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IIporpamma kypca MaremaTuka: ajareopa u
HA4YaJIa MaTeMaTH4YeCKOro aHaJIn3a, reoMeTpusi
aast 10-11 kaaccoB
O01as XapaKkTepUuCTUKA MIPOrpaMMBbl
PabGouas mnporpamma 1o ydeOHOMYy mnpenMery «MaremaTuka: ajaredpa M Havaja

MAaTeMaTH4YeCKOIr0 aHAJIN3a, reoMeTpus (yriayoJeHHblii ypoBenb) a1 10 — 11 knaccoB cocraBieHa
B COOTBETCTBHU ¢ TpeOoBaHMsAMU DenepaabHOro TroCyJapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAPTA
cpeanero oOmero oOpa3oBaHus, ¢ yderoM KoHUenmuM MaTeMaTH4YeCKOro O0pa3oBaHMA U
OpPHEHTHpPOBaHa Ha TpeOOBaHM K pe3yabTaraM oOpa3oBaHus, conepkamumcs B [IpumepHolt OCHOBHOM
oOpa3oBarenbHON TMporpamMme cpeaHero (IOJHOro) oOmero oOpa3oBaHUS B COOTBETCTBUH C
OCOOCHHOCTSIMHU YITTyOJIEHHOTO YPOBHSI M3YyU€HHUSI MaTeMAaTHUKH. C Y4€TOM aBTOPCKOW MPOrpaMMBbI IO
maremartuke s 10 — 11 kimaccoB (YMK A. I'. Mep3isk).

B nporpamme Takke y4MTHIBAIOTCS JOMUHUPYIOIINE UAeH U nosoxeHus [Iporpammel pa3BuTHs
1 GOPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX EHCTBUU JJIsi OCHOBHOTO OOIIET0 00pa3oBaHus, KOTOPHIE
obecnieunBarOT (HOPMHUPOBAHUE POCCUUCKON TPAKIAHCKOW UICHTHYHOCTH, KOMMYHUKATHUBHBIX KaueCTB
JIMYHOCTH, U CLIOCOOCTBYIOT (POPMUPOBAHUIO KIIFOUEBON KOMIIETEHLIUN — YMEHHUS YUUTHCS.

IIporpamma paccuntana Ha 408 yacos
(34 vegean B 10 xkiaacce u 34 Hegean B 11 kiacce)

Knacc KoauuectBo yacoB 1o KomnunuectBo yacoB B
y4eOHOMY ILIaHy HEJICITIO
10 kimacc 170 5 (3+2)
11 xmacc 204 6 (4+2)

PaGouyas nporpaMma npeaHa3Ha4veHa /JJs OPraHU3alHuM Npouecca 00yueHus
no YMK A. I'. Mep3asika:

1. Marematuka: pabounie nmporpammbl: 7 — 11 kiaccel ¢ yrinyOiaeHHbIM n3ydeHrneMm marematuku/ A. T
Mepansk, B. b. [Tononckuit, M. C. Sxup, E. B. Byiko. — M.: Benrana — I'pad, 2018. — 150 c.

2. MareMaruka: anreOpa W Hadaja MaTeMaTHYEeCKOro aHajiu3a, reoMerpus. AnreOpa W Hadvana
MaTeMaTUYeCcKoro aHajau3a. YTiayOneHHbIH ypoBeHb: 10 kmacc: yueOnuk / A. I'. Mepzmsk, . A.
Homupogckuii, B. M. [Tonsikos. - M. : Benrana-I'pad, 2020.

3. Maremaruka. Anrebpa ¥ HadaJla MaTeMaTHYECKOTO aHalW3a. YTIyOJIeHHBIH ypoBeHb: 11 kiacc:
yuebHoe nocodue / A. I'. Mepansk, . A. Homuposckuii, B. M. Ilonsxos: nmox penakuueii B. E.
[Tononsckoro. - M. : Benrtana-I'pad, 2020.

4. Marematuka: anrebpa W Hadajla MaTeMaTU4YeCcKOro aHaiusza, reomerpus. [‘eomerpus.
VYrany6nennsiit ypoBens: 10 knacc: yuebnuk / A. I'. Mep3nsk, I. A. Homuposckuii, B. M. Ilosskos.
- M. : Benrana-I"pad, 2020.

5. Maremaruka. 'eometpust. 11 kiacc. YrinyOneHHbIN ypoBeHb: yueOHoe mocodue / A. I'. Mep3msk, .
A. Homupogckuii, B. b. Tlononckuit, M. C. fAxup: nox penakmueit B. E. Tlomonsckoro. - M. :
BenTana-I"pad, 2020.

Ilpozpamma no mamemamuxe: anzedpa u HA4A1A MAMEMAMUYECKO20 AHATUIA, 260MEMPUL,
Hanpaeiena Ha Pealu3ayuio CUCMeMHO-0eaAmeaIbHOCMHO20 N00X00a K npoueccy o0yuenus,
Komopulii obecneuusaem:

e mocTpoeHHe  00pa30BaTENFHOTO  Tpolecca C  y4ETOM  MHIWBUAYAIbHBIX,  BO3PACTHBIX,

MICUXOJIOTUYECKUX, (PU3NOJIOTHUECKUX OCOOCHHOCTEH U 310pOBbs 00yUarOIINUXCS;

¢ ($opMUPOBAaHNE TOTOBHOCTH O0YYAIOIINXCS K CAMOPA3BUTHIO M HEMIPEPHIBHOMY 00pa30BaHUIO;

¢ (QopMHpOBaHUE AKTUBHOM yueOHO-1103HABATEIbHOMN JEATEIBHOCTU 00YJaIOIIUXCS;

¢ (QopMHpOBaHUE MO3UTHUBHOIO OTHOLICHHUS K TTO3HAHUIO HAYYHOU KapTUHBI MUDA;



® OCO3HAaHHYI) OpTraHU3AlHI0 OOYyYAIOUIUXCS CBOEH JESITeNbHOCTH, a TaKXKe aJiekKBaTHoe eé&
OIICHUBAHUE;

® [IOCTPOEHHUE pa3BHUBAIONICH 00pa30BaTENbHON cpebl 00yUeHUsI.

H3yuenue 3moit npozpammol HANPAGIEHO HA OOCMUIICEHUE CTLEOYIOUUX UeTlell:

® CHCTEMHOE M OCO3HaHHOE YCBOEHHE Kypca aireOpbl U Hayajl MaTeMaTUYECKOT0 aHaIn3a;

L4 (bOpMI/IpOBaHI/Ie MaATEMATHYCCKOI'O CTHUJIA MBIINIJICHU A, BKIIFOYAIOIICIO B CC6$I HUHAYKOWUIO U JCAYKIHIO,
0000111eHIe U KOHKPETU3AIUIO, aHAIIU3 U CUHTE3, KIIacCU(UKAIINIO U CUCTEMaTH3aIHIO,
abcTparupoBaHue U aHAJIOTHUIO;

® pa3BUTHE MHTEpeca 0OYUAIOUINXCS K M3YYSHUIO alIreOphl M Hadyal MaTeMaTHYeCKOTO aHaIN3a;

® HCIIOJIb30BAaHUEC MAaTEMAaTHUYCCKHUX MOI[CJICﬁ AJId pCIICHUA IMPUKIIAJHBIX 3a1a4, 3a/la4 U3 CMCIKHBIX
JUCIUIIINH,

e npuoOpeTeHHE OMbITa OCYIECTBICHUS YU€OHO-UCCIIeI0BATEIbCKON, MPOEKTHOM U MH(GOPMAIIMOHHO-
IM03HABATEILHOM JESITEIHbHOCTH,

® Ppa3BUTHE UHIUBUAYATbHOCTU U TBOPUECKHUX CIIOCOOHOCTEH, HAlIpaBJIEHHOE HA OJITOTOBKY
BBIIIYCKHUKOB K OCO3HAaHHOMY BBIOOPY MPOQECCHH.

Y4eOHblii mpeamer MaremaTuka: anreOpa W Hadajga MAaTeMaTHYECKOrO aHajan3a, TeOMETpHs
BXOJIUT B TEPEYCHb YYCOHBIX MPEAMETOB, OOSI3aTCIBHBIX JJIsi W3YYCHHUS B CpenHed (TOJTHOM)
obmeoOpa3oBarenpHOi mKone. JlaHHas mporpamMma mpeaycMaTpuBaeT H3y4YeHHE MpeaMera Ha
yrryonéHHoM ypoBHe. [Iporpamma peanu3yeT aBTOPCKHE WJEH Pa3BUBAIOIIECTO OOy4YeHHs anredpe u
HayajaM  MaTeMaTHYeCKOro  aHali3a, KOTOPOE  JOCTHUTAaeTCs  OCOOCHHOCTSMH  HM3JIOKEHUS
TEOPETHUYECKOr0 MaTepHualla U CUCTEMOW YNPaKHEHHI Ha CpaBHEHHWE, aHaJIW3, BbLACJICHUE TJIaBHOTO,
yCTaHOBJICHHE CBA3EH, KilacCupUKaIN0, 00001IEHUE U CUCTEMATH3AIHIO.

PaGouas nmporpamma o0GecrieunBaeT IOCTHKEHUE MJIAHUPYEMbIX PEe3yJIbTaTOB OCBOCHHUS Y4eOHOTO
npeamera «MartemaTuka: ajaredpa m Havajla MaTeMaTHYeCKOI0 aHAJIW3a, TeOMeTPHUsD), BKIIOYAs
MOZYJIH «AJiredpa U HaYajIa MaTeMaTH4ecKoro anajausa» u «Il'eomerpus».

O01mas xapakTepucTHKa MOIYJIs
«AJuredpa u Hayaja MaTeMaTH4yeckoro anaiausa» B 10-11 kiaccax

Conepkanne Kypca aireOppl W Hadanl MareMarhueckoro adamms3a B 10-11  kmaccax

MIPEACTABJICHO B BUJIE CIAEAYIOIIMX COACPKATENbHBIX Pa3/I€iOB:
V' «Yucna v BeIMYUHBI»,

«BpipaxkeHus»,

«YpaBHEHMS U HEPABEHCTBAY,

«DyHKIINY,

«DIeMeHTh MAaTEMATHYECKOTO aHaJIku3ay,

«DIEMEHTHI KOM6I/IHaTOpI/IKI/I, BEPOATHOCTU U CTATUCTHUKU,

D N NI NI N NN

«Anre0dpa 1 Hayaua MaTEMaTHYECKOr0 aHAJIN3a B UICTOPUYECKOM Pa3BUTHHY.

B pasznene «Hucna 1 BeTUUUHBD) pacIIUpsieTCsl HOHATHE YKMCIa, KOTOPOE CIYKUT (GyHIaMEHTOM
rMOKOT0 M MOIIHOTO arapaTa, UCIOJIb3yeMOro B PEIICHUH MaTeMaTHUECKUX 33/1a4 U B PEIICHUH 3a/1a4
CMEXHBIX AMCUMILIMH. MaTepuan JaHHOTIO pa3jieNa 3aBEpIIAeT COAEPKATEIBbHYIO JIMHUIO IIKOJIBHOTO
Kypca MaTeMaTHKU «Hucia 1 BETUIUHBD).

Oco0eHHOCTBIO pa3iena «BrlpaxkeHus» sBISAETCS TO, YTO MaTepHajl U3ydaeTcs B pa3HbIX TeMax
kypca: «llokazarenbHass u sorapupmudeckas ¢GyHkuun», «TpuroHomerpudeckue QyHKITN,
«Crenennas ¢yHkuusay». [lpu usydeHum storo pasaena GpopMupyeTcst IpeCTaBICHHE O MPHUKIATHOM
3HAYCHUU MATCMAaTHKH, O IICPBOHAYAIBHBIX IIPUHIMIIAX BEIUHMCIIMTEILHOM MaTeMaTHKu. B 3aJa4du
HU3YUCHUA pa3aciia BXOJUT PA3BUTUC YMCHUS PCHIATH 3aJadd palrOHAJIbHBIMH METOJaMH, BHOCHUTH
HE00X0/AMMBbIe KOPPEKTHUBHI B XO/I€ PEILICHHS 3a/1a4H.

Oco0eHHOCTBIO pa3ziena «YpaBHEHHS U HEpaBEHCTBa» SBJSIETCS TO, YTO MaTepual U3ydaercs B
pasHbIx Temax Kypca: «llokasarenbHas u Jnorapupmuueckas ¢GyHKUUH», «TpUTrOHOMETpHUYECKHE



byakuny, «CrenenHas QyHKUus». Marepuan HaHHOTO pasjena HOCUT TNPUKIAJAHON XapakTep H
YUUTBHIBAET B3aUMOCBSI3b CHUCTEMbl HAYYHBIX 3HAHUM M MeTOJa MO3HAHUSA — MAaTeMaTH4YeCKOIro
MOJIETTUPOBaHUs, 00JIaJaeT IIMPOKUMHU BO3MOKHOCTSMHU JUIS Pa3BUTHUS aJlTOPUTMHUECKOTO MBIIUICHUS,
o0ecreunBaeT OMbIT MPOJTYKTUBHOM NEATENbHOCTH, 00eCeUNBAIOIINNA Pa3BUTUE MOTUBALIUU O0YUEHHUS

U UHTEJUIeKTA.

Paznen «DyHKIMM» pacdpsieT Kpyr 3JeMEeHTapHbIX (DYHKIHA, U3YUYEHHBIX B Kypce anredpsl 7—
9 kinaccoB, a TakKe METOAOB MX HccienoBaHud. Llenplo M3ydyeHHs JaHHOIO pasjeia SBISETCS
¢dbopMHpOBaHHE YMEHUSI COOTHOCUTH PEAJIbHBIE 3aBUCHMOCTH U3 OKPY)KAIOLIEH JKU3HU U U3 CMEKHBIX
IUCLUUIUIMH C DJIEMEHTAPHBIMH (DYHKIHMSIMHU, HMCIONIB30BaTh (YHKIMOHAJIBHBIC TPEICTABICHUS IS
pemienus 3anady. CoOOTBETCTBYIOUIMM MaTepHual CHOCOOCTBYET Pa3BUTHUIO CaMOCTOSTEIbHOCTH B
OpraHu3aliy U MPOBEICHUH HCCIIeI0BaHUM, BOOOPAKEHUS U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcsl.

Martepuan pasnena «DJIeMEHThl MaTEMaTHYECKOrO aHajiu3a», BKJIIOYAIOMIMKA B ce0s TeMbl
«[IpousBonHas u e€¢ npumeHenue» u «MHTErpan u ero nNpuUMeHeHue», GOPMUPYET MPEICTaBICHUS 00
o0mUX HIesSIX W METOAAaX MaTeMaTHYecKoro aHanm3a. Llenmp wu3ydeHus pasnena — MpPUMEHEHHUE
anrapara MaTeMaTHUYECKOI0 aHajld3a JUIsl PEeLICHUS MaTEeMATUYECKUX M MPAKTUYECKUX 33/]ay, a TaKxKe
JUIA 1OKa3aTeJbCTBA Psiia TEOPEM MAaTEMATUYECKOT0 aHAJIN3a U T€OMETPUH.

Copnepxanme pasnena «IJEeMEHThl KOMOMHATOPUKH, BEPOATHOCTH U CTATHCTUKU» PACKPBIBAET
MPUKJIAJHOE M TPAKTUYECKOE 3HAUYeHHWE MaTeMaTHKH B COBPEMEHHOM Mupe. Matepuan 1aHHOTO
pasnena crnocoOcTByeT (OPMHPOBAHMIO YMEHHUS BOCIPUHUMATh, MPEIACTABIATh U KPUTUYECKH
aHAJIM3UPOBATh UHGOPMAIUIO, MTPEJICTABICHHYIO B PA3JIMYHBIX (hOpMax, MOHUMAHUIO BEPOSITHOCTHOTO
XapakTepa pealbHbIX 3aBUCUMOCTEH.

Pa3znen «Anrebpa u Hayaga MaTeMaTHYECKOIO aHaJIM3a B UCTOPUUYECKOM Pa3BUTHUN» MTO3BOJISIET
c(OpMHPOBATH TPEICTABICHUE O KYJIBTYPHBIX U MCTOPUYECKHUX (DaKTOpax CTAHOBJICHUS MAaTEMAaTHUKU
KaK HayKd, O LIEGHHOCTH MaTeMaTUYeCKHUX 3HAHUM M MX NPUMEHEHHIl B COBPEMEHHOM MHpE, O CBS3U
HAy4YHOT'0 3HaHMS U LIEHHOCTHBIX YCTaHOBOK.

JInuHoOCTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIEe Pe3yJIbTAThl 0CBOCHHUSI COAepP/KaHUA Kypca
ajre0pbl 1 HAYAJ MATEMATHYECKOI0 aHAJIN3a

N3yuenne anreOpbl 1 Hayal MaTeMaTHYECKOrO aHalM3a MO JaHHOM mporpaMme CrocoOCTBYeT
(GOpPMHUPOBAHUIO Y YYAIIMXCS JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX Pe3yiIbTaTOB OOy4YEHMS,
COOTBETCTBYIOLIMX TpeboBaHUsAM DenepanbHOr0 rocyJapCTBEHHOIO 00pa3oBaTeIbHOIO CTaHAapTa
cpenHero (MOoJIHOT0) 00IIero 00pa3oBaHuUs.

