY OCHOBAaHHIO 2
norapugma.

57-59 | uddepenunposanue 3
IIOKA3aTEIbHOU U
norapu@muueckor GyHKIHI.

60 Konmponvuas paboma Ne 5 1

O0beMbl TeJI M VIO UX MOBEPXHOCTei. 15 4.

61-62 O6beM PSIMOYTOJIBHOTO 2
napajuiesienune .

63-65 O0Bem npsiMoit IPU3MBbI U 3
WIAHAPA.

66-69 OOBbeM HaKJIOHHOM MPU3MBI, 4
MUpaMHUIbl U KOHYCA.

70-73 OO6beM mrapa ¥ miomazb cepsl. 4

74 Koumponsnan paboma Ne 9 (7.1) |1

75 3auet Ne7 1

IlepBooGpa3nas u unTerpas. 8 u.

76-78 | TlepBooOpasHasi. 3

79-82 | OnpeneneHHbIH HHTETpaIL. 4

83 Konmponvnas pabomahe7 1

BekTopbl B npocTpaHcTBe . 6 4.

84 [TonsiTHe BeKTOpa B MpocTpaHcTBe. | 1

85-86 CroxeHne ¥ BEIYUTaHHE BEKTOPOB. | 2
YMHOKEHUE BEKTOpa Ha YHUCIIO.

87-88 | KoMIuiaHapHbIE BEKTOPBI. 2

89 3ager Ned 1

DJieMeHThl MaTeMATH4YeCKOil CTATUCTHUKU, KOMOMHATOPUKH M TEOPHH BEPOATHOCTH. 15 4.

90-92

| Crartucruueckas o6paboTka

| 3




JaHHBIX.

93-95 | IIpocreiinme BEpOsITHOCTHBIC 3
3a7a4H.

96-98 CoueraHus U pa3MeLICHUS. 3

99-100 | ®opmyna 6mHoma HeroToHa. 2

101-103 | CiryvaiiHble COOBITHS M UX 3
BEPOSATHOCTH.

104 Koumponvnas paboma Ne 8 1

MeToa KOOpAUHAT B pocTpancTie. 11 4.

105-107 | KoopauHATHI TOYKH M KOOPAUHATHL | 3
BEKTOPA.

108-111 | CkansipHOE IPOU3BEICHUE 4
BEKTOPOB

112-113 | JIBusKeHusI. 2

114 Koumponsnasn pavoma Ne2 (5.1) 1

115 3auet No5 1

YpaBHenusi 1 HepaBeHcTBa. CHCTeMbI ypaBHeHHii M HepaBeHCTB. 20 4.

116-117 | PaBHOCHIIBHOCTD YPABHCHHIA. 2

118-120 | O6mme METOIBI PeTICHUS 3
YpaBHEHUM.

121-124 | Pemenne HEPaBEHCTB C OIHOM 4
[IEPEMEHHOM.

125-126 | YpaBHeHHS 1 HEPAaBEHCTBA C IByMs | 2
epEeMEHHBIMH.

127-130 | CucreMsl ypaBHEHHIA. 4

131-133 | YpaBHEeHUs U HEPABEHCTBA C 3
napaMeTpamH.

134-135 | Konmponavnas paboma Ne 10 2

IloBTOpenue. 18 4.
136-147 | TToBropenwue ( anredpa) 12




148-153

[ToBTOpenue ( reomeTpus)

Bcero yacos mo mporpamme

153




IIpumepHbIe HOPMBI OLICHKHN 3HAHUI, YMEHUH M HABBIKOB 00y4YaIOIIUXCS.
OuneHka NUCbMEHHBIX KOHTPOJBHBIX PA00T 00y4alouuxcs Mo MaTeMaTuKe.
Omeem ouenusaemcs OMMEMKOU «5», eCIIn.

e paloTa BHIOJHEHA MOJTHOCTHIO;

® B JIOTMYECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHUS HET MPOOENIOB U OMIHOOK;

® B pCLICHUHU HET MaTEMaTHUECKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMUCKA, KOTOpast
HE SBJISIETCS CIIeICTBUEM HE3HAHUS WM HETTOHUMAaHUs yueOHOro MaTepuana).

