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HOACHUTEJBHAS 3AITMCKA

Y4aeOusIif kKypc «MaTemaTrkay sBIsSETCS OJHUM U3 HanboJsee 3HAUMMBIX B TTPOrpaMMe
cpemHero ooOmero o0pa3oBaHUSA, IOCKOJBKY, C OIHOW CTOPOHBI, OH O0OeCIeYynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y sl M3yueHHUsI BCEX ECTECTBEHHO-HAY4YHBIX KYpCOB, a C ApPyrom
CTOPOHBI, (HOPMUPYET JIOTMUECKOE U aOCTPAKTHOE MBIIIJICHHE OOYyYarolIMXCs Ha YpPOBHE,
HEOOXOJAMMOM JIsl OCBOEHHUS WH()OPMATHUKH, OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH H
JIpYyrux AUCHUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydYaromiuecs OBJIaJEBarOT
YHHUBEPCATBHBIM SI3bIKOM COBPEMEHHOU HayKd, KOTopas (opMyJIUpYyeT CBOH TOCTIKEHUS B
MaTeMaTu4eckou opme.

VY4eOHblIil Kypc ajireOpbl M Hauajl MaTeMAaTUYECKOTO aHalIM3a 3aKJIabIBaeT OCHOBY JAJIs
YCHEIIHOTO OBJAJCHUS 3aKOHaMU (U3WKH, XUMHUHU, OWOJIOTUH, TIOHMMAaHHUS OCHOBHBIX
TEHACHIINIA Pa3BUTHSI YKOHOMUKH U OOIIECTBEHHOM KU3HH, TIO3BOJISIET OPUCHTHUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO UCIIOIB30BATh UX IS
manbHEeNero oOpa3oBaHMs W B TIOBCEIHEBHOW XH3HU. B TO e BpeMs oOBIajcHUE
aOCTpakTHBIMU M JIOTHUECKH CTPOTUMHU KOHCTPYKLIMSAMH ainreOppl U MaTeMaTHYeCKOTO
aHalM3a pa3BUBACT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb,
JIOKa3bIBaTh YTBEPKIEHUS C IIOMOIIBIO HHIYKIIUU U PACCYKIATh IEAYKTHBHO, UCTIOIb30BaTh
000011IeHNe U KOHKpETH3allio, a0CTparupoBaHWE M aHAIOTHIO, (POPMHUpPYET KpeaTUBHOE W
KPUTHUECKOE MBIIICHHE.

B xone m3yuyenus yueOHOro kypca «AnrebOpa M Hayalla MaTeMaTHYECKOTO aHaIU3a»
oOydaromuecss MOJy4YaloT HOBBIM ONBIT PEUICHUS MPUKIAJAHBIX 337a4, CaMOCTOSTEIILHOTO
HOCTPOEHHUS MaTEMATUUECKUX MOJIEIEN peasIbHbIX CUTYALUN, HHTEPIIPETALIUU [TOJTyYEHHBIX
pEIICHU, 3HAKOMSATCS C MPUMEpPaMH MaTeMaTHIECKUX 3aKOHOMEPHOCTEH B PUPO/IE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU M UX aBTOPaMH.

VY4eOHbIil Kypc 00JaaeT 3HAYUTENbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peain3yeTcsi Kak 4epe3 yueOHBId MaTepuan, CHoCOOCTBYIOMUN (OPMHUPOBAHUIO HAYYHOTO
MUpPOBO33pEHHUs, TaK U dYepe3 chneuupuky ydeOHOM JeATeNnbHOCTH, TpeOyromen
IPOAODKUTEFHOM KOHIIGHTpPAIlMM BHUMAHUS, CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYUYEHHBINA pPe3yIIbTaT.

B ocHoBe MeTonuku oOydyeHus aredpe U Hayajiam MaTeMaTHYECKOTO aHAIN3a JICKUT
JeSTSIIbHOCTHBIN MPUHIIUT 00yYeHUSI.

B crpykrype ydeOHOro Kypca «Aiuredpa M Hayaiga MaTeMaTHYECKOTO aHaIM3a»
BBIJICTICHBI CIIEYIOIINE COJEPKATEIbHO-METOANYECKHE TUHUHA: «Yucna M BBIYUCICHUSY,
«Dynkiuu U rpadukmy, «YpaBHEHUS W HepaBeHCTBa», «Hauama wmaremMaTtndeckoro
aHanu3a», «MHOXecTBa M JIOrMKa». Bce OCHOBHBIE cOnEp)KATEIbHO-METONYECKUE JIMHUU
U3y4al0TCsl Ha MPOTSKEHUH JIBYX JIET 00yUEHHs Ha YPOBHE CPEIHEr0 OOIIEro 00pa30BaHus,
€CTECTBEHHO [OMOJHsS Jpyr Jpyra W TOCTENIEHHO HACHINAsACh HOBBIMH TEMaMU H
pasnenamu. JlaHHBIM y4eOHBI Kypc SIBISETCS MHTErPATUBHBIM, MOCKOJIBKY OOBEIWHSET B
cebe coJep)KaHMe HECKOJIbKUX MaTeMaTUYeCKUX MAMCLUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTUUYECKUI aHAINW3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas JIOTUKA U
npyrue. Ilo wmepe Toro kak oOydwarouiyecsi OBJIJEBalOT BCE 0Oojee HIMPOKUM



