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IMosicHUTeIbHASA 3aNMCKA
PaGouast mporpamma o marematuke i 10, 11 ximaccoB Ha 6a30BOM ypoBHE pa3paboTaHa Ha
OCHOBE:

- @enepanbHbBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO O0IIET0 00pa30BaHuUs,
ot 17 nexabps 2009 r. Ne 1897 ¢ u3sMeHEHUSAMHU U JOTIOTHECHUSMH.

- [Ipuka3z Muno6puayku Poccun ot 31.03.2014 r.Ne 253 «O0 ytBepkaenuu denepaibHOTo
nepeyHs: yueOHUKOB, PEKOMEHIyEMbIX K HCIIOIH30BAHHIO TIPU PEATU3alUH UMEIOIIINX
rOCy/apCTBEHHYIO aKKpEeAUTALMI0 00pa30BaTeNIbHBIX MPOrpaMM HAYaJIbHOTO O0ILEro, OCHOBHOTO
o01m1ero, cpeTHero 00IIero 00pa3oBaHMs.

- [Ipuka3sl MunoOpuayku Poccun «O BHeceHHM U3MEHEHHH B (eiepaIbHbIi epeyeHb
y4eOHHMKOB, PEKOMEHIOBAHHBIX K MCITOJIH30BAHUIO MPU PEATH3AIIMN UMEIOIINX TOCYAapCTBEHHYO
AKKpETUTAIMIO 00pa30BaTEIbHBIX MPOTPAMM HAYAIBHOTO 00IIET0, OCHOBHOTO OOIIETO, CPEITHETO
o0m1ero o0pa3oBaHus», yTBEPKAEHHBIC TpUKa3aMu MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit deneparuu ot 08.06.2015 . No 576; ot 28.12.2015 r. Ne 1529; ot 26.01.2016 1. Ne
38;0129.12.2016 1. Ne 1677; ot 08.06.2017 r. Ne 535; o1 20.06.2017 r. Ne 581; ot 13.07.2017 r.
Ne 629.

- [Ipuka3 Muno6pnayku Poccun ot 09.06.2016 r. Ne 699 «O06 yTBep:KaAeHUH MEPEUHS
OpraHu3aluii, OCYILECTBIIAIOUINX BBITYCK YU€OHBIX OCOOUH, KOTOPBIE IOMYCKAKTCS K
UCIIOJIb30BAaHUIO MIPU pealln3allii UMEIOIIHUX FOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX
IporpaMM HayalbHOTO OOIIEro, OCHOBHOI'O O0ILEro, CpeIHero ooiero 00pa3oBaHus.

- OcHOBHas 00pa3oBarenbHas IporpaMmma CpeaHero ooIero oopa3oBaHus
ofo0peHa pemieHueM neparoruyeckoro coeera MbOY «Mapryuekckas COLLD»

Anrebpa u Havaja MareMaTudeckoro aHanusa. Pabouas nmporpamma 10-11 knaccsl. [Ipeamernas
nuHus yueOHukoB A.I' Mopakosuy, I1.B. Cemenos. [Tocobue nns yuurenei
o0uieo0pa3oBarenbHbIX opranuzanuid. ABropei-cocrasurenu: M.M. 3ybapesa, A.I'. Mopakosuu.
M: Muemo3suna, 2016

Paboune nporpaMmel o reomerpun: 7-11 knaccel. [lpenqmernas nunus yue6nukos JI.C.
ArtanocsH, B.®. byry3oB u np. CocraButens H.®. I'aBpuniosa - M.: Bako,2016

1. AunreGpa u Hayana matemarudeckoro aHanusa. 10— 11 kmaccsl (6a30BbIH U
yri1yOJIeHHBIH YPOBHH): y4eOHUK A1 0011eo0pa3oBaTeNbHbIX opranu3anuii A. I
Mopnakosuy, I1. B. Cemenos. M.: 2019.

2. T'eomerpus 10-11 kimaccel. Y4eOHUK 151 0011€00pa3oBaTEIbHBIX OpraHU3ani
(6a3oBwrit 1 yriuyonennsiit ypoau) JI.C. AtanacsH, B.®. byty3os, C.b. KagomiieB u
ap. M:2019

O0mas xapakrepucTuKa yueOHOro npeamera.

Y4eOublii mnpenmer «MareMaTuka» SBISETCS 00s3aTENBbHBIM  0011e00pa30BaTENbLHBIM
npenmeroMm. CoriacHo ydeOHOMY IUIaHy OH HW3y4YaeTcss Ha JBYX YPOBHSIX: 0a30BOM WIIH
yray0JIeHHOM B 3aBUCUMOCTH OT 00pa30BaTeIbHBIX MOTPEOHOCTEH 00ydatOIUXCS.

OOyueHne Ha 6a30BOM YpOBHe HalleleHO Ha (hopMHUpOBaHHE OOIIEH KyIbTYpHI, CBA3aHO C
pPa3BUBAOIIUMU U BOCIHMTATEIBHBIMU IIENIIMU O0pa30oBaHUs, C COIHMANU3allMel JIUYHOCTH U
CaMOOTIpEJICTICHUEM  JAJIbHEHMIIero JKU3HEHHOTO NYTH CTapuiekjgaccHuka. HM3ydeHue
MaTeMaTHKH Ha 0a30BOM YpPOBHE CTAaBUT CBOCH IICJIbIO OBJAJCHHUE IIEJIOCTHOW CHCTEMOMU
MaTeMaTUYeCKUX 3HAaHWM, KOTOopas HeoOXoauma KaXIOMYy KYJIbTYpHOMY 4YEJIOBEKY,
MJIAHUPYIOIIEMY MTPOJIOJDKUTH 00pa3oBaHue B 00JIaCTAX, HE CBA3AHHBIX C MATEMATHUKOM.



H3yuenue mamemamuku 6 cmapuwieii wiKone Ha 0a30860M YPOGHe HANPAGIEHO HA
oocmudicenue cnedylouiux yenei:
- OBJIIQJICHHE CUCTEMOW MaTEMaTHYECKHX MOHSTHN, OCHOBHBIX (DOPMYI, 3aKOHOB U METOJIOB,
M3y4aeMbIX B OCHOBHOW 00IIe00pa30BaTEIbHON TporpaMme CpeaHero (IOJIHOTO) OOMIEeTo
o0Opa3oBaHus,
- OCO3HAHUE POJHM MAaTEeMAaTUKH B OMUCAHUU M UCCIIECAOBAHUH PeaIbHBIX MIPOILECCOB U SBJICHU
, (opMHpoBaHME MpEACTaBIEHUN 00 HAEIX U METOJaX MaTeMaTHKU ; MpPEICTaBJICHUE O
MaTeMaTUYeCKOM MOJICIIMPOBAHUH U BO3ZMOXKHOCTSIX €r0 IPUMEHEHUS;
- OBJIQJICHHE MATEeMaTHUYECKONW TEPMHUHOJIOTHEH M CUMBOJIUKOW, MOHATUSMHU U MPUHIUIIAMH
MaTeMaTHYeCKOIo 10Ka3aTelbCTBA;
- co3llaHue YCJIOBHHA Ui (OpMHpPOBAHUS YMEHHS BBLABUTATh THIIOTE3bl, JIOTHYECKH
00OCHOBBIBATh CYXJICHUU, TOHUMATh HEOOXOJUMOCTh UX MPOBEPKH;
- (opMuUpOBaHHWE YMEHHUS  BBINONHITH TOYHBIE W  NPHUONMKCHHBIC  BBIYMCIICHUS,
npeoOpa3oBaHue
YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHM, PEIICHUE YPAaBHEHUI 1 HEPABCHCTB, UX CHCTEM;
pelIeHni TEKCTOBBIX 3aa4; UcClieJoBaHUE (PyHKUINN
-IOHMMAaHUE BEPOSITHOCTHOIO  XapakTepa OKpPYXalolero MHP; YMEHHE OIICHUBATH
BEPOATHOCTH HACTYIIICHUS! COOBITUI B TPOCTEHIINX CUTYAIUSIX;
-popMuUpOBaHHE CHOCOOHOCTH TPUMEHSATH MPUOOPETEHHBIE YHUBEpCaIbHbIE Yy4eOHBIC
JEUCTBUS ISl pelIeHUs 3ajady, B TOM 4YHCIe 3a7ad NPUKIATHOTO XapakTepa , U3 CMEKHBIX
y4eOHBIX MPEAMETOB ;
-pa3BUTHE CIOCOOHOCTEH H300pakaTh U300pakaTh IUIOCKME U IPOCTPAHCTBEHHBIC
reoMeTpuueckue (GpuUrypbl, uX KOMOWHAIUI; YTEHHE NeOMETPUYECKHX YepTexeil; omrcaHue
CBOWCTB Ir€OMETPUYECKHIX (PUTYP, IX KOMOMHALINH;
-pa3BUTHE JIOTHKH, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYCCKONW KYJIbTYPHI,
KPUTUYHOCTH MBIINUICHHS HAa YPOBHE, HEOOXOAMMOM JUIsi TPOJODKCHUS OOpa3OBaHUS B
o0nacTax, He TpeOyIOIMX CHeHaTu3UPOBAaHHON MaTeMaTHYECKOM MOATOTOBKH.

