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PaGouas mporpamma yuebnoro kypca no npeamery MATEMATUKA ans 10-11 kmaccos
(mamee — Pabouass mporpamma) cocTaBieHa Ha OCHOBe IIpuMepHO  OCHOBHOWM
001eo0pa3zoBaTeIbHON MTPOTPAMMBI CpeHero obiiero odpasoBanus (ogo00peHo denepabHBIM
y4eOHO-METOIMYEeCKUM 00BeAMHEHHEeM 1Mo o0memy oOpaszoBaHuto. [Iporokon 3acemanusi 28
utous 2016 1. Ne 2/16-3) B coorBerctBuH ¢ DemepanbHbIM  T'OCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHIAPTOM cpenHero obmero oopa3zoBanus ([Ipuka3 Muno6puayku Poccun
ot 17 nexabpss 2012r. Ne 413), usmenenuit 8 ®I'OC COO (mpuka3 MunoOpuayku oT 29
nexabps 2014r. Ne 1645), Ha ocHoBe [IpuMepHO# mporpamMMbl CpeHEro 00IIero 00pa3oBaHus 0
MaTreMaTuKe, ¢ Y4€TOM aBTOPCKOW mporpamMmbl o Marematuke st 10 — 11 kmaccoB ¢
yriayOneHHbIM u3ydyenuem marematuku (YMK A. T'. Mep3nsik)

[Tporpamma paccunrana Ha 408 yacos.

Knacc KommuectBo yacos nmo | KomnuectBo yacos B
y4eOHOMY IIaHy HEIIEII0

10 xiacc 204 6

11 kiace 204 6

JUis ymyqineHust KayecTBa BOCIIPUSTHS y4eOHOro MaTepHraia U ryOOKOro norpyKeHus
yydaluxcs B Ty WM UHYIO TeMy IpenMera «MaTeMaTHKa» KaJleHIapHO-TEMATUYECKOe
IUTAaHUPOBAHKUE COCTABIIEHO 10 pa3zaenaM. Takum oOpa3oM, BHayasle U3y4yaercs paszen 0J1oka
«Anre0Opa 1 Hayajla MaTEMAaTUYECKOTO aHaJIN3a», a 0CJIe HallMCAaHUs KOHTPOJIBHOTO Cpe3a
yJaluecs nepexosaT Ha pasjien 6j0ka «I'eoMeTpus». DTo MO3BOJIUT MOIIAr0BO, 6€3 MyTaHULIbI
MOHATH MH(POPMAIHIO, TTPEIaraeMyro IPOTPAMMO.

Pabouas nporpammMa npeaHa3HayeHa AJis OpraHu3anuu npoiecca ooydenus no YMK A.
I'. Mep3iska:

1. MaremaTuka: paboune nporpammbsl: 7 — 11 Kiaccel ¢ yriryOJeHHBIM H3yYeHHEM
matematuku/ A. I'. Mepsnsk, B. B. Tlononckwmii, M. C. Skup, E. B. Bynko. — M.: Benrana —
I'pad, 2017. - 150 ¢

2. MaremaTtuka: anrebpa M HayajJa MaTeMaTU4YeCKOro aHaiu3a, I'€OMETpHs.
Anrebpa 1 Hauana MaTeMaTHUYEeCKOro aHan3a. YTiyOneHHbli ypoBeHb: 10 kimace: yueOHUK / A.
I'. Mepansxk, JI. A. Homuposckuii, B. M. Tonsakos. - M. : Bearana-I"pad, 2016.

3. Maremaruka. Anredpa M Hayaja MaTeMaTHUYECKOTO aHaiau3a. YTIIyOJEHHBIH
ypoBeHb: 11 knacc: yue6Hoe nocodue / A. I'. Mep3nsk, . A. Homuposckuii, B. M. ITonsikos:
nox penakuueit B. E. [Togonbckoro. - M. : Benrana-I'pad, 2019.

4. MaremaTnka: anredpa M Hadajga MaTeMaTU4YeCKOro aHajlu3a, TIeOMETpPHUS.
I'eomerpust. bazoBelii yposens: 10 kiacc: yuebnuk / A. I'. Mep3snsk, . A. Homuposckuii, B. M.
[Tonsikos. - M. : Benrana-I'pad, 2016.

5. Maremaruka. ['eomerpus. 11 kiacc: 6a30BbIi ypoBeHb: yueOHOe mocodue / A. I'.
Mepsmsak, . A. Homuposckuii, B. b. Ilononckuii, M. C. fxup: moxg penakumeir B. E.
[Togonbsckoro. - M. : Benrana-I'pad, 2019.

Paszgea 1. [liianupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOro npeamera «MaremaTuka
(asqredpa M Ha4YaIa MATEMATHYECKOI0 AHAJIN3A, reoMeTpus)» (Yriy0JIeHHbI YPOBEHb)

Pabouass mporpamMma obecrieunBaeT MOCTHIKCHUE IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
yuyeObHOoro mpeamera «MaremaTuka», BKIIOYas MOAYIH «AJrebpa W  Hayaja
MaTeMaTH4YeCKoro anajamu3a» u «['eomerpus».

W3yuenne mareMaTHKH IO JaHHOM Mporpamme CIOCOOCTBYET (OPMHPOBAHUIO Y
y4yalluxcsl JHYHOCTHBIX, MeTANpeAMeTHbIX U TMpeIMeTHbIX pe3yJbTaTOB OOy4YeHHUS,
COOTBETCTBYIOIIMX TpeOoBaHUSIM  (elepaJbHOr0 TroCyJapCTBEHHOTO  00pa3oBaTeilbHOIO
CTaH/JapTa OCHOBHOI'O OOLIEro 0Opa30BaHMUs.



Kypc «Adaredpa n Hayaja MaTeMaTH4YeCKOI0 AHAJTHU3a»

JIn4yHOCTHBIE pe3yIbTaThI:
1) BocCIUTaHUE POCCUHCKOMN IPaXkJaHCKOW WICHTUYHOCTH: MATPUOTU3MA, YBAKEHHS K
OteuecTBy, OCO3HaHMS BKJa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) GbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

3) Hayku M OOILECTBEHHOI MPaKTUKH;
4) OTBETCTBEHHOE OTHOLICHUE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPa3BHTHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HENpPEphIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPO(EeCCHOHANBHOMN U O0IIECTBEHHOM e TEIbHOCTH;
5) oco3HaHHBI BEIOOP Oyaymiel npodeccHoHaIbHON AESTEIbHOCTH Ha 0a3e OPHEHTUPOBAHHUS B
mupe npodeccuii ¥ TpoPecCHOHANBHBIX TMPEANOYTCHUH; OTHOIIEHHE K NpodecCHOHANbHOM
NESITEIbHOCTM KaK K BO3MOYKHOCTH Y4acTHsi B pEIIEHUHM JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHbIX M  OOIIEHAIIMOHAIBHBIX  IpobieM; (OPMHUPOBAHHUE  YBa)KUTEJIBHOTO
OTHOILECHHUSA K TPYAY, PA3BUTHUE OIBITA y4aCTHs B COLMAIbHO 3HAYUMOM TPYACE;
6) ymeHHe KOHTPOJIUPOBATh, OLICHUBATh M aHATU3UPOBATh IPOLECC U Pe3yNIbTAT YueOHOI 1
MaTEMaTHYECKOH JEATEIbHOCTH;
7) yMEeHHUE YIPaBIsATh CBOCH MO3HABATEIbHOM IESITEIbHOCTHIO;
8) yMeHue B3auMO/ICHCTBOBATh C OJTHOKJIACCHUKAMH, ICThMH
MJIAJIILIEr0 BO3pacTa ¥ B3pOCJIbIMU B 00pa30BaTeNbHON, OOIECTBEHHO-TI0JIE3HOM, yueOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U APYTUX BUIAX JEATEIbHOCTH;
8) KPHUTHYHOCTBH MBIILICHNS, HHUIUATUBA, HAXOJYUBOCTh, AKTHBHOCTD TIPH PEIICHUH
MaTeMaTHYeCKUX 3ajau.

MeranpeamMeTHbie pe3yJabTaThl:
1) yMeHHe caMOCTOSTEIBHO ONPEILIISATh LS CBOCH IESTEIbHOCTH, CTABUTH U OPMYITHPOBATH
JUTsE ce0sl HOBBIC 3a/1a4M B yu&0e;
2) yMEHHE COOTHOCHUTH CBOU JICHCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMHu, OCYIIECTBISThH
KOHTPOJIb CBOEH JEATEJIbHOCTU B Ipoliecce AOCTHKEHMs pPe3ysbTaTa, ONpeNeNsTh CHOCOOBI
JeUCTBUI B paMKax HPEAJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JEUCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyaIuEH;
3) yMeHHe caMOCTOSTEIbHO MPHHUMATD PEIICHUS, IPOBOIUTH aHATIHN3 CBOCH JESITEIbHOCTH,
MPUMEHSTh Pa3IMYHbIe METO/IbI IO3HAHNUS;
4) BrajeHHe HABBIKAMHU ITO3HABATENBHOM, y4eOHO-HCCIIEeIOBATEIBCKON U IIPOSKTHON
NeSITeNIbHOCTH;
5) ¢opmupoBaHHEe MOHATHHHOrO ammapaTa, YMEHHUs CO3/aBaTh OOOOIICHHsS, YCTAHABIMBATH
aHAJIOTUH, KJIAaCCU(QHUIMPOBATh, CaMOCTOSITENIBHO BBIOMpAaThb OCHOBAHMS W KpPUTEpUU s
KJ1accu(uKanuy;
6) yMeHHe YCTaHABIMBATh TPUYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
YMO3aK/Il04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;
7)  dopMHpOBaHHE KOMIETEHTHOCTH B 00JACTH UCIIOIb30BaHUs HH)OPMAIIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIA;
8) ymeHue BHIETh MATEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHO CHTYalluH B APYTHX
JTUCLUIUINHAX, B OKPYXKaIOIIEH KU3HU;
9) yMeHHe CaMOCTOSTEIFHO OCYHIECTBIISITh MOWCK B PAa3IMYHBIX MCTOYHUKAX, OTOOp, aHAJM3,
cHUCTeMaTH3allMi0 W KilaccupuKanuio  HMHQoOpManuu, HEOOXOIMMOW  UIs  pelIeHHs
MaTeMaTHYeCKUX MpoOJeM, MpencTaBiIsATh €€ B MOHATHOM (opMme; NMPUHUMATh pEIICHHE B
YCIIOBUSIX HETOJIHOM MM U30bITOYHON, TOYHON MM BEPOSTHOCTHOM MH(pOpMaIUU; KPUTHUYECKU
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOTYyJaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;
10) ymeHue HCIOIB30BaTh MATEMATHIECKUE CPECTBA HATTSIHOCTH (TpaduKu, TaOIUIBI, CXEMBI
U Ap.) JUTsl WUTIOCTPALlMU, UHTEPIPETALH, apTyMEHTALIUH;
11) yMeHwHe BBIIBUraTh TUIIOTE3bI MPH PEUICHUH 33]1a49H, TOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH;
12) noHMMaHWE CyNTHOCTH aNTOPUTMUYECKUX MPEINHCAHUI U YMEHUE IeHCTBOBATh B
COOTBETCTBHH C MPEATIOKEHHBIM aJITOPUTMOM.



IIpeameTHbIE pe3yabTaThI:
1) oco3HaHWE 3HAYCHUS] MATEMATHKH JUIS TIOBCEAHEBHOM )KU3HH YEIIOBEKA,;
2) TpelcTaBICHUE O MATEMATUYECKOM HayKe Kak cepe MaTeMaTHYECKOM eI TeIbHOCTH, 00
sTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH I Pa3BUTUS LIUBUIIM3ALINY;
3) yMeHUEe OIUCHIBATH SIBICHHUS PEAIbHOIO MUpPA Ha MATEMaTHYECKOM SI3bIKE; TPEICTABICHUE O
MaTeMaTHYECKUX MOHATUAX M MAaTeMaTHYECKHX MOJENAX KaK O BaKHEHIeM MHCTPYMEHTapHH,
II03BOJISIIOIIEM ONMMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SABJICHNUS;
4) npezcrapieHue 00 OCHOBHBIX IMOHATHSAX, HACAX K METOAAX AJIreOpbl U MAaTEMAaTHYECKOTO
aHaJIN3a;
5) mnpexacraBieHHE O MPOIECCaX U SABJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN XapakTep, O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpPE, 00 OCHOBHBIX MOHATHUSAX AJIEMEHTAPHON
TEOPHUH BEPOATHOCTEH; yMEHNE HAXOIUTh U OLIEHUBATh BEPOSITHOCTH HACTYIICHHs COOBITUI B
MPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJIUYMH;
6) BiazeHHE METOJaMH JI0KA3aTeNIbCTB U aJlTOPUTMOB PEUICHUS; YMEHUE UX IPUMECHSTh,
IIPOBOAUTH JOKA3aTENIbHbBIE PACCYKICHHS B XO/€ PEILICHUS 3a/]1a4;
7) IpaKTUYECKU 3HAYMMbIC MATEMAaTHUCCKHE YMEHHS M HABBIKU, CIOCOOHOCTh MX MPHUMEHEHUS K
pELICHNI0 MaTeMaTHUYEeCKUX U HEMAaTEMaTUUYECKHX 3a/]1a4, IPEIIoJIaratoliue yMeHue:
* BBIIOJIHATH BBIUUCICHUS C JEHCTBUTEIBHBIMM M KOMIUIEKCHBIMU 4YHCJIaMHU; pellaTh
palMoHalbHbIE, HppaAlMOHAIbHbIE, I10KA3aTeNIbHbIC, CTENEHHblE U TPUTOHOMETPUUYECKHUE
YpaBHEHHUsI, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;
* pemarh TEKCTOBBIC 33ja4i apu(PMETHYECKIM CIIOCOOOM, C TIOMOIIBIO COCTABIICHUS U PEIICHUS
YPAaBHEHUH, CUCTEM YPAaBHEHUHN U HEPABEHCTB;
* HCII0JIb30BATh AIreOpandecKuil «sI3bIK» 711 ONUCAHUsS IPEIMETOB OKPYKAIOLIEro MUpa 1
CO3/1aHUS COOTBETCTBYIOIINX MAaTEMATUYECKUX MOJEIEH;
* BBITIOJIHATH TOXK/IECTBEHHBIE IPe0OPa30BaHuUs pallHOHABHBIX, HPPAIIMOHATIBHBIX,
[I0KAa3aTeIbHbIX, CTENICHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHMUI;
* BBIMOJIHATH OINEPALMU HaJl MHOKECTBAMU;
* MCCIIEI0BATh (PYHKITUH C TIOMOIIBIO IPOU3BOTHON M CTPOUTH UX IpaduKy;
* BBIUMCIIATH TUIOMAAN GUTYP U 0OBEMBI TEJT C TOMOILBIO ONPEIEIEHHOTO HHTErpaa;
* IPOBOJUTH BHIYMCIIEHUE CTATUCTUYECKUX XapAaKTEPUCTUK, BHITIOJIHATH NPUOIMKEHHbIE
BBIYHCIICHHUS;
* pemarb KOMOMHATOPHBIE 33/1a4H.
8) BiajeHHe HaBBIKAMHU HCIIOJIb30BAaHHSI KOMITBIOTEPHBIX IIPOrPAMM MPU PELICHHH
MaTEeMaTHYECKUX 3a7ad.

