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PaGouas nporpamma no marematuke 10—11 kiaaccsl
Ilosacnumenvnasn 3anucka
[Iporpamma BKIIIOYAET YETHIPE pas3jena:
e [losicHuTeNbHAS 3alKCKa, B KOTOPOH KOHKPETU3UPYIOTCS OOILIME IETH CPEIHETO
o0m1ero o0pa3oBaHus Mo anredpe U HavajIaM aHan3a;
O XapaKTepHCTUKa y4eOHOTO Kypca;
O MecTO B yueOHOM ILIaHE;
O JIMYHOCTHBIE, METANpeJIMETHBIE W TPEIAMETHbIE Pe3yIbTaThl OCBOCHUS
y4eOHOro Kypca;
O IUIAaHUpPYEMBIEC Pe3yNIbTaThl U3YUSHHS YU€OHOTO Kypca.
e Comepxanue Kypca aiareOpbl W Hadajl MaremMarmdeckoro anammsa 10—11
KJIaCCOB.
e [IpumepHoe TeMaTHYECKOE IJIAHUPOBAHUE C OMNpEACICHHEM OCHOBHBIX BHUIOB
y4eOHOM IeATENIbHOCTH 00YyJaroInXCsl.
e PexomeHIanmu no OpraHu3aIiy U OCHAIIEHUIO YIeOHOTO TpoIiecca.

VY4eOHBIE  Kypc TOCTPOEH Ha  OCHOBe  DenepaqbHOTO  TOCYJapCTBEHHOTO
oOpa3zoBaTenpHOTO cTaHaapra ¢ y4éromM KoHIenunum wmaTeMaTH4ecKkoro oOpa3oBaHHS W
OpUEHTHPOBAaH Ha TpeOOBaHUS K pe3yiabTaraM oOpas3oBaHus, coxaepkammmcs B [IpumepHoi
OCHOBHOM 00pa3zoBaTeNbHONW TpOrpaMMe OCHOBHOTO oOmiero oOpa3zoBanus. B HEM Takke
YYUTHIBAIOTCSl TOMUHUPYIOIINE WICH W TOJOXKEHHUS TPOrpaMMbl pa3BUTHS U (HOpMUPOBAHHS
YHUBEpPCAJIbHBIX Y4eOHBIX MAEMCTBUIl [ OCHOBHOTO 00IIero oOpa3oBaHMs, KOTOpHIE
obecreunBaroT (POpMUPOBAHUE POCCUUCKONW TPaKIAHCKOW HIACHTHYHOCTH, KOMMYHHKATHBHBIX
Ka4eCcTB JIMYHOCTH W CIIOCOOCTBYIOT (OPMHUPOBAHHIO KITFOYEBOH KOMIETCHIIMM — YMEHHS
VUUTBCA.

[IporpaMmma mo maTtemaTvKe HampaBlieHAa Ha pPealU3alfi0 CHUCTEMHO-IESTeIbHOCTHOTO
MOJIX0/1a K MpoIieccy 0OydeHusl, KOTOPBIM 00eCIIeYnBaeT:

MOCTpPOEHHE O00pa30BaTEIBHOIO Mpoliecca ¢ Y4ETOM HMHIUBUIYATbHBIX BO3PACTHBIX,
TICUXOJIOTHYECKUX, (PH3NOTIOTHIECKUX OCOOEHHOCTEH M 3J0POBBS 00YJAIOITUXCS;

(¢bopMHpOBaHHE TOTOBHOCTH OOYYalOMIMXCS K CaMOPa3BUTHUIO U  HENPEPHIBHOMY
00pa3zoBaHUIo;

(dhopmMupoBaHNE aKTUBHON yU4e€OHO-TIO3HABATEIILHOM JAEITEIIBHOCTA 00YJarONIUXCS;

(dhopMHpOBaHKE MO3UTUBHOTO OTHOLIEHUS K TIO3HAHUIO HAYYHON KapTUHBI MUPA;

OCO3HAHHYIO OPraHU3alui0 00YYaIOIIMMUCA CBOEH NIEATEIBbHOCTH, a TAaKXKe aJIeKBaTHOE
e€ OIlCHMBAaHUE;

MIOCTPOCHHE Pa3BUBAIOIIEH 00pa30BaTEIbLHOM Cpe/ibl 00yUSHHUSI.

N3yuenue anrebppl U Hayal MaTEeMaTUYECKOTO aHAlIM3a HAIPaBJICHO Ha JIOCTIKEHUE
CIIEYIOIIUX LIeTIei:

CHUCTEMHOE M OCO3HAaHHOE YCBOEHHUE Kypca anreOpbl U Hauajl MaTeMaTHYeCKOTO aHaIH3a;

(dhopMHpOBaHKE MaTEMATHUYECKOTO CTHJIS MBIIIJICHHS, BKIIIOYAIOIIETO B ce0s MHIYKIHUIO U
NeNyKIuo, 0000IIeHrne W KOHKpPETH3allMio, aHallu3 M CHUHTE3, KIACCU(PHUKAIUI0 U
CUCTEeMAaTHU3aIIHI0, a0CTpAarupoOBaHUE U aHATIOTHIO;

pa3BUTHE WHTEepeca OOYyJalOMIMXCS K M3YYEHHIO anreOpbl M Hayal MaTeMaTH4ecKOTO
aHanu3a;

WCI0JIb30BAaHME MAaTeMaTUYEeCKUX MOJENeH JUIsl pelIeHus] MPUKIAIHBIX 3a/ad, 3a1ad U3
CMEXHBIX JTUCIUILINH;

NpUOOpETEHNE OMbITa OCYLIECTBICHHUS Yy4eOHO-MCCIIENOBATENbCKOM, MPOEKTHOH U
MH(OPMAIMOHHO-TI03HABATEIbHON 1€ TEIbHOCTH;

pa3BUTHE WHAMBHUIYaJIbLHOCTH UM TBOPUYECKUX CIOCOOHOCTEH, HAaIlpaBJICHHOE Ha
MOJITOTOBKY BBIITYCKHUKOB K OCO3HaHHOMY BbIOOpY Mpodeccuu.

VYuebHbIil npeaMer «MaTeMaTHKa» BXOAUT B MEpPeUYeHb y4EOHBIX MPEIMETOB, 00sI3aTelb-
HBIX JUIS W3y4eHUs B cpeaHed oOmeoOpa3oBarenbHOi 1mikone. [laHHas mporpamma
IpeaycMaTpUBAET U3ydyeHHe MpeMeTa Ha 0a30BOM ypOBHE.

[Iporpamma peannsyer aBTOPCKHE HUJEHU Pa3BUBAIOIIETO 00ydyeHHUs] MaTeMaTuKe, KOTOpoe



JOCTUTaeTCsl 0COOCHHOCTSIMH M3JI0KEHHUSI TEOPETUYCCKOTO MaTepraia U CUCTEMOMN YIPaKHEHH
Ha CpaBHEHHWE, aHAINW3, BBIJCICHHE TIJIABHOTO, YCTAHOBJICHHE CBs3eH, Kiaccu(UKaIHUIO,
0000IEHUE U CUCTEMATU3ALIUIO.

Oowan xapakmepucmuka Kypca MamemamuKku

Conepxxanue Kypca anzedopwvt u Hauan mamemamuyeckozo ananuza B 10—11 xnaccax
MPEACTABICHO B BHJE CICAYIOIIUX COACPXKATENbHBIX pa3feiioB: «YUuejaa W BeJMUYMHBIY,
«BbIpa:keHusi», «YpaBHeHHUs " HEepPaBeHCTBAY, «DyHKIUW, «J1eMEeHTBI
MaTeMaTH4YecKOro aHaiau3a», «BepositHocTh M cratuctuka. PaGora ¢ JaHHBIMMY,
«AJredpa 1 HA4YaJIa MATEMATHYECKOT0 AHAJIN3a B HCTOPUYECKOM Pa3BUTHI.

B pasnmene «Umeaa M BeJMUYMHBID» PACHIMPSIETCS TOHSATHE YMCIA, KOTOPOE CIIYKHT
(GbyHIaMEHTOM THOKOTO M MOIIHOTO ammnapaTa, WCIOJIb3yeMOTO0 B PEIICHHH MaTeMaTHYeCKUX
3a/lady U B PEHICHUHW 3a7ad CMEXKHBIX TUCHUIUIMH. Marepuan JaHHOTO pasjenia 3aBepliacT
COACPIKATCIIbHYIO JIMHUIO HIKOJBHOTO KypCa MaTEMaTUKA «YUwncna ¥ BeTUYUHED) .

Ocob6eHHOCThIO pa3nena «BeipakeHus» SBISETCS TO, YTO MaTepUal U3ydaeTcsl B Pa3HbIX
Temax Kkypca: «llokazarenpHass u Jsorapudmuueckas QyHkun», «TpuroHomeTpuyeckue
¢byakuun», «Crenennas ¢Gynkuus». Ilpu  wu3ydenunm dToro pazaena  GopMHpPYETCs
NpeACTaBJICHUE O IMPUKIAJHOM 3HAYCHHUHM MAaTreMaTuKu, O IICPBOHAYAJIBHBIX JMMPUHIMIIAX
BBIYHCIIMTEIILHOM MaTeMaTHKU. B 3aaa4u U3y4dCHUs pa3Zciia BXOJAUT Pa3BUTHC YMCHUA pCIIATh
3aaa4u palruOHAJIIBHBIMHU METOJaMH, BHOCHUTH HGO6XOHI/IMBI€ KOPPEKTHUBBI B XOJ€ PCHICHUA
3a/1auH.

Oco0eHHOCTBIO pa3fena «YpaBHEHUS M HEPABEHCTBA» SBJSIETCS TO, YTO MaTepHal
M3y4aeTcsi B pa3HbIX Temax Kypca: «lloka3arenpHas u jmorapudmudeckas QyHKun», «Tpuro-
HoMeTpuieckue ¢yHkun», «CreneHHas QyHkmus». Martepuan JaHHOTO paszjienia HOCHT
MPUKIIAJHON XapakTep M YYUTHIBAET B3aMMOCBS3b CHCTEMBl HAy4dHbIX 3HAaHUM W MeETOJa
MO3HAHUS — MaTeMaTHYECKOT0 MOJENIMPOBAHHUSA, MPEACTABIAET IIUPOKHE BO3MOXKHOCTH IS
Pa3BUTUS AITOPUTMHUYECKOTO MBIIIICHHS, 00ECIeUnBAET OMBIT MPOIYKTUBHOW AEATEIbHOCTU
JUIS Pa3BUTHS MOTHUBALIMM K 0OYUEHHUIO U MHTEJUIEKTA.

Paznen «@yHkuuu» pacimupsier Kpyr 3JIeMEHTapHbIX (YHKIMHM, H3y4eHHBIX B Kypce
anreOpsl 7—9 KI1accoB, a TaKKe METOJIOB UX HccaeaoBaHus. L{enpio u3yueHus 1aHHOTo pas3ena
sBysgeTcs (OpPMUPOBAHUE YMEHUSI COOTHOCUTDH pealbHbIE 3aBUCUMOCTH U3 OKPYXKAIOLIEH JKU3HU
U U3 CMEXKHBIX JUCHMIUIUH C 3JIEMEHTapHBIMU (YHKIMSIMH, HCIOJIb30BaTh (PYHKIIMOHAIBHBIE
npejacTaBieHus Juia pemeHus 3agad. COOTBETCTBYIOLIUN MaTepHall CIOCOOCTBYET Pa3BUTUIO
CaMOCTOSITEJIBHOCTH B OpPraHU3alluy U MPOBEICHUH UCCIIEI0OBAHUM, BOOOpaXEHHUS U TBOPUECKUX
CIOCOOHOCTEH ydanuxcs.

Martepuan pasnena «9JeMeHTbl MaTeMaTHUYECKOr0 aHAIN3ay, BKIIOYAIOIIUN B ce0sl TEMbI
«[IpousBognas u e€ npumeHeHue» u «MHTerpanm u ero npumeHeHHe», GOPMUPYET Mpea-
cTaBJieHHUs 00 OOIIMX UIESIX U METOJaxX MareMaTtuyeckoro aHanusa. Llenb uzyuenus pasznena —
MpUMEHEHHE afmapara MaTeMaTH4eCKOro aHalu3a I  pelleHHs MAaTeMaTH4YeCKUX H
MPAKTUYECKUX 3a]1a4, a TaKKe JJs JOKa3aTeNbCTBA psAa TEOPEM MaTeMaTHYeCKOro aHajau3a U
TEOMETPHH.

Copepxanne pasnena «BeposaTHocTh U cTatucTtuka. PaboTa ¢ JHaHHBIMH» PACKpPHIBAET
MIPUKIIATHOE U MPAKTUYECKOE 3HAYCHHE MAaTeMaTUKU B COBPEMEHHOM Mupe. MaTepuan TaHHOTO
paznena crnocoOCcTByeT (OPMHUPOBAHHMIO YMEHHS BOCHPUHUMATh, MPEACTABIATh U KPUTHUECKU
aHAJIM3UPOBaTh HMHQOpPMAIIMIO, TPEACTABICHHYI0O B pPa3IMYHBIX QopMax, MOHUMAHHUIO
BEPOSATHOCTHOTO XapaKkTepa peajbHbIX 3aBUCUMOCTEM.

Paznen «AnreOpa u Hauana MaTeMaTHYeCKOrO aHaliM3a B HMCTOPUYECKOM DPA3BUTHI
MO3BOJIsIET C(OPMUPOBATH MPEJICTABICHHE O KYJIBTYPHBIX U MCTOPHUYECKUX (pakTOpax CTaHOB-
JIEHUS MATeMaTUKH KaKk HayKd, O LIEHHOCTH MaTeMaTHYeCKUX 3HAHMM W UX MPUMEHEHHU B
COBPEMEHHOM MUDE, O CBSI3M HAYYHOTO 3HAHMS U LICHHOCTHBIX YCTaHOBOK.

Conepxxanne Kypca ceomempuu B 10—11 xnaccax mpeacTaBieHO B BUJIE CIEAYIOIIMX
cojiepxaTenbHbIX pa3nenoB: «[lapaniesbHoCTh B mpocTpaHcTBe», «[lepneHauKyIsIPHOCTD B
npocrpancrtse», «MHororpanHukmn», «KoopauHatbl U BeKTOpPbI B MpocTpaHcTBe», «Tea
BpaleHus», «O0bémal Tea. [lnomans chepbny, «I'eoMeTpusi B MCTOPUUYECKOM Pa3BUTHI.



B pazmene «llapamnenpbHOCTh B MPOCTPAHCTBE» BBOIUTCS IMOHATHE NapauIeIbHOCTH
OPSIMOM U TIJIOCKOCTH, KOTOPOE CIYXKHUT (YHIAMEHTOM THOKOrO W MOIIHOTO armapaTa, Hc-
MOJIb3YEMOTO B PEIICHUH I'€OMETPHUYCCKUX 3a/1a4.

B 3amaun uzyuenus pasnena «[lepneHIUKYISIPHOCTh B TPOCTPAHCTBE» BXOIUT PA3BUTHE
YMCHHA pellaThb 3aJadyd palMOHaJIbHBIMU MCTOAAMH, BHOCHTH H€O6XOI[I/IMBIG KOPPCKTUBLI B
XOJIe PeIICHHS 3a/1a4H.

OcobenHoCTBIO pa3nena «MHOTOTPaHHHUKHY SBISETCS TO, YTO MaTepuan JaHHOTO
paszaeiia HOCUT MPUKIAJTHON XapaKTeEpP U YUUTHIBAET B3aUMOCBSI3b CUCTEMbl HAYYHBIX 3HAHUU U
MCTOJAa MO3HAHUA — MATEMATHYCCKOT'O MOACIUPOBaHNA, O6J'IaIIaCT MHUPOKUMHU BO3MOXKHOCTIAMU
JJIA Pa3sBUTHUA AJITOPUTMHUYCCKOTI'O MBIIJICHU A, o0ecrneunBaeT OIIBIT HpOHYKTHBHOﬁ
JACATCIBbHOCTH, O6CCHC‘II/IB3.IOHII/H>'I Pa3BUTHEC MOTHBALIUU K O6yquHIO 1 UHTCIIJICKTA.

Paznen «KoopauHaTel 1 BEKTOpBI B NPOCTPAHCTBE» PACIIMPSET MOHATHS, U3yUYECHHBIE B
Kypce TeoMeTpuu 7—9 KIIacCoB, a TaKKe METOJbl uccienoBanus. Llenpio u3ydeHus AaHHOTO
pasnena sBigercs (GpopMHpOBaHHE YMEHHS NPUMEHSATb KOOPAMHATHBIM METOJA JUIsl pelIeHUs
PA3JIMYIHBIX TCOMECTPUYCCKHUX 3a/1ay.

Martepuan pasnena «Tenma BpameHUs» CIIOCOOCTBYET Pa3BHTHIO CAMOCTOSITEIHHOCTH B
OpraHW3allii W TIPOBEIACHHUH WCCIEAOBAHNN, BOOOPKEHUS W TBOPUECKUX CIIOCOOHOCTEH
YYaITIXCS.

Marepuan paznena «O0bémbl Ten. [lnomane cheps» GopMupyer mpeacTtaBieHus 00
0o0IIUX UACSX M METOJaX MaTeMaTHYSCKOTO aHamm3a U reoMmerpuu. Llens m3ydyeHus pasziena —
MNPUMCHCHUEC MAaTEMAaTH4YCCKOI'O arirapara Ijd pPEeIICHHUSA MAaTCMAaTUYCCKUX W HPAaKTHYCCKHX
3a/1a4, a TaKXkKe JJI I0Ka3aTeNIbCTBA Psiia TEOPEM.