3agauu yuyeOHOro npeamera

Conepsxanne 00pa3oBaHus, IPEJICTABICHHOE B OCHOBHOM IIIKOJIE, pa3BUBACTCS B
CJIEIYIOIIMX HalpaBICHUIX:
- COBEpUICHCTBOBAHME TEXHUKH BBIUHUCICHUN;
-pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKU anreOpandeckux mpeoOpa3oBaHUll, pelieHus
ypaBHEHUH, HEPABEHCTB, CUCTEM;
-CUCTEMaTU4YEeCKOE HW3YYEHUE CBOWCTB TE€OMETPUYECKHMX TEI B IPOCTPAHCTBE, pa3BUTHE
MPOCTPAHCTBEHHBIX  NPEJCTABICHUN  YyYalllUXCs, OCBOCHHE CIOCOOOB  BBIUMCIICHHUS
MPAKTUYECKH BaXXHBIX TEOMETPUYECKUX BEIUYMH U JajbHEWIee pa3BUTHE JIOTHYECKOTO
MBIIICHUS] YYaIIXCS,
-CUCTeMaTH3allisl U PACHIUPEHUE CBEJICHUN O (YHKIHUSX, COBEPIICHCTBOBAHUE TrpaduyueCcKux
YMEHHU;
- 3HAKOMCTBO C OCHOBHBIMH HJESIMH U METOJIaMU MaTeMaTHYeCKOro aHajau3a B o0beMme,
MO3BOJISIIOIIEM ~ HCCIIEJIOBaTh  JJIEMEHTapHble  (QYHKIMM W pemarb  [pocTedmine
reoMeTpuuecKkre, GU3NYECKue U Ipyrue MpuKIaJHbIe 3a/1a4H;
-(opMupoBaHUEe CIOCOOHOCTH CTPOUTH U UCCIIEI0BATh MPOCTEHIIINE MaTeEMaTHUECKUE MOCITH
MIpH PEIICHUN PUKIIATHBIX 33124, 33124 U3 CMEXHBIX TUCIUTUINH.
MecTto npeamera B 0a3UCHOM y4eOHOM ILIaHe.
Ha uzyuenne matemaruku B 10-11 xmaccax orBoautcs: 4 4 B Henento, 136 yacoB B rojJ Ha
6azoBoMm ypoBHe. Kypc marematuku 10-11 nmemutcss Ha 2 pasgena: anreOpa W Havana
MaTeMaTHYeCcKoro aHanu3a M reomerpus. Pazmen «anrebpa M Hayana MareMaTHYeCKOIrO
aHaJm3a» -2,5 Jaca B HeJeNt0 Ha 0a30BOM ypoBHE, 10 85 4acoB B roj; reomerpus 1.5 daca B
HeJento, o 51 Jac B ros1 Ha 6a30BOM ypOBHE.

Ilnanupyemblie pe3yabTaTbl 00y4YeHUsl.

N3ydyenne maTeMaTWKu B CTapiiedl mkone AaéT BO3MOXKHOCTh OOYYarOIIMMCSI JOCTUYh



JTUYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB.
JInyHOCTHBIE pe3yabTaThl 00€CIICUNBAIOT LIGHHOCTHO-CMBICIIOBYIO OpPUEHTALIHIO
00yyYaromuxcs, yCTaHOBJICHNUE 00YYaIOIUMHUCS CBSA3H MEXY yUeOHOM NesITEeTbHOCTBIO U €€
MOTHUBOM. K JTMYHOCTHBIM pe3ybTaTaM OCBOCHHUS CTAPIICKIACCHUKAM IPOTPAMMBI OTHOCSITCS:
-c(hOpMUPOBAHHOCTH MPEICTABICHHUI 00 OCHOBHBIX ATallaX UCTOPUU MAaTEMaTHUECKOW HAYKH,
COBPEMEHHBIX TCHACHIUAX €€ Pa3BUTHI U IPUMECHCHUS;

-chopMUPOBAaHHOCTh  MOTPEOHOCTH  CcaMoOpealu3alldd B TBOPYECKOW  JICATEIBHOCTH,
BBIpA)XAIOMIasiCsi B KPEATHBHOCTH MBIIUICHUS, WHHUIMATHBE, AKTUBHOCTH TIPU PEIICHUU
MaTeMaTHYECKUX 33]1a4;

-YMEHHE KOHTPOJIMPOBATh MPOIIECC M PE3YyIbTAT yUeOHOM MATEMaTHIECKOM eI TeIbHOCTH,
-CIIOCOOHOCTB K AMOITMOHAIBHOMY M ACTETUYECKOMY BOCIIPHSTHIO MATEMAaTUICCKUAX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUI;

-HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMH, JIETbMHM MJIQJIIETO BO3pPAcTa, B3POCIBIMU B
0o0pa3oBaTeNnbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIEeIOBATEIbCKON, TMPOCKTHOW W
JIPYTHX BUAAX JACSITCIHLHOCTH.

MetanpeaMeTHble pe3yJbTaTbhl OCBOCHUS OCHOBHOW 00IIE00pa3oBaTeNbHON IMPOrpaMMbI
JOJKHBI 00€CTICUNBATh:

-c(hopMUPOBAHHOCTH NMEPBOHAYATBHBIX PEACTABICHUN 00 UIESIX U METOJJaX MAaTEMaTHKH KaK
00 YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKHU, CPEJICTBE MOJICIMPOBAHUS SIBJICHUN U
MPOIIECCOB; -yMEHUE BHJICTh MATEMATUICCKYIO 3a7]auy B KOHTEKCTE MPOOIEMHOM CUTYaIlHH B
JPYTUX JUCHUIUIMHAX, B OKPYXKAFOIIEH KU3HU;

-yMCHHE paclio3HaBaTh JIOTHYECKA HEKOPPEKTHBIC BBICKA3BIBAHMS, OTJIUYATh THIIOTE3Y OT
(dakTa; yMEHUE NMPUMCHATh WHAYKTHUBHBIC W JICTYKTUBHBIC CIIOCOOBI PACCYIKICHUH, BUICTh
pa3NUYHbBIE CTPATErUU PEUICHHUS 3a/ay;

-yMEHHE $ICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIM B YCTHOW W NUCHMEHHOW peuw,
MOHUMATh CMBICH MTOCTABJICHHOW 3aJ]auy, BEICTPAMBATh apryMEHTALUIO, IPUBOIUTH TPUMEPHI
¥ KOHTPIIPHMEPHI;

-yMEHHE HaXOAWTh B Pa3MYHBIX HMCTOYHHKAX WH(POpPMANNIO, HEOOXOAUMYIO IJISi PEIICHHS
MaTeMaTHYECKUX MPOOJIeM, U TIPEICTABIATE €€ B HY>KHOU (opMme;

-IIPUHUMATh PEIICHWE B YCIOBUSAX HEIMOJHOM W HM30BITOYHOW, TOYHOW M BEPOSTHOCTHOMU
uH(pOpMaINH;

-yMEeHHE TTOHUMATh U MCII0JIb30BaTh MaTeMaTHUECKHE CPEICTBA HATTSAHOCTH (TpaduKku,
JMarpaMMbl, TAOJIUIIbI, CXEMBI M JIP.) JUIS WILTIOCTPAINI, HHTEPIPETAIUU, apTyMEHTAIINH; -
YMEHHE BBIIBUTATh THIIOTE3bI IPU PEIICHUH YYeOHBIX 337a4 U IOHUMATh HEOOXOAUMOCTh HX
MOATBEPK/ICHUS TTyTEeM J0Ka3aTeNbCTB;

-IIOHUMAaHWE CYNTHOCTH QJITOPUTMHUYECKUX TMPEINHCaHud W yMEHHE JEHCTBOBAaTh B
COOTBETCTBHHM C TMPEUIOKEHHBIM QITOPUTMOM; YMEHHE CaMOCTOATEIBHO BBIOMpATh W
CO3JIaBaTh aJITOPUTMBI IS peIICHHs YIeOHBIX IPoOeMm;

-yMEHHE IUIAaHUPOBATh W OCYHIECTBISTH JICATEIBHOCTh, HANPABICHHYIO Ha pEUICHHE 3a/1ad
MCCIIEIOBATEIILCKOTO XapaKTepa;

-yMEHHE TUTaHUPOBATh U OIEHUBATH PE3YJIBTATHI ACATEIIEHOCTH, COOTHOCUTD UX C
MOCTABIEHHBIMU LEISIMHU U dKU3HEHHBIM OTBITOM, MTyOITUYHO MPECTABIATE €€ pe3yIbTaThl, B

TOM YHCJI€ U C UCTIOJIB30BAaHUEM CPEICTB MHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.
IIpenmeTrHblie pe3yJibTAThI HA $230BOM YPOBHE MPOSIBIISIFOTCS B 3HAHUSIX, YMEHHUSX,
KOMIIETEHTHOCTSIX, XapaKTePU3YIOLIMX YPOBEHb OCBOCHUS O0YUAIOIIUMHUCS COJIEPKAHUS
yueOHOT0 MpeaMeTa.

B utore oOydaromiyecs JOIKHBI:

-BJIaIeTh 0a30BBIM MOHATUIHBIM aIapaToM;

-XapaKTePHU30BaTh CUCTEMY KOMILJICKCHBIX YHCET,

-1aBaTh OMpeJeeHus, GOPMYITUPOBATh CBOMCTBA KOPHEH, CTETIEHEH, ToTapu(MOB,

TPUTOHOMETPUYECKHUX (QYHKITUH;

-IIPOU3BOMTH TOXIECTBECHHBIC TPE0OPa30BaHus, BEIYNCIIATH 3HAYCHUS BBIPAKCHU;