Kypc «I'eomerpus»

M3yueHnne reoMeTpuM I0 [JaHHOM MporpamMme CHocoOCTBYeT (HOPMUPOBAHHUIO Y
y4yalluxcs JMYHOCTHBIX, METalpeJMETHBIX, TMPEAMETHBIX Ppe3yJlbTaToB O0OyueHwUs,
COOTBETCTBYIOLIMX TpeOOBaHUAM (elepaTbHOIO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJlapTa OCHOBHOI'O OOIIETr0 00pa3oBaHusl.

JIN4YHOCTHBIE pe3yJIbTaThI:

1) BocmUTaHUE POCCHUCKOM IPaXKTAHCKOW HICHTHYHOCTH: MATPUOTH3MA, YBAKCHHS K
OtedecTBy, OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) GbopMHpOBaHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OILIECTBEHHOM MPaKTUKU;

3) OTBETCTBEHHOE OTHOIICHHWE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEphIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIEUTHONW MpodeccCnoHanbHOM U 00LIECTBEHHON AESITETbHOCTH;

4) oco3HaHHBIN BBIOOp OymyIiel mpodecCHOHAIBHOM IeATEILHOCTH Ha 0a3e OPHEHTHPOBAHHS B
Mupe npodeccuii U npo- (ecCHOHaIbHBIX MPEANOUYTEHUI; OTHOIIEHHE K MpodecCHOHaIbHON
NEeSTeIbHOCTH KaK K BO3MOXKHOCTH YyYacTHsi B pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHbIX M  OOIIEHAIIMOHAIBHBIX  MpobieM; (HOpPMUPOBaHHME  YBAXKUTEIBHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHUE OIIBITA yU4AaCTHs B COLUAIBHO 3HAYUMOM TPY/E;

5) yMeHue KOHTPOJIMPOBATh, OLICHUBATh U aHATM3UPOBATH MPOIIECC U PE3YIbTAT YISOHOH 1
MaTEMaTHYECKOMN AEATEIbHOCTH;



6) yMeHHe yrnpaBisTh CBOCH MMO3HABATEIBHOM JEATELHOCTHIO;

7) yMeHHE B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMH, IETHMU MIIAJIIETO BO3PACTa U B3POCIBIMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO-TIONE3HOH, Y4eOHO-MCCIEI0BATEIbCKOM, TMPOEKTHOW H
JIpYruX BUAAX AEATEIbHOCTH;

8) KpUTHYHOCTPH MBIIUICHUS, UHUIUATUBA, HAXOJYUBOCTh, aKTHBHOCTb IIPU PEIICHUU
MaTeMaTHYECKUX 3ajau.

MeranpeamMeTHblie pe3yabTaThbl:

1) yMeHHe caMOCTOSTEIBHO ONPEICIISTh LEU CBOCH IESTEIbHOCTH, CTABUTH U OPMYITHPOBATH
JUIsE ce0sl HOBBIE 3a/1a4M B yu&0e;

2) yMEHHE COOTHOCHUTH CBOU JICHCTBUSI C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIICCTBISThH
KOHTPOJIb CBOEH JAEATENBHOCTH B MpOIecce AOCTIKEHHS pe3yiabTara, ONpeNeNiaTh CHOCOOBI
JEHCTBUI B paMKax MPEeAJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEICS CUTYyaLNEH;

3) yMeHHue CaMOCTOSITEIbHO IPUHUMATh PELICHUS, IIPOBOINTH aHAJIM3 CBOCH JIESTEIBHOCTH,
IIPUMEHSTH Pa3IM4HbIE METO/IbI IIO3HAHMUS;

4) BiaJeHHE HABBIKAMHU TI03HABATEIILHOU, YIeOHO-UCCIIEI0BATEIbCKON U MPOSKTHOM
NeSITENIbHOCTH;

5) ¢dopmupoBaHHe MOHATHHHOTO armapara, yMEHHUS CO3/aBaTh OOOOIICHHS, YyCTaHABIMBAThH
aHAJIOTUH, KJIACCHU(PHUIMPOBATh, CAMOCTOSITEIBHO BBIOMpATh OCHOBAHMS W KPUTEPUU IS
KJIacCCU(PUKALINH;

6) yMeHHe YyCTaHABIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
yYMO3aK/Ir04eHne (MHAYKTUBHOE, J€AYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BHIBOJIBI;

7)  dopMupoBaHHE KOMIETEHTHOCTH B 00J1aCTH MCITOJIb30BaHMsI HH(POPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH;

8) yMeHHe BHICTh MAaTEMAaTHYCCKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOMN CUTYAIUU B IPYTHX
JTUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;

9) yMeHHE CaMOCTOSITEIIbHO OCYLICCTBIISATh MOMCK B Pa3IMYHBIX MCTOYHHUKAX, OTOOp, aHAIIU3,
CUCTeMAaTH3allMi0 U  Kilaccupukauuioo  uHpoOpManmuu, HEOOXOIUMOW  Ais  pelieHus
MaTEeMaTHYeCKUX MpoOJeM, MPEeACTaBiIsaTh €€ B MOHIATHON Qopme; MPUHUMATh pEIICHHE B
YCIIOBHSIX HETMOJHOW WIIM M30BITOYHOW, TOYHOW I BEPOSTHOCTHON MH(OPMAIMH; KPUTHUECKU
OLIGHMBATh U UHTEPIPETUPOBATH NH(OPMALIHIO, TOJIYYAEMYIO U3 PA3JINYHBIX HCTOYHHUKOB;

10) ymeHue HCIOIh30BaTh MATEMATHIECKUE CPEACTBA HATTISIIHOCTH (TpaduKu, TaOIUIBI, CXEMBI
U Jp.) AJI WUTIOCTPAlU, HTHTEPIPETAlU, apryMEHTAlUN;

11) ymMeHHe BBIIBHraTh TUIIOTE3bI PH PELHICHUH 33]a4H, TOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH;

12) noHMMaHWE CYyNIHOCTH aTOPUTMUYCCKUX MPEIIUCAHUN U YMEHHE JICHCTBOBATH B
COOTBETCTBHH C MPEATI0KEHHBIM aJITOPUTMOM.

IIpenmeTrHbIe pe3yabTaThl:

1) oco3HaHME 3HAUCHUS] MATEMATHKH JIJISI IOBCEAHEBHOM )KU3HH YEIIOBEKA,;

2) TpelCcTaBICHUE O MATEMATHYECKOM HayKe Kak cepe MaTeMaTHYECKO# esITeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIN3ALINY;

3) yMeHuUe OIMUCHIBATh SIBICHUS PEAIbHOTO MHUpPa HAa MaTeMAaTHYECKOM SI3bIKe; MPEACTABICHHE O
MaTEeMaTHYECKUX MOHATUSIX U MaTeMaTHYECKHX MOJENSAX KaK O BaKHEHIIeM MHCTPYMEHTapHH,
ITO3BOJISIFOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE NPOLIECCH] U SIBICHUS;

4) npencraBieHre 00 OCHOBHBIX MOHSITHSX, HICSIX U METOJIaX TCOMETPHH;

5) BnazeHHe METOJaMH JIOKa3aTeNIbCTB U aJlTOPUTMOB PEUICHUS; YMEHUE UX IPUMEHSTh,
IIPOBOAMTH TOKA3aTENIbHBIE PACCYKICHMS B XO/I€ PELLICHUS 3a/ay;

6) nmpakTUYeCKH 3HAYMMbIE MATEMAaTHUECKIE YMEHHS 1 HABBIKU, CIOCOOHOCTh MX MPHUMEHEHUS K
PELIEHNIO MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4.

7) BlaJeHHE HABBIKAMHU MCIOJIB30BAaHHS KOMITBIOTEPHBIX IPOTPaMM IPH PELICHUH
MaTEMaTHYECKUX 3aad.



IlnanupyeMsble pe3yabTaThbl 00y4eHHs Kypca ajiredpbl 1 HA4aJl MATEMATHYE€CKOI 0
anaau3a 10 — 11 kaaccos

Yncsa U BeJIMYNHBI
BbINyCKHUK HAYYUTCS:
* ONEPUPOBATH MOHIATHEM paJMaHHAasi MEpa yIJia, BHITOIHATH IPeoOpa3oBaHusl paglHaHHON MepbI
B IPalyCHYIO U TPaIyCHOM MEpHI B paJIMaHHYIO;
* OIEepUPOBATh MOHATHEM KOMIUIEKCHOTO YHCIIa, BHITOIHATH apu(MeTHYecKue ornepaimu ¢
KOMIUIEKCHBIMU YHCIIAMU;
* n300pakaTh KOMILUIEKCHBIE YKCIIa HA KOMILIEKCHOM IITOCKOCTH, HAXOAUTh KOMIUIEKCHYIO
KOOpJUHATY YucIa.
BbInycKHUK MOJYYUT BO3MOKHOCTD:
* HCIIOJIb30BATh PAa3IMYHbIE MEPHI U3MEPEHHUS YTJIOB IPU PELUICHUH T€OMETPHUUECKUX 3aad, a
TaK)Ke 3a/1a4 U3 CMEKHbBIX JUCIUILINH,
* IPUMEHSTH KOMILJICKCHBIE YHCIIa JJIs PEelIeHUs alreOpanvyeckux ypaBHEHUH.
Bripakenus
BbINyCKHUK HAYYUTCS:
* OIEpUPOBATH MOHATUSIMHU KOPHS N-i CTETIEHU, CTENIEHU C PAIIMOHAILHBIM MTOKA3aTelIeM,
CTETICHH C JACUCTBUTEIHHBIM ITOKa3aTelleM, Jorapudma;
* MPUMEHSTH TOHITHS KOPHSI N-i CTENEHH, CTENIEHU C pallMOHAIBHBIM IMOKA3aTEeIeM, CTETICHH C
JEHCTBUTENBHBIM MTOKa3aTesneM, Jorapudma u uX CBONCTBA B BBIYUCICHUAX U MPU PEUICHUH
3ajady;
* BBITIOJIHSITH TOXKECTBEHHBIE MPE0OPa30BaHUs BRIPAKECHHM, COJEPKALUX KOPEHb N-U CTENEHH,
CTENEHHU C PAallMOHAJIbHBIM [10Ka3aTeJIeM, CTENIEHb C IEHCTBUTENIbHBIM I10Ka3aTeleM, JJIorapudm;
* OIEPUPOBATH MOHATUSAMU KOCUHYC, CHHYC, TAH['€HC, KOTAaHI'€HC yIJia I0BOPOTa, apKKOCUHYC,
apKCUHYC, ApKTaHI'€HC U aPKKOTaHTEHC;
* BBITIOJIHSTH TOXK/IECTBEHHBIE TTPEOOPa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH.
BbInyCKHUK MOJIYYHT BO3MOKHOCTD:
* BBINIOJHATH MHOTOIIIATOBEIC MPEOOPA30BAHMSI BBIPAKECHUH, IPUMEHSS IIMPOKUH HAOOP
CIIOCO0OB U PUEMOB;
* IPUMEHSTH TOXK/IECTBEHHbIE TPEOOPA30BaHUs BBIPAKECHHH JIJIsI pELICHUS 3a/1a4 U3 Pa3TUYHbBIX
pa3nennoB Kypcea.
YpaBHeHHS U HEPABEHCTBA
BopinycKkHUK Hay4uTCH:
* peliath upparuoHaIbHbIe, TPUTOHOMETPUYECKHE, TOKa3aTeIbHbIC U JIOTapHU(PMUIECKIE
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI;
* pemiaTth aredpanveckie ypaBHEHHsI HA MHOKECTBE KOMILIEKCHBIX YUCEIT;
* IOHUMAaTh YpaBHEHUE KaK BAKHEUIITYI0 MAaTEMAaTUUYECKYIO MOJIENb JIJIsi OMTUCAHUS U U3YUCHUS
Pa3HOOOPa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckKuM METOIOM;
* IPUMEHSATH rpapuuecKue MpeICTaBIeHUs ISl CCIIeI0BaHUsl YpaBHEHUH.
BhINyCKHUK NMOJYYUT BO3MOKHOCTD:
* OBJIAQJIETh MPUEMAMU DPEIICHHS YpaBHEHUM, HEPAaBEHCTB M CHUCTEM YPaBHEHMM; MPUMEHSITh
anmapaT ypaBHEHUH I pelleHus: pa3HOO0pa3HbIX 3a7a4d U3 MaTeMaTHKH, CMEKHBIX MPEAMETOB,
MPaKTHUKU;
* IPUMEHSITH rpaduuecKkre IpeaCTaBICHUs Ul UCCIeIOBaHUS YpaBHEHH, HEPAaBEHCTB, CUCTEM
YpaBHEHUH, COJIEPKAIINX TapaMETPBhI.
DOYyHKIUHT
BrinycKkHUK HAy4YuTCH:
* MIOHUMATh U UCIOJIb30BaTh ()YHKIIMOHATIBHBIC TIOHATHSI, S3BIK (TEPMHUHBI, CAMBOJIMYECKUE
0003HaueHNUs ),
* BBITIOJTHATH TOCTpOEHUE TpauKOB (QYHKIIHI C ITOMOIIBIO0 TEOMETPUUECKUX TTPEOOpa30BaHHUIT;

¢ BBIIIOJHATD ITOCTPOCHUC T’pa(i)I/IKOB BUJa , CTCIICHHBIX, TPUTOHOMETPUUCCKUX, 06paTHBIX
TPUTOHOMCTPUUICCKHUX, ITIOKA3ATCIIbHBIX U J'IOI“apI/I(I)MI/I‘-ICCKI/IX (bYHKI_[I/IfI;



* HCCJIEeIOBATh CBOWCTBA (DYHKITHIA;

* MOHMMATh (PYHKIMIO KaK BOXHEUIIYI0 MaTeMaTHUECKYI0O MOJENb U OMHMCAaHUS MPOLIECCOB U

SABIICHUHA OKPYKAIOLIETO MHUpPA, NPUMEHATh (YHKIMOHAIBHBIA S3BIK JUIS OMNHCAHUS H

HCCIIeIOBaHMSI 3aBUCUMOCTE MeXy (PU3HMUECKUMH BETMUUHAMU.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* TPOBOJUTH UCCIICAOBAHMUS, CBA3aHHBIC C U3YYEHUEM CBOIMCTB (DYHKIIHIA, B TOM YHUCIIE C

HCII0JIb30BAaHUEM KOMIIBIOTEPA;

* MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TIPEACTABICHUS M CBOMCTBA (DYHKIMIA AJIS pEIICHUs 3a/1a4 U3

Pa3IMYHbIX pa3esioB Kypca MaTEMATHUKH.