Ommemxa «4» cmasumcsa_B CIEAYIOUMX CIyqasX:

e paboTa BBINIOJHEHA MOJHOCTHIO0, HO 00OCHOBAHUS IAroB PEUICHHS HETOCTATOUHBI (eCIH
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SIBJISUIOCH CIIeUaIbHBIM O0BEKTOM IIPOBEPKH);

® JIOMYIIEHBI OJIHA OIIMOKA MU €CTh JIBa — TPU HEIOUETa B BBIKJIAZKAX, PUCYHKAX, YepTeKax
i rpadukax (ecau 3TH BUIBI pabOT HE ABJSUIUCH CIICIMATIBHBIM 00BEKTOM ITPOBEPKH).

Ommemka «3» cmagumcs, €Clu:

e JomymieHo 0oJiee OHOW OMMOKH WK 0oJiee IBYX — TPEX HEIOUYETOB B BHIKJIATKAX,
yepTexax win rpadukax, Ho oOydaronuiics o0nanaeT 00s3aTeIbHBIMU YMEHUSAMH T10
IIPOBEPSIEMON TEME.

Ommemka «2» cmasumcs, €Cilu:

® JIONYIIEHBI CYIIECTBEHHBIC OMMMOKH, TTOKa3aBIINe, YTO 00yJaomuiics He 00iagact
O6$I33,T€JIBHBIMI/I YMCHHAMU 110 HaHHOfI TEME B IIOJIHOU MEpe.

e paboTa mmokasajna MojJHOe OTCYTCTBHE Y 00yYaronierocst 00s13aTeIbHBIX 3HAHUN U YMEHUH 110
MIPOBEPSIEMOI TeMe HIIM 3HAYUTENIbHAsA YacTh pabOThI BHIMOJIHEHA HE CAMOCTOSTENBHO.

Yuurear MOXKET IOBEICUTH OTMCTKY 3a OpI/IFI/IHaJII)HI)If/i OTBCT Ha BOIIPOC WX OPUTMHAIILHOC
pelieHre 3a1a4u, KOTOpbIe CBUICTENBCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTHH
oOyuJarolerocs; 3a pemeHue 00yee CI0NKHON 33JJa4H WIH OTBET Ha 0oJiee CIIOKHBIN BOIIPOC,
MpeIyIoKeHHbIe 00yUYaroeMycsl TOTOIHUTEIBHO MOCIIE BBIMOIHEHHS UM KaKUX-TH00 APYTrux
3aaHUM.
OueHka yCTHBIX OTBETOB 00y4ar0IIMXCH.

Omeem oyenusaemcsa Ommemkoi «5», €Ciiii y4eHUK:

® TIOJIHO PacKphBLI CoiepKaHUe MaTepraia B 00beMe, PeyCMOTPEHHOM TPOrpaMMoit
y4eOHUKOM

®  HU3JIOKHII MaTCpuajl rpaMOTHBIM A3BIKOM, TOUYHO HMCIIOJIB3YS MAaTEMATUUCCKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OTIPEICIICHHOM JIOTHUECKOM MOCIeI0BATEIbHOCTH;
MPABUJILHO BBITIOJHUI PUCYHKH, YEPTEXKH, TPa(QUKH, COMYTCTBYIOIINE OTBETY;

® TI0Ka3ajJ YMEHUE WUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIPUMEpPaMH, IPUMEHSTH €€ B
HOBOM CHUTYyalluU TIPH BBHITIOTHEHUH MPAKTUYECKOTO 3a/1aHu S,

