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Pabouas mporpamma nmo matemartuke ans 10-11 kmaccoB (mpo¢uibHBINA ypOBEHB) peanu3yercs Ha
OCHOBE CIICAYIOIIUX IOKyMEHTOB:
— @enepanbHbI KOMIIOHEHT TOCYIapPCTBEHHOTO CTaHAApTa CPeAHETo (IIOTHOTO0) 00IIero 00pa3oBaHus;
— IlpumepHast ocHOBHasi oOpa3oBaTelbHasi MporpaMma CpeiHero oodmero odpa3zoBaHus, 000pEHHAs
perieHueM  ¢eaepalbHOTO  y4eOHO-METOMYECKOr0 OOBEIMHEHHS 10 OO0IeMy 00pa30BaHUIO
(mporoxon ot 28 uroHs 2016 1. Ne 2/16-3)
— Maremaruka: paboure nporpammbl 7—I11 kmaccel ¢ yrIyOJCHHBIM H3Y4YE€HHEM MaTeMaTHKu/
A.T. Mepansik, B. b. [Tononckuii, M. C. fAxup, E. B. byko. — 2-e u3z., nepepad. — M. : Benrana-
I'pad, 2020.

VYueOHbIi Kypc OCTpOeH Ha 0cHOBe DeiepaibHOr0 ToCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
¢ yuerom KoHIenmumu mMaTeMaTH4eckoro oOpa3oBaHMs ¥ OPUEHTHPOBAH HA TPEOOBaHUS K pe3y/ibTaTam
oOpa3oBaHMs, COACPKAIIMMCS B OCHOBHOW 00pa3oBaTeNbHONW MpOrpaMMe OCHOBHOTO OOIIETo
oOpasoBaHus. B HEM Takke yUUTHIBAIOTCS JOMUHHPYIOLIME HIIEH U TIOJI0XKeHUs [IporpaMmbl pa3BUTHS U
(hOpMUPOBaHHS YHHBEPCATHHBIX YYEOHBIX JEUCTBUU /I OCHOBHOTO OOIIET0 0Opa3oBaHHUs, KOTOPHIS
obecrieunBarOT (HOPMUPOBAHUE POCCUHUCKOW TPAKIAHCKOH HMICHTUYHOCTH, KOMMYHHKATHBHBIX KaueCTB
JMYHOCTH M CIIOCOOCTBYIOT (POPMHUPOBAHUIO KITFOUEBOH KOMIICTCHIIUH — YMEHUS YIUTHCS.

[IporpaMMa mo mareMaTuke HampapjeHa Ha peajii3allii0 CUCTEMHO - AESTEIbHOCTHOIO MOAXO0/a K

nporeccy o0y4eHus, KOTOPbId 00ecreynBaeT:

— TIIOCTpoeHHuEe  00pa3oBaTeNbHOrO  mpouecca ¢ y4€TOM  HMHIUMBUAYAlIbHBIX  BO3PACTHBIX,
TICUXOJIOTUIECKUX, (PU3NOJIOTHUECKUX OCOOCHHOCTEH 1 30POBbs 00yUarOIINXCS;

— ¢dopMupOBaHHE TOTOBHOCTH O0YYAIOIINXCS K CAaMOPa3BUTHIO M HETIPEPHIBHOMY 00pa30BaHUIO;

— ¢opMupoBaHUE aKTUBHOI y4eOHO-TI03HABATEIHHON JEATEIbHOCTH 00Y4arOIIUXCS;

— ¢opMupoBaHUE TO3UTHBHOTO OTHOLICHHSI K IIO3HAHUIO HAYYHOU KapTUHBI MUDA,

— OCO3HaHHYI OpraHu3alui0 OOy4alOUIMMHCS CBOEH JEATENbHOCTH, a TakKe aJeKBaTHoe e&
OLICHUBAHUE;

— TIOCTpPOEHHWE pa3BUBAIOIICH 00pa30BaTEIIBHOMN Cpebl 00YICHUS.

N3ydyeHne MaTeMaTHKHU B CTApIICH IITIKOJIE HAIPaBIIEHO HA JJOCTH)KCHHE CIICTYIOIINX TICIICH:

— CHCTEMHOE M OCO3HAHHOE YCBOGHHE Kypca aiureOpbl M Hayal MaTeMaTHYeCKOTO aHajiu3a |
TeOMETpPUH;

— (1)0pMI/IpOBaHI/I€ MAaTEMAaTHYCCKOT'O CTUJIA MBIINIJICHU S, BKIIFOYAIOIICTO B ce6$[ HHAYKOWIO U ACAYKIUIO,
00001IeHHEe W KOHKPETHU3allMi0, aHaJlM3 U CHUHTE3, KIacCH(UKAIMI0O W CHUCTEMaTH3aIHIo,
abcTparupoBaHue U aHAJIOTHUIO;

— pa3BUTHE MHTEpeca OOYJAOIINXCS K U3YUSHUIO TIPEIMETa;

— HCIIOJIB30BAHHUEC MATECMATHUYCCKUX MOI[CJ'IGﬁ AJid pCIICHHA IMPUKIAAHBIX 3aaad, 3aaad U3 CMCEKHBIX
JUCLIUIIINH;

— TpuUOOpeTeHHEe OMbITa OCYIIECTBIECHUS y4eOHO-UCCIIEI0BATEIbCKOM, MPOSKTHOW U MH(POPMAIMOHHO-
MMO3HABATEIPHOU JIEATEIbHOCTH;

— Ppa3BUTHEC WHIUBUAYATHPHOCTH ¥ TBOPYECKHX CIIOCOOHOCTEW, HAMpaBICHHOE Ha IOATOTOBKY
BBIITYCKHUKOB K OCO3HAHHOMY BBIOOPY MPOQECCHH.

VY4eOHnbiii mnpeamer «MaremaTuka: anredpa U Hadajga aHalu3a, T€OMETPHs» BXOJIUT B NEPEYCHb
y4eOHBIX MPEIMETOB, 00s3aTEIbHBIX Ul U3yUeHUs B CpefHel (MonHoi) o01ieo0pa3oBaTeabHON IIKOJIE.

JlanHas mporpaMmMa mpeaycMaTpuBaeT H3yuyeHue MpeaMeTa Ha yrITyOJIEHHOM YpOBHE.

OBLIASA XAPAKTEPUCTUKA KYPCA



CornacHo yueOHOMY IUIaHy Ha u3ydyeHue marematuku B 10-11 kmaccax Ha mpoUILHOM YpOBHE
OTBOJUTCS II0 6 U B HENEIO.

M3 HUX Ha T€OMETPHUIO OTBOAUTCS O 2 4 B HeAeto win 68 4 3a roa B 10 xiacce u 66 4 3a ron B
11 kmacce; 134 4 3a gBa 012 OOYYCHHS.

[Iporpamma o anredpe paccuntana Ha 268 4., u3 HUX — 136 4 B 10 kiacce u 132 u B 11 kiacce,
no 4 u B Hememo. g oOyuenuss marematuku B 10 — 11 kyaccax BbIOpaHa copeprkaTelibHasi JIMHUS
A.T. Mep3nsxk, [I.A. Homuposckuii, B. b. ITononckuii, M. C. Skup.

Conep:xxkanue Kypca ajare0Opsl M HayajJl MareMaTuyeckoro anaamsa B 10—I11 kiaccax
MPEACTABICHO B BUJE CIEAYIOUIMX COJEPKaTeNIbHBIX pa3zienoB: «Hucna u BenuuuHb», «BeipaxeHus»,
«YpaBHEeHHUsT U HepaBeHCTBa», «DyHKIUU», «IJIEMEHTHl MAaTEMAaTUYECKOr0 aHalin3a», «IJIEMEHTHI
KOMOMHATOPUKHU, BEPOSATHOCTU M CTAaTUCTUKWY», «Anredpa M Hauyajsa MaTEeMaTHYECKOro aHajiu3a B
UCTOPUYECKOM pa3BUTUM». B paznene «Uuciaa u BEIUMYMHBD) PACIIMPSAETCS IMOHSATHE YMCIa, KOTOPOE
CIIY>)KUT (yHIAMEHTOM THOKOTO M MOIIHOIO ammapara, UCIOJIb3yeMOro B PEIICHUH MaTeMaTHYeCKUX
3aJad M B PELIEHUMM 3aJa4 CMEXKHBIX JUCHMIUIMH. Martepuan JaHHOTO paszeiia 3aBepliacT
COJIEPKATENIbHYIO0 JIMHUIO IIKOJIBHOIO Kypca MareMaTHku «Uucna U BenuyuHbD». OCOOEHHOCTHIO
paznena  «BblpaxkeHus»  ABISETCS  TO, YTO MaTepual HU3ydaeTcs B pa3HbIX TeMax Kypca:
«[lokazarenpHass u jorapudmuueckas ¢GyHKuun», «TpuroHomerpuueckue QpyHkuum», «CTeneHHas
byHKIHSD.

[Ipu wu3yueHuum HSTOro pasnena GopMHUpPYETCs NPEACTaBICHHE O MPHUKIATHOM 3HAYCHHUU
MaTeMaTUK{, O IEePBOHAYAIBHBIX MPUHIUIIAX BBIUUCIUTEILHON MaTeMaTUKU. B 3amaum u3ydeHus
pazznena BXOOUT pa3BUTUE YMEHHMS pelaTh 3aJadyd  palUOHAIbHBIMM  METOJAaMH, BHOCHUTH
HEOOXOIMMBIC KOPPEKTHBBI B XOoja€ pemieHus 3amaadud. OcCOOSHHOCThIO pasfena «YpaBHCHHS H
HEpPaBEHCTBa» SBIIIETCA TO, YTO MaTepuall HU3ydaercs B pa3HbIX Temax Kypca: «llokazarenbHas u
norapudmudeckas  QyHKIUN», «TpuroHomerpuueckue  GyHKIUN», «CTemeHHAs  QYHKIUSD».
Marepuan 1aHHOro pasjena HOCUT MPUKIAJHOM XapakTep M YYUTHIBAET B3aUMOCBSI3b CHCTEMBbI
Hay4YHBIX 3HAHUN U METOJa MO3HAHHSA — MATEeMaTUYeCKOr0 MOJEIUpPOBaHUs, 00JaJaeT IUPOKUMHU
BO3MOXXHOCTSIMU /I Pa3BUTHUSL aJITOPUTMUYECKOTO MBIIUICHUS, 00€CIIEYMBACT OMBIT MPOTYKTUBHOM
JeSITEIbHOCTH, OOECHeUrBaOIIMNA pa3BUTHE MOTHUBALUU OOydeHUs W MHTeJulekTa. Paznen «@yHKIun»
paciupsieT Kpyr 31eMEeHTapHbIX (QYHKIUH, U3YYEHHBIX B Kypce alreOpsl 7—9 KIIaccoB, a TaKkKe METOJIOB
UX UCCIIEI0BAHUS.

[lenpto M3ydeHUs TAHHOTO pas3fena sBIseTcs (HOPMHUPOBAHHE YMEHHUS COOTHOCUTH pealibHbIE
3aBUCUMOCTH W3 OKPYXKAIOIIEW >KU3HU M U3 CMEXKHBIX TUCHUIIIMH C 3JEMEHTapHBIMH (QYHKIIHSIMHU,
UCIONIb30BaTh (PYHKIIMOHANBHBIE TpEICTaBiIeHUs i petieHus: 3agad. COOTBETCTBYIOIIMI MaTepuat
CHOCOOCTBYET pPAa3BUTUIO CAMOCTOATEIBHOCTM B OpraHM3allMd M TPOBEIACHUM HCCIEIOBAHUM,
BOOOpaK€HUST M TBOPYECKHX CIOCOOHOCTEH yuammxca. Marepuan paznena «DIIeMEHTBI
MaTeMaTHUYeCKOro  aHaju3a», BKIouarolmuil B ceds Tembl «lIpousBonHas M €€ NpUMEHEHHE» U
«UHTerpan w ero mpuMeHeHue», (GopMHpyeT TpeacTaBieHHs 00 OOHmMX HAEsIX U METoAax
MaTeMaTHYeCKOro aHaJln3a.

lenp m3yueHus pasznena — OPUMEHEHHUE alllapaTa MaTeMaTHUYeCKOro aHaluu3a Uil PEIICHHS
MaTeMaTUYeCKUX U MpaKTUYeCKUX 3a7ad, a TakkKe s  JI0Ka3aTelabCTBa psiia  TEOpeM
MaTeMaTHYecKoro aHanm3a u reomerpuu. Conepkanue pasgena «OIEeMEHThl  KOMOMHATOPUKH,
BEPOATHOCTH U CTATUCTUKW» PACKPBIBAET NMPUKIAAHOE M MPAKTUYECKOE 3HAUYEHUE MaTeMaTUKH B
COBPEMEHHOM MHUDE.

Marepuan AaHHOrO  pasjena CcrocoOcTByeT  (OPMHpPOBAHMIO  YMEHHS  BOCHPHUHHUMATh,
MPENCTaBIATh U KPUTHUYECKU aHATM3UPOBATh MHQOPMAIINIO, TPEICTABICHHYIO B Pa3IMYHBIX (hopmax,
MMOHMMAaHHUIO BEPOATHOCTHOIO XapakTepa pealbHbIX 3aBUcMMOCTel. Paszgen «Anrebpa u  Hauana
MaTEMaTHYECKOT0 aHalu3a B HCTOPUYECKOM PA3BUTHUU» TO3BOJSET CHOPMHUPOBATH IMPEACTABICHUE O
KYJIbTYPHBIX W HCTOpUYECKHX (AaKTOpax CTAHOBJICHUS MATEMAaTHKA KaK HAyKH, O IICHHOCTH
MaTeMaTUYeCKUX 3HAHUM M HMX NPUMEHEHUH B COBPEMEHHOM MHpE, O CBSI3M HAY4YHOTO 3HAHHUS U
LIEHHOCTHBIX YCTaHOBOK.

Conep:xxanue kypca reomerpuu B 10—11 knaccax mpeacTaBieHO B BHUAE CIEAYIOIIMX
coliepKaTeNbHbIX pasfenoB: «llapamienbHoCTh B npoctpaHcTBe», «llepneHaukynspHOCTh B
MPOCTPaHCTBE», «MHOrorpaHHUKN», «KOOpIMHATEI U BEKTOPHI B NPOCTpaHCTBE», «Tenma BpaleHus»,
«O06beémbl  Ten. Ilmomans cdeprl», «l'eomeTpus B HUCTOPUYECKOM pa3BUTHH». B pasznene
«[TapannenbHOCT B NOPOCTPAHCTBE» BBOJAUTCS MOHATUE MAPAUIETBHOCTH MPSMON U IIOCKOCTH,



KOTOpOE CIYXHUT (QyHIAMEHTOM THOKOrO ¥ MOIIHOTO anmapara, HCIOJNIb3yeMOTr0 B PEIICHUH
reOMETPUYECKHX 3a/a4.

