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BBenenue

Pabouas nporpamma no npeamety «Marematukay (MpodUIbHBIN YPOBEHB)
COCTAaBJICHA B COOTBETCTBMM ¢ TpeOoBaHusMu DenepasbHOrO KOMIIOHEHTA
TOCY/IapCTBEHHOTO 00pPa30BaTENBbHOTO CTaHJApTa CPEAHEr0 OOIIET0 0Opa30BaHUS
no MaremaTuke  (OIpoQUIBHOTO  ypOBHS),  YTBEPNKAEHHOTO  MPUKA30M
Muno6pazoBanust Poccum Ne 1089 or 5 mapra 2004 r. (¢ M3MEHEHUAMU U
JIOTIOJTHEHUSIMH ).

Pabouas mporpamma BBITIOJIHSAET ABE OCHOBHBIC (DYHKITUU:

NudopmanmonHo - Meroauueckass (yHKIHMS TO3BOJISIET BCEM YYaCTHHKAM
00pa30BaTeNBLHOTO Mpollecca MOMYYUTh MPEACTaBICHUE O IENX, COACpKaHUWU,
oOmielt crpateruv OOy4eHMSs, BOCIUTAHUS U PA3BUTHUS YYAIIUXCS CPECTBAMHU
JTAHHOTO Y4eOHOT0 MpeaMeTa.

OpraHu3alMoHHO - TUIaHUpYromas (QYHKIHS MPEeayCMaTpUBAET BBIICICHUE
3TAoB O0Y4YEeHMs], CTPYKTYpHUpOBaHUE y4ye€OHOro Marepuala, ONpEIENIEHUE €ro
KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTHK HA KaKIOM U3 HTAIlOB.

OO0uas xapakTepuCcTHKA Y4eOHOI0 nmpeamera.

[Ipy u3ydeHHH Kypca MaTeMAaTHKM Ha OPO(HUIBHOM ypOBHE B cCTapuiei
IIKOJIE TOPOJOJDKAIOTCS MW TOJY4YaloT pPAa3BUTHUE COJEP)KATENIbHbIE JIMHUU:
«Anzeopa», «@yukuyuu», «Ypasnenua u Hepasencmea», «l'eomempuny,
«Inemenmosl KOMOUHAMOPUKU, MeEOPUU GEPOAMHOCMEN, CMAMUCMUKU U
J102uKu», BBOOUTCA TUHUS «Hauana mamemamuyueckozo ananuzay.

W3ydyenne wmaTeMaTUKM Ha MNPOPUIBHOM YPOBHE CpEOHEro 0OIIero
oOpa30BaHMsI HAIIPaBJIEHO HAa JOCTHKEHHUE CJAeYIOIINX Hesei:

- (opMupOBaHHE TMpPEACTAaBICHUN 00 HIEAX U METOAAX MaTEeMaTUKU; O
MaTeMaTUKEe KaK YHHUBEPCAJIbHOM S3bIKE HAyKH, CPEACTBE MOACIUPOBAHUS
SIBJICHUU U TIPOLIECCOB;

- OBJIaJICHHWE S3BIKOM MaTEMaTWKH B YCTHOM W THMCHMEHHOW (opme,
MaTeMaTUYECKUMH 3HAHUSAMH UM YMEHHSIMHU, HEOOXOIUMBIMU [JISI U3YYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JTUCUUIUIMH, MPOJOJDKEHUS OOpa3oBaHUS U
OCBOCHHMSI M30pAHHOM CIEUATbHOCTH HA COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTMYECKOIO MBIIUICHUS, aJITOPUTMHUYECKON  KYJIbTYpHI,
MPOCTPAHCTBEHHOI'O BOOOpAKE€HUsI, MAaTEMAaTUYECKOIO MBIIUICHUS U HUHTYULUH,
TBOPYECKUX CITOCOOHOCTEH, HEOOXOAUMBIX JJI TPOJOJKEHUsT 00pa30BaHUS U JJIs
CaMOCTOSITEJIbHOM JIESITEIbHOCTH B OOJIACTU MAaTEMAaTHUKU M €€ TMPUIIOKEHUU B
Oynymieit mpodeccuoHaIbHON AeATeIBHOCTH,

- BOCIHTaHUE CPEICTBAMU MATEMATUKH KYyJIbTYpbl JIMYHOCTH uepe3
3HAKOMCTBO C HUCTOPHUEW DPAa3BUTHS MATEMATHKH, SBOJIOLHMEH MaTEMaTUYECKHX
uJel; TIOHMMaHWs 3HAYUMOCTM MAaTEMaTHKWA IS HAy4YHO-TEXHUYECKOIO
nporpecca.

Mecto npeamera B 6a3MCHOM y4eOHOM ILIaHE.

Cornmacio  ®epnepanbHoMy  0a3ucHOMY  y4yeOHOMY  IUIaHy  JUIs
oO11eo0pa3oBaTeNbHbIX yupexkaeHu Poccuiickoit ®enepanu Ha U3y4YCHHUE
npeamera «MaremaTuka» Ha NpodUIbHOM ypoBHE OTBoaUTCA 420 y4yeOHBIX
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yacoB: 210 yaca B 10 knacce u 210 yaca B 11 kjmacce wu3 pacuera 6 yacoB B
Heaento (¢ yuérom 35 yueOHbIX Henenb). KomuuecTBO KOHTPONBbHBIX padoT B 10
knacc - 13, B 11 xiracce — 13.

Kypc maremaruku 10 - 11 kjmacca COCTOMT M3 CIEAYIOIIMX HPEIMETHBIX
JUHUMA: «AnreOpa W Havana aHanuzay, «l'eomerpus», «OJIE€MEHThl JIOTUKH,
KOMOMHATOPUKH, CTATUCTUKU M TEOPUM BEPOSITHOCTH», KOTOPBIE H3Y4aroTCs
OsokaMu. B COOTBETCTBMM C 3THUM COCTABJIEHO TEMAaTHYECKOE IJIAHUPOBAHUE:
anreOpa U Haydaja aHajlu3a U3 pacyera 4 yaca B HEJENI0, NeoOMeTpus — 2 yaca B
HEJIEIIIO.