Paznen «l'eomerpusi B  HCTOPHYECKOM  pPa3BUTUU»  TO3BOJISIET  CHOPMHUPOBATH
MpEACTABJICHUEC O KYJIBTYPHBIX U HCTOPUYCCKUX (baKTOan CTaHOBJICHUA MAaTCMATHKU KaK HAYyKH,
O ILIEHHOCTH MaTeMaTUYeCKUX 3HAHUW U UX MPUMEHEHHH B COBPEMEHHOM MHpPE, O CBS3H
HAyYHOTO 3HAHUS U LIGHHOCTHBIX YCTaHOBOK.

MecTo Kypca MaTeMaTHKH B 0a3MCHOM y4eOHOM IJIaHe

B 6a3ucHom yueOHOM (00pa3oBaTeIbHOM) IJIaHE HA M3YYCHHUE MAaTEMAaTHKH OTBEACHO 4
yaca B Hexenmto, 136 vacoB romoBeix. M3 HEX Ha pa3zaen anreOpsl U Haval MAaTeMaTHYECKOTO
ananmu3a B 10— 11 kmaccax OCHOBHOM IIKOJIBI OTBEICHO 3 YYEOHBIX Yaca B HEJENIO B TCUCHUE
Ka)KJI0ro rojia o0y4eHus, a Ha pa3zies TeoMeTpus 2 yaca B HeJleto.

JInyHOCTHBIE, MeTanpeAMeTHbIE U MPeIMeTHBIE Pe3yJIbTAThl 0CBOCHHS COIePKAHUS
Kypca ajredpbl 4 HA4aJI MATEMaTHYECKOI0 aHAJIN3a
N3yuenne anreOpbl M Hayal MAaTEMaTHYECKOTO aHaiM3a 0 JIAaHHOW Iporpamme
CocoOCTBYET (POPMUPOBAHHIO Y YUAIIUXCS IMYHOCTHBIX, METAPEAMETHBIX M MPEIMETHBIX pe-
3yJIbTAaTOB OOYYEHHUs, COOTBETCTBYIOIIUX TpeOoBaHusIM DenepaibHOr0 TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa CPEIHETO OOIIEro 0Opa3oBaHHUS.
Jluunocmuvie pezyiomamoi:

1. BocmUTaHHME POCCHUCKOW Tpa)KJIaHCKOW WIACHTUYHOCTU: TATPHOTH3MA, YBAXKCHHS K
OTtedecTBY, 0OCO3HAHHE BKJIaJIa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2. (dopMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS
HAYKU U OOIIECTBCHHOU MPAKTUKH;

3. OTBETCTBEHHOE OTHOIIECHHE K 00y4YeHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO U
caMo00pa3oBaHMUIO Ha TMPOTSKEHUM BCEH IKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMpephIBHOMY 00pa30BaHHI0 KaK YCIOBUIO yCHENIHOW mpodeccHoHalbHOM U
0OIIECTBEHHON JESITENTFHOCTH;

4. 0co3HaHHBIN BEIOOP OyayiIel npodeccuoHaNbHOM AeATeTbHOCTH Ha 0a3e OPUEHTHPOBKHU B
Mupe mnpodeccuii U TpodecCHOHAIBHBIX NPEANOYTCHHM; OTHOIIEHHE K Tmpodec-
CHUOHANILHOM JIEATENhbHOCTH KaK K BO3MOXHOCTH Y4YacTHSl B pEIICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX U OOIIECHAIMOHANBHBIX MpobieM; (HopMHpOBaHHE
YBOKHUTETLHOTO OTHOWICHUS K TPYAY, PA3BUTHE OIbITA y4acTHUs B COLUATBHO 3HAYUMOM



TpyJAe;

yMEHHUE KOHTPOJIHMPOBAThH, OLEHUBATh U aHAIM3UPOBATH MPOLECC M PE3yIbTaT y4eOHOH H

MaTeMaTHYECKOMN AeATEIbHOCTH;

YMEHUE YIPABIATH CBOECH MO3HABATEIBLHOU JEATEILHOCTBIO;

YMEHHME B3aUMOJCHUCTBOBAaTh C OJHOKJIACCHMKaMH, JAE€TbMHU MJIAJIIErO BO3pacTa u

B3pOCJIBIMU B 00pa30BaTENIbHOM, OOIIECTBEHHO IOJIC3HOH, Yy4eOHO-UCCIIe0BATEIHCKOM,

MIPOEKTHOM U IPYTrUX BUJAX JEATEIbHOCTH;

KPUTUYHOCTh MBIIUICHUS, WHUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTH TIPHU PEIICHUH

MaTeMaTHYECKUX 3a/a4.

Memanpeomemnule pe3yibmamol:
1. yMeHue caMOCTOSATENBHO OINpEAENATh LEeIU CBOEH JEATENbHOCTH, CTaBUTh U
dbopmymupoBath JUIs ce0s1 HOBBIE 3a1a4u B yué0e;
2. yMEHHE COOTHOCHTH CBOM JCHCTBHS C IUIAHHUPYEMBIMH pPe3yJbTaTaMH, OCYIIECTBIATH
KOHTpPOJIb CBOEH JESTENbHOCTH B MPOIECCE JOCTHXKEHUS Pe3ylbTara, ONpeneisTh CIOCOObI
NEeUCTBUM B paMKax NMPeIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTHUPOBATh CBOU JEHCTBUS
B COOTBETCTBHUU C U3MEHSAIOLIEHCS CUTYaIIUEH;
3. yMEHHE CaMOCTOSITENIbHO MMPUHUMAThH PEIICHHs, POBOUTH aHAIN3 CBOCH e TEITLHOCTH,
MIPUMEHSTH Pa3JIMYHBIE METO bl TIO3HAHUS;
4. BnajeHWEe HABBIKAMH TI03HABATEIILHOM, Y4e€OHO-MCCIIENOBATEIbCKOM M TPOEKTHOU
NesITeNIbHOCTH;
5. (¢opMmupoBaHUE TOHATUHHOTO ammapara, yMEHUs CO3/1aBaTh 000OIEHNs, YCTaHABINBATh
aHAJIOTUH, KJIACCU(PUIUPOBATh, CAMOCTOSITEIbHO BHIOMpPATh OCHOBAaHUS M KPUTEpUU JUIf
KJaccuukanuu;
6. yMeHHWe yCTaHAaBIMBaTh IPHUYMHHO-CIICJACTBEHHBIC CBSI3M, CTPOWUTH JIOTUYECKOE
paccyxaeHue, yMO3akiIoueHne (MHIyKTUBHOE, IETyKTUBHOE U IO aHAJOTHUH) U AeNaTh BbI-
BO/IbI;
7. ¢opMHpoBaHHE KOMIIETEHTHOCTH B O00JacTH UCIOJIB30BaHMS WHGOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH;
8. yMeHMe BUIETh MaTeMaTHYECKYIO 3a7[auy B KOHTEKCTEe MPOOIEMHOM CUTYyalluu B JPYTUX
JUCLUIIIIMHAX, B OKpYKaOUIEH KU3HH;
9. yMeHHE CcaMOCTOSATENIbHO OCYIIECTBJISATh MOUCK B Pa3jIMYHBIX HCTOYHUKAX, OTOOD,
aHaJlu3, CHCTeMAaTU3alui0 M Kilaccudukanuio uHGOpPMALUU, HEOOXOJUMOW sl peIIeHUs
MaTeMaTHYeCKUX MpoOsieM, MPEeACTaBIsATh €€ B MOHATHOHM ¢dopMe; MPUHUMATh pEUICHHE B
YCIOBUSAX HEMOJHOW WM M30BITOYHOM, TOYHON WM BEPOSITHOCTHOW WH(MOpMAaLUK;
KPUTHYECKH OLEHUBATh M WHTEPIPETHPOBATH MH(OPMAIMIO, MOIYYAEMYIO0 M3 Pa3IUYHBIX
HWCTOYHUKOB;
10. ymeHHe HCIOJB30BaTh MaTEMaTUYECKHE CPEICTBA HArISAHOCTH (TpaduKH, TaOJIUIIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPAINK, HHTEPIIPETAINU, apTyMEHTAIlUY;
11. ymeHue BBIIBUTATh TUIIOTE3bl MPU PEIICHUU 3a/laud, MOHUMATh HEOOXOAUMOCTh HUX
MIPOBEPKHU;
12. moHMMaHuEe CYIIHOCTH QJITOPUTMHUYECKHX NPEANUCAaHUM U yMEHHE JeiCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.
IIpeomemnvie pe3yromamoi:

1. oco3HaHue 3HAYCHUS] MAaTEMATHKU B TIOBCETHEBHOW KU3HU YEJIOBEKa;
2. TIpelcTaBJCHHE O MaTeMaTHUeCKON Hayke Kak cepe MaTeMaTHUeCKOl AesTenTbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTHU ISl pa3BUTHUSI IUBUIIN3ALUY;
3. yMeHHME ONHCHIBATh SBJICHHUA pEaJbHOTO MHpa Ha MAaTeMaTUYeCKOM  SI3BIKE;
MPEACTABICHUE O MATEMATUUYECKUX MOHATUSIX U MAaTEMAaTUYECKUX MOJEIIAX KaK O BaKHEHIIeM
WHCTPYMEHTApUHU, NTO3BOJIAIOIIEM ONMCHIBATh U U3Y4aTh pPa3HbI€ MPOLECCHI U SBJICHHUS;
4. mpexacraBieHue 00 OCHOBHBIX MOHATHUAX, UACIX U METO/aX alreOpsl 1 MaTeMaTH4EeCKOTO
aHaIN3a;
5. TIpeiacTaBiCHHE O MpolleccaX U SBJICHUAX, HMEIOIIUX BEPOSTHOCTHBIA Xapakrep, O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHUpE, 00 OCHOBHBIX MOHSTHUSX Olie-



MEHTapHOM TEOpUU BEPOSITHOCTEH; yMEHHE HAaXOJUTh M OLEHUBATh BEPOSITHOCTU
HACTYIUICHUsI COOBITHI B TPOCTEHIINX NPAKTUYECKUX CUTYalUsAX M OCHOBHBIC XapakTe-
PUCTUKH CIIyYalHBIX BEJIUYHH;
6. BiIageHHE METOJAMH JIOKAa3aTeJIbCTB M aJTOPUTMAMHU PEIICHUs; YMEHHE MX MPUMEHSTH,
IIPOBOJUTH JI0KA3aTENIbHbIE PACCYXKACHUS B XO/I€ PELICHUS 3a/ay;
7. TPaKTUYECKH 3HAYMMbIE MAaTeMaTHYECKWE YMEHHUS ¢ HaBBIKH, CIIOCOOHOCTh HX
MIPUMEHEHMS K PEIICHHUI0 MaTeMaTUYECKHMX M HEMAaTeMaTH4eCKHX 3ajad, IpelroJiararomue
YMEHHUE:
a. BBIMOJIHATH BEIYUCIICHUS C IEHCTBUTEIILHBIMU U KOMIUIEKCHBIMH YHCIIAMU;
b. pemiath  panMoHaNbHBIC,  UPPALUOHAIBHBIC,  IOKA3aTEeJIbHbIC,  CTCICHHBIC U
TPUTOHOMETPUUECKNE YPaBHEHUS, HEPABEHCTBA, CHCTEMbI YPaBHEHUI U HEPABEHCTB;
C. pelaTh TEKCTOBbIE 3aJlaud apU(PMETUYECKUM CIOcOoOOM, C MOMOIIBIO COCTaBIEHUS U
peuieHust ypaBHEHU, CUCTEM YPaBHEHHUM W HEPABEHCTB;
d. ucnonp30BaTh aNreOpanvecKHid sI3bIK IS OMUCAHUS TIPEAMETOB OKPYKAIOIIEr0 MUpa U
CO3aHUSI COOTBETCTBYIOIIUX MaTeMaTUYECKUX MOJIETIEH;
€. BBINOJHATh TOXJECTBEHHbIE MpeoOpa3oBaHUsl PALUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX BBHIPAKCHUI;
BBITIOJTHSATH OTIEPAlMU HAJl MHOXKECTBAMU;
uccienoBaTh GYHKIUU C TOMOIIBIO IPOU3BOJHON U CTPOUTD UX IPpaUKH;
BBIYMCIIATH TUIOIMIAU PUTYp U 00BEMBI TEJ C IOMOIIBIO OIMPEIEIEHHOTO HHTErpaa;
MMPOBOJIUTHh BBIYUCIICHHUS] CTAaTUCTUYECKUX XaPAKTEPUCTHUK, BBIMOJHATH MPUOIMHKEHHBIC
BBIYUCIICHUS;
J. pemiath KOMOMHATOPHBIC 3a/1a4H;
8. BlajeHWe HaABBIKAMHM WCIIOJIE30BAHUS KOMITBIOTEPHBIX TIPOTpaMM TMPH  PEIICHUN
MaTeMaTHYECKHX 3a/1a4.

IlianupyemMble pe3yJabTaTbl O0yYeHHs aJjiredpe W HA4YajJaM MaTeMATH4eCKOIo
aHaJIM3a

Yucia 1 BeTHIHHBI

BeinmyckHUK HayduTes:

OTIepUpOBaTh TOHATHEM «paJuaHHas Mepa YIJa», BBIIOJIHATH MPeoOpa3oBaHUS
paaaHHON MEpHI B TPAIYCHYIO U T'PalyCHOM MEphI B PaJMaHHYIO;

OTIEpUPOBATH MOHATHEM «KOMILJIEKCHOE YHCJI0», BBIOJIHITH apu(MeTH4YecKre onepaiuu
C KOMILJIEKCHBIMH YUCJIAMU;

n300paxaTh KOMIUIEKCHBIE YHMCIIa Ha KOMIUIEKCHOM MJIOCKOCTH, HAXOAUTh KOMILIEKCHYIO
KOOpAMHATY YHCIIA.

BBINYCKHHUK OJIYYUT BO3MOKHOCTB:

WCIIOJb30BATh PA3JMYHBIE MEpPbl WM3MEPEHMSI YIJIOB IPU PELIEHUH TIE€OMETPUYECKUX
3a/1a4, a TaKXkKe 3aJ1a4 U3 CMEXHbIX JUCLUILINH;

MPUMEHITh KOMILJIEKCHBIE YKCIIa JJISl PEelIeHus anreOpandeckux ypaBHEHUH.

Boipaxenust

BrinyckHUK HayduTcs:

ONEPUPOBATH MOHATUAMHU KOPHS N-U CTENEHU, CTENEHU C PALMOHAJIBHBIM MOKAa3aTelleM,
CTETEeHHU C JCHCTBUTEIHHBIM MOKa3aTeNeM, Jorapudma;

MIPUMEHATh TMOHATHUS KOPHS N-U CTENEHM, CTENEHU C PALUOHAIBHBIM IOKa3aTesieM,
CTETIEHHU C JEHCTBUTENbHBIM TOKa3areneM, jJorapudmMa U UX CBONCTBA B BBHIYMCICHHUSIX U MPHU
pelIeHuN 3a/1a4;

BBITIONIHATh TOKJIECTBEHHBIE MPEOOpa3oBaHMs BBIPAXKEHHUH, COJAEpKAIIUX KOPEHb N-i
CTENEHHU, CTENEHU C pPallMOHAJIBHBIM IOKAa3aTEeJIeM, CTENEHH C JEeHCTBUTENIbHBIM MOKA3aTeleM,
norapudm;

ONEpPUPOBATh MOHATUSAMHU: KOCHHYC, CHHYC, TaHI€HC, KOTaHT€HC YIJia IOBOpOTa,
ApPKKOCHUHYC, apKCUHYC, APKTAHT€HC U ApKKOTAHT€HC;

BBITIONTHATH TOXJAECTBEHHBIE MPEOOPa30BaAHMS TPUTOHOMETPHUYECKIX BBIPAKEHHIA.

BBINyCKHHUK MOJIYyYUT BO3MOKHOCTb:
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BBITIOJITHATE MHOTOLIAroBbIE MPeoOpa3oBaHUsl BBIPAKEHHUM, NMPUMEHsS MIMPOKHA HabOp
croco00B U IPUEMOB;

NPUMEHATh TOXKIECCTBEHHBIE NPEOOpa30BaHMs BBIPAKEHUH [UIA pELICHUs 33434 U3
Pa3IMYHBIX Pa3/IeoB Kypca.

YpaBHeHUSI U HEPABEHCTBA

Buinycknux nayuumes:

pemaTh UpparroHaIbHbIe, TPHTOHOMETPHUYECKHE, TTOKa3aTeIbHbIE U JIorapu(MUIecKue
YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI;

pemaTh anredpandeckue ypaBHEHUS] HA MHOXKECTBE KOMIUIEKCHBIX YHCET,;

MMOHMMaTh YpPaBHEHHE KaK BAKHEHIIYI0 MATEeMaTHYECKYI0 MOJENb ISl OMUCAHUS H
M3yUYeHHsI Pa3HOOOpPA3HBIX pealbHBIX CHTYallMi, peliaTh TEKCTOBBIE 3aJayll alreOpandecKuM
METOJIOM;

MPUMEHSTH rpadudecKkre IpeACTaBICHUS ISl HCCIIEIOBAHNS YPaBHEHUH.

Buinycknux nonyuum 6o3moscnocms.

OBJIAZICTh TIPUEMAMH PEIICHUS YpaBHEHU, HEPABEHCTB M CUCTEM yYpaBHEHUIl; IPIMEHATH
anmapar ypaBHEHHH JUIS pelieHHs pa3HOOOpa3HbIX 33ad U3 MaTeMAaTUKH, CMEXHBIX TIPEAMETOB,
MIPAKTHKH;

MPUMEHATh TpaUUecKre MPEICTaBICHUS ISl UCCIEeNOBaHUS YpaBHEHUI, HEPaBEHCTB,
CHCTEM YpaBHEHHM, COJIEPIKAIINX MTapaMeTPHI.