B 3agaum wusyueHus pasnpena «lleprneHIUKYyIsIpHOCTH B IIPOCTPAHCTBE»  BXOIAUT  pa3BUTHUE
YMEHHUSl pellaTh 3aJavyd pPalHOHAIBHBIMA METOAaMH, BHOCHTh HEOOXOIMMBIC KOPPEKTHBBI B XOJE
peuienus 3agaun. OCOOEHHOCTBIO pasjena « MHOTOrpaHHUKIY SBISICTCS TO, YTO
Marepuai JaHHOTO pasjielia HOCHT INPUKJIAIHOW XapaKTep M YYUTHIBACT  B3aUMOCBS3b  CHCTEMBI
Hay4YHBbIX 3HAHUU H MCTOJAa IIO3HAHUA — MATCMATUUYCCKOIO MOACIIMPOBAHUA, 06HaﬂaeT HUPOKUMHU
BO3MOYKHOCTSIMU JUIsl Pa3BHTHs AITOPHUTMHYECKOTO MBIIUICHUS, O0CCIECYMBACT OINBIT MPOJYKTHBHON
JeSTeIbHOCTH, 00ECTIeUNBAIOIINN Pa3BUTHE MOTUBALIMU 00y4YeHHs U uHTeIiekTa. Pasnen «KoopauHatsl
U BEKTOPbl B IIPOCTPAHCTBE» pACIIUPSCT MOHITHUS, U3yYCHHbIC B Kypce reoMeTpuH 7—9 KiaccoB, a
TaK)Ke METOJIOB MX HCCIICIOBAHUSI.

Llenplo wW3ydeHHWs IAHHOTO pasiena  sBiseTcs  (GopMHpOBaHHE  YMEHHS  [PUMCHSTH
KOOPJAMHATHBIA METOJ [UIsl pELIEHUs pPa3iu4HbIX TI'€OMETpPUYECKUX 3amad. Marepuan pasgena «Tena
BpAIllCHUS»  CIIOCOOCTBYET  PAa3BUTHIO CAMOCTOSITENPHOCTH B  OpPraHM3ald ¥ [POBEICHUH
UCCIICIOBAaHHM, BOOOPa)KEHHsI W TBOPYECKHX CIIOCOOHOCTEW ywammxcs. Matepuan pasgena «OOBbEMBI
ten. [lnomane cheps» QGopMHupyeT MpeAcTaBiIeHHsS 00 O0IMX HUAEAX U METOJaX MaTeMaTHYECKOro
aHAJIN3a U TEOMETPHH.

Llenp w3yueHWs paszena — HOPUMEHEHHE  MaTeMaTH4YecKOro — ammapara JUisl  pelICHHs
MaTeMaTHYeCKUX M IPAKTUYECKHX 3ajad, a TaKkKe I J0Ka3aTeslbCTBA psija TeopeM. Pasmen
«[eoMeTpusi B UCTOPHYECKOM Pa3BUTHH» MO3BOJSIET cHOPMUPOBATH MPEICTABICHUE O KYJIbTYPHBIX H
HCTOPUUCCKHX (1)aKTOan CTAHOBJICHUA MATEMATUKW KaK HAyKH, O LTCHHOCTH MAaTCMAaTHYCCKUX
3HAHMH ¥ WX [OPUMEHEHHH B COBPEMEHHOM MHpPE, O CBSI3M HAYYHOTO 3HAHUS U IEHHOCTHBIX
YCTaHOBOK.

HEJN OCBOEHMUSA ITPEJIMETA

I/I3y‘IeHI/IC MaTEMAaTUKHU IIO0 HaHHOﬁ Imporpamme CHOCO6CTByeT q)OpMI/IpOBaHI/II-O Y ydJamuxcsa
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX PE3YJIbTATOB 06yqu1/1$1, COOTBCTCTBYIOIIHX Tp€6OBaHI/I$IM
CDe,I[epaJ'ILHOFO rocyaapCTBEHHOI'O 06p330BaTeJ'IBHOFO CTaHaapTa Cp€aHero O6H.[€FO O6p8_30BaHI/IH.

Jluunocmuvie pe3ynomamol:

1) BocmuTaHWE POCCHUHCKOW Tpa)KTaHCKOW HICHTHYHOCTH: MAaTPHOTH3Ma, yBakeHuss K OTedecTBy,
OCO3HaHUE BKJIaJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH;

2) dopMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMCHHOMY YPOBHIO DPa3BHTHS HAyKH |
OOIIECTBEHHOH MPAKTUKH;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BHUTHIO M
caMo00pa30BaHUI0 Ha MPOTSIKEHUH BCEH JKU3HU; CO3HATENIHbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIENTHOW MpodhecCuOHaTIbHON M OOIIECTBEHHOM eI TeIbHOCTH;

4) oco3HaHHBIA BHIOOP Oymayiied MpodecCHOHATbHON NeATETBbHOCTH Ha 0a3e OPHEHTHPOBKHA B MHUPE
npodeccuit U MPoPECCUOHAIBHBIX MPEANOYTEHUH; OTHOIIEHNE K TPO(PECCHOHATBHON JeSTEIHFHOCTH
Kak K BO3MOXXHOCTH Y4YacTUs B PEHICHUH JMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX H
oOIeHalMOHATBHBIX TPo0JeM; (GopMUpOBaHUE YBAXKHUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE
OTIBITA YYaCTHs B COIIMATEHO 3HAUMMOM TPY/IE;

5) yMeHHe KOHTpPOJUpPOBaTh, OICHMBATH W AHAJIM3MPOBATH MPOIECC M PE3yJbTaT y4eOHOH W
MaTeMaTHYeCKOH eATeIbHOCTH;

6) ymeHHe ynpaBisSTh CBOCH MMO3HABATEIBHOM IEATEILHOCTHIO;

7) yMeHHEe B3aMMOJICHCTBOBaTh C OJHOKIACCHUKAMH, JETBbMH MIIAJNIETO BO3pacTa M B3POCIBIMH B
oOpa3oBarenbHOM, OOIIECTBEHHO IOJIE3HOM, YYEOHO-HMCCIEAOBATEIbCKON, MPOEKTHOW W JPYTruX
BUJAX JESATENbHOCTH, KPUTHUYHOCTH MBIIIJICHUS, WHUIMATHBA, HAXOIUYHUBOCTh, AKTUBHOCTH MPHU
pelieHur MaTeEMaTHIECKUX 3a]1ad.

8) KPUTHYHOCTH MBIIUICHHS, UHUIIMATHBA, HAXOAYMBOCTh, AKTUBHOCTh TIPU PEIICHUU MAaTeMaTHUECKHUX
3a/1ad.

Memanpeomemuule pe3yibmamol:



1)

2)

3)

4)
5)

6)
7)
8)

9)

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh LETH CBOCH AEATENIbHOCTH, CTaBUTh U (OPMYIHPOBATH IS
ce0s1 HOBBIC 3a/1a4u B yu€Oe;

YMEHHE COOTHOCUTH CBOU JAECUCTBHUSI C IIIAHUPYEMBIMH PE3YyNIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH
NESTeIbHOCTH B IIPOLECCE JOCTHKEHHS Ppe3yJbTaTa, ONPEAeNsATh CHOCOObl AEHCTBUI B pamKax
MPEUIOKEHHBIX YCIOBU W TpeOOBaHMIA, KOPPEKTUPOBAaTh CBOM JIEHCTBHS B COOTBETCTBUHU C
WU3MEHSIOIICHCS CUTYallUEeH;

YMEHHUE CAMOCTOSATEIbHO IPUHUMATD PELICHHUs], IIPOBOJUTE aHAIM3 CBOCU ACATEIBHOCTH, IIPUMEHATD
pa3IMYHbIE METOMBI [IO3HAHHUS,

BJIaJICHHE HAaBBIKAMU TI03HABATENILHOW, Y4€OHO-UCCIIEI0BATEIbCKON U MPOCKTHOM JeSITEIbHOCTH;
(dbopMHpoBaHKE MOHATUHHOIO ammapara, yMEHHs co3JlaBaTb 00OOIIEHUs, YCTaHABIMBATh aHAJIOIHH,
KJ1accu(UIIUPOBATh, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KilacCu(UKaLuy;
YMEHHME YCTAaHABIUBaThb IPUYMHHO-CICACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE pPaCCYXICHHE,
YMO3aKJIIOU€HUE (MHIYKTUBHOE, JE€IYKTUBHOE U 110 aHAJIOTUH) U JEJIaTh BbIBOJBL;

(dopMHpOBaHHE KOMIIETEHTHOCTH B 00JIACTH UCHOJIb30BAHUS MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA;

YMEHHE BHJIETbh MaTEeMaTHYECKyI0 3aJady B KOHTEKCTE€ MpoOJIEMHONW CHUTyallun B JpPYyrux
JUCLUILIMHAX, B OKPYXKaIOIIEeH KU3HU;

YMEHHE CaMOCTOATENBbHO OCYILECTBIATh IOMCK B PAa3JIMYHbIX MCTOYHMKAX, OTOOp, aHajus3,
CHCTEMAaTH3alni0 U Kiaccuukanuio uHOOpMAIMK, HEOOXOAUMOMN ISl pelIeHUs] MaTeMaTHYECKUX
npobieM, MpeacTaBiIATh €€ B MOHATHON (opme; NpUHUMATh PELIeHHE B YCIOBHUSIX HEMOJIHON WM
M30BITOYHOM, TOYHOW WIM  BEPOSATHOCTHOH  WH(POpMAIMK; KPUTUYECKH  OLEHHUBATH H
UHTEPIPETUPOBATh HHPOPMALIUIO, MTOTYYaEMYIO U3 PA3JIIMYHBIX HICTOYHUKOB,;

10) ymMeHHe UCMOIB30BaTh MATEMAaTHUYECKUE CPEACTBA HAMISIIHOCTH (TpaduKu, TaOIUIBI, CXEMbI U Jp.)

I UTTFOCTpalu, UHTCPHIPCTALIUU, API'YMEHTAIIUH

11) yMeHuUE BBIIBUTATH THIIOTE3bI [IPU PEIICHUH 33144, IOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;
12) noHUMaHKe CYIIHOCTH aJTOPUTMUYECKHX MPEANHCAHUN U yMEHHE ICHCTBOBAaTh B COOTBETCTBHHU C

MNpCAJIOKCHHBIM AJITOPUTMOM.

IIpeomemnvie pezynomamui:

1)
2)

3)

4)
5)

6)

7)

OCO3HAHME 3HAUYEHUS MaTEMAaTUKU B TOBCEHEBHOM KU3HU UEJIOBEKA;

IPEeACTaBICHNE O MAaTEMAaTHYECKON HayKe Kak cdepe MaTeMaTH4eCcKOH AEATeNbHOCTH, 00 JTamax eé

pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIIM3ALIUY;

YMEHHE ONMCHIBATh SBJICHHS pPEAJbHOIO MHpa Ha MaTEeMaTHYeCKOM SI3bIKE; IpEACTaBIECHUE O

MaTEMaTUYECKUX IOHATHUAX M MAaTEMaTHYECKUX MOJENAX Kak O BaKHEHWIIEM HHCTPYMEHTapHH,

MTO3BOJISIIOIIEM OMMCHIBATh M U3y4YaTh pPa3HbIE MPOIIECCHI U SBIICHUS;

IpeJCTaBIeHNE 00 OCHOBHBIX MOHATHSX, UIESIX U METOAax anre0pbl U MaTeMaTHUYECKOro aHAIN3a;

MIPE/ICTAaBICHUE O MPOIEcCax U SIBICHUAX, UMEIOIIMX BEPOSITHOCTHBIA XapakTep, O CTaTUCTHUYECKUX

3aKOHOMEPHOCTSX B PEaTbHOM MHUpPE, 00 OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHOW TEOPUHU BEPOATHOCTEH;

YMEHHE HaXOJAWUTh U OLEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITHM B MPOCTEHIINX MPAKTHUYECKUX

CUTyalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4alHbIX BEJIUYHH;

BJIa/ICHUE METOJAaMM J0Ka3aTeJIbCTB M alrOpUTMaMU PEIICHUS; YMEHUE UX MPUMEHSATh, IPOBOJUTH

JIOKa3aTENbHBIE PACCYKICHUS B XO/I€ PELLICHUS 3a1ay4;

MPaKTUYECKH 3HAUMMbIE MaTeMaTUYeCKHUE YMEHHS M HaBBIKHM, CIHOCOOHOCTh HMX MPUMEHEHHS K

PELICHNI0 MaTEMaTHYECKNX U HEMATEMaTUYECKUX 3314, IIPEAIOJIaratoIie yMEeHHE:

—  BBINOJHATH BBIYUCIEHUS C IEHCTBUTENILHBIMU M KOMIUJIEKCHBIMU YHCIIAMU;

— peuaTth panuoOHANbHBIE, WPpPALMOHANIbHBIE, MOKA3aTeIbHbIE, CTEIIEHHbIE U TPUTOHOMETPHUECKHE
YpaBHEHHUSI, HEPABEHCTBA, CUCTEMbl YPaBHEHUI 1 HEPABEHCTB;

— pemaTh TEKCTOBBIE 33JaYl apU(PMETHYECKHM CHOCOOOM, C TOMOIIBIO COCTaBJIEHUS M pEIIECHUS
YPaBHEHUI, CUCTEM YpPaBHEHUI U HEPABEHCTB;

— HCHOJb30BaTh aqreOpanyeckuil S3bIK IS OMHCAHMS MPEIMETOB OKPYKAIOIIEro MUpPA U CO3/IaHuUs
COOTBETCTBYIOIIMX MaTEMaTUYECKUX MOJIETIEN;

—  BBIIOJHATH TOXXJIECTBEHHBIE MPEOOPA30BaHUS PALIIOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHbIX,
CTETIeHHbIX, TPUTOHOMETPUYECKUX BBIPAXKEHU;

—  BBINOJIHATH ONEPALNUN HaJl MHOKECTBAMU;

— HcCNeoBaTh GYHKUIUHU C TOMOILBIO TPOM3BOIHON U CTPOUTH UX IPaUKH;

—  BBIYMCIATH IUIOIAAHN GUTYp U 0OOBEMBI TEJl C MOMOLIBIO ONPEAeNEHHOI0 MHTETpaa;



— TPOBOAWUTH BBIYUCICHHUS CTATUCTHYECKUX  XapPAaKTEPHUCTUK, BBITIONHATH  MPUOIMKEHHBIC
BBIYHCIICHUS;
— pemaTtb KOMOWHATOPHBIE 33/1a4H;
8) BnaseHWEe HaBBIKAMH HCIOJIb30BAHUS KOMITBIOTEPHBIX MPOrpaMM IPH PEHICHHH MaTeMaTHYCCKUX
3ajad.