JInuHOCTHBIE pe3yIbTaThI:

1) BocnHMTaHHE POCCHUICKON TIpakKJaHCKOW HWICHTUYHOCTH: MAaTPUOTH3MA, YBakeHHs K OTedecTBy,
OCO3HaHUs BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;

2) ¢QopmHpOBaHHE MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd H
OO0IIECTBEHHON NMPaKTHKH;

3) OTBETCTBEHHOE OTHOILICHHE K OOYYCHHIO, T'OTOBHOCTH M CIIOCOOHOCTh K CaMOpa3BUTHIO H
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCell >KM3HU; CO3HATEIbHOE OTHOLIEHHWE K HENpPEpPhIBHOMY
00pa30BaHMIO KaK YCIOBUIO yCIIEUTHON MpodeccnoHanbHON 1 001IeCTBEHHON e TeIbHOCTH;

4) 0co3HaHHBIN BBIOOp OyayIIeH MPodecCHOHANIBHOM IeATSILHOCTH Ha 0a3e OpUEHTHPOBAHUS B MUPE
npodeccuii W TpodecCHOHATBHBIX  MPEANOYTEHUH; OTHOMIEHHEe K  MpodecCHOHATHHOU
NEeSTeIbHOCTM KaK K BO3MOXHOCTH y4YyacTUSi B  PEIIEHWU JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX M OOIIEHAIMOHATIBHBIX Mpo0sieM; (popMUpOBaHNE YBAXUTEIHLHOIO OTHOILECHHS K
TPYAY, Pa3BUTHE ONBITA yYACTHs B COLMAIBHO 3HAYMMOM TPYJE;

5) yMeHHMe KOHTPOJIMPOBATh, OILCHWBATh M aHATU3UPOBATH INPOLECC W pPE3yNbTaT YydeOHOUW U
MaTEMaTHYECKOH AEATEIbHOCTH;

6) yMeHHe ynpaBIsiTh CBOCH MO3HABATEILHOMN JIESTEIBHOCTHIO;



7) yMeHHE B3aUMOJICHCTBOBATH C OJHOKIACCHUKAMH, JICTbMH MJIAJIIETO BO3pPAcTa W B3POCIBIMH B
o0Opa3oBarenbHON, OOIIECTBEHHO-TIOJIC3HOW, Y4eOHO-MCCIIEIOBATEIBLCKOW, MPOCKTHON M JIPYrUX
BUJIaX JIESATEIBHOCTH;

8) KpHUTHUYHOCTH  MBIIUICHUS, HMHUIMATHBA, HAXOMYUBOCTh, AKTUBHOCTh TP  PCIICHHH
MaTeMaTHYeCKUX 3ajau.

MeTtanpeaMeTHbIe pPe3yJIbTAThI:

1) yMeHHE CaMOCTOSTEIBLHO OMPEICIATh 1EJIU CBOCH JEATEIIbHOCTH, CTABUTh U (POPMYJIMPOBATH IS
ceOst HOBBIC 3a/1a4H B yu€0e;

2) yMEHHE COOTHOCHTH CBOU JICHCTBHSI C IUIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYLICCTBISATH KOHTPOJIb
CBOCH JESATENbHOCTH B TMpOIlecce JOCTHXKEHUS pPe3yibTaTa, ONPEAeNsTh CIOCOObI JACHCTBHI B
pamMKax MpeUIoKEeHHbBIX YCIOBUN U TpeOOBaHH, KOPPEKTHPOBATH CBOU JICHCTBUS B COOTBETCTBUU
C U3MEHSIOLIECHUCS CUTyallueH;

3) yMmeHHE CaMOCTOSTEIbHO MPUHHUMATh PEIICHUs, MPOBOIUTH AaHAIU3 CBOCH JEATEIBHOCTH,
MIPUMEHSITH PA3JIMYHBIC METO/IbI TIO3HAHHUS,

4) BnajeHUC HaBbIKAMH [TO3HABATEILHOM, y4eOHO-HUCCIICA0BATEILCKOM U TIPOCKTHOM e TeIbHOCTH;

5) <¢dopmupoBaHHe MMOHATHHHOIO armmapara, yMEHHUS CO3[aBaTh OOOOIICHHS, YCTaHABJIUBATH
aHAJIOTUH, KJIACCH(HUIIMPOBATH, CAMOCTOSTCIILHO BBIOMPATh OCHOBAHUS W KPUTEPHU IS
KJaccupuKaluu;

6) yMeHHEe yCTaHaBIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACCYXKICHHUE,
YMO3aKJIIOUeHUe (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI;

7) dopmupoBanue KOMIIETEHTHOCTH B obnactu UCIOJIb30BaHUS nH(OPMALIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;,

8) yMeHue BHIETh MAaTEMATHYCCKYIO 3a7adyy B KOHTEKCTEe NPOOJEMHON CHUTyalldd B JIPYTUX
TUCIUIUINHAX, B OKPYKAIOIICH KU3HU;

9) yMeHHE CaMOCTOSTEIILHO OCYHISCTBIATh IMOWCK B Pa3IMYHBIX HCTOYHHKAX, OTOOp, aHAIU3,
CHUCTEMATHU3AINIO U KiIacCuPuKaiuio nHopMaIuu, HeoOX0AUMOMN ISl PeIICHUS MAaTEMaTHUYECKUX
mpo0JieM, PeACTaBIATh €€ B MOHATHOW (opMe; MPUHUMATh PELICHHE B YCIOBUSX HETOJHON WM
M30BITOYHOM, TOYHOM WM BEPOATHOCTHOM HH(OpMaNMM;, KPUTHUECKH OIICHHBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

10) ymeHHe HCIONB30BaTh MaTeMaTHYEeCKHE CPEICTBA HATISAAHOCTH (TpadHKH, TAOIHIBI, CXEMbI U
Ip.) IS WIDTFOCTPAIAN, HHTEPIIPETAIlNH, apTyMEHTAIIHH,

11) ymeHHe BBIIBUTaTh TMITOTE3bI MPU PEIICHUH 3a/1a41, TOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

12) noHuMaHHe CYIIHOCTH aJIrOPUTMHUYCCKUX TPEANUCAHUI U yMEHHUE IEHCTBOBATh B COOTBETCTBHH C
MIPEJITIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHue 3HAYCHUS] MATEMATUKHU JIJIs TOBCEHEBHOM KH3HU YEIOBEKa;

2) MpeacTaBiIeHHe O MaTeMAaTHYECKON Hayke Kak cdepe MaTeMaTH4ecKon IesTeIbHOCTH, 00 dTamax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIS1 Pa3BUTHS [IUBUIIN3AIINY;

3) yMeHHME ONHUCHIBATh SIBJICHUS PEaTbHOr0 MHpa Ha MaTeMaTHYECKOM SI3BIKE; IMPEACTaBICHHE O
MaTEeMaTHYECKUX IMOHATHSAX W MaTeMaTHYCCKHUX MOJIEISIX KaK O BaKHEWIIEM WHCTPYMEHTApHH,
MTO3BOJISFOIIIEM OTMCHIBATH M H3y4aTh Pa3HbIC MPOIIECCHI U SBIICHUS;

4) npezacraBiaeHre 00 OCHOBHBIX MOHATHSX, HAESIX M METOAAX aareOpbl 1 MaTeMaTHYECKOTO aHaIN3a,;

5) mpezcraBieHue O mpoleccax U SBICHUSX, UMEIOIIUX BEPOSITHOCTHBIA XapaKTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PealbHOM MHUpE, 00 OCHOBHBIX MOHITHUSIX SJIEMEHTAPHOU TEOPUU BEPOSITHOCTEN;
YMEHHE HAaXOJUTh U OIICHUBATH BEPOSITHOCTH HACTYIUICHUSI COOBITUN B MPOCTEHININX MPAKTUYECKUX
CUTYaIUSX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BETUYHH;

6) BiIajicHHE METO/JaMH JIOKA3aTeIbCTB M aJTOPUTMOB PEIICHUS;, YMEHUE MX MPUMEHSTh, TPOBOIUTH
JTOKa3aTeNIbHbIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;



7) TpaKTUYECKH 3HAYMMBIC MAaTEMaTHYECKHE YMEHHUS M HaBBIKH, CIIOCOOHOCTh HMX INPUMEHCHHUS K
PEILICHNIO MaTEMaTUYECKUX U HEMATEMAaTUYECKUX 3a]1a4, IPEAIOJIAralolue yMEHHE:

v BBINOJIHATH BHIYUCIICHUS C JICHCTBUTEIbHBIME M KOMILUIEKCHBIMU YHCIIAMU;

v’ pemarsb panuoHaJbHbIE, UPpalMOHAIIBHEIE, IIOKa3aTeNbHbIE, CTCTICHHBIE u
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YDABHEHUM U HEPABEHCTB;

v pemiath TEKCTOBBIC 3@yl apU(PMETHYCCKUM CIIOCOOOM, C IOMOIIBIO COCTABJICHUS U
pelIeHusl ypaBHEHUH, CUCTEM YPaBHEHUN U HEPABEHCTB;

v HCIOJIBb30BaTh aIreOpanyuecKuil «I3bIK» UIS OMUCAHUS MPEIMETOB OKPYXKAIONIIEr0 MHUpa W
CO3JaHusl COOTBETCTBYIOLIUX MATEMAaTUYECKUX MOJIEIIEH;

<

BBIIIOJIHATH ~ TOXJECTBEHHbIE  NPEeoOpa3oBaHUS  PAMOHAIBHBIX,  HPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPHYECKUX BBIPAKCHUH;

BBITIOJIHSTH ONEpaIlii HaJ MHOXKECTBAMHU;

uccien0BaTh HYHKIUH € TIOMOIIBIO TIPOU3BOIHON U CTPOUTH UX TpaduKy;

BBIYUCIIATH IUIOMAAN GUTyp H 00BEMBI TEJ ¢ TOMOILBIO ONPEIeIEHHOTO HHTETPaa;

AN NERN

[POBOJUTH BBIYUCIECHUE CTATHCTUYECKUX XAPAKTEPMCTUK, BBINOIHATh NPUOIMKEHHBIE
BBIYMCIICHHS;
v’ pemiath KOMOUHATOPHBIE 3a/1AUH.
8) BiaseHWe  HaBbIKAMM  HCIOJB30BaHHMSA  KOMIBIOTEPHBIX  NPOrPaMM  [PH  PELIEHUH
MaTeMaTHYECKHX 3a/1ad.

Ilnanupyembie pe3yJbTaThl 00yUeHHSs
Yucna u eenruuunbl

Buinycknux nayuumes.
v/ OIepUpoOBaTh MOHATHEM PAJUaHHAs MEPa YIJIa, BBIIOIHATH IPe00pa3oBaHusl pauaHHON MePhI B
IPalyCHYIO U TpaJyCHON MEpBI B paJUaHHYIO;
v/ OIepUpOBATh MOHATHEM KOMILJIEKCHOTO YKCIIA, BBIOJHATE apU(METHUECKUE OTIEPAIIUH C
KOMIUIEKCHBIMU YHCIIAMU;
v’ u300pakaTh KOMILUIEKCHBIC YHCIIA Ha KOMIUIEKCHOM TUIOCKOCTH, HAXOIUTh KOMILIEKCHYIO
KOOPAMHATY YKCIIA.
Buinyckunux nonyuum 603moducHocmby.
v/ HCIIOJIb30BaTh PA3JINYHbIE MEPHI U3MEPEHUS YTJIOB [P PEIICHUH TEOMETPUYECKUX 3a]1a4, 8 TAKKE
3a/1a4 U3 CMEKHBIX TUCLIUILINH;
v/ IIPUMEHSTH KOMILUIEKCHBIE YHCIIa JIIS PELIEHHs alreOpanduecKux ypaBHeHuil. Boipasicenus
Buinycknux nayuumes:
v/ OMepUpOBaTh MOHITHIMH KOPHSI N-i CTEIICHH, CTEIICHH C PAI[MOHATBHBIM MIOKa3aTeNeM, CTEICHH C
JeMCTBUTENBHBIM TIOKa3aTeNeM, Jorapugpma;
v/ MIPUMEHSTH MOHSTHS KOPHS N-i CTEMICHH, CTEIICHH C PAI[MOHATBHBIM MIOKA3aTeNeM, CTEIICHH C
JeMCTBUTENBHBIM TIOKa3aTeNeM, Jjorapudma U X CBOMCTBA B BBIYMCIICHUSAX U IIPU PELICHUH 3a/1a4;
v/ BBINOJIHATB TOXIECTBEHHBIE TIPE0OPA30BaHKs BHIPAKEHUH, COEPIKAIINX KOPEHB N-I CTENEHH,
CTETEeHHU C PAallMOHAIbHBIM IT0Ka3aTeJIeM, CTENEHb C IeHCTBUTENBHBIM OKa3aTeNeM, JIorapudm;
v/ OIepUpoOBaTh MOHATHIMH KOCHHYC, CHHYC, TAHTEHC, KOTAHTEHC yIila TI0BOPOTA, ADKKOCHHYC,
ApPKCUHYC, ApKTAaHT€HC U apKKOTAHTEHC;
v/ BBIMOJIHATH TOXIECTBEHHBIC TIPEOOPA30BaAHMS TPUTOHOMETPHIECKHUX BBHIPAKEHHIA.
Buinycknux nonyuum 603moxicHoCmb.:
v/ BBIMOJIHATH MHOTOIIATOBBIC TIPEOOPa3OBaHKS BRIPAXKEHUH, TIPUMEHSISI IMUPOKHI HAGOP CIIOCOOOB 1
IIPUEMOB;
v/ IPUMEHSITH TOXIECTBEHHbIE MPEOOPa30BAHMUS BBIPAKCHUI JUTS PELIICHUS 33/1a4 U3 Pa3IHYHBIX
pa3zennos Kypcea.
Ypasnuenus u nepasencmea




Buinycknux nayuumcs:

v pelarb UpparoHaIbHbIC, TPUTOHOMETPHIECKUE, TOKA3aTEIbHBIC U JIOTapH(MUUECKHUE YPABHECHUSI,
HEPaBEHCTBA U X CUCTEMBI;

v pelarh anreOpandecKue ypaBHEHHs HA MHOYKECTBE KOMIUIEKCHBIX YHCEI,

v/ IOHMMATh ypaBHEHHE KAK BAKHEHUIIYI0O MATEMATHYECKYIO MOJIENb ISl ONIUCAHMUS ¥ U3yYEHHUS
pa3zHo00pa3HbIX peaJbHBIX CUTYAIHA, PEIIaTh TEKCTOBBIC 33/1a4H alreOpaniecKuM METOI0M;

v’ IpUMEHSTH rpadMueCKHe MPEACTABICHUS IS HCCIIEI0BAHUs YPaBHEHHIA.

Buinycknux noayuum 603mModiCHOCb:

v’ OBIIaJeTh NPHEMAMHU PELICHHs YPABHEHHI, HEPABCHCTB M CUCTEM YPaBHCHHUIA; IIPUMEHSTH arapar
YpaBHEHHH U1 pelleHns pa3HOOOPa3HbIX 3a/1a4 U3 MaTEMATUKH, CMEXHBIX IIPEIMETOB, IPAKTHUKH;

v/ IPUMEHSTH IpapUUECKHe MPEICTABICHHS VISl HCCIEI0BAHMs YPaBHEHHH, HEPABEHCTB, CUCTEM
YpaBHEHHH, CoJepKaLUX TapaMeTphl.

Dynxuuu
Buinycknux nayuumcs:

v/ IOHUMATh U MCIIOJIb30BaTh (PYHKIIMOHAIBHBIC TIOHATHS, A3BIK (TEPMHUHBI, CHMBOJIHYECKUE
0003HauCHHUS ),

v/ BBINIOJIHATH OCTPOEHUE TPAPUKOB (QYHKIHIA C TIOMOIIBIO TEOMETPHUYECKUX IPEOOPA3OBAHHIA;

v/ BBINOJIHATH MOCTPOEHUE IPaUKOB BUAA Y = 3/X, CTENEHHBIX, TPUTOHOMETPHUYECKUX, OOPATHBIX
TPUTOHOMETPHUYECKUX, IIOKA3ATEIBHBIX U JIOTapu(PpMHUUIECKIX (HYHKIINH;

v/ HMCCIIeN0BaTh CBOUCTBA (DYHKIIHIA;

v’ moHUMAaTh QYHKIIMIO KaK BKHEHIITYI0O MATEMAaTHYECKYIO MOJIEIb ISl OITMCAHUSI TIPOIIECCOB H
SBJICHUH OKPY’KAIOIIEro MUPA, IPUMEHATh ()YHKLMOHAIBHBIH A3bIK AJIS1 OMUCAHUS U UCCIIEJOBAHUS
3aBUCUMOCTEH MeXly (PU3MYECKMMU BETUUYMHAMU.

Buinycknuk nonyuum 603moicHocmey:

v/ IPOBOJIUTH UCCIIEIOBAHUS, CBA3AHHbBIE C H3YUEHUEM CBOMCTB (DYHKIIHIA, B TOM YHCIIE C
HCII0JIb30BaHUEM KOMIIBIOTEPA;

v/ HCII0JIb30BaTh QYHKIMOHAIBHBIE MIPEICTABIEHHS M CBOUCTBA (QYHKIIUIA JUIS PEIICHUS 3a/1a4 U3
Pa3IMYHbIX pa3AesioB Kypca MaTEMaTUKH.