D yHKUUHA

Buvinyckuuk nayuumes:

MMOHUMATh M UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TIOHATHS, S3bIK (TEPMHHBI, CAMBOJIHUECKUE
0003HaYCHHS);

BBITIOJIHATh ~ TOCTPOCHHE TpapuKkoB (GYHKIUH C TIOMOIIBIO T'€OMETPHYECKUX
npeoOpa3oBaHMIA;

BBIMOJIHATh MOCTpOeHUEe TpadukoB Buaa y = f(X), CTEMEHHBIX, TPUTOHOMETPUYECKUX,
00paTHBIX TPUTOHOMETPUUECKHX, MIOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX QYHKITHII;

Hccea0BaTh CBOMCTBA (DYHKIINIA,

MOHUMAaTh (YHKIMIO Kak BaXKHEHMIIyI0 MaTeMaTHMYecKyl0 MOJENb [UIsl OIMUCAHUS
MIPOLIECCOB U SIBJICHUM OKPYKAIOLIEr0 MUPA, MPUMEHATh (PYHKINOHAIBHBIN SI3BIK JUIsI OTIMCAHUS
Y UCCIIEJOBAHUSI 3aBUCUMOCTEN MEXKY (PU3MUECKUMH BETUYMHAMU.

Buinycknux nonyuum 603modHcHocms.

MIPOBOJIUTH MCCIICJIOBAHMS, CBSI3aHHBIE C U3y4YEHUEM CBOWCTB (PYHKIMH, B TOM YHCIE C
HCII0JIb30BAHNEM KOMIIBIOTEPA;

WCIO0JIb30BaTh (YHKIMOHAJIbHBIE MPEJCTaBICHUS M CBOMCTBAa (DYHKUMH IS pelIeHUs
3a/1a4 U3 pa3IMYHbIX Pa3/esioB Kypca MaTeMaTHKH.

DJieMeHThl MAaTeMATHYeCKOI0 AHAIH3A

Buinycxkuux nayuumes:

MOHUMATh TEPMHHOJOTHIO M CHMBOJIHMKY, CBSI3aHHYIO C MOHSTHUSIMU IPOU3BOTHOM,
MepBOOOpa3HON U UHTErpaa;

pelaTh HepaBeHCTBA METOI0M MHTEPBAJIOB;

BBIYHCIISATH TPOU3BOAHYIO U TIepBO0Opa3Hyto GpyHKINH;

WCIOJIb30BaTh MIPOU3BOIHYIO IS UCCIIEI0OBAHUS U MOCTPOCHUA IpadKoB (PyHKITHUI;

MOHUMATh TEOMETPUYECKHI CMBICT NPOM3BOAHONM U OMPENENEHHOTO WHTErpaa;
BBIYHCIISTE ONPEACTIEHHBIA HHTErpall.

Buinycxknux nonyyum 603moscHocms:

copMHUpOBaTh NpeJCTaBICHUE O Tpeziee PYHKIMH B TOUKE;

copMHpOBaTh MpPEJCTABICHUE O MPUMEHEHUH T'€OMETPUUECKOTO CMBICIIa MTPOU3BOIHOM
Y MHTErpalia B Kypce MaTeMaTHKH, B CMEKHBIX JUCHUTIIMHAX;

copMHpOBATh U YIITYOUTh 3HAHUS 00 MHTETpaJe.

BeposiTHOCTB U cTaTucTHKA. PadoTa ¢ 1aHHBIMH

BrIyCKHUK HAy4IUTCS:

pemiaTh KOMOMHATOpHBIE 3aJauyd Ha HAxXO0XJIEHHE KOJMYECTBA OOBEKTOB WU



KOMOMHALIHIA;

npUMEHATH Gpopmyiry OmHoMa HeloToHa [UTst TpeoOpa3oBaHus BIPAKCHHIA,

WCIIOJb30BaTh METOJ MAaTeMaTH4YeCKOM MHIYKIMU IS JI0Ka3aTeJbCTBA TEOpPEM U
pelieHus 3a1ay;

HCII0JIb30BaTh CIIOCOOBI IPEJICTABICHUS U aHAIIN3a CTATHCTUYCCKHUX JIAHHBIX;

BBITIOJIHATH OTEPALMU HAJl COOBITUSIMU U BEPOSITHOCTSAMH.

BrInyCKHHUK TOJIy4UT BO3MOYKHOCTb:

Hay4UThCS CHEIUATBHBIM MpUEMaM pelieHruss KOMOMHATOPHBIX 3a/1a4;

XapaKTEPU30BaTh MPOIIECCHI U ABJICHUSI, UMEIOIINE BEPOSITHOCTHBIN XapakTep.

Coaep:xkanue Kypca

Yucsaa 1 BeJTUHYMHBI

Pannannast mepa yria. CBsizb paguaHHOM MEPHI yIJia ¢ rpayCHON MEpOM.

Pacmiupenve moHsTHsA yucia: HaTypalibHBIC, 1IEJIbIe, pallMOHATIbHBIC, JIEHCTBUTEIBHEIE,
KOMIUIEKCHBIE uncia. KoMIulekcHble uncia ©W  HMX TeoMeTpHYecKkass HWHTEpIpeTarus.
Cornpspk€HHBIE KOMIUIEKCHBIE uncia. JleiicTBUTeNnbHAs U MHUMAsl 49acTU, MOIYJIb M apryMEHT
KOMIUIEKCHOTO 4HCia. AnreOpandyeckas U TpUroHOMeTpuueckast (GOpPMBI 3alMUCH KOMIIJIEKCHBIX
yucen. Apudmerndeckue omepanud ¢ KOMIUIEKCHBIMUA u4uciaamMu. HatypanbHas cTeneHb
KOMIUIEKCHOTO yncia. Popmyna Myaspa.

BripaxxkeHus

Kopenp n-it crenenu. Apudmernyeckuil kopeHb n-ii crenenu. CBoiicTBa KOpHS n-id
cTeneHd. ToXKJeCTBEHHbIE MpeoOpa3oBaHMs BbIPAKEHUM, cOAepkKalluX KOPHU N-H CTEHEeHH.
BriHecenre MHOKHUTENS U3-TI0]] 3HaKa KOpHS. BHECEHHE MHOKHTES 10 3HAK KOPHSL.

Crenenp C panvoOHAIBHBIM TIOKaszateneM. CBOWCTBAa CTEMEHW C PalMOHAIBLHBIM
nmokaszateneM. TOXKJAECTBEHHbIE TIPeoOpa3oBaHUsI BBIPAKECHHUH, COJCPXKAIIUX CTETCHH C
palMOHAIBHBIM MOKAa3aTEeJEM.

Kocunyc, cuHyc, TaHr€HC, KOTaHT€HC yriia noBopoTa. OCHOBHBIE COOTHOLIEHUS MEXIY
KOCHHYCOM, CHHYCOM, TaHI€HCOM M KOTAHI€HCOM OJHOTO0 W TOro e apryMeHta. PopmMyiibl
cnoxxenusa. @opmynsl npuBeneHus. POpMyJibl ABOWHOTO W MOJOBHUHHOTO YIJioB. DopMyiibl
CYMMBI U Pa3HOCTU CHHYCOB (KOCHHYCOB). @opMyJbl IpeoOpa3oBaHus MPOU3BEICHUS B CYMMY.
ToxnecTBeHHbIE PEOOPAa30BaHMs BBHIPAKEHUH, CONEPKAIUX KOCHHYCHI, CHHYChI, TAHT€HCBI U
KOTAHI'€HCBI.

ApKKOCHHYC, apKCHHYC, AapKTaHI'€HC, apkKkoTaHreHc. Ilpocreilmne cBoiicTBa
apKKOCHHYCA, apKCUHYCA, ApKTAHI€HCA, ADKKOTAHI€HCA.

Crenenb ¢ AeMCTBUTENBHBIM IOKa3zaTesneM. (CBOMCTBa CTENEHH C JACHCTBUTEIbHBIM
nokasaresueM. ToxaecTBeHHbIE MpeoOpa3oBaHus BEIPAKEHUM, COEPKAIINX CTEIIEHH C JeHCTBU-
TEJIbHBIM IIOKA3aTeJIEM.

Jlorapupm. CgoiictBa sorapudmoB. ToxaecTBeHHbIE NpeoOpa30BaHUS BBIPAKEHUH,
coJiepsKalux jJorapudmel.

YpaBHeHus 1 HEPABEHCTBA

Ob6nacth ompeneneHus ypaBHEHHUS (HEpaBEHCTBa). PaBHOCHIIbHBIE  ypaBHEHHS
(nepaBeHcTBa). PaBHOcunbHBIE mpeoOpa3oBaHMs YpaBHEHHH (HEpPaBEHCTB). YpaBHEHHeE-
cleCcTBUE (HepaBeHCTBO-caeacTBue). [loctoponHre KOpHH.

WppanmonansHpie ypaBHEHUs! (HEpaBEHCTBa). MeTOJ paBHOCHIIBHBIX MpPeoOpa3oBaHUi
JUI pElIeHUs HUPPALMOHAIBHBIX ypaBHEHUH (HepaBEeHCTB). MeTojd CIEACTBHNA IS PELICHHS
HppALMOHAIBHBIX YPABHEHUH.

Tpuronomerpuueckue ypaBHeHUs (HepaBeHCTBa). OCHOBHBIE TPHUTOHOMETPUUYECKUE
ypaBHEHHUsl (HEPABEHCTBA) U METOJAbl UX pelIeHHs. TpUrOHOMETpPHUYECKHE YpaBHEHHS, CBOI-
mmecst k anreOpanueckuM. OAHOPOJHBIE ypaBHEHHUS! TMEpBOM M BTOpOi cremneHeil. Permenue
TPUTOHOMETPUYECKUX YPABHEHHUI METOJIOM PA3I0KEHUS HA MHOKHUTEIH.

[lokazarenpHble  ypaBHeHUs  (HepaBeHCTBa). PaBHOCWIBbHBIE  MpeoOpa3oOBaHUS
MoKa3aTeJIbHBIX ypaBHEHHUH (HepaBeHCTB). [loka3aTenbHble ypaBHEHHUs (HEpPaBEHCTBA), CBOJI-
IIMecs K anredpandeckuM.

Jlorapudmuueckue ypaBHeHHs (HEpaBeHCTBa). PaBHOCHWIBHBIE MpPeoOpa3oBaHUS



norapuMUUECKuX ypaBHEHUH (HepaBeHCTB). Jlorapudmuueckue ypaBHEHHS (HEPABEHCTBA),
CBOJIAIIMECS K alreOpanvdecKrM.

Pemenne anreOpanyuecKkux ypaBHEHHH Ha MHOXECTBE KOMIUIEKCHBIX ymcen. OCHOBHas
Teopema anreOpsl.

DyHKUUHA

Haunbosbmee n Hammenbliee 3HaueHUs GyHKIuU. YETHBIE M HEYETHBIC (DYHKIIHH.
CsoiicTtBa rpadmKOB YETHOW M HEYETHON (PYHKIIHA.

[TocTpoenne rpadukoB (YHKIMA C TOMOIIBIO TEOMETPUUYECKHX TpeoOpa3oBaHU
(mapanienbHbIX IEPEHOCOB, CKATUM, PACTSHKEHUM, CUMMETPUI ).

Oo6parumeie Qyakuun. CBsi3p BO3pacTaHus U yObIBaHUS (QYHKIUHU C €€ 00paTUMOCTEHIO.
B3anmuo o6parnbie pynkunn. CBoiicTBa Tpa kOB B3aUMHO OOPAaTHBIX (DYHKITHIA.

Crenennas ¢ynkius. CreneHHas (yHKOHMS C HAaTypaJbHBIM (IIEJIBIM) TIOKa3aTENIEM.
CpoiicTBa cTeneHHOM (YHKIMM C HaTypaJbHbIM (LI€JbIM) TOKa3aTeneM. ['papuk cTerneHHON
(GYHKIMY ¢ HaTypaJIbHBIM (1I€JIIM) MOKA3aTEeNIEM.

@Oyuknus y = tf(x). BzaumoobpatHocTh QyHKIME y = tf~X W creneHHOW (yHKIMH C
HaTypaJbHBIM MoKazaTeneM. CBoiicTBa GpyHkuun y = tfx u e€ rpaduk.

[lepuoguueckue ¢yuxnuu. Ilepuon mnepuoanyeckoil (yHkuuu. ['aBHBIA HEpUO.
CpoiicTBa rpauka nepruoguueckoil GyHKINH.

Tpuronomerpruyeckue QpyHKIUU: KOCUHYC, CHHYC, TAHT€HC, KOTAaHT€HC. 3HAKU 3HaUYEHUI
TpUrOHOMETpHYeCcKUX (PyHKUUNA. UETHOCTP M HEUETHOCTh TPUTOHOMETPUYECKHX (DYHKIUI.
[leprogu4HOCTH TpUTOHOMETpPHUYECKUX (QYyHKIMH. CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUH.
I'paduku TPUrOHOMETPUYECKUX (PYHKIIHMA.

OO6patHble TpuroHomerpudeckue (yHkuuu. CBOHCTBAa 0OpaTHBIX TPUTOHOMETPHUECKUX
GyHKIMM U UX Tpa@uKy.

[TokazarenpHas pynknus. CBoHCTBA MOKa3aTeIbHON QYHKIINU U e€ TpaduK.

Jlorapudmuueckas ¢pyakius. CroiicTBa norapudmudeckoin pyHkumu u e€ rpaduk.

DJIeMEHTBhI MATEMAaTHYECKOI0 AaHAJIHM3A

[Ipenen ¢yaxkuum B Touke. HenpepwsiBHOCTE. IIpoMEXyTKH 3HAKOTIOCTOSHCTBA
HernpepbIBHOW PyHKIMH. HenpepbIBHOCTH parioHanbHON GyHKIMKA. MeTo ] HHTEpBAJIOB.

3amauu, TPUBOIAININE K TOHATHIO MPOW3BOAHOM. [Ipom3BomHas (QyHKIIMHM B TOYKE.
Tabmuma npousBomaHbIX. [IpaBmia BBEIYHCICHHsS TPOW3BOIHBIX. MeEXaHWYECKUH W TeoMe-
TPUYECKUNA CMBICT MPOU3BOJIHON. YpaBHEHHE KacaTellbHOW K rpaduky dyHkuuu. I[lpuszHakum
BO3pacTaHusi U yObIBaHHMs (QyHKUMH. Touku HKcTpemyMmMa (QYHKIMH. MeTon HaXoKJIeHUus
HauOOJIBIIIETO0 U HAaMMEHbIIero 3HaueHui pyakuun. [loctpoenue rpadukoB GyHKIUH.

[TepBooOpa3znas ¢ynkiusa. OOmuii B mepBooOpa3HbIX. HeomnpenenéHHp UHTETpa.
Tabmuma mnepBooOpasHbix GyHKIUNA. [IpaBuima HaxoXACHUS TEPBOOOpa3HON (YHKIUU.
Omnpenenénunpiii naTerpan. ®opmyna Herotona — JleiOHuma. MeToibl HaX0XKACHUS TUIOIIA N
¢buryp u 06bEMa Tell, OrpaHMYEHHBIX TAaHHBIMU JTUHUSIMH U TOBEPXHOCTSAMHU.

BepositHOoCTb M cTaTHcTHKA. PadoTa ¢ JaHHBIMHA

[ToBTOpenue. Pemienue 3amau Ha TabnuyHOEe M rpaduyecKkoe MPeACTaBICHUE JaHHBIX.
Hcnonb3oBaHue CBOMCTB M XapaKTEPUCTHUK YHUCIOBBIX HAOOpPOB: CPEIHHMX, HAUOOJBILIEro U
HaMMEHBIIIET0 3HA4YECHMI, pa3Mmaxa, aucrepcuu. PemieHue 3ajay Ha OnpeneseHUE 4YacTOThl U
BEPOSITHOCTH COOBITUH. BpIuncieHne BepoATHOCTEH B ONBITaX C PABHOBO3MOXKHBIMH
AJIEeMEHTapHBIMU UcXoAaMmHu. Perenne 3aau ¢ npuMeHeHHEM KOMOMHATOpUKU. Pemienue 3aqau
Ha BBIYUCIIEHHE BEPOSITHOCTEH HE3aBHUCUMBIX COOBITHHA, MpUMEHEHHE (QOPMYIbl CIOXKEHHS
BEpOSITHOCTEN. PemieHne 3amad ¢ NpuUMEHEHWEM Juarpamm Oiliiepa, JepeBa BEpOSITHOCTEM,
¢dopmynsl beprysmn.

YcnoBHas BeposaTHOCTh. IIpaBuno yMHOXeHHs BeposiTHOcTed. Dopmyna IOIHON
BEPOSITHOCTH.

JIuCcKpeTHbIE ciy4aiiHble BEJIWYUHBI W pacnpeneneHus. HesaBucumble ciydaliHble
BEJIMYMHBI. Pacnipenenenue cyMMbl ¥ IPOU3BENEHUS HE3aBUCUMBIX CIIy4alHbIX BEJITUYMH.

MaremaTuueckoe OXKHMJAaHWE WU JUCHEpPCUs CIy4alHOW BeIWYMHBL. MareMaTH4ecKoe
O’KUJAaHHUE U JUCIIEPCUS CYMMBI CIIydalHbIX BETUYHH.



I'eomerpuueckoe pacnpeneneHue. bUHOMUAIBLHOE pacpeNesICHUE U €70 CBOMCTBA.