DJIeMEeHThI MAaTEeMaTHYeCKOI0 AHAIN3a

BbinmyckHUK HayuHTCS:

* NIPUMEHATh TEPMUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHYIO C IOHATUSAMH IpeAes, IPOU3BOIHAS,

1epBOOOpa3Has U UHTETpal;

* HAXO/UTh nepeien PyHKIMH;

* pelaTh HEPaBEHCTBAa METOI0M UHTEPBAJIOB;

* BBIUUCIIATH IPOU3BOJHYIO U NIEPBOOOPa3HYIO QYHKIIMHU;

* UCTIOJIH30BAThH MPOU3BOTHYIO ISl HCCIIEIOBAHMUS U IIOCTPOCHUS Tpa(puKOB (HyHKINIA;

* IOHUMATh F€OMETPUYECKUN CMBICI IPOU3BOTHON U ONPEAEIEHHOTO HHTErpasa;

* HAXO/IUTh BTOPYIO IIPOU3BOIHYIO, IOHIUMATh €€ TEOMETPHUUECKUH 1 (PU3NIESCKHIA CMBICIT;

* BBIUUCIIATH OINPEACIIEHHBIN UHTETpall;

* BBIYUCIISITh HEOIIPEIEIEHHBIN HHTETPAJL.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* c(hopMHUpPOBaTh MPEACTABICHUE O TPUMEHEHUN T€OMETPUYECKOTO CMBICIIA TIPOU3BOTHON H

UHTErpaya B Kypce MaTeMaTHKH, B CMEKHBIX AUCLUIIMHAX;

* chopMHpOBaTh U YrIIyOUTh 3HAHUS 00 UHTETpAJIE.

DJieMeHThbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATHCTHKH

BbInyCKHUK Hay4YuTCH:

* pemaTh KOMOMHATOPHBIE 33]]a4l Ha HAX0XKJICHUE KOJINYEeCTBA OObEKTOB MIIM KOMOMHAIHIA;

* mpuMeHATH popmy GmHOMa HproTOHA 1151 Ipe0Opa30BaHus BHIPAKCHUI;

* HCIIOJIB30BaTh METOJ] MaTEMAaTUYECKON MHYKIIMHU IS I0Ka3aTeIbCTBA TEOPEM U PELICHUs

3azay;

* MCII0JIB30BATh CIIOCOOBI IPEICTABICHUS U aHAJIW3a CTATUCTUYECKUX JaHHBIX;

* BBINOJIHATH ONEPAIUH HaJl COOBITUSMH U BEPOSTHOCTSIMH.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

* HAYYUTHCS CIIELUANbHBIM IpUEMaM peleHHsi KOMOMHATOPHBIX 3a]a4;

* XapaKTepU30BaTh MPOIIECCHI U SIBJICHUS, UMEIOIINE BEPOITHOCTHBIN XapaKTep.
Ilnanupyemsie pe3yJbTaThbl 00yuyeHHs1 Kypca reomerpun 10 — 11

KJIacCOB BhIMyCKHUK Hay4yuTCs:

* OIEpUPOBATH MOHATHAMM: TOUKA, IIPsIMAsi, INIOCKOCTh B IPOCTPAHCTBE, NapalIeIbHOCTD U

NEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN;

* pacro3HaBaTbh OCHOBHBIE BHJIbl MHOTOTPaHHUKOB (IIpU3Ma, MUpaMUIa, IPSIMOYTOJIbHBIH

napajuenenunes, Kyo);

* n300pakaTh reoMeTpudecKkre GUrypsl ¢ MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB;

* U3BJIEKATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (QUTYpPaX, PEACTABIECHHYIO

Ha YepTexax;

* IpUMeHATH TeopeMy IIndaropa mpu BEIYMCIEHUH 3IEMEHTOB CTEPEOMETPUIECKUX (PUTYD;

* HaXOJUTh OOBEMBI U IJIOLIAN TOBEPXHOCTEN MPOCTEUIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM

(opmyu;

* pacro3HaBaTh Teja BpalleHUs: KOHYC, UWINHP, chepy u map;

* BBIYUCIATH 00BEMBI U TUIOIIAAN TOBEPXHOCTEH MPOCTEHITNX MHOTOIPAaHHUKOB U TEJ

BpALEHUS C TIOMOLIbIO POPMYIT;

* OIIEpUPOBATH MOHATHEM <JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;



* HAXO/IUTh KOOPJMHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO MapasuieIenunena;

* HaXOJUTh MPUMEPHI MATEMATUYECKHX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOH U
BCEMUPHOH UCTOPUEH;

* IOHUMAaTh POJIb MAaTEMATUKU B pa3BUTUU Poccuu.

B noBceHEBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEIMETOB:

* COOTHOCHUTb a0CTPaKTHbIE T€OMETPUUYECKHUE MTOHATUS U (DAKTHI C peabHbIMU KU3HEHHBIMU
00BEKTaMU U CUTYALUSIMU;

* HCIIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTYP IS pEIICHUS 3a/1a4
IIPAKTUYECKOIO COJIEPIKAHMUS;

* COOTHOCHTbD IUIOIIAIH MOBEPXHOCTEH TEJ OAMHAKOBON ()OPMBI M Pa3IMYHOTO pa3Mepa;

* OLICHMBATH ()OPMY MPABUIBHOTO MHOTOTPAHHUKA I10CJIE CIIUJIOB, CPE30B U T. I1. (OIPEAEATh
KOJINYECTBO BEpILUH, péOep U rpaHell NOJTy4eHHBIX MHOTOTPDAHHUKOB).

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

* IPUMEHSATH [Tl peIIeHHs 3a/1a4 T€OMETPHUECKUE (DAKThI, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B
ABHOH (opme;

* pemarth 3aJa4M Ha HaXOXKJCHHE T€OMETPHUECKUX BEIMYHH 10 00pa3aM WK alrOpUTMaMm;
* J1e1aTh IUIOCKUE (BBIHOCHBIE) UEPTEXKH U3 PUCYHKOB 00BEMHBIX (DUTYp, B TOM YHCIIE PUCOBAThH
BUJ| CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

* W3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO O TEOMETPHUYECKUX
¢burypax, npeACTaBICHHYIO Ha YepTekKax;

* IPUMEHATHh FeOMETPUYECKUE (GaKTHI TS pEIICHUS 3a/1a4, B TOM YHUCIIE TPEATIOIIATAI0IIIX
HECKOJIBKO LIaroB PeLICHMS;

* ONHCHIBATh B3aUMHOE PACIOJI0KEHHE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

* (hopMyITMPOBATH CBOWMCTBA M MPHU3HAKH (UTYD;

* IOKa3bIBaTh F€OMETPUUECKUE YTBEPKICHUS;

* 33/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

* BJIAJIETh CTAHJAPTHON KiaccupUKalei NpoCcTpaHCTBEHHBIX (GUryp (MMpamMuibl, IPU3MBI,
napajulesenune/ibl);

* HCIIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYP IS PELICHUs 3aau IPAKTUYECKOTO
XapakTepa M 3aJa4 U3 ApYrux o0yacTel 3HaHUii;

* pemath NpocTelime 3a1a4u BBeIeHUEM BEKTOpHOro 6asuca.

Paznen 2.

Coaep:xanue yueoHoro npeamera «Maremartuka (ajaredpa,

reomerpus)» AJredpa ¥ HayaJ MATEMAaTHYECKOI0 aHAIU3A
IloBTOpPEHME
Pemenne 3ama4d ¢ UCHOIB30BAaHUEM CBOMCTB UMCEN U CUCTEM CUHCIICHMS, IEIMMOCTH, IOJIEH U
yacTel, TPOIEHTOB, MOAYJel yucen. Pemenue 3a1ad ¢ MCMOJMb30BAHUEM CBOMCTB CTENEHEH U
KOpHEH, MHOTO4YIEHOB, NMpeoOpa3oBaHUl MHOTOUYJIEHOB U JIPOOHO-pAIlMOHAIbHBIX BBIPAKEHUI.
Pemenue 3ana4 ¢ ncnosib30BaHUEM I'payCHOM Mepsl yria. Moylb 4uciia ¥ €ro CBOMCTBA.
Pemenue 3a1au Ha ABM)KEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBbI C MOMOIIIBIO JTUHEHHBIX,
KBaJIPaTHBIX U APOOHO-PALMOHAIBHBIX YPABHEHUH U UX CUCTEM.
Pemenne 3amad ¢ MOMOIIBIO YHMCIOBBIX HEPABEHCTB C OJHOW INEPEMEHHOH, C NMPUMEHEHHEM
M300pakKeHMs YUCIIOBBIX MPOMEXKYTKOB. Pelienne 3aa4 ¢ UCIOIb30BaHUEM YHCIIOBBIX (PyHKINH
1 ux rpadukos. Mcnonb30BaHne CBOWCTB U rpa)UKOB JIMHEHHBIX U KBaIPATUYHBIX (DYHKIINH,
006paTHOI MPOHOPLMOHANLHOCTH M (yHKIMM Y . I'paduueckoe pelleHHE ypaBHEHMH U
HEPaBEHCTB.
Hcnonp3oBanue onepanuii HaJl MHOKECTBAMH U BbICKa3bIBAHUSMU.
Hcnonp30BaHne HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOH, YHMCIIOBBIX
MIPOMEKYTKOB, UX O0BbEIUHEHUN M rnepecedeHuil. [IpuMeHeHne npu peleHuu 3agad CBOWCTB
apu(MeTHyeCcKol M reoMeTpUYECKON MpPOTrpeccuH, CyMMHUpPOBaHUS OECKOHEUHOM cXopsiencs
r€OMETPUYECKON ITPOTPECCHUH.



MHoxecTBa (YUCIIOBBIE, TEOMETPUYECKHX (Uryp). XapakTepUCTUYECKOE CBOWCTBO, AJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOE, OECKOHe4YHOe MHOKecTBO. CrocoObl 3aJaHUsl MHOXKECTB.
[TonmHOXkecTBO. OTHOLIEHWS NPHUHAUICKHOCTH, BKIIOUEHHUS, paBeHcTBAa. Omnepauuu Hax
MHoxecTBaMu. Kpyru Ditniepa. Koneunsle 1 6eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.
HctuHHblE M JI0KHBIE  BBICKA3bIBAHUS, ONEpallMd HaJ  BbICKa3bIBaHUSAMHU. Anredpa
BBICKa3bIBaHUM. CBsA3b BBICKa3blBaHUM C MHOXECTBaMHM. KBaHTOpBEI CyIIEeCTBOBaHUSA U
BCEOOIIHOCTH.

3akoHbl JIOTMKM. OCHOBHBIE JIOTMYECKHME IIpaBwia. PenieHwe Jorudeckux 3agad ¢
HCII0JIb30BaHUEM KPYroB Dilsiepa, OCHOBHBIX JJOTUYECKUX ITPABUIL

VYmozaximtoueHusa. OOOCHOBaHMSI M JIOKa3aTeNbCTBO B MaremaTuke. Teopembl. Buuel
MaTEMaTUYECKUX  yTBEpXKAEHUH. Buasl  gokasatenbcTB.  Maremarudeckas  MHIYKLUA.
VYTBepkIeHHe, o00paTHOE [IaHHOMY, MPOTHBOIOJOXKHOE, OOpaTHOE MPOTHBONOIOKHOMY
nanHomy. [Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE M IOCTATOUYHBIE YCIOBHUS.

OcHoBHas Teopema apudmeruku. Octatku W cpaBHeHUs. Anroputm EBkimpma. Kwuraiickas
Teopema 00 ocrtarkax. Mamnas Teopema depma. (-WUHBIE CHCTEMbI cUHCIeHHUS. DyHKIUS
Dilniepa, YUCI0 U CymMMa JIeJUTeNed HaTypajIbHOrO YHUCIIA.

Panuannas mepa yria, TPUTOHOMETpPUYECKAs OKPYXKHOCTb. TpUrOHOMETpUYECKHE (PYHKIIMU
grcen U yriioB. @opMyIibl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIHA, GopMyssl
JIBOWHOTO W TOJIOBUHHOIO aprymenra. [IpeoOpa3zoBaHue CyMMbl, pa3HOCTH B IIPOU3BEJICHHE
TPUTOHOMETPHUECKUX (PYHKLIHUH U HA00OPOT.

Hynu ¢yHkImm, npoMexyTKu 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTb. HanbGonbiee n HauMeHblee
3HayeHue QyHkuuu. [lepuonuueckne QyHKIUM U HauMeHbIIUH nepuoA. YETHbIe U HEYETHBIE
¢bynkuuu. TpuroHomerpuueckue ¢GYHKIMM 4YHCIOBOro aprymenra. CpoiictBa u rpaduku
TpUroHomerpuueckux QyHkiuid. OOpaTHblE TpUrOHOMETpUYecKHe (YHKIMM, HMX TIJIaBHbIE
3Ha4YeHus, cBoWcTBa M rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OJHOPOAHBIE
TPUTOHOMETPUYECKHE YPaBHEHMs. PellleHue mNpoCTeMIINX TPUIOHOMETPHUYECKHX HEPABEHCTB.
[Ipocreimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUH.

Crenenpb c JeMCTBUTEIBHBIM IIOKa3aTelieM, CBOMCTBa creneHu. lIpocreiimme rnokaszareiabHbIe
ypaBHeHMs U HepaBeHCTBa. llokaszarenbHas (QyHKUMsS M ee cBoicTBa M rpaduk. Yucio e u
byHKIHSA.

