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[osicHuTeIbHAS 3aNUCKA
Pabouas mporpamma mo marematuke i 11 kiacca (yriyOneHHBIH ypOBEHB) SIBJISIETCSI COCTAaBHOM YacThIO OCHOBHOM 00pa3oBaTeNIbHOM
MIPOrpaMMBI JIUIIesl U pa3paboTaHa HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:

o denepanpuoro 3akona N 273-D3 "O06 obpasosaunu B Poccuiickoit Peneparmu” ot 29.12.2012 r. (¢ M3MEHEHUSIMHU U JOIOJHEHUSIMUA ),

e ®denepanbHOrO0 TOCYJAPCTBEHHOTO O00pa30BaTENBLHOTO CTaHAApPTa CpPEIHEro oOmero ooOpa3oBaHUs, YTBEPKIACHHOTO mnpukazoM Ned13
MunuctepctBa obOpazoBanusi u Hayku PD "OO yTBepkneHuu ¢eaepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa CPEIHEro
obmero oopazoanus"or 17.05. 2012 r. (C U”3BMEHEHHUSAMH U JOTIOJTHCHHUSIMHU );

e OcHOBHOI 00pa3oBaTEILHON MPOrpaMMbl cpeHero odiiero oopazoanust MOY UimeeBckoro MHOronpodHUILHOTO JTUIES;

e [IpumepHoii mporpammsl cpenHero oouiero oopasosanus no reometpuu: ['eomerpust. [IporpamMmmel o01ieo0pa3oBaTenbHbIX yupexaeHui. 10-
11 kmacce», cocraButens: T.A. Bypmuctpoa Mocksa «IIpocemenne» 2016; ABropckas mporpamma «Anrebpa u Hayana aHanmza 10-11
(npodunbubit ypoBenb)» L. A. Anumos, FO. M. Komnsirun u ap., uzn. M.: «IIpocsemenuey, 2019 r.

Pabouas mporpamma opreHTHpPOBaHA HA UCIIOJIb30BaHUE YUCOHHKA!
I.I'eomerpust, 10 — 11 : Vueb.nus obmeoOpaszosar. yupexaenuii / JI.C. Aranacsn, B.®. byry3os, C.b. KagomueB u ap. — 11 u3zg. — M.
[Ipoceemenue, 2019. — 255 c.
2. Anrebpa u Havana ananusa 10-11 (6Ga3oBelii U yrmyOn€HHBIH ypoBeHb) : Yuel.ans obmeoOpazoBar. opranuzauuid. II. A. Amumos, FO. M.
Komsrun u ap., uzn. M.: «IIpocsemenne», 2019 r.

OcHOBHasi mHesb TpeIMeTa: OBJAJCHHE CHUCTEMOM MaTeMaTW4YeCKUX 3HAaHMW W yMEHHH, HeoOXOAMMBIX A NPUMEHEHUs B MPAKTUYECKOM
NEeSITeIbHOCTH, U3YUYEHUSI CMEXKHBIX TUCIHUIUINH, MPOJOJKEHUST 00pa30BaHUs; MHTEJUIEKTyalbHOE pa3BUTHE, (DOPMHpPOBAHHE KauecTB JIMYHOCTH,
HEOOXO/JMMBIX YEJIOBEKY JUI TOJHOLEHHOM >KU3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTE€MaTHYECKON NESATENbHOCTH: SICHOCTH M
TOYHOCTH MBICIIU, KPUTUYHOCTH MBINUICHHS, UHTYULUH, JJOTHYECKOTO MBILIUICHUS, 3JIEMEHTOB aJlfOPUTMHUYECKON KYJIbTYphl, IPOCTPAHCTBEHHBIX
NPEJCTaBICHUH, CIOCOOHOCTH K TIPEOJOJCHHUI0 TPYAHOCTEH; (OpMUpOBaHME TMpeJICTaBIeHU 00 HIesX U METOoAax MaTeMaTHKH Kak
YHUBEPCAJIBHOTO SI3bIKAa HAYKHM M TEXHUKH, CPEJICTBA MOJEIMPOBAHUS SBICHUN M MPOLECCOB; BOCIMTAHUE KYJIbTYPbl JUUYHOCTH, OTHOLICHUS K
MaTeMaTHKe KaK K 4aCTH 0OLIeueIOBeUeCKOM KyIbTyphl, UTpaoIeil 0co0yIo pojib B 0OLECTBEHHOM Pa3BUTHU.

[Ipy wu3yueHMH Kypca MaTeMaTHMKH Ha 0a30BOM ypOBHE MPOJOIDKAIOTCA U IMOIY4aroT pa3BUTHE COJEp)KaTesbHblE JUHUU: «DYHKIUNY,
«YpaBHEHUS M HEPABEHCTBa», «OJIEMEHTbl KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH, CTATUCTHKU M JIOTUKM», «l eoMeTpus», BBOIUTCS JIMHUS
«Havana MaTemMaTndeckoro aHaiau3a». B pamkax yka3zaHHBIX COJAEpPKATENbHBIX JIMHUI PEIIAIOTCS CIeTyIOIUE 3a1a4n:

e 3agaun cucTeMaTH3alus CBEIEHUI O YHcIaX; HM3yuyeHUE HOBBIX BHJOB YHCIOBBIX BBIpAXEHHH M (OPMYI; COBEPIICHCTBOBAHUE
NPAKTUYECKHX HABBIKOB M  BBIYMCIUTEIBHOH KyJNbTYphl, paclIMpeHHEe M COBEPLICHCTBOBaHME ajreOpanveckoro amrapara,
c(OpPMUPOBAHHOTO B OCHOBHOM IIIKOJIE, 1 €T0 MPUMEHEHHE K PEIICHNI0 MaTeMaTHUYEeCKUX U HEeMaTeMaTHYeCKUX 3a]1ay;

e pacuMpeHHe M CUCTeMaTH3alMs OOIIMX CBeleHUH O (YHKUMAX, TOIMOJHEHHE KJlacca H3y4aeMbIX (YHKIHMHA, WIUTIOCTPAlUs LIMPOTHI
IpUMEHEHMs (PYHKIMHA AJI1 ONUCAHUS M U3YUYEHUS pPealIbHBIX 3aBUCUMOCTEH;
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pa3BUTHE TPEJCTABICHUH O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKpPYXKAIOIIEM MHpE, COBEPIIEHCTBOBAaHUE
WHTEJUIEKTYaIbHBIX U PEYEBBIX YMEHUH ITyTeM 00O0TaleHHs] MATEMAaTUIECKOTO SI3bIKA, PA3BUTHS JIOTHUYECKOTO MBIITUICHUS;

M3Yy4YEeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHUE YMEHUSI TPUMEHATDH MOJyUYE€HHbIE 3HAHUSA JUISl PEIICHUs TPAKTHUECKUX 3a71ay;
3HAKOMCTBO C OCHOBHBIMHU UJIESIMU U METOJaMHU MaTeMaTUYECKOT0 aHaJIM3a.

BocnurarejabHbIi MoTeHIIHAT TPpeAMeTa «MaTeMaTHKA) peajin3yercs yepes:

YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUN MEXKAY YUUTEIIEM U €ro YICHUKAMH, CIIOCOOCTBYIOIINX MO3UTUBHOMY BOCIPHUSTUIO YUAIIUMHUCS
TpeOoBaHUM U MPOCHO yuuTeNsl, MPUBICUCHUIO UX BHUMaHMS K 00CYXJ1aeMoil Ha ypoke MH(OpMallNK, aKTUBU3ALUU WX MO3HABATEJIbHOM
NEeSTEeIbHOCTH;

moOyXJIeHHWE JIMIIEUCTOB COONIOATh HAa YPOKE OOIICHPHHSITHIE HOPMBI MOBEACHHS, MpaBWiIa OOIIEHUS CO CTAPIIMMH (yUUTEISIMH) U
CBEpCTHHUKAMHU (00y4YarOIIMMUCS ), IPUHIUIBI y4eOHON AUCHUILIMHBI 1 CAMOOPTaHU3aIlHH;