MaTeMaTUYECKUM aIrllapaToM, y HUX MOCJIE€I0BATEIbHO (POPMUPYETCS U COBEPIIIEHCTBYETCS
YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIEJb pEabHOW CUTyallud, MNPUMEHSTh 3HAHUS,
MOJIydYeHHBIE TPU  M3YYEHUH y4YeOHOro Kypca, [HJisi PEHIeHUS CaMOCTOSATEIHHO
chopMyIUpOBaHHON MaTeMaTUYECKOM 3a7]auu, a 3aTeéM UHTEPIIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOANYECKAs JMHUS «YuWcna W BBIYMCICHHUS»  3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCTIOIB30BAHUS JEHUCTBUTEIBHBIX YHCEII, KOTOPOE OBLJI0O HAYaTO Ha
YpOBHE OCHOBHOTO 00mero obpaszoBanus. Ha ypoBHe cpemnero o0miero o06pa3oBaHUs
oco0oe BHHMaHUE yAeIseTcsl (OPMUPOBAHUIO HABHIKOB PAIMOHATBHBIX BBIYUCICHUMN,
BKJIIOUAIOIIMX B CE€Osl MCIOJIb30BAHUE PA3IUYHBIX (POPM 3amucu 4ucjia, YMEHUe jenaTh
NPUKUJKY, BBIIOJIHATH MPUOJIMKEHHBIE BBIYMCICHUS, OLICHUBATh UYMCIOBBIE BBIPAKEHUS,
paboTath ¢ MaTEeMaTHYECKUMHM KOHCTAHTaMH. 3HAKOMBbIE OOyYaroNUMCS MHOXECTBA
HaTypaJibHBIX, LEJbIX, PALIMOHAJIBHBIX U JEHCTBUTEIBHBIX YACEIT JOMOJIHIIOTCS MHOKECTBOM
KOMILUIEKCHBIX YHCEN. B KaKI0M U3 3TUX MHOKECTB PACCMATPHUBAIOTCS CBOMCTBEHHBIE EMY
cnenuduueckue 3aJaud M ONEepaluu: JIeJICHUE HaIlello, ONEPUPOBAHME OCTATKAaMU Ha
MHOKECTBE II€JIBIX YHUCEJ, OCOObIE CBOMCTBA pPAllMOHAJIBHBIX W HPPALMOHAIBHBIX YHCE,
apu(METHYECKUE OTMepalui, a TaKXKEe W3BICUCHUE KOPHS HATypaJlbHOW CTENEHU Ha
MHO>XECTBE KOMIUIEKCHBIX 4ucel. biiaromaps mnocinegoBaTeIbHOMY pPacIIMPEHHIO Kpyra
UCIIOJIB3YEMBIX YUCEJI M 3HAKOMCTBY C BO3MOYKHOCTSIMHM WX NPUMEHEHHS I PELICHUS
pa3MYHBIX 33724 (OpMHUpPYETCsl MPEACTABICHUE O €JUHCTBE MATEMaTHKH KaK HAyKd U e
pOJM B TNOCTPOCHHUU MOJENEH pealbHOro MHpa, IIUPOKO HCIONb3YIOTCS O00O0OIIeHHE U
KOHKPETHU3AIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUH BCETO 00yUYeHUS Ha
YpPOBHE cpeaHero ooOiiero o0pa3oBaHUsA, IMOCKOJbKY B Kaxkaom pazzene [Iporpammbl
MPEIyCMOTPEHO pElIeHUE COOTBETCTBYIOIIMX 3ajlad. B  pe3ynbrare oOydaromnuecs
OBJIAJICBAIOT PA3JUYHBIMU METOJAaMU PEIICHUS PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUIECKUX M TPUTOHOMETPHUUECKUX YPAaBHCHHU, HEPABEHCTB U
CHUCTEM, a TaKXke 3ajaay, colaepxkamux mnapamerpsl. [lomydeHHbIE YMEHHUS IIMPOKO
UCIIOJIB3YIOTCSA TPHU HCCIAEAOBAaHUU (YHKUIMA C TOMOIIBIO MPOU3BOJIHOM, MPU pElICHUU
OPUKIAAHBIX 3aJad M 3a]ad Ha HAXOXKJICHHE HAuMOOJBIIMX M HAWMEHbBIIUX 3HAYCHHU
dbynkuun. JlanHas comepkaTenbHas JIMHKS BKIIOYaeT B ce0s Takke (HOpMUPOBAHUE YMECHHM
BBITIOJIHATHh Pacdy€éTsl 1o (popmyiiam, mpeoOpa3oBaHUs PAIMOHATBHBIX, HUPPAITMOHATBHBIX H
TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TAKKE BBIPAKEHUN, COAEpXKAIIUX CTENEHU H
norapudmel. brarogaps u3ydeHuro anreOpandeckoro Marepuana MPOUCXOIUT JajbHenIee
pPa3BUTHE AITOPUTMHYECKOTO W AOCTPAKTHOTO MBIIUICHUS OO0ydJarommxcs, GOpMHUPYIOTCS
HABBIKA JEAYKTUBHBIX PacCyXIEeHUU, paOOThI ¢ CUMBOJBHBIMH (OpMaMu, TPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEpPABEHCTB. AnreOpa mpejaraer
3¢ deKTUBHbIE MHCTPYMEHTHI JUJISi PEIICHUs MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1ad,
HarJISIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KakK sI3bIKA HAYKHU.

ConepxaTenbHO-MeToAnYecKast JIUHUSA «DYyHKIMHU U TpapuKm» TECHO MEPEIIETACTCs C
IPYTUMU  JTHHUSAMH  y4eOHOTO Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIIE  3a1aéT
MOCJIEAOBAaTENbHOCTh M3YUYEHHsS] MaTepuana. F3ydeHue CTeneHHO#, MOKa3aTelbHOM,
jgorapuMUYECKO U TPUTOHOMETPUYECKUX (PYHKIMH, HUX CBOMCTB U Tpaduxos,



WCIOJIb30BaHNe (DYHKIIMH JIJIs1 PEIICHUs 3a7a9 U3 IPYTUX YUICOHBIX MTPEAMETOB i PEaTbHOM
YKU3HHU TECHO CBS3aHO KaK C MATEMAaTHUECKUM aHAIIM30M, TaK U C PEIICHUEM ypaBHEHUN U
HepaBeHCTB. [Ipu 3TOM GoJbIlIoe BHUMaHUE YACISIETCS (POPMUPOBAHUIO YMEHHUSI BBIPAKATh
dbopmyslaMu 3aBUCUMOCTH MEXJY Pa3IWYHbIMU BEJIMYMHAMH, HCCIIEAOBATh IMOJYUYCHHbIC
byHKUMH, CTpOUTh WX rpaduku. Marepuan 3TOMl COAEp)KaTeNbHOM JIMHUM HalleJeH Ha
pa3BUTHE YMEHUM U HaBBIKOB, MMO3BOJISIONIMX BHIPAXKATh 3aBUCUMOCTH MEXY BEIMYNHAMU B
paznu4yHOil (opme: aHaTUTHYECKOM, rpadudeckod U cioBecHOW. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aIuH, UCIIOIb30BaHUIO aHAJIOTUM.