® MPOJEMOHCTPUPOBAN 3HAHUE TCOPUHU PaHEE U3YUCHHBIX COIMYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh U YCTONYHUBOCTH MCTOJIB3YEMBIX IIPH OTBETE YMEHUH M HABBIKOB;

® OTBEYAJ CAMOCTOSITEIHHO, 0€3 HABOIAIIUX BOIIPOCOB YUUTEIIS;

BO3MOJHBI O/THA — ABC HCTOYHOCTHU IPHU OCBCIICHHUEC BTOPOCTCIICHHBIX BOIIPOCOB HUJIN B
BBIKJIaJIKaX, KOTOPhIE YUYEHHUK JIETKO UCITPABUJI MOCTIE 3aMEUaHUs YIUTEIIS

Omeem ouenugaemcs ommemkou «4», €Ciiy yIOBICTBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OIICHKY
«5», HO TIpH OTOM  MMEET OJIUH U3 HEJIOCTATKOB:

® B U3JIOKEHUU JOMYIIEHBI HEOObIINE TPOOEIHI, He UCKA3UBIIEe MATEMAaTHUECKOE
coJiepKaHue OTBETA;

e JIOMYIIEHBI OJIMH — JIBa HEJIOYETa NMPU OCBEIICHUU OCHOBHOTO COJIEP>KaHUSI OTBETA,
WCIIpaBJIEHHBIE TIOCTIE 3aMEUaHUs YIUTEIIS,

® JIOMYyIIEHBI OMMOKa UK 0oJiee ABYX HEIOUETOB IMPHU OCBEUICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIU B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIC MOCIIE 3aMEYaHUs YIUTETIS.

Ommemka «3» cmagumcsa B CIEAYIOUINX CIyJasix:



HETOJIHO PAaCKpPBITO COIepIKaHUe MaTepualia (CoepkaHue N3JI0KEeHO pparMeHTapHoO, He
BCer/a Mocie10BaTeNbHO), HO T0Ka3aHo o0llee MOHMMAaHKe BOIIpoca U
IIPOJEMOHCTPUPOBAHbl YMEHHUSI, JOCTaTOUHBIE JUIsl yCBOEHHUS [IPOrPAaMMHOI0 MaTepuaa
(onpenenens! «TpeboBaHUAMM K MaTEMAaTUYECKOM ITOATOTOBKE YYaAIUXCs» B HACTOSALIECH
IIpOrpaMMe 10 MaTeEMaTHKE);

UMEJIUCh 3aTPYAHEHUS WU OMYIIEHbl OIIMOKH B ONPE/IelIEeHUH MaTeMaTH4eCKON
TEPMUHOJIOTHH, YepPTEXkaxX, BHIKIIA/IKAX, UCIIPABICHHBIE [10CIIE HECKOJIBKUX HABOJAIIMX
BOIIPOCOB YUUTENS

YUEHHK HE CIPABUIICA C IPUMEHEHUEM TEOPHH B HOBOM CUTYAIIMH IIPH BHIIOJIHEHUH
IIPAKTUYECKOI'0 33/1aHuUs, HO BBIIIOJIHUII 3a/1aHUs 003aTEIbHOIO YPOBHS CIOXKHOCTH I10
JTAaHHOU TEeME;

IpU AOCTATOYHOM 3HAHUM TEOPETUYECKOI0 MaTepHasa BbIsIBIEHA HEJJOCTATOYHAs
Cc(OPMHUPOBAHHOCTb OCHOBHBIX YMEHHI 1 HABBIKOB.

Ommemka «2» cmagumcsa B CIEAYIOUINX CITydasx

HE PacKpbITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuaa,;

0o0OHapy’KeHO HE3HAHWE YYEHUKOM OouiblIel Win Hanbosee BaXXHOM yacTu yuyeOHOro
MaTepHaa,

JOMMYIICHBI OIIIMOKHU B OIpeaACICHUN HOHﬂTHfI, IIpU UCITIO0JIb30BAHHUN MaTeMaTHYCCKOU
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEeKaxX WM IpaduKax, B BBIKIAIKAX, KOTOPbIC HE
HCIIPABJICHLI ITOCJIC HCCKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTCIIA.