Jlorapudm, coiicTBa norapudma. /lecaTnunblii u HaTypanbHbIi Jorapudm. [IpeodbpasoBanue
gorapu@muueckux  BblpakeHuil.  Jlorapudmuueckue — ypaBHEHUS M HEpaBEHCTBA.
Jlorapudmuueckast QyHKIUS U €€ CBOICTBA U rpaduk.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE NMpEACTABIECHUS O MHOXECTBE KOMIUIEKCHBIX 4HcCelNl. J[eHCTBUSA ¢ KOMIUIEKCHBIMU
yrciamu. KommiiekcHo comnpsikeHHbIe uncina. Moaynnb U apryMeHT yucia. TpuronoMmerpuyeckas
¢dopma KOMIUIEKCHOTO yKcia. Pemenue ypaBHEeHHH B KOMIUIEKCHBIX YHCIIaX.

MeTton uHTEepBanoB Ais peuieHus HepaBeHCTB. [IpeoOpasoBanusi rpagukoB (YHKIUMH: CABHT,
YMHO)KEHUE Ha YHUCIIO0, OTPa)XEHWE OTHOCHUTEIBHO KOOPAMHATHBIX ocel. I'paduueckue MeTobl
pElIeHNsT ypaBHEHUH M HEPABEHCTB. PelleHMe ypaBHEHUH M HEPABEHCTB, COJEPKaLIUX
MIEPEMEHHYIO T10J1 3HAKOM MOJTYJIS.

CucreMbl MOKa3aTeIbHbIX, JOTapUPMUUECKUX U UPPALUOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JJIOTapu(PMUIECKUX U UPpALIMOHATIBHBIX HEPaBEHCTB. B3aumMHo oOpaTHbIe
¢bynakuu. ['paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C TAPaMETPOM.

®opmyna bunoma HreroTona. PemieHue ypaBHEHHI CTENEHW BbINIE 2 CHEIUAIBHBIX BHUIOB.
Teopema Buera, teopema be3y. IlpuBoaumble M HenpuBOAuUMBIE MHOrowieHbl. OCHOBHas
Teopema anreOpbl. CuUMMeTpHUYecKWe MHOTOwWwIeHbl. llemouyncineHHble W 1eJ03Ha4YHbIe
MHOTOYJICHBI.

OYHKIMH «IpoOHas 4acTh YHCIa» U «11eJasi 4acTh YHCIIa.

Huodantossl ypaBHeHus. Llennsie npodu. Teopema depma o cymme KBapaToB.

CyMMBI U psiJibl, METO/IbI CYMMUPOBAHUS U IPU3HAKU CXOAUMOCTH.



Teopemsbl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YHCEN PALlMOHATIBLHBIMH.

MHoOxecTBa Ha KOOPAUHATHOM IIJIOCKOCTH.

Hepapenctso Konm — ByHAKOBCKOT0, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.
[Tonsarue npenena ¢pynkuun B Touke. [Tonsatue npenena GpyHKuun B O6CKOHEUYHOCTH.
AcumnrTotsl rpaduka pyHkiuun. CpaBHEHHE OECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIITHNX.
HenpepsiBHOCTh pyHKITMU. CBOlicTBa HeNpephIBHBIX (GyHKIMI. Teopema Beliepmrpacca.
Hudbdepenumnpyemocts Gpynkiuu. [Ipoussoanas ¢pynknuu B Touke. KacarenbHas k rpaduky
¢dbynkuun. ['eomerpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOAHON. [IprMeHeHre mpou3BOAHOM B
¢usuke. [IponsBoausle aneMenTapHbix GyHkiuil. IlpaBuna nuddepenunpoBanus. Bropas
IIPOU3BO/IHAS, €€ T€OMETPUUYECKUI U PU3NUECKUI CMBICI.

Touku skcTpemyma (MakcUMymMa W MUHHMYyMa). MccienoBaHue 3ieMeHTapHBIX (YHKIHMNA Ha
TOYKM DOKCTpEMyMa, HauOOJIblIE€ W HAUMEHbIIEE 3HAYEHHWE C IIOMOIIBIO ITPOU3BOIHOM.
IToctpoenue rpadukoB GyHKUUH ¢ MOMOLIbIO MPOU3BOAHBIX. [IpruMeHeHne npou3BOAHON Ipu
peweHny 3agad. HaxoxaeHue sKkcTpeMyMoB (YHKLNH HECKOJIBKUX TEPEMEHHBIX.
[lepBooOpasnas. Heompenenéunsiit unTerpan. IlepBooOpasHble 3IIEMEHTAPHBIX (DYHKIHIA.
[Mnomane kpuBonuHeiHON Tpamenuu. ®opmymna HeroTona-Jleitbnuna. OmnpenenéHHbIi
uHTerpaji. Beluucnenue ruomaned miockux (GuUryp u oObEMOB Tesl BPALICHUS C MOMOILBIO
UHTErpaa.

Mertoap! pemeHus QyHKIMOHATBHBIX YPAaBHEHUH U HEPABEHCTB.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMONHATOPHKA

IToBTOpPEHME

Wcnonp3oBanue T1abnui M AvarpaMM s TPEACTaBICHUS JaHHbIX. PemieHue 3amay Ha
MPUMEHEHHE ONMCATEIILHBIX XapaKTEPUCTUK YHUCIOBBIX HA0OPOB: CpPEIHUX, HAUOOJIBIIETO H
HAaMMEHBIIET0 3HAYEHHUs, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO OTKJIOHEHUsS. Brluucienue
4acTOT U BEPOSITHOCTEN COOBITUH. Bplunciienrne BepoATHOCTEN B OMBITaX C PAaBHOBO3MOXHBIMU
AJIEMEHTapHbIMU UcXoAaMu. Mcrnonb3oBaHne KOMOMHATOpPUKH. BplumciieHue BeposTHOCTEN
HE3aBUCHUMBIX cOObITHH. Mcmonmp3oBanue (OpMYJBI CIIOKEHHUS BEPOSITHOCTEH, JuarpamMm
Diinepa, aepeBa BeposiTHOCTEH, popMmyiibl bepHyIm.

BeposTHOCTHOE TPOCTPAaHCTBO. AKCMOMBI TEOPUH BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTD.
IIpaBuiio ymMHOX€eHUA BeposaTHOCTEN. PopMyna noiaHou BepoaTHocTH. Popmyia balieca.
JluckpeTHble cayyaiiHble BEJIMUMHBI U pacnpeaeneHusi. CoBMECTHbBIE paclpeleleHHUs.
Pacrnipenienenrie cymMmbl U IPOM3BECHUS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MaTteMaTuueckoe
OKUJaHHUE U JUCIIEPCHs clydyaiiHOM BeMnYMHbl. MaTreMaTHuecKoe OKUAAHUE U AUCTIEPCHS
CyMMBI CIIy4alHbIX BEIMYMH. bruHapHas cirydaiiHas BENWM4YHMHA, pacnpeneneHue beprym.
I'eomerprueckoe pacnpeneneHue. bUHOMUAIbHOE paclpeesIeHUe U €ro CBOMCTBA.
I'mnepreomerpuueckoe pacrpeaesieHue U ero ceoricrsa. HenpepriBHbIE CllydaiiHbIE BETUYUHBI.
[InotHOCTH BeposTHOCTH. DyHKIMSA pacnpeneneHus. PABHOMEpHOE paclpeesieHue.
[TokazarenbHOE pacrpeneneHue, ero napaMeTpahl.

Pacnipenenenue Ilyaccona u ero npumenenune. HopmansHoe pacripenencHue.

Oynkuus Jlamnaca. ITapamerpsl HopManeHOro pacnpeaeneHus. [Ipumepsl ciy4aiiHbIX BEIWYHH,
MOTYMHEHHBIX HOPMAJIBbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pocT uesnoBeka). LleHTpanbpHas
npeaenbHas TeopeMa. HepaBenctBo YeOwimeBa. Teopema YeObimeBa u Teopema bepnysuim.
3akoH O6onbpIIMX yncen. BeiOopouHbIit MeToa n3MepeHus BeposiTHocTel. Posb 3akoHa GonbIIMX
qucen B Hayke, nmpupoje u obmiectBe. KoBapuanusi nByX ciaydaiHbIX BenuuuH. [ToHsATme o
kodpduuuente kopperasuuu. CoBMeCTHbIE HAONIOACHHMS JBYX CIy4YalHBIX  BEIMYHUH.
Brei6opounsiii koaddunment xoppenauuu. JluneiiHas perpeccus. CraTucThueckas THIOTE3a.
Craructuka KpUTEpHUsT W €€ YypOBEHb 3HAauMMOCTH. IIpoBepka mpocTEHIIMX T'MIOTES.
OMIIMPUYECKHUE PACIPENEICHHUs] U UX CBS3b C TEOPETUUYECKMMHM paclpeleieHusIMU. PaHrosas
koppemsinus. Iloctpoenne coorBeTcTBUN. MHBEKTUBHBIE M CIOPBEKTHBHBIE COOTBETCTBU.
bueknnn. /{uckpernas HenpepreiBHOCTh. [IpuHnmun {upuxne. KogupoBanue. /[BondHas 3anuchk.
OcHoBHble moHATHS Teopuu rpadoB. [epeBbsa. JIBomunoe nepeBo. CBsi3HOCTh. KoMMOHEHTHI
cszHocTH. [lyTn Ha rpade. DitnepoBs! 1 ['aMUIBTOHOBEI MYTH.
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CoaeprxaHnue Kypca reoMeTpuu
IToBTOpEHHE
Pemenue 3aau ¢ npuMeHEHHEM CBOMCTB (UI'yp Ha IJIOCKOCTH. 3a/laud Ha JI0OKa3aTeJIbCTBO U
IIOCTPOCHHE KOHTpHpuMepoB. Mcnosb3oBaHHMe B 3ajadax INPOCTEHIIMX JIOTMYECKHUX ITPaBHIL
Pemenue 3a1a4 ¢ UCIOJIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUHN B IPSAMOYTOJbHBIX
TPEyrojibHUKaxX, (akTOB, CBA3aHHBIX C UeTbIpeXyrojibHUKamu. Pemienune 3amau ¢
UCIOJIb30BaHUEM (DaKTOB, CBS3aHHBIX C OKPYXHOCTSAMM. Pemnienue 3agay Ha u3MepeHHs] Ha
IUIOCKOCTH, BBIYMCIICHHWE JUIMH W IUlomaned. PemieHwe 3amad ¢ IOMOIIBIO BEKTOPOB U
KOOpJUHAT.
Harnsnnas crepeomerpus. @urypsl U ux nzo0paxkeHus (kyO, mupamupja, npusMma). OCHOBHbIE
MOHATHUS CTEPEOMETPHUHU U UX cBolcTBa. CeueHus KyOa U TeTpasipa.
Touka, npsAMasg U IJIOCKOCTh B IPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUHU M CIEACTBHS U3 HUX.
B3aumHoe pacrosioxkeHue npsiMbIX U IUIOCKOCTEHM B mpocTpaHcTBe. [lapanienbHOCTh MPSMBIX U
IUIOCKOCTEl B mpocTpaHcTBe. M300pakeHne MPOCTEWIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IIJIOCKOCTH.
PaccrosHus Mexy purypamu B IpOCTPAHCTBE.
VYrusl B ipocTtpaHcTse. [lepneHuKysipHOCTb MPSAMBIX U IIJIOCKOCTEM.
IIpoekuus ¢urypsl Ha miIOcKoCThb. IIpHU3HAaKKM NEPHEHAUKYIIPHOCTH HPSIMBIX M IUIOCKOCTEH B
npocrpaHcTse. Teopema o TpEX NepHneHAUKYIsIpax.
Mpuororpanauku. I[lapannenenunesn. CsolicTBa IpsIMOYTOJIBHOTO Hapaulenenunena. Teopema
[Mudaropa B mpocrpanctBe. [Ipm3sma m mnmpamupa. IlpaBuipHas mupamMuga W MpaBUIIbHAS
npusMa. [Ipsmas nupamuga. DI€MEHThl IPU3MbI U TUPAMHUIBI.
Tena BpaleHus: TUIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA MPSMOI0 KPYroBOI'O
HWIMHAPA, MIPSIMOTO KPYTOBOro KoHyca. M300paskeHue Tes BpaleHus Ha MIIOCKOCTH.
IIpencraBnenue o0 yceueHHOM KOHYCe, CeueHHs KoHyca (MapajuieIbHOe OCHOBAHUIO U
IIPOXO/dIIee Yepe3 BEpIIMHY), CEUSHHsI LMIMHAPA (apayiesIbHO U NEPHEHIUKYIAPHO OCH),
ceueHus mapa. PazBepTka IMHIpa U KOHYcCA.
IIpocreiinme koMOMHAIIMY MHOTOI'PAaHHUKOB U T€J BpallleHHs! Mex 1y co0oil. Beruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AuaroHaiu, yriibl).
[Inomans MOBEPXHOCTH NPABWIIBHOM NUpaMUIbI U IPAMOM ITpu3Msl. [Inomans nosepxuoctu
IIPSIMOTO KPYTrOBOT'O LIMJIMHAPA, IPSAMOT0 KPYrOBOrO KOHYyca U I1apa.
[Tonsatue 06 o6beme. OOBEM MUpaMubl U KOHYCA, MPU3MBbI U HWIHHApPa. O0beM 1mapa.
[Tono6usle Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOLIAIIMU TOBEPXHOCTEN U
o0beMaMu MOJAOOHBIX TEll.
JIBUKeHHsI B MPOCTPAHCTBE: MapajielbHBbIH MEPEHOC, LIEHTpajbHAs CUMMETpUS, CUMMETpUs
OTHOCHUTENIHO IUIOCKOCTH, MOBOpOT. CBoiicTBa nBukeHUH. IlpuMeHeHue IBMXKEHMH Hpu
pelIeHnN 3a1au.
BexTopsl 1 koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4YHCIIO,
yroiyl Mex1y BekropaMmu. KosnHeapHble 1 KOMIUIaHapHbIE BEKTOPBI. CKaIspHOE MIPOU3BEACHUE
BEKTOPOB. TeopeMa 0 pa3yioKEeHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaMm. CKalsipHOE
MIPOM3BE/ICHNE BEKTOPOB B KoopauHarax. [IpuMeHeHHe BEKTOpPOB IpHU pELIeHHH 3ajad Ha
HaXO0XJACHHUE PACCTOSTHUI, JUIMH, TUIOIIaIel 1 00bEMOB.
VYpaBHeHHE IUIOCKOCTH B IMPOCTPAaHCTBE. YpaBHeHUe cdepbl B mpocrpancTBe. Dopmyna s
BBIYHCIIEHUS PACCTOSIHUSA MEX1Y TOYKAMH B IIPOCTPAHCTBE.
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Pa3nea 3. TemaTnueckoe NJIAHUPOBAHME ¢ YKA3aHHEM KOJIHY€CTBA YaCOB,
OTBOJIMMBIX HA OCBOCHHE KaK10i TeMbI