-pemiaTh  ypaBHEHHS, HEPaBEHCTBA C paJWKaaMH, CTENEHSMH, JorapupmamMu |
TPUTOHOMETPHUECKUMU (YHKIUSIMU B HECIOXKHBIX CIIy4asx (C MPUMEHEHHEM OJIHOM-IBYX



dbopMy U/uaK 3aMEHBI IEPEMEHHOH), B TOM YHCIIE NIPU PEUICHUH MPAKTUYECKUX PACUETHBIX
3aJ1a4 U3 OKPY’KaIOIIEro MUpa U U3 001aCTH CMEXHBIX JUCLUUILINH;
-[IPUBOAMTD IIPUMEPHI PEAJIbHBIX SIBJIEHUI U MIPOLIECCOB, B TOM YUCJIE IEPUOIUIECKUX,
KOJINYECTBEHHBIE XapaKTEPUCTUKU KOTOPHIX OMUCHIBAIOTCS C IOMOIIBIO (PYHKIIUH;
-HMCII0JIb30BaTh T'OTOBbIE KOMITBIOTEPHBIE IPOIPAMMBI JUIsI HJUTFOCTPALIMHU 3aBUCUMOCTEN; -
OIpeNIeNIATh 3HaUeHUe (PyHKIUH 10 3HAYEHUIO apryMeHTa; H300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH Tpa(UKH 3aBUCUMOCTEH, 3aJaHHbIX OIMCAHUEM, B TAOJUYHON (hopMme U (HopMyJIOH;
OIMCBIBATh CBOMCTBA (DYHKIMH € OIOpOH Ha rpauKu; MepeunciIaTh U UUTIOCTPUPOBATh,
UCHOJb3Ys I'paMKH, CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX (YHKLNH;
-COOTHOCUTH PEaJIbHbIE 3aBUCUMOCTH U3 OKPYKAIOUIEH JKU3HU U U3 CMEXKHBIX TUCLUIUINH C
3JIEMEHTApHBIMH (DYHKIUAMM, Jesasi BIBOJbI O CBOMCTBAX TaKUX 3aBUCUMOCTEHH;
-00BSICHATH Ha IPUMEPaX CyTh METO/I0B MAaTEMATUUECKOT0 aHAJIN3a JJIs UCCIIEIOBaHU
(GYHKUIMI ¥ BBIYMCIICHUS TUTOMIAIeH GUTyp, OTPaHUYCHHBIX TpapuKamMu QyHKIHH;
BBIYHCIIEHHE 00BEMOB B IIPOCTENIINX CIIy4asiX; HAXOIUTh IPEEIIb I0CIE0BATENIbHOCTEN B
MIPOCTEHIINX CIIydasix; -0ObSICHITh FT€OMETPUUECKUN U (PU3UYECKUN CMBICI IPOU3BOIHOM;
I10JIb30BAThCS TAOJMIIAMU POU3BOIHBIX U UHTETPAJIOB, IPAaBUIIAMU HAXOXKACHUS
IIPOM3BOJIHBIX CYMM, IIPOU3BEIEHUS U YACTHOTO; I10JIb30BAaThCsI TIOHSATUEM IIPOU3BOIHOM NpU
OIMCaHUU CBOWCTB YHKLUHU (MOHOTOHHOCTh, HAaUOOJIbLIIEE U HAUMEHbILIEE 3HAUCHMS);
-IIPUBOAMTH IIPUMEPHI MPOLECCOB U SIBICHUHM, UMEIOLIMX CIyYalHbIM XapakTep; HaXOOUThb B
IIPOCTENIINX CUTYalUsAX U3 OKPYKAIOLIEH >KU3HU BEPOSATHOCTH HACTYIUIEHHs CIIy4alHOIro
COOBITHS; COCTABIIATH TAOJIUIIBI pAaCpEEICHUS BEPOSTHOCTEH;
-OCYUIECTBIISITh MH()OPMALIMOHHYIO MepepaboTKy 3aJadM, MepeBOAs MHPOPMALMIO Ha S3BIK
MaTEMaTUYECKUX CHUMBOJIOB, IPEACTABIIAA COAEpXKAIUMEcs B 3aJadaX KOJUYECTBEHHBIC
JTaHHbIE B BUAE (opMyd, Tabmui, rpaduKoB, JHarpaMM, U BBIIOJIHATH OOpaTHBIE JEHCTBUS C
LENBI0 W3BIIeUeHUs nH(popManyu u3 Gopmyd, Tabiui, TpaguKoB U Jp.;
-MCXO0/I U3 YCIIOBUS 33J]aul, COCTaBJISTh YNCIIOBbIE BhIPAKEHNUS, yPAaBHEHUS, HEPABEHCTBA U
HaXOJUTh 3HAUEHUS UCKOMBIX BEJINYMH;
-u371araTh 1 0OPMIISTh PELIEHUE JOTMUYECKH MTOCIIEI0BATENbHO, C HEOOXO0AUMBIMU
MOSICHEHUSIMH;
-MCII0JIb30BaTh A3bIK CTEPEOMETPHH [T ONUCAHHSI OOBEKTOB OKPYKAIOLIETO MUPA;
-IPUBOJUTH MPUMEPBI PeabHBIX OOBEKTOB, MPOCTPAHCTBEHHbIE XAPAKTEPUCTHKH KOTOPBIX
OIMCHIBAIOTCS C IOMOIIBIO T€OMETPUYECKMX TEPMHUHOB W OTHOIIECHUH (MapajljeIbHOCTH,
NEePIEHANKYISIPHOCTH, PABEHCTBA, IOJJO0MS, CHMMETPHH);
-MMETh NIPEJICTABICHUE O MHOTOTPaHHHMKAaX U TeJax BPAILLEHUS; pacllO3HaBaTh HA YEPTEkKaxX U
MOJIEJIAX TJIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI, COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMHUCAHUEM, YEPTEIKAMH, U300pAKEHUSIMU,
-JlaBaTh onpezeneHus, opMyIupoBaTh CBOICTBA MHOIOIPAaHHUKOB U TEJ BPALLCHUS;
-BBIIIOJIHATH T€OMETPUYECKHE TTOCTPOCHUS;
-WUTIOCTPUPOBATh ~ METOJBl  NapajuIeIbHOTO, MEPHEHAUKYISIPHOIO U IEHTPaIbHOIo
MIPOEKTUPOBAHUS,
-CTPOUTH MPOCTEHIIINE CEUEHUSI TEOMETPUUECKUX Tell;
-MCCIIEIOBATh M OMMCHIBATh IPOCTPAHCTBEHHBIE OOBEKTHI;
-yMETb HCHOJb30BAaTh CBOWCTBA IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, METOBI BBIYHCICHUS
UX JMHEHHBIX JJIEMEHTOB M YIJIOB, (OPMYINbI Ul BBIYUCICHHS IUIOMIAZEH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX (UTYpP, OPMYIBI, Ui BBIYUCICHUS O0BEMOB MHOTOTPAHHUKOB U TEI
BpAIllCHNUS;

-BBIYMCIIATD JUIMHY OTPE3Ka 10 KOOPAMHATAM €ro KOHLIOB; BBIUUCIISITh KOOPAUHATBI
CepeHbI OTPE3Ka;

-ONepHUpOBaTh C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
reOMEeTPUYECKH, HAXOJAUTh BEKTOP, PaBHBINM MPOU3BEICHUIO 3a/JaHHOT0 BEKTOpa Ha YHUCIIO;

-HaXOJIUTh JJI1 BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMHU: JTMHY BEKTOpPA, KOOPAMHATHI
IIPOU3BENICHUS BEKTOPA HA YHUCIIO, BEIYUCIIATH CKAIIPHOE TPOU3BENCHUE BEKTOPOB; -
IPEJCTABIATh BEKTOP B BUJE JIMHEHHON KOMOMHALIMYU TPEX BEKTOPOB, PACKIaIbIBATh BEKTOP
10 TPEM HEKOMIUIAHAPHBIM;



-HpOBOZ[I/ITB JOKa3aTcJIbCTBA FeOMeTpI/I‘-IeCKI/IX TeopeM; HpOBOI[I/ITB IINCBMCHHBIC U yCTHbIG
JIOTUYCCKUEC O6OCHOBaHI/I$I HpI/I pCIJ_IeHI/II/I 3aJ4a4 Ha BbIYUCIICHUA U 10Ka3aTCIIbCTBO,
-HCIIOJIb30BaTh B OTHOIIEHUH T'€OMETPHUYECKUX (PUTYp TOTOBBIE KOMIIBIOTEPHBIE IPOTPAMMBI
JUJIS HOCTpOCHI/ISI, HpOBeI[eHI/ISI BKCHepI/IMeHTOB nu Ha6HIOI[eHI/II71 Ha IINIOCKOCTH U B
MIPOCTPAHCTBE; MOACIUPOBATH U3MEHEHHE CBOMCTB T€OMETPUUECKUX OOBEKTOB B JUHAMUKE, B
3aBUCHMOCTH OT U3MEHEHHUS IMapaMeTPOB.

OcHOBHOE co/iep:KaHue.