YYEHHK OOHApYXUJI MOJIHOE He3HAHUE U HETIOHMMaHUe H3y4aeMoro yueOHOro Marepuana
WM HE CMOT OTBETUTh HU Ha OJIUH U3 MTOCTABJIEHHBIX BOIPOCOB 10 U3yYEHHOMY MaTepHaiy.
OneHka TeCTOBBIX padoT yyaluxcs

«5»- 85% - «“4»- 65% - «3» -41% - 64% «2» - 21% - 40%
100% 84%

O0mas kaaccupukanusi OMMOOK.

HpI/I OIICHKC 3HaHHI>i, YMCHI/Iﬁ W HABBIKOB YHalllUXCA CJICAYCT YUUTBHIBATH BCC OIIIMOKH

(rpyOble 1 HErpyObIe) U HEAOUYETHI.
T'pyovimu cuumaromeces owuoKuU:

v

AN N N N N N NN YR

HE3HAHHUE OIPEJICIICHHS] OCHOBHBIX MOHATH, 3aKOHOB, MPABHJI, OCHOBHBIX TIOJIOKEHUI
TEeOpUH, He3HAHUE POPMYIT, OOIIETPUHSITHIX CHMBOJIOB 0003HAYEHHI BETUYHH, SIMHHI] UX
W3MEPEHUS;

HE3HaHWE HAMMEHOBAaHUMN €IMHUIl U3MEPEHHUS;

HEYMEHUE BBIICIIUTh B OTBETE TJIABHOE;

HEYMEHUEe MPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PEIICHUs 33/1aY;

HEYMEHUE JIeJIaTh BHIBOJIBI U 0000IIECHNS;

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHUE T0JIb30BATHCS IEPBOMCTOUHUKAMU, YYCOHUKOM U CITPAaBOYHUKAMHU;

MOTEPsI KOPHSI UJIM COXPAHEHUE MTOCTOPOHHETO KOPHS;

oTOpackiBanne 0€3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIUOKU;

BBIUMCIUTENIbHEIC OITNOKHY, €CJIM OHU HE SIBJISIOTCS OITHMCKOIL;

JIOTMYECKHE OIIUOKHU.

K nezpyovim omtubdxam cnedyem omuecmu

v

AN

HETOYHOCTH (DOPMYITUPOBOK, ONPECICHIH, IOHATUMA, TEOPU, BRI3BAaHHAS HEMTOJTHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB ONPEIEIAEMOr0 OHATHUS WU 3aMEHON OJTHOTO - ABYX U3 OTHUX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTb Ipaduka;

HEpalMOHAJIBHBIN METO/ PEIICHUS 33/1a4i WIM HEIOCTaTOYHO IIPOyMAaHHBIN IIJIaH OTBETA
(HapylIeHuE JIOTUKH, TOJIMEHA OTJENIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
HEpalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U IpYroi JIUTEpaTypoi;



v\ HeyMEHHE pelaTh 3a/1auM, BBIIOIHATE 3aaHUs B O0LIEM BHJIE.
Heoouemamu agnawomces:

v/ HepalMOHAJILHBIE TIPHEMBI BHIYMCIIEHHI M IIPEOOPa30BaHMI;

v HeOpeXHOE BBIIOIHEHNE 3aAIUCEN, YEPTEKEH, CXEM, TPA(UKOB.




HepequL y‘leﬁHO-METOIII/I‘IeCKOl"O H MaTCPUHAJTBbHO-TEXHUICCKOI'0 oOecreueHus

1.