MIpUBJICYCHNE BHUMAHUS IKOJIBHUKOB K IEHHOCTHOMY aCIleKTy M3y4aeMbIX Ha YpOKax SIBIIEHUH, OpraHu3aius X padoThl ¢ MOJyyaeMol Ha
YPOKE COIMATBHO 3HAYUMON WH(OpMaNUel - HHUIIMUPOBAHUE €€ 00CYKICHHUs, BBICKA3bIBAHMSI YIAITUMUCS CBOCTO MHEHUS I10 €€ MOBOJY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

WCIOJIb30BAaHNUE BOCIUTATENIBHBIX BO3MOXKHOCTEM CoOJep)KaHusi Y4eOHOro TMpeaMera uepe3 JIEMOHCTpAIMI0 JIeTAM IMPUMEPOB
OTBETCTBEHHOTO, TPAKIaHCKOTO MOBEICHHUSI, IPOSBICHUS YEJIOBEKOIIO0US U T0OpOCEepACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
3a/1a4 JJi perieHus, IpoOJIeMHBIX CUTYyaIUi i1 00CYKIEHUS B KJIacce;

MPUMCHECHHE HA YPOKE MHTECPAKTUBHBIX ()OPM PAOOTHI YUAIUXCS: WHTEIUICKTYaJIbHBIX, JIEIOBBIX, CUTYAI[MOHHBIX WUTP, CTHMYIHPYIOIIIX
MO3HABATEIbHYI0O MOTHBALIMIO IIKOJBHUKOB; IUCKYCCUM, KOTOpbIE [alOT Yy4yallMMCS BO3MOXXHOCTh TMPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JUAJIOTa; TPYIIIOBOM paObOThI MM PabOTHI B MMapax, KOTOPBIC y4aT MIKOJIHHIUKOB KOMAaHJIHON paboTe U B3aUMOJICHCTBUIO C
JIPYTUMHU JETbMH;

BKJIIOYEHUE B YpPOK HUIPOBBIX MPOLEAYpP, KOTOPbIE MOMOTarT MNOIJAEPKAaThb MOTHBALMIO JETEH K MOJYYEHUIO 3HAHUM, HAJAXKUBAHUIO
MMO3UTUBHBIX MEXITMYHOCTHBIX OTHOIIICHUH B KJIacCe, IOMOTAIOT YCTAaHOBIIEHUIO T00pOKeEIaTeIbHON aTMOC(hEphl BO BpeMs yPOKa;
opranuzanus medcTBa, HACTABHUYECTBA MOTHMBHPOBAHHBIX U IPYIUPOBAHHBIX YYAIIMXCS HAJ MX HEYCIEBAIOIIMMU OJHOKIACCHUKAMHU,
JAIOLIETro JULENCTaM COIIMAIbHO 3HAYUMbIN ONBIT COTPYHUYECTBA U B3aUMHOM MOMOIIIH;

WHULIMMPOBAHUE U TIOJJIEPIKKA UCCIIEI0BATENIbCKON JAESITEIbHOCTH IKOJbHUKOB B paMKax peaju3allii UMU UHIUBUAYAJIbHBIX U TPYHIOBBIX
HCCIIE0OBATEIIbCKUX TMPOEKTOB, YTO JACT IIKOJBHHKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEHICHUS TEOPETHUECKOM
po0OJIeMbl, HABBIK TEHEPUPOBAHUSI U OPOPMIICHUSI COOCTBEHHBIX M1, HABBIK YBAKUTEIHHOTO OTHOIICHHSI K UY>KUM UAESIM, 0(hOpMIEHHBIM
B pa0oTax JIpyrux MCCIe0BaTeNe, HABBIK MyOJIMYHOTO BBICTYIUICHHS TIEpe ayIMTOPUEH, apryMEHTHPOBAHKS U OTCTAaUBAaHUSI CBOEH TOUYKU
3pEeHHUs;

3a/laud U 3a/IaHusl, CIOCOOCTBYIONINE (POPMUPOBAHUIO KPUTUYECKOTO U JIOTHYECKOTO MBINIICHHS; HABBIKOB OIICHKH, CTPYKTYPHUPOBAHUS
nH(pOpMaIIUU U BBIICJICHUS TJIABHOTO; YMEHHH JOBOJIUTH HAUaTyI0 pabOTy 0 KOHIIA; CTPEMJICHUS BBIOUPATh PAIlMOHAIBHBIN ITyTh PEIICHUS
3a/1aud, BBIMOJHEHUS 3a/laHUsl; YMEHHMM PYKOBOJACTBOBATHCS NpPABWJIAMHU MPU BHIOJIHEHUHM 3a/1aHHMM, BOCIUTAHUE OTBETCTBEHHOIO U
OEepeKHOTO OTHOIIEHHUS K OKpPYKAIoIIeH cpeie, OCO3HaAaHUE HEOOXOIMMOCTH TIPUMEHEHUS JOCTIKEHUM COBPEMEHHON HAYKH M TEXHOJIOTHI
JUIS PaIliOHAIBHOTO MIPUPOIOTIONB30BaHUS, POPMUPOBAHNE OCHOB IKOJIOTUIECKON TPaMOTHOCTH.

MpUBJICYCHNE BHUMAHHS YYalIUXCS K [IEHHOCTHOMY AacleKTy W3y4aeMbIX Ha ypOKaxX IMpeIMETOB, SIBJICHUW, COOBITUH depe3: oOpalieHue
BHUMAaHUsI HA HPABCTBEHHBIC ACTIEKTHI HAYYHBIX OTKPBITHHA, KOTOPBhIE N3Y4YalOTCS B TaHHBIH MOMEHT Ha YPOKE; Ha MPEACTaBUTEICH YUCHBIX,
CBA3aHHBIX C M3y4Ya€MbIMU B JJaHHBIH MOMEHT TE€MaMH, Ha TOT BKJIAJl, KOTOPbII OHM BHECIM B pPa3BUTHUE HAIIeW CTpaHbl U MHUpA, HA
JIOCTOMHBIE TIOIpaKaHUsI TPUMEPHI UX KU3HU, HA MOTHUBBI UX TTOCTYIIKOB;



— M[POSABJIEHUE HMHTEPECA K MPOIUIOMY MU HACTOSALIEMY POCCUMCKOM MAaTEMATHUKH, LIEHHOCTHOE OTHOLIEHUWE K JOCTUKEHHUSIM POCCUUCKUX
MaTEeMaTUKOB M POCCUUCKON MaTeMaTHYECKOM IIKOJIbI, MCIIOJIH30BAHNUE ITUX JIOCTHKEHUHN B APYTUX HayKax W MPHUKIAAHBIX cepax;

— CIIOCOOHOCTH K SMOITMOHAIBHOMY M ICTETHYECKOMY BOCTIPHSITHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3a/lad, PEIICHHM, PacCyKICHUN; YMEHHE
BUIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— OpPHEHTAIMIO B JICATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX INMPEACTABICHHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa,
MPUPOABI U O0IIECTBa, MOHUMAHUE MAaTEeMATUYECKON HAYKH Kak c(pepbl UeIOBEYECKOW NEATEIHHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIM3AIIMY; OBJIAJICHUE S3BIKOM MATEMAaTUKHW M MAaTEMATHYECKOW KyJIbTypOM KaK CPEICTBOM MO3HAHUS MHUpA; OBJIAJCHUE
MPOCTEUIIIMMHU HAaBBIKAMU HUCCIIEIOBATEIBCKOU JIEATENBHOCTH;

— TOTOBHOCTh NMPUMEHITh MAaTEMATHUUYECKUE 3HAHHUS B MHTEPECAX CBOETO 3J0POBbs, BEACHHS 3J0POBOrO 00pa3a *KHU3HHU (3I0pPOBOE MHUTAHHE,
cOQJIaHCUPOBAaHHBI PEKUM 3aHATHH W OTAbIXa, peryisipHas (U3WYEeCKas aKTHBHOCTH); CPOPMHUPOBAHHOCTh HAaBBbIKA PEQIICKCUU,
MIPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPyroro 4eioBeKa.

B cooTBeTcTBHU ¢ yueOHBIM IJIAHOM Ha M3y4yeHHE MaTeMaTuku B 11 kiacce (yrinyOJaeHHbIH ypoBeHb) OTBOIUTCS 6 4acoB B Heaemto, 198 vacos
B I'OJI.