YuciaoBble (PYHKIHUM M YHCI0Basi OKPY:KHOCTb. OrmpeneneHuss 4YUCIOBOW (DYHKIIHUH,
obpatHo#l pyHKIMU. CriocoObI 3aaHusl YMCIOBBIX (DYHKIIMH M WX CBOMCTBA. 3HAKOMCTBO C
MOJEISAMU  «UYHCJIOBasg OKPY)KHOCTb» M  «YHUCIIOBasi OKPYXKHOCTb Ha KOOPAHMHATHOU
mwiockoctuy. Tpuronomerpuyeckne GpyHkuuu. CuHyc, KOCMHYC KaK KOOPJIHMHATBl TOYKH
YHCIIOBOM OKPY)KHOCTH, TAHT€HC U Komahzenc. TpuroHoMeTpuieckue (yHKUIUU YHCIOBOTO
apryMeHTa W CBA3M MEXAYy HUMH. TpUTrOHOMETpUYEeCKHe (PYHKUIMHU YTIIOBOIO apryMeHTa,
pamuanHas Mepa yria. DyHKuuM Y=SIin X, Y=COS X, uX cBoiicTBa W rpapuxu. DopmyIbl
npuBesneHus. [lepuomuuHocTh GyHKIMA Y=SiN X, Yy=C0S X. CxxaTHe W pacTsHKeHue rpaduka
¢byHkumi, rpaduk rapmMonudeckoro kojebanus. OyHkiun y=tg X, y=Clg X, UX CBOHCTBa U
rpaduku. [lapannensHplil mepeHoC, CHMMETPUS OTHOCUTENBHO OCEH KOOPAMHAT U CUMMETPHS
OTHOCHUTEJIBHO HayaJla KOOpAUHAT, CHMMETPHUs OTHOCUTENIBHO MPSAMOH Y = X.
Tpuronomerpnueckue YPABHEHHH. IlepBoe IIPEJICTaBICHHUE 0 peleHnn
TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB. APKKOCHHYC U PELICHHE YpaBHEHUs COS X =
a, apKCHHYC U PEILICHUE ypaBHEHHs SiN X = a, apKTaHI'€HC U pelleHHe ypaBHeHHs tg X = a,
apKKOTAHIE€HC W pEIlIeHuE ypaBHEHHUs g X = a. PemleHne TpUroHOMETPUYECKUX ypaBHEHUM
METOJIOM BBEECHUSI HOBOM nepeMeHHON. OTHOPOAHbIE TPUTOHOMETPUYECKHE YPABHEHHUS.
IIpeoOpa3zoBanne TpPUroHOMeTpHYeCKMX BbipaxeHHil. CHHYC M KOCHHYC CYMMBI H
Pa3HOCTH apryMeHTOB. TaHreHc CyMMbl pPa3HOCTH aprymMeHToB. PopMyssl JBOMHOTO
apryMmeHTa, (GopMyJibl TIOHM)KEHUS CTEIICHH. DopmyJbl MOJIOBUHHOT'O
yria. [IpeoOGpazoBanus cymm
TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEACHUE U IPOU3BEACHUS B CyMMy. BpipaxeHue
TPUTOHOMETPUUYECKUX (PYHKIMI uepe3 TaHTeHC MOJOBMHHOTO aprymenTta. IIpeoOpasoBanue
BeIpakeHHss A Sin X + B cos x k Bugy C sin (X + t). IIpeoOpazoBanusi mpocreimmx
TPUTOHOMETPUYECKHUX BBIPAXKECHUM.
IIpousBoanas.
YucnoBele NOCIENOBATENBHOCTH (ONpeAeTeHne, napaMeTpsl, cBoiicTBa). IlonsaTHe mpenena
MOCJIEeIOBATeNbHOCTH (HAa HArJsAIHO-UHTYUTHBHOM ypoBHe). CyliecTBoBaHMe Mpejesa
MOHOTOHHOM OrpaHWYEHHOW TOCIEI0BaTeIbHOCTH (IpOCTEeHIINe Ccilyyau BBIYUCIICHUS
MIPENIeJIOB TOCEI0BAaTENbHOCTH: JUIMHA OKPY)KHOCTH U IUJIOLIAAb Kpyra Kak Ipeaessl
MIOCJIEI0BATEIBHOCTEN; BEIUMCIIEHUE CYMMbI OECKOHEYHON FeOMEeTPpUYECKO MPOTPECCHH).
[Ipenen ¢yHkuuum Ha OECKOHEUYHOCTH M B Touke. [loHSATHE O HEMpepbIBHOCTH (GYHKIUH.
[Ipupamenue aprymenTa, npupaimieHue ¢QyHkuuu. OmnpeneneHue NPOU3BOAHOM: 3alayH,
MPUBOJIALINE K MOHSATHIO MPOU3BOAHOM, OIpENEIeHHE MPOU3BOJHOM, €€ IeOMETPUUECKH U
¢u3n4YecKuif CMBICT, AITOPUTM OTBICKAHUS TPOM3BOAHOM. BhIUMCIEHHE NPOU3BOJHBIX:
¢dopmynsl U npaBuia aupdepeHnupoBaHys. YpaBHEHUE KacaTeslbHOW K rpaduky QyHKIUH.
[IpousBosHbie 0OpaTHOW (YHKIMM U KOMIIO3UIMM JaHHOM (YHKIMH C JIHHEHHOH.
[IpumeHeHne NPOU3BOAHON Ui HccienoBaHUS (YHKIM: ucciaenoBaHue (QyHKIUE Ha
MOHOTOHHOCTb, OTBICKAHHE TOYEK IKCTPEMyMa, ocTpoeHue rpagukoB GyHKUU. OThICKaHUE
HauOONBIINX ¥ HAUMEHBIIUX 3HAYCHUN HENpepbIBHOW (DYHKIIMM HA MPOMEXYTKE, 3a7aud Ha
OTbICKaHUE HAMOONBIIMX M HAUMEHBUIMX 3HaueHUil BenuuuH. [IpuMepsl UCHOIB30BaHUS
MIPOM3BOJIHOM Il HAXOXACHMUS HAWIY4YIero peleHuss B NPHUKIATHBIX, B TOM 4YHUCIIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3ajadax. HaxoxaeHue CKOpOoCTH [Uis Mpolecca, 3aJaHHOIro
dbopMmyIoit wiu rpadpuKoMm.
Crenennasi pyHKkuus
[TonsiTue KOpHS N-CTeNEeHH U3 ACHCTBUTENBHOTO uncia. OyHKIUU y= X", UX CBONCTBA U



rpaduku. CBOMCTBa KOpHS U-cTenieHU. [IpeoOpa3zoBanus BEIpaXKCHH, COIEPIKAITNX
paaukanbl. O6o01IeHHEe MOHATHS O TToKa3aTese ctenenu. CrenenHble GyHKIMU, UX CBOMCTBA U
rpaduKH.

IMoka3arenbHas u Jorapupmuuyeckass QyHKIUsA.
[TokazarenbHas QyHKIMs, ee cBoiicTBa U rpaduk. [TokazarenbHble ypaBHEHUS.
[MToka3arenbHbic HepaBeHcTBa. [loHsTHE Morapudma. Oyukiws y = l0g X, ee cBoiicTBa U
rpaduk. CpoiictBa norapudmos. Jlorapupmuyeckue ypaHenus. Jlorapupmuueckue
HepaBeHcTBa. [lepexon k HOBOMY ocHOBaHuI0 Jorapudma. uddepenurpopanue
MOKa3aTeIbHOU U JorapuMUUECKOr (DYHKITHI.

Kom0unnaTopuka 1 BeposiTHOCTb.
[IpaBuna ymuoxenus. [lepecranoBku u (hakropuainsl. BeIOOp HECKOIBKUX 3JIEMEHTOB.
bunomuanbubie k03QPuirienTs1. CitydaiiHble COOBITHS U UX BEPOSTHOCTH.

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

OcHOBHbBIC MOHATUS CTEPEOMETPUU (TOUKa, MpsiMasi, MIIOCKOCTh, MPOCTpaHCTBO). [loHsTHE
00 akcMOMaTHYeCKOM crocobe moctpoeHus reomerpun. llepecekaromuecs, napauieabHbie U
CKpELIMBAIOIIMECS MpsIMbIE. YTOJI MEXAYy NPSIMbIMH B IpocTpaHcTBE. llepneHankynspHOCTb
npsmbix. [lapamiensHOCT W NEPHEHAMKYJISPHOCTh MPSAMOM U IUIOCKOCTH, NPU3HAKU U
cBoiicTBa. Teopema 0 Tpex neprneHauKyspax. [lepneHauKynasip U HaKJIOHHBI K IUIOCKOCTH.
Yronm mexay npsAMOW M INIOCKOCTBIO. IlapajiepHOCTH INIOCKOCTEH, NMEPNEHIUKYIAPHOCTD
IUIOCKOCTEM, MPU3HAKU U CBOWMCTBA. J[ByrpaHHBIM yroJi, JIMHEHHBIA YroJl ABYIPAHHOTO YIJa.
PaccrosiHne OoT TOUKM 10 MIIOCKOCTU. PaccrostHue OT mpsAMoW A0 IUIockocTH. PaccrosiHue
MeXJ1ly NapajieIbHbIMU IUIOCKOCTSIMU. PaccTosiHME MeX 1y CKPELMBAIOIIUMUCS IPSIMBIMU.
MHOrorpaHHHKH.

Bepummnbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpaHubie yribl. Belimykiibie
MHororpanHuku. Ilpu3ma, ee ocHoBaHue, OOKOBBIE pebpa, BbICOTA, OOKOBas MOBEPXHOCTD.
[Ipsimas u HaknonHas npusMma. [IpaBunbHas npusma. Ilapamnenenunen. Ky6. [Mupamuna, ee
OCHOBaHHE, OOKOBbIe peOpa, BbICOTA, OOKOBask MOBEPXHOCTh. TpeyrojbHas NHpPaMHJIA.
[IpaBunbHas nupamuja. YcedeHHas nupamuja. l[loHsTHE O CHMMMETpUM B IPOCTPAHCTBE
(ueHTpasibHasA, oceBas, 3epKaibHas). CeueHuss MHOrorpaHHukoB. llocTpoeHue cedeHuUi.
[IpencraBienre O MNpaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’ap, AOAEKa’p,
HKOCAdIP).

BekTopsl.

BexTtopel. Moaynbs Bektopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB U YMHOXKEHUE
BEKTOpOB Ha uyucino. KommHeapHble BekTOpel. PasnokeHune BekTopa IO JABYM
HEKOJUIMHEapHbIM  BekTopaM. KoMiuianapHele  BekTopbl.  PasnokeHne 1o TpeM
HEKOMILIAHAPHBIM BEKTOpaM.

Metoa KOOpAMHAT B IPOCTPAHCTBE.

Koopaunatsl ToUuku ¥ KOOpAUHATHI BeKTOpa. CKaIsIPHOE MTPOU3BEIEHUE BEKTOPOB.
Ypasnenue nnockocmu. JIpmwxennst. Ilpeobpazosanue nodobus. YTIbl MEXTY TPSIMBIMH H
MJIOCKOCTSIMU. PaccTosiHue Mex Iy AByMsl TOUKaMH, OT TOYKH JI0 TIJIOCKOCTH.

Huaunap, konyc, map. [Honstue nununaapa. [lnomaaes nosepxnoctu mumHapa. [lonstue
konyca. [Tnomane noBepxHocTu KoHyca. Y ceueHHbIN kKoHyc. Cdepa u map. YpaBHEeHUE
chepsl. Bzanmuoe pacnonokenue cdepsl u iockoctu. KacarenbHast miockocTs K cdepe.
[Tmomane chepsr.