DieMenntbl MameMamuiecKko20 aHaiu3a
Buinycknux nayuumcs:

<\

IIPUMEHSTh TEPMUHOJIOTHIO M CHMBOJIMKY, CBA3aHHYIO C TIOHATHUSMH IIPEJIEN, IPOU3BOIHAS,
nepBooOpas3Has U MHTETpal;

HaXOJUThb nepenen QyHKINH;

peliaTh HepaBeHCTBAa METO/I0M UHTEPBAJIOB;

BBIUUCIISATH MPOU3BOAHYIO U IIEpBOOOPa3HYI0 (PYHKIINH;

HCI0JIb30BaTh POU3BOJHYIO JUISl KCCIIEI0BAHUS U MOCTPOEHUS TpaduKoB (YHKIIHII;
IIOHMMATh F€OMETPUYECKUNA CMBICI IIPOM3BOAHOMN M OIIPENEIEHHOIO HHTETPAIa;

HaXO/UTh BTOPYIO MPOU3BOJIHYIO, TIOHUMATh €€ TeOMETPHUUECKUI U (PU3NMUECKUIT CMBICT;
BBIYUCIIATH ONPENEIEHHBIN UHTErPal;

BBIYHCIIATH HEONIPEIEIEHHBIN HUHTErpall.

AN NI NI N NI N YN

Bbll’lyCKHuK NOY4Um 603MOHCHOCMb.

<

chopMUPOBATH MIPE/ICTABICHUE O MPUMEHEHNH T'€OMETPUUECKOT0 CMbICTIa MPOU3BOAHOM 1 UHTErpaia
B KypC€ MaTCMAaTHUKH, B CMCKHBIX JUCHUIIIINHAX

v' c(hopMHUPOBATH M YIIIyOUTH 3HAHUS 00 UHTErpaJIe.

dnemenntbl KOMOUHAMOPUKU, 6ePOANHOCIU U CIAMUCHIUKU

Buinycknux nayuumes:
v/ pemaTh KOMOMHATOPHBIC 3a/1a4K HA HAXOKICHUE KOJIMIECTBA O0BEKTOB HIIM KOMOUHAIHIA,
v' npumensTh hopmy 6GuHOMa HeroToHa /17151 peoOpa3oBaHus BHIPAKEHUI;
v/ HCIOJIb30BaTh METO/I MATEMATHYECKOW MHIYKIMHU JIIS IOKA3aTeNhCTBA TEOPEM U PEIICHUS 3a/1a4;



v/ HCIIOJIb30BaTh CIIOCOOBI MPEACTABICHHUS U aHAIN3a CTATUCTHYECKHX JAHHBIX;
v/ BBINOJIHATH ONEPALUM HaJ COOBITUSMU U BEPOATHOCTAMH.
Buinycknux nonyuum 6ozmosrcnocms:
v/ HayYUThCS ClIEHUATBLHBIM MPUEMAM PELIEHHs KOMOMHATOPHBIX 3a/1a4;
v/ XapakTepu30BaTh MPOLECCH U SIBJICHUS, MMEIOIINE BEPOSITHOCTHBIN XapakKTep.

Coaepxanue MOy Isl
«AJre0pa 1 HaA4YaJIa MATEMATHYECKOT0 AHAJIN32»
Ilogmopenue

e PemieHue 3amad ¢ UCHOJNB30BAHUEM CBOMCTB YKCEI U CHUCTEM CYHCIICHHUS, ACIMMOCTH, HOJICH U
4yacTel, MPOIEHTOB, MOYJIEH Ynces.

e Pemenue 3a7a4 ¢ WCIOJIB30BAaHUEM CBOMCTB CTENEHEH W KOPHEW, MHOTOWICHOB, MPeoOpa3oBaHUM
MHOTOYIECHOB U JPOOHO-PAIMOHAIBHBIX BBIPAXKCHHH.

e Pemenue 3a/1a4 ¢ HCMOJIB30BAaHUEM TPATyCHON MEPHI yTJIa.

e Monaynb 4ncia ¥ €ro CBOMCTBA.

e PemieHre 3a/1a4 Ha JBM)KCHHE W COBMECTHYIO pabOTy, CMECH W CIUIABBI C TOMOIIBIO JTMHECHHBIX,
KBaJPATHBIX U IPOOHO-PAIMOHATILHBIX YPABHEHUN U UX CHUCTEM.

e Pemenue 3ama4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, C
MIPUMEHEHUEM U300paKEHUSI YUCIOBBIX MPOMEKYTKOB.

e Pemienue 3a7a4 ¢ UCMOIb30BAHUEM UUCIOBBIX (DYHKIUN U UX TpadUKOB.

e llcnonb3oBaHue CBOMCTB M TpadUKOB JMHEHHBIX U KBaJApaTHUUHBIX (QYHKUIMNA, 0OpaTHOU
MIPOIMOPLIMOHAIBEHOCTH U QYHKIUH Y = Vx.

e ['paduueckoe penicHUE YPaBHCHUI U HEPABCHCTB.

e lcnonp30BaHuE ONEPAIMI Hal MHOXKECTBAMHU U BBICKA3bIBAHUSIMH.

e lcronp30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, YUCIOBBIX TPOMEXKYTKOB,
X 0O0BEIUHEHUHN U TIEPECCUCHUMN.

e [IlpuMeHeHue mnpu pelIeHUU 3a7ad CBOICTB apu(METHYECKOM M TI'e€OMETPUYECKON NpOrpeccuw,
CYMMHUPOBaHHsI OECKOHEUHOM CXOASIIEHCS TeOMETPUIECKON MTPOTPECCUHU.

Mmuoycecmea (uucnogwie, 2eomempuyeckux puzyp).

e XapaKTepUCTHUECKOE CBOWCTBO, 3JIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE, 0ECKOHEUHOE MHOXKECTBO.
e (Crnoco0OsI 3a1anust MHOKECTB [1loqMHOXKECTBO.
e OTHOIIEHUS TPUHAAIEAKHOCTH, BKIIOUEHUSI, PABEHCTBA.
e Omnepanuu Hag MHOXKecTBamMu. Kpyru Diinepa.
e KoHeuHble 1 0ECKOHEUHBIE, CUETHBIE M HECUETHBIE MHOXKECTBA.
Hcmunnsle u 102cHble 8bICKA3bI6AHUA, ONEPAUUU HA) 8bICKAZLIGAHUAMU.

e Aunrebpa BhICKa3bIBaHHIA.

e (CBs3b BBICKA3bIBAHUI C MHOXKECTBAMH.

e KBaHTOpHI CYIIIECTBOBAHUS M BCEOOITHOCTH.

e 3akoHbI JOTUKHA. OCHOBHBIE JJOTUYECKHUE MTPaBUIIA.

e PeleHre JOrMYECKUX 33]]a4 C UCTIOIb30BAHUEM KPYroB Dijiepa, OCHOBHBIX JJOTUYECKUX MPaBUIL.
Ymoszaxnwuenua.

e (OOOCHOBaHHMSA U JI0KA3aTENBCTBO B MaTeMaTHKe.

e TeopeMmsbl. Buapl MareMaTH4ECKUX YTBEPKACHUM.

e Bunsl nokasarenscTB. MaTemaTudeckas HHIYKLMS.

e VYTBepxkaeHue, 00paTHOE JaHHOMY, TPOTHBOIOJIOXKHOE, 0OpaTHOE MPOTUBOIIOIO0KHOMY JAHHOMY.
e [lpu3Hak U CBONCTBO, HEOOXOIUMBIE U 1OCTAaTOUYHbIE ycia0BUsL. OCHOBHAs TeOpeMa apU(PMETHKHU.
e Ocratku u cpaBHeHus. Anroput™ EBkiuaa. Kuraiickas Teopema 00 octaTkax.



e Marnas teopema Pepma. q-UYHBIE CUCTEMbI CYUCIICHMUS.
o DyHkuus JWsepa, YUCI0 U CyMMa ACIUTENEH HaTypaJlbHOTO YUCTIA.
Paduannaa mepa y2na, mpuzoHomempuieckas OKpyHCHOCHLb.
Tpuronomerpuueckue (QyHKIUM uucen u  yriaoB. DOpMynbl NPUBEACHHS, CIOKECHUS
TPUTOHOMETPHUYECKUX (QYHKIUH, (OPMYIBI TBOMHOTO W TOJOBHHHOTO aprymeHTa. lIpeoOpaszoBanue
CYMMBI, Pa3HOCTH B MPOM3BEIECHUE TPUTOHOMETPHUYECKUX (QYHKIUH U HaobopoT. Hymu ¢yHkmm,

MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. HamOombiliee W HamMeHbIlee 3HaYCHHE (DYHKIUU.

[lepuognueckne GyHKUMM W HauMeHbIMM  mepuon. YérHele u  Heu€THble  (QYHKIUU.

Tpuronomerpuyeckue (GyHKIUU 4HCIOBOro aprymeHta. CBOHCTBa U rpaduKud TPUTOHOMETPUUYECKUX

¢bynkuii. OOpaTHbIe TPUTOHOMETpHYECKHE (PYHKIIUU, UX TJIaBHbIE 3HAUEHUS, CBOMCTBA U TPadUKU.
Tpuzonomempuueckue ypagHeHu .

OnHOpOHBIE TPUTOHOMETPUYECKUE ypaBHEHHUA. PelieHre npocTedmX TPUTOHOMETPUUYECKUX
HepaBeHCTB. [Ipocreiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.
Ilokazamenvusle u n0capudpmuueckue Gynkuuu.
Crenenb ¢ JEHCTBUTENBHBIM IOKa3aTejeM, CBOMCTBa creneHu. [lpocreifine mokasaTelbHbIC

ypaBHEHHsI U HepaBeHCTBa. [lokazarenpHas QyHKIUS U ee cBoiicTBa U rpaduk. Yucmo e u GyHKIHA.
Jlorapudm, cBoiictBa norapudma. Jlecatuunslii u HaTypanbHblii Jorapudm. IIpeoOpazoBanue
norapudmuueckux BbIpakeHui. Jlorapudmuueckue ypaBHeHHS U HepaBeHCTBa. Jlorapubmuyeckas
byHkIus U ee cBoiictBa u rpaduk. CrenenHas (GyHKIUS U ee cBoiicTBa U rpaduk. MppannoHansHbie
ypaBHEHHUS.

Ilepsuunvile npedcmagieHus 0 MHONCECHEE KOMNIEKCHBIX UUCEN.

JIe!CcTBHS C KOMIUIEKCHBIMH YHCiIaMUA. KOMIUIEKCHO conpsiKeHHbIE yncaa. Moaynnb U apryMeHT
yrucia. Tpuronomerpuyeckas ¢opmMa KOMIUIEKCHOTO 4Yucia. PemeHne ypaBHEHHMH B KOMILICKCHBIX
quCIIax.

Memoo unmepeanoe 014 pewieHus HepageHCcme.

[TpeoOpa3oBanus rpadukoB QyHKIMIA: CIABUT, YMHOKEHHE Ha YHUCIIO, OTPaK€HHE OTHOCUTEIILHO

KOOpAMHATHBIX ocell. ['paduueckue MeTopl pelieHusl ypaBHEHUM U HEepaBeHCTB. Pelienue ypaBHeHUH

U HEpPaBEHCTB, COJEp)KallMX I[EepeMeHHYI0 1oJ 3HakoM Moayias. Cuctemsl IOKa3aTeIbHBIX,
JOorapu(PMHUUECKUX U HUPPAaLUOHAIBHBIX ypaBHEHHUH. CHCTEMbl NOKAa3aTelbHBIX, JIOTApUPMUUECKUX U
HMPPALMOHAIIBHBIX HEPABEHCTB.
Dykyuu

B3aumno o6partnbie ¢pyHkiuu. I'padukn B3auMHO OOpaTHBIX (YHKIMH. YpaBHEHUS, CUCTEMBI
ypaBHeHuil ¢ mnapamerpoMm. Popmyna buHoma HprooToHa. Pemienue ypaBHEHMH cTeneHW Bbllle 2
crienuanbHbIX BUIOB. TeopeMa Buera, Teopema besy.

Ilpusodumvie u nenpugoOuMble MHOZOUICHbL.
OcHoBHas Teopema anreopsl. CuMmeTpruuecKkue MHOrowIeHb!l. Llenounciennsle U 1e03HayHble

MHOroujeHbl. OYHKIMU «IpoOHasi 4acTh YHCIa» U «Ilejlasg 4acTb 4yucia». J{nopaHTOBBI ypaBHEHUS.
Henusie npobu. Teopema ®epma o cymme kBaapaToB. CyMMBI M DsIbl, METOJbl CYMMHUPOBAHUS U
MPU3HAKU CXOAMMOCTH. TeopeMbl O MPUOIMKEHUHM JEHCTBUTENBHBIX YHCENT pallOHAIbHBIMU.
MHoxecTBa Ha KOOpAMHATHOM IutockocTu. HepaBenctBo Komm — DByHAKOBCKOro, HEpaBEeHCTBO
Vencena, HepaBEeHCTBA O CPEJTHHUX.

Ilonamue npedena ynxkuuu 6 mouke.

[Tonarue mpenena QyHKIUM B OECKOHEYHOCTH. ACUMNTOTHI rpaduka QyHkiuu. CpaBHEHUE
0ecKOHeYHO ManbiX U OeckoHeuHo Oombiux. HempepbiBHOCTH ¢yHKIMH. CBOWCTBAa HENPEpPHIBHBIX
¢bynkuii. Teopema Beliepmrpacca. uddepenunpyemocts ¢pyHkimu. [Ipon3Boanas pyHKINN B TOUKE.
Kacarenbnast k rpaduky ¢ynkuun. ['eomerpuyeckuit U (QU3HUECKUH CMBICT POU3BOTHOM.
[Ipumenenne mnpousBogHor B ¢usuke. I[IpomsBogubie dsnemeHTapHBIX (QyHkumid. IlpaBuia
muddepenupoBanus. Bropas npousBoaHas, €€ reomeTpuyeckuid M ¢uznyeckuil cmbicia. Touku




JKCcTpeMyMa (MakcuMymMa U MuUHUMYMa). HMccinemoBanue »dieMEHTapHbIX (QYHKIMA Ha TOYKHU
JKCTpeMyMa, Haubosblllee U HaUMEHbIIee 3HaYeHHEe ¢ IOMOIIbI0 Tpou3BoAHOU. [TocTpoenue rpadukon
(GYHKIHMA ¢ TTOMOIIBI0 MPOU3BOAHBIX. [IprMeHeHHe MPOM3BOIHON MpHU perieHun 3anad. HaxoxmeHnue
AKCTPEMYMOB (PYHKIIHI HECKOIbKUX ITEPEMEHHBIX.

Ilepsoobpaznas u unmezpan.

Heonpenenéuuwiii  unrerpan. I[lepBooOpasuple  anmeMeHTapHbIX — pyHkmmit. [Tnomans
KpuBoJIMHENHON Tpaneuuu. @opmyna Herotona-JleliOnuna. Onpenenénuplii uHTerpain. Beruncinenue
Iomaae IUocKux ¢uryp u oO0BEMOB TeN BpaIICHUS C MOMOINBIO MHTErpana. MeToapl pelieHus
(GYHKIMOHATBHBIX YPaBHEHUI U HEPABEHCTB.