HenpepsiBHblE  cilydaliHble  BeqM4uHBL.  [loHATHE O IUIOTHOCTH  BEPOSATHOCTH.
PaBHomepnoe pacnpenenenue. [lokaszarensHoe pacnpenesieHue, ero mnapamerpsl. [loHsTue o
HOpMaJIbHOM pacnpeaeiieHuu. [lapameTpsl HopMalibHOTO pacupeaeneHus. [Ipumepsl ciydaiHbIX
BEJIMYMH, OJUMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOIPEUIHOCTh U3MEPEHUH, POCT YEJIOBEKA).

Hepasencro Yebnmména. Teopema bepHymin. 3akoH OOJBIIMX YHCEN.

Br16opounsiii MeTo u3MepeHust BeposaTHocTel. Poib 3akoHa OOJBIIMX YHMCET B HAyKe,
IIPUPOJIE U OOLIECTBE.

KoBapuamuss nByx ciy4dailHeIx BennuuH. [loHsATHE O KO3 (HUIMEHTE KOPPEISIIHH.
CoBMmecTHbIE HAOMIONEHHWS JABYX CIy4YailHBIX BENWYMH. BpiOOpouHbIl K03 dument
KOpPEJISILUY.

AunreOpa 1 Havasia MaTEeMaTHIECKOTO aHAIN3a B UICTOPUIECKOM Pa3BUTHH

Pa3Butne maeu uucna, NosiBIeHHWE KOMILIEKCHBIX 4YHCENl M UX IpuMeHeHue. Mcropus
BO3HUKHOBEHHUA U (DepeHIIMaTBbHOTO U MHTErpajbHOro ucuucienus. [lonspHas cuctema Ko-
OpauHAT. DJIEMEHTapHOE MPEICTaBICHUE O 3aKOHE OOJIBIINX YHCET.

JInuyHOCTHBIE, MeTanpeAMeTHbIE U MPeAMETHbIE Pe3yJIbTAThI
OCBOEHHS CO/IePKAHHUS Kypca reoMeTpuu
N3ydyeHne reoMeTpuH TIO JaHHOW TporpamMMme CIOCOOCTBYeT (OPMHPOBAHHIO Y
yYaluXxcss JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX pPE3yJIbTaTOB OOyYEHHS, COOTBET-
CTBYIOIIUX TpeOoBaHUsAM DefepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEIIBHOTO CTaHIapTa
cpenHero o0rmiero oopasoBaHusl.
Jluunocmmuvie pesynomamol:

® BOCIIMTAHHE POCCHUUCKON TPAXKIAHCKOW HMACHTUYHOCTH: NATPUOTU3MA, YBAKEHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

e (GopMHUpPOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 00I1I€CTBEHHOM MPaKTUKU;

® OTBETCTBEHHOE OTHOILEHHE K O0Yy4EHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO U
caMo00pa30BaHMUIO HAa TMPOTHKEHUM BCEW JKU3HM, CO3HATENbHOE OTHOIICHHE K
HEMpephIBHOMY 00pa30BaHHI0 KaK YCIOBHUIO YCHEIIHOW MpodecCHOHANbHON H
0OLIECTBEHHOMN JESITENbHOCTH;

® OCO3HaHHBIH BBIOOp Oyaymeld mnpodeccHoHaIbHOM  JCATEIBPHOCTH Ha  0Oase
OpUEHTUPOBaHUS B MUpe Mpodeccuil u mpoecCuOHANbHBIX MPEANOYTEeHUI; OTHOIIICHHE
K npodecCHOHATbHON JEeSITebHOCTH KaK K BOBMOXKHOCTH y4acTHs B PEUICHUH JIMYHBIX,
OOLIECTBEHHBIX, TOCYJapCTBEHHBIX M OOIEHAMOHAIBHBIX MpobiIeM; (opMUpOBaHKE
YB)XKHUTEIHLHOTO OTHOUIEHUS K TPYAY, Pa3BUTHE OMbITA YYaCTUS B COLIMAIBLHO 3HAYMMOM
Tpyae;

® yMEHHUE KOHTPOJIUPOBAThH, OIICHUBATh U aHATU3UPOBATH MPOLIECC U Pe3yNabTaT yueOHOU 1
MaTeMaTH4eCKON JeATeIbHOCTH;

® yMEHHUE yIPaBJIATh CBOCH MO3HABATENILHOM IEATEIbHOCTHIO;

e yMEHHE B3aUMOJICHCTBOBaTh C OJHOKIACCHHKAMH, JETbMH MIIAJIIEr0 BO3pacTta u
B3POCJIBIMU B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe0BATENIbCKOMH,
MIPOEKTHOM U IPYTHX BUIAX AESITEIbHOCTH,

® KPUTHYHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb TMpPU pEIICHUU
MaTeMaTHYeCKUX 3a/1a4.

MemanpeomemHule pe3yibmamol:

® YMEHHE CaMOCTOSITENIbHO OMNpENeNsATh IeNH CBOEH JesITeNbHOCTH, CTaBUTh W
(dbopmynupoBath JUTs ce0si HOBBIE 3a7a4u B y4€0e;

® yYMEHHE COOTHOCUTH CBOM JCHCTBHUS C TMIIAHUPYEMBIMHU pe3yiIbTaTaMM, OCYILIECTBISATh
KOHTPOJIb CBOEW JEATENIbHOCTH B TIPOIECCEe JIOCTIDKEHHUS pe3yibTaTra, OMpPENeNsTh
CHoCcOOBI JEMCTBUI B paMKax MPESIOKEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUEH;



YMEHHE CaMOCTOSITEJIbHO IPUHUMATh PEIICHUS, IPOBOIUTh AaHAJIU3 CBOEH EATEIbHOCTH,
MIPUMEHSATH Pa3IU4HbIE METObI TIO3HAHMUS;

BJIaJICHHME HAaBbIKAMH I[I03HABATEJIbHOHM, Y4eOHO-MCCIENOBATEIbCKOW U TMPOEKTHOM
NESITENIbHOCTH;

(dbopmMupoBaHHe MOHATUWHOTO amNapara, yMEHUsSI CO3/laBaTh 0000IICHNS, YCTaHABINBATh
aHaJIOTUH, KJIACCH(PUIIMPOBATH, CAMOCTOSITEIHHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS
KJIacCU(UKAIUH;

YMEHHME YCTAHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxJeHue, YMO3aKI4YeHHe (MHAYKTUBHOE, I€AYKTUBHOE U 110 aHAJOIMM) U JeNaTh
BBIBOJIbI;

dbopMupoBaHHEe KOMIIETEHTHOCTH B 00JacTH HCIOJIb30BAaHUS  MH(POPMAIIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;

YMEHHE BHJIETh MaTEeMAaTUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTyallud B JPYTUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE CaMOCTOSITEIbHO OCYIIECTBIIATh IMOMCK B PA3JIMYHBIX HCTOYHHMKAX, OTOOp,
aHaJIW3, CUCTEMATHU3ALMIO U Kiaccu(uKalnio nHGopMaluu, HeoOX0IUMOU ISl pelIeHus
MaTeMaTHYECKUX Mpo0IieM, PECTaBIITh €€ B IOHATHOM (opMe; IPUHUMATh pelleHue B
YCIIOBUSAX HETOJHON WM M30BITOYHOM, TOYHOM MM BEpOSTHOCTHOM MH(OpMAaIMU; KpU-
TUYECKH OIICHHBAThb U HHTEPIPETHUPOBATH MH(OPMAIMIO, MOIY4aeMyl M3 pPazIU4HbIX
HCTOYHUKOB;

YMEHHE HCIOJb30BaTh MaTeMaTHYECKHE CpEeICTBa HaryagHOCTU (rpaduku, TaOIHIIbI,
CXEMBI U JIp.) JAJIsl WILTIOCTPAIK, HHTEPIIPETalluY, apryMEeHTallUH;

yYMEHHE BBLABUTAaTh TUIOTE3bl MPU PEIICHHUU 3a/add, NOHUMaThb HEOOXOIMUMOCTh HX
MIPOBEPKH;

MIOHMMAaHUE CYIIHOCTH AITOPUTMHYECKUX MPEANHCAHUNA M YMEHHUE JCHCTBOBATH B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.

IIpeomemnvie pezynomamuol:

OCO3HAHME 3HAYECHUS MATEMATUKU B ITOBCCIHEBHOM KM3HU YEIIOBEKA;

IIPEJCTaBICHUE O MAaTEMaTHUECKON Hayke Kak chepe MaTeMaTHUeCKOH NesTeIbHOCTH, 00
JTanax €€ pa3BUTHA, O €€ 3HAYUMOCTH I PA3BUTHS LIUBUIIA3ALINH;

YMEHHE OIMCHIBATh SIBJICHMS PEAJBHOIO MHpPa Ha MaTeMaTHYECKOM  SI3BIKE;
IIPEICTABICHUE O MATEMaTU4YEeCKMX IOHATHAX M MAaTEMaTH4YEeCKMX MOJEIIX Kak o
BAYKHEHIIEM MHCTPYMEHTAPUH, MO3BOJIAIOIIEM ONKCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI
U SIBJICHMUS;

IpeJCTaBICHUE 00 OCHOBHBIX MOHATHAX, UJIESIX U METOJIaX T€OMETPHH;

BIIaZICHUE METOJAMM J0KA3aTeJIbCTB U AJTOPUTMAMH PEUICHUS; YMEHHE UX IPUMEHSATD,
IIPOBOJUTH JIOKA3aTENIbHbBIE PACCYKICHUS B XOJI€ PELLICHUS 3a1ay;

NPAKTUYECKH 3HAaYMMble MaTeMaTHUYeCKHMEe YMEHHUS M HaBbIKM, CIIOCOOHOCTb UX
IIPUMEHEHMS K PELICHUIO MATEMAaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/1a4;

BJIQJICHUE HaBbIKAMM HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IPOrpaMM IIPU PELICHUH
MaTeMaTUYECKUX 3aa4.

IlianupyemMble pe3yabTaThl 00y4YeHHs] TeOMeTPUH

Boinycknuk nayuumesi:
OTIEPUPOBATH TIOHATUSMH: TOYKA, IPSIMasi, TNIOCKOCTh B MPOCTPAHCTBE, MapalIeIbHOCTh
U TICPIICHTUKYJISIPHOCTD TIPSIMBIX | IJIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BUIbI MHOTOIPAaHHHUKOB (IIPU3Ma, TUPAMU/IA, PSIMOYTOJIbHBIN
napajienenumnesn, Kyo);
M300pakaTh reOMeTpudYecKre GUTYPHI C TTOMOIIBIO YSPTEKHBIX HHCTPYMEHTOB;
U3BJIEKaTh ~ MHQPOpPMAIMIO O  TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (purypax,
MPEJICTABICHHYIO Ha YepPTeXkKax;



e mpuMeHATh Teopemy lludaropa mnpu BBIYUCICHHM 3JIEMEHTOB CTEPEOMETPHUECKUX
uryp;

® HaxOAUTh OOBEMBI W IUIOMIAJM MOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB C
MpUMEHEHHEM (DOPMYIT;

® pacro3HaBaTh TeJa BpalleHHUs: KOHYC, HWIMHAP, cepy u map;

® BBIYHCIATH O0BEMBI M IUIOMIAJAM MOBEPXHOCTEH MPOCTEHITNX MHOTOTPAHHHUKOB M TEI
BpaIlleHHUs C TIOMOIIbIO (POPMYIT;

® OIEepUpPOBATh MOHATHUEM «JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

® HaXOJWUThb KOOPJIUHATHI BEPLIMH Ky0a U MPSIMOYIrOJbHOTO MapaljiesieuIeaa;

® HAaXOAWTh INPUMEpPbl MATEMaTHYECKUX OTKPBITUH U HX aBTOPOB, B CBA3M C
OTEYECTBEHHOW Y BCEMUPHON UCTOPHUEH;

® TIOHMMATh POJIb MAaTEMaTUKU B pa3BuTHH Poccum.

e B noBceHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEAMETOB:

® COOTHOCHUTh aOCTpPAaKTHBbIE TE€OMETPUYECKUE TOHATHS M (aKThl C peaJbHBIMU
KU3HEHHBIMU 00BEKTaMU U CUTYallUsSIMU;

® JCMOJb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UTyp ISl perieHus
3a]1a4 MPaKTUYECKOTO COACPKAHUS;

® COOTHOCHUTBH IUIOIIAIU TIOBEPXHOCTEH Te 0MHAKOBON (GOPMBI U pa3InYHOIO pa3mepa;

e oleHuBaTh (GopMy NPaBUIBHOTO MHOTOIpAaHHUKA II0CJ€ CIWJIOB, CPe30B U T. I
(ompenensaTh KOJIMYECTBO BEPIINH, pEOep U TpaHel MOITyYeHHBIX MHOTOTPAaHHUKOB).

Buvinyckuuk nonyuum 603Mo#CHOCMb HAYYUMBCAL:

® TPUMEHATH JJIS PEUIeHHs 3a/lad reoMeTpuueckue (akThl, €CIM YCIOBHS MPUMEHEHHUS
3a/laHbl B IBHOU (hopMme;

e pemaTh 3aJaud Ha HAXO0XJCHHE TeOMETPUYECKHX BEIMYMH 10 oOpasuaM WiIH
JITOPUTMaM;

e JeNaTh IJIOCKHUE (BBIHOCHBIC) YEPTEKHU M3 PHUCYHKOB OOBEMHBIX (PUTYp, B TOM 4YHCIIC
pHCOBaTh BUJI CBEPXY, COOKY, CTPOUTH C€YEHUSI MHOTOTPAHHUKOB;

® U3BJIEKATh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMALUIO O T'€OMETPHUECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

® MPUMEHATh TreoMeTpuueckue (akTel U1 pelleHus 3a7ad4, B TOM  4HUCIE
IIPEIOJararIiuX HECKOJIbKO 11ar0B peIIeHus;

® OIIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MIPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE;

e (QopmynupoBaTh CBOMCTBA U IPU3HAKU (UTYD;

® JI0Ka3bIBaTh T€OMETPUUECKHE YTBEPIKICHHUS;

® 33/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JI€KapTOBOM cUCTEME KOOPIUHAT;

e BJAJETh CTAaHAAPTHOM KiAacCU(UKaLuell MpOCTPaHCTBEHHBIX (Uryp (ImMpamubl,
IIPU3MBI, NTapaAJUIEIIEUIIEe/Ib);

® 1ICII0JIb30BaTh CBOMCTBA reOMETPUYECKUX (DUTyp Ui pelieHus 3a7ad MPaKTHYECKOTro
XapakTepa M 3aJad u3 Apyrux oOnacreil 3HaHUM;

e pelaTh NpocTeiIIne 3a/1aul BBEJICHUEM BEKTOPHOro Oa3uca.



Coaep:xkanue Kypca

ITapanieJbHOCTD

U NEPIIEHIUKYISAPHOCTD B IIPOCTPAHCTBE

Paccrosinus Mmexay (purypamu B IpOCTPAHCTBE.

VYrusl B npocTpancTse. [IeprneHIuKyISpHOCTD NPSAMBIX U INIOCKOCTEM.

[Ipoekiust Qurypsl Ha TMJIOCKOCTh. lIpuM3HAKu TNEPHEHAMKYISIPHOCTH TPSMBIX U
IJIOCKOCTEN B MpOCTpaHCTBE. Teopema 0 TpEX NepHeHIUKYIIIpaX.

MHOrorpaHHMKHU

[Mapamnenenunen. CBolicTBa MPSIMOYTOJILHOTO Mapaienenurena. Teopema Iudaropa B
npocrpanctee. [Ipusma u nupamuga. [IpaBunbHas nupamuaa U npaBuibHas npusma. [Ipsmas
nupamuia. JIeMEHThI IPU3MbI U TUPaMUJIbI.

[Ipocreiinme kOMOMHAIMK MHOTOI'PAaHHUKOB U TEJl BpallleHUs. BoruncieHue 31eMeHTOB
MIPOCTPaHCTBEHHBIX (uryp (péOpa, TuaroHanmu, yribl).

Tena ppamenust

Hununanap, xonyc, cgepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO KPYrOBOTO IMJIMHJIPA,
MPsIMOTO KpPyroBoro Konyca. M3o00paxeHue Ten BpalleHus Ha miaockocT. [IpencraBienue o0
yCEeU€HHOM KOHYyCE, CEUYEHMSIX KOHyca (MapajuleIbHbIX OCHOBAaHUIO M MPOXOJAIIMX Yepes3
BEpIIMHY), CEUEHUSAX IWIMHIpA (MapajyielbHO M NEPIEeHIUKYISIPHO OCH), CEYEHMSX LIapa.
Pa3BépTka nmnnHApa U KOHycA.

O0bémbl Te. Ilnomans cepsol

[lonsitne 06 o6béme. OObEM mnupamMuabl M KOHyca, Npu3Mbl M muiauHApa. OO0BEM
mapa.llomo6nsie Tema B mpoctpancTBe. COOTHOMICHUS] MEXIY IUIONIASIMH MOBEPXHOCTEH W
o0bémamu noAo6HbIX Ted. [Inomans MoBepXHOCTH MPAaBMIIbHON MUPAMUABI U MPSIMOU IPU3MBI.
[Tnomaas MOBEPXHOCTH MPSIMOTO KPYroBOTO LIMJIMHJIPA, MPSIMOTO KPYroBOTO KOHYCa U 1I1apa.

KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE

JIBMKEHMsT B TNPOCTPAHCTBE: INApaUICIBbHBIA IIEPEHOC, LEHTpPAJbHAasg CHMMETpHS,
CUMMETPHUS OTHOCUTEIBHO TJIOCKOCTH, MOBOPOT. CBOMCTBA BWKEHUN. [[puMeHeHne ABUKEHUI
IIPY PELICHUN 3a]ay.