CopepxarenpHass JmHuS — «Havama  maTeMaTH4ecKOro  aHalu3a»  MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYT KaK MAaTEMAaTHUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYITHBIX
oOydJaronumMcs, TaKk KaKk y HHUX TOSBISETCS BO3MOXKHOCTh CTPOUTH TpPadUKU CIOKHBIX
byHKUMMA, onpenensTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYEHUS, BBIUUCIATH IUIOLIAIU
buryp u O0OBEMBI TeN, HAXOAUTh CKOPOCTHU M YCKOpeHHsI TpoueccoB. [lanHas
cojiepaTesibHasi JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH TOCTPOEHHUS MAaTEMaTHYECKUX
MOJIENIEN peaIbHBIX CUTYaIlHi, TO3BOJISIET HAXOAUTh HAWIYYIIIEEe PEIICHUE B IPUKIAJIHBIX, B
TOM  YHCJIE€  COLMAIbHO-)KOHOMUYECKHX,  3aJadyax. 3HAKOMCTBO C  OCHOBaMH
MaTeMaTHYECKOr0 aHaju3a CIIOCOOCTBYET pPa3BUTHIO  aOCTpakTHOro, ¢opMaibHO-
JIOTUYECKOTO W KPEAaTMBHOIO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUM pacrno3HaBaTh
MIPOSIBJICHHS 3aKOHOB MaTEMAaTHKH B HAayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HaoT O
BBIIAIONTUXCSI pe3YyJIbTaTax, MOTYyUYEeHHBIX B X0/I€ PA3BUTHSI MAaTEMAaTHUKH KaK HAYKH, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOMYEeCKas JUHUS «MHOXecTBa M JIOTUKa» BKJIIOYaeT B cels
AJIEMEHTHl TEOPUM MHOXKECTB M MAaTEMaTUYECKON JIOTHMKH. TeopeTHKO-MHOXKECTBEHHBIE
MIPEICTABIICHUS] IIPOHU3BIBAIOT BECh KyPC IKOJbHON MaTEMAaTHUKH | MpeJIaraloT Hanbosee
YHUBEPCAIBHBIA S3BIK, OOBCAMHSIONIMN BCE pa3leiibl MAaTeMaTUKU W €€ MPUIIOKCHHUH, OHU
CBS3BIBAIOT Pa3Hble MAaTeMAaTHUYECKUE AMCIUIUIMHBI M MX TPHIOKEHUS B €IMHOE IEJOE.
[ToaTOMYy Ba)KHO 1aTh BO3MOKHOCTh 00y4aroleMycsi TIOHUMaTh TEOPETUKO-MHOKECTBEHHbIN
S3bIK COBPEMEHHOW MaTE€MAaTHUKH U HCIOJIb30BaTh €ro JJi BBIPAXKEHHUS CBOMX MBICIIEH.
Jpyrum Ba)KHbIM MTPU3HAKOM MAaTEMATUKU KaK HayKH CJIEAYEeT MPU3HATh CBOMCTBEHHYIO e
CTpPOTOCTb OOOCHOBAaHWN U  CIICOBAHWE OMNPEACICHHBIM TIPAaBHJIAM  IMTOCTPOCHHUS
JIOKA3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTEeMaTHYECKOM JIOTMKUA CIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsl, TO3BOJISIET HMM CTPOUTH CBOM
pacCy)XIeHHsT Ha OCHOBE JIOTUYECKHMX TpaBuj, (OPMHUPYET HABBIKM KPUTHYECKOTO
MBIIIIICHUS.

B ydeOHOM Kkypce «AnreOpa ¥ Hayajga MAaTeMAaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
OCHOBBI ~MATEMAaTHYECKOIO  MOJICTUPOBAHMUS, KOTOPbIE TMPU3BAHBI  CIIOCOOCTBOBATh
(GbOpMHPOBAHHUIO HABBIKOB TOCTPOCHUSI MOJIETIEH peabHbIX CUTYyalluid, MCCIEIOBAHUS ITHUX
MoOJIeJIe ¢ TIOMOIIBIO ammapara aiareOpbl U MaTeMaTHYeCKOTO aHalu3a, MHTEPHpETaluu
MOJIYYEHHBIX PE3yIbTAaTOB. Takue 3ajlaHusl BIUIETEHBI B KAl U3 pa3/iesioB MPOrPAMMEBI,
MOCKOJIbKY BECh MaTepuall ydyeOHOTO Kypca IIUPOKO HCIONB3YETCS I PEIICHHUs
npuKIagHbix 3anad. [lpy  pemieHun peajdbHBIX MPAKTUYECKHX 3ajlad  OO0ydaromiuecs



pa3BUBAIOT HAONIOAATETFHOCTh, YMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJIb30BaTh aHAJIOTHIO0, 0000IaTh U KOHKPETH3UPOBATh MpodiieMy. JlesTenbHOCTh M0
(OpMHUPOBAHUIO HABBIKOB PEILICHUS IPUKIIATHBIX 3374 OPraHU3yeTcs B MPOLIECCe U3yUEHUs
BCEX TeM yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHIECKOTO aHATTN3ay.

['eometpust siBisieTcs OOHUM U3 0a30BbIX KYpCOB Ha YpPOBHE CpPEIHEr0 OOIIEero
o0Opa3oBaHUs, TaKk KaK 00ECIeYMBAET BO3MOXKHOCTb H3YYEHHS IUCLMIUIUH €CTECTBEHHO-
HAyYHOM HANpaBJICHHOCTH W MPEAMETOB I'yMaHUTapHOro mukia. Ilockonbky jornyeckoe
MBIIIEHHE, (POPMUPYEMOE MPU U3YUEHUH 00YyYaAIOIIUMUCS MOHSITUMHBIX OCHOB T€OMETPHH,
IpU J0Ka3aTelIbCTBE TEOPEM W TIOCTPOSHUHW IEMOYKH JIOTHYECKHX YTBEP)KICHUH MpHU
pelleHNH TeOMETPUYECKUX 3a/ady, YMEHHE BbBIABUIaTh M OINPOBEPraTh TIMIIOTE3bI
HEMOCPEACTBEHHO MCIIONB3YIOTCS MPHU PEIICHUH 3aJad €CTECTBEHHO-HAyYHOro LHMKJIA, B
YaCTHOCTH (PU3UYECKUX 3a/1a4.

Llenb ocBOeHMS TpOrpaMMbl yueOHOTo Kypcea «I eoMeTpus» Ha yriyOJIEHHOM YpOBHE —
pa3BUTHE WHAWBUIYAIbHBIX CIIOCOOHOCTEH OOYy4alONIMXCS MPH U3yYEHUH T'€OMETpPUH, Kak
COCTaBJIAIONIEH TpeAMeTHON obiact «MaremaTtuka u WHGOpPMATHKa» udepe3 oOecreueHue
BO3MO>KHOCTH MPUOOPETEHHSI U UCTIOJIb30BaHUS OoJiee TITyOOKHUX T€OMETPUUECKIX 3HAHUN U
JENUCTBUMN, CTICITU(DUIHBIX TEOMETPHH, U HEOOXOAUMBIX ISl YCIIEITHOTO MPO(hEeCCHOHATBEHOTO
00pa30oBaHus, CBI3aHHOTO C UCIIOJIH30BAHUEM MATEMaTHKH.