No KonuyecTBo
Tema
n/n 4acoB
10 kJsace
Kypc: Aneebpa u nauana mamemamuyeckoeo ananusza (136 uacos)
1 [ToBTOpEHME M pacuIUpeHUE CBEACHUN O MHOYKECTBAX, 20 4
MaTEeMaTHYECKOM JIOTUKE U QYHKIUSX.
2 CrenenHast GyHKIHS. 21 u.
3 Tpuronomerpuueckue QyHKITUH. 314,
4 TpuronomeTpuueckre ypaBHEHHs 1 HEPABCHCTBA. 24 4,
5 [TponsBoiHAs ¥ €€ IPUMECHEHHE. 33 4.
6 IToBTOpEHME Kypca anreOpbl U Hauajl MAaTEMaTHYECKOro aHaAIM3a. 7 4.
Bcero 136 u.
Kypc: 'eomempus (68 uacos)
7 Beenenue B ctepeoMeTpuio. 94
8 [TapannenbHOCTh B IPOCTPAHCTBE. 15 4.
9 [lepneHIUKYISIPHOCTD B MPOCTPAHCTBE. 27 4.
10 MHOTOrpaHHHKH. 154.
11 IToBTOpEeHME M cucTeMaTH3aIMs Y9eOHOTO MaTepuaa. 2
Bcero 68 u
Hroro 3a 10 kaacc 204 u.
11 kaacc
Kypc: Aneeopa u nauana mamemamuyeckoeo ananusza (136 uacos)
12 ITokazarenpHas u Jorapudmuueckas QyHKIHUS. 37 u.
13 WHTerpan u ero npuMeHeHue. 14 4.
14 DnemeHThl KoMOuHaTopuku. bunom HeroToHa. 13 4.
15 DJIEMEHTHI TEOPUHU BEPOSITHOCTEH. 25 4.
16 IloBTOpEHME. 11 4.
17 IToBTOpeHue Kypca ajireOpbl M Hayajl MaTeMAaTHYEeCKOT0 aHaIN3a. 36 u.
Bcero 136 u.
18 Kypc ceomempus (68 uacos)
19 Tesa 1 MOBEPXHOCTH BpAIICHHUS 20
20 KoopauHaTsl 1 BEKTOPBI 31
21 3aK/II0YUTEIbHOE TOBTOPEHHE IMPU MOJATOTOBKE K HTOTOBOM 17
aTTECTAIIHN.
Bcero 68 u
Hroro 3a 11 kaacc 204 4.

Kypc: Aneebpa u navana mamemamuyeckoeo ananuza 10 knacc (4 yaca B Heneno, 134 uaca)
Kypc.: I'eomempus 10 xnace (2 1aca B Hezienmo, 68 4acos)

Ne HAara Conepxanue XapaKTepHCTHKA 0CHOBHBIX BHIOB
ypoxka y4eGHOro lesITeJIbHOCTH YYeHHKa (HA YPOBHe y4eOHBIX
Marepuaja JeHCTBUIl)
I'naga 1
IToBTOpEHHE M paclIMPeHUe CBeIeHHH 0 MHOKECTBAaX, MATEeMATHYECCKOM JIOTHKE U (DYHKUMAX
% MHoxecTBa, Onucvleams nousimus: MHOXXECTBA, () yHKIIH
oTepaIuy HaJl WUCTUHHOCTH, TABTOJIOTUH, TIPEIMKATa, 00IacTH
3 MHOKCCTBAMH oTIpeJieNIeHus peinKaTa, 00JacTi HCTUHHOCTH
4 Koneunsre u npeuKaTa, KBAHTOPOB OOIIHOCTH U
OeCKOHEeUHbIe




MHOKECTBa CYIIIECTBOBAHUS.
5 Bxomunas Dopmynuposams ONPENETECHUS: TOAMHOKECTBA
KOHTPOJIbHAS JIAHHOT'O MHOECTBa, COOCTBEHHOI'O
pabora IIOJAMHOKECTBA
6 BrickasbiBanus u JTAHHOTO MHOKECTBA, IEPECEUCHUSI MHOKECTB,
onepanuy Hal HUMH | o0beIMHEHUSI MHOKECTB, PA3HOCTH MHOXECTB,
g [Ipenuxarsl. B3AUMHO-
Onepanuu Hag OJHO3HAYHOT'O COOTBETCTBUS MEXKY
IpeaAuKaTaMH. MHO>KECTBaMH,
Bupr Teopem PAaBHOMOIIHBIX MHOKECTB, CYETHOTO
9 KOHTpOHLHaﬂ MHOYKECTBA,
10 g‘f}g}fﬁ Ii\f 1 KOHBIOHKIINHI vBLICKa%IBaHm”I, JU3BIOHKINU }
11 - % BBICKA3bIBAaHUM, UMILIMKAIIUHM BHICKA3bIBAHUH,
12 11 c¢ cpouctsa SKBHUBAJIEHTHOCTH BBICKA3bIBAHUM, OTPULIAHUS
s
5: ITocrpoenue BBICKA3bIBaHUS, DKBUBAJICHTHBIX BBICKAa3bIBaHUM,
rpagukoB QyHKIMHI PAaBHOCWIBHBIX MPEIUKATOB, KOHBIOHKIIUN
C IIOMOIIBIO MPEINKATOB,
reOMCTPHUYICCKUX JA3BIOHKINY MTPEINKATOB, UMIUITMKALNU
npeoOpa3oBaHui MPEAUKATOB, SKBUBAJIEHTHOCTU IIPEAUKATOB,
%g OOpatHas GyHKIHS OTpHITAHHS
17 MeTo HHTEpBAIOB NpearKaTa, B3aMMHOOOPATHBIX TEOPEM,
18 TEOpEMBI,
%8 < MPOTUBOIOIOXKHOW JAaHHOU, (PYHKIIHH,
OHTPOJIbHAS
Soma No 2 HanOOJIBIIEr0 U HAUMEHBIIIETO 3“Haqu1/1;1
pa (YHKIIMM Ha MHO>KECTBE, YETHON (PYHKIINH,
HEYeTHOH QyHKIUHN, 00paTuMo GyHKIINH,
B3aMMHOOOPATHBIX (YHKINH.
Onucvleams aTOPUTMBL: TTIOCTPOEHUS IPAPUKOB
dynxumit y = f (kx), y = f(IX[), y = [ f (x)],
pelIeHusl HEPaBEHCTB METOJIOM MHTEPBAJIOB.
Jloxazvieams GOPMYIBI: BKIFOUESHUS
HCKITIOYECHHUS.
@opmynuposams U 10Ka3bIBATh TEOPEMBI:
o rpaduke YeTHON QYyHKIUH, O rpaduke
HEUYCTHOHU
¢byHK1IMH, 00 00paTUMOCTH BO3PACTAIOLIEH
(yOwIBaromieit) GpyHKIMH, 0 Tpadurax
B3aMMHOOOPATHBIX
¢byHKIUH, 006 001IKX TOUKaX rpaduKoB
BO3PACTAONINX B3aUMHO-00paTHBIX (PYHKIIMNA U
€€ CIEIICTBHE.
Ilpumensimv N3y4eHHBIE ONIPENETIEHUS, TEOPEMBI
1 (OpMyJIbI K pEHICHHIO 3a7a4
Tnasa 1
BBejeHne B cTepeoMeTPHUIO
%% OCHOBHLIC IIOHATUA Hepe!mmﬂmb OCHOBHBIC IMOHATHUS CTCPCOMETPHUH.
CTCpCOMETPHH. Onucwvieamsb OCHOBHBIE ITOHATHS CTCPCOMETPUHU
AXCHOMEI (Touka, psiMasi, MIOCKOCTB).
CTCPCOMCTPUHN Onucmeamb BO3MOX>XXHBIC CHOCO6BI PAaCIIOJIOKCHUS
%2 CiiecTBUS U3 AKCHOM | TOYEK, MPSMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE.
25 CTCPECOMCTPUHU @opmyﬂupoeamb AKCUOMBI CTEPCOMETPHHU.
26 I Pa3psacuaTe n HWITIOCTPHUPOBATD aKCUOMBI.
27 POCTPAHCTBCHHEIC Dopmynuposams 1 AOKA3BIBATh TEOPEMbI —
28 ¢urypet. Hauanbhbie CJIEICTBUS U3 AKCUOM.
IIPEACTABIICHUS

O MHOT'OrpaHHHUKax

@opmyﬂupoeamb CII0COOBI 3alaHus INIOCKOCTHU
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B IIPOCTPAHCTBE.
Iepeuucname v onucvi6ams OCHOBHBIE 3JIEMEHTHI
MHOT'OIPaHHHUKOB: pedpa, BEPILIHHBI, [PaHH.
Onucviéams BBl MHOTOTPAHHUKOB (TTMpaMuia, Te-
Tpasap, IpU3Ma, IPSIMOYTONBHBIN MapalIeIeIHIIe,
Ky0), a TaK)Ke MX 3JIEMEHTHI (OCHOBaHHUs, OOKOBBIE
rpaHu, péopa ocHOBaHUs, OOKOBEIE pedpa).

Pewams 3a1aun Ha TOCTPOCHUE CEUECHUI
MHOT'OTPaHHUKOB

T'naea 2
Crenennasg QyHKIHSA

30 Crenennas pyHkuus ¢ | Onucvieams TIOHATHA: CTeTIEHHAS QYHKIHSA C
HaTypaJbHBIM HaTypaJbHBIM ITOKa3aTeNleM, CTeIIeHHas! (QyHKIHS C
MOKa3aTelieM LeJIBIM TIOKa3aTeeM, (PYHKIHS KOPeHb N-1 CTEeTeHH,
31 Crenennas CTETICHHOM (DYHKITNH C PallHOHAIBLHBIM ITOKA3aTelIeM.
(GYHKIHSA C TIeTbIM Dopmynupoeams ONpPEAEICHUS: KOPHS N-# cTere-
MIOKa3aTelieM HU, apu(METHISCKOTO KOPHS N-if CTeTIeHH, CTENICHA
32 Omnpenenenne C paIMOHAIBHBIM MOKa3aTesIeM, PAaBHOCHIIBHBIX
%2 KOpHsI N-# CTENeHH. ypaBHEHHUH, ypaBHEHUs CIIEJICTBUS, PABHOCHIIBHBIX
Oynkuus y = VX HEepaBEeHCTB, HEPABEHCTBA CIIEJICTBUSL.
35 CoficTBa KOpHS Hoxasvieams cBOWCTBA: CTENICHHOHN (QyHKIMN
36 - C HaTypaJIbHBIM MOKA3aTeNEM, CTENIEHHOM QYHKIMY
37 C LIeJIBIM TOKa3areseM, QYHKIUH KOPeHb N-if cTerneHuy,
38 KonTposbHas CTETICHHOH (DYHKITHH C PallHOHAIBLHBIM ITOKA3aTeIeM.
pabora Ne 4 Dopmynuposams 1 JOKA3bIBATH TEOPEMBL: O CBOUCTBAX
39 Crerens ¢ KOpHS N-i CTENeHH, O CBOMCTBAX CTETICHU
40 PaLMOHATBHBIM C palOHANBHBIM TIOKA3aTEeNIeM, O PABHOCHIBHBIX
MOKa3aTeNeM U eé peoOpa3oBaHUsIX HPPALOHAIBHBIX YPaBHEHHH,
CBOWCTBA 0 PaBHOCWIFHBIX IPE00Pa30BaHUAX HPPAITHOHATBHBIX
41 Wppaunonanbubie HEPaBCHCTB.
j% ypaBHEHHS Ilpumenams U3ydeHHbIEC ONIPEEICHHUS, TEOPEMBI
a7 [ ———— # HOpMYJIBI K PEIICHHIO 3314
45
CIICHUS
46 P
UppALMOHATBHBIX
YpaBHEHUH U UX
CHCTEM
ﬁg WppanuoHansHble
49 HepaBeHCTBa
20 Konrponbhas
pabora Ne 5
I'naea 2
IapajuieJIbHOCTH B IPOCTPAHCTBE
5% BsaumHoe Onuceiéams BO3MOKHBIE CIIOCOOBI paCTIONOKECHUS
TTOJIOKECHUE B B MIPOCTPAHCTBE: IBYX MPSIMBIX, IPSIMOH U INIOCKOCTH
5 ACTIOJIOKCHUE OCTPaHCTBE , 0 OCKOCTH,
TPSIMBIX JIBYX IMJIOCKOCTEH.
B IIPOCTPAHCTBE Dopmynuposams ONPEAEICHUS: MapaIeIbHBIX
93 [NapannensHOCTB MIPSAMBIX, CKPEIIMUBAOIINXCS PSMBIX, TTApAIETbHBIX
gg’ MPSIMO¥t U TIIOCKOCTH MIPSIMOI! ¥ TITOCKOCTH, TTapaJUIeNIbHBIX IIOCKOCTEH,
56 npeoOpa3oBaHue IBIKEHUS, PUIYPbl CHMMETPHYHOM
57 TTapamiensHOCTS OTHOCHTEIIFHO TOUKH, PaBHBIX (QUTyp, TpeodpazoBaHus
28 IJIOCKOCTEH n0A06us.
29 Pazvsacuamos OHATHSL: IpeoOpa3zoBanue Guryp,
gg MapaJuIeNIbHbBIN TTIepeHoc, apaulebHoe
62 Ipeobpasosanne MPOEKTUPOBAHHE, MAPAIIIENBEHAS TIPOEKITHS
(uryp B IPOCTPAHCTBE. | (y30GpaskeHne) GUIypH.
[Mapannensroe Dopmynupoeams U O0KA3bI6aMb TPUIHAKK:
53 HPOCKTUPOBAHUE MapayIeNbHOCTH JIBYX MPAMBIX, TIAPATUIETbHOCTH
64 W300paeHne MmIocKux IPSIMOH U IUIOCKOCTH, NapajuIEIbHOCTH ABYX

M IIPOCTPAHCTBEHHBIX
duryp

MJI0CKOCTEMN, CKPEIIMBAIOIIUXCS IPSAMBIX.
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Dopmynuposamsv U 00KA3b18aNMb CBOUCTBRA!
napajuieJIbHbIX MPSIMbIX, TapaJlIebHbIX MIIOCKOCTEH.
Dopmynuposamsv N 00KA3b18aMb TEOPEMBI: O
CYLIECTBOBAHUH U €IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJSIIEH Yepes ABe napauiebHble IpsMbIe, O
CYIIIECTBOBAHHUH M €AMHCTBEHHOCTH TPSMOH,
MPOXOJSIIEH Yepe3 JaHHYI0 TOUKY U apajijIeIbHON
JAHHOH MPSMOM, O CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
MJIOCKOCTH, TIPOXOSIIHNM Yepe3 TOUKY U MapaIeTbHON
JTAHHOM TJIOCKOCTH, O CBOMCTBAX MapajlieIbHOTO
MIPOEKTUPOBAHUSL.