IlnanupyemMblie pe3y/ibTaTbl 00y4eHUs ajiredpe M HA4YaJIaM MATEMATH4YECKOI0 aHAJIN3a
B 10-11 knaccax

Yucyia 1 BeJTHYHHBI
Buinycknux nayuumces:
— ONEpPUPOBATH MOHATHEM «pajuaHHas Mepa YIJia», BBIMOJIHATH IPeoOpa3oBaHus paJHaHHON MEphI B
rpalyCHYIO U TPayCHOU MEPHI B paIUaHHYIO;
— ONEepUpOBaTh TOHATHEM «KOMIUJIEKCHOE 4YHCJIO», BBINIOJHATh apU(METUUECKHE ONEpaluh C
KOMIIJIEKCHBIMHU YHCJIaMU;
— wu300pakaTb KOMIUICKCHBIC YHCIIa Ha KOMIUIEKCHOM TUIOCKOCTH, HAXOIUTh KOMILIEKCHYIO
KOOpPJIMHATY YHCIIA.
Buinyckuux nonyuum 603modHcHocms.
— HCIOJb30BaTh Pa3IMYHBIC MEPHI U3MEPEHHUSI YIJIOB MPU PEHICHUH T€OMETPUUYECKUX 3aJ]1ad, a TaKKe
3a1a4 U3 CMEKHBIX JTUCLMILINH;
—  TPUMEHATH KOMIUIEKCHBIE YMCIa [Tl PEIICHUS anreOpanyecKux ypaBHEHHIH.

BripakeHus
Buinyckuux nayuumes:
— ONEpUpOBATh MOHATHAMU KOpPHA N-U CTENEHW, CTEIEHW C PALMOHAIBHBIM II0KA3aTeleM,
CTENEHHU C JIEHCTBUTENBHBIM IOKa3aTelleM, JIorapudpma;
— NPUMEHATH IOHATHS KOPHS N-M CTENEHH, CTENEHU C PAllMOHAIbHBIM II0Ka3aTelleM, CTEIEHU C
JEHCTBUTENBHBIM [OKa3aTeleM, JlorapudmMa U UX CBOMCTBA B BBIYMCIECHUAX U IIPU PEIICHUN 3a/1ay;
— BBIIOJHATH TOXKJECTBEHHbIE NPeoOpa3oBaHUS BBIPAXKEHUI, COAEpKALIMX KOPEHb N- CTEMeHH,
CTETEHU C palMOHAIBHBIM II0Ka3aTelieM, CTENEHb C JACUCTBUTEIBHBIM IOKa3aTeleM, Jorapudm;
— OIEpUpPOBATH NOHATHUSAMU KOCHUHYC, CUHYC, TAHT'€HC, KOTAHI'€HC YyIJIa IIOBOPOTa, apKKOCHUHYC,
ApPKCHUHYC, apKTAHTE€HC W apKKOTAaHTEHC;
—  BBINOJHATH TOXJECTBEHHbIE MPe0oOpPa30BaHUs TPUTOHOMETPUUYECKHX BBIPAKEHHM.

Buinycknux nonyuum 603mMoxcHOCMb.!
— BBIIOJHATh MHOIOLIATOBBIE MPeoOpa3oBaHUsl BBIPAKEHUN, MPUMEHSS LIMPOKHIA Habop croco0oB U
IPUEMOB;
— TNPUMEHATHh TOXIECTBEHHbIE IPEoOpa30BaHMs BBIPAKEHUHN IS peUIeHMs 3a7ad U3 Pa3IUYHBIX
paszenoB Kypcea.

YpaBHeHUs] M HEPaBEHCTBA
Buinycknux nayuumcsa:
— pewaTrb HppalUOHAJIbHbIE, TPUTOHOMETPUYECKUE, IOKa3zaTelbHbIE U  JIOrapupMUUYEcKue
YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI;
— pemaTth anredpanyuecKue ypaBHEHHMsS Ha MHOXECTBE KOMIUJIEKCHBIX YHCE;
— TIIOHMMAaTh YPaBHEHHE KaK BAXKHEWIIYI0 MAaTeMaTHYECKYHO MOJEIb JUIsI ONHMCAHUA M H3YyYECHHS
pa3HOOOpPa3HBIX pealibHbIX CUTYAIlUuH, pelaTh TEKCTOBBIE 33/1a4M aIredpanyeckKuM METOIOM;
— TPUMEHATh Tpaduyeckre MpeACTaBICHUs Ui UCCIEIOBaHHS YPaBHEHHH.

Bbll’lyCKHuK noiyvyum 603MONCHOCHb.!



OBJIAaACTh NpUEMAMU pPELICHUS YPABHEHUM, HEPAaBEHCTB U CUCTEM YpPaBHEHMM; NPUMEHSIThb
amnmapar ypaBHEHHUH JJIsl pelleHHs] pa3HOOOpa3HbIX 33aJad M3 MAaTEMaTUKH, CMEXHBIX IMPEIMETOB,
MIPaKTHUKU;

OPUMEHATh TpadHUuecKue MPEACTABICHUS IS MCCIEIOBAaHUS ypaBHEHMU, HEPABEHCTB, CUCTEM
YPaBHEHHUH, COAEPIKAIINUX ITapaMeETPBI.

DOyHKIUN
Buinycknux nayuumces:

NOHMMAaTh ¥  HCIIOJb30BaTh (YHKIMOHAJIBHBIE IOHATHS, SA3BIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaYCHHUS ),

BBINOJIHATH TOCTPOEHUE TpapuKoB (YHKIHMNA C HOMOIIBIO T€OMETPUUYECKHX MPeoOpa30BaHMiA;
BHIIIOJIHATE TMOCTPOEHHE I'padMKOB BHMAA y=3/X, CTENEHHBIX, TPUIOHOMETPUYECKHX, OOPATHBIX
TPUTOHOMETPUYECKUX, MMOKA3aTEIbHBIX M JIOTapUPMHUUIECKUX (QYHKIIHIA;

UCCIIEIOBATh CBOMCTBA (PYHKIINH;

HNOHUMATh (QYHKIMIO KaK BaKHEHUIIYI0 MaTEeMaTHYECKYI0 MOJEINb JJISl ONMUCAHUS MPOIECCOB U
SIBJICHUI OKPYKAIOIEr0 MHpPa, IPUMEHATh (QYHKIIMOHATIBHBIN S3bIK ISl OMIMCAHUS U UCCIIECIOBaHUS
3aBHCUMOCTEN MEXIy (U3NUYECKUMHU BEITHMUMHAMU.

Bbll’lyCKHuK noyvyum 603MOANCHOCNb.!

IPOBOJIUTH MCCIIEOBAaHUS, CBSI3aHHbIE C M3YyYEHHEM CBOWCTB (YHKIMHA, B TOM 4YHCIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA,;

UCTIONIB30BaTh (YHKIMOHAJIbHBIE TPEACTABICHUS M CBOMCTBAa (DYHKIMIA Ui pEIICHHS 3a/1a4 U3
Pa3JIMYHBIX pa3/IelIoB Kypca MaTEMATHKHU.

9J1eMeHThbl MATEMATHUYECKOI'0 aHAJIN3a
Bbll’lyCKHMK Haydumcs.:

MNPUMCHATH TCPMHUHOJIOTUIO M CHMBOJIMKY, CBSA3AHHYIO C IIOHATHUAMU mnpeacii, IIpOn3BOJHA,
nepBooOpa3Hasi U MHTETPa;

HaXOJUTh nepeae GyHKINY;

pelaTh HEPaBEHCTBA METOI0M UHTEPBAJIOB;

BBIYHUCIIATH IPOU3BOAHYIO U IIEPBOOOPA3HYIO (PYHKLUY;

MCIIOJIb30BaTh IPOU3BOHYIO Il UCCIIEIOBAHUS U MIOCTPOCHUS IpapuKOB (PYHKIIMIA;

IIOHUMATh F€OMETPUYECKHUM CMBICI IIPOU3BOJIHOM U ONPEAEIEHHOIO UHTETpaa;

HaXOJUTh BTOPYIO IPOU3BOIHYIO, TOHUMATh €€ TEOMETPUUYECKUN U PU3NIECKUI CMBICIT;

BBIYUCIATH OHpG}IeHéHHHﬁ HHTCrpa;

BBIYUCIATH HGOHpC)leHéHHI)II\/’I HUHTCErpall.

BblnyCKHMK noxyvyum 603MOAHNCHOCMb.!

chopMUpOBaTh MpPEJICTaBICHUE O MPUMEHEHMH T'€OMETPUYECKOrO CMBbICIa IPOU3BOJHOM U
MHTETpajla B Kypc€ MAaTE€MaTHKH, B CMEXKHBIX JUCIUIUINHAX;
chopMUpOBaTh U YIIIYOUTH 3HAHUS 00 UHTErpase.

DJ1eMeHTBI KOMﬁl/IHaTOpI/IKH, BEPOATHOCTH U CTATUCTUKHA

BblnyCKHLlK HAYYUmMsbCA.

omnepupoBaTh Ha 0a30BOM YpOBHE OCHOBHBIMH ONHUCATEIHHBIMH XapaKTEPUCTHKAMHU YHCIOBOTO
Habopa: cpenHee apudmeTrnueckoe, Mearuana, HauboJIbIlee U HANMEHbIIIee 3HAYCHHUS,

OTIEpUPOBATH HAa 0A30BOM YPOBHE MOHSATHUSMH: YaCTOTA U BEPOSATHOCTH COOBITHS, CITyJailHBIN BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMHU;

BBIYHCIIATh BEPOATHOCTH COOBITHI HAa OCHOBE MOJICYETA YHCIIa UCXOIOB.

B noBceHEBHOM KWU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

OICHUBATH U CPABHUBATH B IPOCTLIX CIIy4asaX BCPOATHOCTH COOBITHII B peaﬂBHOﬁ KHU3HU,



YUTaTh, CONOCTABIATh, CPAaBHUBATh, MHTEPIPETHPOBATH B IMPOCTHIX CIy4yasX pealbHbIe TaHHBIC,
NIPEJCTaBICHHbIEC B BUIE TAOIUII, MarpaMm, rpauKoB.

BblnyCKHLlK ROJIYUUM BO3MOHCHOCHb HAYHYUMBC L.

HMMETh MPEACTABICHUE O IUCKPETHBIX U HENPEPBIBHBIX CIyYalHbIX BEJIMYMHAX U PACHpPENEICHUsX, O
HE3aBHCUMOCTH CITy4ailHbIX BEJINYUH;

HMMETH NPEJCTABICHUE O MATEMATUYECKOM OXKUIAHUU U JUCIIEPCUU CIyYalHBIX BEINYHH;

MMETh IPEACTABICHUE O HOPMAJIbHOM paCHpENeICHUH W MPUMEpPax HOPMAIbHO pacHpeleleHHBIX
CIIy4alHbIX BEJINYMH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJ1a H3MEPEHHSI BEPOSTHOCTEHH;

UMETh TpeACTaBIeHUE 00 YCIOBHOH BEPOSTHOCTH M O TOJHOM BEPOSTHOCTH, NMPHUMEHATh UX B
peluIeHnu 3a1ay;

HMETh IPEJCTABIEHNE O BaKHBIX YaCTHBIX BUJAX PaCIpeleIeHU U IPUMEHTh UX B PEIICHUH 33/]a4;
HMMETh NPEJCTABICHUE O KOPPEISILIUY CIIyYalHBIX BEJIUYHH, O JUHEHHOU PErpecCru.

B noBceiHEeBHOM XKM3HU U MIPU U3YYEHHUH IPYTHX IPEIMETOB:

BBIYUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B peaibHOM KU3HU;

BBEIOMPATH MOIXOSIINE METOIBI IPEICTABICHHS 1 00paObOTKN JaHHBIX;

yMEThb pellaTh HECIOXHbIE 3aJaud Ha NPUMEHEHHWE 3aKOoHAa OOJbIIMX YHCENT B COIMOJIOTHH,
CTPaxOBaHHWM, 3JIPAaBOOXpPAHEHHH, oOOecIeueHnd OCE30IaCHOCTH HACEJICHHS B YpE3BbIYAHHBIX
CUTYyalHsIX

IInanupyemMble pe3yJbTaThl 00yUeHHs FeOMeTPUH
B 10-11 kiaccax

Bbll’lyCKHl/lK Haywumcs.

OIEpUPOBATh MOHATUSAMHU: TOYKa, MpAMas, IUIOCKOCTb B IPOCTPAHCTBE, MNApaJUIEIbHOCTb U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

pacrmo3HaBaTh  OCHOBHBIE BHJbl ~ MHOTOTPAHHUKOB  (MIpH3Ma, MUPaMHA, MPSIMOYTOJIbHBIN
napajuienenunesa, kyo);

n300pakaTh reoMeTpuieckre (GUrypsl ¢ MOMOLIbIO YePTEKHBIX HHCTPYMEHTOB,;

U3BJIEKaTh WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUTypax, MPEICTaBICHHYIO Ha
YepTexax;

npuMeHsaTh Teopemy Iludaropa mpu BBIUHCICHHM 3JIEMEHTOB CTEPEOMETPHUUECKUX QUTYD;
HaXOJUTh OOBEMBI M IUIOMIAAM TMOBEPXHOCTEM MNPOCTEUIINX MHOTOIPAHHUKOB C IMPUMEHEHUEM
dopmyu;

pacrio3HaBaTh Tella BpallleHUs: KOHYC, WIUHAP, chepy U map;

BBIYUCIIATh O0BEMBI M IUIOLIAAN MMOBEPXHOCTEH MPOCTEHUIIMX MHOIOIPAaHHMKOB M TEJ BPAIEHUS C
MOMOIIBIO (OPMYIT.

OIEpUPOBATh IOHATUEM J[IE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;

HAXOJUTh KOOPJIUHATHI BEPIIMH Ky0a W MPSIMOYTOJIBHOTO Mapajieienurnena

3HaTh PUMEPBl MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMHUPHOU
UCTOPHUEH;

MOHMMATh POJIb MaTeMaTUKU B pa3BuTuu Poccun.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COOTHOCHUTD a6CTpaKTHI)Ie TCOMETPUYCCKUE TIOHATHA U q)aKTI)I C PpCalIbHBIMHU KXHW3HCHHBIMU
00BEKTaMU U CUTyalluAIMU,

HCIIOJIB30BaTh CBOMCTBa NPOCTPAHCTBCHHLIX T'€COMCTPHUYCCKUX (1)I/II‘yp IJIL pCHICHUA 3alad
MPAKTUYCCKOI'0 COACPIKAHUSA,

COOTHOCHUTH IIJIOIIagu HOBCpXHOCTCfI TCII O,Z[I/IHaKOBOI>'I (I)OpMBI pa3In4dHoOro pasmepa,



— oueHuBath (OpMy NPABWIBHOTO MHOTOTPAHHUKA IIOCIE CIIWJIOB, CPE30B M T. M. (ONpenensiTh
KOJINYECTBO BEPIINH, peOep U rpaHeil MoiydeHHBIX MHOTOTPAHHUKOB).

BoinyckHuk noayuum 603MOMCHOCIb HAYYUMCA.