Paznea 1. [lnanupyemble pe3yJibTaThl 0CBOEHUsI Y4eOHOT0 MpeaMeTa

JINYHOCTHBIM Pe3yJIbTATOM H3yUeHUs IIpeaMeTa siBisteTcs (OpMUPOBAHKE CIIEIYIONINX KaYyeCTB:

— TIpeJCTaBIICHUE O TPO(HECCHOHATLHOM IEATEIIPHOCTH YICHBIX-MaTEMaTHKOB, O Pa3BUTUU MaTeMaTuKu OT HOBOTO BpeMeHH 70 HAIIMX JTHEH;

— YMEHUE SICHO (DOPMYJTHPOBATh H apPTyMEHTHPOBAHHO M3JIaraTh CBOM MBICIIH; KOPPEKTHOCTh B OOIICHUU;

— KPUTUYHOCTDb MBIIIJICHUSI, yMEHHE PAaCcO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTJINYATh TUIIOTE3Y OT (DaKTa;

— KPEaTUBHOCTH MBIIIUICHHUS, THUIIMATHBA, HAXOAUYNBOCTh, AKTUBHOCTh IIPU PEIICHUU MAaTEeMaTUYECKUX 3a/1a4;

— CIOCOOHOCTH K 3CTETUIECKOMY BOCIIPHUSATHIO MATEMATHUECKUX 0OBEKTOB, 33/1a4, PEIICHUH, PaCCYKIACHHMA.

MeTtanpeaMeTHbIM pe3yIbTaTOM U3YUYEeHUS MpeaMeTa sBisiercs popmupoBanue YVY /1.

Perynarusueie YV /1:

— CAMOCTOSATETILHO OMPEENATh LEH, 33/]aBaTh apaMeTPhl U KPUTEPHUH, IT0 KOTOPHIM MOKHO OMPENIENUTh, YTO IIe]Ib JOCTUTHYTA;

- OIICHWBATh BO3MOJKHBIC TIOCJICICTBUS JOCTYKCHHS TIOCTABJICHHON €N B JIEATEIHHOCTH, COOCTBEHHOM KHM3HU W JKU3HH OKPY)KAIOIIUX JTFOJCH,
OCHOBBIBASICh Ha COOOPaKEHUSX STUKU U MOPAIIH;

- CTaBUTH U (OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaTEIHbHON JACSITSILHOCTH U )KH3HECHHBIX CUTYAIIHSIX;

-OlLIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U JIpyTHe HeMaTepHalbHbIE PECYPChl, HEOOXOAUMBIE JIJISl TOCTHKEHHUS TOCTABICHHOW 11€TH;

-BBIOMPATH My Th JIOCTHIKCHUS IIEJTH, INTAHUPOBATH PEIICHIE ITOCTABICHHBIX 33]1a4, ONITUMU3HUPYS MaTeprualbHbIC 1 HEMAaTePHAIILHBIC 3aTPaTHI;
-OpraHu30BbIBaTh 3P PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS TOCTHUKEHHSI IIOCTABICHHOH 1IETH;

-COIOCTABIIATh TOJYUYECHHBIA PE3yJIbTAT ISATEIHPHOCTH C IIOCTABJIICHHOM 3apaHee IeITbIO.

Ilo3naBarensubie YV /:

- ICKaTh W HAXOJUTh 0OOOIICHHBIE CITOCOOBI PEIICHUS 3a/1a4, B TOM YHUCJIE, OCYIIECTBIISATh Pa3BEPHYTHIH HH()OPMAIIMOHHBINA TTOUCK M CTAaBUTH Ha €T0
OCHOBE HOBbIE (Yy4eOHBIC U MTO3HABATEIILHBIC) 3a/1a4H,

-KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIIHIO C PA3HBIX TO3HIIMMA, PACIIO3HABATh U (PUKCUPOBATH MMPOTUBOPEYUHS B MH()OPMAIIMOHHBIX
HCTOYHHUKAX;

-HCIIOJTh30BaTh PA3JIMIHBIC MOJICITPHO-CXEMAaTHICCKUE CPEICTBA IS TIPEJICTABIICHHS CYIIICCTBEHHBIX CBSI3eH W OTHONICHHIA, a TAKXKe TIPOTHBOPEUHIH,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHUKAX;



- HAXOAWTb W MPUBOJIUTH KPUTUYECKHE APIyMEHTHl B OTHOIIEHMM JEWCTBHM M CYXACHHUH JAPYroro; CIOKOWHO M pPa3syMHO OTHOCHUTHCS K
KPUTHUYECKUM 3aMEUaHUsIM B OTHOIICHUH COOCTBEHHOTO CYXKJICHHUS, PACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

-BBIXOJUTh 332 paMK{ y4eOHOro MpeAMeTa W OCYLIECTBIIATH LieJICHANpPaBICHHBIA MOMCK BO3MOXHOCTEH AJIi LIMPOKOTO IEepeHoca CpPeACTB U
CIIOCOOOB JICHCTBHUS;

-BBICTPaUBaTh MHAMBHUAYAIbHYIO O0pa30BaTEIbHYIO TPAaGKTOPUIO, YUYUTHIBAsS OrPAHUYEHHUS CO CTOPOHBI JPYIMX YYaCTHUKOB M PECypCHBIE
OTpaHUYCHUS;

-MEHSATh U yIEepKUBATh Pa3HbIC NIO3ULNU B I03HABATEIIBHON JEATEIBbHOCTH.

KommyHukatusHble YV /I:

-OCYILIECTBIISITh JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTpU 00pa30BaTEIbHON OpraHu3aluy, Tak U 3a €€
npee’amMu), Toa0NpaTh MApTHEPOB I JEIOBOM KOMMYHHUKAIIMUA UCXOMAS U3 COOOpakeHUU Pe3yJIbTaTUBHOCTH B3aMMOJCHCTBUS, a HE JIMYHBIX
CHMIIaTHI;

- MPU OCYIIECTBJICHUU TPYMIOBON pabOThI OBITH KaK PYKOBOAMTEIEM, TaK M UWICHOM KOMAHIBI B Pa3HBIX pOJIAX (TEHEpaTop HJEH, KPUTHK,
WCIIOJIHUTEb, BEICTYHAIOIHMA, SKCIIEPT U T.1.);

-KOOPJWHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

-pa3BepHYTO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIOJIL30BAaHUEM a/IeKBATHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;
-pacrno3HaBaTh KOH(MIMKTOTEHHBIC CHTYaIlMH M MPEIOTBpaniaTh KOHQIMKTHI 10 UX aKTUBHOW (ha3bl, BEICTPAUBATH JICIIOBYIO M 00Pa30BaTEIbHYIO
KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OIIEHOYHBIX CYKIECHUI

Pesymnbratel, popmupyronme UKT — KOMIETEHTHOCTD.

IIpenmeTHbIe pe3yabTaThl

Yyamuiicst Hay4uTcs

- BBITIOJTHATH TOYHBIE U TPUOTMKEHHBIC BBIYUCICHUS C ICUCTBUTEILHBIMH YHCIIAMU;

- pemiaTh (MPOCTEHINE) ypaBHEHUS, CUCTEMbl yYpaBHEHUI, HEPABEHCTBA M CHCTEMbI HEPABEHCTB;
- penaTh TUIAHUMETPUUECKHE 3a7]a4 Ha HaAX0XKJICHUE T€OMETPUUECKUX BEJIMYUH (JJTMH, YTJI0B, TUIOIIAICH);
- BNIaIeTh 0a30BBIM MOHATHIHBIM ammapaToM (yHKIUH;

- UMETh MPEJICTABIECHUE O KOPHSAX YETHOM M HEUETHOMW CTETEHSX;

- BNIaIeTh 0a30BBIM MOHATHIHBIM amapaToM MPEENoB;

- UMETh MPEJICTABIEHUE O CTEMEHH C PAallMOHAIBHBIM, HPPALMOHAIBHBIM ITOKA3aTEIIEM;

- (hopMyIHpOBATH AKCHOMBI CTEPEOMETPHH U UX CIEACTBUSI, UHTEPIPETUPOBATH X HA UEPTEkKaX;