Dopmynuposams Teopemy [lonbke-IIBapia.

Pemats 3aaun Ha MOCTpOCHNUE CEUEHUI
MHOTOTPaHHUKOB, a TaKKe MOCTPOeHHE N300paskeHu i

¢uryp

I'naga 3
Tpuronomerpudeckue GyHKIUN
66 Panuannas Onucwvléams IOHATHUS: TPUTOHOMETPUIECKHE
67 Mepa yria (YHKITUH yTIIa TIOBOPOTA.
68 TpuroHomerpuueckue | Popmyruposame onpenencHus: yria B 1 paguan,
69 (hyHKIIMH YHCTIOBOTO KOCHHYCa, CHHYyCa, TAHT€HCa 1 KOTaHTeHCca yria
apryMeHTa MIOBOPOTA, MEPUOIIMIECKON (PYHKIINH, CON3ZMEPUMBIX
70 3Haky 3HaueHUH YHCeIl, OTPAaHIICHHON (PYHKIHH.
71 TpUrOHOMETpUYeCKuX | JJoxasvieams HOPMyYIIbL: IJMHBI JyTH OKPYKHOCTH,
GbyHKIMIL. OCHOBHBIE COOTHOILICHUS MEXIY
YETHOCTb U TPUTOHOMETPHUYECKUMH (PYHKIHSME OTHOTO H TOTO JKe
HEYETHOCTD apryMeHTa, CII0KEHHUs, PUBEACHUS, IBOMHOTO,
TPUTOHOMETPUYECKUX | TPOWHOIO U IOJOBUHHOTO YIJIOB, IOHWKEHHS CTEIICHH,
(hyHKIMIA UL IpeoOpa3oBaHMid CYMMEL, Pa3HOCTH U
12 I[Tepuomuueckue MIPOU3BEJICHNsI TPUTOHOMETPUUYECKUX (DYHKIIUH.
73 GyHKIIHM Jlokasvieamsv CBOMCTBA: TPUTOHOMETPUUYECKUX
74 CBoiicTBa M rpauKu ynxumii.
75 dyHKImit Y = sin x Dopmynuposamsv 1 00KA3bIEAMb TEOPEMBIL:
WY = COSX 0 CBOHCTBAX MEPUOUUECKUX (DYHKIHUIL.
76 CBolicTsa 1 IpaduK Tpumensme U3ydeHHEBIC OmMpeeIICHHUs, TEOPEMBb 1
77 P — (hopMyJTBI K PEIICHUIO 3a]1a4, O CBOMCTBE (DYHKIINH,
UMCIOMINX COM3MEPUMBIC ITIEPHUObI
y=tgxuy= ctgx
/8 KonTponbHas
pabora Ne 7
79 OcHOBHBIE
gg COOTHOIICHUS MCKAY
TPUTOHOMETPHUYECKUMU
GbyHKIMSIME
OJTHOTO U TOTO K€
apryMeHTa
82 DopmyIbl
32 CJIOKEHUS
85 DopMyIibl
86 TIPUBCACHUA
87 @opMyITBI IBOMHOTO,
gg TPOMHOTO U
90 MTOJIOBUHHOTO YTJIOB
91
92 [TonyronoBas
KOHTpOJIbHASI paboTa
93 DopMyITbl s
gg npeoOpa3oBaHus
96 CYMMBbI, Pa3HOCTHU

H IIPOU3BENCHUSA
TPUTOHOMETPUYECKUX




GbyHKIMIA

97 Kontponbuas

pabota Ne 8

T'naea 4
Tpuronomerpuyeckue ypaBHeHHs1 M HEPaBeHCTBA
88 VYpaBHeHue Onucvieams OHATHUS: PYHKIIUHU Y = arccos X,
100 cosx=b y = arcsinx,y = arctg x my = arcctg X, mpocreiiniero
101 YpaBHeHHe TPUTOHOMETPHUYCCKOI'0 HEPAaBCHCTBA.
102 sinx= b Dopmynupoeams ONPEENEHHS: ADKKOCUHYCA,
103 STz V— apKCHHYycCa, apKTaHTeHCa, apKKOTAHTeHCa,
P OJIHOPOJIHBIX TPUTOHOMETPUUECKUX YPABHEHUIA.

tgx= buctgx="b o .
104 9 g Hoxazvieams HopMyITBL: KOPHEN IPOCTEUIINX
105 DyHKIHHK TPUTOHOMETPUYECKUX YPAaBHEHUMN.
106 y = arccos x, Hoxaszvieamsv cBOWCTBA: OOPAaTHBIX
107 y = arcsin X, TPUTOHOMETPHUYSCKUX (DYHKITHIA.

y = arctg x Tpumensams U3y4eHHbIE ONPEAETIEHUS, TEOPEMbI

uy = arcctg X 1 (HopMyJIBI K PELISHHIO 3a/1a4
%88 TpuroHomerpuyeckue
110 YpaBHEHUS,
111 CBOJIAIIMECS K

anrebpanyecKum
112 Pemenne
%%2 TPUTOHOMETPHUECKUX
115 ypaBHEHUI METOIOM

pa3oKeHHS Ha

MHOKHTEITH.

IIpumenenue

OTPaHMYCHHOCTH

TPUTOHOMETPHIECCKUX

byHKIMIA
116 O paBHOCHUIIBHBIX
117 nepexonax mpu

pelieHuu

TPUTOHOMETPUIECKUX

YpaBHEHUI
%%g Tpuronomerpuyeckue

HEPaBEHCTBA
120 P
121 Konrponbhas

pabora Ne 9

I'naga 3
IlepneHAUKYJISPHOCTH B MPOCTPAHCTBE

122 Yron Mexmy Dopmynuposams ONPEACTIECHHS: YIiIa MEXKILY
123 MPSIMBIMU MIEPECEKATONIIMUCS MIPSIMBIMH, YTIIa MEXKITY

B IIPOCTPAHCTBE CKPEIIUBAIOIIMMHUCS PSAMBIMHU, TIPSIMOMA
%gg [epreHAUKyYIAPHOCTD | MEPIEHANKYIAPHON MIOCKOCTH, YIIa MEX Iy NPSIMON U
126 MPSIMOH U IJIOCKOCTBIO, YTJIa MEXy IBYMS IUIOCKOCTSIMH,

MJIOCKOCTH BEJIMYUHBI JIBYTPAHHOTO YTIia, MEPICHANKYISIPHBIX
127 TepreHuKysp IUTOCKOCTEM, TOUEK CHMMETPHYHBIX OTHOCHTEIBHO
%%g Y HaKJIOHHAS IUTOCKOCTH, (PUT'YP CHMMETPHYHBIX OTHOCUTEIBHO
130 T - IJIOCKOCTH, PACCTOSHUS OT TOUKH JI0 TJIOCKOCTH,
131 copema o Tpex paccTosHUA OT NPSIMOM 10 NapajuleIbHOM el
132 TICPTICHANKYIIApaxX IUIOCKOCTH, PACCTOSTHUE MEXIY NapajljieIbHbIMU
133 KoHTpoIbHast [UIOCKOCTSMHU, OOLIEr0 MEPIEHAUKYIAPA ABYX

pa6ota Ne 10 CKPEIUBAIOIIMXCS MPSMBIX, BBITYKJIOTO
134 Vros1 Mexty npsiMoii 1 | MHOTOIPaHHOTO yIiia, FeOMETPUIECKOTO MECTa TOUCK
135 IOCKOCTBIO MIPOCTPAHCTBA, OUCCEKTOP MBYXTPAHHOTO YIJIa.
%gg _ Onucvléams IOHATHUS: TIEPIICHIUKYJIISP, HAKITOHHAS,
138 AByrpaHHbIii yroi. OCHOBaHHeE NEPIEHIUKYIIAPa, OCHOBAHME HAKJIOHHOIA,

Yron Mexny AByMs o
139 MPOEKLUS HAKIIOHHOH, OPTOTOHAIbHAS MPOEKIUS

IIJIOCKOCTAMU




%ﬁg [NepnenuxynspHble (UTYpBI, paCCTOSIHUE MEXYy CKPELMBAIOIIMICS
147 IIOCKOCTU MPSIMBIMH, 3€pKajbHasg CUMMETPHsL, ABYTPaHHBIN Yo,
% 22 Thromams Tpab ABYIPaHHOTO YIIIa, pebpo IByrpaHHOTO yria,
. JMHENHBIA yroN ABYTPAHHOIO YT, MHOTOTPaHHBbIH
OPTOTOHATLHOH Yo, BEPLUIMHA MHOTOIPaHHOI0 YIia, pedpo
TPOCKIHH MHOTOTPaHHOTO YTJa, TPaHb MHOTOTPAaHHOTO yTIa,
145 Iﬁ?;:g;ﬁ;?ga JOBYTPaHHBIA yTOJI MHOTOTPaHHOTO yTJIa.
146 yron. TpexrpanHbiii Dopmynuposams 1 00Ka3bl6ai’nb IPU3HAKY:
MEPICHANKYIIPHOCTH TPSIMOI U THIOCKOCTH,
147 ?;:(())Jlf/[eTquecme MEPIECHANKYIIPHOCTH IBYX rmocxoczeﬁ.
Dopmynuposams U 00KA3bIGAMb CBOUCTBA:
MECTO TOHCK MEPICHINKYISIPHBIX TIPSMBIX, IPSIMBIX
128 MpocTpaHcTBa MEPICHANKYISPHBIX TIOCKOCTH, NEPICHANKYISIPHBIX
KonTpomnpnas padora LIOCKOCTEA.
Ne 11 Dopmynuposams U 00KA3bI6ANb TEOPEMBI: 00
yTIIe MKy MePECeKAIOMIIMUCS MPIMBIMH, O
CYIIECTBOBAaHUM U €AUHCTBEHHOCTHU IPSMOH,
IPOXOJAIIUI Uuepes3 TaHHYIO TOUKY U
TIEPIEHANKYISIPHON JaHHOU TUIOCKOCTH, O
MapauIeTFHOCTH TIIOCKOCTEH, IIePIICHANKYIISPHBIX
JaHHOH MPSAMOH, O IEPIEHIUKYJIIPE U HAKJIOHHOM,
MIPOBEICHHBIX U3 OTHON TOYKH, O TPEX
MEPIICHINKYIAPAx, O INIOMAAN OPTOTOHAIEHON
MIPOEKIMHU BBIITYKIOTO MHOTOYTOJIbHUKA,
KOCHHYCOB U CHHYCOB JJISl TPEXTPAHHOTO yTJIa,
0 CBOUCTBAX IUIOCKHX YIJIOB TPEXTPAHHOTO YTJIa,
I'MT paBHOyz#aneHHBIX OT KOHIIOB 0Tpe3ka, [MT
MPUHAUIEKAIUX IBYTPAaHHOMY YTy U
PaBHOYIAJICHHBIX OT €T0 IpaHeH.
Pewams 3a1a4un Ha JOKa3aTeNbCTBO, a TAKKE
BBIUKCJICHHUE: YTJIa MKy IPSIMBIMH, YIla MEXIY
MIPSIMOM ¥ TUTOCKOCTBIO, YTIIa MEXKIY IDIOCKOCTSIMH,
pacCTOSHUS OT TOUKH A0 MPSIMOM, PACCTOSHUS OT
TOYKH JI0 INIOCKOCTH, PACCTOSIHUS MEXKIY
CKPEIINBAIOMIUMICS IPSMBIMH, PACCTOSIHUS MEXKITY
MapajIeTbHBIMA THIOCKOCTSIMH, TIIOIIAIH
OPTOTOHATBHOM MPOEKIIUH BBIITYKIIOTO
MHOTOYTOJbHUKA
I'naga 5
ITpousBogHas u eé npuMeHeHHne
149 Omnpenenenue Onucviéamys TIOHSITUS: MTHOBEHHON CKOPOCTH,
150 npenena QyHKIHHA KacaTebHOU K rpaduKy QyHKINHU, MPUPAIICHUS
B TOUKE U (DYHKIINH (YHKIIUH B TOUKE, TEOMETPHUECKUN 1 MEXaHUICCKUI
HENPEPbIBHON CMBICII IPOU3BOTHOM, HAHOOJIBIIETO (HAUMEHBIIIETO)
B TOUKE 3Ha4YeHUs (QYHKIUU HA OTPE3Ke, BTOPOI
MTPOW3BOHOM, BBITYKJION BBEpX (BHU3) (DYHKIINH,
ACHMIITOTHI rpaduKa.
151 3ana4u 0 MrHOBeHHOH | POPMYIUPO6amb ONPENENeHus: npeaena GyHKIMY B
CKOPOCTH TOYKe, (PYHKIIUH HETPEPHIBHOMN B TOUKE,
1 KacaTebHOMH K MIPOMU3BOJHON (DYHKIMH B TOUKE, OKPECTHOCTH
rpaduky QyHKIMK TOYKH, TOYKH MaKCUMyMa, TOYKH MUHUMYMa,
152 [ousiTe KPUTHUYECKON TOUKU (QYHKIIUH.
153 IIPOM3BOLHOI Onucwbléams aNrOPUTMBI: TIONCKA HANOOIBIIETO U
154 HaMMEHBIIETO 3HAYCHUH (QYHKINH Ha OTpe3Ke,
%gg [paBuna BHIMUCICHUS | yecneqoBaHMs CBOMCTB 1 IOCTPOCHHS TpaduKa
157 MIPOU3BOJHBIX (yHKIHH.
158 3anucvieams HOPMYITBL: IPOU3BOIHAS CTETICHHOMN
159 VpaBHenne (byHKIMH, TPOU3BOHASA KOPHS N-ii cTeneny,
160 KacareJIbHOU IMPONU3BOJAHBIC TPUTOHOMETPUICCKUX Q)YHKHHfI,
%g% YpaBHEHUS KacaTeIbHOH K rpaduky QyHKINH.
163 KonTponbias Dopmynuposamsv M 00KA3bLEAMb TEOPEMBIL:




paboTa Ne 12

o HenpepsIBHOCTH AuddepeHmpyeMoit QyHKIuy,

164 [TpusHaku 0 MpaBUJIaX BbIUYMCIICHUS POU3BOJHOM, O MPU3HAKE
%gg BO3pacTaHus U MTOCTOSTHCTBA (DYHKITHH, O TIPH3HAKE BO3pacTa-
167 yObIBaHUSA Hus (yObIBaHMS) QYHKIMH, O IPU3HAKE TOUKU
GyHKIUH MakcuMyMa (MHHUMYMa), O IPU3HAK BBITYKJION
168 Touku SKCTpeMyMa BBEPX (BHU3) QYHKIMU.
%98 byHkunm Dopmynupyem M nosicHAenm TeOMETPUIECKUN
171 W MEXaHU4eCKH cMbIcibl Teopem: depma, Pors,
172 HawuGonsiee Narparia.
173 Tpumensams U3ydeHHbIE ONPEAEIEHUS, TEOPEMBbI
174 1 HAUMCHBLICE 1 (pOPMyYJIBI K PEIIEHHUIO 3a/1a4
175 3HaueHUs QyHKINH
Ha OTpEe3Ke
176 Bropas npousBogHasi.
177 [ToHsiTHE BBITYKJIOCTH
(dhyHKIIH
178 [Toctpoenue rpadukon
%gg GbyHKIHIA
181 Kontponbshas
pabota Ne 13
T'naea 4
MHOrorpaHHUKH
182 [Tpuzma Onucwvléams TIOHATHS: TEOMETPUIECKOE TEJI0, COCETHNE
%gi rpaHu MHOTOTPaHHMKA, TUIOCKUI yroJl MHOTOTpaHHHKA,
185 Tapanenemne JBYTPAHHBIA yroj MHOTOTPaHHUKA, TUIOLIA/b
186 MMOBEPXHOCTH MHOTOTPaHHUKA, Pa3BEPTKU
187 MHOTOTPaHHKKA, IUArOHAIBHOE CEUEHHE TIPU3MBI,
188 [Mupamuga MIPOTUBOJIEKALIME I'PAaHU [Tapajuleenuiena, npaMon
%88 napajuiesyienure, AMaroHaIbHOE CEYSHUE TPU3MBI
19T 7T — Y TUpaMUJIbl, yCeUeHHas TUpaMuUa.
192 nHpavia Dopmynuposams ONPeAeNEeHUS: MHOrOrpaHHIKa,
193 Terpasip BBIMYKJIOT0 MHOTOTPAHHHKA, IPA3MBI, PAMOH IPU3MBL,
194 MIPaBUIILHON MPU3MBI, TTapajlieNenunena, MupaMuIbl,
195 MPaBUWJILHOW NUPaMUJIbl, TPABUILHOTO TETPAdApa,
196 KoHTpombHast BBICOTHI ITPU3MBI, BBICOTHI IIHPAMH/IBI, BEICOTHI
pabota Ne 14 YCeUeHHON MUpaMuIbl, anoheMbl PaBUIHHON
MUPaMUIbl M TPABHIBHON YCEUEHHOM MUPaMUJIbI,
OPTOLIEHTPUYECKOI'0 TeTpadapa, CpeHel TMHUH
TeTpas/ipa, MEAUAHbI TETPAdIPA, PABHOTPAHHOTO
TeTpa’ipa.
Dopmyruposamsv TeopeMy Dinepa.
Dopmynuposams U 00KA3b16AMb TEOPEMBI: O TUIOIIAIH
OOKOBOI1 TOBEPXHOCTH MPSAMOIT IPU3MBIL, O AUATOHATIX
napajuiesienuiesaa, o KBaapare IuaroHaiu
MPSIMOYTOJILHOTO NapaslieNenuiena, O Iomaan
©OKOBOI1 TOBEPXHOCTH MPABHIBHOI MUPAMUIBI, O
10N Id OOKOBOW TTOBEPXHOCTH MPABUIILHOM
YCEUEeHHON MUpaMUIbL, O IPU3HAKE
OPTOLIEHTPUYECKOTO TETPAdPa, O CPEAHUX TUHHUIX
TeTpasapa, 0 MeJMaHax TeTpasapa, MeHenas Juist
TeTpa’apa.
Pewamy 3a1aun Ha TOKa3aTEIbCTBO, & TAKXKE
BBIYMCIICHHUE: 3JIEMEHTOB MTPU3MbI 1 TIHPAMU/IBI,
IJIOLIAIU TTOJIHOM U OOKOBOM OBEPXHOCTH MPU3MBI
Y TIMPAMHUJIBI
IloBTOpEHUE U cHCTEMATH3AIMs Y4eOHOI0 MaTepuaa
197 IToBTOpEHNE
%88 U cUCTeMaTH3alHs
200 yueOHOTro MaTepuaa

3a Kypc anreopsl




1 Hadal
MATEMAaTHUICCKOIO
aHaJin3a

201
202

IToBTOpEeHUE

W CUCTEeMaTH3aIHs
y4eOHOT0 MaTepuaa
3a Kypc reoMeTpuH

W HayaJ
MaTeMaTHYECKOTO
aHaJm3a

203

HTtoroBas KOHTpOJIbHAA
pabora

204

Pabora Haj ommOxamu

Kypc: Aneebpa u nauana mamemamuueckozo ananusa 11 xnacc (4 yaca B Hezemo, 134 yaca)
Kypc: I'eomempusi 11 xnace (2 waca B Hezento, 68 4acos)

Ne Jara Conep:xanne XapaKTepHCTHKA OCHOBHBLIX BH/IOB
ypoka y4e0HOro JEeATeIbHOCTH YIeHHKA (HA YPOBHE y4eOHbIX
Marepuaja JeCTBUIl)
T'nasa 1
Iloxka3aTejibHasA U Jorapudpmuyeckas PyHKIHH
% CreneHs ¢ Dopmynuposams ONIpeAeTICHUE MTOKA3aTEIEHON
3 MIPOU3BOJIBHBIM ¢yHnkumu. OnuchIBaTh CBOMCTBA NIOKa3aTeIbHOM
4 JCHCTBUTEIEHBIM (YHKIWY, BBIAENSS CIydad OCHOBaHUsI, OOJIBIIETo
MOKa3aTeseM. €IMHUIIBL, ¥ CITy4Yai MOJ0KUTESIFHOTO OCHOBAHUS,
[NokazarensHast MEHBIIET0 eNUHUIIBL. [IpeoOpa3oBEIBATh BEIPAKCHHUS
&
GbyHKIUS COJICPIKAIIUE CTEIICHH C IEHCTBUTEIBHBIM
2 [oxazarensHbIE mokazareneM. CTpouTs rpaduKku GpyHKINH Ha OCHOBE
9 YpaBHEHUS rpaduka mokasaTeJIbHON (DyHKIIHH.
8 Pacnosnasams noxaszarenbHbIe ypaBHEHHS U
o) Bxonsan KoHTponbHas | HEPABEHCTER. DopMyIHpOBaTH TEOPEMBI O
paGora PaBHOCHILHOM MIPe00pa30BaHUM MTOKA3aTENBHBIX
10 ypaBHEHUI 1 HEpaBEHCTB. Perath mokasarenbHbIe
IToka3zaTtenbHble
11 HepaBeHCTBa YpaBHEHUS U HEPABEHCTBA.
12 Dopmynupoeams onpeaeneHue Jorapudma
%2 TIOJIOXKHUTEITLHOTO YHUCIIA 110 MOJIOKUTEIEHOMY
KonTtponeras OCHOBAHMIO, OTIINYHOMY OT €UHUIIBI, TCOPEMBI O
15 pabora Ne | cBoiicTBax norapudma. [Ipeo6pa3oBLIBATE BEIPAKEHHS,
Jlorapugm u ero cozieparye norapudmel. @OpMyIHPOBATH
16 cBoOiicTBa .
17 omnpeeneHue Jorapupmuueckon GyHKIUN U
18 OMMCHIBATh €€ CBOMCTBA, BBHIACIISI CIIydail OCHOBaHMS
9 &
19 OOJIBIIETO EMHUIIBI, U CITy9all TIOJIOKUTEIBHOTO
%2 Jlorapupmuyeckast OCHOBaHMUSI, MEHBIIIETO eAUHUIIBI. Jl0Ka3hIBaTh,
(GyHKIHS YTO MOKa3aTeJibHas U JiorapupmMudeckKas KLU
22 o
23 1 €€ CBOUCTBA SBJIAIOTCS B3aMMHO 00paTHBIMH. CTPOHTE
24 rpaduku QyHKIHIA HA OCHOBE JIOTapH(PMHUUECKON
25 Jlorapupmudeckne GyHKIUHI
%9 YpaBHCHUS Pacnosnasams norapudmMudeckie ypaBHEHHS
28 u HepaBeHCTBAa. DOpMyIUPOBATh TEOPEMBI O
29 PaBHOCHIIBHOM IIPe00pa30BaHUH JOTApU(HMHIUECKUX
30 ypaBHEHUI 1 HepaBeHCTB. Pemarte morapudmudeckue
31 Jlorapumiaeckue ypaBHEHHUS U HEPABEHCTBA.
%% HEpaBCHCTBA Dopmyruposams ONPEACICHHS YHCIIA ¢, HATYPATbHOTO
34 norapudma. Haxonuts nponsBomHbie QyHKINH,
g g TpoussoamsIe COJICPIKAIINX TOKA3aTEIbHYIO (PYHKIIHUIO,
£ OKA3aTeTLHOI noraPH(bMquCKy}o (YHKIHIO, CTETICHHYIO (DYHKIIUIO
H JoTapHGMIIECKOii C ICHCTBUTEIBHBIM TIOKA3aTeIeM
(byHKIMHA
38 KonTponbhas
pabora Ne 2

T'nasa 1




KoopanHaThl M BEKTOPSHI B IPOCTPAHCTBE

39 JexapToBsl Onuceigame TIOHSTUS: IPSIMOYTOJIFHAS CHICTEMA
218 KOOPIUHATHI TOUKU KOOPIMHAT B MPOCTPAHCTBE, KOOPAUHATHI TOUKH,
B ITPOCTPAHCTBE BEKTOP, COHAIPABJIEHHbIE U IPOTUBOIOJIOKHO
42 Bekropst HaIpaBJiEeHHbIE BEKTOPHI, apauIeIbHBIN IepeHOC Ha
43 B IIPOCTPAHCTBE BEKTOp, CyMMa BEKTOPOB, 0a3mc, KOOPAWHATEI BEKTOPa
44 CrioKeHue B 0asuce, roMoTeTHs ¢ K03 duireHToM paBHbM K,
49 U BBIYUTAHUE YTOJI MEXKYy BEKTOPaMHU.
46 BEKTOPOB Dopmynuposamsv ONPEACTCHUS: KOIITHHEAPHBIX
47 VMHOKEHHE BEKTOPOB, PABHBIX BEKTOPOB, KOMILIAHAPHBIX
2‘:8 BEKTOpA HA YHCIIO. BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOMOIOKHBIX
50 ToMoTeTus BEKTOPOB, POU3BEICHIS BEKTOPA U YHCIA, CKASIPHOE
MIPOM3BENCHHE IBYX BEKTOPOB, YpaBHEHHE (PHUTYPEI.
51 CxanapHoe Dopmynruposams CBONCTBA: CyMMBI BEKTOPOB,
52 TPON3BEICHNE YMHOKEHHS BEKTOPa Ha YUCIIO0, TOMOTETHH, CKaJISIPHOTO
gi BeKTOPOB MIPOM3BEICHHUSL. '
5o v Jokasvieamv HOPMYIBL: PACCTOSIHUA MEXIY ABYMS
56 paBHCHHC TOYKaMU (C 3aJJaHHBIMH KOOPAMHATAMH ), KOOPJUHAT
57 ILIOCKOCTH CepeIMHBI OTPe3Ka, KOOPAMHAT TOUKH, AeIIei
58 KoHTpOsIbHAs OTPE30K B JAHHOM OTHOUICHHUHU, KOOPJIAUHAT CYMMBI U
pa6ora Ne 3 Pa3HOCTH BEKTOPOB, CKAISIPHOT'O TPOM3BEACHUS IBYX
BEKTOPOB, IS BEIYHCIICHUS KOCHHYCA YTIa MEKIY
IBYMS HCHYJIEBEIMU BEKTOPAMH, PACCTOSTHUS
OT TOYKH JIO TIOCKOCTH.
Dopmynuposamsv M1 NOKA3EIBATH TEOPEMEIL: O
KOOpIMHATaX BEKTOpa (IIpH 3a1aHHBIX KOOPAWHATAX
€ro Hayasa ¥ KOHIIa), 0 KOJUTMHEapHBIX BEKTOPaXx, O
KOMILIAaHAPHBIX BEKTOPAxX, O Pa3IOKECHUN BEKTOPA 0
TPEM HEKOMIDIaHAPHBIM BEKTOpPaM, O CKAJISIPHOM
MIPOU3BEJICHUH JBYX MEPICHIUKYISPHBIX BEKTOPOB, 00
YpaBHEHUH IJIOCKOCTH, O BEKTOPE NEPICHIUKYIIPHOM
TAHHOW IUIOCKOCTH.
Tpumenams U3ydeHHbIE ONPEACTIECHHS, TEOPEMBbI
1 GOpMyJIBI K PEIICHUIO 33/1a4
Tnasa 2
HuTerpan u ero npumMeHeHue
29 IlepBoobpazuast Dopmynuposams onpeieNieHHe EpBOOOPa3HOI
gg (hyHKIIMH, TEOpEMY 00 OCHOBHOM CBOMCTBE
67 TIpanina HaXOAACHIA epBOOOPa3HOI, IpaBUiia HAXOKICHUS
63 5 . nepBooOpa3Hoit. Ha ocHOBe TabuIbl IEPBOOOPA3HBIX
64 11EpBOODPAIHON U TIPaBUJI HAXOXKIEHHs IEPBOOOPA3HBIX HAXOIUTh
65 [Tnomans MepBOOOpa3Hyto, 00N BUT IEPBOOOPA3HBIX,
gg KPUBOJIMHEHHOU HeolpeeNeHHbIi naTerpai. I1o 3aKOHY H3MEHCHHS
68 Tpaneuuu. CKOPOCTHU ABMKCHUA MATCPUAJIbHOU TOYKU HAXOJUTH
69 OnpenenéHHbIi 3aKOH JIBWJKCHUS MaTEPHAITLHON TOYKH.
70 HHTErpa Dopmynuposams TEOPEMY O CBSI3H NIEPBOOOPA3HOIH
71 Brruucnenue U IO KPUBOJIMHEWHON TpaneyHy.
00BEMOB TeT Dopmynuposams ONPEAETICHUE OTPEICICHHOTO
12 KontponbsHas uHTerpana. Ucmonesys ¢popmyiy Hetotona-Jleiibouuma,
pabota Ne 4 HaXOJIUTh OTNPEAEIIEHHBIN HHTETpaJl, MIOMAIN
¢uryp, orpaHUYCHHBIX TAHHBIMHU JTHHHASMH.
Hcnonp30Bath OnpeaeeHHbIH HHTETpall ISt
HaXO0XKJeHMsI 00BEMOB Tell, B YaCTHOCTH 00BEMOB Tell
BpallEeHHs
TI'nasa 2
Tesna Bpamenust
73 Hunusap Onucvléams IOHATHUS: AJIUHIP, OOKOBas MOBEPXHOCTh
;g' RS — OWINHIPA, 06pa3y10u1a51 LHH/PA, TOBOPOT
76 (Gurypsl BOKPYT IpsSIMO Ha TaHHBIH yroj, TeJI0
77 [nanHApa BpAILIEHHUS, OCEBOE CEUEHHE LIMIMHPA, Pa3sBePTKa