Teopus sepoamnocmeil u CmamucmuKa.
BeposiTHOCTP M craTucTHKa, JIOTMKa, Teopus rpadoB u koMmOuHartopuka IloBTopeHue

Hcnonb3oBanue TaOuuIl M AuarpamMM Ui NpeJCTaBlIeHUs JaHHbIX. PelieHue 3ajad Ha IpUMEHEHHE
OIUCATEIbHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEAHUX, HANOOIBIIEr0 U HAMMEHbBILIETO 3HAUEHUs,
pa3maxa, JAUCHEPCUU M CTAaHIAAPTHOTO OTKJIOHEHHUS. BBIUMCICHHE YacTOT M BEPOSTHOCTEH COOBITHH.
Beluncnenue BEpOATHOCTEH B ONBITaX C PAaBHOBO3MOXHBIMM — DJIEMEHTAapHBIMM  HMCXOAAMM.
Hcnonp3oBanrne KOMOMHATOPUKHU. Brluncienre BeposiTHOCTEN HE3aBUCUMBIX coObITU. Vcnonb30Banue
(bopMyIBI CIOXKEHHS BEPOSTHOCTEH, AuarpamMm Diijepa, JepeBa BeposATHOCTEH, ¢hopmyisl bepHymm.
BeposTHOCTHOE TPOCTPAaHCTBO. AKCHOMBI TEOPUM BEPOATHOCTEH. YCIIOBHAas BEpOSTHOCTH. [IpaBumiio
YMHOXEHHUsT BeposiTHocTerd. Popmyna 1nonHouM BeposTHocTh. Dopmyna baneca.  JluckperHbie
CllydailHble BEIMYMHBI M pacnpezaeneHus. COBMeECTHBIE paclpeneicHus. PacrnpeneieHue cymMmsl U
IIPOM3BE/ICHNS HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH. MaTemMaTuueckoe OXKUIAHWE U AMCIEPCHUs
CIIy4allHOM BEJMYMHBI. MaTremMaTH4ecKoe OXUIAAHUE M JHUCIEPCHs CYMMBI CIIY4alHBIX BEJIUYMH.
bunapnas ciydaiiHas Benu4uHA, pacnpeneneHue bepHymu. l'eomerpudeckoe pacnpenencHue.
buHOMMaIBHOE pacnpeneneHue W €ero CBOMCTBA. [ 'HMIIEpreoMeTpuyecKoe paclpefeeHue M €ro
cBorictBa. HenpepbiBHBIE CiiydaiiHbie BeaWYuHbL. [NIOTHOCTH BepOSATHOCTH. DYHKLMSA paCIpPEICICHHUS.
PaBHomepHoOe pacnpenenenue. IlokasatenbHOe pacnpenesneHue, ero mnapamerpsl. Pacnpenenenue
Ilyaccona u ero mnpumeHeHue. HopmanbHoe pacnpenencnue. ®ynkuusa Jlammaca. Ilapamerpsr
HOPMAJIBHOTO pacrpezeieHus. [IpuMepsl cilydailHbIX BEJIWYUH, MOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY
(morpemIHoCTs M3MEpPEHMH, pocT uyenoBeka). lleHTpanbHass mnpenenbHas Teopema. HepaBeHcTBO
YeoOnimeBa. Teopema YeOblmeBa u teopema bepHymim. 3akoH Oosblmnx yucen. BeiOopouHbIit MeTON
u3MepeHus: BeposTHocTel. Posb 3akoHa OoNbLIMX YHMCeN B Hayke, nmpupoje u odmectse. KoBapuanus
IBYX ciaydalHbIX BenuuMH. [loHATHe 0 Koadpduumente koppensnuu. CoBMECTHbIE HAOMIONEHUS JIBYX
CIIy4allHbIX  BelIMYMH. BbIOOpouHBId  KO3QuuMeHT Koppemsuuu. JluHeliHas — perpeccus.
Cratuctuueckas runore3a. CTaTucTUKa KpUTepUs U ee ypoBeHb 3HauMMOCTH. [IpoBepka mpocreimmx
TUNOTE3. DMIIMPUUECKHE PACIPEEIICHNS U UX CBA3b C TEOPETUYECKUMU paclpeneicHusMu. Panrosas
koppemsAnus. [loctpoenne coorBeTcTBUl. MHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUSA. buekiumu.
JuckpertHas HenpepbIBHOCTS. [Ipunnun dupuxie.
Kooduposanue.
JIlBonunast 3amuck. OcHOBHbIE TOHATHUS Teopuu rpadoB. [epeBws. JBonuHoe mdepeBo.

Casiznoctb. Komnonents! csisHocTu. [lyTn Ha rpade. Ditneposl v ['aMHIBTOHOBBI TYTH.



Monyasb «I'eomeTpusi»
aas 10-11 kaaccoB (yriry0€éHHbII YPOBEHb)

Oowaa xapaxmepucmuka mooyna «I'eomempusy (yenyonénnsiii yposems)
Conepxanne kypca reomerpun (yrryOn€HHBIA ypoBeHb) B 10—11 kiaccax mpeacTaBieHO B BHJC
CIIEYIOIIUX COAepPKATENbHBIX Pa3/IeIoB:

v «[lapamiensHoCcTh B IPOCTPAHCTBEY,
«IleprieHIUKYISAPHOCTH B IPOCTPAHCTBEY,
«MHOrOrpaHHUKN,

«Temna BparieHus»,
«O0BéMmsI Tei. [Tnomane chepbi»,
V' «[eoMeTpuUs B UCTOPUYECKOM PA3BUTHNY.
B pasnene «I[lapamienbHOCTh B IPOCTPAHCTBEY» BBOIUTCS MOHATUE MAPAILICIBHOCTH MPSAMOUN U

v
v
v «KoopauHATBI U BEKTOPHI B IIPOCTPAHCTBEY,
v
v

IUIOCKOCTH, KOTOPOE CIIY>KUT (PyHIAMEHTOM TMOKOTO M MOIIHOTO anmapara, UCIOIb3yeMOro B pEIICHUH
reOMETPHUECKUX 3a/1ad.

B 3amaun uzyuenus pazzaena «llepneHIUKyIIpHOCTD B TPOCTPAHCTBE» BXOAUT PA3BUTHE YMECHHUS
pemarb 3aJadd paloHAIFHBIMH METOJIaMH, BHOCHUTH HEOOXOAWMBIE KOPPEKTHUBHI B XOJE pEIICHUS
3a7ay4H.

Oco6eHHOCTBIO pa3zena « MHOrOrpaHHUKW» SBISIETCS TO, YTO MaTepuall JAHHOTO pa3zeia HOCUT
NPUKIAJHON XapakTep M YYUTHIBACT B3aUMOCBS3b CHCTEMbl HayYHBIX 3HAaHHH M METO/A MO3HAHHS —
MaTeMaTU4ecKOoro  MOJENMPOBaHMS, OONagaeT MIMPOKUMH  BO3MOKHOCTSIMH  JUI  Pa3BUTHSA
ATOPUTMUYECKOTO MBIIUICHHUS, 00ECIIEYNBACT OIBIT MPOJAYKTHBHON JEATEIHOCTH, 00eCTIeUnBaIOIINN
pa3BUTHE MOTUBAIIMH OOYyUEHHS U MHTEIUICKTA.

Paznen «KoopauHATel ¥ BEKTOPHI B IPOCTPAHCTBEY» PACIIUPSET MOHATHS, U3YYEHHBIE B Kypce
reoMeTpun 7-9 KiaccoB, a TaKXKe METOJOB MX HccienoBaHMA. Llenplo m3ydeHMs NaHHOTO pasjerna
aBisieTcs (OopMHUpOBaHUE YMEHHSI NPUMEHATh KOOPAMHATHBIA METOA Ui pEIIeHHs Pa3IHIHBIX
TeOMETPUYECKHX 3a/1a4.

Marepuan pasnena «Tema BpalieHUs» CIIOCOOCTBYET PAa3BUTHIO CAMOCTOSITEIBHOCTH B
OpraHu3alMK U MPOBEICHUH UCCIIE0BAHUM, BOOOpa)KEHUS U TBOPUECKUX CITIOCOOHOCTEHN yJaluxcs.

Marepuan pasnena «O6béMbl Ten. Ilnomans chepsr» hopmupyer mpeinctaBieHus 006 oOLIMX
UAEIX W METOJaX MaTeMaTH4YecKOro aHaju3a W reomerpuu. Llems m3ydeHus pasjiena — MpUMEHEHUE
MaTeMaTHYECKOTo armapara JJisl PelIeHHs MaTeMaTHYeCKUX W MPAKTHYECKHX 3a7ad, a TaKkKe JUIs
J0Ka3aTeIbCTBA Psizia TEOPEM.

Paznen «'eomeTpusi B HCTOPUYECKOM DPA3BUTHW» MO3BOJSIET CPOPMHUPOBATH IMPEICTABICHHE O
KyJIbTYpHBIX M HMCTOPHYECKUX (aKTOpax CTAHOBJIEHUS MaTeMaTHKM Kak HayKd, O II€HHOCTHU
MaTeMaTHYeCKUX 3HAHUH U MX NPUMEHEHUH B COBPEMEHHOM MHMpE, O CBSI3M HAY4YHOTO 3HAHMUSA U
[IEHHOCTHBIX YCTaHOBOK.

JIuunocmmusie, memanpeomemnovie u npeomMemmbvle Pe3yabmamol 0C60EHUS COOEPHCAHUS
Kypca zeomempuu
W3ydyeHue reomMeTpuu MO JNaHHOM mporpamme crnocoOCTBYeT (OPMUPOBAHUIO Y YydalllUXCs
JIMYHOCTHBIX, MCTAIMPEAMECTHBIX, MpEAMETHBIX PE3YIbTAaTOB O6y‘-IeHI/I$[, COOTBETCTBYIOIIINX
TpeboBanusM DenepanrbHOr0 TOCYIAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAAPTa CPETHEro (MOJIHOTO)
o01ero oopazoBaHusL.
JIM4YHOCTHBIE Pe3yJIbTAThI:
1) BocmHTaHME POCCHICKOM I'pakIaHCKOW WACHTHYHOCTHU: MAaTPUOTU3Ma, yBaxkeHUs K OTedecTBy,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;
2) (GopMupOBaHHE MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH H
OOILECTBEHHO MPAKTUKH;



3) OTBETCTBEHHOE OTHOIICHHWE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO M
caM000pa30BaHUIO0 Ha MPOTSKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOIICHHWE K HENPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIENTHOW MpodhecCHOHATBHON M OOIIECTBEHHOM eI TEIbHOCTH;

4) oco3HaHHBIA BBIOOp Oymymiei MpoeCCHOHATBLHON ACATEIBHOCTH Ha 0a3e OPHEHTUPOBAHHS B
mupe mnpodeccuii 1 MpoecCHOHANBHBIX IMPEINOYTCHUH; OTHOIIECHHE K MpOo(eCcCHOHATBHON
NEeSTeIbHOCTH KaK K BO3MOXHOCTHM Y4acTUsi B PEIICHUH JIMYHBIX, OOILIECTBEHHBIX,
rOCYy/IapCTBEHHBIX U  OOIICHALMOHAIBHBIX MpobieM; (OPMUPOBAHUE  YBAXKHUTEIHLHOTO
OTHOIICHHUSA K TPY/Y, Pa3BUTHUE OIbITA YYaCTHS B COLUATBHO 3HAYUMOM TPY/E;

5) yMeHHe KOHTPOJHMPOBaTh, OLCHMBATh W AHAIM3UPOBATH MPOIECC M PE3YJIbTaT Y4eOHOH U
MaTeMaTHYECKOH NesTeTbHOCTH;

6) yMeHue yrnpaBisiTh CBOCH IM03HABATEIBHOM eI TEIbHOCTBIO;

7) yMeHHe B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMH, JICThbMH MJIAJIIIETO BO3pPAacTa U B3POCIIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO-TIOJIE3HOM, yueOHO-UCCIIEA0BATENBLCKOM, MPOSKTHON M IPYTUX
BUJIAX JICATEILHOCTH;

8) KpUTHUYHOCTH MBIIUICHHUS, WHHUIUATABA, HAXOMYMBOCTh, AaKTUBHOCTh IPH  PELICHUU
MaTeMaTHYeCKUX 3ajau.

MertanpeamMeTHble pe3yJabTaThl:

1) ymeHHEe CaMOCTOSITEIBHO OMPEIENIATh LENU CBOCH IESTeNbHOCTH, CTaBUTh U (OPMYIHPOBATH
JUTsE ce0sl HOBBIC 3a/1a4M B yu&0e;

2) yMCHHE COOTHOCUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBISITh KOHTPOJIb
CBOCH JEATENLHOCTH B IMPOILIECCe JOCTIKEHUS Pe3yibTaTa, ONpeeNsTh CIOCOObl ACHCTBHM B
pamMKax MpeIIOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUSA B
COOTBETCTBHUH C U3MEHSIOIIEHCS CUTYaIUEH;

3) yMeHHE CaMOCTOSTEIbHO HPUHHMATh PELICHUs, MPOBOJUTH aHAJIM3 CBOCH JEATEIBHOCTH,
MPUMEHSTH Pa3IMYHbIE METO/IbI TO3HAHUS;

4) BrajeHWe  HABBIKAMH  [TO3HABATEIBHOH,  y4eOHO-UCCICIOBATEIbCKOW W MPOCKTHOU
JeSITeNIbHOCTH;

5) ¢opmupoBaHHEe TOHATHIHOIrO ammapara, yMEHHS CO3[aBaTb OOOOIICHHUS, YCTaHABIMBATH
aHAJIOTHH, KJIACCU(PHUIMPOBATh, CAMOCTOSATEIEHO BHIOMPATh OCHOBAaHUS W KPUTEPUU JUIS
KJIaCCU(PUKALIHH;

6) yMCHHE yCTaHaBIMBaTh NMPUYMHHO-CJICJCTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYyXICHHE,
YMO3aKJII0ueHUe (MHAYKTUBHOE, TE€IYKTUBHOE U N0 aHAJIOTUH) U JI€1aTh BHIBO/IBI,

7) dopmupoBaHHE  KOMIIETEHTHOCTH B OOJAaCTH  WCIOJB30BaHHS  HMH(MOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) yMeHue BHIECTh MaTEeMaTHUYECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CUTyallud B JPYrHX
JMCLUIUIMHAX, B OKpYXKaroIleH KU3HU;

9) yMeHHE CaMOCTOSTEIBHO OCYIIECTBISTH MOUCK B PAa3IMYHBIX HMCTOYHHMKAX, OTOOp, aHAIM3,
CHUCTeMaTH3alMio M Kilaccuukanuioo  uHbOpMaluu, HEOOXOAMMOW  JUid  peIIeHUs
MaTeMaTHYECKUX MpPoOJeM, TPEACTaBIATh €€ B IMOHATHOW (opMme; NMPUHUMATh pPEUICHHUE B
YCIIOBUSIX HEIMOJIHOM MM M30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM MH(MOPMAINK;, KPUTHUECKH
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOTYyYaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;

10) ymeHue MCHONB30BaTh MaTeMaTH4YeCKUE CPEICTBAa HATNSIHOCTU (TpadMKH, TaOIHIBI, CXEMbI M
p.) JUTS WIDTFOCTPAIAH, HHTEPIIPETAIINH, apTyMEHTAIINH;

11) ymeHHe BBIIBHUraTh TUIIOTE3bI MPH PELICHUH 33a49H, TOHUMATh HEOOXOAMMOCTh UX MIPOBEPKH;

12) noHrMaHue CYIIHOCTH AITOPUTMHYECKUX MPEANUCAHNN U YMEHHUE JICHCTBOBATh B COOTBETCTBUH C
MPEUIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIe pe3yabTaThI:

1) oco3HaHHe 3HAYCHUST MATEMATHKH JJIs IOBCEHEBHOM JKU3HH YEIIOBEKa,



2)
3)
4)
5)
6)

7)

Mpe/ICTaBJIeHHEe O MaTeMaTHUeCKON Hayke Kak cepe MareMaTHdeckou AesTeNbHOCTH, 00 3Tamnax
e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBIIIN3ALINH;

yYMEHHE ONHUCHIBATH SIBJICHUS PEAJbHOTO MHpa Ha MaTeMaTHYEeCKOM SI3bIKE; IPEICTaBICHHE O
MaTEMATHYECKUX TOHATUAX M MATEMaTHYECKUX MOJEINSAX KaK O BaKHEWIIEM HHCTPYMEHTapHH,
MO3BOJISIOIIEM OIKCHIBATh U U3YYaTh Pa3HbIC MPOIECCHI U SABJICHUS;

MpeJicTaBiIeHre 00 OCHOBHBIX MOHITHSIX, UIEIX U METO/IaX T€OMETPUH;

BJIaJICHUE METOJAaMM J0Ka3aTeNIbCTB U aIrOPUTMOB PEIICHUS; YMEHHUE X MPUMEHSTh, IPOBOIUTD
JTIOKa3aTelIbHbIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

MPAKTUYECKH 3HAYMMBIE MAaTEMATHUYECKUE YMEHUS W HAaBBIKM, CIIOCOOHOCTh MX IMPHUMEHEHUS K
PELICHHI0 MaTeMaTHYEeCKUX U HeMaTeMaTHYeCKuX 3a/1ad.

BJIa/ICHUE HaBBIKAMH HCIIOJIb30BAHMSI KOMITBIOTEPHBIX MPOTPaMM IPH PEIICHUH MaTeMaTUYECKUX
3a/1ay.