- OMMCHIBATh B3aUMHOE PACIIOIO0KEHUE MPSMBIX U IIIOCKOCTEN B TPOCTPAHCTBE, apTyMEHTHPOBATH CBOM CYXKIEHUS 00 3TOM PaCIOI0KEHUH,
- AQHAJIM3UPOBATH B MPOCTEHUIINX CIy4asX B3aHMHOE PACIONIOKEeHHEe 00BEKTOB B IPOCTPAHCTBE;

- BJIaJIeTh 0a30BBIM MOHATUHHBIM ammapaToM IPEIeIoB, YIIPOIIATh BEIPAXKEHUS C JorapudmMamu;

- pelaTh oKa3aTeNbHBIE YPaBHEHHS U HEPaBeHCTBA 0A30BOTO YPOBHS,

- HCTIOJIb30BATh MPHU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4 TJIaHUMETPUIEeCKUe (haKThl U METOJIBI,

- IPUMEHSTH OCHOBHBIE (JOPMYIIBI CHHYCA U KOCHUHYCA ISl YIIPOIIEHUST BBIPAXKECHUN;

- BJIQIETh CTaHJAPTHBIMU MPUEMAMH YIIPOUIEHNS TPUTOHOMETPUUYECKUX BBIPAKEHUN;

- CCNEeIOBaTh (PYHKIIUH, - CTPOUTH UX TPaUKH (B MPOCTEHIINX CIyYasix);

- pemaTh TPUTOHOMETPUUYECKHE YPAaBHEHHUS U HEPABEHCTBA, MPUMEHSIST (POPMYITHI;

- pacrio3HaBaTh Ha YEPTEKaX W MOJENAX MPOCTPAHCTBEHHBIC (OPMBI,

- COOTHOCHUTBH TPEXMEPHBIE OOBEKTHI C X OMUCAHUIMH, U300pAKECHUSIMU;



- BBIUMCIATH  IUIOMIAJM  TOBEPXHOCTEW TMPOCTPAHCTBEHHBIX TEN MpPHU PpEHIeHUH NPAKTHUUECKUX 3a/ay, UCHOJIb3Yys MpU HEOOXOAUMOCTH
CIIPaBOYHMKHU U BBIYUCIUTEIbHBIE YCTPOMCTBA.

- OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYAIHIX;

-IIPUMEHSTh MAaTEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- JIOKa3bIBaTh MAaTEMAaTHUYECKHUE YTBEPKACHHUS.

VYyamuiicss HoJy4uT BO3MOKHOCTh HAYUUTHCS

-JI0Ka3bIBaTh HEPABEHCTBA, IPUMEHSSI METOJl MAaTEMAaTUYECKON UHIYKIUU;

- CPaBHUBATh YMCJIA, HE TOJIBKO U3BECTHBIMU CIIOCOOAMU, HO U 110 MOAYJIIO;

- IPUMEHATHh NPUOOpETEHHBIC 3HAHUS IS PEUICHUS  3aJaHUi IMOBBIIIEHHOTO YPOBHS CIIOKHOCTH;

- IPOBOJUTH J10KA3aTEIbHBIE PACCYKICHUS B XOE PEIICHUS 3a/1a4;

- NPUMEHATh W3Yy4YCHHBIC IIOHATHUSA, PE3YyJIbTAThl M METOAbI NP DPEIICHMM 3aJad W3 Pa3jIM4HbIX pa3/eloB Kypca, B TOM 4YMCIE 3aJay, HE
CBOJAIIUXCA K HENOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB;

- OIMCBIBATH 10 IOCTPOEHHBIM I'pauKaM UX CBONCTBA;

- IPUMEHATHh W3Y4YCHHBIE IOHATHUA, PE3yJbTaTbl M METOAbI IPU DPEIICHUW 3a7ad M3 Pa3M4HbIX pa3[elIoB Kypca, B TOM 4YHCIE 3ajad, He
CBOAAIIMXCA K HENOCPEACTBEHHOMY IPUMEHEHHIO U3BECTHBIX aJITOPUTMOB;

- OMMCHIBATh IO NOCTPOCHHBIM I'pauKaM X CBONCTBA;

- IPUMEHATh AKCUOMBI, TEOPEMBI 110 JAHHOW TE€ME U YMETh HX JOKa3blBaTb M IPUMEHATH IIPU PELICHUH TUIIOBBIX 33/1a4;

- IPUMEHAThb W3YyYEHHBIE MOHATHS, PE3YJbTAaThl U METOABl IPU PELICHUHM 3aJad W3 Pa3jIM4YHBIX pa3leioB Kypca, B TOM 4YHCIE 3ahad, HE
CBOAAIIMXCA K HENOCPEACTBEHHOMY IPUMEHEHMIO U3BECTHBIX aITOPUTMOB;

- ONUCHIBATH 10 IOCTPOEHHBIM I'paKaM UX CBOHCTBA;

- pemaTth noka3aTreibHble U JJorapu()MUUECKHE ypaBHEHUS U HEPABEHCTBA MOBBIIIEHHOTO YPOBHS;

- IPOBOAMTH JAOKA3aTEIbHBIE PACCYKIACHUS B XOJ€ PEILICHU 3aa4; - BBINOJIHATE YEPTEKU 110 YCIOBUAM 3a7ad; CTPOUTH IPOCTEHINNE CCUYECHUS
Ky0a, IpU3MBbl, TUPAMU/IBL;

- paccUMTHIBaTh MO (hopMyJIaM, UCTIONb3Ys IPU HEOOXOIMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHINNE BHIYMCIUTEIbHBIE YCTPONUCTBA,

- T0OKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHNUs 3a/a4;

- BBIMOJIHATE NpeoOpa3oBaHMs TpaUKOB; ONMUCHIBATh MO TrpaduKky U 1Mo ¢GopMmyJe MoBeJleHHE U CBONCTBA (DyHKIHIA;

- U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEILIEHUI YpaBHEHUI 1 HEPABEHCTB; MPUMEHATh NPUOOpETEHHbIE 3HAHWA W YMEHHUS Ui
peuieHus 3a1a4 IMPaKTUYECKOro XapakTepa, 3a1ad U3 CMEXHBIX JUCLUIUINH;

- MPOBOJUTH JOKAa3aTENbHbIE PACCYX JCHUS B XOJE pEIIeHUs 3aJad; - HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHHUS W YMEHHUS B NPAKTUYECKOU
JesTeIbHOCTH; -BBIOMPATh CIIOCOO IS peIIeHus 3a/1a4 110 TEOPUH BEPOSATHOCTH UX pellaTh.



Paznea 2. Cogep:xanune yueOHOIo nmpeamera.

OcHOBHOe coaepxkaHne MOAYJIA «AJredpa 1 HAYAJIa MATEMATHYECKOT0 AHAJIN32).
IHoBTOpenue (5 u.)
I'n.8. llponsBoaHas u eé reomerpudeckuii cMbica (20 4.).

[Tonsarue npoussoanoil. [IponsBonnas crenennoit pynkuuu. Ipasuna quddepenunpoBanus. [Ipon3BoaHbIe HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIUI.
['eomeTpuyecknii CMBICI IPOU3BOJIHOM.

[{enb: BBECTH IMOHSATUU MPOU3BOJIHON, HAYYUTh HAXOAUTH POU3BOIHBIC C TIOMOIIBIO opMyIT TP PEPEeHIINPOBAHUS;, HAYYNTh HAXOJAUTh YPaBHCHUE
KacaTelbHOU K rpaduky QyHKIUH.

3Harh:

- onpejeNieHre U 0003HaueHUe POU3BOIHOM;

- UMETh IPEJICTaBICHUE O PU3NYECKOM U T€OMETPUUYECKOM CMBICIIE ITPOU3BOIHOM;
- OCHOBHBbIE MpaBuia 1udpepeHnpoBaHus;

- (hopMyJIBI IPOM3BOIHBIX JIEMEHTAPHBIX (DYHKIIHIA;

- YPaBHEHHE KacaTeIbHOM.