BekTopel 1 xoopauHaTHl B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXXCHHME BEKTOpa Ha
4HCIIO, YroJl MexAy BekTopaMu. KosmMHeapHble M KOMILIaHapHbIE BEKTOpbl. CKalnspHOE
IIPOU3BEACHUE BEKTOPOB. TeopeMa O PA3JIOKEHHM BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTOpaM. CKalsipHOE NPOU3BEICHHE BEKTOPOB B KOOpAMHATax. lIpuMeHeHue BEKTOpOB mpu
pelIeHNH 3a7ay Ha HAXOXJEHUE pPACCTOSIHUM, AJIUH, Iulomazed u oO0bEMOB. YpaBHEHHE
IUIOCKOCTU B IPOCTpPAHCTBE. YpaBHEHUE cdepbl B npocTpaHcTBe. DopMmyna i BBIUUCIECHUS
PacCTOAHUSA MEXAY TOYKaMU B IIPOCTPAHCTBE.



Temarudeckoe MIaHUPOBAHKE C OMPEIeICHUEM OCHOBHBIX BUJIOB y4EOHOM NESTEIHLHOCTH 00yJarOIIUXCS.

10xkuacc
5 Coneprkanre yaeOHOTO MaTepHraia 2 XapakTeprCcTHKa OCHOBHBIX BHJIOB JESATEIEHOCTH yICHUKA (Ha YPOBHE YUEOHBIX JICHCTBHN)
g 3
A : s
2 Sa-
[ToBTOpEeHMEe U pacimupenue cBeaeHu 0 PyHkuu 12 4
1 Haubonpiiee n Haumenblee 3HadeHust pyHkuuu. | 1 DopMyIMpoBaTh ONpeAEICHUS HanOO0IbIIEro U HAMMEHbIIEro 3Ha4eHU! QyHKIHNH,
UETHbie 1 HEUETHBIE PYHKIITHT 4€THOM 1 HeuéTHOM QyHKIMNA. DOPMYIUPOBATH TEOPEMBI O CBOMCTBAX TpadUKOB
2 Hau6oJIbliee ¥ HaUMEHbIIIee 3HAYCHNS QyHKIMH. | 1 YETHBIX U HEYETHBIX QyHKIMI. HaxonuTe Hanboblee 1 HaMMEHbIIIee 3HaUEeHUS
Y&THbIC 1 HeUéTHBIC (YHKIMH (GyHKIIMM Ha MHOXkecTBe 10 e€ rpaduky. MccnenoBars GyHkuuto, 3aqannyo Gopmyion,
3 HauGombIiee 1 HauMeHbIIee 3HaYeHNs GYHKIMH. | 1 Ha 4€THOCTh. CTpOUTH rpadpuku GYHKIUN, UCHIOIB3YS YETHOCTD W HEYETHOCTb.
Y&THble 1 HeuéTHbIE QyHKIMK BoinonHaTe reomerpuueckue npeodpazoBaHus rpaukoB QyHKIUH, CBS3aHHBIE C
4 [TocTpoenue rpadukoB QyHKIUI C TOMOIIBIO 1 TapajicbHEIMA
reOMETPHYECKHX PeoGpasoBaHii TEPEHOCAMH, PACTIKEHIAMH, CKATHAMH M CHMMETPHSMH, OTHOCHTENBHO
5 Obpatnas (yHKIIs 1 KOOPJMHATHBIX oceil. PopMynHpoBaTh ompezieneHue obpatumoit QyHKIUH.
6 ObpatHas (yHKI 1 Pacno3naBath .<‘)6paT1/IMy10 dbyakumo 1o e€ rpaduky. YCTaHaBIMBaTh 00pPaTUMOCTh
7 PaBHOCWMIIBHBIC ypaBHEHHS 1 HEPABEHCTBA 1 (YHKIIH 110 68 BOSPACTAHHIO WIIH YObIBAHMIO. .
3 PABHOCIILILIC VOABHOHIA 1 HebaBeHoTEa dopmyarpoBaTh onpeAeaeHNe B3auMHO 00paTHBIX pyHKUMiA. [IpoBepsTh, ABISIOTCS M
yp i JIBE JaHHbIe PYHKINUU B3aUMHO oOpaTHbIMU. HaxonuTe oOpaTHyio QyHKIUIO K JaHHOM
9 Merox nnTepBanos 1 obparumoii pynkuuu. [lo rpaduky nannon GyHKIHH CTPOUTH Tpaduk oOpaTHOU
10 | Meroz unrepsanos 1 dbyHKIIMU. Y cTaHABIMBAaTh Bo3pacTaHue (yObIBaHUE) OOpaTHOM (PYHKIIMH 11O
11 | [loBTOpEHUE U paclIMpEHHE CBEICHUH O 1 BO3pacTaHuio (YOBIBAHUIO) JaHHON (YHKLIUH.
Gynxuu DopMmyarpoBaTh ONpeAeTIeHUs 00IacTH ONpeesieHUs ypaBHEHUI (HEpaBEHCTB),
12 | KontpoasHas pabora Ne 1 o teme «IloBropenne | 1 PaBHOCUIIBHBIX YPaBHEHU (HEPABEHCTB), ypaBHEHUII-CIIeICTBUI (HEpaBEHCTB-
¥ PAaCIINPEHHE CBEICHMUIT 0 DYHKIIHI CJIEJICTBUH), TOCTOPOHHET0 KOpHS. POPMYITHPOBATH TEOPEMBI, OIMCHIBAIOIINE PABHO-
CWJIbHBIE TpeoOpa3oBaHus ypaBHEHUI (HepaBeHCTB). [[pUMEHATh METOT paBHOCHIIBHBIX
npeoOpa3oBaHuil Ui pellieHus] ypaBHEHHI 1 HepaBeHCTB. HaxoquTh
o0acTh omnpeaeneHus: ypaBHeHUH 1 HepaBeHCTB. [IpuMEeHATh MeTOo 1 CAeACTBUM IS
peleHys ypaBHeHUH. PemiaTh HepaBeHCTBa METOJJOM HHTEPBAJIOB
Crenennas pynknus 14 yacos
10 | AHanu3 KOHTPOJBHOI paboThl. CreneHHas ¢pyHk- | 1 dopMynupoBaTh ONpeEIeHUE CTEIEHHON (DYHKIIUU C LeNbIM Noka3aTeneM. OnuchBaTh
IIUS C HATYpaIbHBIM IOKa3aTelIeM CBOICTBA CTENIEHHOHN (YHKIIMHM C IIeJBIM MIOKa3aTeNeM, BBIJEISAS cllydan YETHOM 1




11 | CrenenHas QyHKIUS C IIEIBIM ITOKA3aTEIEM. 1 HEUYETHOM CTETIEHH, a TAK)XKE HATyPAJIbHOM, HYJE€BOM U LEJI0N OTPULIATENBHON CTEIICHHU.
Crpouts rpaduku GyHKIMH HA OCHOBE rpaduKa CTETICHHON (YHKIIUH C TETBIM
nokasareneMm. HaxonuTh HanboJiblliee 1 HAUMEHbIIIeE 3HAYCHHSI CTENIEHHOW (DYHKITUH C
12 | Onpezenenre KOpHs I-i CTENEHH 1 IEJIBIM TI0Ka3aTelieM Ha MpoMexyTke. DopMyITupoBaTh onpeneieHne KopHs (apudmern-
BOMCTBA KODHSI II-i CTEIICHU YECKOT'0 KOPHS) -1 CTENEHH, a TAKKE TEOPEMBI O €r0 CBOMCTBAX, BBIACIIAS ClIydan
OMCTBA KOP cremne
14 | CBoiicTBa KODHS II-H CTEIICHH 1 KopHel 4éTHOM ¥ HeYETHOM crenenn. HaxoauTs o01acTty onpeaeaeHus BIpakKeHUH,
P
15 | CoiicTBa KOpHS -/ CTEIEHN 1 coJIepXKaliux KOpHU M-i cTeneHu. Pemars ypaBHEeHUsI, CBOIAIIMECS K YPAaBHEHUIO X" =
16 | KonrpousHas pa6ora Ne 2 1o Teme 1 a. BeIMonHATH TOKIECTBEHHBIE IPE0OPa30BaHNs BEIPAKEHHH, CONEPKAIUX KOPHHU TT-I
«OTpe/iesieHne U cBOHCTBA KOPHS TI-if CTENeH CTEMNEeHHU, B YaCTHOCTH, BRIHOCUTh MHOYKHUTEIIb U3-TI0]1 3HaKa KOPHS M- CTENIEHH,
17 | Onpenenenne u cpoiictea cremnenu 1 BHOCHUTb MHOKHUTEJH MO]] 3HAK KOPHS M-W CTETIEHH, 0CBOOOXKIATHCS OT Uppa-
PALOHATBHBIM TIOKA3aTeIeM IIMOHAJILHOCTH B 3HaMeHartene Apoou. OnuceiBaTh CBOMCTBA PYHKIUH Y = y[X, BbLAETASA
18 | Mppanuonambabie 1 cllydau KOopHel uéTHoi u Heu€THou creneHu. CTpouTs rpaduku QyHKIUNA HA OCHOBE
VDABHEHHS rpaduka pynkuuu y = tf(x). ®opmynupoBaTh onpeieieHue CTENEH! ¢ paliOHATbHBIM
19 | Uppaunonanshsie 1 MOKa3aTeseM, a TAKXKE TEOPEMBI O €€ CBOMCTBAX. BBIMOIHATH TOXKAECTBEHHBIE
ypaBHeHHs npeoOpa3oBaHus BEIPAKECHUN, COACPIKAIINX CTETICHN C PAIMOHAIBHBIM ITOKA3aTEIeM.
20 | MeTon paBHOCHIBHBIX peobpasoBanmii Iy 1 Pacnio3naBath nppanroHaibHbIE YpaBHEHUS H HEpaBeHCTBA. DopMynupoBaTh TEOPEMEI,
. 000CHOBBIBAOIINE PABHOCUIILHOCTh YPaBHEHUN (HEPABEHCTB) MPU BO3BEICHUH 00CHX
pEeLIeHUN UPPALHOHAIBHBIX YPAaBHEHUI .
" yacTel JaHHOTO ypaBHEHUs (HEpaBEHCTBA) B HATypajbHYIO cTerneHb. Pemars up-
21 | Metoa paBHOCHIIBHBIX TPeoOpa3OBaHU MpH 1 .
. paloHaIbHbIE ypaBHEHUSI METOJIOM PaBHOCUIIBHBIX MMPe0Opa30oBaHmil U METOJIOM
pEeLIeHUN UPPALUOHAIBHBIX YPAaBHEHUI .
cienctBuil. Pemars nppanuoHanbHble HEPAaBEHCTBA METOJOM PAaBHOCUIIBHBIX
22 | UppauuoHaibHbIE 1 .
npeoOpazoBaHMiA
HEpPaBEHCTBA
23 | Konrponbhas padota Ne 3 o teme «Crenennple | 1
byHKIANY
BBenenne B crepeoMeTpHIo 7 4acoB
24 | AHanu3 KOHTPOJIbHOU paboThl. OCHOBHBIE 1 [IepeuncisaT OCHOBHBIE IOHATUS cTepeoMeTprUr. ONUCHIBATH OCHOBHBIE MTOHATHUSA
MOHATUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUU cTepeoMeTpuu (ToUKa, mpsMas, TIOCKOCTD).
OnuceiBaTh BO3MOKHBIE CIIOCOOBI PACIONIOKEHHUS TOUYEK, MPSIMBIX U TUIOCKOCTEH B
25 OCHOBHBIE TTOHSITUS CTEpEOMETPHUH. AKCHOMBI 1 IIPOCTPAHCTBC. (DOpMyJII/IpOBaTb AKCHUOMBI CTCPCOMCTpPHUH. Pazbacusate n
CTEPEOMETPUHU WJUTFOCTPUPOBATH AKCUOMBI.
26 CJIG,Z[CTBI/IH W3 aKCUOM CTEPEOMETPUH 1 (DOpMy.]'II/IpOBaTL " JI0Ka3bIBaTh TCOPEMBI — CJICACTBUA U3 aKCUOM.
27 | IpoctpancTBennbie hurypsr. HauaasHeie 1 DopMyaHpoBaTh CIIOCOOBI 3aJJaHHsI TNIOCKOCTH B TIPOCTPAHCTBE.
IIPECTABJIEHNS O MHOTOTDAHHUKAX [TepeuncnsiTh 1 ONMMCHIBATH OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHUKOB: PEOPA, BEPILIUHEI,
28 | IlpoctpancTBenHsbie purypsl. HauanpHbie 1 I'paHH.

NpEACTaBJICHUA O MHOTOI'PAHHUKAX

OnwuceIBaTh BUbI MHOTOT'PAaHHUKOB (MUpaMuUa, TETpadp, MPU3Ma, MPSIMOYTOJIbHBIN




29 | IIpoctpancrBennsie ¢purypsl. HauanbHble 1 napaienenures, Kyo), a TakxKe UX JIeMEHTHI (OCHOBaHHs, O0OKOBBIE TpaHH, p&opa
MPEJCTAaBICHUS O MHOTOTPAaHHUKAX OCHOBaHHUs, O0KOBBIE péOpa). PemaTh 3a1aun Ha MOCTPOSHHUE CEUYSHHI MHOTOTPAHHUKOB
30 | KonrpoubHas padota Ne 4 o teme «Benenne B | 1
CTEPEOMETPHUION
IMapaeabHoCTh B mpocTpancTBe 11 yacos
31 | B3auMHOe pacroioskeHHe JBYX MPSIMBIX B 1 OnwuceIBaTh BOZMOKHBIE CIIOCOOBI PACIIOJIOKEHHUS B IIPOCTPAHCTBE: IBYX MPSIMBIX,
IPOCTPAHCTBE IPSMOH U TUTOCKOCTH, IBYX TUIOCKOCTEH.
32 | B3auMHOe pacrioyio;keHHe JBYX MPSIMBIX B 1 DopMyTUpOBaThH ONPEACTICHHS: TAPATIICIBHBIX MPSIMBIX, CKPEITUBAIOIINXCS MPSIMBIX,
MIPOCTPAHCTBE napaIeNbHBIX MPSMON M IIIOCKOCTH, IMapauIeIbHBIX TUIOCKOCTEH, MpeoOpa3oBanne
33 | [MapamnenbHOCTh IPSIMOH U TNIOCKOCTH 1 JBYDKEHUS, PUTYPBI, CHMMETPUYHON OTHOCHTEIHHO TOUKHU, PaBHBIX (PUTYD,
34 | INapamnenbHOCTh MPSIMOM M IIJIOCKOCTH 1 npeoOpa3oBaHus MOA0OHUS.
35 | [NapamnenbHOCTh IPSIMOH M TNIOCKOCTH 1 PazbsacHATH MOHATHS: TIpeoOpazoBaHue GUTYp, MAPATIETbHBINA TIEPEHOC, TapalIeIbHOE
36 | [MapamnensHOCTD 1 MIPOEKTHPOBaHUE, apajienbHas npoekuus ( u3oOpaxenue) urypsl. PopmMyIHpoBaTh
IIOCKOCTE CBOWCTBA MapaJUIETHLHOTO MPOCKTUPOBAHUSI.
37 | Hapamensrocts 1 dopmynTupoBaTh M JJOKa3bIBATh MMPU3HAKH: MMAPAJUICTBHOCTH JBYX MPSIMBIX,
ILIOCKOCTEl MapajuIeIbHOCTH PSMOH U TUIOCKOCTH, TAPAJIEIFHOCTH JIBYX TIOCKOCTEH.
38 | [Ipeo6pasoBanue GUIyp B MPOCTPAHCTEE. 1 dopmynupoBaTh M JOKa3bIBaTh CBOMCTBA: MApalICNIbHBIX MPSMBIX, TapaJlJIeIbHbIX
[MapajuIenbHOE POEKTHPOBAHHE I0cKkocTel. PemaTs 3371841 Ha [OCTPOEHHE CEYEHU MHOTOTPAHHUKOB, & TAKKE
39 | IpeobpasoBanue GUTYp B MPOCTPAHCTRE. 1 | moctpoenne nzobpakennuit puryp
[TapannenbHoe IPOEKTUPOBAHUE
40 | IIpeobOpazoBanue GUryp B MpOCTPAHCTBE. 1
[TapannenbHoe NpOeKTHPOBaHKE
41 | KontponsHas padota Ne 4 o Teme 1
«[lapannenbHOCTh B IPOCTPAHCTBEN
Tpuronomerpuyeckne (pyHKIHM 22 yaca
42 | Paguannas mepa yria 1 dopmynupoBaTh OnpeaeIeHUe paJuaHHON Mepbl yriaa. HaxoanTe paananHyto Mepy
43 | TpuroHoMeTpUYECKHe (QYHKIUH YUCIOBOTO 1 yIJ1a o €ro rpajyCHOM Mepe U rpa yCHyI0 Mepy yrIjia 1o ero paJuaHHON mMepe.
apryMeHTa Bbraucnare AnuHbl 1yr OKpyx)HOCTeH. POpMyIupoBaTh ONpeeIeHHs KOCUHYCA,
44 | 3HaKku 3HAYEHUH TPUTOHOMETPUUYECKUX QYHKIMH. | 1 CHHYCa, TAHT€HCA U KOTAHTEHCa yIila MOBOPOTa. BBIsCHATE 3HaK 3HaUeHUI
YETHOCTh M HEYETHOCTh TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX (QYHKIUH. YIIPOIIaTh TPUTOHOMETPUUECKUE BBIPAKEHHUS, HC-
GbyHKIHA H0JIb3Yysl CBOMCTBA YETHOCTH TPUTOHOMETPHUECKUX (DYHKLIUH.
45 | Tlepnomnueckie bVHKIMAH 1 dopmynupoBaTh ONpeAeIeHNs NEPUoINIecKOl (PyHKIMH, €€ TIIaBHOTO MEpUoa.
46 | CpoiictBa u rpaduku QyHKIUN y =sSin X uy = 1 VYnpoiars TPUrOHOMETPUUECKUE BBIPAXKEHHUS, UCIIOJIb3Ys CBOMCTBA MEPUOANYHOCTH
COS X TPUTOHOMETpUUYECKHX QYHKIMH. ONMUCHIBaTh CBONCTBA TPUTOHOMETPUUYECKUX (PYHKIIUH.