O0BembI Tes1. O0beM IPIMOYTOIBHOTO Mapajuienenuneaa. O0bemMbl NPSIMON IPU3MBI U
muiHApa. O6beMbl HAKIIOHHOM MPU3MBIL, TUpaMHIbl U KoHyca. OObeM I1apa U Iomab
cdepbl. O0BEMBI IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

Copaeprxanue nporpaMmbl

Auredpa m Havyasna ananu3a 10 kaacc. (0a30BbIii YpOBEeHb)
1. TloBropenue. (6 4).
2. YucnoBble PYHKLIUHU U YUCIOBAsI OKPY>KHOCTb. (41).



3. Tpuronomerpuyeckue GyHKIuu. (2349)

4. Tpuronomerpuueckue ypaBHeHuUs. (9u).

5. TIpeoOpa3oBaHHEe TPUTOHOMETPUUYECKUX BhIpaskeHUi. (104).
6. IIpousBomusbie (264).

7. TloBtopenue (6u).

Auredpa u Hayasa anaau3a 11 kiacc (0a30Bblii YpOBEHb).

[ToBTOopenue (6u).

Crenenu u kopau. Crenennsie pyHkuuu (15q).

[TokazarenbHble U Torapupmuyueckue GyHkun (244).

[TepBooOpaznas u unTerpai (9q).

DNIEMEHTHI CTATUCTUKH, KOMOMHATOPUKY U TeOpuu BepositHocTH (114).
VYpaBHeHus u HepaBeHcTBa. CHCTEMBI YPaBHEHHI 1 HEpaBeHCTB (174).
O6o0matoiiee MOBTOpeHHE (549).

Noook~wdE

I'eomeTpus 10 kaacc (0a30Bblil YPOBEHB)

BBenenue. AKCHOMBI CTEPEOMETPUU U UX CIIEACTBUS(24)
[TapannensHOCTh IPSMBIX U TI0CKOCTEH (134)
[lepnieH UKy ISPHOCTD NPSAMBIX U M10ckocTel (154)
MHuororpanauku (12u4)
BexkTopsl B ipocTpaHcTse (64)
Hrorosoe nmosTopenue (34)

ISR

I'eomeTpus 11 kiaacc (0a30Bblii YPOBEHb)
[ToBTOpEHME 2 4
MeTton koopauHAT B ipocTpancTse (154).
Hununap, konyc, map (10q).
O6bemsl Ten (164).
Hrorosoe moBTopeHue (64).

el N

TpeOoBaHus K yPOBHIO NOATOTOBKH 00Y4YalOLIUXCH B pe3yJbTaTe
U3y4YeHHUs] MATeMaTUKHU Ha 0230BOM ypOBHe 00y4YaloIuiics 10/2KeH
3HAMb/NOHUMAMD
* 3HAaUEHHE MAaTEeMATUYECKOM HayKu Mjs pelleHMs] 3a/lad, BO3HUKAIOIIUX B TEOPUU U
NPaKTUKE; IIUPOTY U B TO YK€ BPEMsI OTPAHUYCHHOCTh MTPUMEHEHHS MaTeMaTHIECKUX METOJIOB
K aHaJIM3y U UCCIIEJOBAHUIO MPOLIECCOB U SIBJICHUN B MIPUPO/IE U OOIIECTBE;
* 3HaueHHE NMPAKTUKU M BOIPOCOB, BO3HUKAIOMIMX B CAMOI MaTeMaTuke JUIsl (HOpMUPOBAHHS
U Ppa3BUTUS MaTeMaTHYECKOM HayKH; MCTOPUIO Da3BUTUS MOHATUS 4YMCIA, CO3/aHUS
MaTeMaTHYECKOT0 aHaJlM3a, BOSHUKHOBEHHS U Pa3BUTHUS T€OMETPUU;
* YHHMBEpCAJbHBIH XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX pacCyXICHMH, UX
IPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUECKOM NesATeTbHOCTH;
* BEpOATHOCTHBIN XapaKTep pa3IMYHBIX MMPOILECCOB OKPYIKAIOIIETO MUPA.
Auredpa
Ymemo:
* BBIONHATH apU(METHYEeCKHe MACUCTBUS, codYeTas YCTHBIE M IHChMEHHBIE TIPUEMBI,
PUMEHEHHE BEIYUCIUTEIHBIX YCTPOWCTB; HAXOIUTh 3HAUCHHS KOPHSI HATYypaJIbHOW CTETICHH,
CTENEHH C pAlUOHAJIBHBIM IIOKa3aTesieM, Jiorapudma, HCHOIb3ys NpU HEOOXOAUMOCTH
BBIYUCITUTENFHBIE YCTPOWCTBA; IIOJIb30BAaThCSI OIEHKOH W TMPHUKUAKONH TMPH TPAKTHIECKUX
pacuerax;
* MPOBOJAWUTH IO M3BECTHBIM (opMyJaM M TpaBWiIaM MpeoOpazoBaHusl OYKBEHHBIX
BBIPQKEHUH, BKJIIOYAIOIIMX CTENEHHU, pPAJUKalbl, JOrapupMbl U TPUTOHOMETPHUECKUE
byHKIUY;
* BBIUMCIATH 3HAYECHUS YMCIOBBIX M OYyKBEHHBIX BBIPRXXEHUH, OCYIIECTBISISI HEOOXOAMMBbIE



MIOJICTAHOBKH M ITPe0Opa3oBaHus;
UCnoIb3086amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOoU O0eamenbHOoCmu u
NO6CEOHEEHOU HCUSHU:
* JUISL TIPAKTHYECKUX pacyeToB 1o (opMmyiam, BKItoYass (OPMYIIbI, COJEpIKaIlNe CTEIEHH,
panuKaibl, JorapugmMbl ¥ TPUTOHOMETpUYECKHE (DYHKIIMU, MCIIONB3Ys MPH HEOOXOAUMOCTH
CIPAaBOYHBIEC MATE€PHAJIbl U MIPOCTEHIINE BHIYNCIUTEIBHBIE YCTPOICTBA.
DOYyHKIUH U
rpagpuku
Ymemn:
* ONpeAenATh 3HaueHHE (YHKIMM [0 3HAUYEHHUIO apryMeHTa IpU pa3IM4yHbIX crocolax
3afaHus QYHKIMH;
* CTPOUTH rpaMKU U3yUYEHHBIX (DYHKIIHIA;
* ONKCHIBATh 1O TPaQUKy U 6 HMPOoCMeuwux ciyuasx no ¢hopmyne TOBEACHUE M CBOWCTBA
byHKUMH, HAXOAUTH N0 TpapuKy HyHKIMHU HAaHOOIbIINE M HAUMEHBIINE 3HAYCHUS;
* pemaTh ypaBHEHUS, IPOCTEHUIIINE CUCTEMBI YPAaBHEHHH, UCTIONB3YS CE0UCMEA YYHKYULL U UX
rpauKoB;
UCnob306ams NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu U
NOBCEOHEBHOIL HCUZHU:
* JUId ONMCAaHUS C MOMOINBIO (PYHKUMI pPa3IUYHBIX 3aBUCUMOCTEH, IMpeICTaBIEHHUs HX
rpadu4ecky, HHTEpIIpeTaluy rpaduKkos.
Havyana maremMaru4eckoro
aHaJIu3a
Ymems:
* BBIUUCIIATH TPOU3BOAHBIE U Nep8OOOpA3Hbie DIEMEHTAapHBIX (DYHKIUH, HCIONB3Ys
CIIPaBOYHbBIE MaTEpUAIIbI;
* HCCIENOBaTh B IPOCTEHIINX ciayyasX (yHKUMU HA MOHOTOHHOCTb, HAXOAUTh HAauOOJbIINE
U HavMEHbIIME 3HaYeHUs (QYHKUMN, CTPOUTh TpapUKd MHOTOUIEHOB U HPOCMEuUx
PAyUOHATbHBIX DYHKYUIL C UCTIONB30BAHUEM allllapaTa MaTeMaTHUECKOIo aHalln3a;
* GLIYUCTAMb 8 NPOCMEUUUX CYYAAX NIOWAOU C UCHONb308AHUEM NEPBOOOPAZHOU,
UCnoNIb306amb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCU U
NO6CEOHEGHOU HCUZHU:
* JUIs peleHMs MPUKIATHBIX 33/1a4, B TOM YHCJIE COLMAIbHO-?)KOHOMMUYECKHX U (PU3NYECKHUX,
Ha HauOOoJbIINe U HAUMEHbIIINE 3HAUYCHHSI, HA HaX0XKJICHHE CKOPOCTH M YCKOPEHHS.
YpaBHeHnus u
HEepaBeHCTBA
Ymemos:
* pewarh paloHalbHbIE, [TOKa3aTeIbHbIE U JorapuMuyecKue ypaBHEHHUs U HEPABEHCTBA,
npocmeuuiue UppayuUoOHaIbHble U MPUSOHOMEMPUYECKUe YPAGHEHUs, UX CUCeEMbL,
* COCTaBJIATH YPABHEHUS U HepaseHCmaea 10 YCIOBHIO 3a7auu;
* HCIOJIb30BaTh JUIsl MPUOJIMKEHHOTO pEIleHHs ypaBHEHUH U HEpaBEeHCTB TIpaduyeckuit
METO/;
* n300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEHIINX YpaBHEHUH U
UX CHUCTEM;
UCnoNIb306amsb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eamenbHoCmu u
NOBCEOHEGHOIL HCUZHU:
* JUISl IOCTPOEHUS U UCCIIEN0BAHUS IPOCTENIINX MATEMAaTHYECKUX MOJIEIIEH.
DJIeMeHTbI KOMOMHATOPHUKH, CTATUCTHKH U TEOPUH
BEpPOSAITHOCTE
Ymemo:
e pewmatb NpocTeiline KOMOMHATOpPHBIE 3aJadl METOJOM Imepedbopa, a Takke C
MCIIOJIb30BaHUEM M3BECTHBIX (POPMYII;
* BBIYMCIATH B MPOCTEHIINX ClIydasiX BEPOSITHOCTH COOBITHIM Ha OCHOBE IOJCUYETa YHCIA
HCXO/JIOB;
UCnoIb3086amsb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOoU O0eamenbHOoCmu u