Cpok peanusanuu padodeil yueOHON IpOrpaMMBbl — iBa Y4€OHBIX TOAA.

@®opMblI OpraHu3anuu yuedHOro npouecca:

® UHAMBHUAYaJIbHEIC,

® TPYNIOBHIE;
® HHAWBUYaIbHO-TPYIIIOBHIE;
e (ponTaNBHBIE;
® [PAKTUKYMBI.
@opMBbI 1 BUIBI KOHTPOJIA.
Tectsl
JlnarHocTU4eCKU .
. KontponbsHbie U CEHTAOph-Maii
1 KOHTPOJIb
CaMOCTOSITEJIbHbBIE pa0OTHI
. OpoHTAJIbHBIN u
Tekymmuu .
VH]JIUBUAYAJIbHBIA KOHTPOJIb MOYpPOYHO
KOHTPOJIb
PaboTa no kaproukam
TemaTnueckuii KonTposasHbie paboThI B KOHIIE
KOHTPOJIb CamocTosiTenbHbIe pabOThI W3YYEHHOU TEMBI
HUtorosslit AJIMUHHUCTpaTHUBHBIE B HayaJie roja,
KOHTPOJIb KOHTPOJIbHBIE pabOThI KOHIIE MOJIyTOUi

TpeOoBaHusA K YPOBHIO NIOATOTOBKHU BbINYCKHUKOB.

B pesynbrare wH3yueHHs MaTEeMaTUKU Ha NPO(UIBHOM YpOBHE YYEHUK
JIOJIKEH:

3HATh/TIOHUMATh:

- 3HAYEHUE MATEMAaTUYECKOM HAayKHW Il PELICHHs 3a7ad, BO3SHUKAIOLIUX B
TEOPUH M MPAKTHKE; MIHUPOTY U OrPAHUYEHHOCTh NPUMEHEHUS MaTeMaTHYeCKHX
METONOB K AaHaIu3y M HCCIEIOBAHUIO TPOLIECCOB M SBJICHUN B MPHUPOAE H
OOILIECTBE;

- 3HAUE€HHE MPAKTHKU U BONPOCOB, BO3HUKAIOUIUX B CAMOW MaTe€MaTHKE, IS
(GbopMUpPOBaHUA U PA3BUTHUS MATEMATUYECKON HAYKU;

- WJIeW pacIIUPEHHs] YHCIOBBIX MHOXKECTB KaK Croco0a MOCTPOCHHSI HOBOTO
MaTeMaTU4YeCcKOro amnmnapara JUisli pelieHUs MPAKTUYECKUX 3a1a4 U BHYTPEHHHX
3aJ1a4y MaTEMaTUKH;

- 3HAYEHUE HJEH, METOJOB W pE3yJbTAaTOB alNreOpbl WU MaTEeMaTUYECKOTO
aHaju3a I MOCTPOEHUS MOJENEN PeaIbHBIX MTPOLIECCOB U CUTYaLIH;
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- BO3MOKHOCTH T€OMETPHUH ISl ONUCAHUSI CBOMCTB peajbHBIX NPEIMETOB U
UX B3aMHOIO PaclOJIOKEHHUS;

- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JOTMKA MAaTEMaTUYECKUX PACCYKICHUH,
UX PUMEHUMOCTD B PA3JIMYHBIX 00JIACTSIX YEIOBEUYECKOU NEATEIbHOCTH;

- pa3znuuue TpeOOBaHUH, MPEABABIAEMBIX K J0Ka3aTeIbCTBAM B MATEMAaTHUKE,
€CTECTBEHHBIX, COLMAJIBHO-D)KOHOMUYECKMX M T'yMaHUTapHbIX HAayKaX, Ha
IIPaKTHUKE;

- poib AKCMOMAaTHKH B  MaTEMaTUKE; BO3MOXHOCTb IIOCTPOCHMS
MaTEMaTUYECKUX TEOpPUM Ha aKCHMOMAaTUYECKOM OCHOBE; 3HAYEHUE AKCMOMATHKHU
JUIL IpyTUX o0nacTel 3HaHUS U IS IPAKTUKY;

- BEpPOSTHOCTHBIA XapaKTep pPa3dU4HbIX IPOLECCOB M 3aKOHOMEPHOCTEH
OKPY’KaIOLIEr0 MUPA.

YuciioBble 1 OyKBEeHHbIE BbIPA:KEeHHSA

YMeTs:

- BBINOJIHATH apU(PMETUYECKHE ACHCTBHUSA, COYETash YCTHbIE MU NMUCHbMEHHBIE
IPUEMBI, IPUMEHEHHUE BBIYUCIUTENBHBIX YCTPOMCTB; HAXOJIWUTh 3HAUEHHS] KOPHS
HATypaJbHON CTENEHU, CTENEHH C palUMOHAIBHBIM IOKa3aresneM, Jjorapudpma,
UCIOJIB3Ysl MpPU HEOOXOAMMOCTH BBIUMCIHUTEIbHBIE YCTPOICTBA; IOJIB30BATHCS
OLICHKOM Y NMPUKHUJIKOW IPU IPAKTUYECKUX pacyeTax;

- OPUMEHATh IIOHATHS, CBSA3aHHBIE C JEIMMOCTBIO LEJBbIX YHCEN, IpHU
pelIeHNN MaTEMaTUYECKUX 3a/aY;

- HAXOJAWTh KOPHHM MHOTIOYJIEHOB C OJHOM IEPEMEHHOM, pacKIaabIBaTh
MHOTOWIECHBI HA MHOKHUTEIIN;