47 | CpoiicTBa 1 rpaduKu QYHKIHA y = Sin X Uy = 1 Crpouts rpaduku GyHKIUH HA OCHOBE IPaUKOB YETHIPEX OCHOBHBIX
COS X TPUTOHOMETPUYCCKUX (PYHKITHIA.

48 | CpoiictBa 1 rpaduku GyHKIMH y =tgxuy=ctg |1 [IpeoOpa3oBbIBaTh TPUTOHOMETPHUYECKHIE BBIPAYKECHUSI HA OCHOBE COOTHOLICHUN MEXIY
X TPUTOHOMETPUICCKUMH (DYHKITUSIMHU OJTHOTO M TOTO K€ apryMeHTa.

49 | CpoiictBa 1 rpaduku QyHKIHH y=tgxuy=ctg |1 1o 3HaueHHUAM OJTHON TPUTOHOMETPUUECKOHN (PYHKIIMM HAXOAUTh 3HAUEHHSI OCTAIbHBIX
X TPUTOHOMETPHYCCKHUX (PYHKIIHI TOTO ke aprymenTa. [IpeoOpa3oBeIBaTh

50 KOHTpOHBHaﬂ pa6OTa Ne 5 o teme 1 TPUTOHOMETPHUYCCKUEC BBIPAXKCHNA HA OCHOBC (bOpMy.H CJIOKCHMUSL. OHI/IpaﬂCB Ha
«TpI/IFOHOMCTpI/I‘ICCKI/Ie q)yHKHHH UX CBOUCTBA U (bOpMy.]'II)I CJIOKCHH, 1OKa3bIBATh q)OpMYJ'II)I IMPpUBCACHUA, q)OpMYHI)I I[BOﬁHI)IX YrJosB,
rpaduKI» (bopMyITBI CYMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB), (pOopMyIbsl mpeoOpa3oBaHUs

51 | OCHOBHBIE COOTHOLICHHS MEKITY 1 MIPOM3BE/ICHUS TPUTOHOMETpHUYeCKUX (PyHKIMH B cymMmy. [IpeoOpa3oBbiBaTh
TPHTOHOMETPHYCCKAMH (YHKIHSMHU OJHOTO H TPUTOHOMETPHYCCKUEC BEIPAKEHUS HA OCHOBE (pOopMyIT mpuBeeHMS, (GOpPMYIT TBOHHBIX H
TOT'O K€ apTyMEHTa MOJIOBUHHBIX YTJIOB, POPMYJ CYMMBI M pa3HOCTH CHHYCOB (KOCHHYCOB), (hOpMYIT

52 | OcHoBHBIE cOOTHOIIECHHS MEXKTY 1 peoOpa3oBaHusl MPOU3BEACHUS TPUTOHOMETPHUCCKUX (DYHKIIUN B CyMMY
TPUTOHOMETPUYCCKHUMH (PYHKITUSAMHU OJTHOTO H
TOTO K€ apryMeHTa

53 | ®opMyIIBI CITOKCHHS 1

54 | ®opMVIBI CIIOKCHUS 1

55 | ®opmyIbl IPUBEICHUS 1

56 | ®opmysIel IPUBEICHHS 1

57 | ®opmynbl IBOWHOTO W TTOJIOBUHHOTO YIJIOB 1

58 | ®opmysbl ABOMHOIO M OJIOBHHHOTO YIJIOB 1

59 | CymMa 1 pa3HOCTh CHHYCOB (KOCHHYCOB) 1

60 | CymMa u pa3HOCTh CHHYCOB (KOCHHYCOB) 1

61 | ®opmyna nmpeoOpa3zoBaHUs MPOU3BEACHHS TpUro- | 1
HOMETPUYECKUX (DYHKIUN B CyMMY

62 | ®opmyna mpeoOpa3oBaHus MPOU3BEACHHS TpUro- | 1
HOMETPUYECKUX (QYHKIIUN B CYMMY

63 | KonrponbHas padorta Ne 6 1
«Tpuronomerpudeckue GopmyInbi»

IlepnenaukyasspHocTh B mpocTpancTse 21 gac

64 | AHanu3 KOHTPOJIBHOU PabOTHL. YTOI MEXIY 1 @opMyaHPOBATH OTPEACTICHUS: YTlia MEXKAY MEePECEKAIOIIUMUCS MPSIMBIMU; yTIIa MEXKIY
MPSIMBIMU B TTPOCTPAHCTBE CKPEIIHUBAIOIIUMHUCS MPSMBIMU; IPSIMOM, TEPIIEHAUKYIISIPHOMN TUIOCKOCTH; YTIa MEXIY

65 | [lepneHAUKYISIPHOCTH NPSIMOM M IMIIOCKOCTH 1 MPSIMOY U TUIOCKOCTBIO; YTJIa MEXTY IBYMSI TNIOCKOCTSIMU; TIEPIICHIUKYIISIPHBIX TIOCKO -

66 | [lepneHAMKYIAIPHOCTh IPSIMOU U TNIOCKOCTH 1 CTei; TOYeK, CAMMETPUYHBIX OTHOCUTENHLHO MJIOCKOCTH; (PUTYp, CHUMMETPUYHBIX




67 | IlepueHAMKYISAP U HAKIOHHAS 1 OTHOCHUTEIILHO TIOCKOCTH; PACCTOSHUS OT TOYKH 10 (PUTYPHI; PACCTOSHUS OT MPSIMOM 10
68 | [lepneHpuKyisp 1 HAKIOHHASL 1 [apaJuIeIIbHOM €1 INIOCKOCTH; PACCTOSHUS MEXAY IapaJuIeIbHBIMU INIOCKOCTSIMU;
69 | I[lepueHauKyIIsip ¥ HaKJIOHHAsI 1 001I1eTr0 MEePIEeHANKYISIPa JBYX CKPEIIUBAOIIUXCS TPSIMBIX.
70 | Teopema 0 TDEX MEDIEHAMKYIIIDAX 1 OnuceiBaTh MOHATHS: TICPIICHAUKYIISIP, HAKJIOHHASI, OCHOBAHUE TEPIICHAUKYIISIPA,
71 | Teopema o TpEX MEepHEHANKYISIpAX 1 OCHOBaHWE HAKJIOHHOM, MTPOCKIIHS HAKIIOHHON, OPTOTOHAIBHAS POCKIIHS (PUTYPBI,
72 | Teopema o TpEX MEPHCHAUKYIIIpAX 1 PaCCTOSIHHE MEXKTy CKPEITUBAIONTUMUCS MPSMBIMH, 3epKalIbHAS CUMMETPHS,
73 | Teopema 0 TpEX HepIEHANKYISIPAX 1 JIBYTPAaHHBIN yroJi, FpaHb ABYIPAHHOTO yTiia, peOpo ABYrpaHHOTrO yIiia, TUHEWHBIN Yrol
74 | Yros Mexay mpsiMOM U TUIOCKOCTHIO 1 JBYTPAHHOIO yrJja.
75 | Konrponbhas pa6ota Ne 7 1o Teme DopMyIHpPOBATH U JIOKA3BIBATh IPU3HAKHU: TIEPIICHANKYIIPHOCTH MPSIMOM U IIOCKOCTH,
"[epreHAUKY/ISp ¥ HAKIOHHAS" NEePIEHINKYISIPHOCTH JBYX TUIOCKOCTEH.
76 | Yron Mexy npsaMoii M III0CKOCThIO 1 DopMyTHPOBATH U JIOKA3bIBATH CBOMCTBA: MEPIICHAUKYIISIPHBIX MPSMBIX; TPSIMBIX,
77 | iByrpaumubtii yroi. Yroa Mexy ABymst 1 MEPIICHIUKYISPHBIX TNIOCKOCTH; MTePIICHINKYIISIPHBIX l'f'J'IOCKOCTe'I\‘/'I. d)opMmepmiaTL "
IOCKOCTAMI JOKa3bIBaTh TEOPEMBI: O TIEPIICHIUKYIIIPE ¥ HAKIIOHHOM, TPOBEAEHHBIX U3 OJHOU TOYKH;
78 | JIByrpaHHbIi yroi. YToI MEeXIy IBYMS 1 0 TPEX MEePNEHANKYISPax; O TUIOMAIA OPTOTOHAIBHOMN MPOEKIIUN BBIMYKIOTO
TUTOCKOCTSIMHU MHOTOYTOJIbHUKA.
79 | JIByrpanHsIi yro. YTon Mexy IByMs 1 Penrats 3a/1a1H Ha JI0KA3aTeNbCTBO, A TAKOKE BBIMHCIICHHE: YIJIa METY PIMBIMH, YT
TOCKOCTSIMI MEX1y MPSAMOIl U MIIOCKOCTHIO, YIila MEXAY IJIOCKOCTSIMH, PACCTOSIHUS OT TOUKU JI0
80 | TleprienankyapHbic MI0cKkocTa 1 IPSIMOM, PACCTOSIHUS OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUS MEXKIY CKPEIH BAaIOIIMMHCS
IPSIMBIMU, PACCTOSTHUSI MEXK Y HapaslieIbHbIMU TUI0CKOCTSIMU, TUIOIIAAN
81 | [lepnenauKyIsipHBIE TIIIOCKOCTH 1 .
OpPTOTOHAJILHOM MPOEKIMH BBITYKJIOTO MHOTOYTOJIbHUKA
82 | [Imomaab opTOroOHAILHON TIPOCKITUU 1
MHOTOVIOJIEHHKA
83 | [Imomaap opTOroHAIILHON IPOCKITUU 1
MHOTOYT'0JIbHHUKA
84 | KonrposbHas padoTta Ne 7 o teme 1
«[lepneHIUKYISIPHOCTH B IPOCTPAHCTBEN
Tpuronomerpuveckue ypaBHeHHsl 1 HepaBeHcTBa 15 yacos
85 | YpaBuenue cosx =b 1 DopMyaHpoBaTh OTMPEACTICHUS ApKKOCHHYCA, apKCUHYCA, apKTaHT€HCa, ApKKOTAHI'eHCA.
86 | YpaBHeHue cos x =b 1 Haxonuts 3HaueHust 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUI B OTJEIbHBIX
87 | YpaBHeHue sinx =b 1 TaOMUYHBIX TOYKaX. MICMONb3ysl MOHATHSA apKKOCHHYCA, apKCUHYCA, apKTaHTeHCa,
88 | YpaBHeHue sin X =b 1 apKKOTaHTeHCa, pelIaTh MPOCTEHIINe TPUTOHOMETPUUECKIE YPaBHEHUSI.
89 | VpaBHeHmstgx=buctgx=>b 1 dopmynupoBaTh CBOMCTBA 0OpPATHBIX TPUTOHOMETpHUECKUX (yHKUUH. CTPOUTH
90 | VpaBHenustgx=buctgx=>b 1 rpaduku GyHKINA Ha OCHOBE TPa(hUKOB YETHIPEX OCHOBHBIX 0OpaTHBIX
91 | ®yHkuMH y = arccos X, y = arcsin X, 1 TPUIOHOMETPHHUECKUX (DYHKIMH.

y = arctg X, y = arcctg X

YHpOI_I_[aTB BBIPpAKCHUA, COACPKAIIUC O6paTHLIC TPUTOHOMCTPUUICCKUC (I)YHI(I_II/II/I




92 | dyHKIMU y = arccos X, y = arcsin X, 1 Pacnio3naBath TpUrOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA.
y = arctg X, y = arcctg X Pemate TpuroHOMeTpUYECKHE YPABHEHHUS, CBOISIINECS K aJIreOpandecKum
93 | TpuroHOMETpHUYECKUE yPABHEHUS, CBOIIMECS K | 1 YpaBHCHHUSIM, B 4aCTHOCTH, peliaTh OJJHOPOJHBIC TPUTOHOMETPHUUCCKUEC YPABHCHUS
anreODanyeCcKuM. IIEPBOM U BTOPOM CTENEHH, A TAKXKE pelIaTh TPUTOHOMETPUUYECKHUE YPABHEHUS, [IPUME-
94 | TpuroHoMeTpUYECKIE YpaBHEHUS, CBOASIIECS K | 1 HSISL METO/I Pa3JIOyKEHHS Ha MHOYKITEITH.
IreOPAECKUM. = Periars nmpocTelime TPUrOHOMETPUYECKHE HEPABEHCTBA
95 | Pemrenue TPUTOHOMETPHUECKUX YPABHEHUH 1
METOJIOM Pa3JIOKEHUS HA MHOKUTEIIH.
96 | Pemenue TPUTOHOMETPHUECKUX YPAaBHEHUH 1
METOJIOM Pa3JIOKEHUSI HA MHOKHTEIIN.
97 | Pemenune mpocTeHIMX TPUTOHOMETPUIECKUAX 1
HEDABEHCTB.
98 | Pemenne mpocTeHIIUX TPUTOHOMETPUIECKIX 1
HEPaBEHCTB.
99 | KonrtpouspHas pabota Ne 8 o Teme 1
«TpuroHoMeTpuieckue ypaBHEHUS U
HEPaBEHCTBA»
MHuororpanuuxku 11 yacoB
100 | ITpuzma 1 OnuchIBaTh MOHATHSA: TEOMETPHUECKOE TEJI0, COCETHUE TPAaHU MHOTOTPAHHHKA, TUIOCKHI
101 | Tpuzma 1 YTOJl MHOTOTPaHHHKA, IBYTPAaHHBIN YrOJ MHOTOTPAaHHUKA, IJI0Oab TOBEPXHOCTH
102 | Ipusma 1 MHOTOTPaHHUKA, JUarOHAIBHOE CEYEHUE IPU3MBI, IIPOTUBOJIEKAILUE I'PAHU
103 Hapannenennnez[ 1 MapaJuIeNIeNUIe a, JUarOHAIBHOE CEUEHUE NPU3MbI U IUPAMU/IBI, YCEUEHHAS TUPaAMU/IA.
104 | Iapamenenumnen 1 @opMynHpOBATH ONPEAEIECHNS: MHOTOTPAHHUKA, BBIITYKJIOTO MHOTOI'PAHHUKA, IIPU3MBI,
105 | [Mupamupa 1 NPsIMOM MPU3MBI, IPABUIILHON TPU3MBI, ITapasuIeICUIea, TUpaMUabl, TPaBUIbHOU
106 | Mupamuna 1 NUpaMU/bl, IPABUIBHOTO TETPA3Ipa, BBICOTHI IPU3MBIL, BBICOTHI TUPAMUbL, BBICOTHI
107 | HMupamuza 1 yceu€HHOM nmupamMuibl, anodemMbl MPaBIIbLHON THPAMUIbIL.
108 | Iupavuma 1 DopMyIMpPOBaTH U I0KA3bIBATH TEOPEMBI: O MJIOIIAAN OOKOBOM MOBEPXHOCTU MPSIMOM
109 | YceuSunas nupamuna 1 MPH3MbL, O IMArOHAIAX NapajlIeNeNAINENa, O KBapaTe AMaroHaju psmMoyroIbHoro
napasuieNienurne1a, o mionaau 60KOBOM MOBEPXHOCTH MPaBUIBHON MHUPaMUIbI, O
110 | Kontpomsras pabora Ne 9 rio Teme 1o Teme 1 IUI0IaAu OOKOBOM MOBEPXHOCTH NMPABUILHONW YCEUEHHOM MUPaMUJIBI.
«MHOrorpaHHHKH Pematp 3a1aum Ha 10Ka3aTeNbCTBO, a TAK)KE BBIYHUCIIEHHUE: YIEMEHTOB IPU3MBI U
OUPaMU/IbI, TUIOIAAN MOJTHON 1 GOKOBOM MOBEPXHOCTH NPU3MBI U TUPAMHU/IBI
IIponsBonnas u eé npumenenne 20 4acos
111 | IlpeacraBnenue o npeaene GpyHkuuu B Touke no | 1 YcranaBiaMBaTh CyliecTBOBaHME Npezeaa (pyHKIMY B TOYKE U HAXOJIUTh €r0 Ha OCHOBE
HENPEPBIBHOCTU B TOUKE




112 | IlpeacraBnenue o npeaene GpyHkouu B Touke no | 1 rpaduka ¢pyHkiun. Pa3nnyare rpaduKi HENPEPHIBHBIX U PA3PHIBHBIX (DYHKITUI.
HENPEPHIBHOCTH B TOUKE HaxoauTs nmpupalienue apryMenTa u npupanieHue GyHKIUU B TOUKe. Beraucnsate

113 | 3agaun 0 MTHOBEHHOU CKOPOCTH M KacaTenbHOU K | 1 CPEIHIOK CKOPOCTh ABUKEHUS MAaTEPUAIILHON TOYKH 110 3aKOHY €€ JIBUKCHUS.
rpaduky QyHKIIUU dopMyIHpoBaTH OTIPECIICHUE MPOU3BOHON (QYHKIIMH B TOUKE, TPABUIIA BEIYHCICHHS

114 | TIoHsITHE IPON3BOTHO. 1 npon3BOIHBIX. HaxoauTe mpon3BoaHbIe PYHKINN, ypaBHEHHS KacaTeIbHBIX Ipaduka

115 | MousiTHe MPOM3BOAHOIA. 1 (YHKIIMM, MTHOBEHHYIO CKOPOCTB JABIKEHHSI MaTepHATbHON TOYKH. VCcHoIbp30BaTh

116 | [paBuia BLIYUCIIEHUS TIPOM3BO/IHOM, 1 MEXaHMYECKUI U TEOMETPUIECKUI CMBICIT IIPOU3BOIHOM B 3a/1a4aX MEXaHUKHU U

117 | IlpaBuia BEIYUCIEHUS IPOU3BOIHOM. 1 TC€OMETpPUH. (DOPMYJ'H/IPOBaTB IPU3HAKH IIOCTOAHCTBA, BO3pacTaHUA U Y6I)IBaHI/I$I

118 | YpaBHeHHE KacaTeIbHON 1 ¢yHkuun. HaxoquTh NpoMeXyTKH BO3pacTaHus U YObIBaHUS (PYHKLUU, 3aJaHHON

119 | YpapHeHHWE KacaTeIbHOM 1 GopMmyIoii.