Ilnanupyemsle pe3yabTathl 00yyenusi reomerpuu B 10-11 kiaccax
BhInycKHUMK Hay4YuTCA:

v/ omepupoBaTh MOHATHSAMH: TOYKa, MpsMas, IUIOCKOCTh B IPOCTPAHCTBE, MApaieIbHOCTh H
MEPIEHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

v/ pacrosHaBaTh OCHOBHBIC BHJIBI MHOTOIPaHHUKOB (IIPU3Ma, MUpPAMHIA, IPSIMOYTOJbHBIMI
napajuiesienumnes, Kyo);

v u300paxaTh T€OMETPHYECKHE (PUTYPHI C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB; * W3BJIEKAThH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUrypax, IPEICTaBICHHYIO Ha YePTEeXax;

v npumensts Teopemy [Tudaropa mpu BEIMUCIEHHN SIIEMEHTOB CTEPEOMETPHICCKHUX DHUTYD;

v HaxoauTh 0OBEMBI M IUIOIIAIH MOBEPXHOCTEH MPOCTEHUIINX MHOTOTPAHHUKOB C MPHUMEHEHHEM
opmyu;

v/ pacrosHaBarh Tella BpaIlleHus: KOHYC, HIHHIP, chepy | 1map;

v’ BBIYHCIIATH 00BEMBI U TUIOIIAA TOBEPXHOCTEN MPOCTEHIIINX MHOTOTPAHHUKOB M TEJI BPAIICHUSI
C TIOMOIIBI0 (POPMYIL.

v/ OlepupoBaTh MOHATHEM JEKAPTOBBI KOOPIMHATHI B IIPOCTPAHCTBE;

v/ HaxoIuTh KOOPIMHATHI BEPIINH Ky0a U MPSIMOYTOJIBHOTO Mapaie/ienuneia

v/ 3HaTh MPUMEPhl MATEMATHYECKUX OTKPHITHH W HX aBTOPOB, B CBSI3M C OTCYCCTBEHHOW U
BCEMHUPHOHN UCTOPHUEH;

v MOHHMATh POJIb MATEMATHUKH B Pa3BUTHH Poccuu.
B nosceonesnoi scusnu u npu usyuenuu Opyzux npeomenos:

COOTHOCHUTH aOCTpPaKTHbIE T'€OMETPUYECKHE MOHATHS M (AKThl C PEATbHBIMU >KU3HEHHBIMU

00BEKTaMU M CUTYaLUSIMH;

UCIIOJIb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX QUIyp [UIsl pelieHus 3aaad

MIPaKTUYECKOIO COJIEP KAHMUS;

COOTHOCHTB IUIOIIA/IM TOBEPXHOCTEH Te 0IMHAKOBOM (POPMBI pa3IMYHOTO Pa3Mepa;

OLIEHUBaTh (OpPMY NPAaBWIBHOIO MHOTOTPaHHMKA IIOCIE CIMJIOB, CPE30B M T. M. (ONpEAesATH

KOJIMYECTBO BEpIIMH, pedep U TpaHel MOJYyYEHHBIX MHOT'OIPDAHHHMKOB). Bweinycknuk nosyuum

603MOJHCHOCHb HAYUUMCA:

MPUMEHSTh ISl pelieHus 3a7ad reoMeTpuueckrue (akThl, €clid yCIOBUS MPUMEHEHMs 3a/1aHbl B

SIBHOU (hopMme;

peliaTh 3aja4i Ha HaX0XKJIEHHE T€OMETPUUYECKUX BEJTMYMH M0 00pasliaM WM aIropuTMam;

JienaTh (BBIHOCHBIE) INIOCKUE YePTEeXKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE pUCOBATh BUJ

CBepXY, COOKY, CTPOUTH CEUEHUSI MHOT'OI'PaHHUKOB;



*  U3BJEKaTb, MHTEPIPETUPOBATh U IMPEOOpPa30BbIBATh MHPOPMALMIO O N€OMETPUYECKUX (urypax,

IIPEICTABICHHYIO HA YEPTEKAX;

* IpPUMEHATh TeoMeTpuYecKue (axkTbl s pelleHHsl 3aJad, B TOM 4YHCIE, IPeIrosararolinux

HECKOJIBKO IIaroB PELICHMS;

*  OIMUCBIBATH B3aMMHOE PACIIOJIOKEHHE IPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

* (dopMyIHpOBATh CBOWCTBA U MPHU3HAKH (DUTYD; * TOKA3BIBATH TEOMETPHUECKUE YTBEPIKICHHUS;

*  3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

* BJAIeTh CTAaHAAPTHOH KiIacCUpUKAIMEW MPOCTPAHCTBEHHBIX GUIyp (IHpaMHIbL, PHU3MBI,
napajuIe/ICIUIe/Ibl);

*  HUCMOJb30BaTh CBOICTBA r€OMETPUUYECKUX (UIYp Ul PELICHUs 3a/1ad IPAKTUYECKOIo XapakTepa
3a/1a4y U3 IpYyrux o0acTei 3HaHUH;

*  3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

* pewaTh IpOCTEHIIME 3a7a4l BBEIEHMEM BEKTOPHOIO Oa3uca.

Coaep:xanue moayas «I'eomerpusp»

[loBropenue PemieHne 3amad ¢ NpUMEHEHHEM CBOICTB (Uryp Ha IUIOCKOCTH. 3aJauyd Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpHpUMepoB. Vcnonb30BaHue B 3ajjauax MPOCTEHIINX JOIMUECKUX
npaBwi. PemieHue 3amau  C  MCHOJB30BAaHUMEM TEOPEM O TPEYroJbHUKAX, COOTHOUIEHHH B
IPSIMOYTOJIBHBIX TPEYrojbHHUKAX, (DAKTOB, CBA3aHHBIX C YETHIpEXyrojbHUKaMu. PemeHue 3amgau c
UCIOJIb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPYXHOCTSIMH. Pelienue 3agad Ha U3MEpeHus: Ha IIOCKOCTH,
BBIYMCJICHUE JUIMH U IUIoIaaei. Pemenue 3aga4d ¢ MOMOILIBIO BEKTOPOB M KOOPAUHAT.

Harmsinnas crepeomerpus. durypel 1 ux uzoOpaxenus (KyO, nupamuja, npuszma). OCHOBHbIE
MOHATHUSI CTEPEOMETPUH M uX cBoiicTBa. CeueHus kyba m Terpadapa. Touka, mpsiMas U IUIOCKOCTH B
IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIIEACTBUS M3 HUX. B3anMHOe pacronoxeHue NpsMbIX U
IUTOCKOCTEH B MpocTpaHcTBe. [lapamuienbHOCTh MPSIMBIX M IJIOCKOCTEH B MpocTpaHcTBe. M3o0paxenne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYP HA TIOCKOCTH. PaccTosHUS MeX 1y pUrypamMu B IPOCTPAHCTBE.
VYrael B mpoctpaHcTBe. IlepneHaukynspHOCTh OpsMbIX U IIockocted. [lpoekuust ¢urypsl Ha
IJI0CKOCTh. [Ipu3HaKku neprneH uKyIIpHOCTH NPSAMBIX U IUNIOCKOCTEH B IPOCTPAaHCTBE. TeopeMa 0 TpEx
NEPIEHIUKYIIApax.

Mpmuororpanauku. [lapamnenenunen. CpolicTBa NPSAMOYTOJBHOIO Mapajuenenumnena. Teopema
ITudaropa B mpocrpanctBe. Ilpusma m nupamupa. IlpaBunbHas nmupamuia U HpaBUiIbHAs MHpU3Ma.
[Ipsimas nupamuaa. DIeMEHThI TPU3MBI U TUPAMUJIBL.

Tena BpamieHus: UUIAMHIAP, KOHYC, cepa u 1map. OCHOBHBIE CBOMCTBAa MIPSIMOIO KpPYroBOTO
HWIMH]Ipa, IPSIMOT0 KpyroBoro konyca. VM3o0pakeHue Ten BpallleHUs Ha IulockocTH. [IpeacraBienue
00 yceueHHOM KOHYCe, C€YeHMsI KOHYca (IapajuleIbHOE OCHOBAHHUIO U MPOXOJAIIEe Yepe3 BEPIIMHY),
CeueHMsl IWIMHApa (MapajuiebHO M NEPIEHIUKYIAPHO OCH), cedeHus wapa. PasBepTka LuIMHApA U
KoHyca. IIpocreiiline KOMOMHAIIMM MHOTOTPAaHHUKOB W TeJl BpallleHUs MEXIy coOoil. Bwrumcienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, JMaroHanu, yrisl).

[Tnomane NMOBEpXHOCTM MNpaBWIBHONW NHpaMuAbl M HpsMoW mpu3Mmbl. [lnomans moBepxHOCTH
MPSIMOTO KPYroBOTO LIMIUHAPA, MPSIMOT0 KPYroBOro KOHyca U Iapa.

[Tonsitue 00 o6beme. OOBEM MUpPaMUJIBI U KOHYCA, MPU3MBI U uiauHApa. O6beM mapa. [lomooHbIe
Tena B nmpoctpaHcTBe. COOTHOLIEHHS MEXKAY TUIOIMIAIIMU TOBEpPXHOCTEN 1 00beMaMu OJJOOHBIX TEJl.

JIBukeHHs B TMPOCTPAHCTBE: MNapaUIeTIbHBIA TMEpPEeHOC, LIEHTpalibHas CHUMMETPHs, CHUMMETpUs
OTHOCHUTENIBHO IUIOCKOCTH, MOBOpOT. CBoiicTBa IBHKEHUH. lIpuMeHeHue ABWKEHUN NpU PEIICHUU
3a1ad.

BexTops! u KoopAMHATHL B NTpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA Ha YUCIO, Yroj
MeXxny BekTopamu. KomnHeapHble 1 KOMIUIAHApHbIE BEKTOPBI. CKaJspHOE MPOU3BEACHUE BEKTOPOB.
Teopema 0 pa3noXeHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. CKalIpHOE IPOU3BEIECHUE
BEKTOPOB B KoopiauHaTax. [IprMeHeHne BEKTOpPOB IMpH PELIEHUH 3a/1ay Ha HaXO0XKJIEHUE PACcCTOSHUM,



JUITMH, TUTOoImaned W oO0BbeMOB. YpaBHEHHE IUIOCKOCTH B TIPOCTPAHCTBE. YpaBHEHHE cdephl B

npoctpancte. @opmysia 175 BEIYUCIECHUS PACCTOSHUS MEX]Ty TOUKaMH B IPOCTPAHCTBE.

YueOHo-TeMaTH4Yeckoe MIaHupoBanue 10 kiace

Ne Conep:xkanue y4eOHOTO KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
MaTepuaJa 4acoB AesITeJIbHOCTH Y4eHUKA (HA YPOBHEe y4eOHBIX
JeiicTBUiIl)
Mopayab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATH3A)
I'maBa 1 15 OnuceiBaTh NOHITHS: MHOXKECTBA, Q) YHKIIUU
[ToBTOpEHME 1 paclIupeHne WUCTHUHHOCTH, TABTOJIOTHH, TIPEAUKaTa, 00JacTu
CBEJICHUI 0 MHOKECTBaX, olpeieNieHus peaArKara, 00JacTi HCTUHHOCTH
MaTeMaTHYECKOH JIOTUKE U MpeauKaTa, KBaHTOPOB OOIIHOCTH M CYIIIECTBOBAHHUSL.
GyHKLUAX ®opMynupoBaTh ONpeAeIeHUs: TOIMHOKECTBA
1 | MHoxecTBa, oniepaluy Haj 2 JAHHOTO MHO’KECTBA, COOCTBEHHOT'O MTOJIMHOKECTBA
MHOXECTBaMHU JAHHOTO MHO’KECTBA, IIEPECEUCHHsI MHOKECTB,
2 | Koneunsie n GeCKOHEUHBIE 2 00bEeTUHEHNSI MHOXKECTB, Pa3HOCTH MHOKECTB,
MHO€ECTBA B3aMMHOO/IHO3HAYHOT'O COOTBETCTBUS MEKAY
3 | BbicKa3bBaHUA U ONEpALMU 1 MHO’KE€CTBaMH, PABHOMOIIIHBIX MHOYKECTB, CYETHOI'O
HaJl HUMH MHOYECTBAa, KOHBIOHKIIMHU BBICKA3bIBAHUH,
4 HpeI[I/IKaTBI. OHepaHI/H/I HaII 1 JIM3BIOHKIINY BEICKA3BIBAHUM, MMILIAKAIIAN
peIuKaTamu. BI/II[LI TEOPEM BBICKA3bIBAHUH, DKBUBAJICHTHOCTHU BBICKA3bIBAHHH,
5 | Kontponshas pabora Ne 1 1 OTPULIAHUS BbICKa3bIBaHMsI, SKBUBAJIEHTHBIX
6 OyHKLWA ¥ 68 CBOICTBA 2 BBICKA3bIBaHUH, PABHOCUIIBHBIX ITPEIUKATOB,
TocTpoenne rpadKoB 1 KOHBIOHKLIUHU IIPEIUKATOB, TU3bIOHKIINH
(YHKLHIT C TOMOIIBIO NpeIUKaTOB, UMIUIMKALUU PEAUKATOB,
TeOMETPHYECKIX SKBUBAJIEHTHOCTU IIPEIUKATOB, OTPULIAHUS
npeoGpasoBanmit IpeJuKaTa, B3aMMHOOOPATHBIX TEOPEM, TEOPEMBI,
7 OGparHast yHKLHS 1 MPOTHBOIOJIOXKHON TaHHOH, (PYHKIHH,
8 MeTo/1 MHTEPBAIOB 3 HauOOoJIBIIEro U HaUMEHBLIETO 3HAYCHUA (byHKUuHH
KoHTponbHas pa6ota Ne 2 1 Ha MHOXKECTBE, YETHOH (byHKINY, HEYETHOM
¢byHKuMu, 06paTUMON (PYHKIIMH, B3aHMHOOOPAaTHBIX
¢yHkuit. OnychIBaTh AITOPUTMBIL: TOCTPOCHHUS
rpapuros dynkimit y = f (kx), y = f (| x[), y =[ £(
X)|, peleHus: HepaBeHCTB METOJIOM UHTEPBAJIOB.
Jloka3bIBaTh (POPMYJIIBL: BKIIFOUEHHS UCKITFOUEHHUS.
®opMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMBI: O rpaduke
4eTHOM (PyHKIMHU, O TpaduKe HeUeTHOU (QYHKIINH,
00 oOpaTuMocTH Bo3pacTarouieil (yObIBaromieil)
¢byHKLMY, 0 rpaduKax B3aMMHOOOPATHBIX (DYHKIIHIA,
00 o01IMX Toukax rpauKoB BO3pacTaIOIINX
B3aMMHO-00paTHBIX (PYHKIMI U €€ cieCcTBHE.
[IpuMeHsTh U3yYeHHBIE ONIpeAETICHUS, TEOPEMBI
¥ GOPMYJIBI K pEeIIeHHIO 3a/1a4
I'naBa 2 CtenenHasi pyHKIUS 19 OnwuceIBaTh MOHATHUS: CTENEHHAs QYHKIMS C
9 CrenenHast GyHKIIHS C 1 HaTypaJIbHBIM IOKa3aTesieM, cTereHHast QYHKIUS C
HATYpaJbHbBIM IT0Ka3aTelIeM LEeJIBIM [TOKa3aTeneM, (yHKIMS KOPEeHb N-i CTEeNeHH,
10 Crenennast GyHKIHS C 1 CTENEeHHOHN (QYHKIIUU C PAIlHOHATIBHBIM
eJIBIM [TOKa3aTeseM nokasaresiaeM. @opMyIupoOBaTh ONPEAEIEHUSA: KOPHS
11 Onpenenenre KOpHA n-u 1 N-i cTeneHu, apupMETHIECKOTO KOPHS N-i CTETICHH,
crenenn. OyHKMs y = VX CTETEHH © PallMOHaIbHbIM NOKa3aTeNeM,
12 CaoiicTBa KOpHS N-if 3 PaBHOCHUJIbHBIX YpaBHEHUH, ypaBHEHHUS CIIE/ICTBUA,
CTEIICHH PaBHOCHUJIBHBIX HEPABEHCTB, HEPABEHCTBA
KouTposbHas pabota Ne 3 1 cneactBus. Jloka3pIBaTh CBOMCTBA: CTENIEHHON §
13 | Crenens ¢ paloHaIbHbIM 2 (GYHKIIMU C HaTYpaJbHBIM ITOKa3aTesIeM, CTEIIEHHOM