- BBINOJHATH JEHUCTBHUS C KOMIUIEKCHBIMH YHUCJIaMH, I0JIb30BaThCs
r€OMETPUYECKOW MHTEPHPETANNUECH KOMIUICKCHBIX YHMCEN, B MPOCTEHUIIUX CIIydasx
HaXOJIUTh  KOMIUIEKCHBIE  KOPHM  YpaBHEHUH  C  JIEWCTBUTEJIbHBIMU
kod(pdunreHTamu;

- TPOBOJIUTH MPEeoOpa3OBaHUSI YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHUIA,
BKJIIOYAIONIMX CTENEHHW, paJuKajbl, JOrapudmbl U TPUTOHOMETPUYECKHUE
byHKIMY;

UCIOJb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHS B TPaKTUYECKOU
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

- IPAaKTHYECKUX pacueToB Mo (opmyrnam, BKIoYas (OpMYyJIbl, COAEpIKalIUe
CTENEHU, paJAMKabl, JOrapudMbl U TPUTOHOMETPUUECKUE (YHKIMH, HCIOIb3Ys
Opu HEOOXOAMMOCTH CHpPAaBOYHbIE MaTepuajbl U MPOCTEUIINE BBIYUCIUTEIbHBIC
YCTPOMCTBA;

- TpPUOOpETEeHUs] MPAKTHUYECKOrO ONBITa AEATEIBHOCTH, MPEIUIECTBYIOUIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOM JIEKUT TAHHBIN YUEOHBIN MPEAMET.

DYyHKIUHN U TPAPUKHU

YMeTh:

- ONpeAeNaTh 3HaueHue (QYHKUMU MO 3HAYEHUIO apryMeHTa MpH Pa3IudHbIX
criocobax 3aaaHus QyHKIUU;

- CTpOUTh TpaUKK H3YYEHHBIX (QYHKIUHN, BBINOJHATH MPEeOOpa3oBaHUS
rpaduKoB;
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- OMHCBHIBATH 1O IpaduKy u Mo GopmyIie MOBEACHUE U CBOMCTBA (DyHKIINI;

- pewmaTh YpaBHEHHS, CHUCTEMBbl YpaBHEHUW, HEPABEHCTBA, HWCIIOIb3Ys
CBOMCTBA (PyHKIMN U UX TpadUUECKUE MPEACTABICHUS;

HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTHYECKOU
NEATEIbHOCTH U ITOBCEIHEBHOM KU3HU IS

- OIMCAHUS U UCCIIENOBAHUS C MOMOIIBIO (PYHKIMM peaJbHbIX 3aBUCUMOCTE,
IpEJCTaBICHNS UX IPaPUUECKH; HHTEPIPETALIMM IPA(PUKOB pealIbHbIX IPOLECCOB;

- IpUOOpETEHUs] MPAKTUYECKOIO OIBbITa AESITEIBbHOCTH, IMPEALIECCTBYIOIIEH
1po(heCcCUOHATIBHOM, B OCHOBE KOTOPOU JIEKUT JAHHBIN Y4eOHBIN NpeaMeET.

Hayana mareMaTH4ecKOro aHa/Iu3a

YMeTs:

- HaXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUN;

- BBIUMCIISTH TPOU3BOAHBIE U TIEPBOOOpa3HBIC HJIEMEHTAPHBIX (PYHKIIHM,
NpPUMEHSS TpPaBUJIa BBIYMCICHHSI MPOM3BOAHBIX M IMEPBOOOPA3HBIX, HCIOJb3YS
CIIPABOYHBIE MaTEPUAIBI;

- uccneaoBaTh GPYHKIMU U CTPOUTH UX IPaUKH C MOMOILBIO IPOU3BOIHOM;

- pemarh 3aJadyd C NPUMEHEHHUEM YpPaBHEHHMS KacaTelbHOM K TIpauky
dynxmy;

- pelaTth 3aJaud Ha HaXO0XXJIeHUE HAuOOJIbLIETO M HAaWUMEHBUIETO 3HAYEHUs
GyHKIUU Ha OTPE3KE;

- BBIYUCIIATH TUIONIA/1b KPUBOJIMHEWHOM Tpallelny;

UCIOJb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTUYECKOU
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

- pEIICHHs] TEeOMETPUYECKHX, (PU3NYECKHX, SKOHOMHYECKHX U JIPYyTUX
NPUKJIAJAHBIX 33/1a4, B TOM YHMCJIE 3a]]a4 HAa HAUOOJbIIME U HAUMEHbILINE 3HAYEHUS
C IPUMEHEHHEM allapaTa MaTeMaTUYECKOr0 aHaIn3a;

- TPUOOPETEeHUs] MPAKTHUYECKOrO ONBITa AEATEIBHOCTH, MPEIUIECTBYIOUIEH
npodeccuOoHaNbHOM, B OCHOBE KOTOPOM JIEKUT JAHHBIN YUEOHBIN MTPEAMET.