120 KOHTPOJH’HaiI padora Ne 10 1o Teme «ITonsrne 1 ®dopMynHUpOBaTh OTPEICICHUS TOYKA MAKCUMyMa U TOYKA MHHUMYMa, KPUTHYECKO
ITPOU3BOTHONY TOYKHU, TEOPEMBI, CBA3BIBAIOIINE TOYKH IKCTPEMYMa C IPOU3BOAHOM. HaxouTe Touku

121 | IlpusHaxy Bo3pacTaHus U yObIBaHUs (QYHKIMH. 1 sKcTpeMyMa QyHKIMHM, HauOoJIblIee U HauMeHbIIIee 3HaueHusl (yHKIIMH Ha

MIPOMEXKYTKE.
122 | Ilpu3Haky Bo3pacTaHus 1 yObIBaHUs QYHKLUH. 1 HccnenoBaTh cBOMCTBA (PYHKIIMH C TIOMOIIBIO POU3BOIHOM M CTPOUTH Tpadux
byHKIIUN

123 | Touku 3KcTpeMyMa (PyHKITUH. 1

124 | Touku sxcTpeMyMa QYHKIIMH. 1

125 | Haubounpiiee 1 HauMeHblee 3HaYeHus GyHkiuu | 1

126 | HauGouspiiee 1 HauMeHblee 3HaueHust GyHkuu | 1

127 | ITocTpoenue rpadukoB QyHKIIHIA 1

128 | ITocTpoenue rpadgukoB GyHKIIHIA 1

129 | IMoctpoenue rpadukoB GyHKINN 1

130 | KontponbHas pabora Ne 11 nmo Teme |1
«IIponsBoaHas u e€ npuMeHEeHHue»

131 | IToBTropenue kypca 10 knacca

132 | IToBTopenue kypca 10 xnacca

133 | UtoroBas koHTposbHas paboTa 3a Kypc 10 kiacca

134 | UtoroBas KOHTposbHas paboTa 3a Kypc 10 kiacca

135 | AHanu3 KOHTPOJIBHOK PabOThI

136 | AHanu3 KOHTPOJIBHOI pabOThHI

11 kaacc

IMoka3zaTenbHas u Jorapupmuyeckasi GyHkiuu 23 yaca




1 |(CremeHb C TPOU3BOJBHBIM JCHCTBUTEIHHBIM|L DopmynupoBaTh  OmpeAeNeHUe MokasarenbHOW  (yHKuH. OnHuchBaTH  CBOWCTBA
noka3atenem. [lokasarenpHas QpyHKuus MOKa3aTeIbHON (YHKIUH, BBIACIAS CIlydail OCHOBAaHHS, OOJIBIIErO €AMHUIBI, M CIydan
2 |CremeHb C TMPOW3BOJIBHBIM  JIEHCTBUTEIBHBIM/L MOJIO)KUTEITFHOTO OCHOBAHMS, MEHBIIETO €IWHUIBL. [IpeoOpa3oBhIBATh BBIPAKCHUS,
noka3atenem. [lokazarenbHast pyHKIMS COJIepKAIUe CTETIEHN C JCHCTBUTEIBHBIM NOoKa3areneM. CTpouTh rpaduku GyHKIUN HA
3 |CreneHp ¢ NPOM3BOJIBHBIM JIEHCTBHTEIHLHBIM(L OCHOBE rpad)ka MoKa3aTeabHON (PyHKIHH.
rmokazareieM. IlokazareabHas q)yHKHHﬂ IPacrio3naBaTh IOKa3aTeIbLHBIC YpaBHCHHA W HCPABCHCTBA. CDOpMy.HPIpOBaTI) TCOPEMBI O
4 [lokazarebHbIC ypaBHEHUS 1 [PABHOCHJIIBHOM HpCO6pa3OBaHI/II/I II0Ka3aTCIbHBIX ypaBHCHI/II;'I
5 |[MokasarensHble ypaBHeHHs 1 1 HEepaBEeHCTB. Pemrath mokasarenbHbIe YpaBHEHUS M HEPABESHCTBA.
6 [[loka3aTebHbIC YPaBHEHHUs 1 DopmynTupoBaTh ONpeeNeHre JoTapru(mMa MOJOKUTEIFHOTO YUCIA TI0 TIOJI0KHUTEITHHOMY|
7 [Moxasarenbrbic HepaBeHCTRA 1 OCHOBAaHWIO, OTJMYHOMY OT €JWHHIBI, TEOPEeMbI O CBOHCTBax Jjorapudma.
8  loxazaTcibHbIC HODABCHCTRA 1 [TpeoOpa3oBBIBATH BRIPAKCHHSI, COIEprKanIue JorapudmMel. DopMyaTUpOBaTh ONPeaeTICHIUE]
9 [Moka3aTenbHbIC HEPABEHCTBA 1 lmorapugmuueckoi (yHKIMM U ONMHUCHIBaTh €€ CBOMCTBA, BBIJCNAS CIydail OCHOBaHMS,
10 |[Komrpombmas  pabota Ne 1 mo  Temell OOJIBIIETO CIUHUIBI, W CIyYald ITOJIOKUTEIBHOTO OCHOBAHHWS, MEHBIIECTO €IWHUIIBI.
«TTokasaTe/bHBIE YPABHEHHS H HEPABEHCTBAY Jloka3pIBaTh, 4YTO TIOKa3aTeNbHAS U noraPmi)MquCKas{ GbyHKITIH SBJIAIOTCA B3AUMHO
11 [lorapudm u ero croiictsa 1 oOpatHbiMU. Ctpouth rpapuku (QyHKIUH Ha OCHOBE JOTapupMUYECKOW (QYHKIHUU.
2 [lorapadm # ero ceokictea 1 PacriozHaBate JjorapuMUIecKue ypaBHCHHS U HEPABCHCTBA. (D(ipMy.]'II/IpOBaTI) TEOPEMBI O
— PaBHOCHJILHOM Ipeo0pa3oBaHUU JIOTapU(MUUECKHX YpaBHEHHI W HepaBeHCTB. Pemath
ii ﬁorapnd)M 1 Cro CBOMCTBA i rorapu(pmMuUecKie ypaBHEHUs U HEPABEHCTBA.
15 Hg;zgﬁ$xﬁlzzz;;(@)¢)ﬁf§nﬂ PR p— 1 DopMyIpOBaTH ONpENENeHs  4hCia €,  HATYPATLHOrO norapuma. HaxonuTy)
16 [Torapndmmeckas hyHKs i 6 cBoficTsa 1 MPOU3BOJHBIC (PYHKITUH, COACPHKAIINX TIOKA3ATENBHYIO GbyHKIHIO, JOTapU(OMHUIECKYIO
17 TTorapihMIHeeKHE YpaBHCHI 1 (byHKIHIO, CTETIEHHYIO (PYHKIIUIO C IEHCTBUTEIBHBIM MIOKa3aTEIIEM.
18 JlorapudMuyeckue ypaBHEHHUS 1
19 Jlorapudmudeckue HepaBeHCTBA 1
20 Jlorapudmudeckue HepaBeHCTBA 1
21 [TpousBoiHBIC [I0Ka3arejbHOMI ul
morapugmuueckon GyHKIUI
22 [TpousBoiHBIC [I0Ka3arejbHOMI ul
morapugmMuueckon ¢yHKIHIA
23 KonTtpomnsHast pabota Ne 2mo teme «Jlorapudm nll
ero cBoiictBa. Jlorapudmudeckre ypaBHEHHS U
HEpaBEHCTBA»
KoopauHaTbl M BEeKTOPbI B IPOCTPAHCTBE
24 JlexkapTOBBI KOOPAWHATHI TOUKH B MpocTpancTee |1 OnuceIBaTh MOHATHS: MPSMOYTOJIbHASI CUCTEMAa KOOPAUHAT B MPOCTPAHCTBE, KOOPIUHATHI
25 JlexkapTOBBI KOOPAWHATHI TOUKH B MpocTpaHcTBe |1 TOYKH, BEKTOp, COHAIpPABJICHHbIE U MPOTHUBOMOJOKHO HAIMpPaBICHHBIE BEKTOPHI,




26 BeKTOophl B IPOCTPaHCTBE 1 napajyieNbHBId MEPEHOC Ha BEKTOpP, CyMMa BEKTOPOB, TOMOTETHS C KOX(PPHUIKMEHTOM,
27 Cno’xeHue ¥ BBIYUTAHHE BEKTOPOB 1 aBHBIM U, yroil Mexay Bekropamu. DopMylTUpOBaTh OMNPEICIICHUS: KOJUTMHEAPHBIX
28 JlekapTOBBI KOOPAWHATHI TOUKH B IpocTpancTee |1 BEKTOPOB, PAaBHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOTIOIOKHBIX BEKTOPOB,
29 'YMHOKEHHEe BEKTOpa Ha uncio. ['omorerus 1 MPOW3BEICHUS BEKTOpa M UHWCIA, CKASIPHOTO TMPOM3BEJICHUS JBYX BEKTOPOB,
30 'YMHOKEHHEe BEKTOpa Ha uncio. ['omorerus 1 FEOMETPUYECKOTO MECTa TOYEK, OMCCEKTOpa JBYTPaHHOTO VI, YPaBHEHUS (QHUTYpPHI.
31 CkaisipHO€ TPOU3BEICHUE BEKTOPOB 1 JlokasbIBaTh (HOPMyYIIBL: PACCTOSIHUS MEKIY ABYMSI
32 CKaJIIpHOE MTPOU3BEIEHHE BEKTOPOB 1 ToYKaMHu (C 3aJaHHBIMU KOOpIWHATAMH), KOOPAWHAT CEPEIUHBI OTPE3Ka, KOOPIMHAT
33 ['eoMeTprueckoe MeCTO TOYeK MpocTpaHcTBa.|l CYMMBI ¥ Pa3HOCTH BEKTOPOB, CKASIPHOTO TIPOW3BEICHUS JBYX BEKTOPOB, JUIs
YpaBHEHHE IJIOCKOCTH BBEIYHCIICHHS KOCHHYCA yIila MEKTy ABYMS HEHYJIEBBIMUA BEKTOPAMH.
34 [eoMeTpHUEcKOoe MECTO TOYEeK IpOCTpaHcTBa.l DopMyIHpoBaTE W JIOKa3bIBaTh TEOPEMBI: O KOOpJAWHATaX BeKTopa (TpW 3aJaHHBIX
Y paBHEHHUE TLIOCKOCTH KOOpJMHATAX €ro Havaja W KOHIA), O KOJUIMHEAPHBIX BEKTOPaX, O CKaJIIPHOM
35 Kowtpomsras pabota Ne 3 1o teme «KoopmHaTsil MPOU3BEICHUH JIBYX TEPIECHANKYISIPHBIX BEKTOPOB, 0 I MT, PaBHOYAIEHHBIX OT KOHLOB
1 BEKTOPHI B IPOCTPAHCTBEY oTpe3ka, o 'MT, npuHaanexamux IBYrpaHHOMY YTy U PaBHOYIAIEHHBIX OT €ro rpaHei,
00 ypaBHEHUU TUIOCKOCTH, O BEKTOPE, MEPICHAUKYISIPHOM JJAHHOU ITJIOCKOCTH.
[TpuMeHSTh H3yUCHHBIE ONPEACIICHUS, TEOPEMBI B (DOPMYITBI K PEIICHHUIO 33]1a9
HMHuTerpaJ u ero npuMeHenue 8 yacos
36 [TepBooOpa3zHas 1 DopMynHpoBaTh OMpEEICHUE TMepBOOOpa3sHON (PYHKIMU, TeopeMy 00 OCHOBHOM
37 [TepBooOpa3zHas 1 CBOWCTBE TIEPBOOOpA3HOM, TMpaBUiia HAXOXKJEHUS TepBooOpa3Hoil. Ha ocHoBe Tabmuirhl
38 [TpaBusia HaXOXIEHUS TEPBOOOPA3HON 1 MEepBOOOPA3HBIX M MPAaBWJI HAXOXKJEHHUS TIEPBOOOPA3HBIX HAXOIAUTh TEPBOOOPA3HYIO,
39 [TpaBusia HaXOXJIEHUS TEPBOOOPA3HON 1 o0muii BUJ TEPBOOOPA3HBIX, HEONMpeACNEHHbI uHTerpan. [lo 3akoHy HW3MEHEHUSs
40 [Tnomanm KPUBOJIMHEHHOM Tpaneuuu.|1 CKOPOCTH JBIDKEHUS MaTepuajbHOW TOUKM HAXOIUTh 3aKOH JIBIKEHUS MaTepualbHON
OnpenenéHublii HTHTErpa TOYKH.
41 ITnomans KPHUBOJIMHEHHOMN Tpanenuu.|l DopMyIHpoBaTH TEOPEMY O CBSI3U MEPBOOOPA3HOI U IIJIONIAIM KPUBOJIUHEHHOM Tparenuu.
OnpenenéHHbIil HTHTErpaj DopMmyaupoBaTh ONpeAeNieHHue ompenenéHHoro uHTerpana. Mcemons3ys Gopmyiny
412 BeIuucicHue 00bEMOB Tel 1 Herorona — JleliOHuma, HaXOAWThb OMNpENeNEHHBIA WHTErpan, Iiomanu ¢uryp,
43 Kourponbhast paGora Ne 4mo teme «Muterpan ull OTPaHUYEHHBIX JTAaHHBIMU JMHUSMHU. VCMONIb30BaTh OMpENEeNeHHbIH HMHTErpan s Ha-
ero HpUMEHCHHEY XOXKICHHSI 00bEMOB Tell, B YaCTHOCTU 0OBEMOB TEJ BpalllCHUS
Tena Bpamenusi 22 yaca
44 uusap 1 OnuceiBaTh MOHATHUS: HWIMHIAP, OOKOBas MOBEPXHOCTh MMIWHAPA, TOBOPOT (UTYpPHI
45 uusap 1 BOKPYT MPSIMOI Ha JaHHBIN yroJi, Telo BpPaIIeHHs, OCEBOE CEUEHHUE IMIIUHAPA, pa3BEPTKa
46 KoMOuHaImm nuianHapa 1 NpU3MBI 1 [WIMHIpa, OOKOBasi MOBEPXHOCTh KOHYCa, OCEBOE CEYEHHME KOHYyca, pa3BEPTKa KOHYCA,
47 KoMOuHaImm nuianHapa 1 NpU3MbI 1 [YCEUEHHBIN KOHYC, Yyceu€HHas MHpaMuia, OMHCAaHHAs BOKPYr YCEYEHHOTO KOHYca,
48 Konyc 1 ycedeHHasi MupaMu/ia, BOUCAHHAs B YCEUEHHBINA KOHYC, (hUTypa Kacaercs chepsl.
49 Konyc 1 DopMyIHpoBaTh OMpEACNeHUs: MPU3MbI, BIHCAHHON B LUIUHAP; MPU3MBI, OMHUCAHHOU




50 Konyc 1 OKOJIO LWJIMHAPA; TUPAMHIBI, BIIUCAHHOHN B KOHYC; MUPAMHU/IbI, OTIMCAHHOM OKOJIO KOHYCa;
ol Y ceu€HHBIN KOHYC 1 cheppl W 1Mapa, a TaKXkKe HUX DIIEMEHTOB; KacaTeIbHOW IUIOCKOCTH K cdepe; MHO-
52 KomOuHamm KoHyca U THpaMHJIbI 1 rorpaHHMKa, BIMCAHHOTO B cdepy; MHOTOTpaHHHKA, OIMCAHHOTO OKOJIO c(epsl;
53 KoMOuHaIm KoHyca U TUPaMHU/IbI 1 [UIMHApa, BIMCAHHOTO B c(epy; KOHyca, BIHCAHHOTO B cdepy; YCEUEHHOTO KOHYca,
54 KOHTpOJ_H)Haﬂ pa6OTa Ne 5 o Teme «HHHHHHP,]- BIIMCAHHOI'O B C(bepy, MUINHAPA, OIIMCAHHOI'0 OKOJIO C(l)epbl, KOHYCa, OIIMCAaHHOTO OKOJIO

KOHYC» cdepbl; yced€HHOTO KOHYCa, OMMMCAHHOTO OKOJIO ceprl. JJokazpBaTh (hOPMYIIBI: TUIOIIA TN
55 Cdepa 1 map. YpasHerue cdepsl 1 MOJTHOM TMOBEPXHOCTH NMJIMHIPA, IUIOMIaTd OOKOBOW TOBEPXHOCTH KOHYCa, ILIOLIAIN
56 Coepa u map. YpasHeHne cdepsl 1 OOKOBO MOBEPXHOCTH YCEYEHHOTO KOHYCA.
57 B3anMHOE pacrionoxKeHne chepbl 1 IIOCKOCTH 1 DopmynupoBaTh U JOKa3bIBaTh TEOPEMBI: 00 ypaBHEHHWH cgepbl JAaHHOTO pajanyca C
58 B3anMHOE PaCIIONOKEHHE Chepbl U IIOCKOCTH 1 [IEHTPOM B JITAHHOU TOYKE, O KacaTeJIbHOU MJIOCKOCTH K cdepe U e€ CleCTBHE.
59 MHOTOrpaHHNKH, BITHCAHHLIE B chepy 1 PUMEHSATH U3yYECHHBIE OTIPEICICHHUS, TEOPEMBI U (JOPMYITBI K PEIICHHIO 3a/1a4
60 MHorOorpaHHUKH, BIMCAHHBIE B chepy 1
61 MHororpaHHUKH, OIMCaHHbIE OKOJIO chepbl 1
62 MHoOrorpaHHHKH, OMCaHHbIE OKOJIO chepbl 1
63 KomOnHanmn munwHApa W cdepbl, KoHyca H|l

cepbl
64 KomOunammu tumuHapa u o cdepbl, KoHyca wul

chepsl
65 KonTpoispHas padora Ne 6 «Tena BpameHus» 1

JjeMeHThI KoMOuHaTOPpHKH. bunom HeioTona 10 yacos
6 MeTtoa MaTeMaTHIeCKON HHIYKITUH DopMynTupoBaTh IMOCIEIOBATEIBHOCTh JACUCTBUI TPU HCIOJIL30BAHUU JIOKA3aTEIbCTBA
67 MeTo MaTeMaTHUeCKOH HHTYKIIHH METOJIOM MaTeMaTHYeCKOW WHAYKIHMU. VICTonp30BaTh METOI MaTeMaTHYECKONW MHIIYKIIUU
68 [epecTaHOBKHU, Pa3MELIEHUS ISl TOKa3aTebCTBa HEPABEHCTB, HAXOXKJICHHSI KOHECUHBIX CYMM, MPH PEIICHUH 3a/1a4 I10
69  |[lepecTaHOBKHM, pa3MEIICHUS [TCOpUH THCCIL.
dopmynupoBaTh ONpeeICHIE IEPECTAHOBKUA KOHEYHOT'O MHOYKECTBA.