nokasaTrejieM U €€ CBOUCTBA

(GYHKLINU C LEeNbIM MToKa3aTeneM, (yHKIIMH KOPEHb

14 HppaunonanbHbie 3 N-i CTeNeHu, CTETIEHHON (PYHKINHU C palliOHAbHBIM
ypaBHEHUs IIOKa3aTEeJIEM.
15 Paznuunbie mpuémbl 3 DopMyJIUPOBATH U JOKA3BIBATH TEOPEMBI: O
peLIeHNs UPPALMOHATIBHBIX CBOMCTBaxX KOPHsI N-i CTENEHH, O CBOMCTBAX CTEIIEHU
YPaBHEHUH U X CUCTEM C pallMOHAJIBHBIM [10KA3aTeIEM, O PABHOCHIIBHBIX
16 HppaunonanbHbie 3 peoOpa3oBaHUAX UPPALMOHAEHBIX YPAaBHEHHIA,
HEPABEHCTBA 0 PaBHOCHJIBHBIX NTPE0Opa30BaHUAX
KOHTpOHBHaH paGQTa Ne 4 1 HppaALUOHAIIbHBIX HCPABCHCTB. HpI/IMeHSITB
U3yYEHHbIE OIPEENICHHsI, TEOPEMBI U (HOPMYIIBI K
pELICHHUIO 3a/1a4
I'maBa 3 Tpuronomerpuueckue 23 OnuceIBaTh NOHATUA: TPUTOHOMETPUYECKUE
byHKIIH ¢byHkuuu yrina nopopora. DopmynupoBartb
17 Panuannas mepa yria 1 onpezeneHus: yriia B 1 paauan, KOCUHyca, CHHYCAa,
18 Tpuronomerpuueckue 2 TaHI'€HCA U KOTAaHI'€HCa YIJIa I0BOPOTA,
(GYHKLIHN YHCIOBOTO NePUOINYECKON (PYHKIIMH, CON3MEPUMBIX YHUCEl,
aprymeHra orpaHu4eHHON (yHKuMU. Jloka3piBaTh POPMYIIBL:
19 3HAKYU 3HAYCHUN 2 JUIMHBI 1YTU OKPYKHOCTH, OCHOBHBIE COOTHOLLEHUS
TPUTOHOMETPUIECKHX MEX/1y TPUTOHOMETPUUECKUMH (PYHKIHUSIMU OJHOTO
Gyuknuit. YETHOCTD U Y TOTO XK€ apryMEHTa, CII0KEHUS, IPUBEICHMUSI,
HEYETHOCTH JIBOMHOTO, TPOMHOTO Y MTOJIOBUHHOTO YIJIOB,
TPUTOHOMETPHYECKUX MIOHMKEHHUS CTETIEHH, /U1 IpeoOpa30BaHuil CyMMBI,
GyHKIMI Pa3HOCTH U IPOU3BENIEHUS TPUTOHOMETPUUYECKUX
20 | Ilepuomnueckue GyHKIIUU 1 ¢bynkuii. loka3zpiBaTh CBOKCTBA!
21 CaoiicTBa 1 rpaduKu 1 TPUTOHOMETpHUYECKUX (yHKIUH. DOopMyIHpOBATH U
yHKIMI y=sinxu y = JIOKa3bIBaTh TEOPEMBI: O CBOMCTBAX NEPUOAUUECKUX
CoS X ¢bynkuuid. [IpuMEeHATh H3y4eHHBIE OTIpPEIeICHuS,
22 CBoiicTBa 1 rpaduKu 1 TeopeMbl U (OpMYJIbI K PEIICHHUIO 33134, O CBOICTBE
DyHKIMIA y = tg X 1 y = ctg (GyHKIUH, UMEIOLUX COM3MEPUMBbIE IIEPUOJIbI
X
KonrtposbHas pabora Ne 5 1
23 | OCHOBHBIE COOTHOIICHUS 3
MEXIY
TPUTOHOMETPUYECKUMHU
(GYHKIHSAMU OJJTHOTO M TOTO
K€ apryMeHTa
24 DopMyIIbl CIOKEHUS 2
25 DopMyIbl TPUBEICHUS 2
26 DopMyIbl JBOHHOTO, 3
TPOWHOTO U ITOJIOBUHHOTO
yTJI0B
27 DopmyItsl IS 3
peoOpa30BaHUs CyMMBI,
Pa3HOCTH U IPOU3BENICHUS
TPUTOHOMETPUUECKHUX
byHKIMMA
KonTponbnas pabota Ne 6 1
I'nmaBa 4 TpuronoMmerpuueckue 20 OnwuceIBaTh NOHATUS: QYHKILUH Y = arccos X,
YpaBHEHUs U HEPABEHCTBA y = arcsin X, y = arctg X U y = arcctg X, IpocTeiiero
28 YpaBHeHHe cos X =b 2 TPUTOHOMETPUUECKOTO HEPABEHCTBA.
29 VYpaBHenue sin X =b 2 DopMynHMpOBaTh ONPENEIICHUS: APKKOCUHYCA,
30 | VYpaBHeHus tg x =b u ctg x 2 apKCHHYycCa, apKTaHI'€HCa, apKKOTaHI'€HCa,
= OJTHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHUH.
31 | ®ynknumy =arccos X,y = 2 Jloka3bIBaTh (pOpMYIIBL: KOPHEH MpOCTEHIINX

arcsinx,y=arctgxuy =

TPUTOHOMETPUYECKUX YpaBHEHHU. [l0Ka3bIBaTh




arcctg x CBOWCTBA: OOPATHBIX TPUTOHOMETPUUYECKHUX
32 Tpuronomerpuueckue 4 ¢byskuii. [IpuMeHsTh U3ydeHHBIE ONpeaeIeHus,
ypaBHEHHUS, CBOJSAIIUECS K TEOpeMbI U (OPMYIIBI K PEIICHUIO 33134
anredpandecKuM
33 Pemenue 3
TPUTOHOMETPHUYECKUX
YpaBHEHU METOJIOM
Pa3oKeHUs] HA MHOXKHTEIH.
IIpumeHeHue
OrPaHUYEHHOCTH
TPUTOHOMETPUUECKHUX
byHKIMHA
34 O paBHOCWIIBHBIX 1
HepexoAax MpH peleHNH
TPUTOHOMETPUUECKHUX
ypaBHEHUU
35 Tpuronomerpuyeckue 3
HEpaBEHCTBA
KonTponbnas padora Ne 7 1
I'masa 5. IIpousBonHas u eé€ 23 OnuchIBaTh MOHATUSA: MTHOBEHHON CKOPOCTH,
IIPUMEHEHNE KacaTeNIbHOU K TpaduKy QyHKINH, TPUPAICHUS
36 Omnpenenenue npezena 1 (GYHKIINY B TOUKE, TEOMETPUYECKUMA U
(GyHKLIMU B TOUKE U MEXaHUYECKUH CMBICI IPOU3BOAHOM, HAUOOJIBIIETO
(GyHKINN HETIPEPHIBHOM (HanMeHbIIero) 3Ha4eHus GYHKLUU HAa OTPE3KE,
B TOUKE BTOPOI1 MPOU3BOIHOM, BBIITYKJION BBEpX (BHU3)
37 3amauyn 0 MTHOBEHHOM 1 (yHKIIUU, aCUMIITOTHI TpadukKa.
CKOPOCTH M KacaTelIbHOM K dopmynupoBaTh ONpeAeIeHHs: Tpenena GyHKINN B
rpaduky QyHKIHN TOYKE, (YHKIIMH HETIPEPBIBHOH B TOUKE,
38 [ToHsiTHE TPOU3BOTHOM 2 IIPOU3BOJHON (PYHKLIMU B TOUKE, OKPECTHOCTHU
39 IIpaBuia BEIYHCICHHUS 3 TOYKHU, TOYKH MAaKCUMyMa, TOUKH MUHUMYMa,
IPOU3BOIHBIX KpUTUYECKOU TOUKH (HyHKIMH. OMHUCHIBATH
40 | VpaBHEHHE KacaTeIbHOI 3 QITOPUTMBI: TOMCKA HAaUOOJIBIIEr0 U HAUMEHBILIETO
KoHTposbHas pa6ora No 8 1 3HaYEHUHN QYHKIIMU HA OTPE3KE, UCCIIETOBAHUS
41 | Tlpusnaku BO3pacTaHus 1 3 CBOWCTB M MOCTpOEHUs rpaduka GyHKINU.
yObIBaHMs (GYHKIUN 3anuceiBaTh (GOPMYIIBL: MPOH3BO/IHAs CTEIEHHOMN
42 ToukH SKCTpeMyma 3 (byHKLMY, TPOU3BOAHAS KOPHS N-if CTETEHH,
byHKIMH MIPOM3BOIHBIC TPUTOHOMETPUIECKUX (DYHKITHIA,
43 | Hanbonbiiee 1 HANMCHBIIIEE 3 ypaBHEHHsI KacaTeJIbHOU K TpaguKy (yHKIHH.
3HAueHHs QYHKIINH Ha DopMyIHpOBaTh U 1I0KA3bIBATh TEOPEMBI: O
oTpesKe HENPEPBIBHOCTU zLH(b(bepeHquyeMogI ¢GbyHKIHY,
44 Bropast Mpon3BOHas. 1 O MpaBUJIaX BBIYUCIICHUS ITPOU3BOIHOM, O MPU3HAKE
TToHSTHE BBITYKIOCTH MOCTOSIHCTBA (DYHKIIMH, O IPU3HAKE BO3PACTAHUS
byrKIIR (yObIBaHUS) GYHKIUH, O IPU3HAKE TOUKU §
45 TlocTpoeHHe rpaduKoB 1 MakcuMyMa (MUHHUMYMa), O IPU3HAK BBITYKION
byHKIHi BBEpX (BHU3) q)yHKHI/II/I. CDopMymv/IpyeT Y TIOSICHSIET
KoHTponsHas pabora No 8 1 TFEOMETPUUECKNUN U MEXAHUUYECKUI CMBICIIBI TEOPEM:
®epma, Pomns, Jlarpanxka.
[IpuMeHsTh U3yYEHHBIE ONIPEAEIEHUS, TEOPEMBI
1 (OPMYIJIbI K pEUIeHHIO 3a7a4
[loBTOpEHME M cucTEMaTU3ALUA 3
yueOHOro Marepuasa
1 [ToBTOpeHue u 2

cucTeMaTh3aIus yaeoHOTo
MaTepuaia 3a Kypc anreopsl
¥ HayaJ MaTeEMaTHYECKOTO
aHaIm3a




Hrorosast KOHTpOIbHAS 1
paborta
Moayasb «I'eomerpusa»
Ne Conep:xkanue y4eOHOTO KouaunyecTBo XapakTepucTHKA OCHOBHBIX BH10B
MaTepuaia 4acoB AesITeJIbHOCTH YYeHUKA (HA YPOBHEe y4eOHBIX
JeiicTBUiIl)
I'naBa 1 9 [IepeunciiATb OCHOBHBIE IOHATHUS CTEPEOMETPHUHU.
BBezneHue B cTepeoMeTpuio OnuceIBaTh OCHOBHBIE MIOHATHS CTEPEOMETPUH
1 OCHOBHBbIE TTOHATHS 2 (Touka, mpsiMas, MI0CKOCTh). ONUCHIBATH
CTEpPEOMETPUU. AKCUOMBI BO3MO>KHBIE CIIOCOOBI PACIOJI0KEHUS TOYCK,
CTEpPEOMETPUN HPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
2 CrnencrTBus U3 akCUOM 2 @opMyIHMpPOBATH AKCUOMBI CTEPEOMETPHUU.
CTEPEOMETPUN Pa3bsCHATH U MILTIOCTPUPOBATH AKCUOMBI.
3 ITpocTpaHCTBEHHBIE 4 @opMynHpOBATh U JOKA3bIBATh TEOPEMBI —
¢urypsl. HauansHbie CJICZICTBUS U3 aKCHOM.
IPEICTaBICHUS O dopmyaupoBaTh COCOObI 3aaHUsI INIOCKOCTH B
MHOTOIPAHHHUKAX npocTtpancTse. [lepeunciare u onuceiBaTh
KonTposbsHas padota Ne 1 1 OCHOBHBIE 3JIEMEHThl MHOTOI'PaHHUKOB: pedpa,
BEpILUHBI, rpaHu. ONKUCHIBaTh BUbI
MHOTOTPaHHUKOB (MMUpaMHIa, TETPadp, MpU3Ma,
MPSIMOYTOJIBHBIN MapajuieNienume], Ky0), a TaKxke ux
3J1eMEeHTHI (OCHOBaHUs, OOKOBBIC I'paHH, pEOpa
ocHOBaHUs, O0KOBBIE pedpa). Pemars 3amaun Ha
MIOCTPOEHUE CEYEHUH MHOTOI'PAHHUKOB
I'maBa 2 15 OnuceiBaTh BO3MOXKHBIE CIIOCOOBI PACIOI0KEHUS
[TapamiensHOCTD B B [IPOCTPAHCTBE: JIBYX MPSIMBIX, IPSIMOI U
IIPOCTPAHCTBE IJIOCKOCTH, IBYX IUIOCKOCTEH. DOpMYyJIMpOBAThH
4 B3aumMHoe pacnonoxeHnue 3 ONpeIeTICHUs: MAPALIEIbHBIX NPSAMBIX,
JIBYX TPSMBIX B CKPEIIHBAIOIINXCS IPSIMbIX, ApAJUIEIbHBIX IPIMOI
MIPOCTPAHCTBE Y IJIOCKOCTH, MapajuIeIbHbIX IIJIOCKOCTEMH,
5 | IMapannenbHOCTH NPAMON U 4 npeoOpa3oBaHue ABMXKEHUS, QUTYPbI
IIJIOCKOCTH CUMMETPUYHOU OTHOCUTENIBHO TOUYKH, PAaBHBIX
6 [TapannenpHOCTD 3 ¢buryp, npeobdpazoBanust mooous. PazbsiacHITh
MJI0CKOCTEH MOHATUS: peoOpa3oBaHue GUryp, napaieabHbIi
7 Hpeo6pa30]33HHe q)Hryp B 3 IICPEHOC, MapauICIIbHOC IPOCKTUPOBAHUC,
IIPOCTPAHCTBE. napasuienbHas IpoeKius (u3o00pakeHue) PUrypsl.
Hapa_]'[_]‘[e_]]LHoe q)OpMYJ'II/IPOBaTI) M TOKa3bIBaThb IMPU3HAKU:
MIPOCKTUPOBAHNE NapajuIeIbHOCTH JBYX IPSIMBIX, IaPAJIIIEIbHOCTH
8 N306paxeHue IIOCKUX 1 1 MPSIMO U TUIOCKOCTH, NAapaJUIETbHOCTH ABYX
IPOCTPAHCTBEHHBIX (UTYp IUIOCKOCTEH, CKPELIMBAIOIINXCS TIPSMBIX.
KouTponeHas pa6ora Ne 2 1 @opMyIMpOBATh U JOKA3bIBATH CBOMCTBA!
napajieIbHbIX MPSAMBIX, ApaJLIEIbHbIX
mIockocteil. opMyaupoBaTh U 10Ka3bIBaTh
TEOPEMBI: O CYHIECTBOBAHUH U €IMHCTBEHHOCTH
IJIOCKOCTH, MIPOXOJIALIEH uepe3 J1Be napauiebHbIe
MPsIMBIE, O CYLLIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOM, IPOXOAIIEH Yepe3 TaHHYIO TOUKY U
MapaJyIENbHON JAHHOU MPSMOM, O CYILIECTBOBAHUU U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIUN yepe3
TOYKY ¥ MapajuielbHON JAHHOH INIOCKOCTH, O
CBOMCTBaxX NMapayuIeIbHOTO MPOEKTHPOBAHMUSI.
®opmynuposats Teopemy Ilonbke-IlIBapua. Pemars
3aJlauM Ha IOCTPOEHHE CEUEHUH MHOTOTPAaHHUKOB, a
TaKXe MOCTPOeHHE N300pakeHn huryp
I'maBa 3 26 DopMyIHpPOBaATh OMPENETICHUS: YIila MEXIY

ITepnieH IMKYIISIpHOCTD

MEPCCCKAOIMMUCH ITPAMBIMHU, yIJId MCKIY




B IPOCTPAHCTBE

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

10

[leprieHAMKYISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

11

[lepnienaukymnsip u
HAKJIOHHAs

12

Teopema o Tpéx
MePIEHIUKYISIpax

13

VYron Mexay npsamou u
IJIOCKOCTBIO

14

JIByrpaHHbIi yroi. Yroi
MEXY ABYMS IJIOCKOCTSIMU

15

[lepnenqukynsapHsie
IIJIOCKOCTH

16

[lmomaae opTOroHaNbHOU
MIPOEKIIMY MHOTOYTOJIbHUKA

17

MHororpassslii yrosi.
TpexrpanHblii yrona

18

I'eomerpuueckoe mecTo
TOYEK IIPOCTPAHCTBA

KonTponbhas padota Ne 4

CKPELIUBAIOIMUMHUCS IPSIMBIMU, IIPSIMOU
NEPIEHIUKYIIPHON IIJIOCKOCTH, YIJIa MEXIY
IIPSIMOM U TUIOCKOCTBIO, YIJIa MEXKIY ABYMs
IJIOCKOCTSIMU, BEJIMYMHBI ABYTPAHHOTO YIJIa,
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN, TOUEK
CUMMETPHUYHBIX OTHOCUTEJIBHO MJIOCKOCTH, PUTyp
CUMMETPUYHBIX OTHOCHUTEIIBHO IIOCKOCTH,
PacCTOSHUA OT TOYKH JI0 INIOCKOCTH, PACCTOSHUS OT
MPSAMOM 10 MapaJIENbHOM €l INTIOCKOCTH,
paccTosHUuE MEKY NapaJlJIeIbHBIMU IUNIOCKOCTSMH,
00I11ero NepueHIMKyIspa ABYX CKPEIIUBAIOIINXCS
IIPSIMBIX, BBITYKJIOTO MHOTOTPAHHOTIO YIJIA,
r€OMETPUYECKOI0 MECTa TOUYEK IIPOCTPAHCTBA,
OMCCEKTOp IByXI'PaHHOTo yria. OnuchBaTh
MOHATHUSA: IEPIICHUKYIIAP, HAKIOHHAsI, OCHOBAaHUE
NIEPICHIUKYIIAPA, OCHOBAaHUE HAKIIOHHOW, TIPOEKLUS
HAKJIOHHOH, OPTOTOHATIbHAS IPOCKIHSI (PUTYPBI,
PacCTOSHUE MEXY CKPELUIMBAIOLIMMUCS NPSMBIMH,
3epKajibHasi CAMMETPUS, IBYTPAaHHBIN yroJl, TpaHb
JBYTPaHHOI'O yIiia, peOpo ABYrpaHHOIO yIia,
JINHEMHBIN yroJl IBYTPAHHOTIO yIila, MHOTOTPaHHBIN
YTOJ1, BEPIIMHA MHOTOTPAHHOTO YyIJia, pedpo
MHOT'OTPaHHOI0O yIJa, FPaHb MHOTOTPaHHOIO yIJa,
JBYTPAaHHBIN yroJI MHOIOTPaHHOTO YIJIA.
DopMyIMpPOBaTh U 10KA3bIBATh IIPU3HAKU:
MEPIEHIUKYISIPHOCTH IIPSIMOM U TUIOCKOCTH,
NEPIIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEH.
@opMyIMpOBaTh U JOKA3bIBATh CBOMCTBA!
NEPIEHIUKYJIIPHBIX IPAMBIX, IPSIMbIX
NEPIEHANKYJIAPHBIX INIOCKOCTH,
MEePIEHIUKYIISPHBIX IUNIOCKOCTENH. DOpMyIIHUpOBaTh U
JI0Ka3bIBaTh TEOPEMBI: 00 YIiie MEXIy
MIEPECEKAIOIIMMHUCS IIPSIMBIMU, O CYLLIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOAAIINN Yepe3
JAHHYIO TOYKY U MEPIEHAUKYISAPHON JaHHON
IIJIOCKOCTH, O ApAJJIEIIBHOCTH IIJIOCKOCTEM,
NEPIEHANKYJIAPHBIX JTaHHOU IIPSIMOM, O
MIEPIEHIUKYIISIPE U HAKIIOHHOM, IIPOBEJICHHBIX U3
OJIHOM TOYKH, O TPEX MEPHEHAUKYIIAPAX, O ILIOIIAIN
OPTOrOHAJILHOM IIPOEKIUH BBITYKJIOTO
MHOT'OYTOJIbHUKA, KOCUHYCOB U CUHYCOB U1l
TPEXTPAHHOTO YIJIa, O CBOMCTBAX IVIOCKUX YIJIOB
TpexrpanHoro yria, 'MT paBHOy#aleHHBIX OT
KOHITIOB oTpe3ka, [ MTopunapiexanmx
JIBYTPAaHHOMY YIJIy U PaBHOYJAJIEHHBIX OT €T0
rpaHeil. Pemare 3a1a4n Ha JOKA3aTenbCTBO, a TAKKE
BBIYMCIICHUE: YIJIa MEKY NPAMBIMHU, YIila MEXIY
IIPSAMOM M TNIOCKOCTBIO, YTJIa MEXAY MIIOCKOCTSMHU,
pacCTOsiHUSA OT TOYKH J10 NPSIMOU, PACCTOSHUS OT
TOYKH J0 ITIOCKOCTH, PACCTOSTHUS MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU, PACCTOSIHUSA MEXKY
MapajuIeIbHBIMU TUIOCKOCTSAMM, IIOIIA TN
OPTOrOHAJILHOM IIPOEKIUH BBIITYKJIOIO
MHOTOYTOJIbHUKA