[lpuopuTeTHBIMM  3aJayaMM  Kypca TE€OMETpHUH Ha  YINIyOJEHHOM  YpOBHE,
pacCIIMPSIIONIMMH U YCUIIMBAIOIIKUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIIOTCS:

paciuiupeHre TpPEJICTaBICHUs] O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYPHl H
(dbopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

¢dopmMHupoBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (DUTypax Kak O BaKHEHIINX
MaTEeMaTUYECKUX MOJEINAX, [O3BOJSIOUIMX ONUCHIBaTh M HW3y4aTh pa3HbIE SBICHUS
OKpPYXaloIlero Mupa, 3HAHUE TMOHATUHHOrO ammapata mo pazaeny «CrepeoMeTpusd)
y4eOHOTr0 Kypca reOMEeTpHH;

(GopMUpOBaHHE YMEHMsI BIIAJETh OCHOBHBIMU IOHATUSAMHM O TPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyYII U YMEHHE UX TPUMEHSTh,
YMEHUS JOKa3bIBaTh TEOPEMbI M HAXOJUTh HECTAHJAPTHBIC CIIOCOOBI PELICHHS 3a/1a4;

dbopMupOBaHHE YMEHHS PACIIO3HABATh HA YEPTEk,aX, MOJEISIX U B pPEalbHOM MHpPE
MHOTOTPaHHHUKH M TeJia BPAILEHUS, KOHCTPYUPOBATh T€OMETPUIECKUE MOJICIIH;

dopMHupoBaHMEe  TIOHUMaHHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  IOCTPOCHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHNE IOHUMAHUS POJIM aKCHOMATUKHU IIPU MTPOBEICHUHU
pacCyXJIeHUM;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU JIOKA3aTEIbCTB M AITOPUTMOB PEIICHHUS,
YMEHHsSI WX TPUMEHSITh, MPOBOAWTH JOKa3aTeNbHBIE PACCYKICHUS B XOJA€ pEIICHUS
CTEpPEOMETPUYECKUX 3aJad U 3aJad C NPaKTHUYECKUM CoOjAepKaHHeM, (OPMUPOBAHUE
OpEJCTaBICHUsT O HEOOXOJMMOCTH JOKa3aTeJbCTB NpPH OOOCHOBAHMM MaTEeMaTHUECKHUX
YTBEPXKACHUMA U POJIM aKCMOMATHUKH B MIPOBEICHUH JICTyKTUBHBIX PACCYKIICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME HHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEMH
0o0Oy4aromuxcsi, MO3HAaBAaTEIbHON AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIILLUICHUS], UHTEPECa K U3YUEHHUIO T€OMETPUH;



dbopmupoBaHre (QYHKIIMOHAIBHOM T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrno3HaBaTh NPOSBICHUS T€OMETPUYECKHX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHbIX JKU3HEHHBIX CHUTyalUsiX M MpU HU3YYEHUU [JPYTMX Y4YEOHBIX MPEIMETOB,
MIPOSIBJICHHSI 3aBUCHMOCTEM M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PEATBbHBIX CHUTYaIH,
UCCJIEI0BAHMS TOCTPOCHHBIX MOJIENICH, MHTEPHPETALIUU MTOTYUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COZIepKaTeIbHBIMU JTUHUAMU ydeOHoro kypca «['eomerpus» B 10-11
Kjaccax sBisitorcsa: «lIpsMple M IIIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHukn», «Tena
BpalIeHUsn», « BEKTOpbI 1 KOOPAMHATEI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHSITHUIMU,
peeBaHTHBIMU T€OMETPHUH Ha yTiIyOos€¢HHOM ypoBHE 00yueHus B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJIEPKATENIbHBIM JIMHUSAM y4eOHOTO Kypca, a (GOpMHUPOBAHHUE JTIOTUYECKUX YMEHHM
pacmpesieniieTcss He TOJIbKO IO COJEp)KATEIbHbIM JIMHUAM, HO M MO rojaM OOy4YeHHS.
Copepxanue 0Opa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yjibTaTaM OCBOEHUS
®denepanbHOil  pabouel  TporpaMmbl,  paclpelNeia€HHBIM IO  TrojgaM  OOydeHws,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM
oOyJaromuecss 00palajuch HEOJHOKPAaTHO. OJTO TMO3BOJISIET OPraHW30BaTh OBJIAJICHUE
F€OMETPUYECKMMH TOHATUSMH M HaBbIKAMHU IIOCJIEAOBATEIBHO W IOCTYIATEIbHO, C
cOOJII0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLILYI0 CUCTEMY
r€OMETPUYECKUX TMPEACTaBICHUN OOyYaroluXcs, paclupsiss W yriyonsiss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon kK M3y4EHHUIO T€OMETPUH Ha YTIIyOJIEHHOM YPOBHE TTO3BOJISET:

co3iath yciaoBus ia auddepeHuranuu 00ydeHHs, MOCTPOCHUS HHAWBHIYaJIbHBIX
0o0pa3oBaTeNbHbIX MpPOTpaMM, OOECTeUnuTh YIIyOJIEHHOE M3yYeHUE TEeOMETpUU Kak
COCTaBJISAOLIEN yueOHOro npeamera « MaTemaTiKay;

MOJIFOTOBUTH O0YUAIOLIUXCS K MPOIOJDKEHUIO U3YUCHHSI MAaTEMAaTUKU € YU4ETOM BBIOOpa
Oynymeii  mpodeccun,  obecredmBas  MPEEMCTBEHHOCTh  MEXAy  oOmuM U
po(hecCHOHAIBHBIM 00pa30BaHUEM.

VYyebnsiii Kypc «BeposTHOCTP M CTAaTUCTHUKA» YIIYyOJEHHOIO YpPOBHS SIBIAETCS
IPOJODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriIyOJIEHHOTO YPOBHS Ha
YpOBHE CpeHero o01iero oopazoBanus. Y4eOHbINH Kypc NMpeAHa3HaueH 11 (GOpMHUPOBAHUS
y 00y4aronmxcs CTaTUCTUYECKON KyJIbTyphbl U TIOHUMAaHUS POJIM TEOPUHU BEPOSTHOCTEN KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIs U3YUEHUS CIyYalHbIX COOBITHI, BEJIMYMH U TIPOLIECCOB.
[Ipu wu3yueHum Kypca oOoramjaroTcsi NPEACTaBICHUA OOYyYaromMXCS O METO/Aax
WCCIICIOBaHMsI M3MEHYMBOIO MHUpPA, Pa3BUBACTCS MOHMMAHHWE 3HAYUMOCTH U OOIIHOCTH
MaTE€MaTUYECKUX METO/I0B IMO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOT'O €CTECTBEHHO-
HAy4YHOI'0 MUPOBO33PEHHUS.