YMers:

- HaXOJUTh MPOU3BOAHbIEC 33JAHHBIX (DYHKIINIA;

- HaXOJUTh 3HAYEHHE MTPOU3BOJHON (DYHKIIMHU B TOUKE;

- IPUMEHSATH NnpaBuia TupdepeHIMPOBaHUS U TaOIUIly TPOU3BOAHBIX ANEMEHTAPHBIX (PYHKIMNA MPH BBHIOJHEHUH YIIPAKHEHUI;
- 3aMMCBIBATh YPAaBHEHHUE KacaTebHOM K rpaduky QyHKIMH B TOUKE

I'n.9. llpumeHeHne NPOU3BOAHOM K MCCIe10BAHUI0 QYHKIMHA (214.).

Bospacranue u yosiBanue QyHkIui. OkcTpeMymsl GyHkuuu. [IpuMeneHre npon3BoHON K HOoCcTpoeHuto rpadukoB GpyHkiuii. Hanbomnbiee u
HauMeHblIee 3HaueHus: QyHKuu. [IponsBoHas BTOPOro Mopsijika, BBITYKIOCTh U TOUKH Ieperuoa.



[ens: MoKa3aTh BOZMOXHOCTH IMPOU3BOIHOM K MCCIICIOBAHUIO CBOMCTB (DYHKIIMI M ITOCTPOCHUIO UX TPa(UKOB.
3HaTh:

- KaK#e CBOMCTBA (PYHKUUH HCCIETYIOTCS C TOMOIIIBIO TPOU3BOIHOM;

- OIPEJIEIEHNs TOYEK MUHUMYyMa U MaKCUMyMa, CTallHOHAPHBIX U KPUTHUUYECKUX TOYEK;

- He0OXOIMMOE U JOCTATOYHOE YCIIOBUS IKCTPEMYMOB (DYHKIIHH.

YMersb:

- HaXOJUTh MO rpaduKy IPOMEXKYTKHU BO3paCTaHUsI U yObIBaHUS QYHKIUY;

- HAXO/IUTh MHTEPBAJIBI MOHOTOHHOCTH (DYHKIIMH, 3aIaHHON aHATTMTUYECKH, UCCIeLys e€ uepe3 MPON3BOAHYIO;
- IPUMEHATh HEOOXOIUMOE U JOCTATOUYHOE YCIIOBUS SKCTPEMYMa JJIsl HAX0XKJIEHUSI TOUEK IKCTpeMyMa (QyHKIUH;
- CTpOUTH TpaduK PYHKIUHU C TOMOIIBIO TPOU3BOTHOM;

- HaXOJUTh HAMMEHbIIIEE U HauOOoJbIlIee 3HAYCHUS (PYHKIIHH.

I'n. 10 Uurerpana (16 4.).

[TepBooOpasnas. [IpaBuiia HaxoxieHus nepBoodpazHoit. [Imomane kpuBonuHenHo# Tpaneuuu. Materpan u ero Beraucienue. ®opmyna HeroTona-
neitbnuna. Beruncnenue miomniaaen GUryp ¢ moMouso nHTerpanoB. [IpuMeHneHue mpou3BOAHON M UHTETPaIoB /Ui pelieHus (U3NIeCcKuX 3a1ad.

Llenb: 03HAKOMUTH C TIOHSATHEM WHTETpaja U MHTETPUPOBAHUEM KakK orepanueii, o0paTHoil K AudepeHInpoBaHuIo.
3HaTh:!

- OIIpeJieTIeHne NTepBO0Opa3HOii;

- IpaBUJIa HAX0XKJICHHsI IEPBOOOPA3HBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH;

- (hopmyny Herorona-Jleitbuuna.

YMmers:

- IPUMEHSTH TaOJMIy IEpBOOOPA3HBIX MPH PEIICHUH YIIPAKHEHHI;,

- 1300pakaTh KPUBOJIMHEHHYIO TPATICIIUIO;

- npuMeHATh popmyny HeroToHa-JIeliOHuIIa pU perieHnH yIpaKHEHH.



I'a. 11. Komnaekcnbie uuciaa (17 4.).

Kommnekcnoe uncio. CnoxxeHue u YMHOKCHHC. Brruntanue u AejeHrne KOMIUIEKCHBIX YHCE]L. MOI[yJIb KOMIIJICKCHOT'O 4YHCJia. FGOMeTpI/I‘-IeCKaSI
HHTCpHpeTAlliA KOMIIICKCHOI'O YHCJIa. TpI/IFOHOMCTpI/I‘leCKaH (bopMa KOMILJIeKCHOT0 yncia. CBoiicTBa MOAYJIA U apryMEHTa KOMIIJIEKCHOI'O YHCJIa.
Pemenne KBaJApaTHbIX ypaBHCHI/Iﬁ B KOMIIJICKCHBIX YHCJIaX. HpI/IMepBI peicHnA anre6pa1/1qec1<1/1x ypaBHCHI/Iﬁ B KOMIIJICKCHBIX YHCJIaX.

I'n. 12 .97emMeHThl KOMOMHATOPUKH. 3HAKOMCTBO € Teopueil BeposiTHOCTE.( 26 4.).

Komobunatopusie 3anaun. [lepecranoBku. Pazmemenus. Coueranus u ux cBoiictBa. bunomunansnas ¢popmyna Hetorona. BeposiTHOCTb cOOBITHS.
CrnoxeHue BeposTHOCTEH. BeposATHOCTh MPOTHBOMOIOKHBIX COOBITHHA. Y CIIOBHASI BEPOSITHOCTh. BEpOSTHOCTH MPOM3BECHUS HE3aBUCHMBIX
COOBITHIA.

Lenb: pa3BUTh KOMOWHATOPHOE MBIIUICHUE, 03HAKOMUTH C TEOPHEW COeAMHEHU, 000CHOBaTh (hopMyny 6mHOMa HploTOHA; CHOPMHUPOBATH TIOHATHE
BEPOATHOCTH CIy4allHOTO HE3aBUCUMOI'O COOBITHS, HAyUUTh PeLIaTh 33/1a4d Ha IPUMEHEHHE TEOPEMBI O BEPOSITHOCTU CYMMBI JIByX HECOBMECTHUMBIX
COOBITHI MHA HaX0X/I€HUE BEPOATHOCTH MPOU3BECHUS IBYX HE3aBUCUMBIX COOBITUH.

3HaTh:

- IOHSTHE MEPECTAHOBKH, PA3MEILICHUS U COYETAHUSI;

- KOMOMHATOPHOE MIPABIIIO YMHOKEHUS;

- IPUEMBI pellieHNs] KOMOUHATOPHBIX 3a]1a4;

- OIICHUBAHUE BEPOSTHOCTHU CIIYYalHOTO COOBITHS C IIOMOIIBIO OTMPEIETICHHS YaCTOTHI COOBITHS B X0/1€ SKCIIEPHUMEHTA.
YMeTs:

- pemaTh KOMOMHATOPHBIE 3a1a4H;

- pemaTh HECJIOKHBIE 3a]]a4H Ha HAX0KICHHE BEPOSTHOCTH COOBITHSI.
I'naBa 13. Cratuctuka (9 4.)

Cnyuaitnbie BennuuHbl. L{eHTpansHbie TeHASHIIMU. Mepsl pa3dpoca.
3HaTh :

- IOHATHE CIIyYallHOW BEJINYUHBI,

- OCHOBHBIE IICHTPAJIbHBIE TCHACHIINHN: MOJIa, MEJIMaHa, CpPeTHEE;



-OCHOBHBIE MEPHI paz0poca 3HAYCHHUH CITyYaifHOW BETMYUHBI: pa3Max, OTKIIOHEHUE OT CPEAHETO U IUCTICPCHUIO.
VYMeTh :

- HAXOIUTH I_IeHTpaJILHBIe TCHACHIINN y‘IC6HBIX BBI60pOK;

- HaXOJUTh MephI pazdpoca cirydyailHOM BEIMYMHBI C HEOOJIBLINM YUCIIOM PA3JINYHbIX €€ 3HAUYEHUI.

HUTorosoe noBropenue kypca ( 18 4.).

OcHoBHoe conep:kanue moayJs «I'eomeTpus».
Hunaunap, konyce, map ( 19 4.).