I'naBa 4
MHOrOorpaHHuKH

14

OnuceIBaTh NOHITHS: TEOMETPUUECKOE TETIO,
COCEJIHHE TPaHN MHOTOTPAaHHHKA, INIOCKUM YO




19 IIpusma 4 MHOI'OIPaHHUKA, JBYTPAHHBIN YroJl MHOIOI'PAHHUKA,
20 [Tapamnenenunen 3 IUI0NIAb MOBEPXHOCTH MHOTOTPAaHHMKA, Pa3BEPTKU
21 [Tupamuya 3 MHOTOTPaHHUKA, IMarOHAIbHOE CEYEHNE IIPU3MBI,
22 VYceuéHnas nupamuaa 2 MPOTUBOJIEKAIIME TPaHU MTapajuiesienuIena, mpsMon
23 Terpasap 1 napajuleJenuine, AMaroHajJbHOE CEYEHUE TPU3MBI
KoutpoubsHas pabora Ne 5 1 U UpaMU[Ibl, yCEUCHHAs TUPaMUAA.
DopMyIMpOBaTh ONPEAEIECHUS: MHOTOTpPaHHUKA,
BBIITYKJIOI'O MHOTOTPaHHUKA, TIPU3MBI, IPIMOM
IIPU3MBI, IPABWIIBHOM NPU3MBI, NTapajljiesienuIea,
UPaMU/Ibl, IPABUIBHON MUPAMU/IbI, TIPABUIILHOTO
TETpas3/pa, BBICOTBI IPU3MBI, BEICOTHI THPAMU/IbI,
BBICOTHI YCEUEHHON MUPaMU/Ibl, aopeMbl
IIPaBUJILHOM IIUPAMU/IBI U IPABUIIBHON YCEUEHHOU
[IUPaMU/Ibl, OPTOLIEHTPUYECKOTO TETpasipa, CpeHen
JMHUM TE€Tpa3pa, MEAUAHbI TETPa’Ipa,
paBHOIrpaHHOro Terpasapa. PopmyaupoBaTh
Teopemy Ditniepa. DopmynupoBaTh U JOKa3bIBAThH
TEOPEMBI: O IJIoLa i OOKOBOM MOBEPXHOCTH
IPSIMOI IPU3MBI, O IMArOHAJIAX Napajliesienunesa, o
KBaJlpaTe JUaroHajlIu MpsiMOyTroJIbHOIO
napaenenunea, o miomaan 60KoBoi
MIOBEPXHOCTU PABWJILHOW NMUpPaMUbI, O TUIOIIAU
OOKOBOI TOBEPXHOCTH MPABUILHON yCEUEHHON
HNUPAMU/JIBL, O IPU3HAKE OPTOLIEHTPUUYECKOTO
TeTpa’ipa, O CPEAHUX JIMHUIX TETpad/pa, O
MeAMaHax TeTpalapa, Menenas 1uist TeTpadipa.
Pemiate 3a1aum Ha 10Ka3aTEIbCTBO, a TAKXKE
BBIUMCJIEHHE: 3JIEMEHTOB IIPU3MBbI U TUPAMU/IBL,
IUIOIIAM [TOJTHON M GOKOBOM MOBEPXHOCTH IPU3MBI
Y IUpaMUbl
IToBTOpEHME M cucTemMaTU3aUs 4
y4yeOHOro MaTepuaia
24 [ToBTOpEHME 1 3
cucreMaTru3anus yyeOHoro
MaTepuaia 3a Kypc
TE€OMETPUH
Hrorosast KOHTpOIbHAS 1
pabota
Y4eOHo-TeMaTH4YecKOe IVIaHMpoBaHue 11 kiace
Ne Coaep:xanue y4eOHOTo KonuyectBo XapakTepucTHKAa OCHOBHBIX BHI0B
mMarTepuaJia 4acoB AesITeJIbHOCTH YYeHUKA (HA YPOBHE y4eOHBbIX
AecTBUII)
Mopaysb «Aaredépa 1 MaTeMaTHYeCKHIl aHAJIN3)
I'naBa 1 37 DopMyIMpPOBaATh ONPEAEIEHUE TOKA3ATENBHOM
IToka3aTenbHas u ¢yskuu. OnuckIBaTh CBOWCTBA OKA3aTENbHON
norapupmuyueckas QyHKIUU (GyHKIMH, BBIACTSS Cydail OCHOBaHMs, OOJIBIIETO
1 Crenens ¢ NpOU3BOJIBHBIM 4 €AUHULBL, U CITy4al MOJIOKUTEIBHOTO OCHOBAHMS,
JENCTBUTEIbHBIM MeHblero equHuIbl. [IpeoOpa3oBbiBaTh
MTOKa3aTeJeM. BBIPAXEHUS, CO/IepKAIlle CTETIEHU C
IToka3zarenbHas QyHKIMS JecTBUTENBbHBIM NOKa3aTeneM. CTpouTh rpaduku
2 ITokazaTenpHBIC YpaBHEHUS 4 GbyHKIMIA Ha OCHOBE TpadrKa moKa3aTeIbHON
3 [Toka3arebHbIC 4 byHKIHH.

HCPAaBCHCTBA

Pacno3naBatk rokasaTesnbHbIE YpaBHEHUS U




KonTponbnast paborta No 1 1 HepaBeHCcTBa. DOpMyYIUpPOBATh TEOPEMBI O
4 Jlorapudm u ero coiicTBa 5 PaBHOCHJILHOM MpeoOpa30BaHUM MOKa3aTeIbHBIX
5 Jlorapudmuueckas 5 YPaBHEHHH U HEPABEHCTB. Pelars nokasarenbHbIe
(byHKIMS B €€ CBOWCTBA yYpaBHEHUs U HepaBeHCTBA. POPMYIUpPOBATH
6 Jlorapudpmuueckue 6 olpejieNeHue Jorapudma nosoxKUTEIbHOrO YUucIa
ypaBHEHHS IO MOJOXUTEILHOMY OCHOBAaHUIO, OTJIMYHOMY OT
7 HOFapI/I(I)MI/I‘-IGCKI/Ie 4 CAUHHUILBI, TCOPEMBI O CBOMCTBaX ﬂorapn(bMa.
HepaBeHCTBA [TpeoOpa3oBbIBaTH BRIPAKEHHUS, COIEPIKALIIE
8 T[Tpon3BoIHBIC 3 norapudmer. DopMyIUPOBATH ONIPEICICHNE
OKa3aTeIbHOM U aorapumuyueckoil GyHKIIMH U OTIUCHIBATH €€
HOFapH(I)MquCKOﬁ CBOﬁCTBa, BBIACIIAA Cﬂyqaﬁ OCHOBAHUA, 0O0JIBIIIETO
dynkmwmit €IMHMULIBI, U CITYYail MOJIO)KUTEILHOTO OCHOBAHUS,
KonTpobHas pa6ora Ne 2 1 MEHBILIETO eIUHUIIBI. JlOKa3bIBaTh, YTO
nokasarenbHas U jorapupmudeckas GyHKIUU
SBIISIIOTCSI B3aMHO 0OpaTHBIMH. CTPOUTh rpaduKu
(GYHKIMA Ha OCHOBE JIOTApU(PMUIECKON (YHKIIUH.
Pacnio3naBats JiorapupMudecKue ypaBHEHHSI U
HepaBeHCTBAa. POPMYIUPOBATH TEOPEMBI O
PaBHOCHIILHOM MPE0OPa30BaHUU JOTapU(PMHUUECKUX
ypaBHEHUH U HEpaBeHCTB. Pemare
norapudMuuecKre ypaBHEHUsI U HEPABEHCTBA.
DopMyIHpOBATH OMPEICIICHUS YUCTa €,
HaTypasibHOro jorapupma. Haxoauts npousBoHbIC
GYHKIHH, coiep KaluX MoKa3aTeabHyo (yHKIIHIO,
norapumuueckyro ¢ yHKIUIO, CTETICHHYIO
(YHKIHIO C IEWCTBUTEIIHHBIM MTOKA3aTEIEM
I'maBa 2 14 DopMyIMpoBaTh ONpEAEIeHUE IEPBOOOPA3ZHON
WuTerpai u ero npuMeHeHne (GbyHKIIUH, TeOpeMy 00 OCHOBHOM CBOICTBE
9 [TepBooOpaznas 3 nepBOOOPa3HOM, MPaBUIIA HAX0XKICHUS
10 [IpaBuna HaXOXICHUS 3 nepBooOpa3zHoi. Ha ocHOBe TaOIuIIbI
nepBooOpa3zHoOi NepBOOOPA3HBIX U MPABUII HAXO0XKICHUS
11 | Ilnomans KpUBOIWHEHHOU 6 MepBOOOPA3HBIX HAXOJIUTh MEPBOOOPA3HYIO, OO
Tpanenuu. OnpenenéHHblit BU/I TIEPBOOOPA3HBIX, HEOMIPEICICHHBIN HHTETPaJ.
WHTErpa 1o 3aKkO0HY U3BMEHEHUS] CKOPOCTU JBUKEHUS
12 Beraucienaue 00LEMOB Tell 1 MaTepHaﬂBHOﬁ TOYKHU HAXOAWUTH 3aKOH JBUKCHUS
KonTtponsHas pa6ota Ne 3 1 MaTepHabHON TOUKU. DOPMYIIUPOBATH TEOPEMY O
CBSI3H MEPBOOOPA3HON U MIIOIIAN KPUBOJIUHEHHON
Tpanenuu. @opMyIMpoBaTh ONpeIeTieHre
ornpezaeneHHoro uurerpaia. Mcnonssys hopmyny
HreroTona-JIeitOHuia, HaX0UTh ONpeIeICHHBIN
UHTErpal, TUoaau Guryp, orpaHMuYeHHbIX
JAHHBIMU JTMHUSAMU. VIcrioNIb30BaTh ONpe/IeIeHHbIN
UHTETpall i1 HaX0XAeHUs 00BEMOB TeJ, B
YaCTHOCTH 00BbEMOB TeJl BpallleHus
I'maBa 3 @opMyIHpPOBATh ONPENEIEHNS KOMIUIEKCHOTO
KommiekcHbie uncna gucna, apupMeTHIeCKIX JeHCTBHIA ¢
13 | MHOXeCTBO KOMILIEKCHBIX 4 KOMILUIEKCHBIMH YHMCJIaMH, ICHCTBUTEIBHON U
YyHCell MHHUMOM 4acTeil KOMIUJIEKCHOT'O YUCIIa,
14 | KomrmuiekcHas mI0CKOCTb. 3 anredpanveckoil (opMbI 3aMHCH KOMIUIEKCHOTO
Tpuronomerpuueckas YyuCiIa, MOAYJIl KOMIUIEKCHOTO YHCIIa U €ro
(hopma KOMIUIEKCHOTO apryMeHTa, COMPSHKEHHBIX KOMIUIEKCHBIX YHCET.
qucia BremonusaTe apudmernyeckue 1eHCTBUS C
15 VYMHOXEHNE U JIEJIEHUE 2 KOMIIJIEKCHBIMH urciaaMu. HaxoguTb

KOMIUIEKCHBIX YHCEIL,
3aMMCaHHBIX B
TPUTOHOMETPUUECKON

}IeﬁCTBI/ITeHBHYIO 1 MHUMYIO 4aCTH KOMILJICKCHOI'O
qucia, MOAYyJib KOMIIJICKCHOI'O YMUCJia U €TO0
APTYMCHT, KOMIIJICKCHOC YHCJIO, COMMPAKCHHOC K




dopme. Kopens N-ii crenenu
13 KOMIUIEKCHOT'O YKCIa

JaHHoMy. PopMynHpoOBaTh ONPEEICHHE
TPUTOHOMETPHUUYECKON (POPMBI 3aIHCH

16 | Pemenue anredbpanyeckux 3 KOMILJIEKCHOTO 4ncia. M300paxarb KOMIUIEKCHbIC
YpPaBHEHUI Ha MHO>KECTBE YKCJIa HA KOMIUIEKCHOM mtockocTu. HaxoauTe
KOMIUIEKCHBIX YHCEI KOMIUIEKCHYIO KOOpAMHaTy uucia. [IpeacraBisate
Konrpoasnas pabora Ne 4 1 KOMIUJIEKCHOE YHCIIO B TPUTOHOMETpUUECKOH (hopMme.
BhINOTHATE YMHOXKEHUE, I€TIEHUE U BO3BEJICHUE B
HATYpaJIbHYIO CTETIeHb KOMILJIEKCHBIX YHCell,
3alMCaHHbBIX B TPUTOHOMETPHYECKOH (hopme.
[TpyMeHsITh KOMITJIEKCHBIE YK CIIA TSl PeLICHUS
anreOpanvyeckux ypaBHEHUH, B YaCTHOCTH,
KBaJIpaTHBIX YPaBHEHUH C IEHCTBUTEIHHBIMU
KO3 (UIIMEHTAMH U OTPUIIATEIIEHBIM
JUCKpUMHUHAHTOM. DOpMyIHpPOBaTh OCHOBHYIO
TEOpEMY aIreopshl.
I'naBa 4 25 DopMyIHpPOBATH ONPEIEIECHNS HECOBMECTHBIX
DJIEMEHTHI TEOPUU COOBITHIA, 00BETMHEHUS U TIEPECEUCHUS COOBITHIA,
BEPOSTHOCTEH JonoaHeHus coobITus. Vcnonb3ys hopmyny
17 | DneMeHThl KOMOMHATOPUKHU 5 BEPOATHOCTH 0ObEUHEHMSI IBYX HECOBMECTHBIX
u 6uHom Herorona coObITHIA, (hOPMYITy, CBSI3BIBAIOIIYIO BEPOATHOCTH
18 AKCHOMBI Teopuu 3 00BEAMHEHUS U IEPECEUEHUSI IBYX COOBITUH,
BEPOSTHOCTEH bopMyIy BEpOSITHOCTH JAOMOTHEHUS COOBITHS,
19 YcioBHas BEpOATHOCTD 3 HAXOJIUTh BEPOSATHOCTH COOBITHH.
20 HezaBucumbie COOBITHS 2 CDOpMYJ'II/IpOBaTB OIIpCACIICHUSA 3aBHCUMBIX U
21 Crnyuaiinas BeauuMHa 2 HE3aBUCHUMBIX COOBITHI, YCIIOBHOW BEPOSITHOCTH.
22 Cxema Bepryum. 3 Hcnonb3ys TeopemMbl 0 BEPOSITHOCTH MEPeCeUCHUS
BHEOMUAILHOE JIBYX 3aBHCHMBbIX U HE3aBUCHUMBIX COOBITHI, TEOpEMY
pacipe/eseHue 0 BEPOSITHOCTH MEPECEUCHUS HECKOIbKUX
23 XapakTepuCTHKH 3 HE3aBUCHUMBIX COOBITHI, HAXOAUTb BEPOSITHOCTH
CITyuaifHoil BeTHYHHb coObITHii. Pacrio3HaBaTh BEpOSTHOCTHBIE
24 | MaremaTHueckoe 0xKHIaHNC 3 AKCIIEPUMEHTHI, OITMCHIBAEMBIE C TOMOIIBIO CXEMBbI
CYMMBbI CITyqaifHbIX BETHUUH bepnynnu. HaxoauTe BEpoOSITHOCTb COOBITHS,
KoHTponbHas pabota Ne 5 1 COCTOSIIIIETO B TOM, YTO B cxeme bepHymiu yerexom
3aBEPUIMTHCS JTAHHOE KOJIMYECTBO UCIIBITAHUM.
DopMyJIUPOBATH ONPEACIICHUS CTYYAHON
BEJIMYMHBI U €€ MHOXKECTBA 3HaUeHU. J{s
CIIy4aiiHOM BEJIMYUHBI C KOHEUHBIM MHOKECTBOM
3HaueHUN POpMyIUPOBAThH ONPEEIICHUS
pacrpeeseHusl CIIy4YaiHOW BEJTMYUHBI U €€
MaTemaTHueckoro oxxuaanus. Haxonuts
MaTEMaTUYECKOE OXKHUIAHNUE CIIy4aliHON BEJINYMHBI
1o e€ pacnpezaeneHuto. Mcnomab3oBaTh BIBOBI
TEOPUU BEPOATHOCTEN B 3a7]a4ax C MPaKTUIECKUM
YKU3HEHHBIM COJIep)KaHuEM
I'maBa 5 11
IToBTOpEeHME
25 | O mosiBIIEHUM MTOCTOPOHHUX 3
KOpHEH U I0Tepe PELICHUN
YpaBHEHUI
26 OcHOBHBIE METOBI 4
penieHusl ypaBHEHUI
27 OcHOBHBIE METOBI 3
pelIeHrs HepaBeHCTBa
KonrposnsHas pabora Ne 6 1
[ToBTOpEeHME U CUCTEMATH3AIIHS 49

y4yeOHOro MaTepuasa
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1. TloBropenue u
cucTeMaTHh3anus
y4eOHOro MaTepuasa
3a Kypc anreopsl U
Hayal
MaTeMaTHYeCKOro
aHaJIn3a