— TMPUMEHATH JUIS PEUICHUS 3a/1ad TeOMEeTpHUYecKHe (DaKThl, €CIIU yCIOBUS NPUMEHEHHS 3a/1aHbI B
SBHOM (hopme;

— pemiate 3aJaddl Ha HAXOXJCHHWE I'€OMETPUYECKHX BEIMYHMH IO 00pa3aM MM alrOpUTMaM;

— Jenath (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB OOBEMHBIX (HUIYp, B TOM YHCIE PHCOBAaTh
BHJI CBEpPXY, COOKY,

— CTPOUTH CEYCHHUSI MHOTOIPAaHHUKOB;

— W3BJIEKATh, HHTEPIPETHPOBATH U NMPe0oOpa30BbIBaTh HH(POPMALIMIO O TEOMETPHUYECKUX (urypax,
NPEJCTAaBICHHYIO Ha YepTexkax;

— IpPUMEHATh TreoMeTpudeckue (GaKThl Ui peIIeHHs 3a4ad, B TOM YHMCIE, MPEANOoJararolux
HECKOJIBKO II1aroB PEIICHHS;

— ONUCHIBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U MJIOCKOCTEH B IIPOCTPAHCTBE;

— (dopmynupoBath CBOIMCTBA M IPU3HAKH (HUTYP;

— JIOKa3bIBaTh T€OMETPHUYECKHE YTBEPIKICHUS;

— 3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JEKapTOBOW CHUCTEME KOOD/HMHAT;

— BJIaeTh CTaHJAPTHON KiaccuUKalmeld NpPOCTPAHCTBEHHBIX GUryp (MUpaMUAbL, TPHU3MBI,
napasuIeIeHIe bl )

— HCIIOJIb30BaTh CBOMCTBA TEOMETPUUYECKUX (UTYp AJs pEIIeHHUs 3aqad IMPaKTHYECKOTO XapakTepa
W 3a7a4 U3 JAPYrux oOjacTeil 3HaHUMA

— 3aJaBaTh IUIOCKOCTH YpaBHEHHEM B JICKapTOBOW CHUCTEME KOOPIUHAT;

— pemiaTth MpoCTeHIne 3a/1a41 BBEACHUEM BEKTOPHOTO Oa3uca.

COJEPKAHUE KYPCA AJITEBPBI 1 HAYAJI MATEMATHYECKOI'O AHAJIM3A
10-11 KJIACCBI

IloBropenue. PemieHne 3amad ¢ MCHOJB30BAaHUEM CBOMCTB 4YHMCEI M CHCTEM CYHUCIICHMS,
JENUMOCTH, OJIEW M 4acTel, NMPOLEHTOB, MOAYJIEH uncell. Pemenue 3anad ¢ UCIOIb30BAHUEM CBOMCTB
CTeNeHeH W KOPHEH, MHOTO4YICHOB, MpPeoOpa3oBaHUN MHOTOWIEHOB U JAPOOHO-pAllMOHATBHBIX
BBIp@KECHUI. PelleHue 3amad ¢ UCMONB30BaHUEM TIpagyCHOM Mepbl yria. Moayilb 4ucina H - ero
cBoiicTBa. Pemenne 3amau Ha JBWKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIaBbl C IOMOIIbIO
JMHEWHBIX, KBAJPaTHBIX M JPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U UX CUCTEM.

Pemenne 3a1a4 ¢ TOMOIIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW IEPEMEHHOM,
C TPUMEHEHHEM M300paKEHUsI YMCIOBBIX NPOMEXKYTKOB. PelieHwe 3amad ¢ HCHOJIb30BaHUEM
YUCIOBBIX  (QyHKUMH u uX rpapukoB. Vcnonb3oBaHue CBOWCTB M TpapUKOB JMHEMHBIX H
KBaJIPATUYHBIX (PYHKIMI, 0OPaTHOM IPONOPIMOHATBHOCTH W (QyHKIMH y=4/x. ['padudeckoe pemenne
YpaBHEHUH U HepaBeHCTB. Vcrionb30BaHKue onepanuil HaJl MHOKECTBAMH U BBICKa3bIBAHUSMM.

Hcrons30BaHME HEPAaBEHCTB U CHUCTEM HEPABEHCTB C OJHOW IEPEMEHHOHM, YHUCIOBBIX
IIPOMEXYTKOB, HMX O0ObeOUHEHMM U mnepeceueHuil. [IpumeHeHMe mpu pelIeHuH 3aJad CBOMCTB
apu(pMeTHYEeCKOH M TEeOMETPUUYECKOW TPOTPEecCHH, CYMMHpOBAaHUS OECKOHEYHOM cxXojsieics
T€OMETPUYECKON ITPOTPECCUM.

MHoxecTBa (4HMCIOBBIE, TEOMETPUUECKUX (QUryp). XapaKTepUCTHUECKOE CBOWCTBO, 3JIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OeckoHeyHoe MHOXecTBO. CrmocoObl 3alaHUsl  MHOMKECTB
[TogmHOX€ECTBO. OTtHomEeHus MIPUHALJIEKHOCTH, BKJIFOYEHMS, paBeHcTBa. Ornepanuu Haj
MHOxkecTBaMu. Kpyru Ditniepa. Koneunsle 1 6eCKOHEUHBIE, CYETHbBIE U HECUETHbIE MHOYKECTBA.

HctuHHBIE ¥ JIOKHBIE  BBICKa3bIBaHWS, ONEpallMd HaJl BbICKa3bIBaHUSAMH. AJjredpa
BbICKa3biBaHUI. CBfA3b BBICKAa3bIBAaHUI ¢ MHOXecTBaMH. KBaHTOPHI CYIIIECTBOBaHUS U BCEOOIITHOCTH.

3akoHbl Jiorukd. OCHOBHBIE JIOTHYECKHWE TMpaBwia. PelieHne JOTrHYecKux 3a1a4 C
HCIIOJIb30BAaHUEM KPYroB OWJepa, OCHOBHBIX JIOTHYECKUX MPABUIL.

YMmozakmouenusi. OOocHOBaHMSI ¥ JOKa3aTelbCTBO B MareMaTuke. Teopembl. Buubl
MaTeMaTU4YeCKUX YTBEpKIACHUN. Buasl nokasarenscTB. Maremarudeckas HWHAYKIUA. YTBEpKICHHUE,



o0paTHOE IaHHOMY, NPOTHUBOIOJIOXKHOE, OOpaTHOE NPOTHUBOMOIOXKHOMY JaHHOMY. IlpusHak
CBOWCTBO, HEOOXOJUMBIE U JOCTATOUHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. Octatkn u cpaBHeHHMs. Anroput™m Epknmpa. Kuraiickas
Teopema 00 ocrarkax. Manas teopema depma. q-MUHBIE CUCTEMBI cuuciaeHus. OyHKIus Ditsiepa, Yucio u
CyMMa JIeJINTEIEN HaTypaIbHOTO YHCIIA.

Paguannas mepa yria, TpPUTOHOMETpPHUYECKas OKPYKHOCTh. TpUroHoMeTpuueckue (yHKIHUU
yucen u  yriaoB. DopMynbl NpPUBEACHUS, CIOXKEHUS TPUTOHOMETPUYECKUX (QYHKIUH, (HOpMyIIbI
JBOMHOTO M TIOJIOBUHHOTO aprymenrta. IIpeoOpa3oBaHue cymMMmbl, pa3HOCTH B IPOU3BEIEHHE
TPUTOHOMETPHUECKUX (PYHKIHN U HA00OPOT.

Hynu  ¢yHKOouM, nOpoOMeXyTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HaubGomnbiiee u
HanMeHblIee 3HaueHue QyHKuuM. [lepuognueckue (yHKIMM M HauMEHBIIWH nepuon. YETHbIE U
HeuéTHble (YyHKIMU. TpUroHOMeTpuyeckre (pyHKLIUH 4HUCIOBOro aprymentra. CBoiicTBa U rpaduku
Tpuronomerpuueckux (GyHknuii. OOpaTHbIe TPUTOHOMETpHUYECKHE (YHKIHMH, WX TJIaBHbIE 3HAYCHUS,
cBoiictBa M rpapuku. TpuroHomerpuueckue ypaBHeHHs. OIHOPOAHBIE TPUTOHOMETPUUYECKHE
ypaBHeHus. PemenHue  NpocTeMIIMX  TPUTOHOMETPUYECKHX  HEpaBeHCTB. [Ipocreiimme cucTemsl
TPUTOHOMETPUYECKUX YPAaBHEHUIA.

Crenenb ¢ JEHCTBUTENBHBIM IOKa3aTelieM, CBOWCTBa cTeneHW. I[lpocreifiine moka3zareabHbIe
ypaBHeHMs: W HepaBeHCTBa. [lokaszarenbHas QyHKUuMs M ee cBoictBa u rpaguk. Yucino e
u QyHKIUS.

Jlorapudm, cBoiictBa norapudma. [ecsatuunblii W HaTypanbHbIi Jdorapudm. [IpeoOpazoBanue
norapupMUUEcKuX BbIpakeHud. Jlorapupmuueckne ypaBHeHHs W HepaBeHCTBa. Jlorapudmmueckas
GbyHKIHUS U ee CBOicTBa U rpaduk.

Crenennass QyHKIUS U ee CBOMCTBa W rpaduk. VMppanuoHaIbHBIE ypaBHEHUS.

IlepBuuHbBIE NpPEACTABIECHNUS O MHOYKECTBE KOMIUIEKCHBIX YHcel. J[eHCTBUSA € KOMIUIEKCHBIMU
yucaamu. KommiekcHo comnpspkeHHble ynciaa. Moaynb U apryMeHT uucia. TpuronoMmerpuueckas popma
KOMIUIEKCHOTO YHclla. Perenne ypaBHEHUI B KOMIUIEKCHBIX YMCIIaX.

Metox wHTEpBaNOB sl pemieHuss HepaBeHCTB. [IpeoOpasoBanust rpadukoB (yHKIMIA: CHBHT,
YMHOKEHHE Ha 4YHCIO, OTPaXXEHHWE OTHOCUTEIbHO KOOPIMHATHBIX ocei. ['paduyeckue meToab
pelleHusl ypaBHEHUM U HEPABEHCTB. PenieHne ypaBHEHMM M HEPABEHCTB, COACPKALIUMX IEPEMEHHYIO
IO/l 3HAKOM MOJYJIS.

Cucrembl TOKa3aTeIbHBIX, JOTAQPU(YMUUYECKUX U HPPANUOHAIBHBIX ypaBHeHHH. CHCTEMBI
NO0Ka3aTeIbHbIX, JIOrapu(PMUUYECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

B3aumno obpatHbie pyHKIuuU. ['paduku B3auMHO 00paTHBIX (YHKITHMA.

YpaBHeHus, cucteMbl ypaBHeHUN ¢ mnapamerpoM. ®opmyna bunHoma Herorona. Pemenue
yYpaBHEHUI CTEIIEHU BbIlIe 2 cHenuadbHbIX BHJOB. Teopema Buera, teopema besy. [lpuBonumeie u
HEMpUBOAUMBbIE MHOrowileHbl. OcHOBHas Teopema anreOpbl. CHUMMETpHUUYECKHE MHOTOWJICHBI.
[{enouncneHHbIE U [IEI03HAYHBIE MHOTOWICHBI.

OyHKIUYN «IpoOHAast YacTh YHCIIAa» U «1leas 4YacTh YUCIay.

HuodantoBel ypaBHeHus. llenmubie npodu. Teopema depma o cymme KBaJpaToB.

CyMMBI U psfbl, METOABI CYMMHUPOBAHHS W TNPU3HAKH CXOJUMOCTH.

Teopembl 0 TPUONMIKEHUU JEHCTBUTENBHBIX YHMCEN PallMOHAIbHBIMU.

MHokecTBa Ha KOOPAUHATHOM IJIOCKOCTH.

HepasenctBo Ko — ByHSIKOBCKOr0, HEpaBEHCTBO Wencena, HepaBeHCTBa 0 cpennux. [lonstue
npenena (QyHKIUM B TOUKE.

[Tonsitue mpenena GyHKIMH B OECKOHEUYHOCTH. AcUMNOTOTHI rpaduka QyHkiuu. CpaBHEHHE
0eCKOHeUYHO MaylblX M OeckoHeuHO Oonbimux. HempepbiBHOCTH (yHKIMH. CBOHCTBa HENpEphIBHBIX
¢bynkuii. Teopema Beliepmtpacca.

Huddepenuupyemocts ¢ynkuuu. IlpousBognas QyHkium B Touke. KacatenbHas K rpaduky
¢bysakun. 'eomerpuueckuii 1 puznyeckuil cMbIch Mpou3BogHON. [IpumMeHeHre npou3BoAHON B (pU3UKE.
ITpousBonHble 3nemMeHTapHbIX (QyHKImA. [IpaBuna nuddepenunpoBanus.

Bropas npousBojHas, €€ reoMeTpuueckuil U (U3NYECKUN CMBICIH.

Touku skcTpeMyMa (MakcuMyMa M MUHMMYyMa). VccrienoBaHue dieMEHTapHBIX (QYHKIMH Ha
TOYKH DKCTpeMyMa, HauOOJbIllee W HAaWMEHbBIIEEC 3HAYEHUE C TMOMOIIBI0 Tpou3BoaHOM. [locTpoenue
rpa¢pukoB (YHKIMH C TOMOLIbIO MNPOM3BOJIHBIX. [IprMeHeHHe MpOM3BOIHONW NpU pEIICHUH 3ajad.
Haxoxaenue skcTpeMyMoB (YHKIMI HECKOIBKUX MTEPEMEHHBIX.



[TepBooOpaznas. Heompenenéuusiii unTerpan. IlepBooOpasHble 3leMEHTApHBIX  (YHKLIHUH.
[Tnomane xkpuBonmHEiHOW Tpaneruu. @Popmyna Hprorona-JIebnunma. OmnpenenéHHbI  HHTETpA.
Bbruucnenue muomanei miockux (Guryp m oObEMOB Tel BpaIlleHUs C MOMOILBIO HHTErpaa.

Mertonbl pemieHus (YHKIHMOHAJIbHBIX YPaBHEHUIl W HEPABEHCTB

BeposiITHOCTBL M CTATHCTHKA, JIOTUKA, TeoOpHsi rpadoB 1 KOMOMHATOPUKA

[ToBropenue. Mcnonp3oBaHue TaOMUI] M JAuMarpaMM s IpeICTaBlIeHMs JaHHbIX. Perienue
3aJa4 Ha TPUMEHEHHE ONMCATENFHBIX XAPAKTEPUCTHK YHCIOBBIX HA0OPOB: CpPEIHUX, HAWOOJIBIIETO
Y HaMEHBUIETO 3HAYCHMs, pa3Maxa, AUCIIEPCUHN U CTaHAAPTHOIO OTKJIOHEHMs. BpluncieHue 4acTtor u
BEPOSITHOCTEH  COOBITHI. BplumcieHne  BEpOSTHOCTEH B ONBITaX € PaBHOBO3MOKHBIMHU
JIEMEHTApHBIMM ~ HcXogamM.  lcnonb3oBaHue  KOMOMHATOpPUKH. BbluncieHue — BeposTHOCTEH
HE3aBUCHMBIX CcOObITHHA. Mcmonb3oBanue (opMysbl CIOXKEHHS BEpPOATHOCTEH, nuarpamm Oiinepa,
nepeBa BeposaTHocTel, hopmyisl bepHyiu.