Copnepxanue yueOHOro Kypca HalnpaBiIeHO Ha 3aKpEIUICHUE 3HAHUN, TTOJTyUYEHHBIX IIPU
U3y4EHUH Kypca Ha YpPOBHE OCHOBHOrOo 0Omero oOpa3oBaHUs, W Ha pPa3BUTHE
NPEACTABICHUM O CIy4YalHbIX BEJIMYMHAX M B3aUMOCBA3SX MEXKIY HUMHU Ha Ba)KHBIX
pUMEpPAX, CHOKETBI KOTOPBIX IMOYEPHHYTHI M3 OKpY’KalIIero mupa. B pesynbrate y
00y4aromuxcs 10JKHO c¢HOpMHUpPOBATHCS MPEACTaBICHUE O Haubosiee yNnoTpeOUTENbHBIX U
o0LIMX MaTeMaTHUYECKUX MOJEIAX, WUCIOJIb3YEMbIX AJI OMUCAaHUS aHTPONOMETPUYECKHUX U



neMorpaduuecKix BeJIMYUH, HOTPEIIHOCTEN B Pa3IudHbIe POJIa U3MEPEHUSX, JUIUTEIIbHOCTH
0e30TKa3HOM pabOThl TEXHMYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH H
poLEeccoB B oOmiecTBe. Y4eOHbI Kypc sBisieTcss 0a30i AJii OCBOEHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOAOB, HEOOXOAMMBIX CIEHHUATMCTAM HE TOJBKO HWHKEHEPHBIX
CHEIUAIBHOCTEM, HO TaKXE COLMAJIBbHBIX M IICHXOJOTMYECKUX, MOCKOJIbKY COBPEMEHHBIE
OOlIeCTBEHHbIE HAYKH B 3HAUMTEIHHOM MeEpe HCIONb3YIOT ammapar aHajiu3a OOJbIINX
naHHbIX. LleHTpanpHyI0 yacTh y4eOHOro Kypca 3aHUMaeT oOCYyKJE€HHE 3aKOHa OOJBIIMX
yucenl —  (YHIAMEHTAJIbHOTO  3aKOHAa  MPUPOJIbI, HMEIOLIEro  MaTeMaTHYECKYIO
dbopmanuzaIuio.

B cooTBeTcTBUY C YKa3aHHBIMHU LIEISIMU B CTPYKTYpe y4eOHOTo Kypca «BeposTHOCTh 1
CTaTUCTUKA» Ha YIiayOJIEHHOM YypOBHE BbIAEIEHBI OCHOBHBIE COJAEpKATEIbHBIC JUHUU:
«Cny4daiiHple COOBITUSL U BepoATHOCTH» M «CllydaiiHble BEJIMYMHBI U 3aKOH OOJBIIUX
qHCem».

[ToMMMO OCHOBHBIX JIMHUN B Yy4e€OHBIM KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUU TpadoB U
TEOPUU MHOYKECTB, HEOOXOIUMBIE [UIsl TOJHOLIEHHOTO OCBOEHHUS Marepuaja JaHHOIO
y4eOHOTr0 Kypca U CMEXHBIX MAaTEMAaTUYECKUX YUEOHBIX KypCOB.

Conepxxanne UM «CiydailHble COOBITUSI M BEPOSITHOCTH» CIIY)KHUT OCHOBOM IS
(OpMUPOBAaHUS MPEACTABICHUNA O paCHpPENEsICHUN BEPOSITHOCTEN MEXIy 3HAYEHUSIMU
CIly4aiiHbIX BEJIMYMH. BakHyl0 4acTb B ITOH COAEpPKATEIbHON JIMHUU 3aHUMAET U3Yy4YEHHE
TreOMETPUUECKOr0 M OMHOMMAIBLHOTO PAaCHpECICHU M 3HAKOMCTBO C WX HENPEPHIBHBIMU
aHaJIoOraMu — I0Ka3aTeIbHbIM U HOPMAJIbHBIM PACIPENeICHUSIMM.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMHU CIy4YalHBIMU BEJIMYMHAMHU W PACHpPEACIICHUSIMH,
aKUEHTUPYIOT BHUMaHUE OOyYaroIIMXCS HAa ONMCAHUM M MU3YUYEHUM CIy4YalHBIX SIBICHUN C
NOMOIIbIO HENpEepbIBHBIX (yHKIUN. OCHOBHOE BHHUMAaHHUE YJENSIETCS MOKa3aTelbHOMY HU
HOPMAJIbHOMY PacIpeeICHHSIM.

B yuebGHOM Kypce mpeaycMaTpUBacTCsl O3HAKOMUTEIBHOE H3Y4YEHHE CBA3H MEXIY
CIIy4ailHBIMU BEJIMYMHAMU U OITUCAHUE 3TOU CBSI3U C MOMOILBIO KO3 PULIMEHTa KOPPETSAIIU
U €ro BBIOOPOYHOrO aHAJIOra. DTU 3JEMEHTHl COAEPKAHUS pa3BUBAIOT TeMy «Jluarpammbl
paccerBaHUs», U3yUYEHHYI0 HAa YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHWs, U BO MHOI'OM
OMMPAIOTCS HA CBEICHUSA U3 KYPCOB anreOpbl U T€OMETPHUH.

Emé oqun 351eMeHT cofepKaHusl, KOTOPBIN MPEAJIaraeTcsi Ha 03HAKOMHUTEIILHOM YPOBHE
— TIOCJIE0BATENbHOCTh CIIyYallHbIX HE3aBHCHMBIX COOBITUH, HACTYMNAIOIIUX B €IWHUILY
BpeMeHH. O3HaKOMJIEHHE C pacIpelie]IeHUEM BEpOSITHOCTEH KOJMYECTBAa TaKUX COOBITHIM
HOCHUT Pa3BUBAIOIIMNA XapaKTep M SIBISIETCS AKTyaJbHbIM I OyIylIMX aOUTypUEHTOB,
MOCTYNAIONIMX Ha Y4YeOHbIE CIENUaTbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMH HAyKaMH,
NICUXOJIOTUEN U YIIPABICHHUEM.

Ha wusydenue yueOHOro kypca «Anrebpa W Haudajga MaTEMaTHYECKOTO aHaJIM3a»
oTBOoAuTCA 272 yaca: B 10 kiacce — 136 yacos (4 yaca B Hezeno), B 11 kiacce — 136 vacos
(4 yaca B HezieIIO).

Ha usyuenue yue6Horo kypca «['eomerpus» Ha yriay0néaHom ypoBHe otBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kinacce — 102 yaca (3 gyaca B Hezelo).



Ha n3yuyenue yue6HOTO Kypca « BeposSTHOCTh M CTaTUCTHKA» Ha YTTyOJICHHOM YPOBHE
otBoautcs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca (1 gac
B HEJIEIIO).

COAEPXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUS

Pannonanpupie  uymcia. OOBIKHOBEHHBIE W JIECSITHYHBIE JIpOOU, TIPOIEHTHI,
OeckoHeuHble Tepuoaudeckue Jpoou. IlpumeHeHune npoOell M MPOLEHTOB MJIsA PEIICHUS
MPUKIIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACiel 3HAHUN U PEATTbHOM KU3HHU.

JleficTBuTenbHBIC UYnca. ParimoHanbHbIC W UPpAIIMOHATBHBIC Yncia. Apru(pMeTHIECKUE
oInepalnuu ¢ JCUCTBUTEIbHBIMUA YUCIaMHU. MOAyIIb JENCTBUTEIIBHOTO YHCIIA U €T0 CBOMCTBA.
[TpubnkEéHHBIE BBIUMCICHUS, TPABWIA OKPYTJCHUS, NPHUKUAIKA W OICHKA pe3yibTaTa
BBIUHCIICHUM.

Crenenp ¢ 1nenbiM ITOKazareneM. bunom Hrrotona. Mcmonb3oBaHue MmOIXOOAIIEN
dbopMBl  3amHMCH  JIEUCTBUTENBHBIX YHUCEN JJIA pelIeHUus TNPAKTUYSCKUX 3amad |
MPEICTABJICHNS JAHHBIX.

Apudmerrueckuii KOpeHb HATYpaIbHOM CTETIEHU U €0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIIBHBIM
MOKA3aTEIIEM.

Jlorapudwm yucna. CporictBa norapudma. JlecaTuunbie U HATypaJibHbIE TOTaPU(PMBI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC 1
APKTaHI'E€HC YHUCJIIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIC IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPABHCHHSI.
PaBHOCHIIBHBIE YPaBHEHUS M YPAaBHEHUA-CIIEACTBUS. HepaBeHCTBO, pelIEHNE HEPABEHCTBA.

OCHOBHBIE METONBI PEIICHHWS] TENBIX W JIPOOHO-pAllMOHAIBHBIX YpaBHEHUU U
HEpPaBEHCTB. MHOIO4WIEHbl OT OJHOM NEpPEMEHHOMW. [leleHue MHOro4wieHa Ha MHOTI'OWIEH C
octatkoM. Teopema besy. MHorousiensl ¢ nieasiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3zoBaHms YUCTOBBIX BRIPAKECHHM, COACPKAIINX CTETICHN M KOPHH.

Uppanmonansubie  ypaBHEHHs. (OCHOBHBIE METOJbI PEIICHUS HUPPAMOHATBHBIX
YpPaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS ITOKA3ATEIbHBIX YPABHEHUIA.

[IpeoOpazoBaHue BoIpaKEHUH, COJEPIKAIIUX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS JIOTApU(PMUICCKUX
YPaBHECHUM.

OcHoBHBIE TpuroHOMeTpuueckue Gopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BbIpaX€HUU. Perienre TpuroHOMEeTpUIECKUX YPaBHEHU M.

Pemienne cucrteM JIMHEHWHBIX ypaBHEHHWW. MarTpuia CHCTEMBI JIMHEMHBIX YPaBHEHUM.
Onpenenutens MaTpUllbl 2X2, €ro reoMETPUUECKUUA CMBICT M CBONCTBA, BBIUUCICHHE €T0



3HAYECHUS, NPUMEHCHHE ONPEACIUTENS Il PELICHUS CUCTEMbl JIMHEWHBIX YPaBHEHUM.
Pemienne npukitagHbIX 3aa4 C IOMOILBIO CUCTEMBI JIMHEMHBIX ypaBHeHUN. MccnenoBanue
IIOCTPOEHHOU MOJIEIIN C IIOMOILBIO MAaTPULL U ONIPEACITUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEW PEealbHOM CUTYAllMH C TIOMOILBIO YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3aJ1a4 U3 pa3IUvHbIX 00J1acTell HayKU U peajbHON KU3HU.

DYyHKIUU U TPaPUKHU

®Oynkuus, crnocodsl 3aganus (GyHkuMu. B3zanmuo oOpatHbie ¢yHKiuu. Kommosuius
bynkuumii. ['paduk GyHkuumn. DnemMmeHTapHble TpeoOpa3zoBaHus rpa@uKoB PyHKIUH.

O6nacTe omnpeaeneHuss W MHOXECTBO 3HadeHuWi ¢yHkiuu. Hymu  ¢yHKium.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIE U Heu€THBIE PyHKIMH. [leproauueckue QyHKINH.
[TpoMexyTKr MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl 1 MUHUMYMBI pyHKUIMK. Hanbonbiee
Y HaMMEHbIIee 3HaYEHUs] PYHKIIMM Ha IPOMEXKYTKE.

JluneiiHas, KBagpaTHU4Has W  JApOOHO-TMHENHass  (QYHKOUH.  DJIEMEHTapHOE
UCCIIEJOBAaHUE U ITOCTPOEHHE UX IPAPUKOB.

CrenenHast pyHKIIMS C HaTypajbHBIM U II€JIbIM MOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CBoiicTBa U rpauK KOpHS N-Oi CTeNeHH Kak (yHKIIUU OOPATHOM CTENEHU C HATYPaJTbHBIM
IIOKAa3aTeJIEM.

[TokazarenbHass W Jjorapupmuueckas (yHKIMHM, HMX CBOHCTBA M  TIpauUKH.
Hcnons3oBanue rpadukoB QyHKUUN AJIs PeIICHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKUX (DyHKIMM
YUCJIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAJIbHBIX Mpoleccax M sBIEHUsAX. ['paduxu
peabHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4ecKOro aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEILHOCTEH. Meton
MaTE€MaTUYeCKOM WHAYKIUMU. MOHOTOHHBIE MW OrPAHUYEHHBIC I1OCIEA0BATEIBHOCTH.
HcTopust BO3HUKHOBEHUSI MaTEMaTHUECKOI 0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckass U TreoMeTpUuYecKas Mporpeccud. beckoHeyHo —yObIBaromiast
reoMmerpuueckass mporpeccusi. CymMma OeCKOHEYHO YOBIBAaIOIIEH TeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M DKCHOHEHUMANbHBIM pocT. Yucmo e. dopmyna CIOKHBIX
IPOLEHTOB. M CIoap30BaHME NPOrPECCHM Ui PEUICHUS PEAIbHBIX 3a1ad IPUKIALHOTO
XapakTepa.