NO6CEOHEGHOIL HCUSHU:
* ISl aHATTM3a PEaTbHBIX YUCIIOBBIX TAHHBIX, MPEACTABICHHBIX B BUIE JUarpamMmm, rpadukos;
* aHaJIM3a UHPOPMALIUU CTATUCTUYECKOTO XapaKTepa.
I'eomerpus
Ymemo:
* pacrmo3HaBaThb Ha uYepTexax M MOJEISAX NPOCTPAHCTBEHHBIE (OPMBI, COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C UX OMUCAHUIMHU, U300pAKECHUSIMH;
*ONMCHIBATh B3aMMHOE pACIOJIOKEHUE TMPSMBIX M  IUIOCKOCTEM B  IPOCTPAHCTBE,
apeyMeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONIONCEHUU,
* aHAJNM3UPOBATh B MPOCTEHUIIMX CIydyasX B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;
* u300pakaTb OCHOBHBIC MHOTOTPAHHMKH W KpPYIJIBIE Tela; BBHINOIHATh UYEPTEKHU I10
YCJIOBUSM 33]1a4;
* cmpoums npocmeluiue cevenus Kyoa, npusmsl, NUPAMUOLL,
* pemarh IJIAHUMETPUUYECKUE U IMPOCTEHIINE CTEPEOMETPUYECKHUE 33Jaud Ha HAXOXKICHHE
F€OMETPUUECKUX BEJIIMYUH (JUIMH, YIJI0B, IUIONIaIeH, 00bEMOB);
* WCHOJB30BAaTh MPHU PEIICHHH CTEPEOMETPUYECKHX 3a7ad IUIAHUMETpHYecKne (akTbl u
METO/IbL;
* IPOBOJUTH JA0KA3aTEJIbHbIE PACCYKICHUS B XOJE PELICHU 3a/1a4;
UCNOIb306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHoCmu u
HO6CEOHEBHOUl HCU3HU: * IS UCCIEIOBaHMs (MOACIMPOBAHUSA) HECIOKHBIX MPAKTHUYECKUX
CUTyalluii HAa OCHOBE U3YyYEHHBIX (OPMYI U CBOUCTB (UTYD;
* BBIYUCIJICHHS OOBEMOB U IUIONIAJIeH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPU PEIICHUU
MPaKTUYECKUX 3a/1a4, HMCIOJIb3ys MPH HEOOXOJWMOCTH CIPABOYHUKUA W BBIYUCIUTEIIbHBIC
YCTPOICTBA.
B pe3ynomame uszyuenus mamemamuku Ha npo@uabHom yposne 6 cmapuieil wKoJie
odyuarouwuiica 00axcen
3HaTh/MOHUMATH
3HAQYEHHE MATEeMaTHYECKON HAyKH JUIsl pelIeHUs 3a/1ad, BOZHUKAIOIIMX B TEOPUH U TMPAKTHKE;
IIMPOTY W OTPAHUYEHHOCTh NPUMEHEHUsT MAaTeMaTHYeCKUX METOJOB K aHajauly u
UCCIIEIOBAaHMIO MPOLIECCOB U SABJICHUN B IPUPOJE U OOIIECTBE;
3HaYEHUE MPAKTUKH M BOIPOCOB, BO3HUKAIOIIUX B CAMON MaTeMmarTuke, Jisi OpMUPOBAHUS U
pPa3BUTHUSI MAaTEMAaTUYECKON HAYKH;
UJeN PACIIUPEHUS YMCIOBBIX MHOXECTB KaK CIOco0a MOCTPOCHUS HOBOTO MaTEMaTHYE€CKOTO
amnrmaparta JJis pelIeHHs IPAKTUYECKUX 3a]1a4 U BHYTPEHHHUX 3a]1a4 MaTeMaTUKH;
3HauYeHUEe WHJIeH, METOJOB U pEe3yJbTaTOB aireOpbl M MaTeMaTU4YeCKOro aHaiaus3a s
MOCTPOEHUS MOJIENIEH peabHBIX MPOIIECCOB U CUTYALINH;
BO3MO>KHOCTH T€OMETPUUYECKOTO S3bIKa KaK CPEeJICTBAa ONMMCAHMSI CBOMCTB pealbHbIX MPEIMETOB
¥ MX B3aMHOT'O PACIIOJIOKEHHUS;
YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHYECKUX PACCYKICHUHN, UX IPUMEHUMOCTD
B PA3JIMYHBIX 00JIACTAX YEJIOBEUECKOM 1eATeIbHOCTH;
pasznuuue TpeOOBaHMIA, MPEIbIBISIEMBIX K JOKA3aTEIbCTBAM B MAaTeMAaTHKE, €CTECTBEHHBIX,
COIIMAIbHO-?KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IPAKTUKE;
pOJIb aKCMOMAaTHKKA B MaTE€MAaTUKE; BO3MOXXHOCTb IMOCTPOCHUSI MATEMATHUYECKUX TEOpHMl Ha
AKCHOMATHYECKON OCHOBE; 3HAUYE€HHWE AKCUOMATUKH IS APYTUX OO0JlacTel 3HaHWS W s
MPaKTUKU;
BEPOSITHOCTHBIX XapaKTep Pa3IuUYHBIX MIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILIEr0 MHUPA.
YuciioBble 1 0YKBEHHbIE BbIPAKECHUS
Ymemo:
BBITIOJTHATH apu(PMETHUECKUE JEHCTBUS, COUYETasl YCTHBIC M TMCbMEHHBIC TTPUEMBI, TIPUMEHECHHE
BBIYHMCIIUTEIBHBIX YCTPOMCTB; HAXOJUTh 3HAYCHHUS KOPHS HATypaJbHOW CTENEHHU, CTEMEHU C
paloHaIbHBIM MOKa3aTesneM, Jorapudma, UCHOIb3ys IpU HEOOXOIUMOCTH BBIYUCIUTENbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLEHKON U MIPUKUAKON MPU MPAKTUYECKUX pacueTax;
MIPUMEHSATD MMOHATHUSL, CBSI3aHHBIE C IETUMOCTBIO LIETBIX YUCEI, IPU PEIICHUHA MAaTEMATUUYECKUX



3a/1a4;
HaxO0JIUTh KOPHU MHOT'OUYIEHOB C OJHOW MEPEMEHHOM, paCKIaIbIBaTh MHOT'OUJICHBI

Ha MHOXXHTEJIH;

BBITIOJIHATH JICUCTBUS C KOMIUIEKCHBIMU YHCIIAMH, [10Jb30BATHCSI TEOMETPUUECKOM
MHTEpIpeTaIeil KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIydasX HaXOUTh KOMILIEKCHBIE
KOPHH YPaBHEHUM C IEWCTBUTEIbHBIMU KOIPPUIIEHTAMU;

MIPOBOAUTH MPEOOPA30BAHMSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI, BKIIIOUAIOIIUX CTEIICHH,
paauKael, Jorapu@mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU.

HUcnonb3oBaTh NpuoOpeTeHHbIEe 3HAHUS M YMEHHSI B IPAKTHYECKOH 1eATeJIbHOCTH U
MOBCEIHEBHOM KM3HHU I

MIPAKTUYECKUX PACYETOB 10 popMyJiaM, BKIHOYast POPMYJIbl, COAEpIKAIINE CTENECHH, PaJAUKaIbI,
norapuMbl ¥ TPUTOHOMETPUYECKHE (PYHKIIUU, TIPU HEOOXOIUMOCTH UCTIONB3YS CIIPABOYHEIC
MaTepHuaibl U MPOCTEUIIINE BEIYUCIUTENbHbBIE YCTPOICTRA.

DOYHKIUH H

rpaguku

Ymems:

OMpeeATh 3HaUeHUEe (DYHKIIMHU 0 3HAUCHHUIO apryMEHTa IIPH Pa3JIMYHbIX CIIOCO0ax 3aJaHus
byHKIUY;

CTPOUTH rpa KU U3yUYEeHHBIX (YHKIMI, BHITOTHATH MpeoOpa3oBaHus TpapuKoOB;

OIMKCHIBATH MO TpaduKy U o hopMylie MOBEICHNE U CBOWCTBA QYHKIUI;

peliaTh ypaBHEHUs, CHCTEMbI YPaBHEHH, HEPaBEHCTBA, UCIOJIB3Ys CBOICTBA (PyHKIMIA U X
rpaduyeckue npeacTaBIeHUS;

Hcnonp30BaTh MpUOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN AEATEeIbHOCTH U
MOBCEIHEBHOW KU3HU

OIMCAHUS U UCCIICAOBAHUS C TIOMOIIBIO (DYHKIIMH pEaIbHBIX 3aBUCHMOCTEH, IPEICTABICHUS HX
rpadu4ecKy; HHTEPIPETauU TPaQHUKOB PeaTbHBIX IPOIECCOB.