YpaBHeHMs U HEPABEHCTBA

YMeTs:

- pelaTth palroOHAJIbHbIE, TOKA3aTeIbHbIE U JIOTApU(PMUUECKIE YPABHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHNUS, UX CUCTEMBI;

- IOKa3bIBaTh HECJIO)KHBIE HEPABEHCTBA;

- pemarb TEKCTOBBIE 33Jaud C IIOMOIIBIO COCTAaBJICHUS YPaBHEHHH U
HEPaBEHCTB, MHTEPIPETUPYS PE3YyJIbTaT C YUETOM OTPAHUYECHHUN YCIIOBHS 3aa4H;

- 1300paXkaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUN
Y HEPABEHCTB C ABYMS NIEPEMEHHBIMU U UX CUCTEM;

- HAXOJWUTh MPUOIMKEHHbIC PEIICHHS YPABHEHUM M MX CHUCTEM, UCIOJIb3YS
rpauyecKkuil METOx;

- pelath ypaBHEHMsI, HEPABEHCTBA U CUCTEMbI C TPUMEHEHUEM IrpaduyeCKux
Mpe/ICTaBICHUI, CBOMCTB (DYHKIIMIA, MPOU3BOTHOM;

UCIIOJIb30BaTh NPHUOOPETEHHbIE 3HAHUS M YMEHHUS B MNPaKTUYECKOU
JEATEIIbHOCTH U MIOBCEAHEBHOW KU3HU IS

- IOCTPOEHUS U UCCIEA0BAHMS MPOCTENIIINX MAaTEMAaTUYECKUX MOJIEIIEH;



- TpUOOpETEHHs] MPAKTUYECKOIO OIbITa AESTENbHOCTH, MPEALIESCTBYIOIIEH
npohecCHoHaNBHOM, B OCHOBE KOTOPOM JISKUT JAHHBIN Y4eOHBIN MpeaMeET.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEMH

YMerTs:

- pelaTth NpocTenme KOMOMHATOPHBIE 3aJaud METOJIOM Iepedopa, a TaKkke
C HCIIOJIb30BAHUEM M3BECTHBIX (opMyJ, TpeyrojapbHuka Ilackans; BbIYMCIATH
kodpdunmrentel OuHoma HploToHa 1O dopMmylle U ¢ HCHOJIH30BAaHUEM
TpeyroyibHHKa Ilackans;

- BBIYMCIIATH BEPOSATHOCTU COOBITMH Ha OCHOBE IIOJCYETAa 4YMCIa HCXOJ0B
(mpocreiiime cirydan);

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W yMEHUS B IPAKTHYECKOU
NEeATEIbHOCTH U MTOBCEHEBHOM KU3HU JJIS:

- aHAJIM3a PeaJbHbIX YHCIOBBIX JAHHBIX, IPEJACTABICHHBIX B BHJIE AHArPamMM,
rpauKoB; ISl aHAJIW3a HHPOPMALIMK CTATUCTUYECKOTO XapaKTepa;

- IpUOOpETEHUs] MPAKTHYECKOTO ONBITa AEATEIBHOCTH, MPEIUIECTBYIOUIEH
po(ecCUOHANBHOM, B OCHOBE KOTOPOM JIEKHUT JAHHBIN YUEOHBIH MpeaMeT.

I'eomerpus

YMeTs:

- COOTHOCHUTH IJIOCKHUE F€OMETPUYECKUE (UTYPBI U TPEXMEpPHbIE OOBEKTHI C
UX ONHMCAHMUAMH, UYEPTEKaMHU, H300pPaKEHUSMHU; pa3InyaTb U aHAIU3UPOBAThH
B3aMMHOE PacIoIoKeHue Quryp;

- K300pakaTh TE€OMETpUYECKUE (QUIYpbl M TeJa, BBINOJHATH YEPTEX IO
YCIJIOBHIO 33]1a4H;

- pelmaTtbh TeOMETPUYECKHE 3aJadyM, ONHUPAsCh Ha HW3YUYEHHBIE CBOICTBA
IUIAHUMETPUUECKUX U CTEPEOMETPUYECKUX (UTyp M OTHOIICHHA MEXAY HUMHU,
NpUMEHSS anreOpanvyecKuii 1 TPUrOHOMETPUYECKUN arapar;

- IPOBOJIUTH JOKa3aTeIbHbIE PACCYKIEHUS NIPU PEIICHUH 3a/1ad, J0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

- BBIYUCHATH JIMHEWHBIE DJJIEMEHTbl W YyIJbl B MPOCTPAHCTBEHHBIX
KOH(Urypanusx, 00bemMbl U MIIONIAA OBEPXHOCTEN NPOCTPAHCTBEHHBIX TEN U UX
MPOCTEHIITMX KOMOMHAIIHIA;

- IPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JJIsl BBIYMCIECHUS OTHOILICHUM,
PaCCTOSIHUN U YTJIOB;

- CTPOUTH CEUEHUsI MHOTOTPAHHUKOB U M300pakaTh CEYCHUsI T€J BpallCHHUS;

UCIOJb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTUYECKOU
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

- uccueaoBaHus (MOAECIMPOBAHNUSA) HECIOXKHBIX MPAKTUYECKUX CUTyallUd Ha
OCHOBE M3Y4YEHHBIX (POPMYI U CBOMCTB (UTyp;

- BBIUMCIEHUSA [JUH, IJoOmaaed U OOBEMOB pealbHBIX OOBEKTOB MpPHU
pelIeHN MPaKTUYECKUX 3aJa4, UCIOJIb3Ys MPU HEOOXOAUMOCTH CIPABOYHUKHU U
BBIYHCIIUTENbHBIE YCTPOUCTBA;

- TPUOOPETEeHUs] MPAKTHUYECKOrO ONBITa AEATEIBHOCTH, MPEIUIECTBYIOUIEH
npodeccuoHaNbHOM, B OCHOBE KOTOPOM JIEKUT JAHHBIN YUEeOHBIN MTPEeAMET.
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COAEPXKXAHUE IMTPOT'PAMMBI

YncsioBbIe 1 0yKBEHHbIE BHIPAKEHUS

Jemumocts 1enbix uucen. Jemenne ¢ ocratkom. CPABHEHUMS. Pemenne
3a/1a4 C UEJIOYUCIEHHBIMU HEU3BECTHBIMU.