[Tonstue nunuuapa. [nomans noBepxnocty uuinnHapa. [louarue konyca. [nomans moBepxHOCTH KOHYyca. Y CEYEHHBIN KOHYC. Ero 3jeMeHTsI.
Ceuenus xonyca. Dmurnc. ['unep6ona, napadona kak ceueHus konyca. [llap, cpepa, nx ceuenus. Ypasuenue cepsl. KacaTenbHas miockocTh K
chepe. [Inomanp chepsl. [{umuaapuueckre 1 KOHUYECKUE TTIOBEPXHOCTH.

OcHOBHas LieNb: JaTh yyallluMCs CBEJIeHUsI 00 OCHOBHBIX BUAX T€J BpaILlEHUS.
3HaTb:

- IOHATHE HWJINHIPUYECKON U KOHMYECKOU ITOBEPXHOCTEN;

- IOHATHE LIUJIMH/IPA, KOHYCA U UX JIEMEHTOB;

- (hopMyJIBI 17151 BBIYMCIICHUS TUIOIIAeH MOBEPXHOCTEH IMIMH/pPA U KOHYCA;

- IOHATHE cephl, mapa, UX JIEMEHTOB;

- ypaBHEHHE c(epbl, TEOPEMBI O KacaTeIbHOU MIOCKOCTH K cepe;

- (hopmymy mIoLIaAN MOBEPXHOCTHU CEPBHI.

YMers:

- peuiaTh 3ala4r Ha BBIYUCIICHUC ILIoIIaaei HOBerHOCTeﬁ HUInHApAa, KOHYCA, C(pCpBI.



O0bémbI Tea (224.).

[TonsTre 06béMa. OOBEM IPSIMOYTOJIILHOTO TapalIeIeIHIIe [, IPSIMOU MPU3MBI, HWIHHIPA. BeraucieHne 00bEMOB ¢ TOMOIIBIO OMPEACIEHHOTO
uHTerpana. O6bEM HaAKJIOHHOM MPU3MBI, IMPAaMUJIbl, KOHYCA, 11apa, I1apoBoro cerMenTa. llapoBoro ciios v mapoBoro cekTopa.

OcHOBHas 11eJIh : MPOJIOJDKUTH H3yUYeHNE MHOTOTPAHHUKOB U TEIl BPAILIEHUS B XOJC PEIICHHUS 33/1a4 Ha BEIYMCICHHE UX 00BEMOB.
3HAaTh :
- IOHATHE 00bEMA, OCHOBHBIE CBOICTBA OOBEMOB;
- (opmymbl HaxOkAEHU 00BEMOB MPU3M, HUIMH]PA, TUPAMUIBI , KOHYCA, IIapa.
YMeTs:
- pemaTh 3a/a4M Ha BhIUKUCIEHHE 00bEMOB MPU3M, IIHJIKH]IPA ,[IMPAMUJIBI , KOHYCA, IIapa.
MeTtoa koopauHaT B mpocTrpancTie (174.).

Z[eKapTOBI)I KOOPAWHATHEI B IPOCTPAaHCTBC. q)opMyna PACCTOSAHUA MCKAY ABYMS TOYKaAMU. ypaBHeHI/Ie C(l)epbl " IJIIOCKOCTH. qDopMyna pacCTOoAHUA
OT TOYKH JO IIJTTOCKOCTH. BeKTOpBI B KOOpAHWHATAaXx, MOAYJIb BEKTOPA, paBECHCTBO BEKTOPOB, CJIIOKCHUC N YMHOXKCHUC BECKTOPA HAa YHUCJIO B
KOOpJAuHarTax. Yron MCKIAY BCKTOPAMH. CKaJ'ISIpHOG MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHOCTL BEKTOPOB B KOOpAUHATAX.

OcHoBHas OCJIb: C(l)OpMHpOBaTL YMCEHUA NPUMCHATH KOOp)II/IHaTHHﬁ u BeKTopHHfI METO/ K PCHICHUIO 3a/1a4 HAa HAXOXKJACHUC IJIMH OTPE3KOB U
YTJIOB MEKAY IIPAMBIMU U BEKTOPaMU B IIPOCTPAHCTBE.

3HaTh:

- IIOHATHEC HpﬂMOerJ’IBHOﬁ CHUCTEMBI KOOPJWHAT B IIPOCTPAHCTBE,

- IOHATUC KOOPAUHAT BEKTOPA B HpHMOYI‘OHLHOﬁ CUCTEMC,

- (bOpMYJ'ILI KOOpAUHAT CCPCANHDBI OTPE3Ka, AJIMHBI BEKTOPA, paCCTOAHUA MCKAY ABYMA TOUKAMU, IIOHATHUEC YIJIlda MCIKIY BECKTOpAMU,
- IOHATUA CKAJSIPHOTO MTPOU3BCACHUA BCKTOPOB, (bOpMYJ'Iy CKaJIApHOTO IMPOU3BCACHUA B KOOPAWHATAX

- CBOMCTBa CKaJIApHOI'O IMPOU3BEACHNA,

- IOHATUA ABUXCHUS B IIPOCTPAHCTBE U OCHOBHBLIC BU/IbI ,Z[BI/I}IQCHHI;'I.



VMmeTs:

- CTpOI/ITB TOYKU B CUCTCMEC KOOpI{I/IHaT 110 3aIaHHBIM KOOp,Z[I/IHaTaM U HAaXOOAUTh KOOpl[I/IHaTBI;

= BBIIIOJIHATH I[CﬁCTBHSI HaIa BeKTOpaMI/I C 3aJaHHBIMHA KOOpI[I/IHaTaMI/I;

- pemaTh IpocTerIue 3a1a4i B KOOpIMHATAX;

- BBIYUCJIATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB M HAXOIUTh YTOJI MEXKY BEKTOPAMH, MPSIMBIMU U TIJIOCKOCTSIMHU.

IHoBTOpenue. Pemenue 3aaay. ( 18 4.).



Pasznen 3 TemaTnyeckoe miiaHupoBaHue

Ne I'naBa Bcero B ToM uucne ypoku KoHTponbHble paboThl
4acoB

IloBTOpPEHME ) 4
IIpoun3BonHasi M e€ reoMeTpUYECKH CMBICI 20 19
IIpumeHeHne NPOU3BOAHON K HCCIEI0BAHNIO QyHKIUIH 21 20
HuTerpan 16 15
KomiuiekcHbIe yncia 17 16
JJIeMeHTbl KOMOMHATOPUKH. 3HAKOMCTBO C Teopueil 26 24
BEPOSITHOCTEI.

CraTucruka 9 9
HTorosoe nopropeHue Kypca 18 17
uaunap, KoHyc, map 17 18
O0BbéMmbI T 20 20
Metoa KOOpAMHAT B IPOCTPAHCTBE 16 15
IToBTOpenue. Pemenue 3agauy. 13 18




Hpuioxenue 1. KajengapHo-remaTnyeckoe IIaHMPOBaHUeE

Ne Tema ypoka. Korso |[dara mo Hara
4acoB bakTuyecku
ILUIAHY
1. [ToBTOpenue. /leficTBUTENbHBIC YHCIIA. 1
2. [ToBropenne. Crenennas ¢pynkmus. [lokazarenbHas QyHKIusI. 1
3. [ToBropenwue. Jlorapudmudeckas GyHKITHS. 1
4, [ToBTOpenue. Tpuronomerpuyeckue GyHKIUH. 1
S. [TIpousBoaHas. 1
6. [TpounsBoaHas. 1
7. [TpounsBoaHas. 1
8. Beoanas koHTpOJBLHAsE padoTa 1
9. |IIpomsBojHas CTENEHHON (yHKIIN. 1
10. |TIpomsBoxHas cremenHOl (yHKIHHL. 1
11.  |IpowmsBomHas cTeNeHHOM (yHKIUH. 1
12, |MIpaeuna muddepermmposanms. 1
13. | IlpaBuna quddepenumpoBanns. 1
14.  |MIpaeuna muddepenmmposanms. 1
15, |[IpousBoHbIe HEKOTOPHIX YIEMEHTAPHBIX (YHKIIMIA. 1
16. |TIpom3BojHEIE HEKOTOPHIX SIEMEHTAPHEIX ()YHKIIHIL. 1
17.  |[IpousBojHbIe HEKOTOPBIX  DIEMEHTAPHBIX (YHKIHA. 1
18.  |T'eomeTpuueckuii CMBICI TPOM3BOIHOL. 1