BepositHocTHOE  TIPOCTPaHCTBO. AKCHOMBI TEOPUM BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD.
[IpaBuio yMHOKeHUs BeposTHOCTE. Dopmyra moinHoi BepositHoctu. Dopmyiia baiieca.

JuckperHble ciydaiiHble BeJWYMHBI M pacnpezneneHus. COBMECTHBIE —pacIlpeaeieHusl.
Pacnipenennenne cymMmMbl W IIPOU3BENCHUS HE3aBUCUMBIX CIy4allHBIX BEIWYMH. Maremarudeckoe
OKMJIAHHE W AUCIEPCHs CIy4alHOM BEIWYMHBL. MaTeMaTHdecKoe OKHMIAHUE U JHUCIEPCUS CYMMBI
Clly4allHbIX BeJWuYuH. buHapHas cioydyaiiHas Benu4MHA, pacnpeneneHue beprymnu. ['eomerpuueckoe
pacupeneneHre. bUHOMHANBHOE pacHpeesIeHUe U €ro CBOMCTBA.

['unepreomeTpruyeckoe pacnpeesieHue U ero cBoicrsa. HenpepplBHbIE CilydaliHble BEIUYMHBI.
[InotHocTh BeposTHOCTH. PyHKIHMS pacupeneneHus. PaBHoMepHoe pacnpenenenue. llokaszarenbHoe
pacnpezesieHue, ero napamMmeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopMmanibHOE pacnpenesieHue.

®ynkuus Jlamnaca. Ilapamerpsl HopManeHOro pactpeneneHus. IIpuMepsl cilydaliHbIX BEJINYMH,
[IOJIYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh H3MEpPEHui, pocT uenoBeka). LleHTpasbHas
npenensHas Teopema. HepaBenctBo UeObimeBa. Teopema YeObimeBa u Teopema bepHymnu. 3akoH
Oonpmmx yncen. BpIOOpOUHBI MeETON HM3MEpeHHs BepoATHOcTeH. Poib 3akoHa OONBIIMX dYHCEN B
Hayke, npupoie u oOmectBe. KoBapuauus nByx ciy4aiiHbix BenuuuH. [loHatue o koadduuuente
koppensiui. CoBMECTHBIE HAONMIOACHUS ABYX CIyYalHBIX BeIHYMH. BBIOOpOYHBIH KO3 UIHEHT
Koppemsiuuu. JIuneitHas perpeccus. Cratuctudeckass rumnore3a. CTaTUCTHKA KPUTEPUS U €€ YPOBEHb
3HauyuMocTu. [IpoBepka mpocTeMmIMX  THUNOTE3. ODMIHUPUYECKHE paCIpeleleHus] U UX CBS3b C
TEOPETUYECKUMU pacpeneneHusamu. Panrosas koppensauus. Iloctpoenue coorBercTBuid. IHBEKTUBHBIE
U CIOPBEKTUBHBIE COOTBETCTBHS. buekuuu. [luckpetHas HenpepblBHOCTb. [IpuHuun dupuxie.
KonupoBanue. [IBonunas 3anuck. OCHOBHBIE MOHATHS Teopuu rpados. JlepeBbs. /[BouuHoe nepeBo.
CaszHoctb. KomnonenTsl cBsa3HocTu. Iyt Ha rpade. DitnepoBsl 1 ['aMUIBTOHOBBI TTYTH.

COJAEP)KAHUE KYPCA I'EOMETPHH 10-11 KJIACCOB

[ToBTOpenue. Pemienue 3amad ¢ mpuMEHEHHEM CBOWCTB (PUTyp Ha MJIOCKOCTH. 3agadyd  Ha
JIOKA3aTeIbCTBO W TOCTPOCHUE KOHTPIpPUMEPOB. Mcrnob30BaHUE B 3a/layax MPOCTEHIINX JIOTUYECKUX
npaBui. Pelnienue 3a1a4 ¢ HCHOJIB30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHUN B MPSMOYTOJIbHBIX
TPEYroJIbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXYroJbHUKAaMU. PemieHne 3amad ¢ HMCHOJIb30BAaHUEM
(hakTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienne 3aa4 Ha u3MepeHus Ha MIIOCKOCTH, BEIUMCIEHUE IJTUH U
ronazen. Pemenne 3a1a4d ¢ mOMOIIBIO BEKTOPOB M KOOPIMHAT.

Harnsagnass crepeomerpus. @urypsl U uX wu300paxkeHus (ky0, mupamuaa, TMpU3Ma).
OcCHOBHBIE TOHATHS CTEPEOMETPUH M UX cBOMcTBA. CeueHus Ky0a u TeTpajsipa.

Touka, mpsiMasi U TUIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIIECJICTBUS U3 HHX.
B3anmHoe pacnosiokeHue TNpsAMBIX M IUIOCKOCTEH B MpocTpaHcTBe. [lapaienbHOCTh NPAMBIX U
IUIOCKOCTEH B MpocTpaHcTBe. M3o0pakeHne MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYP HA MIOCKOCTH.

Paccrosinust Mmexty purypamu B MpOCTPaHCTBE.

VYrasl B mpoctpaHcTBe. llepneHauKyaspHOCTh NPSIMBIX M MIIOCKOCTEH.

[Ipoekmus ¢urypsl Ha TUIOCKOCTH. [IpH3HAKK MEPHEHAMKYISIPHOCTH TPSIMBIX W IUIOCKOCTEH B
npoctpancTBe. TeopeMa o0 TpEX NEPHEHAUKYISApPaX.



Mpmuororpannuku. Ilapamienenunen. CpolicTBa HpsIMOYTOJIBHOTO Mapajuienenunena. Teopema
ITudaropa B mpocrpanctBe. Ilpusma m nupammpa. IlpaBunbHas nupamuja ¥ HOpaBUiIbHAsA NpPU3Ma.
[Ipsimas nupamuzaa. DNEMEHTHl MPU3Mbl U IUPAMUBL.

Tena BpamieHus: mMWIMHIP, KOHYC, chepa u map. OCHOBHBIC CBOMCTBA MPSMOTO KPYrOBOTO
WIMHAPA, TPSIMOT0 KPYroBOro KoHyca. M300paxkeHue Tei BpalieHus Ha TNIOCKOCTH.

[IpencraBienne 00 yCEYEHHOM KOHYCE, CEYEHHUs KOHyca (IapajjielIbHOE OCHOBaHMIO U
IIPOXOJAIIEEe Yepe3 BEPIUMHY), CEUEHUs LMIUHApA (MapajuiebHO U NEPHEHAUKYJISIPHO OCH),CEUEHHUS
mapa. PazBepTka nwiInHIpa U KOHYycCa.

[Ipocreiimme KOMOMHALIMM MHOTOTPAHHUKOB W TEJ BpalleHHUs MEXIy co0oil. Beruncnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pedpa, AuaroHaiu, yribl).

[Inomans MOBEPXHOCTH NPABWIBHOW NUpaMUABI M IPpAMON npu3Mbl. [lmomans noBepxHOCTH
IIPSIMOTO KPYroBOI'O LMJIMHJIPA, IPSIMOrO KPyroBOro KOHyca M 1iapa.

[Tonsitre 06 o6beMe. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U uauHApa. O0bheM mapa.

[Tono6Guble Tenma B mpocTpaHcTBe. COOTHOIIEHMS MEXAY IUIOMAASMU HMOBEPXHOCTEH U
o0beMaMu MOJOOHBIX TEll.

JIBuKeHMsI B IPOCTPAHCTBE: IMApaJUICIbHBIA IIEPEHOC, LEHTpajdbHas CUMMETPHUS, CUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH, OBOpPOT. CBoicTBa JABM)KEHUM. llprMeHeHue NBMKEHUI INpU peleHUU
3az1ad.

BexTopsl 1 koopauHathl B npocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHME BEKTOpa Ha YHCIO,
yroil Mexny Bekropamu. KosumHeapHble M KOMIUIaHapHble BEKTOpbl. CKalsipHOE IPOU3BENCHUE
BeKTOpoB. Teopema o pa3nokKeHUMM BEKTOpa IO TpEM HEKOMIUIaHApHbIM BekTopaMm. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB B KoopAauHaTax. I[puMeHeHne BEKTOPOB IpU PELICHUM 3a/1ad Ha HAXOXKICHUE
pacCTOSIHUH, JUTHH, TUTOMIAIeH 1 00 BEMOB.

VYpaBHEHHE IIOCKOCTH B MPOCTPAHCTBE. YpaBHeHHE cdepbl B mpocTpaHcTtBe. Dopmyna i
BBIUHCIICHUS PACCTOSHUSA MEX1Y TOYKaMHU B IIPOCTPAHCTBE.
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6 yacos B Heje0, Bcero 198 .

11 knacc

No Hara Koppektup | Konu Tema ypoka Tun ypoka Bun xouTpos Jomarnee 3agaHue
ypo | (Hemens) | OBKa AaThl | YECTB
Ka MIPOBEICHUS 0
ypoKa 4acoB
Iloka3zarenbHas u Jorapupmuueckass pynkuum — 37 4.
1 1 H. CreneHs ¢ MPOU3BOJILHBIM 1.2,1.5,1.10
IENCTBUTEIBHBIM ITOKA3aTENIEM.
[Toka3zarenpHas QyHKIHS
2 1H. CrteneHb ¢ IPOU3BOJIBHBIM 1.12,1.14,1.16, 1.21
JIEUCTBUTEILHBIM TIOKA3aTEIIEM. YPpoK OTKpBITHS
4 [TokazarenbHast QyHKINS HOBOT'O 3HAHUSA
3 1 H. CreneHs ¢ MPOU3BOJILHBIM 1.23,1.25,1.29,1.31, 1.34
IENCTBUTEIBHBIM ITOKA3aTENIEM.
[TokazarenpHas QyHKIHS
4 11 CreneHs ¢ NPOU3BOJIBHBIM CamocTosiTenbHas paboTa 1.36, 1.38, 1.41, 1.43, 1.45,
JIeHCTBUTENILHBIM [TOKA3aTEIIEM. Nel:Nel,2,3 1.47,1.49, 151
[TokazarenpHast QyHKINS
5) 1 H. [TokazaTenbHbIC YpaBHEHUS 22,24
6 1 H. [TokazaTenbHbIC YpaBHEHUS 2.6,2.8,2.10,2.12, 2.14
7 2H 4 Iloka3aTenbHble ypaBHEHUS 2.16, 2.18, 2.20, 2.22
8 2H [TokazaTenbHbIC ypaBHEHUS CamocrosiTenpHas pabora 2.26, 2.28, 2.30, 2.32, 2.34,
Ne2:Nel, 2,3 2.36, 2.38, 2.40
9 2 H. [TokazarenpbHBIC HEPABEHCTBA 3.3,35
10 2 H. Iloka3zaTenbHbIE HEPABEHCTBA 3.7, 3.9, 3.11, 3.13
11 2 H. 4 [TokazaTenpbHBIC HEPABEHCTBA Ypok pedrexcun 3.15, 3.17, 3.19, 3.21
12 2 H. [TokazarenpHBIC HEPABEHCTBA CamocTosiTenpHas padoTa 3.23, 3.25, 3.27, 3.29, 3.31,
Ne3:Nel, 2,3 3.33,3.35
13 3H 1 Konrtpoabnas padora Ne 1 mo Texymuii KOHTPOJIb
TeMme: «IlokazarenbHas Ypox
Pa3BHUBAOIIETO

byHxums»

KOHTPOJIA




14 3 H. Jlorapudm u ero cBoiicTBa

15 3 H Jlorapudm u ero cBoiicTa

16 3 H Jlorapudm u ero cBoiicTa

17 3 H. Jlorapudwm u ero croiicTBa

18 3 H. Jlorapudm u ero cBoiicTBa

19 4 H. Jlorapudpmudeckas GpyHKIMS U €€
CBOMCTBA

20 4u Jlorapudmmueckas QyHKIUS 1 €
CBOMCTBA

21 4u Jlorapudmmueckas QyHKIUS 1 €
CBOMCTBA

22 4u Jlorapudmmueckas QyHKIUS 1 €
CBOMCTBA

23 4u Jlorapudmmueckas QyHKIUS 1 €
CBOMCTBA

24 4 H. Jlorapudmuueckre ypaBHeHuUs

25 S H. Jlorapugmuueckue ypaBHEHHsI

26 5 H. Jlorapudmmuueckue ypaBHEHHsI

27 SH. Jlorapudmuueckue ypaBHEHUS

28 5 H. Jlorapudmmuueckue ypaBHEHHsI

29 S H. Jlorapugmuueckue ypaBHEHHs

30 S H. Jlorapugmuueckue HepaBeHCTBA

31 6 H. Jlorapudmuueckre HepaBeHCTBA

32 6 H. Jlorapugmuueckue HepaBeHCTBA

33 6 H Jlorapugmmueckue HepaBeHCTBA

34 6 H [Ipon3BOHBIE TOKA3ATENBHON U

JorapupmMuuecKoi QyHKIHMA

Ypok OTKpBITHS
HOBOTO 3HAHUS

43,4548

4.10,4.12,4.14, 4.16,
4.18, 4.20

4.22,4.24,4.26, 4.28,
4.30, 4.32

4.34, 4.36, 4.40, 4.42

CamocrositensHas pabota Ne 4:

Nel, 2,3

4.44,4.47,4.49, 451

54,556,538

5.10,5.12,5.14,5.16

5.18, 5.20, 5.22, 5.24

5.26, 5.28, 5.30, 5.32,

5.34, 5.36
CamocrositenbHast padota Ne 5: 5.38, 5.40, 5.42
Nel, 2,3
6.2, 6.4, 6.6,
6.8, 6.10, 6.12

6.14, 6.16, 6.18, 6.20

6.22, 6.24, 6.26, 6.29,
6.32

6.34, 6.36, 6.38, 6.40

CamocrosrenbHas pabora Ne 6:

Nel, 2,3

6.43, 6.45, 6.47, 6.49,
6.51

7.2,74,7.6

7.8,7.10,7.12,7.14

7.16, 7.18, 7.20, 7.22,

7.24
CamocrositensHas pabota Ne 7: 7.26,7.28, 7.30, 7.32,
Nel, 2,3 7.34
8.2,8.4,8.6




35 6H [Tpon3BoHBIC TOKA3ATETHHON U 8.8, 8.10, 8.12, 8.14,
JorapupMUUecKoi yHKITHHA 8.16, 8.18

36 6H [Tpon3BoHBIC TOKA3ATETHHON U Ypok peduiekcuu CamocrostensHas padota Ne 8: 8.20, 8.22, 8.24, 8.26,
JorapupMUUecKoi QyHKITHHA Nel, 2,3 8.28

37 TH Kontpoabnas padora Ne 2 mo Ypok Texymmuii KOHTPOJIb
Teme: «Iloka3zaTeabHaa u Pa3BHUBAIONIETO
Jorapupmuyeckasi QyHKINI) KOHTPOJIA

KoopauHaThl 1 BeKTOPbI B MPOCTPaHcTBE — 16 4.