Komnnekcusie uncina. ['eomeTpudeckass MHTEpIpETalns KOMIUIEKCHBIX YHCENL.
JelictBuTenpbHass U MHUMAas 4acTb, MOJYJb M apryMEHT KOMIUJIEKCHOTO YHCIIA.
AnreOpanyeckas U TPUTOHOMETpUYECKAst (POPMBI 3aIUCU KOMIUIEKCHBIX YHCEIL.
Apudmernueckre IEHCTBUS HAJ KOMIUIEKCHBIMM YHCJIAMH B Pa3HbIX (opmax
3anucu. KommnekcHo conpsbxkennsie uncina. BO3BEJIEHUE B HATYPAJIbHVYIO
CTEIIEHD (POPMVYJIA MYABPA). OCHOBHAS TEOPEMA AJIT'EGPHIL.

MHOrouneHsl OT OJHOM MEPEMEHHOU. JlenuMOCTh MHOrO4IeHOB. [leneHue
MHOTOYJICHOB C OCTaTKOM. PalMoHaibHbIE KOPHM MHOTOWIEHOB C LIEJIBIMU
kodppunnentamu. CXEMA T'OPHEPA. Teopema be3sy. Yucio xopHei
MHOTro4JiecHa. MHOroujieHbl OT JBYX IE€peMEHHBIX. DOpMYyJbl COKpPaIIEHHOTO
YMHOXEHHs s crapmmx creneHed. bunom Herorona. MHOI'OYJIEHBI OT
HECKOJIbKUX ITEPEMEHHBIX, CUMMETPUYECKHWE MHOI"OYJIEHBI.

Kopenb crenmenn n > |1 u ero cBoiictBa. CTeneHb € paLMOHAIBHBIM
MoKa3areieM H €€ CcBoWcTBa. [loHATHE O CTENEHW C JIEUCTBUTEIbHBIM
noka3areneM. CBOMCTBA CTENEHU C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudm uwncna. OcHOBHOEe Jorapudmuueckoe ToxaecTBo. Jlorapudm
MPOU3BEACHUS, YACTHOTO, CTEIICHH; NIEPEXO] K HOBOMY OCHOBAaHMIO. JleCATUYHBIN
U HaTypaJbHBIN JTOTapu(MBbI, YHCIIO €.

[IpeobpazoBanus BhIpAKEHUH, BKIIOYAIONIUX apuPMeETHUECKUe Olepaiuu, a
TaKKe omepaluu BO3BEJCHUS B CTEMEHb U JIOTapu(MUPOBAHHUS.

Tpuronomerpus

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC ITPOU3BOJIBHOTO yriia. Pannannas mepa
yrima.  CuHyC, KOCHMHYC, TaHI€HC M  KoTaHreHc uyucia. (OcCHOBHbIE
TPUTOHOMETpHUUECKHE ToxkaecTBa. Popmynsl npuBeneHus. CHHYC, KOCUHYC U
TAHIME€HC CYMMBbI W Pa3HOCTHU JBYX yIJoB. CHHYC M KOCHHYC JBOWHOIO YIJIA.
OOPMVIJIbI [TOJIOBUHHOI'O VTJIA. [IpeoOpazoBanus CYMMBI
TPUTOHOMETPUUYECKUX (YHKUMNA B NPOU3BEJIECHUE U TPOU3BEACHUS B CyMMY.
BBIPAXKEHUE TPUT'OHOMETPMYECKUX ®YHKIMI YEPE3 TAHI'EHC
[TIOJIOBUHHOI'O APT'YMEHTA. [IlpeoOpa3oBanusi TpUTOHOMETPUUECKHUX
BBIPAKCHUM.

IIpocreimmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenus
TpUroHOMeTpHueckux ypasHeruit. IPOCTEUIINE TPUT OHOMETPUUYECKHWE
HEPABEHCTBA.

APKCHUHYC, QpKKOCHHYC, apKTaHT'€HC, aPKKOTAHT€HC YHCIIA.

DyHKUNHA
Oyukuuu. O6nacTh onpeaeeHnus U MHOXECTBO 3HaueHui. ['padux pyHKIMH.
[TocTpoenune rpadukoB GyHKIMA, 3aJaHHBIX pa3IUYHBIMEU crioco0amu. CBoMCTBa



GyHKIMA:  MOHOTOHHOCTh, UYETHOCTh W HEYETHOCTh, IEPUOJAUYHOCTD,
OTPaHUYCHHOCTh. [IpOMeXyTKM BoO3pacTaHus W YyObIBaHWSA, HAWOOJBIIEE W
HAaWMCHBIIIEE 3HAYEHUs, TOUYKH OKCTpeMyMa (JIOKAIBHOTO MaKCUMyMa U
munumyma). BBIIIYKIIOCTh ®OVYHKIUU. TIpaduueckas wuHTEprpeTanus.
[Tpumepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealibHbIX MpolleccaxX U SBJICHUSX.

Cnoxunas dyHkiusa (kommo3uids GyHkiuii). BzaumMHo oOpatHbie GyHKIUH.
Ob6nacth ompezelieHds MU 00dacTb 3HadeHUM oOpaTHoM dyHkuuu. [padux
obpatHoit pynkimu. Haxoxnaenune QyHKImu, 0OpaTHOM TaHHOM.

CrenenHast pyHKIMS ¢ HATypaJbHBIM IOKa3aTeJeM, €€ CBOMCTBA U Ipaduk.
BEPTUKAJIBHBIE W T'OPU3OHTAJIBHBIE ACHUMIITOTBI T'PAGUKOB.
I'PA®UKU JPOBHO-JIMHENHBIX ®YHKI[UNA.

Tpuronomerpuyeckne (QpyHKIMU, UX CBOWCTBA M TpadUKH, NEPHOTUIHOCTD,
ocaoBHo mepuos. OBPATHBIE TPUT'OHOMETPUYECKUE ®YHKIINUU, NX
CBOICTBA U T'PA®UKN.

[TokazarenbHas GyHKIUS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduk.

Jlorapupmuyeckast QyHKIUs, €€ CBOMCTBA U rpaduK.