19.  |T'eomerprueckHii CMBICI IPOU3BOIHOI. 1
20.  |T'eomeTpHueCKHii CMBICI IPOU3BOIHOM. 1
21.  |T'eoMeTpHYeCKHil CMBICI IPOU3BOIHOM. 1
22. IToBTOpenue no teme: «IIpon3BoaHas u €€ reOMETPUUECKUN CMBICID). 1
23. |KourpoabHas paGora Nel mo Teme: «IIpom3BomHasi M e¢ reoMeTpHYECKHIi 1
CMBIC/IY.
24. IToBTOpenue no reme: «IIpon3BoaHas u €€ reOMETPUUECKUNA CMBICI. 1
25.  |Bo3pacranue u y6bIBaHHE (DYHKIHN. 1
26. |Bospacranue n yobiBaHME QYHKIHN. 1
27. |Bo3pacranue u yobIBaHHE ()YHKIHIN. 1
28. |DkcTpeMyMBI YHKITHH. 1
29.  |DkcTpeMyMBI YHKITHH. 1
30.  [3kcTpeMyME! GyHKIMM. 1
31l.  |TIpumenenue MPOM3BOAHOI K MOCTPOCHUIO IPaUKOB (DYHKIHIA. 1
32.  |[Ipumenenue NpOM3BOIHO K MOCTPOESHHIO IPaUKOB (yHKIIHIA. 1
33.  |[Ipumenenue Npou3BOIHO K MOCTPOESHHIO IPaUKOB (yHKITHIA. 1
34.  |TIpumeHeHMe MPOM3BOIHOI K MOCTPOCHUIO IPaduKoB (DYHKIIHIA. 1
35, |HambombIuee n HanMeHbIIee 3HAYEHUS (HYHKIIHHL. 1
36. |HambombIuee n HanMeHbIIee 3HAYCHUS (HYHKIIHHL 1
37. |HauGonsee n HaMMEHBIIEE 3HAYCHUS (DYHKIIHH. 1
38. 1

Haubonbinee n HanMeHbIee 3Ha4eHUsT (PYHKIIUH.




39.  |Bemyknocth rpaduka QyHKIMH, TOUKHU Iepernoa. 1
40.  |BemykiocTs rpaduka GpyHKIHH, TOYKH Heperuoa. 1
41.  |BemyknocTs rpaduka GyHKINH, TOUKH HEeperuoa. 1
42. | Ypok 0600IIeH s ¥ CHCTEMATH3AIMK 3HAHMIA. 1
43. |Kontponbhas paGota Ne2 mno Teme: «IIpuMeHeHnHe NPOM3BOAHOH K 1
HCCJIeI0BAHUIO QYHKIIHII».
44. |Ypok 06001IeH s ¥ CHCTEMATH3AIMY 3HAHUIA, 1
45.  |TTepBooGpa3Has. 1
46.  |[IepBooGpa3Hast. 1
47.  |TIpaBuna HAXOXIEHHS TIEPBOOOPA3HBIX. 1
48.  |TInowans KpUBOMMHEIHHO TPANELHH U HHTETPaJL. 1
49.  |TInowans KpUBOMMHEHHOM TPANELHH U HHTErPaJL. 1
50.  |TInomans kpuBOMMHEHHOM TpaNeyy 1 HHTETPaJL. 1
Sl.  |Brrumcnenne naTErpaos. 1
S2. |BeIUMCIICHHE HHTEIPAJIOB. 1
53.  |BrlunciIeHHe MIOMA/eH ¢ MOMOIIBIO HHTETPAIIOB. 1
54.  |Berumcienne miomaeil ¢ MoMOMIbIO HHTErPAIoB 1
35.  |KouTpoawsHas paGora Ne3 mo Teme: «MuTerpam». 1
96.  |TIpumeHenue MPOM3BOIHOI M MHTErpasIa K PENICHHIO TPAKTHIECKHX 3a71ad. 1
S7. |Ypok 0600IIEHHS U CHCTEMATH3AINN 3HAHUIH 1
58. 1

Ypok 0000111eHNS U CUCTeMAaTU3alluy 3HAHUH




59.

Onpez[eneHI/Ie KOMIIJICKCHBIX YHCECII.

60. |Crnoxenwue u YMHOXEHHE KOMIUIEKCHBIX YUCE.

61. Anrebpanyeckas popMa KOMIUIEKCHOTO YHCIIa

62. | Anre6pamueckas Gpopma KOMILIEKCHOTO YHCIa

63. |ConpskéHHbIe KOMILICKCHBIE YHCIIA.

64. |ConpskéHHBIC KOMIIIEKCHBIE UHCIA.

65. ['eomeTpuyeckas UHTEpIIpETAIUS KOMILUIEKCHOTO YHCTIa.
66. ['eomeTpuyeckas uHTEepHpeTaLMs KOMIUIEKCHOTO YHCIa.
67. Tpuronomerpuyeckas popMa KOMIUIEKCHOTO YHCIIa

68. Tpuronomerpuueckas ¢opmMa KOMIUIEKCHOTO YHCIIa

69. KopHu 13 KOMIIJIEKCHBIX YHCEI U UX CBOMCTBA

70. KopHH 13 KOMIUIEKCHBIX YUCET U UX CBOMCTBA

71. KopHu MHOTrOUIIEHOB

72. |TlokazarenbHas dbopMa KOMIUIEKCHOTO YHClia

73. |TlokasarenbHas dbopMa KOMIUIEKCHOTO YHCIia

74,

KonTpoabsHnas padora Ne4 nmo reme « KoMiiekcHbIe YHCIa»




75.

Ypoxk 00001IeHNS U CHCTEeMaTH3allui 3HAHUH

76.  |KomOuHaTOpHEIE 3a1a4N

77. |TlepecTanoBKH

8. |IlepecranoBku

79.  |Pasmemenne

80. |Pasmentenne

8l. |Coueranus u ux cBoiicTBa

82. |Coueranus u ux cBoiictpa

83. |bunom HeroToHa

84.  |bunom HeroToHa

85. |KonTpoabHas pa6ora Ne5 o Teme «JJIeMeHThI KOMOHHATOPHKI
86. |Vpok 06061IeHNs 1 CHCTEMATH3AINN 3HAHHIA

87.  |Cobbitus.

88.  |Kom6unammu coObItuii. [IpoTHBOMONIOKHOE COOBITHE.
89.  |Komburamuu coGrITHit. IIpOTHBOMIONOXKHOE COOBITHE.
90. |BeposTHOCT COOBITHS.

91. |BeposTHOCTH COOBITHSL.

92. |CnoxeHne BeposTHOCTEIH.

93.

HezaBucumplie cOOBITHS. Y MHOXKEHUE BEPOSTHOCTEH.




94. [KouTtpoabHasi paboTaNe6 no teme:« IjaeMeHTbI TEOPUH BEPOSITHOCTEI 1

95. |Ypok 06001IeH s U CUCTeMaTU3alluy 3HAHUH

96. |CnydaiiHple BETUYHHBI 1

97. |CnyvaiiHbple BEIUYHHBI 1

08. |llenTpasibHBIC TEHACHIIUU 1

99. |LleHTpanbHbIE TEHACHIIUH 1
100. |Mepsl pazbpoca 1
101. |Mepsl pazbpoca 1
102. [MepsI pa3dbpoca 1
103.  |Kourtpoannas paGora Ne7 no Teme «CTATHCTHKAY 1
104.  |Vpok 0606ImIeHNs H CHCTeMATH3AINN 3HAHUI 1
105.  |Vpok 0606menns 1 cHCTeMaTH3aINHN 3HAHUI 1
106. |Vpok 0606ImIeHNs H CHCTeMATH3AINHN 3HAHUIT 1
107. | Vpok 0606mIenns 1 cHCTeMaTH3aIIHI 3HAHUI 1
108.  |Vpok 0606IIeH s 1 CHCTeMATH3AINHN 3HAHM 1
109.  |Ypok 060o6uIeHNs 1 cHCTeMaTH3aIMH 3HAHHIT 1
110.  |Vpok 0606IIeHNs 1 CHCTeMATH3aINN 3HAHU 1
111, |Ypok 06o6IIeHNs 1 CHCTeMATH3AIMH 3HAHHIT 1
112, |Vpok 0606IIEHNs 1 CHCTeMATH3aINN 3HAHMI 1
113.  |Ypok 0606IIeHHs 1 CHCTeMATH3aIMH 3HAHHIT 1
114. 1

Ypok 0000111eHNS U CUCTeMaTU3alluy 3HaHUH




115.