38 7H AHaM3 KOHTPOJIBHON paboTHI. 14,1.6,1.8,1.10
Pabora Hag ommOKkaMu.
JlekapTOBbI KOOPIMHATHI TOUKH
B IIPOCTPAHCTBE

39 7 H. JlekapTOBbI KOOPJIMHATHI TOUKH CamocrosTenbHas padora Ne 1: Ne 1.12,1.14,1.17, 1.19,
B IIPOCTPAHCTBE 1,3 1.23

40 7 H. BekTopsl B TpocTpaHCTBE 2.4,2.6,2.8,2.10

41 7 H. BexkTtopsl B mpocTpaHcTBE CamocrosTenbHas padora Ne 2: Ne 2.12,2.14, 2.16, 2.18,

YPOK OTKPBITHS 1,2 2.21,2.27,2.29
42 7 H. CJ10’)KeHHE ¥ BBIYUTAHHUE BEKTOPOB HOBOT'O 3HAHHA 3.2,3.4, 3.6, 3.8, 3.10
43 8 H. CroxeHue ¥ BEIUUTaHUE BEKTOPOB CamocrositenbHas padora Ne 3: Ne 3.12, 3.15, 3.17, 3.19,
1,3 3.23

44 8 H. YMHOXEHHEe BEKTOpa Ha YHCIIO. 43,4.5,4.7,4.9
I'omoteTus

45 8 H. YMHOXeHHEe BEKTOpa Ha YHUCIIO. 411, 4.13, 4.15, 4.17,
I'omoTeTHs 4.20

46 8 H. YMHOXEHHEe BEKTOpa Ha YHCIIO. CamocrositensHast padota Ne 4: 4.22,4.24, 4.26, 4.30
I'omoTeTHs 1—3

47 8 H CxkansipHO€ MPOU3BEICHUE 5.4,5.6,5.10
BEKTOPOB

48 8 H. CkanspHoe Mpou3BeICHNE 5.12,5.15, 5.17, 5.21,
BEKTOPOB 5.23,5.25

49 9 H. CkansipHo€ NpOU3BEICHHE CamocrositenpHast padota Ne 6: Ne 5.27,5.29, 5.31, 5.33,
BEKTOPOB 1—3 5.35

50 9H. YpaBHEHHE MITIOCKOCTH 6.3,6.5,6.7,6.9

51 9H. YpaBHEHHE IOCKOCTH 6.11, 6.13, 6.16, 6.18




52 OH YpaBHEHHUE MIIIOCKOCTH Ypok peduiekcun | CamocTositenbHas padoTta Ne 7: Ne 6.21, 6.23, 6.25
1,2

53 9 H. Kountpoasnas padora Ne 3 mo Ypok Texymuii KOHTPOJIb
Teme «KoopauHATBI M BEKTOPHI B Pa3BUBAIOIIECTO
NMPOCTPAHCTBE» KOHTPOJIS

HNuTerpan u ero npumeHenue — 14 4.

54 9 H. AHanM3 KOHTPOJIBHOU pabOTHI. 9.2,95
Pabora Hag ommoOkamu.
[lepBooOpa3zHas

55 10 H. ITepBooOpa3zHas 9.7,9.9,9.11, 9.13

56 10 1. [TepBooOpazHas CamocrositenpHast padora Ne 9: 9.16, 9.18

Nel, 2,3

57 10 H. [TpaBuna HaXOXKIACHUS 10.2,10.4
nepBoOOpa3HOI

58 10 H. [TpaBuna HaXOXKACHUS 10.6, 10.8, 10.10, 10.12
nepBoOOpa3HOI

59 10 H. [IpaBuiia HaXOXKICHUS CamocrosTenpHas padora Ne 10: 10.14, 10.16, 10.18,
nepBooOpazHOn Nel 2,3 10.20

60 10 H. [1nomans KpUBOIMHENHON VYPOK OTKPBITHS 11.2,11.4
Tpanenuu. OnpenenéHHblit HOBOI'O 3HaHUA
WHTETpal

61 11 H. [Tnomans KpUBOIUHEHHOM 11.6,11.9
Tpaneuuu. OnpenenéHHblil
WHTETpaI

62 11 H. [1nomane KpUBOJIUHENHON 11.11, 11.14, 11.16
Tpanenuu. OnpenenéHublit
WHTETpal

63 11 u. [Tnomane KPUBOIMHEHHOM 11.18, 11.20, 11.22
Tpaneuuu. OnpenenéHHblil
HWHTETpa

64 11 m. [Tnomaae KpUBOTUHEHHOM 11.24, 11.26, 11.28
Tpaneuuu. OnpenenéHHblil
WHTETpaI

65 11 H. [1nomans KpuBOIMHENHON CamocrositenbHas pabora Ne 11: 11.30, 11.32




Tpaneuuu. OnpenenéHHbi
WHTErpaj

Ypok pednexcun

Nel, 2,3

66 11 H. Brraucienne 0065EMOB TeEI CamocrosTenpHas padorta Ne 12: 12.2,12.5
Nel, 2,3
67 12 1. KonTposbHasi padora Ne 4 nmo Ypoxk Texyiuit KOHTPOJIb
Teme: «AHTErpa u ero Pa3BHUBAOIIETO
IIPHUMEHEHHEe» KOHTPOJIA
Tesia Bpamenus - 29 u.
68 12 H. AHaM3 KOHTPOJIBHON paboTHI. 7.2,7.4,7.6
Pa6ora nag ommbkamu. Hunuuap
69 12 H. Humusap 7.11,7.13,7.17
70 12 H. Hununaap CamocrosTenbHas padora Ne 8: Ne 71.22,7.27,7.34
1,2
71 12 H. KoMOuHanmu muIMHIpa | MPU3MBI 8.3,8.7, 8.9, 8.11
72 12 1. KoMOuHamu nmuiInHIpa U TPU3MBI CamocrositenbHast padota Ne 9: Ne 8.13, 8.15, 8.18, 8.20,
VPOK OTKPBITUS 1,3 8.22
73 13 u. Konyc HOBOI'O 3HAHM 9.2,9.4,9.6
74 13 H. Konyc 9.11, 9.13, 9.16, 9.18,
9.20, 9.23
75 13 H. Konyc CamocrostenbHas pabota Ne 10: 9.26, 9.30, 9.34
Nel,2
76 13 H. Yceu€HHblil KOHYC 10.2, 10.4, 10.6
177 13 H. VYceuéHHslil KOHYC 10.10, 10.12, 10.14,
10.16
78 13 H. KomOuHanmu konyca u mupaMuisl 11.2,11.5,11.7
79 14 u. KomMOuHanmm KoHyca U mupamMuibl Ypox pedrnexcnn 11.9,11.11, 11.13, 11.15
80 14 H. KomOuHanmu konyca u mupaMusl CamocrostenbHas pabora No 12: 11.18, 11.20, 11.22,
Nel,3 11.24
81 14 n. Kountpoabsnas padora Ne 5 mo YPOK Texymuii KOHTPOJIb
Pa3BHBAOIICTO
TemaMm «naunap. Konyc. S——
YceyeHHbIH KOHYC»
82 14 u. AHaM3 KOHTPOJIBHON paboTHI. 12.3,12.7

Pabora nan ommbkamu. Chepa u
niap. YpaBHeHue cepbl




83 14 n. Cdepa u map. YpaBHeHHE chepbl CamocrostenpHas padorta Ne 13: 12.9,12.11, 12.13,
Nel,3 12.15,12.17

84 14 n. B3auMHoe pacnionoxxenue chepbl 13.2,13.8
U IJIOCKOCTH

85 15 H. B3auMHoe pacnionoxxenue chepbl YPpok OTKpBITHS 13.10, 13.12, 13.15
U IJIOCKOCTH HOBOI'O 3HAHUS

86 15 n. B3auMHoe pacnionoxxenue chepbl CamocrosTenbHas padorta Ne 14: 13.18, 13.20, 13.22,
1 IIJIOCKOCTH Ne 1—3 13.25, 13.28

87 15 H. MHoOTOrpaHHHUKH, BITUCAHHBIE B 14.2, 145, 14.7
chepy

88 15 H. MHOTOrpaHHHUKH, BITUCAHHBIC B 14.9, 14.13, 14.15
chepy

89 15 n. MHororpaHHUKH, BIIMCAHHBIC B CamocrostenpHas padora Ne 15: 14.20, 14.22, 14.25
chepy Nel,3

90 15 n. MHororpaHHUKH, ONTUCAaHHBIE 15.2,15.4, 15.6
0KO0JIO chephl

91 16 H. MHororpaHHUKH, ONTUCAaHHBIC 15.8, 15.11, 15.15
0KO0JIO c(hephl

92 16 H. MHororpaHHUKH, ONTUCAaHHBIE CamocrositenpHast padota Ne 16: 15.17, 15.19, 15.23
0KOJI0 chepsl Nel,2

93 16 1. Terna BpareHus, BIUCAHHBIE B 16.2,16.4, 16.13
chepy

94 16 1. Terna BpaleHus, OMMMCaHHBIC 17.2,17.4,17.6
0KOJTO Chepbi Ypok pedrexcun

95 16 H. Tena BpaieHust, ONUCaHHbIE CamocrositenbHast padota Ne 16: 17.8,17.10, 17.13
OKOJIO chepsl Ne3 4,5

96 16 H. Kontpoabsnas padora Ne 6 mo Tekymuii KOHTPOJIb
TtemaM « Cdepa u map.
YpaBHenue cepbl, KOMOMHALINHN Ypox
1apa ¢ MHOIOrpaHHUKAMH, PasBHBAIOIIETO

KOHTPOJIS
HUJHHIPOM H KOHYCOM)
KomMmniekcHble uncja — 13 4.
97 17 n. AHalu3 KOHTPOJIBHOM paboTHI. 13.5, 13.7

Pabora Hag ommoOkamu.

MHOXEeCTBO KOMILJICKCHBIX YHCE




98

17 1.

99

17 1.

MHO0KECTBO KOMIIICKCHBIX YHCENT

100

17 .

MHO0KECTBO KOMIIICKCHBIX YHCEN

MHOXECTBO KOMIIJICKCHBIX YHCET

101

17 .

102

17 1.

KommiiekcHas miIoCKOCTb.
Tpuronomerpudeckas popma
KOMILJIEKCHOI'O YHCJIa

103

18 H.

KoMruiekcHast IiocKoCTb.
Tpuronomerpuueckas popma
KOMILICKCHOT'O YHCJIa

KomiiekcHas mi1oCcKOCTb.
Tpuronomerpudeckas popma
KOMILJIEKCHOI'O YHCJIa

104

18 H.

105

18 H.

YMHOXKEHUE U JICIICHUE
KOMIIJICKCHBIX YHCEJ, 3alIMCAaHHBIX
B TPUTOHOMETPUUYECKOH popme.
Kopens n-ii crenenu u3
KOMILJIEKCHOT'O YHCIIa

YMHOXKEHUE U ETIEHNE
KOMIUIEKCHBIX YUCEJ, 3alMCaHHBIX
B TPUTOHOMETPUUYECKOH popme.
Kopens n-ii crenenu u3
KOMIUIEKCHOT'O YMCJIa

106

18 H.

107

18 H.

Pemenue anredpanueckux
YPaBHEHHH HAa MHOYKECTBE
KOMIUIEKCHBIX YHCEIl

108

18 H.

Pemenue anredpanueckux
ypaBHEHUN Ha MHOYKECTBE
KOMIUIEKCHBIX YUCEI

Pemenne anredpanueckux
ypaBHEHUN Ha MHOYKECTBE

YPpOK OTKpBITUS
HOBOT'O 3HAHUS

Ypok peduiexcun

13.10, 13.12, 13.15,
13.18

13.20, 13.22, 13.24,
13.26, 13.28, 13.30,

13.32
CamocrostenpHas pabora Ne 13: 13.34, 13.37, 13.42,
Nel, 2,3 13.45
14.3,14.6

14.8, 14.11, 14.13, 14.15

CamocrosTenbHast padorta Ne 14:

Nel, 2,3

14.20, 14.22, 14.24

15.2,15.4,15.6

CamocrosrenbHas paborta Ne 15:

Nel, 2,3

15.8, 15.10, 15.12,
15.14, 15.16

16.2,16.4, 16.6

16.9, 16.11, 16.13, 16.15

CamocrosrenbHas pabota Ne 16:

Nel, 2,3

16.17, 16.22




KOMIIJICKCHBIX YHCECII

109

19 H.

KonTpoubnas padora Ne 7 no
Teme: « KominekcHbie yncaa»

Ypox
pa3BHUBAIOIIETO
KOHTPOJIS

Tekymuil KOHTPOJIb

O0bémpbl Teu. [lnomans chepol — 17 4u.

110

19 H.

111

19 H.

AHaim3 KOHTPOJIBHON paboTHI.
Pabora "Hag ommokamu. O0beM
Tena. GopMYITBI ISl BEIYUCICHUS
00BbEMa MPU3MBI

112

19 H.

O6bem Tena. DopmyIsl i
BBIYHCIICHHS 00bEMA TPU3MBI

O6beM Tena. DopmyIbl i
BBIYHCIICHHSI 00BbEMA TPU3MBI

113

19 H.

114

19 H.

DopMyIIbl Il BEIYUCICHUS
00BEMOB UpaMUbl U YCEUEHHON
UpaMUbl

115

20 H.

DopmyJIbl U151 BBIYUCIEHUS
00BEMOB MUpaMUBl U YCEUEHHON
MAPAMUBI

116

20 H.

DopMyIIbl [Tl BEIYUCICHUS
00BEMOB MUpaMUbl U YCEUEHHON
UpaMUbI

117

20 H.

DopMyIIbI IS BEIYHACIECHUS
00BEMOB MUPaMU/Ibl U YCEUEHHON
ApaMUbI

DopMyIIbl [Tl BEIYUCICHUS
00BEMOB MUpaMUbl U YCEUEHHON
UpaMUbI

118

20 H.

KonTpoasHnas padora Ne 8 mo
TeMe «O0BbEMBI
MHOTOTPAHHUKOB)

119

20 H.

AHanIu3 KOHTPOJIbHOM paboTHI.
PaGora Hag ommbOkamMu. O0bEMBI
TEJ BpaIICHUS

YPOK OTKpPBITHS
HOBOT'O 3HAHUS

Ypok pedrexcun

Ypok
Pa3BUBAIOIIETO
KOHTPOJIA

18.2,18.4, 18.7

18.9, 18.11, 18.14,
18.17,18.21

CamocrostenpHas padora Ne 19:

Nel, 2

18.23, 18.25, 18.27,
18.29

19.2,19.4,19.6

19.9, 19.11, 19.13,
19.15, 19.18

CamocrosrenbHas pabota Ne 20:

Nel,2

19.21, 19.24, 19.26

19.31, 19.34, 19.36

19.43, 19.45, 19.48

Texymuii KOHTPOJIb

20.2, 20.5, 20.7




120 20 H. OOBEMBI TET BpalllCHUS 20.9, 20.11, 20.13,
VYPpoK OTKPBITHS 20.15, 20.17
121 20 H. OOBEMBI TE BpalllCHHUS HOBOT'O 3HAHHA 20.21, 20.23, 20.26,
20.30, 20.32
122 21 H. OOBEMBI TET BpaIICHUS 20.35, 20.37, 20.39
123 21 H. OOBEMEBI TET BpaleHUs CamocrostenpHast paborta Ne 22: 20.46, 20.48, 20.50,
Nel,2 20.52
124 | 21m. Inomans cdepsl Ypox peduiexcnn 21.2,21.4,21.6
125 21 H. [Tnomans chepsr CamocrositenbHas padorta Ne 23: 21.9, 21.11, 21.13,
Nel,3 21.15,21.19, 21.21
126 21 H. KontpoabHasi padora Ne 9 no Ypok Texyimii KOHTPOJIb
TeMaM «O0BbEMBI TeJ1 BpaleHmsl. Ppa3BUBAIOIICTO
ILnomans chepon» KOHTPOJIA
DJIeMEeHThI TeOPUH BEePOATHOCTEH — 25 4.
127 21 u. AHaM3 KOHTPOJIHHOUN paboTHI. 17.4,17.6,17.8
Pa0ora Haj ommOkamMu. DJIeMEHTEI
KOMOMHATOPUKHU U OMHOM
HrroTona
128 21 u. DJIeMEeHThl KOMOMHATOPUKHU U 17.10, 17.13, 17.15,
ounoMm HreroTona 17.17
129 22 H. DIeMEeHThl KOMOMHATOPUKH U 17.20, 17.22, 17.24,
ounoMm HreroTona 17.26
130 22 H. DJIeMEeHThl KOMOMHATOPUKHU U 17.29, 17.32, 17.35,
ounoMm HreroTona 17.37
131 22 H. DJIeMEeHTHl KOMOMHATOPUKHU U CamocrositenbHast padorta Ne 17: 17.39, 17.42, 17.45
ounnoMm HerotoHa Nel 2,3
132 22 H. AKCUOMBI TEOPHH BEPOATHOCTEN VYPOK OTKPBITHS 18.2, 18.4, 18.6, 18.8
HOBOT'O 3HAHUSA
133 22 H. AKCHOMBI TEOPUH BEPOATHOCTEN 18.12, 18.14, 18.16,
18.18
134 22 H. AKCHOMBI TEOPUH BEPOATHOCTEN CamocrosTenpHas paborta Ne 18: 18.20, 18.23, 18.25,
Nel, 2,3 18.27, 18.30, 18.32
135 23 H. YcnoBHasi BEpOSITHOCTh 19.2, 19.4, 19.7
136 23 u. YcoBHAS BEPOSTHOCTh 19.9, 19.11, 19.13,

19.15, 19.17




137 23 H. YcnoBHast BEpOSITHOCTD CamocrostenpHas padorta Ne 19: 19.20, 19.22
Nel, 2,3
138 23 H. 2 HezaBucumMebie coObITHS 20.2, 20.4, 20.6, 20.8
139 23 H. HezaBucumMbie cOOBITHSA Camocrostenpras padorta Ne 20: 20.10, 20.13 20.15,
Nel, 2,3 20.17, 20.19, 20.21
140 23 H. 2 CiydaifHasi BeJIM4MHA 21.6,21.9
141 24 . CryvaifHas BeTMYMHA YPOK OTKPBITHS CamocrostenpHas padorta Ne 21: 21.11, 21.13, 21.15,
HOBOI'O 3HaHHA Nel 2,3 21.17, 21.20, 21.22
142 24 . Cxema bepnymm. buromuansHoe 22.2,22.4,22.7
pacnpeneseHmue
143 24 n. 3 Cxema bepnymiu. bunomuansnoe 22.9,22.11, 22.14
pacrpezencHue
144 24 u. Cxema bepnymiu. bunomuansnoe CamocrosTenpHas padorta Ne 22: 22.16, 22.18, 22.20,
pacnpeneneHue Nel, 2,3 22.23, 22.25
145 24 1. XapakTepUCTUKH CaydaitHON 23.2,23.4,23.6
BEJIMYHMHBI
146 24 H. 3 XapaKkTepUCTUKHU CITydaitHON 23.8,23.11, 23.14
BEJIMYHMHBI
147 25 1. XapakTepUCTUKH CIydaiHON CamocrosTenbHas padorta Ne 23: 23.16, 23.18, 23.21,
BEJIMYHHEI Nel 2,3 23.23
148 25 1. MareMaTH4eCKO€E OKUIAHUE 24.2,24.4, 24.6
CYMMBI CITy4alHbIX BEJTMUUH
149 25 H. 3 MaremMaTuuecKkoe OKUIaHue Ypox pedpriexcun 24.9,24.11, 24.13
CYMMBI CITy4alHbIX BEJTMUUH
150 25 H. MareMaTHuecKOe OKUIaHUE CamocrositenbHas pabota Ne 24: 24.18, 24.20
CYMMBI CITy4YailiHBIX BEJIMYUH v Nel 2,3
151 25 1. 1 KonTpoubsnas pabora Ne 10 nmo pox Texymuit KOHTPOJIb
TeMe: «JIeMEeHThI TEOPUH PASBUBATOIETO
. KOHTPOJIS
BEpPOSAITHOCTEI
IHoBTOpenue — 11 4.
152 25 1. AHaln3 KOHTPOJIBHOM paboTHI. 25.2,254
Pabora nazg ommbkamu. O
MOSIBJICHUH TTOCTOPOHHUX KOPHEH
3 U TOTepe pEIIeHN ypaBHEHHI
153 26 H. O nosiBIEHUU NOCTOPOHHUX 25.7,25.9, 25.11, 25.13




KOpHEW U MoTepe pelIeHuit
ypaBHEHUU

154

26 H.

O nosBIIEHNN IOCTOPOHHUX
KOpHEH U IOTepe PELICHUN
ypaBHEHUH

155

26 H.

156

26 H.

OCHOBHBIE METO/IbI pELICHUS
ypaBHEHUH

157

26 H.

OCHOBHBIE METO/IbI pELICHUS
ypaBHEHU U

158

26 H.

OcCHOBHBIE METO/IbI PELLICHUS
ypaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUS
ypaBHEHUU

159

27 H.

160

27 H.

OCHOBHBIE METO/IBI PEIICHHS
HEPaBCHCTBA

161

27 H.

OCHOBHBIE METO/IBI PEIICHHS
HEPaBCHCTBA

OCHOBHBIE METO/IBI PEIICHHS
HEpaBeHCTBA

162

27 H.

KonTpoJuabsnas padora Ne 11 nmo
Teme: «I[loBTOopenue»

Ypok 00001eHHs 1
CUCTEMAaTH3AINH
3HaHUI

Ypok pedrexcun

YPpoKk KOHTpOIIA

CamocrosTenbHas padora Ne 25:

Nel, 2,3

25.15, 25.17, 25.19,
25.21, 25.23

26.2, 26.4, 26.6

26.8, 26.11, 26.13,
26.15, 26.17

26.19, 26.21, 26.23,
26.25

CamocrosTenbHas padota Ne 26:

Nel 2,3

26.27, 26.29, 26.31,
26.33

27.2,27.4,27.6

27.8,27.10, 27.12, 27.14

CamocrosTenbHas pabota Ne 27:

Nel 2,3

27.16, 27.18, 27.20,
27.22

Texymuii KOHTPOJIb

IloBTOpEeHUe U cucTeMaTH3alus Y4eOHOT0 MaTepuasa - 64.

163

27 H.

AHann3 KOHTPOJIbHOM paboTHI.
PabGora Hag ommoOkamu.
IToBTOpenue. PaccrossHue Mexay
MPSAMBIMH TJIOCKOCTSAMH.
PaccrosiHue oT TOUKH 10 IPAMON U
JIO TIJIOCKOCTH

164

27 H.

IToBTOpenue. Yrosn Mexay nNpsMon
Y IJIOCKOCTBIO YTOJ MEXIY
IIJIOCKOCTSIMU. YTOJI MEXIY
CKPEIIMBAOIIMMUCS TPSIMBIMU

165

28 H.

IToBTOpenre. MHOrorpaHHUKH.

166

28 H.

IToBropenue. Tena BpameHus.

Ypok 00001eHHS 1
CUCTEMaTHU3aIu1
3HaHUH




167 28 H. KonTpoabHas padora Ne 12
«00001IeHNE U cHCTEeMATH3 AU VYPpoK KOHTpOJIS U
3HAHUN yYAIUXCSD) KOpPPEKLIUU 3HAHUM,
168 28 H. AHaim3 KOHTPOJIBHON paboTHI. YMEHUH 1 HaBBIKOB
Pabora Hag ommoOkamu.
IloBTOpEeHUE U cUcTeMATH3AIUs YU4eOHOTro MaTepuaia — 36 4.
169 28 H. [ToBTOpenue. PanmonansHbie
YpaBHCHHUS.
170 28 H. [ToBTOpenwue. PanmonanbHbIe
yYpaBHEHUS U HEPABCHCTBA. Ypox npuMeHeHus
171 29 n. [ToBropenune. CBOMCTBA CTENEHU ¢ | 3HAHUH, yMEHUM U
JNEUCTBUTEILHBIM ITI0KA3aTEJIEM. HaBBIKOB
172 29 u. [ToBTOpenue. CBoiicTBa KOpHS n-i
CTETICHH.
173 29 u. [ToBTOpenue. UppanmonanbHeie
YpaBHEHHUS.
174 29 H. ITorTOpenue. UppaimoHaibHbIe
ypaBHEHHUS U HEPABEHCTBA.
175 29 n. [ToBTOpEHME.
TpuronomeTrpuyeckue QyHKIIHH.
176 29 n. IToBTOpenue. [IpeobpazoBanue
TPUTOHOMETPHUECKHUX BBIPAKECHU.
177 30 1. [ToBTOpEHME.
TpuroHomeTpruyecKkue ypaBHEHUSI.
178 30 H. [ToBTOpCHME.
TpUroHOMeTpUtecKue ypasHenus, |  POK 0000mmeHus 1
179 30 H. [ToBTOpEHMe. CHCTCMATH3arHHI
TpHUrOHOMETPUYECKUE YPaBHEHUSI. SHaHMI
180 30 H. [ToBTOpEHUE.
Tpuronomerpuueckue
HEPABEHCTBA.
181 30 H. [ToBTOpCHME.
TpuronomeTpuyeckue
HEPaBEHCTBA.
182 30 H. [ToBTopenue. [IponsBoaHasi.




183 31 n. [ToBTopenue. [IpaBuiia
BBIUMCJICHHSI IPOU3BOJIHBIX.

184 31 n. [ToBTOpenue. PU3NIECKUN CMBICIT
IIPOU3BOJHOM.

185 31 n. [ToBTOopenue. ['eomeTpruueckmii
CMBICJI TPOU3BOJIHOM.
Kacarenbnas.

186 31 H. [ToBTOpenwue. [Ipumenenue
MIPOM3BOIHOM K UCCIICTOBAHHIO
(GYHKIMI.

187 31 n. ITosTopenue. [TepBooOpasHas.

188 31 u. [ToBTopenwue. [TokazarenpHbIC
ypaBHEHHSL.

189 32 H. [ToBTopenue. [TokazarenbHbIC
YpaBHEHUS U HEPABCHCTBA.

190 32 H. IToBTopenue. Tena BpalmieHus.

191 32 H. [ToBTopenwue. Jlorapudmuyeckue
ypaBHCHHSI.

192 32 H. [ToBTOpenue. Jlorapudpmuueckue
HEPaBEHCTBA.

193 32 H. [ToBropenwue. Jlorapudmuyeckre
HEPABEHCTBA IO IEPEMEHHOMY
OCHOBAHHIO.

194 32 H. [ToBTOpenwue. Jlorapupmuueckue
HEPABEHCTBA T10 MIEPEMEHHOMY
OCHOBAHHIO.

195 33 H. [ToBTOpenue. HepaBerctra ¢
MOJTyJIEM.

196 33 H. [ToBTOpenue. CMmenanHbIe
HEPaBEHCTBA.

197 33 . [ToBTOpenne. OObEMEI Tell.

198 33 H. [TorTOpenue. KoMriekcHbIe rciia

Ypok 000011IcHUS 1
CHCTEeMaTH3aluN
3HAHUI




KPUTEPUHN U HOPMbI OHEHKHA
JInst OLeHKH AOCTMXKEHMM ydaliuxcs MpUMEHsIeTCs NATHOaUIbHAs CHCTEMA OLIEHHBAHUSL.
1. Ouenka nucomennvix KOHMPONLHBLIX PAOOM OOYUAIOWUXCA NO MAMEMAIMUKE.

OTBeT OLleHMBaETCHA 0TMETKOM «5», eciIu:

- pa0oTa BBIIIOJHEHA OJHOCTbIO;

- B JIOTMYECKHX PACCYXJICHUSIX U 0OOCHOBAHUSIX PpEIICHUS HET MPOOEIOB 1 OMNOO0K;
B PELICHMHM HET MAaTeMaTH4YeCKMX OIIMOOK (BO3MOXKHAa OJlHA HETOYHOCTh, OIMCKA, KOTOpas
HE SIBJIICTCS CIECTBHEM HE3HAHHS WM HEMOHMMAaHUs y4eOHOTO MaTepHana).

OT1MeTKAa «4» CTaBUTCS, €CJIN:

- paboTa BBITIOJIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIaroB PEIICHUS HEIOCTATOYHBI (€CIM yMEHHE
00OCHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM MPOBEPKH);

- JIONMyIICHBI OJHA OIMMOKAa WJIM €CTh JBa — TPH HEA0uYéTa B BBIKJIAJKAX, PUCYHKAX, YEPTEkKax
win rpadukax (€Ciu dTH BUIIBI pabOT HE SBISLTUCH CIICIUATHHBIM 00BEKTOM IMPOBEPKH).

OtMeTKa «3» cTaBUTCH, €CJIN:

- jomymieHo Oosee OIHOW OWMOKKM WM Oojee JBYX — TpeX HEJOYeTOB B BBIKJIAJKAX,
gepTekax WM rpadukax, HO oOydarommiics oO0jamaeT o00s3aTeIbHBIMH  YMCHHSIMH 10
MIPOBEPSIEMOI TEME.

OTMeTKA «2» CTABUTCS, €CJIN:
- JIOMYyIICHBI CYIIECTBEHHBIC OMMOKH, IIOKa3aBIIME, 4YTO OOydJamImuiics He o0iagaert
00s13aTeTbHBPIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Yyumenv moocem nogvicumev ommemxy 3a OpPUSUHANBHLIL OMEEM HA BONPOC UNU OPUSUHATLHOE
peulenue 3a0aqu, KOmopwvle CEUOEMeNbCMmEYIOm O  8bICOKOM — MAmeMamuieckom pa3eumuu
obyuarwowezocs; 3a peuieHue 0Oonee CIONCHOU 3a0auu Ui omeem Ha 0ojiee CILONHCHBIL 80NPOC,
npeonodHCeHHble 00YUaOuemMycs OONOIHUMENbHO NOCLEe 8bINOIHEHUs UM KAKUX-TUO0 OpPY2ux 3a0aHU.