[IpeoOpazoBanusi  rpaduKoOB:  MapaUICNbHBIA  MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEM KOOpJAWHAT U CUMMETpPHsSI OTHOCHUTEIHLHO Hayajia KOOpJWHAT,
cuMMeTpusi oTHocutenbHO nipsiMoit y = X, PACTSDKEHUE U C2)KATUE BJ1OJIb
OCEU KOOPIUHAT.

Hayana mareMaTH4ecKOro aHaIu3a

IlonsiTue o mpenene nocienoBarenbHocTH. CylecTBOBaHUE —Ipezesa
MOHOTOHHOM OTIPAaHMYEHHOM IMOCIENOBATEIBHOCTU. JlIMHA OKpYXKHOCTH U
IJIOLIAAL Kpyra Kak Mpefenbl MocieAoBaTelbHOCTENH. beckoHeuHo yObIBaromas
reomerpuueckas mnporpeccuss u  ee cymma. TEOPEMbI O [IIPEJEJIAX
TTOCJIEJOBATEJIBHOCTEN. ITEPEXO/] K [TPEJJEJIAM B
HEPABEHCTBAX.

[lonsitue o HenpepsiBHOCTH (QyHkuuu. OCHOBHBIE TEOPEMBI O
HEIIPEPBIBHBIX ®YHKINAX.

I[IOHATHUE O TIIPEAEJIE ®YHKIOMM B TOYKE. ITOBEJEHUE
®YHKI HA BECKOHEYHOCTU. ACUMIITOTEL.

[Tonsitue o mpou3BogHON (YHKIMU, (PU3UUYECKUI U TEOMETPUUYECKUN CMBICI
MPOU3BOJHON. YpaBHEHHE KacaTelbHOW K Tpaduky ¢Gyukuuu. [IpousBogHbie
CyMMBbI, DPa3HOCTH, MPOU3BEIECHHMS U 4YacTHOro. IIpousBoaHbIE OCHOBHBIX
sneMeHTapHbIX  QyHkmmit. [TPOM3BOJIHBIE CJIOXXHOM UM OBPATHOM
®YHKIIUN. Bropas nponssosnas. IIpuMeHeHne NPOM3BOIHOIM K HCCIIEIOBAHMIO
byHKuMid U nocrpoenuto rpapukos. Mcnonb3oBaHrue NPOU3BOAHBIX MPU PELICHUN
yYpaBHEHUN W HEPABEHCTB, TEKCTOBBIX, (PU3NYECKUX U TEOMETPUUECKHX 3ajad,
HAXO0KJEHUU HAaUOOJBIINX U HAUMEHBIIIUX 3HaYEHUH.

[Tnomaar kpuBoOJMHEHHOM Tpanenuu. [loHsTre 00 onpeneIeHHOM HHTErpale.
[TepBooOpa3zHas. [IepBooOpasnbie aneMeHTapHbIX QyHKIUi. [IpaBumia Berancnenus
nepBooOpazubix. @opmyna HetoTona - JleloHuna.

[IprmMepbl MCHIONB30BaHUS MPOU3BOMHOW [UIA HAXOXKACHUS HAWIy4IlIEero
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pelmieHns B IPUKIAIHBIX 3anadax. HaxokmeHwe ckopocTH Ui Ipouecca,
3agaHHoro (Qopmynoit wimm rpaduxom. [Ipumepsl npuMeHeHHMs] HMHTErpajga B
¢usuke u reomerpun. Bropas nmpousBoaHas u ee GU3HUECKUNA CMBICT.

YpaBHeHUs U HEPABEHCTBA

Pemenne  panMoHandbHBIX,  MOKAa3aTEIbHBIX,  JIOTQpUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpaBHEHHU M HEpPaBEHCTB. PelieHue uppanroHaIbHBIX
ypaBuenniit 1 HEPABEHCTB.

OCHOBHBIE  INIpUEMBI  PEIICHMS  CHCTEM  ypPaBHEHUM:  IOJCTAaHOBKA,
areOpanveckoe CJIOXKEHHE, BBEJACHHE HOBBIX IIE€PEMEHHBIX. PaBHOCHIIBHOCTB
YPaBHEHUM, HEPABEHCTB, CHUCTEM. PemeHue cuCTEM ypaBHEHHUH C JAByMS
HEU3BECTHBIMU (MpocTeiie Tumbl). PelieHue cucteM HEPaBEHCTB C OJIHOU
IIEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpegHeM apu(METHUYECKOM H
CpEIHEM F€OMETPUYECKOM JABYX UUCEN.

Hcnonbs3oBaHre CBOMCTB U rpaukoB (GYHKUUN NMPU PELICHUU YPABHEHUU U
HepaBeHCTB. MeToa uHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHO>XECTBA PEIICHUN YPABHEHUW W HEPABEHCTB C JIBYMs NEPEMEHHBIMH M HX
CUCTEM.

[IpuMeHeHne MaTeMaTHYeCKUMX METOAOB Ui PEIICHMS COJEp>KaTeNIbHBIX
3aJa4 U3 pa3IMyHbIX 00JacTel HayKW W NMpakTuUku. MHTepnperanus pesynbrara,
y4Y€T peaNbHbIX OTPaHUYCHH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEMH

Tabnuunoe wu rpaduueckoe mnpencrapieHue gaHHbix. UYWCJIOBBIE
XAPAKTEPUCTUKUA PAJOB TAHHBIX.

[Toouepenuplii ¥ OAHOBPEMEHHBIA BBIOOP HECKOJIBKHX DJJIEMEHTOB U3
KOHEYHOr0 MHOecTBa. DOpMyIIbl yucia NepecTaHOBOK, COUETaHU, Pa3MEILIEHUN.
Pemenne koMOuHaTopHbIX 3agady. Popmyna OuHoma HeroTona. CBolicTBa
OMHOMHANIbHBIX KO3(ppunmentoB. Tpeyronsauk [Tackans.