Ypoxk 00001IeHNS U CHCTEeMaTH3allui 3HAHUH

116. |Ypok 06o6uIeHNs 1 CHCTeMaTH3AIMH 3HAHHT
117.  |Vpok 0606ImeHns 1 cHCTeMaTH3aINK 3HAHUH
118. | Ypok 0606uIeHHs 1 CHCTeMATH3AIMH 3HAHHIT
119.  |Ypok 0606LIeH s 1 CHCTeMATH3ALMH 3HAHHIT
120. | Ypok 0606uIeHHs 1 CHCTeMATH3AIMH 3HAHHIT
121, |Ypok 0606LIeH s 1 CHCTeMATH3ALMH 3HAHHIT
122, |Ypok 06061IeHNs 1 CHCTeMATH3AIMH 3HAHHIT
123.  |Vpok 0606IIEH s H CHCTeMATH3AINN 3HAHMI
124, |Ypok 0606IIeHNs 1 CHCTeMATH3aIMH 3HAHHIT
125.

126.

Ob6o0611aro1iee MOBTOPEHKE Kypca aareOpsl M Haval aHanusa 3a 11 kiace




KanennapHo-temaTudeckoe njianupoBanue Mmoayias «'eomerpusi».

Ne Tema ypoka Ko Hara Hara
NPOBeICHUs] | IPOBeICHHUS
n/m Hacon 10 IJIAHY (paxkTuyecku
1. Huaunap, konyc, map. | [losropenue. Lununap 1
17 4.
2. [Inomanp MOBEPXHOCTH HUIMHIPA 1
3. [Inouiaap MoBEpXHOCTH HUIMHIPA 1
4. Konyc 1
5. YcedeHHbl KOHYC 1
6. Konyc. ¥YceueHHbIil KOHYC. 1
7. [Inomans MOBEPXHOCTH KOHYCA 1
8. [Tnomanp MoBEpXHOCTH KOHYCA 1
9. Cdepa u map 1




10. Cdepa u map

11. B3aumHoe pacnonoxenne chepsl U TNIOCKOCTH

12. KacarenpHast mmockocTth k chepe

13. [Tnomane chepsl. Bzanmuoe pacnonoxenue chepsl U
IpsAMOM

14. Cdepa, BrricaHHas B HUIMHIPUYECKYIO, KOHUYECKYIO
MOBEPXHOCTH

15. Cdepa, BrcanHasi B IUIMHAPUUECKYIO0, KOHHYECKYIO
MOBEPXHOCTH

16. CeueHusi LUIMHAPUYECKON, KOHUUECKON TOBEPXHOCTH

17. Kountpoabsnas padora Ne 1 no teme: «uaunap,
KOHYC, IIap»

18. Oo6bembl Tea1. 20 4 Pa6ora Hax ommbkamu. [ToHaTHE 00BEMA

19.
O6beM IpsIMOYTOJIBHOTO Hapajlieenuneia

20. O0BeM MpsIMOYTOJIbHON TPU3MBI

21. O06bemM muIMHIpa

22. Brruncnenne 00beMOB Tell ¢ TOMOIIBIO HHTErpajia

23. OO0beM HaKIIOHHOW TTPU3MBI




24,

O6bem nupamMusl

25. O06bemM mUpamMuIbl

26. Pemenue 3anau mo reme «O0bEeM MHOTOTPAaHHUKA

217. O0Bem KoHyca

28. O0Bem KoHyca

29. KontpoabHas padora Ne 2 mo teme: «O0beMbI TeJI».

30. Pabora najg omubkamu. Pemtenue 3amay mo reMe «O0beM
TEJ1 BpaIlCHHS

31. O6beM mrapa.

32. O6bem mapa.

33. OO6beM 11apoBOro cerMeHTa, apoBOro CIO0S U IIAPOBOTO
CIEKTpA.

34. [Tnomans cheps

35. Pemenwue 3anau mo teme «O6beM mmapa. [lnomans
cdepb»

36. Pemenwue 3ama4 mo teme «O0beM Iapa M €ro 4yacTein»




37.

KontpoabHnas padora Ne 3 mo teme: «O0bem mapa u
momaab cepb»

38. MeTox KOOpAUHAT B Pabora Hag ommbOkamu. BekTopsl
NPOCTPAHCTBeE.
JBu:xenne. 16 u
39. [IpsiMmoyronbHas cucTeMa KOOpJIMHAT B MMPOCTPAHCTBE.
40. Koopaunats! BekTopa
41. CBsi3b MEX]ly KOOpAUHATAMH BEKTOPOB M KOOPIUHATAMHU
TOYEK
42. [Ipocreiimme 3a1a4u B KOOpAUHATAX
43. [Ipocreiimme 3axa4n B KOOpAMHATAX
44, Pemenue 3amgad no reme «KoopauHaThl TOYEK U
KOOpPJMHATBlI BEKTOPOB»
45. KonTtpoabHnas padora Ne 4 no reme «Koopaunartsl
TOYEK M KOOPAUHATHI BEKTOPOB».
46. Pabota Hax ommbkaMu. Y10 MEXTy BEKTOPaMHU.
CkanspHoe Mpou3BeIeHnEe BEKTOPOB
47. VYron mexay Bekropamu. CKansipHOE TPOU3BEAECHUE

BEKTOPOB




48.

Vron mexy Bekropamu. CKasipHOE TPOU3BEACHHE
BEKTOPOB

49. Brluncnenue yrios Mex1y IpsIMbIMU U INIOCKOCTSMU.

50. Pemenwue 3anay.

ol. Kountpoabsnas padora Ne 5 o teme: «CkansipHoe
IMPOU3BCACHUC BCKTOPOB U JIBUKCHHUCH

52. Pabora nan ommbOkamu. J[BrkeHue

53. JIBrokeHue

o4, IToBTOpenne kypca 13 u | O0oOIarOIIEe TOBTOPEHUE Kypca T€OMETPUU

55. O6o0maroiiee MOBTOPEHHUE Kypca TeOMETPUHU

56. O6o01maroiiee MOBTOPEHUE Kypca TeOMETPUHU

S7. O6o0maroiiee MOBTOPEHHUE Kypca TeOMETPUHU

58. O6o06mmatoniee MOBTOPEHUE Kypca TeOMETPUN

59. O6o06mmatoniee MOBTOPEHUE Kypca TeOMETPUn

60. O6o06mmatonee MOBTOPEHUE Kypca TeOMETPUN

61. O6o06mmatonee MOBTOPEHUE Kypca TeOMETPUN

62. O06o06maroree MOBTOPEHNE Kypca TeOMETPUN




63.

O6o0m1aromee MOBTOPEHNE Kypca FeOMETPHH

64. O6o06mmatonee MOBTOPEHUE Kypca TeOMETPUN
65. O6o0maroiiee MOBTOPEHHUE Kypca TeOMETPUHU
56-66 O6o0maroiiee MOBTOPEHHUE Kypca TeOMETPUHU




116
6 4.

Bx.x.p

Kontponbnast pabdora Nel mo Tteme: «llpowsBomnas u eé
T€OMETPUYECKUI CMBICID).

KonTtponbHast padora Ne2 no teme: «lIpumenenne nponu3BoIHON
K UCCIIIOBAaHUIO (DYHKIHID».

KonTponabnas padora Ne3 no teme: «HTErpan».

Kontponbnas padota Ne4 o reme «1€MEHTHI
KOMOMHATOPUKI

KonTponbnas padota Ne5 nmo teme: «1€MEHThI TEOPUU
BEPOATHOCTEN».

KonTpombnas padora Ne6 o teme «CTaTUCTHKA»

AnMm.k.p 3a | momyroaue

AnM.K.p 3a 2 nosyrozaue

KonTponbnas padora Ne 1 o reme: «lununap, KoHyc, map»

Kontponbnas padota Ne 2 o teme: «O0BEMBI TE.
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