48

HToroBast KOHTpPOJIbHASI
pabora

Monyab «I'eomeTpus»

Ne Coaepixanue yueOHOro KonuyectBo XapakTepucTHKAa OCHOBHBIX BH10B
MaTepuaJia 4acoB AesITeJIbHOCTH YYeHUKA (Ha YPOBHE y4eOHBIX
AeilcTBUIA)
I'maBa 1 16 OrnuceIBaTh MOHATUSA: IPAMOYTOJIBHASI CUCTEMA
Koopaunats! 1 BEKTOpBI KOOpJMHAT B IPOCTPAHCTBE, KOOPAMHATHI TOUKH,
B IIPOCTPAHCTBE BEKTOP, COHANPABJICHHBIE U MPOTUBOIOJIOKHO
1 JlexapToBbI KOOPAVHATHI 2 HallpaBJICHHbIE BEKTOPBI, apPAJIJICIIbHBINA IIEPEHOC HA
TOYKH B POCTPAHCTBE BEKTOP, CyMMa BEKTOPOB, 0a3uc, KOOPAUHATHI
2 BexTops! B mpocTpaHcTBe 2 BEKTOpa B 0asuce, roMOTeTHs ¢ KO3 puineHToM
3 CroxeHue ¥ BEIUUTAHUE 2 PaBHBIM K, yros Mex 1y BEKTOpaMH.
BEKTOPOB CDOpMyJIPIpOBaTI) OIPCACIICHHUA. KOJUIMHCAPHBIX
4 YMHOXKEHHE BEKTOpPA HAa 3 BEKTOPOB, PaBHBIX BEKTOPOB, KOMILJIAHAPHBIX
yucio. I'omoreTus BCKTOPOB, PAa3HOCTH BCKTOPOB, IPOTHBOIIOJIOXKHBIX
5 CkansipHO€ IIpOU3BEIEHUE 3 BEKTOPOB, IPOU3BEACHUS BEKTOpA U YHCIIA,
BEKTOPOB CKaJISIpHOE MPOU3BEJCHUE IBYX BEKTOPOB,
6 VY paBHEHHE ILIOCKOCTH 3 ypaBHeHue ¢purypsl. DopmMyaupoBaTh CBOMCTBA:
KouTponsHas pa6ota Ne 1 1 CYMMBbI BEKTOPOB, YMHOKE€HHUSI BEKTOPA Ha YUCJIO,
TOMOTETHH, CKaJSIPHOTO Ipou3BeneHus. Jloka3piBaTh
(GOpMyJIbl: paCCTOSHUS MEXY IBYMsI TOUKaMU (C
3aJJaHHBIMU KOOPJMHATAMHU ), KOOPAUHAT CEPEIUHbBI
0Tpe3Ka, KOOpAUHAT TOUKH, JEJISIIEH OTPE30K B
JAHHOM OTHOLIEHHWH, KOOPAMHAT CYyMMBI U Pa3HOCTH
BEKTOPOB, CKAJISIPHOI'O IPOU3BENICHUS ABYX
BEKTOPOB, JJI BBIYUCIICHUS] KOCUHYCA YIJIa MEXKIY
JIByMsI HEHYJIEBBIMU BEKTOPAaMU, PACCTOSIHUS OT
TOUYKH J10 MIockoctu. dopMynupoBarts u
JTIOKa3bIBaTh TEOPEMBI: O KOOPAMHATAX BEKTOpa (MpU
3aJJaHHBIX KOOPJWHATAX €ro Havaja U KOHIIA), O
KOJUIMHEAPHBIX BEKTOPaX, O KOMIUIAaHAPHBIX
BEKTOPAX, O PA3JIOKEHUH BEKTOPA 110 TPEM
HEKOMIUIAHapHBIM BEKTOPaM, O CKAJIIPHOM
IIPOU3BENCHNN ABYX MEPIEHANKYISPHBIX BEKTOPOB,
00 ypaBHEHUU IJIOCKOCTH, O BEKTOPE
MEPIEHIUKYJIIPHOM JaHHOU M1ockocTu. [IpumensaTh
M3Y4YEHHBIE OIpe/IeTIeHHs], TEOPEMBI U (POPMYIIBI K
PELICHHUIO 3a/1a4
I'maBa 2 29 OnuceIBaTh MOHATHS: HIUIUHAP, OOKOBas
Tena BpameHus MOBEPXHOCTh IMJIMH/IPa, 00pa3yomias IIMHApa,
7 B0 807050100) 3 MOBOPOT (GUTYPBI BOKPYT NPSAMOI Ha JaHHBIN yrod,
8 KomOuHanmu nunuHapa u 2 TEJIO BpAIlEHUs, OCEBOE CEUECHUE LIUITUHPA,
TIPU3MBI pa3BepTKa WINHJpPA, KacaTellbHas MII0CKOCTh K
9 Konyc 3 UWIMHIPY, O0OKOBasi TOBEPXHOCTh KOHYCA, OCEBOE
10 VceuéHHbIn KOHYC 2 CCUCHHE KOHYCA, pa3BEpPTKa KOHYCa, YCCUCHHBIU
11 KoMOMHAINHN KOHYCa U 3 KOHYC, YC€UeHHasl MupaMu/ia, OMUCAHHAs BOKPYT

MMUpaMuJabl

YCEYEHHOTO KOHYCa, YCEUCHHAs TUPaMH/Ia,




KonrtponbHas padora Ne 2 1 BITMCAHHAs B YCEUEHHBIN KOHYC, GUTypa Kacaercs
12 | Cdepa u map. YpaBHeHue 2 cdepsl, cep, Kacarolxcs BHEITHUM 00pa3oM U
cepsl BHYTpEeHHUM 00pa3zom. DopMynupoBaTh
13 B3anmHoe pacnonoxxenue 3 ONpeAesICHUs: MPU3Mbl, BIUCAHHOW B IIUIIUH/ID,
cepbl U MIOCKOCTH MIPU3MBI, OTICAHHOMN OKOJIO IIVMJIMH/PA, TUPAMU/IBL,
14 MHOrorpanHuKu, 2 BIIMCAaHHOI B KOHYC, MUPAMHU/Ibl, OMUCAHHON OKOJIO
BIIMCAHHBIE B cepy KOHYyca, c(epbl U 11apa, a TAKXKE MX dJIEMEHTOB,
15 MHOTOrpaHHHKH, 2 KacaTeJbHON INIOCKOCTH K cpepe, MHOTOTpaHHUKa,
OIIUCAHHBIE OKOJIO C(bep],l BIIMCAaHHOI'O B C(bepy, MHOTI'OrpaHHUKa, OIMMCaHHOTI'O
16 | Tena BpaleHus, BOUCAHHBIC 2 OKOJIO Cepsl, IMINH/PA, BIUCAHHOTO B chepy,
B chepy KOHYCa, BIIMCAHHOTO B c(hepy, yCeueHHOTro KOHYyca,
17 | Tena BpaleHus, ONMCAHHBIC 3 BIIMUCAHHOTO B cpepy, HUIHH]IPA, OMHUCAHHOTO OKOJIO
0K0JI0 cepbl cdepbl, KOHyca, OIIMCAHHOTO OKOJIO cepsl,
KouTpoubHas padora Ne 3 1 YCEUEHHOT0 KOHYCa, OMMMCAHHOTO OKOJIO C(hephl.
Jloka3bIBaTh (POPMYIIBL: TUIOIIAIH OOKOBOM
MOBEPXHOCTH IMIMHIPA, TUIOIIAIU TTOTHON
MOBEPXHOCTH IIMJIMH/IPA, TUIOIAAN OOKOBOM
MOBEPXHOCTU KOHYCA, IIOMaa OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOoHyca. DopMyIrpoBaTh
1 JIOKa3bIBaTh TEOPEMBI: 00 ypaBHEHUU ChEpbl
JAHHOTO pajauyca ¢ HEHTPOM B IaHHOM TOUYKE, O
KacaTeJIbHOH TIOCKOCTH K cepe U CIACICTBHE, O
MPsIMOM, KacaTelIbHOH K cdepe, O CyIIeCTBOBAaHUHI
chepsbl, ONMMCAaHHON OKOJIO ITUIMHAPA, O
CYIIIECTBOBaHUH c(pephl, OMMCAHHOMN OKOJIO KOHYCA,
0 CyIIECTBOBAaHMH C(epbl, OIMMCAHHON OKOJIO
YCEUEHHOT0 KOHYCa, O [HJIMHIPE, OMIUCAHHOM OKOJIO
cdepsl, 0 CYIECTBOBAaHUY c(Pephl, BIIMCAHHOW B
KOHYC, 00 yCEe4YEeHHOM KOHYCe, OIMUCAHHOM OKOJIO
cdepsl. [IpuMeHsATh U3ydeHHBIC ONPEICIICHUS,
TeOopeMbl U (HOPMYITBI K PEHICHHIO 3a7a4
['maBa 3 OO6BEMEI Ted. 17 OnuchIBaTh MOHATHUS: IIAPOBOM CJIOM, IAPOBOU
[Tnomans chepor cextop. opmynupoBaTh onpeaeneHus: 00beM Tena,
18 | O6wem tena. dopmynsl 1iis 3 IUIOLIAIM OBEPXHOCTH 1apa. Jloka3piBaTh
BBIYUCIICHHS 00BEMA dbopmysel: 00BEMa TPU3MBI, 00bEMa TUPAMUJIBL,
TIPU3MBI 00beMa yceueHHOUW mupaMuibl, 00beMa KOHYyca,
19 | ®opmynbl A BEIUMCICHUS 5 00BbeMa yCe4eHHOr0 KOHyca, 00beMa HMIMHPA,
00BEMOB MUPaAMUJIBI U o0Bema mapa, o0bE€Ma Tela BpaleHus, oobemMa
YCEUEHHOM MUPaMHUJIBI IIAPOBOTO CEKTOPA, CJIOS M CETMEHTA, TIIOIAIN
KonTponbnas pabota Ne 4 1 chepsl, mwomanu chepuyeckoi 4acTH MOBEPXHOCTH
20 OOBEMBI TET BpaIlleHHS 5 mapoBoro cermeHTa. [ IpumeHsaTh u3yueHHble
21 Inoutans cdepsl 2 OTIpe/IeTICHUS], TEOPEMBI B (POPMYITBI K PEIICHUIO
KonTposbHas padbora No 5 1 3ajiatd
[ToBTOpEHME 1 8
CUCTeMaTH3aIus y4e0HOTO
MaTepuaia
22 [ToBTOpEHME 1 4
cUcTeMaTH3aIus yaeOHOTO
MaTepuana 3a Kypc
TUTAHUMETPUH
23 [ToBTOpEHME U 3
cucTeMaTH3aIus yaeoHoTo
MaTepuana 3a Kypc
CTepEOMETPUH
KonrtposnsHas padora Ne 6 1
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YuyeOHO-MeTOAMYECKHE CPENCTBA 00yUEHUS
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Martemaruka: anrebpa ¥ Hadajga MaTeMaTHYeCKOro aHalu3a, reoMerpus. AnreOpa M Hayaia
MareMathueckoro aHanusa: 11 kimacc: meromumueckoe mocooue. / bymko E.B., Mep3nsak A. T,
Homupogckuii /1. A., [Tononckuii B. b., u ap. — M.: Benrtana-I'pad, 2019. — c.: ni.

Martemartuka: anrebpa ¥ Hadajga MaTeMaTHYeCKOro aHaiau3a, reoMerpus. AnreOpa M Hayaia
MaTEeMaTHYeCKOro aHaju3a: IuAakTudeckue wmarepuanbl: 10 kijacc: mocobue ans ydauuxcs
obmieoOpa3zoBarenbHbix opranuzanuii / A.I'. Mepsnsk, B.b. Tlononckuii, E.M. Pabunosuu, M. C.
Axup. — M.: Benrana-I'pad, 2019. — 176¢.

Maremarnka: anrebpa W Hadajla MaTEeMAaTHYECKOTO aHalM3a, reoMerpus. AnreOpa W Hadaia
MaTEeMaTHYECKOrO aHajau3a: IUIaKTHYecKue Marepuanbl: 11 kimace: mocoOme st ydanuxcs
obmieoOpazoBarenbHbIX opranusamuii / A.I'. Mep3ansk, B.b. ITononckuii, E.M. PabunoBuy, M. C.
Axup. — M.: Benrana-I'pad, 2019. — 176¢.

http://www.ed.gov.ru Caiit MunucrepcTBa obpazoBanus PO.

http://www.obrnadzor.gov.ru/attestat/ denepanbHas ciyxba 1o Hag3opy B chepe oOpazoBaHuUs
(rocynapcTBeHHas UTOTOBAs ATTECTAIMS IIKOJIHHUKOB).

http://Www.prosv.ru caiit usnatenbcrBa «lIpocsemerue» (pyoprka «MaTemaTHKay).

. http://www.edu.ru neHTpanbHbIi 00pa30BaTENbHbIA HOPTAl, COJACPKUT HOPMATUBHBIC JTOKYMEHTHI

MuHucTepCTBa, CTAaHIAPTHI, THPOPMALIMIO O IPOBEIEHUE IKCIEPUMEHTA.

http://www.ed.gov.ru Ha caiiTe mpeicTaBlicHa HOPMATHBHAs 0a3a: B XPOHOJIOTHYECKOM IOPSIJIKE
pacIioyIo’KEHbl 3aKOHBI, YKa3bl, KOTOpbIE KacaloTCsl Kak OOIIMX BOIPOCOB OOpa3oBaHUS TaK H
pa3HbIX HAIPaBJIEHUNH MOJEPHU3ALMH.

http://www.ege.edu.ru cepBep HWHPOPMAIIMOHHOW MOJAEPX KK EAMHOrO rocyaapcTBEeHHOTO

IK3aMeHa.
http://www.intellecctntre.ru caiit wusnmarensctBa «MuTemuiekt - LleHTp» comepkuT ydeOHO-

TPEHHUPOBOUYHBIE MaTephaibl JUIs TOAroToBKM K EI'D mo maremaTtwke, COOPHHKH TECTOBBIX
3aJaHUMN.
http://www.shevkin.ru TIpoext Shevkin.ru. 3amgaus IKOJBHBIX MATEMaTHUYECKUX OJUMIIHA/L.

HMunaktuueckuit marepuan k Y MK Hukonbckoro.
https://foxford.ru/teacher-dashboard/school classes/9xn4tr TUTS JIOTIOJTHUTEIHHBIX u
AUCTAHIIMOHHBIX SaHHTHﬁ.

https://uchi.ru/, mist TOMOMHUTEIBHBIX M JUCTAHIIMOHHBIX 3aHATHIH
https://education.yandex.ru/lab/classes/132329/lessons/mathematics/complete/ JUTS
JOIMOJIHUTCIIBbHBIX U JUCTAHIIMOHHBIX 3aHATUN

https://ege.sdamgia.ru/ s moarorosku k EI'D u OI'D
https://2035school.ru/expired/5e79d8d255bc50336¢ch618f9 ns moarorosku r EI'D u OI'D
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http://www.prosv.ru/
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http://www.shevkin.ru/
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https://uchi.ru/
https://education.yandex.ru/lab/classes/132329/lessons/mathematics/complete/
https://ege.sdamgia.ru/
https://2035school.ru/expired/5e79d8d255bc50336cb618f9