DJeMeHTapHbIE U CIOXKHbIE COOBITUS. PaccMoTpeHue ciydyaeB U BEPOSTHOCTD
CYMMbI HECOBMECTHBIX COOBITHI, BEpPOSTHOCTh IPOTHUBOIOJOKHOTO COOBITHS.
TIOHATUE O HE3ABUCUMOCTH COBBITUN. BEPOATHOCTH U
CTATUCTUYECKAA HACTOTA HACTYIUIEHMA COBBITHUA.

I'eomerpus

['eomeTpust Ha IIOCKOCTH

CBOMCTBO OHUCCEKTPUCHI yIJIa TpEYroJibHUKA. PerieHne TpeyroibHUKOB.
Brruncnenue OUCCEKTpUC, MEAWaH, BBICOT, PagUyCOB BIHMCAHHOW W OMUCAHHOMU
OKpykHOCTeW. DopMyIIbl TIJIOMIAAN TpeyTroiabHuKa: (hopmyna ['epoHa, BeIpakeHUE
TUIOLIAN TPEYTOJbHUKA YEpPE3 PAINyC BIMCAHHOW U ONMCAHHON OKPY>KHOCTEM.

Brruucnenue yrioB ¢ BEPIIMHONM BHYTPU U BHE Kpyra, yrijla MEXAYy XOpAOU U
KacaTeJIbHOM.

Teopema 0 npou3BENEHUMM OTPE3KOB XOpA. Teopema O KacarenbHOM M
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cekylen. Teopema 0 CcyMMe KBaJpaToB CTOPOH M JMaroHajie napauieaorpaMmma.

Bnucannele © onMcaHHblE MHOTIOYTrOJdbHUKH. CBOICTBA M MNpU3HAKU
BIIMCAHHBIX U ONKMCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTpuueckne Mecta TOUEK.

Pemenne 3amady ¢ TOMOIIBIO TE€OMETPUYECKUX MPeoOpa3oBaHUl U
r€OMETPUYECKUX MECT.

TEOPEMA YEBBI 1 TEOPEMA MEHEJIASL.

OJUIMIIC, THUIIEPBOJIA, IIAPABOJIA KAK TI'EOMETPUYECKHE
MECTA TOYEK.

HEPA3PEILIMMOCTbD KITACCUYECKHUX 3AJAY HA ITOCTPOEHHUE.

[IpsiMble ¥ TUIOCKOCTH B MpocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUU
(TOuka, npsiMas, IIJIOCKOCTb, MIPOCTPAHCTBO). [TIOHATHUE Ob
AKCHUOMATHUYECKOM CITIOCOBE ITOCTPOEHUA 'EOMETPUMN.

IIepecekaromuecs, mapaulesIbHbIE U CKPEITUBAIOIIMECS NIPAMBIE. YTOI MEXIY
npsAMBIMA B mpocTpaHcTBe. llepnenaukynsapHocTs npsaMbix. [lapamtensHOCTE 1
MEPIECHINKYJIAPHOCTh MPSIMOM M IUIOCKOCTH, IIPU3HAKA U CBOWCTBAa. Teopema o
Tpex NepneHauKyJspax. [leprnenauKkynsp 1 HaKIOHHAs K IJIOCKOCTH. YTOJI MEXAY
IIPSAMOM U TIOCKOCTBIO.

[TapannenbHOCTh TUIOCKOCTEH, NMEPIEHAUKYIIIPHOCTD IUIOCKOCTEH, MPU3HAKU
Y CBOMCTBA. JIByrpaHHbIN yIoJl, IUHEHHBINA YIOJI IByTPAHHOTO yIJia.

PaccTostHus OT TOYKM 10 IUIOCKOCTH. PaccTossHuE OT NMpsAMOU 10 IIJIOCKOCTH.
PaccrossHue Mexnay napauleIbHBIMA — IUIOCKOCTAMHM. PaccrosgHue  Mexnay
CKPELIMBAIOIINMHUCS NPSMBIMU.

[TapannensHoe  mpoekThpoBaHue.  OpPTOTOHAIBHOE  NMPOEKTUPOBAHUE.
IJIOIIAJIb  OPTOI'OHAJIBHOM  ITPOEKIIMM  MHOI'OVYI'OJIBHUKA.
N3o0paxenue MPOCTPAHCTBEHHBIX buryp. HEHTPAJIbBHOE
[TPOEKTUPOBAHMUE.

Mmuororpannuku. Bepmunbl, peOpa, rpanun mMHororpannuka. PASBEPTKA.
MHOI'OI'PAHHBIE VYTJIBI. BBIIIYKJIBIE MHOI'OI'PAHHUKHN. TEOPEMA
DUJIEPA.

[Ipu3ma, ee ocHoBaHUs, OOKOBBIC pebOpa, BBICOTA, OOKOBas IOBEPXHOCTb.
[Ipsimas 1 nakionHas mpusMa. [IpaBunbsHas nmpusma. [lapamnenenunes. Kyo.

[Mupamuga, ee ocHoBaHue, OOKOBBIE peOpa, BhICOTA, OOKOBAsl MOBEPXHOCTD.
TpeyronbHasg nupamua. [IpaBuibHas nupamuga. Y ceyeHHas IUpamMuia.

Cummetpuu B KyOe, B apajuiesienumese, B Ipu3Me U MupaMue.

[TIOHATUE O CUMMETPUN B IIPOCTPAHCTBE (LIEHTPAJIbHAZA,
OCEBAZ, 3EPKAJIBHAS).

Ceuenust MHOrorpaHHUKOB. [locTpoeHne ceueHui.

[IpeacraBnenrie 0 MpaBUIIBHBIX MHOIOTpaHHUKAX (TeTpa’nap, KyO, OKTa’ip,
JOJCKAdIp U UKOCAdIP).