HenpepeiBHble GYyHKIIMM W UX CBoiicTBa. Touku paspbiBa. ACHUMITOTHI TpaduKOB
¢ynxuii. CBoiicTBa (PyHKIIMI HEMPEPHIBHBIX HA OTpe3Kke. MeToa MHTEPBAJIOB AJISl PEIICHUS
HepaBeHCTB. [[puMeHeHre cBOMCTB HENMPEPBIBHBIX (DYHKIMM JIJIs1 pelIeHUs 3a4ay.

IlepBass u BrOpas mnpousBoAHble QyHKUMH. OmnpeneneHue, TeOMETPUUYECKUN U
(duznyecKkuili CMbICT MPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIUU.

[TpousBogusie dsnemeHTapHBIX (yHKIMNA. [IponsBomHas CymMMBbl, TNPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIIHA.

MHoskecTBa M JIOTHMKA



MHOK€eCTBO, OIEepallii HaJ MHOXECTBAMM M WX CBOWCTBA. [(narpammbl Oinepa—
Benna. IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOIO almapara Uil OINKWCAHUS PEeajbHbIX
IPOLIECCOB U SBJICHUH, PU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MAaTE€MaTUYeCKOro  OOBEKTa,  CJEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHUS.

IIpsiMble M MVI0CKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, mpsMas, ILJIOCKOCTb, HPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHUYECKOM IOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX.

B3anMmHO€e pacnosiokeHne NpsAMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJUICIIbHbIC
U CcKpeuuBaronecs npsmele. IIpu3Haku cxpemmBaromuxcs npsmeix. llapamienbHocTsb
IPSAMBIX M INIOCKOCTEW B IIPOCTPAHCTBE: MAPAJUICIABHBIE INPSIMBIE B NPOCTPAHCTBE,
MAPAUIENBHOCTh TPEX MPAMBIX, MAPAIUIEIBHOCTh MPSAMOM U IUIOCKOCTH. [lapaiuiensHoe u
HEHTPAIIbHOE MPOEKTUPOBaHKE, U300pakeHrue Guryp. OCHOBHbIE CBOMCTBA MapajuieIbHOTO
npoekTupoBanus. M3oOpaxxenne ¢uryp B NapaUleIbHOM MPOEKIUU. YIJIbI C
COHAIIPaBJIECHHBIMU CTOPOHAMH, yIOJ MEXAYy INPAMBIMU B IpOCTpaHcTBe. llapamnenbHOCTh
IJIOCKOCTEN: MapaJljIeIbHbIE ITIOCKOCTH, CBOMCTBA ITapajuIesIbHBIX IIocKocTen. [Ipocreiimue
MPOCTPAHCTBEHHbIE (UTYPhl HA IUIOCKOCTH: TETPAdJp, MapajuieNienuIe]l, MOCTPOCHHUE
CECUCHUH.

[leprieHIUKYISAPHOCT TNPAMOM M IUIOCKOCTH: IEPICHIMKYJSIDHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MNPSMBIE IApaUICNIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIICHIUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpeMa O MPsAMOM IEPIECHIUKYISIPHOU
MI0CKOCTU. OPTOTOHAIBHOE MPOEKTUpOBaHUE. lIepneHIuKysip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKU A0 IUIOCKOCTH, PAaCCTOSTHUE OT MpPsIMOW JO IUIOCKOCTH, NpOeKuus (Urypsl Ha
IJIOCKOCTh. [lepneHauKyIsapHOCTh IIIOCKOCTEW: NPU3HAK IEPIECHIUKYJISIPHOCTH JIBYX
II0CKOCTEN. Teopema o0 TpEX NEPNEHINKYIAPAX.

VYrael B NpPOCTPAHCTBE: Yroid MEXIy MNPSMOM M IUIOCKOCTBIO, JABYTPAaHHBIM YToJ,
JMHEWHBIA YroJ JBYIPaHHOTO yria. TpEéXTrpaHHbIA M MHOrOrpaHHeie yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHoro yria. CBOWCTBa INIOCKMX W JBYIPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopemMbl KOCUHYCOB M CHHYCOB JUISL TPEXTPAHHOTO YIJa.

MHoOrorpaHHuKH

Buabsl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosipHas mpusma,
npsiMasi 1 HaKJIOHHAsI PU3MBbI, OOKOBasi U MOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunesn,
IPSAMOYTOJIBHBIA TMapaUIeIeNuIlel U €ro CBOWCTBAa. Kparyalmine MmyTH Ha IMOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Oinepa. IIpoctpanctBenHas teopema [ludaropa. IMupamumga: n-
yroJibHas TUpaMHja, MpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX
rpaHeil MpaBWIbHOW nupaMubl. [IpaBUIIbHbIE MHOTOTPAaHHUKHU: MpaBWIbHAs IMpU3Ma U
npaBuJIbHAs TUpaMua, MpaBWIbHAS TPEYTOIbHAS TUpaMuUa U MPaBUWIbHBIN TETPadIp, KYO.
[IpencraBiieHre O MPaBUIBHBIX MHOTOIPAHHUKAX: OKTadp, TOACKAIP U UKOCAIP.

Bbluncienre 3J1EMEHTOB MHOTOTPaHHUKOB: peéOpa, auaroHanu, yriasl. [lmomane
OOKOBOIl MOBEPXHOCTH W MOJIHOW MOBEPXHOCTH MPSAMOM MPHU3MBI, IUIOUIAJb OCHOBAaHUH,



TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSIMOU Tpu3MBL. [Lomans OOKOBOH MOBEPXHOCTH U
ITIOBEPXHOCTH MPABUIIBHOW MUPAMUbL, TEOPEMA O IJIOMIAAN YCEUEHHON ITUPAMUIBI.

CummMmeTpus B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM MNPABUIILHBIX MHOTOIPAaHHUKOB.
CumMmeTpuss B NMPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS MapAJUICIENNIENd, CUMMETPUS
MIPABWIBHBIX ITPU3M, CAMMETPHS IPABUILHON MUPAMHUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO HANPABICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. Jl€MCTBUSI ¢ BEKTOPAMU: CIIOKCHUE W BBIUUTAHWE BEKTOPOB, CymMMa
HECKOJIBKUX BEKTOPOB, YMHOXK€HHE BEKTOpa Ha 4uci0. CBOMCTBA CIIOKEHHUS BEKTOPOB.
CBolicTBa YMHOXEHHMSI BEKTOpa Ha 4ucio. lloHsTHe komIutaHapHble BeKTOpbI. lIpu3Hak
KOMIUIAHAPHOCTU TpEX BeKTOpoB. IlpaBwino napamienenunena. Teopema O pas3noKeHUH
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyronpHas cucremMa KOOpAWHAT B
npoctpadHcTBe. Koopaunatel BekTopa. CBsS3b MEXKIYy KOOpPIMHATAMU BEKTOpa H
KOOpPAMHATAMH TOYEK. YTOI MEXAY BEKTOpaMH. CKAISIPHOE MPOU3BEICHUE BEKTOPOB.