70 Coucranmis (KOMOMRALI) dopmynTupoBaTh ONpeACICHUE pa3MEIICHUS N-3JIEMEHTHOTO MHOXECTBA 10 K 3J1eMEHTOB.
71 CoueTanns (KoMGHHAIHH) dopmynupoBaTh ONpEeiCHHEe COYETaHHs N-2JIEMEHTHOTO MHOXecTBa 1o k DIEMEHTOB,
72 Coucranns (xoMOHHaLMH) Hcnonb3ys GopMylibl: KOJHYECTBA IIEPECTAHOBOK KOHEUHOTO MHOXKECTBA, Pa3MEILCHHH 11-
73 Birion HbroTona RJIEMEHTHOTO MHOKECTBA IO Kk 3JIeMEHTOB M COYETAaHHH N-3JIeMEHTHOr0 MHOXKECTBaA 10 K
74 Burior HeroTona RIIEMEHTOB, pelliaTh 3a/1a4l KOMOMHATOPHOTO XapaKTepa. §
75 KoHTponbHas pabota Ne 7 1o Teme «DIeMeHTHI 3anuceiBaTh (opmyny OuHoma Heriorona. dopmymnupoBaTh CBOICTBA TpEyrojibHUKA

komGHHaTopuKH. Brrom HpioToHa» [MTackainst 1 OMHOMHUANTBHBIX KO3()(HUIIMEHTOB

DJeMeHThl TEOPUU BEPOSITHOCTEN 8 4acoB

76 Onepariu Haz COGBITHME | [DopMyIHpPOBATE OMpEENeHNs HECOBMECTHBIX COOBITHH, OOBEIMHEHHS M IepeceueHHs




77 Onepanyu Hajl COOBITUSIMH coObITUH, MOoTONHEHUS coObITUs. Mcmonb3ys GopMyny BEepOSITHOCTH OObEAMHEHUS JBYX
78 3aBHCHMBIEC M HE3aBHCHUMBIE COOBITHS HECOBMECTHBIX COOBITHH, (OpMyiTy, CBS3BIBAIOIIYI0 BEPOSTHOCTH OOBEIUHEHHUS W
79 3aBHCHMBIEC M HE3aBHCHUMBIE COOBITHS nepeceueHust IBYX COOBITUH, (OPMYTy BEpOSTHOCTH JIOTIOJHEHHS COOBITHS, HAXOJUTH
80 Cxema bepnymm BEPOSITHOCTH COOBITHIA.
81 Cxema bepuyiu @DopMyIMpOBaTh OMNpEAEICHUS 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHI, YCIOBHOM
82 City4ailHbIC BEINYNHBI U MX XaPAKTCPUCTHKH BEpOSATHOCTH. VCNoOnbp3ys TEOpEeMBl O BEPOSITHOCTH IEPECEHYECHMS JBYX 3aBHUCHMBIX M
83 KonTpossHas padora Ne 8 1o Teme «IICMEHTHI HE3aBUCHMBIX COOBITHH, TEOPEMY O BEPOSITHOCTH MEPeceueHMs] HECKOJIbKUX HE3aBUCHMBIX
TEOPUH BEPOSTHOCTEH COOBITHI, HAXOAUTH BEPOSITHOCTH COOBITHII.
Pacnio3HaBaTh BEPOSTHOCTHBIE OKCIEPUMEHTHI, ONHCHIBAEMBIE C TOMOIIBIO CXEMEI
bepHymn.
HaxouTh BEpOSITHOCTH COOBITHS, COCTOSIIET0 B TOM, YTO B cxeme bepHymm ycrexom
3aBEPIIUTCS TaHHOE KOJMYECTBO MCIIBITAHUM.
DopMyIUpOBaTh ONPEACIICHUS] CIy4alHOW BEJIIMYMHBI U MHOXECTBa €€ 3HadeHuid. [[ns
CIIyJaifHOW BETMYMHBI C KOHEYHBIM MHOKECTBOM 3HA4YCHUH (hOPMYIIMPOBATH OMIPEICIICHUS
[pacrpeieNIeHns Cy4ailHOW BEJIMYMHBI U €€ MAaTEMAaTHYECKOTO OXKUJAHUS.
HaxomnTh MaTeMaTHUECKOE OXKUIaHUE CIyIaifHOW BEIMUUHBI 110 €€ pacIpeIesICHHIO.
lcnonib30BaTh BBIBOJABI TEOPUHM BEPOSTHOCTEH B 3a/layax C MPAKTUYECKUM KHU3HEHHBIM
collenKaHueM
O0bémpbl Teu. Ilnomans chepot 13 u
84 O0bEM Tena. opMyibl 1711 BEIYHCICHUST 00bEéMall DopMynHpoBaTh ONpeAeieHUs: 00bEMA Tea, MII0MAId TOBEPXHOCTH Iapa.
[IPU3MBI Jloka3piBaTh GopMysbl: 00b€Ma MNpu3Mbl, 00bEMa mNUpaMHIbl, 00bEMa yCEYEHHOU
85 O0bEM Tenma. DopMyiibl 111 BEIYHCICHUST 00bEéMall nupamMubel, 00béMa KOHyca, 00bEMa yCeu€éHHOro KoHyca, 00bEMa IWIMHIpa, 00BEMA
[IPU3MBI H1apa, Iiomaan cepsl.
86 Dopmysbl A71s BIYUCIIEHUS 00bEMOB mupaMu/sl ujl [IpyMeHsITh U3y4YEHHBIE ONPeeICHHs], TEOPEMBbI U (POPMYJIIBI K PELICHHUIO 3a1a4
lyceu€HHOM MUpPaMUIbI
87 Dopmysbl 7S BBIYUCIIEHUST 00bEMOB mupaMusl ujl
YCEYEHHOW MUPAMUJIBI
38 DopMmysibl A7s BBIYUCIIEHUST 00bEMOB mupaMus ujl
YCEYEHHOW TUPaMUJIbI
89 DopMyIbl A5 BEIUMCIEHUS 00BEMOB UpaMus Uil
YCEUEHHOM ITUPaMUIbI
90 KonTponeHast paborta Ne 9 mo Tteme «O0BEM|L
MHOTOTPaHHUKa
91 OOBEMBI TEN BpallleHUs 1
92 OOBEMBI TEN BpallleHUs 1




93 OOBEMBI TE BpaleHUs 1
94 OOBEMBI TEI BpaleHUs 1
95 [Tnomans cheps 1
96 KonTpomsHas padora Ne 10 mo teme «O0béM Tem» |1
O6o6matomiee nmoBropeHue 40 yacon
o7 DU3NYECKUN CMBICIT POU3BOIHON
08 ['eomeTpudecKkril CMBICI TPOU3BOJIHOM, KacaTelbHas
99 [MprMeHeHUE TPOU3BOAHON K UCCIIEIOBAHUIO (DYHKITHIH
100 [[TepsooGpasnas
101  |[AccnenoBaHue CTENEHHBIX U HPPAIIMOHATBHBIX
b yHKIIHIA
102  |[MccnenoBaHue 4aCTHBIX
103  |[UccinenoBanue NpOM3BENEHHI
104  |MccnenoBanue MOKA3aTENbHbIX U JIOrapU(QMUIECKHX
b yHKIIHIA
105  |[AccnenoBaHue TPUTOHOMETPHUECKUX DYHKIIHIA
106  |[UccnenoBanue GpyHKIHT 63 TTOMOIIH TPOU3BOTHOM
107 [Ky6
108  [[IpssMOyTrosbHBII MapasIeenunes
109  [DneMeHTbI COCTaBHBIX MHOIOTPAaHHUKOB
110  [[Inomiajap MOBEPXHOCTH COCTABHOTO MHOTOIPaHHHKA
111  |O6beM cOCTaBHOrO MHOTOIPaHHUKA
112 [[Ipuzma
113  [[upamuna
114 [KomOuHamu ten
115  |[Hunmuuap
116  [Konyc
117  |Iap
118 |[UppaumoHaibHbIe ypaBHEHHSI
119  [PauuoHanbHbIC ypaBHEHHS
120 [TpuroHoMerpuuYecKHE ypaBHEHUs, Pa3I0XKEHUE Ha
121  Ulorapudmudeckie u MOKa3aTelbHbIE yPAaBHEHUSI



https://math-ege.sdamgia.ru/test?filter=all&category_id=69
https://math-ege.sdamgia.ru/test?filter=all&category_id=68
https://math-ege.sdamgia.ru/test?filter=all&category_id=70
https://math-ege.sdamgia.ru/test?filter=all&category_id=183
https://math-ege.sdamgia.ru/test?filter=all&category_id=81
https://math-ege.sdamgia.ru/test?filter=all&category_id=81
https://math-ege.sdamgia.ru/test?filter=all&category_id=83
https://math-ege.sdamgia.ru/test?filter=all&category_id=82
https://math-ege.sdamgia.ru/test?filter=all&category_id=80
https://math-ege.sdamgia.ru/test?filter=all&category_id=80
https://math-ege.sdamgia.ru/test?filter=all&category_id=78
https://math-ege.sdamgia.ru/test?filter=all&category_id=175
https://math-ege.sdamgia.ru/test?filter=all&category_id=192
https://math-ege.sdamgia.ru/test?filter=all&category_id=193
https://math-ege.sdamgia.ru/test?filter=all&category_id=180
https://math-ege.sdamgia.ru/test?filter=all&category_id=148
https://math-ege.sdamgia.ru/test?filter=all&category_id=140
https://math-ege.sdamgia.ru/test?filter=all&category_id=178
https://math-ege.sdamgia.ru/test?filter=all&category_id=177
https://math-ege.sdamgia.ru/test?filter=all&category_id=197
https://math-ege.sdamgia.ru/test?filter=all&category_id=194
https://math-ege.sdamgia.ru/test?filter=all&category_id=144
https://math-ege.sdamgia.ru/test?filter=all&category_id=151
https://math-ege.sdamgia.ru/test?filter=all&category_id=275
https://math-ege.sdamgia.ru/test?filter=all&category_id=290
https://math-ege.sdamgia.ru/test?filter=all&category_id=291
https://math-ege.sdamgia.ru/test?filter=all&category_id=291
https://math-ege.sdamgia.ru/test?filter=all&category_id=186

122

TpuronomeTpuuecKkue ypaBHEHHUS

123  |[TpuroHomerpuueckue ypaBHeHUs, uccieqoanue O3

124  |YpaBHEHHS CMEIIAHHOTO THIIA

125 |YpaBHeHHS CMEIIAHHOTO THIIA

126  |PamumoHasbHBIC HEPaBEHCTBA

127  |HepaBeHCTBa, copepKaIiue paaruKabl

128  [[loka3aTenbHbIE HEpAaBEHCTBA

129 [[loka3zaTenbHBIE HEPABEHCTBA

130 lorapudmuyeckre HepaBEeHCTBA

131 Vlorapudmudeckue HepaBEeHCTBA

132  [HepasencrBa c sorapudMaMu o mepeMeHHOMY
OCHOBAHHUIO

133  [Hepasencrra c jorapudmamMu 10 IEPEMEHHOMY
OCHOBAHHUIO

134  [Uroroas KOHTpOJbHAs paboTa

135 [UroroBas KOHTpoNbHAs paboTa

136 |AHanM3 KOHTPOIBHOH PabOTHI
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YyebHO-Memoduyeckuli KoMrsiiekm

1. TeomeTrpusa : 10 xylacc : yuebHMK IOJs8 ydaumxcs obmeobpas30BaTesibHBX
yupexneunin / A. T'. Mepsnusak, B. B. IHojou- ckwuit, M. C. fdxup. — M.
BenTrana-T'pad.

2. Teomerpusa : 10 wJjacc : IOUOAKTUYECKME MaTepuajitl @ [nocobue Ijid
ydammxcs obmeofpasoBaTesibHEX yupexneum / A. I'. Mepsansk, B. B.
MosoHnckmit, E. M. PabuHoBMu, M. C. fAxup. — M. : BeHTaHa-I'pad.

3. Teomerpusa : 10 kjacc : mMeTommMueckoe nocobume / E. B. Byu- ko, A. T.
Mepznak, B. B. Iosonckmit, M. C. Axmump. — M. : BeHTaHa-I'pad.

4. Teomerpusa : 11 xjacc : ydyeOHMK IOJIsg ydaumxcs obumeofpasoBaTesibHEX
yupexneunii / A. I'. Mepsanak, B. B. Iojmou- ckmit, M. C. Sxup. — M.
Benrana-T'pad.

5. Teomerpus : 11 xjacc : IOIMOAKTUUECKME MaTepMasitl : [Oocobue miid
yuammxcsa obmeobpasoBaTesibHEIX yupexneumin / A. I'. Mepsnsax, B. B.
HosoHnckmui, E. M. PabuHoBuu, M. C. fdAxup. — M. : BenTarHa-I'pad.

6. TeomeTpusa : 11 kjacc : MeTomuMueckoe mnocobme / E. B. Byu- ko, A. T.
Mepznak, B. B. Iosonckmi, M. C. Axump. — M. : BeHTaHa-I'pad.

7. Anrebpa ¥ Hadajla MaTeMaTUUeCKOTO aHamsza :10 kjacc : yuyeBHMK OJid
ydamyxcs obmeoOpaso- BATEJNbHEX yupexneHuir / A. T'. Mepsnskx, B. B.
[Tosmoun— ckur, M. C. Axup. — M. : BenraHa-I'pad.

8. Asrefpa M Hauajyla MaTEMAaTMUYECKOTO aHaimz3a :10 kjacc: IMOakTUdecKue
MaTepMasiel : HOCO— Oue OJjd ydaluxcsa obmeobpasoBaTeJIbHBIX yUYpPEeXIeHUN
/ A. T'. Mepzmnsgk, B. B. [IOJIOHCKUI, E. M. Pabmuuosuu, M. C. Axup.
— M. : BenrTaHa-Ipad.

9. Asirebpa ¥ Hauajla MaTeMaTHMUYeckKoTo aHaim3a :10 kjacc: MeTOoOMUecKoe
nocobue / E. B. Byuko, A. I'. Meps3nugk, B. B. [omoHckui, M. C. SIKup.
— M. : Ben- TaHa-I'pad.

10. Anrebpa ¥ Hadajla MaTeMaTMUYeCKOTO aHamm3a :11 xjacc : ydyeBHUK
oJia yyammxcsa ofbmeofpaso- BaTeJIbHEIX yupexneHwuin / A. I'. Mepsnak, B.
B. IlojoH- cxui, M. C. fdxup. — M. : BenrasHa-I'pad.

11. Anrebpa M 2 Hauvajia MaTeMaTUUeCKOTO aHammsa 111 KJlacc:
IMIaKTUYEe CKUE MaTepPyaJLl : 10Co-— Bure i yJammxCcs
obumeobpazoBaTesibHEX yupexneumr / A. I'. Mepsngk, B. B. [ToJloHCKMIM,
E. M. PabumuoBmu, M. C. Axup. — M. : BenraHa-I'pad.

12. Anrebpa ¥ Havajla MaTEeMaTUYECKOTO aHammMsa 111 KJlacc:

MeToIMueckoe rnocobme / E. B. Byuko, A. TI'. Meps3nuaxk, B. B.
HMonmouckuy, M. C. fAxmp. — M. : Ben- TanHa-I'pad.
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