Hayana maremaTu4yeckoro

aHaJIM3a

Ymers:

HaXOJIUTh CyMMY O€CKOHEUHO yOBIBaIOLIEeH reOMEeTPUUECKUI POTPECCHH;

BBIUUCIIATH IPOU3BOIHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMHA, IPUMEHSS IPpaBUiIa
BBIYUCIICHHSI TPOM3BOAHBIX M IEPBOOOPA3HBIX, UCIIOIB3YS CIIPABOYHBIE MaTepHAIbL;
uccleoBaTh (PyHKIUHU U CTPOUTH MX TPaQUKH ¢ TOMOIIBIO IPOU3BOTHOM;

pelaTh 3a/1aur ¢ IPUMEHEHUEM ypaBHEHMsI KacaTelbHOU K rpaduky QyHKINH;

pelaTh 3aja4l Ha HaX0K/IeHHEe HauOOoJIbIIEro ¥ HAMMEHBIIET0 3Ha4eHUs (PYHKLNU Ha OTPE3KE;
BBIYMCIIATH IUIONIA/1b KPUBOJIMHEWHON TpaNeuy;

Hcnonb3oBaTh npuodpeTeHHbIe 3HAHUA M YMEHHUS B IPAKTHYECKO J1eSITeJIbHOCTH H
NOBCEIHEBHOM KU3HM I

pelIeHrs TeOMETPUUYECKUX, PU3NIECKUX, IKOHOMUUYECKHUX U APYTUX MPUKIAJHBIX 33]a4, B TOM
yHclie 3aJ]a4 Ha HauOoJbIlIMe M HAMMEHbIINE 3HAUEeHUs C IPUMEHEHUEM arrapaTa
MaTEeMaTUYeCKOro aHan3a.

YpaBHeHHS H HEPABEHCTBA

Ymems:

pemaTh panroHalbHbIe, TOKa3aTelbHbIE U JJOTapU(pMHUECKUE YpaBHEHHS U HEPAaBEHCTBA,
UPPALMOHAIILHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

JIOKa3bIBaTh HECIIOXKHBIE HEPABEHCTBA,

peniaTh TEKCTOBBIE 33Ja4M C IIOMOIIBIO COCTaBJICHUS YPAaBHEHUM, U HEPABEHCTB,
WHTEPIPETUPYS PE3YJIBTAT C yUETOM OTPAaHUYEHUN YCIIOBUS 3aa4H;

n300paxkaTh Ha KOOPJUHATHOM TNIOCKOCTH MHOYKECTBA PELICHUI YpaBHEHHUH U HEPABEHCTB C
JIBYMsI [IEPEMEHHBIMU U UX CHCTEM.

HaXOJUTh NPUOIMKEHHBIE PEILICHHs YPaBHEHHUH U UX CHCTEM, UCIOJb3Ysl rpadu4ecKuil METOL;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM I'paUueCcKUX MPeICTABICHHH,
CBOWCTB (pYHKIMH, TPOU3BOAHOI;



Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHUSA U YMEHHUS B IPAKTHYECKOH esiTeJIbHOCTH U
NOBCEIHEBHOM KU3HHU IS

¢ IIOCTPOCHHUSA U HUCCIICAOBAHUSA HpOCTGfIIHHX MaAaTEMAaTUYCCKUX MOHCHCﬁ

TemaTuveckoe IVIAHMPOBAHUE KYpca ajiredpa U Hayajga MareMaTH4eckoro anajausa 10

KJ1ace
Ne ypoxka Tema ypoka KonnyectBo yacos

1-3 IloBTOpEHME 6

YuciioBble PyHKIUH 4
4-5 OmnpeneneHne YUCIOBOM (GYHKIIUU U CIIOCOOBI €¢ 3aJaHus 2
6-7 CgoiicTBa (yHKIMIA 2
8 [Tepunonuueckue GyHKIUN 1
9-10 ObparHas GyHKIHS 2
11 Kontponsnas padora Nel 1

Tpuronomerpuueckne GpyHKIHH 23
12-13 YucnoBast OKpYKHOCTb 2
14-15 YucnoBast OKpYKHOCTb Ha KOOPAMHATHOM TNIOCKOCTU 2
16-17 CuHyc 1 KocuHyc. TaHT€HC ¥ KOTaHI€HC. 2
18-19 Tpuronomerpudeckue GyHKIUN YUCIOBOTO apryMeHTa 2
20 Tpuronomerpuyeckue GyHKIHUN YIIIOBOIO apryMeHTa 1
21-22 @YHKIMM y = sin X, Y = COS X, UX CBOICTBa U rpaduku 2
23 Kontpomnbnas padora Ne2 mo teme «Tpuronomerpuaeckue 1

byHKIA)
24 [Toctpoenue rpaduka pynkunuu y = mf(x) 1
25 [Toctpoenue rpaduka pynkuun y = f(kx) 1
26 ['paduk rapmoHnUecKoro KoneOaHus 1
27-28 OYHKIMH y = tg X, y = ctg X, UX CBOMCTBA U rpapuxu 2
29 OO0patHble TpPUTOHOMETpUYECKHE (QYHKIIUU 1

Tpuronomerpuyeckue ypaBHeHuUs1 9
30-31 [Tpocreiimye TPUroHOMETPUUECKNE YPABHEHUS U 2

HEpaBEHCTBA
32-34 MeTto/1b1 penieHnss TPUTOHOMETPUUYECKUX YPABHEHUI 3
35 Konrtponsnas padora Ne3

IIpeoOpa3oBannst TPUTOHOMETPHUYECKHUX BbIPAKEHUH 10
36-37 CuHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH apTyMEHTOB 2




38

TaHreHc cyMMbI U pa3HOCTU apTyMEHTOB

39-40 DopMyJIbI IPUBEICHUS
41-42 ®dopMyIbl 1BOHHOTO aprymeHTa. @opMyIibl TOHMKECHHS
CTEICHU.
43-44 [IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPHUECKUX (PYHKITUH B 2
IPOU3BEICHUE
45-46 [Ipeobpa3oBanue mpousBeneHUs TPUTOHOMETPUUECKUX 2
byHKUMH B cymMmy
48 [IpeobpazoBanue BeipaxkeHust A sin x +B cos x k Buay Csin | 1
(x+1)
49-50 MeToap! pemeHus: TPUrOHOMETPHYECKUX YpaBHEHUN 2
o1 KonTtponpsHas padora Ne3 mo reme «IIpeobpasoBanue
TPUTOHOMETPHUYECKUX BBIPAKESHUID
IIpousBoanas 26
52 Hucnossle IOCIIEI0BATEIbHOCTH 1
53 [Ipenen yucIOBOM MOCIIEI0BATEILHOCTH 1
54 [Tpenen pynkuuu 1
55-56 Onpenenenue NpoU3BOIHON 2
57-59 Brruucienue npou3BoIHBIX 3
60-61 JuddepenunpoBanue ca0xKHON QyHKIUH. 2
JuddepenumpoBanue oopaTHON QyHKIUH.
62-63 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIMU 2
64-65 KonTpoapHas padora Ne 4 2
66-68 [TpumeneHwe MpON3BOIHON AJIS HCCIeI0BaHUs (QYHKIIAN 3
69-70 [Moctpoenne rpadukoB GyHKIUI 2
71-72 [IpumeHeHue Mpou3BOIHOM ISl OTBICKaHHSI HANOOJBIINX U 2
HaMMEHBIINX 3HAUYCHHUI BETMINH
73-74 Kontponbnas padota Ne5
KomOunaToprka u BEpOSTHOCTD
75-76 [IpaBuno ymHoxxenusi. KomObunaTopHsle 3a1auu. 2
[lepecTanoBku U pakTOpUAIBI.
77 Br160p HECKOTBKUX 3JIeMEHTOB. BUHOMHUHAIBHbIE 1
KO3 PHUIIUEHTHI.
78 Cryyaiinble COOBITHS M UX BEPOSTHOCTH 1
79 KonTponbsHas padora Ne 6 1
HTorosoe noBropeHue 6
80-83 Hrorosoe noBTopenue 4
84-85 HToroBast KOHTpOJIbHAS paboTa 2




TemaTuveckoe miaHupoBanue no reomerpun 10 kiacc.

Ne ypoka Tema ypoka KonnuectBo
4acoB

BBenenue. [Ipeamer crepeomerpuu. 2
IIpenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPUH. 1
Hexotopsle cnencTBus u3 akcCuom 1

3-4 Pemienue 3a1a4 Ha MPUMEHEHUE aKCHOM CTEPEOMETPUH U X | 2
CJIEICTBUI
IMapanieJbHOCTh NPAMBIX

3) [TapamensHble npsiMble B pocTpaHcTse. [lapamiensHOCT
TPEX MPSMBIX

6 [TapannenpHOCTH NPSIMOM U TJIOCKOCTH 1

7-8 Pemenue 3amaq 2

9 CkpenuBaronuecs mpsMoie 1

10 VYTIbl ¢ COHANIPaBIEHHBIMU CTOPOHAMU. YTOJI MEXY 1
HPSIMBIMU

11 Pewenue 3amau 1

12 KonrtponbHas pabora Nel. 1
ITapanienbHOCTH MJIOCKOCTEI 6

13 [MTapannensHble iockocTy. [Ipu3Hak napamienbHOCTH 1
IIJIOCKOCTEN

14 CaolicTBa napamuienbHbIX INIOCKOCTEN 1

15 Tetpasap u mapasuienenue 1

16 3a/1auu Ha TOCTPOCHHUE CEUCHUIN 1

17 Pemienue 3a1a4 Ha NOCTpOEHHE CEUEHU I 1

18 KonTponbras padorta No2 1
MepnenauKyJIsIPHOCTH NPSIMBIX H IJI0CKOCTEH 15

19 [lepnenquKynspHbIE IPSMBIE B IPOCTPAHCTBE. 1
[MapannenbHbie TPSMbIE, TEPICHINKYIISIPHBIE K MIIOCKOCTH

20 [Tpu3HaK neprneHAUKYISIPHOCTH NMPSIMOM U IUIOCKOCTH. 1
TeopeMa 0 IpsAMOM, NEPIEHAUKYIIAPHOHN K IIJIOCKOCTH.