U NIPU3MBI




;8 Konyc [IITHHPA, KacaTeNbHAsl MJIOCKOCTh K [IIHH/PY,
80 S OOKOBast MOBEPXHOCTh KOHYCa, OCEBOE CEUCHNE KOHYCa,
Yeeuumbiit komyc a3BepTKa KOHYCa, YCEUEHHBIH KOHYC, yCeueHHas
81 > YG, ¥
g7 Kononnamm THPaMK1a, OMMCAHHAS BOKPYT YCEUEHHOTO KOHyca,
83 KOHYCa yCeueHHas! TUpaMU/ia, BIIMCAHHAS B YCEUEHHBIN KOHYC,
84 7 IHpAMITHI ¢urypa kacaercs cdepsl, chep, KaCAFOIUXCSA BHEITHIM
00 .
g5 KoRTponbHas pa3oM U BHYTPEHHUM 00pazoM §
pabota Ne 5 Dopmyauposams OTIPeAEIIEHNs: TPU3MBI, BIUCAaHHOH
36 Cdpepa 1 map B LMJIMHJID, IPU3MBbI, OIUCAHHON OKOJIO LIUIIHHAPA,
87 VpabHenue C(i)epbl MTUPaMU/Ibl, BIIMCAHHOW B KOHYC, TUPAMU/IBL,
338 I —. OITMCaHHOW OKOJIO KOHYca, C(ephl U Iapa, a TAkkKe X
89 ACTIONOKEHHE Chephi 3JIEMEHTOB, KacaTeNbHOIl INIOCKOCTH K cdepe,
90 E TOCKOCTI P MHOTOIPaHHHKA, BIMCAHHOIO B cepy,
8% MHOTOTPaHHHKa, OMTHCAHHOTO
[Monmyromosast OKOJIO chepsl, LIIHHPA, BIMCAHHOTO B cdhe
) ] py’
KOHTPOJIbHAsI paboTa KOHYyCa, BHHCAHHOTO B Chepy, YCEIeHHOTO KOHYcCa,
82 MHororpanHuKH, BIIMCAHHOTO B chepy, IINHIPA, OMUCAHHOTO OKOJIO
35 BITMICAaHHBIE B cepy cdepbl, KOHyCa, OIIMCAHHOTO OKOJIO C(hephl, yCeUeHHOTO
96 M KOHyca,
HOTOTPAHHUKHU
97 onncamfme oxon’o OITMCAHHOTrO OKOJIO CEPHL.
98 cheprr Jloxazviéams HOpMyIIbL: TLIOMAIH GOKOBOI
99 P r—— MOBEPXHOCTH HMIMH/PA, TUIOIMIAIN [TOJTHON
100 ’ MTOBEPXHOCTH MWJIHHAPA, IUIONIaId OOKOBOH
BNHCaHHBIE B chepy ’ .
MOBEPXHOCTH KOHYCA, IUTOMIA 1 OOKOBOM MOBEPXHOCTH
18% Tena Bpanienus,
1 YCEUEHHOI0 KOHYCa.
OITUCAHHBIE OKOJIO
103 ceph Dopmynuposans i OOKA3bI6aMb TEOPEMBL: 00
104 KOHI")FPOJIBHB.}I ypaBHEHHH c(epbl JaHHOTO Pajinyca C IEHTPOM B
JaHHOI TOYKe, 0 KacaTeJIbHOM IUIOCKOCTH K cdepe u
pabota Ne 6 . N
CIIE[ICTBHUE, O MPSIMOM, KacaTeabHOM K cdepe, 0
S b
CYILIECTBOBAHHH C(epbl, OTUCAHHOW OKOJIO LIMIHHIPA,
0O CYILIECTBOBAHUH C(epbl, ONMMCAHHOW OKOJIO KOHYCA, O
CYILIECTBOBAHUH c(epbl, OTUCAHHOW OKOJIO YCEUSHHOTO
KOHYCa, O [HJIMH/PE, OMUCAHHOM OKOJIO c(ephl,
0O CYIL[ECTBOBAaHUU C(epbl, BIIMCAHHOM B KOHYC,
00 yCeueHHOM KOHYCE, OMIMCAHHOM OKOJIO C(hEephI.
b
Ipumensimp U3ydeHHbBIC ONPEICIICHHUS, TEOPEMBI
&
U (opMyIIBI K PpENICHHUIO 3314
TI'naea 4
DJ1eMEeHTBI TEOPUH BEPOSITHOCTEH
105 )
JIEMEHTBI Dopmyauposams ONpeaeIeHNs] HECOBMECTHBIX
106 > v
KOMOWHATOPHKH M COOBITHH, 00BETMHEHUS B TIEPECCUCHUS COOBITHIA
107 ’ ’
108 OMHOM JIOTIOJTHEHUS cOOBITHA. Mcionb3ys hopmyty
109 HeroToHna BEPOSATHOCTU OOBEAMHEHUS IBYX HECOBMECTHBIX
110 AKCHOMBI TEOPHH COOBITHH, POPMYITY, CBA3BIBAIOIILYIO BEPOATHOCTH
%%% BEPOSTHOCTEH 00BeTMHEHUS U TIEPECCUCHUS IBYX COOBITHH,
113 (opMyITy BEpOSTHOCTH JIOTIOJTHEHHS COOBITHS,
114 Yenoshas HAXOJMTh BEPOSATHOCTH COOBITHUIA.
115 BCPOATHOCTD Dopmynupoeams ONPEEICHNs 3aBUCUMBIX H
116 Heszasucumbie HE3aBHCHMBIX COOBITHH, YCIIOBHON BEPOATHOCTH.
117 COBLITHS Hcrionb3yst TEOPEMBI O BEPOSITHOCTH [EPECEUCHHUSI
118 Cotyuaiinas JIBYX 3aBHCHMbIX U HE3aBUCHMBIX COOBITHI, TEOpEMY
119 e — 0 BEPOSTHOCTH MEPECEUCHHsI HECKOIBKUX HE3aBUCHMBIX
120 Cxema Beprymm COOBITHH, HAXOIUTH BEPOSITHOCTH COOBITHH.
121 BHHOMHATEHOE Pacnosnasams BepOSATHOCTHBIE KCIIEPUMEHTBHI,
122 pacTIpesieenme OIHUCHIBAEMBIE C TIOMOIIBIO CXEMbI BepHyJLIH.
Haxomuth BepOsSTHOCT COOBITHS, COCTOSIIIIETO B TOM
XapaKkTepUCTUKU ’
124 coysaiinoi Benmanasr | ITO B CXeMe BepHy/uIM yerexoM 3aBepIIuThCS
125 JAHHOE KOJIMUYECTBO UCIIBITAHUH.
%%g Maremarnyeckoe Dopmynruposams ONPENENCHUS CIyJaiiHOW BETUINHBI U
0XKHJaHUE CYMMBI €€ MHOKeCcTBa 3HaueHuM. [{is1 cirydaitHOM BETMUMHBI C
128 . .
—- CIIy4alHbIX BEIUYNH KOHEYHBIM MHOKECTBOM 3HaueHU# (HOpMyIHpoBaTh
KonTponbHas

pabora Ne 7

OTPEIENICHNsI pacpe/IeICHUs CIyJaiiHOW BETUIMHBI U
€€ MaTeMaTHYeCKOro 0XKHJIaHusI.




Haxooums maTemaTudeckoe 0xXUJaHue caydaiiHoi
BEJIMYMHEI IO €€ pacrnpeeneHuo. Mcnonbp3oBaTh
BBIBOJIbI TEOPUU BEPOSTHOCTEH B 3a1a4ax ¢
MIPAKTUYECKUM KU3HEHHBIM COJeP)KaHHEM

I'naea 3
O0bémbl Tea. Ilaomanb chepsbl

131 O0mnem Tema.
%%% DopMynsl 111
BEIYUCIICHUS
00BEMA TPU3MBI
134 Dopmyibl
%%g IUTSL BEIYHCIICHUS
00BEMOB TTUPaMUJIBI 1
yCEe4EHHOMN
MUPAMHETBI
137 KonrponbHas
pabota Ne 8
136 OOBEMBI TeI
%28 BpaIIeHus
141 [Tnomans cdepsi
142
143 Kontponbshas
pabota Ne 9
T'nasa 3
KommiiekcHble ynciia
144 MHokecTBO Dopmynuposams ONPEHETCHUS KOMILICKCHOTO
%22 KOMIUIEKCHBIX YHCEN YyHuCla, apU(PMETHIECKUX ASHCTBHI ¢ KOMITJIEKCHBIMHU
147 YHCIIaMU, IEUCTBUTEIHLHOM U MHUMOM JacTel
148 KoMILICKCHAS KOMILIEKCHOTO YHCIIa, anredpandeckoil opMel 3anucu
149 ITOCKOCTS. KOMIUIEKCHOTO YHUCIIa, MOAYJIS KOMIUIEKCHOTO
150 TpuronoMerpuueckass | THCIA 1 €T0 PTYMEHTa, CONPSUKEHHBIX KOMIUIEKCHBIX
bopma gricen. BemonHaTs apudmeTnaeckne qeicTBISI ¢
KOMILICKCHOIO YuCiIa KOMIIJICKCHBIMU YHUCJIaMU. HaXOZ[I/ITI) HeﬁCTBHTCHbHyIO
151 Y MHOMKCHIG ¥ MHUMYIO YaCTH KOMIUIEKCHOTO YHCIa, MOYJIb
152 1 ACTIeHHe KOMILIEKCHOTO YHCJIa ¥ €T0 apTyMEHT,
KOMILIEKCHEIX THCEIL, KOMIIIEKCHOE YHCIIO, COMPSDKEHHOE K TAHHOMY. §
SAMHCAHHEIX B DopMynHUpOBATH OIPEIEIEHUEe TPUTOHOMETPHUIECKOM
TPHTOHOMETPHUECKOH (hOpMEI 3armrCcH KOMIDIEKCHOT'O YHCIIA. 5
bopme. Kopers n-it H306padxcamv KOMIUTEKCHBIE YHCTa HA KOMIDIEKCHON
CTCIICHI 13 TUIOCKOCTH. HaxouTh KOMIUIEKCHYIO KOOPAMHATY
KOMILICKCHOIO GHCIa grcia. [IpencTaBisTe KOMIUIEKCHOE YUCIIO B
153 [y —— TPUTOHOMETPHUECKON (hopMe. BHITIOTHATh YMHOXKEHHE,
154 ANTeBPAHYECKHX JIeJICHUE U BO3BEIACHUE B HATYPAIIbHYIO
155 - CTereHb KOMILUIEKCHBIX YHCE, 3alIUCAaHHbIX B
8 MHOIKCCTES TPUTOHOMETPHYIECKO#H popme.
KOMIUICKCHBIX 9HCAIT Ipumensims KOMIUIEKCHBIE HMCIIa JUI peleHus
156 KoHTponbHas aJIFe6paI/I‘T’CCKI/I)i YpPaBHEHUH, B YaCTHOCTH, KBaJpaTHBIX
paGora Ne 10 ypaBHEHUH ¢ NEHCTBUTEIBHBIMU KO PHUIUCHTAME U
OTpHULATEIbHBIM JUCKPUMUHAHTOM. POpMyIMpOBaTh
OCHOBHYIO TEOPEMY aJTreOpHl.
Inasa 5
IToBTOpPEHME
157 O nosBIEHUU
%gg IIOCTOPOHHUX KOpHEH
W TIOTEpPE PEIICHUI
YpaBHEHUI
160 OCHOBHBIE METOBI




161

peicHus ypaBHeHI/Iﬁ

162

163

164 OCHOBHBIE METOIbI

%gg peLICHHST HEPABEHCTBA

167 KonTposnbHast
pabora Ne 11

IToBTOpeHME U CHCTEMATH3ALMS Y4eOHOr0 MaTepHaJia

168- [ToBTOpEHHE U

199 CHUCTeMaTH3aIHs
y4e0HOTO
MaTepHaia 3a Kypc
anreOpbl U Haval
MaTeMaTHYeCKOro
aHaJM3a

200 [MoBTOpeHHE
U CHCTeMaTH3aLus
yueOHOro MaTepuana
3a Kype
IAHUMETPUH

201 [MoBTOpeHHe

202 U CHCTeMaTH3aLHst
y4eOHOro MaTepraa
3a KypC CTepeOMETpUH

203 HroroBasi KOHTPOJIbHAS
pabora

204 Pa6oTa Haj omuOKaMu




		2023-10-12T13:18:52+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 47 ИМЕНИ К.В. БЛАГОДАРОВА" ЛЕНИНСКОГО РАЙОНА Г. САРАТОВА