00pa3oBaTeJbHOIO NMpolecca
AnekcannpoBa JILA. AnreOpa ® Hayajma MareMaTH4ecKoro aHanm3a,ll  kmacc.
CamocrosarenbHble pabOTHl A y4amuxcs 00IIeoOpa30BaTENbHBIX YUPEKICHHH/ 10
penakuueir A.I'. Mopakosuya. — M.: MHeMo3uHa
Artanacsn JI.C. , B.®. Byry30B u np. yuebnuk « ['eomerpusl0-11» .M.: IIpocBemenue
2017r.
I'mu30ypr B.M. Anrebpa m Hawana MaremaTudeckoro aHanusa. 11 kmacc. KoHtposbHbIe
paboThl IS ydamuxcsi 0011eoOpa3oBaTeNbHBIX yupexaeHui/ mon pemakiuend A.l.
Mopakosuua. — M.: MHemo3nHa
Mopakosuu A.I'. MaremaTtuka: anreOpa ¥ Hauajga MaTeMaTUYeCKOro aHallu3a, Fr€OMETPHs.
Anrebpa u Havasa Maremarmdeckoro anamuza. 10-11 kmacc. YueOHMK Ansi ydaliumxcs
0011e00pa3oBaTeNbHBIX YUpeKIeHUH (0a30BbIi ypoBeHb) - M.: Muemo3uHa, 2016.
Mopakosuy A.I'. Martemaruka: ajnreOpa ¥ Hadajga MaTeMaTHUYECKOTO aHAJIM3a, T€OMETPHS.
Anrebpa W Hadajma MareMmarnueckoro aHammsa. 10-11 kmacc. 3amauyHuK ISl ydarumxcst
0011e00pa3oBaTeIbHBIX YUpexaeHul (0a30BbIi ypoBeHb) - M.: Muemosuna, 2016.
Mopakosuu A.I', CemenoB I1.B. Maremaruka: anrebpa u Hayala MaTeMaTHYECKOTO
aHaymM3a, reoMeTpus. AnreOpa W Havaima Martemarmdeckoro amanmusa. 10-11 xmacchr
(6a30BbIil YpOBEHB): MeTOAUYECKOE TocoOue it yuurtens.- M.: Muemosuna , 2018
['eometpus. COopHUK mpuMepHBIX padouux nporpamm. 10-11 kmaccel: yueOHOe mocobdue
1151 0011e00pa3oBar. opraHu3anuii: 6a3oBeiil U yriyos.yposuu / [coct. T.A Bypmucrpogal.-
4-e u3n.-M.: [Ipocsemienue, 2020.-159 c.

Humepnem pecypcol
3amauu 10 reoMeTpun: HHPOPMAIIMOHHO-TTOMCKOBas cucrema. http://zadachi.mccme.ru
Merasunukinoneaus Kupuia u Medoaus: http://mega.km.ru

MunucrepctBo  oOpasoBanust Pd:  http://www.informika.ru/ ;  http://www.ed.gov.ru/

http://www.edu.ru

HoBble TexHonoruu B oopaszoBanuu: http://edu.secna.ru/main

[Temarormueckas mactepckas, ypoku B IHTepHeT u MHOroe apyroe: http://teacher.fio.ru
[TyreBoauTens «B Mupe HayK» JUId MIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka

Caiitel «Mup SHIMKIIONE AN, Hanpumep: http://www.rubricon.ru/ ; http://www.encyclopedia.ru

Caiit ®enepaibHbIil HHCTUTYT MEIarOTHYECKUX H3Meperuit. Www.fipi.ru
OTKpBITHIH OaHK 33ajaHuil M0 MaTemMaTuke. WWw.mathege.ru .
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

http://catalog.iot.ru/index.php?cat=31

OTKpBITHIN OaHK 3aaHuil Mo MaTeMaTuke. WWw.mathege.ru.
Texnuveckue cpeacTsa 00yueHust

ocarwNE

Komnerorep
IIpoexrop
OKpaH
IIpunTep
Cxkanep
Kcepokc
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