2. Ouemca ycmHblX omeemoes o6yualou4uxc;l no mamemamuke

OTBeT OlIeHUBAETCS OTMETKOH «5», eCJ/IM YUYCHHUK:

— TIOMHO pAacKpblI COJepKaHHe Marepualia B o0beMe, NPEeIyCMOTPEHHOM NpOorpaMMoi U
y4eOHUKOM;

—  H3J0KWI MaTepuaid T'PAMOTHBIM S3bIKOM, TOYHO HCIMOJb3ys MAaT€MaTHYECKYH) TEPMHUHOJIOTHIO
Y CUMBOJIMKY, B ONPEJEICHHON JIOTHYECKON MOCIEN0BATEIbHOCTH;

— TPaBUIBHO BBIMOIHUI PUCYHKH, YEPTEKHU, TPAdUKH, COMYTCTBYIOIINE OTBETY;

— IIOKa3aJl yMEHWE WUIIOCTPUPOBATH TECOPUID KOHKPETHBIMHU IPUMEPAMH, IPUMEHATH €€ B HOBOU
CUTYallUH MPH BBIOJIHEHUN MPAKTUYECKOTO 3aTaHUS;

— NPOJAEMOHCTPUPOBAI 3HAHHUE TEOpUHU paHee HU3YyYECHHBIX COITYTCTBYIOIIUX TEeM,
c(hOPMUPOBAHHOCTh U YCTOMYHUBOCTH UCTOJIB3YEMBIX IIPU OTBETE YMEHUH M HaBBIKOB;

— OTBEYaJI CAMOCTOSITENIHHO, 0€3 HaBOISAIIUX BOIPOCOB YUUTEIS;

— BO3MOXHBI OJHa — JB€ HCTOYHOCTH IIPpU OCBCHICHUEC BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIaQJKaX, KOTOPBIC YUYCHHK JICTKO MUCIIPABUII ITIOCJIC 3aMCYaHHA YIHUTECIIA.

OTBeT oneHMBaeTCs OTMETKOH «4», eciin

yIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha OICHKY «5», HO TPU ITOM HMEET OAWH U3

HEJOCTaTKOB:

— B U3JIOKEHUH JOMYIICHBI HEOONbIINe MpoOenbl, HE WCKa3WBIIEe MaTeMAaTHYECKOE COJEpKaHUe
OTBETA;

— JIONyHIEHbl OJWH — JBa HEJOoYeTa IMpPU OCBEUIEHHWH OCHOBHOIO COJAEpKaHUSA OTBETA,
HCTPABJIEHHBIE TTOCIIE 3aMEYAHUS YUUTENS;



AOMYIICHBI omubOka wuau 0Oojee ABYX HCIOOUYCTOB nopru OCBCHICHHUHU BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLIC MTOCJIC 3aMCYaHUSA YYUTCIIA.

OtMeTKa «3» CTABUTCA B CJICAYIOIIHNX CIy4Yasax:

HEMOJIHO PacKpBITO CojAepKaHHe MaTepuaia (CoAepKaHHE H3JI0KEHO (parMeHTapHO, HE BCerja
MOCJIeIOBAaTeNbHO), HO TIOKa3aHO oO0miee IOHMMaHUEe BOMPOCAa U TMPOJEMOHCTPHUPOBAHBI
YMEHHMsI, TOCTaTOYHBIE JUIsl YCBOCHUS MPOrpaMMHOT0O Marepuaia (omnpenaeneHsl «TpeboBaHUSAMEU K
MaTEMaTHYECKOM MOJrOTOBKE YUaIIUXCs» B HACTOSIILEH IpOrpaMMe 110 MaTEMATHKE);

UMENHCh  3aTPyIHEHUs WM  JIOMYIIEHbl OIIMOKM B  ONpEACNICHUH MaTeMaTU4YeCKOM
TEPMHUHOJIOTHH, YepTeXkaX, BBIKIAJAKaX, WCIPABICHHbIE II0CIE€ HECKOJbKUX HAaBOJISIINX
BOIIPOCOB YUUTEJS;

VUYEHHK HE€ CIpaBWiCs C IMPUMEHEHHEM TEOpUHM B HOBOM CHUTyallud TIPU BBIIOJHEHUU
MPAKTUYECKOrO 3aJ]aHusl, HO BBIMOJHWI 3aJaHUsl 00S13aTEIILHOTO YPOBHS CJIOXHOCTU MO JaHHOMN
TeME;

IpU  JOCTAaTOYHOM  3HAaHMM  TEOPETUYECKOro  MaTepuana  BbIABIEHA  HEJAOCTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI1 U HABBIKOB.

OTMeTKa «2» CTAaBUTCH B CJEAYIONIUX CIAydasix:

HE PacKphITO OCHOBHOE COJIEP KaHHUE yUeOHOro MaTepuaa;

OOHApy)KEHO HE3HAHHWE YUYEHHKOM OOJbIIed i Haubojiee BaXKHOW YacTH Y4eOHOTo
MaTepuaia;

JIOTYIIEHbl OLIMOKU B OMpEICNICHUH MOHSITUN, MPHU HCIOIb30BAHUM MaTeMaTH4eCKON
TEPMHUHOJIOTHH, B PHUCYHKaxX, 4epTeKax WM rpauKkax, B BBIKIAIKaX, KOTOPbIE HE
WCIIPABJICHBI [10CJI€ HECKOJIBKMX HAaBOJSAIIUX BOIIPOCOB YUUTES;

y4EHUK OOHAPYKUII MMOJIHOE HE3HAHHE U HEMOHUMaHUe U3y4aeMoro y4eOHOTo MaTepuaa

WIA HE CMOT' OTBETHUTh HM Ha OJIMH W3 TIOCTABIICHHBIX BOIPOCOB IO U3YYCHHOMY
marepuaiy.

Oomas kaaccupukanus oMMOOK.

[Tpu oueHke 3HaHMH, YMEHHUH U HaBBIKOB OOYYAIOMINXCS CIEAyeT YYUTHIBaTh BCE OMIMOKH (IpyObIe U
HEerpyObIe) U HETOUETHI.

TI'pyovimu cuumaromen owmuorku:

HE3HaHHWE OTpeeNICHUs] OCHOBHBIX MOHSATHH, 3aKOHOB, MTPABHJI, OCHOBHBIX MOJOKEHUI TEOpUH,
He3HaHue GopMyII, OOIIETTPUHSITHIX CUMBOJIOB 0003HAYCHUN BEJIUYHH, IUHULl UX U3MEPEHUS,
HE3HaHWE HAMMEHOBAaHUHN €IMHULl U3MEPEHHUS;

HEYMEHUE BBIICIIUTH B OTBETE IJIABHOE,

HEYMEHHE MTPUMEHSITh 3HAHUSI, AITOPUTMBI JJIsl pEIICHUS 3a/1a4;

HEYMEHUE JIeNIaTh BHIBOJIBI M 0000IIEHNS;

HEYMEHHE YUTATh U CTPOUTH rpauKy;

HEYMEHUE T0JIb30BATHCS MEPBOMCTOYHUKAMU, YU€OHUKOM U CIIPaBOYHUKAMH;

MOTEPSI KOPHS WJIM COXPAHEHNE TOCTOPOHHETO KOPHS;

otOpackiBaHue 0€3 00BSICHEHHI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIMOKH;

BBIYMCIUTENIbHEIC OMIHOKH, €CJIH OHU HE SBJISTIOTCS OIUCKOM;

JIOTUYECKHE OIIHOKH.

K nezpyovim omuokam cnedyem omnecmu:

HETOYHOCTH (OPMYIUPOBOK, OMpPENEICHU, MOHATUH, TEOpHil, BbI3BaHHAs HEMOJHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB OIIPEAEIIIEMOr0O MOHATUS MU 3aMEHOU OJHOIO - JIBYX U3 DTUX IIPU3HAKOB
BTOPOCTEIICHHBIMUY;

HETOYHOCTb Ipaduka;

HEpPAMOHAIBHBIA METOJ PEIICHMS 33Ja4d WM HEJIOCTaTOYHO NPOAYMAHHBIA IIJJaH OTBETA
(HapylIeHuE JIOTUKH, TOIMEHA OTJEJIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
HepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIPYroM JIUTEpaTypoit;

HEyMEHHUE pelllaTh 3a7jauu, BBIOIHSITh 3a/1aHus B OOLIEM BH/IE.



Heoouemamu aenaromcesn:

HEepaIMOHAIbHbIE TPUEMBbI BEIYUCICHHUH U TIpeoOpa3oBaHmii;

HeOPEKHOE BHITIOJIHEHHE 3aITUCEH, YepTeKEH, cxeM, TpaduKoB.

YYEBHO - METOJAUYECKOE U MATEPHAJIBHO — TEXHUYECKOE OBECIIEYEHHE

Hopmamusnvie doxymenmul

1.
2.

denepanbHbIi TOCYIApPCTBEHHBII 00pa30BaTEebHBIN CTAHIAPT CPEIHEr0 00IIEro 00pa3oBaHMUs.
[TpumepHas ocHOBHAst 00pa3oBaTeIbHAs IporpaMMa CpeHero o0miero oopa3oBaHusi, 0JJOOPEHHAS
pemeHueM (denepanbHOro y4eOHO-METOIUYECKOT0 OOBEAMHEHUsT IO oO0IeMy 0oOpa30BaHUIO
(mpotoko:n ot 28 urons 2016 r. No2/16-3)

[Iporpammbl. Maremaruka 7-11 kmaccel (yriayOsneHHbii  ypoBeHb) /A.I. Mep3mik, B.b.
[Tononckuit, M.C. Sxup: - M.: Berrana-I'pad, 2020

Yuebno-memoouueckuti komniexkm

Anrebpa v Havajga MaTeMaTUYECKOTrO aHaju3a (yriayOJieHHbIH ypoBeHb): 10 kimacc: yueOHUK IS
ydgammxcs o01eoopazoBaTebHbIX opranusanuii / A. I'. Mepansik, B. b. [lononckwuii, M. C. SAxwup.
— M. :Benrana-I'pa,2020

MaremaTuka. I'eomerpus. YriyOneHsbsii ypoBeHb:10 knacc:yueOHuk/A.I.Mep3nsk, [[.A.
Homwupogsckuii, B.b.ITomoHckui u np. — 3-¢ u3., crepeornit.-M.:Bentana — 'pad, 2020

Anrebpa W Hayala MareMaThueckoro ananmm3a (YrayOsieHHBIH ypoBeHb): 10 kiace
TUTAKTHYECKAE MaTepUabl | MMOCOOME JIJIs ydalmxcs 00meo0pa3oBaTeIbHbIX OpraHu3amuii / A.
I'. Mep3snsik, B. b. [Tononckuii, E. M. Pabunosuu, M. C. fxup. — M.: Benrtana-I'pa,2020

Anrebpa 1 Hauajga MaTeMaTU4yeckoro ananusa (YriayOieHHbI ypoBenb): 10 kiacc: MeToanueckoe
nocobue / E. B. byuko, A. I'. Mep3nsak, B. b. Tlononckuii, M. C. Sxup. — M.: Benrana-
I'pad,2020

I'eomerpusa (YrmyOneHHbld ypoBeHb): 10 Kiacc IUAAKTHYECKHE MaTepUalbl: Iocodue s
yyamuxcs oOmieoOpa3oBarenbHbix opranuzauuii / A. I'. Mepsnsak, B. b. Ilononckuit, E. M.
Pabunosuu, M. C. fAxup. — M. :Benrana-I'pad,2020.

I'eometpus (Yrmyonenusiii ypoBeHns): 10 kmace : meroanueckoe mocobue / E. B. byuko, A. T
Mepsinsik, B. b. [Tononckuit, M. C. Sxup. — M. :Benrana-I'pa¢,2020

Cnpasounvie nocobus, HayYHO-NONYIAPHASL U UCTNOPUYECKAs TUMepamypda

1.

Hwn

o Noa

AraxanoB H. X., [loqmunckuii O. K. Maremaruka : paiioHHble onumnuansl : 6—11 kimaccel. —
M.: Ilpocemenue, 1990.

I'aBpunosa T. JI. 3anumarenpHass Marematuka: 5—11 knaccel. — Bonarorpan : Yaurens, 2008.
JleButac I'. T'. Hecrangaprueie 3anaun no maremaruke. — M. : UJIEKCA, 2007.

Ilepmn C. C., Ilepiu b. C. CrpaHuubl pycCKOM HCTOPMM Ha YpOKax MaTreMaTUKh. — M.:
[Tenaroruka-IIpecc, 1994.

[Tuayrun JI. ®@. 3a crpanunamu yuebHuka anredpsl. — M.: [Ipocsemienue, 2010.

[Towa /Ix. Kak pemate 3anauy? — M. : [IpocBemenue, 1975.

IIpounssonos B. B. 3agaun Ha BeipocT. — M. : MUPOC, 1995.

®dapkoB A. B. Maremarnueckue ommmmnuaasl B mkoie: S—11 kmaccel. — M. : Aiipuc-IIpecc,
2005.

Ounnmkiaonenus g npereil. T. 11 : Maremaruka. — M.: ABanTta+, 2003.

. http:/www.kvant.info/  Hayuno-momynsipublii  (u3MKO-MaTeMaTHUeCKUH  JKypHAl A7

IOKOJBbHUKOB M CTYACHTOB «KBanT».



Teuamuuvle nocobus

1. TaOmwuue! mo maremartuke 1t 7—11 Kiaccos.
2. TloptpeTs! BeIOAOMUXCS JesTeeH B 00IaCTH MaTEMATUKH.

Hugppopmayuonnvie cpedcmea

1. Komnekuus menuapecypcoB, 3JEKTPOHHbIE 0a3bl IaHHBIX.
2. Wurepner.

DKpanHo-38yK08ble NOCOOUS

BuneopuinbMbl 00 HCTOPUN pa3BUTHSI MATEMATHKH, MATEMAaTHUECKUX UICH U METOJIOB.
Texnuueckue cpedocmea 00yuerHus.

1. KommbroTep.

2. MynbTHMEIUAnPOSKTOP.
3. DkpaH (Ha MITaTUBE WM HABECHOM).

Yuebno-npakmuueckoe u yuebno-nabopamopnoe obopyodosanue

=

Jlocka MarHuTHasi C KOOPJAUHATHOM CETKOM.

2. KommuiekT 4epTEéXHBIX HHCTPYMEHTOB (KJIACCHBIX M pa3faTOUYHBIX): JUHEWKa, TPAHCIOPTHUD,
yronbHUK (30°, 60°), yronbHuK (45°, 45°), LUPKYJIb.

3. HaGopsl mis mopenupoBaHus (LBeTHas Oymara, KapTOH, KajlbKa, KJIeH, HOKHUIIbI, IJIACTUIIMH).



		2023-08-31T11:16:19+0400
	Тарасова Инесса Юрьевна