21 Pemenue 3ana4 Ha NEepHEHIUKYISIPHOCTD IPSIMON 1 1
TUIOCKOCTH

22 PaccrosiHue ot Touku 10 miaockocTu. Teopema o Tpex 1
NepIeHANKYIIpax

23 VYron Mexay npsiMOi U TNIOCKOCTBIO

24 Pemenue 3amau

25 JIByrpaHHbIN yroma




26 [Ipu3Hak nepneHANKYISIPHOCTH ABYX MIIOCKOCTEH 1
27 [IpssMOyTONBHBIN MapajuIeIenuIe]] 1
28-29 Pemenue 3amau 2
30 KontponbHas padota Ne3 1
MHororpaHHUKH 8
31 [TonsiTIE MHOTOTpAaHHHUKA 1
32-33 [Tpuzma 2
34-35 [Mupamua 2
36-37 Pemenue 3anau. 2
38 CummeTpusi B IPOCTPAHCTBE. 1
39 [ToHsATHE TPAaBUILHOTO MHOTOTPAHHUKA. 1
40 Pewmenue 3amau 1
41 KonTponbnas padota Ne4 1
BekTopbl B mpocTpaHcTBe 5
42 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1
43-44 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha | 2
YHCII0
45-46 Kommanapabie BEKTOPBI 2
HTorosoe noBropenue )
47-49 Hrororoe moBTOpEHUE 3
50-51 HroroBas KoHTpoOJIbHAs paboTa 2

TemaTHueckoe IJIAHUPOBAHHE. Aﬂreﬁpa U Havyaja MaTeMaTH4YeCKOoro anajamsa. 11 kiaacc

(0a30BbIii YpOBeHbD)

Ne Tema ypoka Konnue
ypoKa CTBO
JacoB
BBoaHoe nmoBTopenue (2 yaca)
1-2 [ToBTOpeHUE 6
Crenenn u kopHu. CreneHHass PyHKIHA 15
3-4 [ToHsiTHE KOpHS M-Oi CTENEHU U3 AEHCTBUTEIBHOIO YHCTIA
2
5-6 @OyHKIMN y= KOPEHb IT CTETIEHH U3 X, UX CBOMCTBA U rpaduKu )
7-8 CBoiicTBa KOpHS T- CTETICHU >
9-10 [IpeoOpa3oBaHue BEIPAKEHUNA COACPKALIUX PATUKAI




11

KontponbHas pabora Nel

1
12-13 O0001IeHNs TOHATHU O TIOKA3aTENN CTETICHH
2
14-15 Crenennble (yHKIMH, KX CBOWCTBA U TpapUKU >
24
[loka3zareabHble U Jorapupmuyeckue GyHKuumn
16-17 [TokazarenpHasi QyHKIHsI, €€ CBOWCTBA U TpaduK 2
18-20 3
[Toka3arenbpHbIC YpaBHEHHs U HEPABEHCTBA
21 1
KonTponbHas padora No2
22-23 2
[Tonsitme norapudma
24-25 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U rpauK 2
26-27 CBoiicTBa JiorapudmMoB 2
28-29 2
Jlorapudmuyueckie ypaBHEHHsI
30 KonrponbHas pabora Ne3 1
31-32 Jlorapudmudecknue HEpaBESHCTBA 2
33-34 2
[lepexos K HOBOMY OCHOBAHHMIO JOrapudma
35-36 Tl pepeHIMpoBaHKEe TIOKA3aTENBHOM 1 JTOrapuPMUIECKO (yHKIUHI 2
37 KonrtpomnbHas padora Ned 1
IlepB0oOOpa3HbIe U MHTETPAJIbI 9
38-40 [lepBooOpazHas 3
41-44 OnpeenenHblii HHTErpa 4
45 KonTpoabpHas padora Ne5 1
DJIeMeHThl MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPHKY M TeOpPUH BeposiTHOCTeil (11
46-47 2
Cratuctryeckasi 00paboTKa JaHHBIX
48-49 2
[Ipocreiine BepOITHOCTHBIC 33/1a41
50-51 2
CoueTaHue 1 pa3MeleHne
52-53 dopmyia 6unoma Herotona 2
54-55 . 2
Ciy4aiiHble COOBITHS M UX BEPOSITHOCTH
56 1
KonTponbHast pabota Neb
YpaBHeHHs1 U HepaBeHcTBAa. CHcTeMbl YPaBHEHHH M HEPABEHCTB 17
57-58 PaBHOCHIIbHBIEC YPAaBHEHUS 2
59-61 OO0I11e METO/IbI PELICHUS YPaBHEHUI 3
62-65 . . 4
Penienne HepaBeHCTB C OIHOM MepeMEHHOM
66-67 'YpaBHEHUS U HEPABEHCTBA C IByMsI IEPEMEHHBIMU 2




68-71 CucTeMbl ypaBHEHUN 4
72-74 'YpaBHEHMsI U HEPABEHCTBA C [IApaMEeTPOM 3
75-76 KonTtposbHast pabota Ne7 2
00001eHe U IOBTOPEHUE 5
77-83 [ToBTopenue. Pemenue 3agau Tuna EI'D 9
84-85
HToroBast KOHTpoOJIbHAs paboTa 2
TemaTnueckoe niiannposanue. I'eomerpusi 11kinacc. (0a30Bblil ypoBeHb)
Ne Tema ypoka KosmmuecTBo
ypoKa 9acoB
Merox koopauHart. /Bu:xenus. 11
1 IIpssMoyrosibHas cucTEMa KOOPIANHAT 1
2 Koopaunatel BekTopa 1
3 CBs13b MeX1y KOOPJAMHATAMHU BEKTOPOB M KOOPAUHATAMH TOYEK. 1
4 [Ipocreiimue 3agaun B KOOpAUHATAX 1
5 KonTponbnas pabota Nel 1
6 CkanspHoe Mpou3BeIeHUE BEKTOPOB 1
7 Brruncnenue yrioB MeXy NPSMBIMU U TUIOCKOCTSIMH 1
8 Pemenne 3amau 1
9 Cummerpus. [TapannenbHblii mepeHoc. 1
10 Pemenne 3amau 1
11 KonTponbhast padota Ne2 1
Humuuap. Konyec. lap. 13
12 [TonsiTne nuIMHAPA 1
13 [1nomaas MOBEpXHOCTU HUIUMHAPA 1
14 ITonsiTue KoHyCa 1
15 [1nomans moBepXHOCTH 1
16 Y cedeHHbI KOHYC 1
17 Pemenue 3amaq 1
18 Cdepa u map 1
19 B3anMHoe pacnonoxxenne cepbl ¥ TIOCKOCTH 1
20 KacarenbHast miockocTs k chepe 1
21 [Tnomane cheps 1
22 B3anmMHoe pacrionoxxeHne cepsl U IpsSMon 1
23 Perienue 3anau 1
24 KonTponbnas padota Ne3 1
O0BeMBbI TEN 15
25 [onsarue o6bema. O6beM IPSIMOYTOIBHOTO Mapajliesenuneia 1




26 O0BeM TPSIMON MPU3MBI 1
27 O0BeM IuIMHApa 1
28 Brruucnenne 00beMOB C TOMOIIBIO HHTETpaIa 1
29 O0BeM HaKIIOHHOM MPU3MBI 1
30-31 O6bem nupamMub! 2
32 O0beM KoHyca 1
33 Pemenue 3amau 1
34 KonTponbnas padota Ned 1
35 O0bem mapa 1
36 O0beM MmapoBOro CErMEHTa, IMAPOBOTO CJIOs, CEKTOpa 1
37 [Tnomans chepsr 1
38 Pewmenue 3amau 1
39 KonTponbnas padorta Ne5 1
IloBTOpEHME 12
40-49 HToroBoe moBTOpeHME 10
50-51 Hrorosast kKoHTpoIbHAs paboTa 2
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VY4eOHuK Ju1s ydamuxcst 001eo0pa3zoBaTeNIbHbIX yupexaeHui (0a30BbIi ypoBeHb).- M:
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JU1s1 0011e00pa3oBaTeNbHBIX YUpexkaeHu/ noj. pea. Mopakosuya A.I'.-M.: Muemo3una,2010r.

3. A.I'. Mopakosuu, E.E. Tynsunnckas. Anre6pa u Hadana aHanu3za. 10-11 xi. KontponbHbie
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4. J1.O.leaumeBa. Anre6pa u Havana ananuza. 10-11 k. Temarudeckue TECThI U 3a4€ThI 115
0011e00pa3oBaTeNbHBIX YupexkaeHuid,- M: Muemosuna, 2009 T.

5. T.M. KynopoBa. AnreOpa u Havana aHanu3za. 11 xi1.: [loypouHble maaHsl 10 y4eOHUKY
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6. I'.I'.JIeButac. Marematnueckue quKTaHThl. 7-11 kiaccel. Jlunaktuyeckue marepuansl.- M.:
Hnexca, 2009 T.

7. J1.O. lenumeBa. MaTtemaTuka. Y4eOHO - TPEHUPOBOUHBIE MaTEpUAIbl Ui MOATOTOBKU
yuamuxcs. / OUIN - M.: Uatennext- Llertp,

8. B.B. Kouarun. EI'D u nocneayromue n3ganus. Matematuka. TpeHupoBouHbIe 3a1aHus. / M.:

DKCMO.




9. B.. Nmuna, JI.O. [lenumnieBa. CaMmoe MOJTHOE U3/IaHUE TUITOBBIX BAPUAHTOB PEAIbHBIX 3aJaHUN
EI'D: 2011. - M.: ACT: Actpeins, 2011 r.

10. ®.®. JIsicenko. Marematuka. [logroroska k EI'D. Pocros-na-/lony: Jlernon - M, 2011 .

11. B.C. Kpamop. [ToBTOpsieM u cHCTeMaTHU3UPyEM IIKOJbHBINA KypC aJireOpbl M Ha4aJl aHaIu3a.
M.: [IpocBemnieHue.

12. B.C. Kpamop. 3agauu ¢ napametpamu 1 Metojibl ux pemenus. M.: OHUKC - Mup u
obpazoanue, 2007 r. 12. M.U. CkanaBu. COOpHUK 3a/1a4 1O MAaTEMaTHKE C PEIICHUAMU. M.:

OHUKC: Anpsuc, 2009r.
13. 'eometpus 10-11 kmaccbl. YueOHHK 17151 00111€00pa30BaTeIbHBIX OpraHu3auii (6a30Bblii 1
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