Tena m nosepxHocTH BpamieHus. LMnuHAP U KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, oOpazytomias, passeptka. OCEBBIE
CEYEHUMA U CEUEHMA [TAPAJUIEJIBHBIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. DJUIUIIC, TUITEPBOJIA, TTAPABOJIA KAK
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CEYEHUA KOHVYCA. Kacarenpnas miaockoctb K chepe. CODEPA,
BIIMCAHHASA B MHOI'OI'PAHHUK, C®EPA, OIIMCAHHAA OKOJIO
MHOI'OI'PAHHUKA.

HUJIMHAPUYECKUE 1 KOHMYECKHUE ITOBEPXHOCTMU.

O6beMbl Ten u miomaan ux noBepxHoctel. [IOHATUE Ob OBBEME
TEJIA. OTHOILIEHNWE O BEMOB I1OJOBHbIX TEJI.

®opmynsl 00beMa Ky0a, nmapajulesenunena, IpusMsl, IWIMHAPA. PopMyIibl
o0bemMa mupamMupl U KoHyca. PopMysbl IUIOMIAIM MOBEPXHOCTEW ILMIMHApPA U
KoHyca. ®opmysbl 00beMa 1apa U miouaau chepsl.

KoopanHate! 1 BeKTOpHL. [{ekapToBbI KOOpAUHATHI B IpocTpaHcTBe. PopMyiia
pacctosiHus Mexay AByMsa Toukamu. YpaBHeHus cdepsr 1 TIJIOCKOCTHU.
OOPMVIJIA PACCTOAHUA OT TOUKU 0 INIOCKOCTH.

Bekropel. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIll0KE€HUE BEKTOPOB U
YMHOKEHUE BEKTOpa Ha YUCIO. YTOJ MEXIy BekTopamu. KoopnuHaTel BEeKTOpA.
CkansgpHoe mnpousBeneHue BeKTOpoB. KoismmmHeapHble BekTopbl. Paznoxenue
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaM. KomiuiaHapHble BEKTOPBI.
Pa3noxenue no TpeM HEKOMIUIaHAPHBIM BEKTOPaM.
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YYEBHO - TEMATUYECKHAM IIJIAH

10 kiaace

HanmenoBanue TeM, 0J10K0B

KomngectBo yacos

DopMBbI KOHTPOJIS

BCETO TEOPHSI MIPAKTHKA

1. IloBropenue matepuana / | 4 - 4
- 9 kuacca.

2. JlelicTBUTENbHBIC YHCTA. 12 5 7 KonrtponbHas

paborta

3. Hexoropsie cBenenus u3z | 12 6 6
IUIAHUMETPHH.

4. Yucnosble PyHKIUH. 10 4 6 KonTponbHnas

paborta

5. Tpuronomerpuyeckue 24 10 14 KonTponbHas
byHKIHH. pabora

6. Bmenenue B 2 1 1
CTEPEOMETPHIO,

7. TlapamnenbHOCTH MpsMBIX | 16 6 10 KonTponbHas
U TJIOCKOCTEH. pabota

8. TpuroHomerpuveckue 10 4 6 KontponbHas
YpaBHEHHUS. pabora

9. IleprneHauKyIIpHOCTH 17 6 11 KontponbHas
IPSIMBIX U IIJIOCKOCTEH. pabora

10. IIpeoGpazoBanue 21 8 13 KontponbHas
TPUTOHOMETPUUECKUX pabora
BBIPKEHUM.

11. MHOrOrpaHHUKH. 11 5 6 Kontponbnas

pabora

12. KomruiekcHbIE 9uca. 9 4 5 Kontponbnas

pabota

13. IIponsBoaHasi. 29 10 19 KonTponbHas

pabora

14. BekTopbl B IpOCTpaHCTBE. | 6 3 3 KonTponbHas

pabota

15. KombuHaTopuka u 7 3 4
BEPOSITHOCTD.

16. [ToBTOpEHuUE Kypca 4 - 4
reomerpun. Pemenue
3aJau.

17. IloBTOpenue Kypca 14 - 14 Hrorosoe
anreOpbl U Havana TECTUPOBAHUE
aHaym3a.

Peseps 2 - 2
Bcero 210 75 135
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11 kiaace

KommuectBo yacoB

HaumenoBanue teM, 6JI0KOB DopMBbI KOHTPOJISI
BCETO Teopus PaKTHKA

18. [ToBTOpEeHME MaTepraa 4 - 4
10 xnacca.

19. MHOTOYJICHBI. 10 4 6 KonTponbsHas

pabota

20. Ctenienu u KOPHH. 24 10 14 KonTponbhas
Crenennble QyHKIHH. pabora

21. Metron  KoOpAMHAT B 15 5 10 KonrtponbHas
MPOCTPAHCTBE. pabora

22. Tloka3aTenbHas u 31 14 17 KoHnTtposbHas
JorapupmMuIecKas pabora
(GYHKIHH.

23. lHuwnuHp, KOHYC, TIap. 18 8 10 Konrtponbnas

pabora

24. TlepBooOpasHas u 9 4 5
UHTErpall.

25. O0BeMmsI Tel. 22 9 13 KontponbHas

pabora

26. DIeMeHThI TEOpPUH 9 4 5
BEPOSTHOCTH u
MaTeMaTU4YECKOMN
CTaTUCTHKH.

27. YpaBHEHUS u 33 10 23 KoHnTponbHas
HepaBeHCTBA.  CuCTeMBI pabora
YpaBHEHUI U HEPABEHCTB.

28. IloBTOpeHue Kypca 14 - 14
T€OMETPUH. Pemenne
3azad.

29. TToBTOpCHME Kypca 19 - 19 Hrorosoe
anreOpsl u Hayasa TeCTUpOBaHNE
aHaim3a.

Peseps 2 - 2
Bcero 210 68 145
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