I'pad, cBsi3ubIi Tpad, myTH B rpade: mukibl U 1enu. CteneHs (BaIeHTHOCTh) BEPIIIUHEI.
['padsr Ha TUTOCKOCTH. JlEepeBBs.

Ciy4aliHble SKCTIEPUMEHTHI (OTIBITHI) M CITyYaliHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTH ciiydailHOTO cOOBITHA. BIIM30CTh YaCTOTHI M BEPOSITHOCTH COOBITU.
CayyaitHble ONBITBHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Omneparuu Ha COOBITUSIME: TIEpECEUCHUE, 00bETMHEHNE, TTPOTUBOIIOIOKHBIE COOBITHS.
Juarpammsl Ditsiepa. opmyiia cia0KeHHs BEPOATHOCTEH.

VYcCiOBHass ~ BEpOATHOCTb.  YMHOXEHHE  BeposTHOCTEW. JlepeBo  ciiy4allHOro
skcriepuMenTa. @opmyra noiaHoi BeposaTHocTu. @opmyia baiteca. HezaBucumbie coObITHS.

bunapHbIil ciaydaliHbIM ONBIT (MCIBITAaHUE), ycnex W Heyjnaya. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCHMBIX MCIBITAaHHA 110 nepBoro ycnexa. llepecraHoBku u
dakropuan. Yucno coueranuid. Tpeyronpauk Ilackans. ®opmyrna bunoma HeroToHa.

Cepusi He3aBuUCHMMBIX HcnblTaHuld bepHymmu. CrydailHbld BBIOOp W3 KOHEYHOU
COBOKYITHOCTH.

CnyudaiiHass BennuuHa. PacnpeneneHue BeposTHOCTeW. J(marpamma pacrpezneseHus.
Onepanuu Haj Cly4ailHBIMM BEJIWMYMHAMHU. buHapHas ciydailiHasg BenuuuHa. [Ipumepsl
pacrpeiefieHdi, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMUAIILHOE.

CoBMeCTHOE pacnpeleneHle JBYX CIy4alHbIX BEIWYHMH. He3aBucHMMBIE cilydaiiHbIe
BEJIMYMHBL. MaTeMaTHueCcKoe 0KUIAHNE CIy4aiiHOW BeJIMYuHBI (pacnpenenenus). [Tpumepst
NPUMEHEHUST MATEMAaTHYECKOro OXUAaHus (CTpaxoBaHue, JoTepes). MaremaTudeckoe
OXuJaHue OWHApPHOW CciaydailHOM BeIMYMHBI. MareMaTH4ecKoe OXHUIAHUE CYMMBI
CIIy4yalHBIX BeNWYMH. MaTreMaThuueckoe OXXKHIaHHE T'€OMETPUYECKOr0 W OMHOMHAIIBHOTO
pacupeneacHui.

Jucnepcusi M CTaHJAPTHOE OTKJIOHEHUE CIyYallHOM BEIWYUHBI (pacrpe/iesieHus ).
Jlucniepcust OMHApHOH CITy4yaiHOUM BEIMYMHBL. MaTeMaTHIeCKOe OKUIaHNEe TTPOU3BEICHUS U
JUACTIIEPCUsST CYMMBbl HE3aBUCUMBIX CIy4YaWHbIX BelWYMH. Jlucmepcuss U craHgapTHOE



OTKJIOHEHHE OMHOMHAJIBHOIO pacupeaciaCcHus. I[I/ICHCpCI/IH N CTAaHAAPTHOC OTKIIOHCHHUC
TCOMCTPHUUCCKOT'O paCIIpCACIICHUA.

11 KUIACC

Yuciia 1 BBIYUCICHUS

HarypaneHbie u nensie yucna. lIpuMeHeHME NPU3HAKOB AETUMOCTH LEJBIX YHUCET,
HauOonbIui obmuit nenurens (ganee — HOJl) m HauMmeHswliee oOinee kpaTHoe (lanee —
HOK), octatkoB o moay:to, anroputMa EBkiuaa st pemienust 3a7a4 B 1eJbIX YUCIax.

KomniekcHble uucna. AnreOpaudeckass M TpUTOHOMETpHYEcKass (QOpMBI 3amucu
KOMILJIEKCHOTO  4Hucia. ApudMeTnyeckue omnepanud C KOMIUIEKCHBIMM — YHUCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOpJAuHAaTHOM Tmiockoctu. dopmyrna Myaspa.
KopHu n-oii creneHu M3 KOMIUIEKCHOrO uucna. [IpuMeHeHne KOMIUIEKCHBIX YHUCEN I
pelieHus: (PU3NUECKUX U T€OMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEpaBeHCTBA

CucremMa W COBOKYNHOCTh YPABHEHHU W HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M
CHUCTEMBI-CIIEICTBUS. PaBHOCUIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MOMOIIBbIO TPUTOHOMETPUUECKON
OKpY>KHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS IOKA3aTENbHBIX U JTOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PELIEHUS HPPALUOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE  METOJBI  PELICHUS CUCTEM M  COBOKYIIHOCTEH  PALMOHAIBHBIX,
UPPALMOHATIBHBIX, MIOKA3aTEeNbHBIX U JIOTApU(PMUIECKUX YPABHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPAMH.

IIpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a/1a4 U
3a/1a4 U3 Pa3IMYHbIX 00JIACTe HAayKU W PEAIbHOM >KU3HU, MHTEpPIpETalvs MOJTyYEeHHBIX
pPE3yJIbTATOB.

DOyHKUMU ¥ TPaPUKH

['paduk komnozumu GpyHkiuil. ['eomerpruueckre 00pas3bl ypaBHEHUN 1 HEPABEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

TpuronomeTrpuueckre PyHKIMU, UX CBOMCTBA U TpaduKH.

['padmyeckue MeToabl pelleHUs YpaBHEHH U HepaBeHCTB. ['paduyeckue MeTOMabI
peleHns 3a1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB (YHKIUI [UIsI UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT IMpPHU PEIICHUHU 3a7ad M3 JPYTruX y4eOHBIX NMPEAMETOB U pEealbHON
KU3HHU.

Hayaja MaTeMaTH4ecKOro aHaJIu3a

[Ipumenenne NPOM3BOAHONW K HCCIENOBAaHUIO (QYHKIM HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxkneHne HauOONbIIEro M HAaWMEHBUIETO 3HAUYE€HUN HeNpepbIBHON
GyHKIUM Ha OTPE3KE.



[IpumMeHeHre TPOU3BOAHOM ISl HAXOXKJICHHUS HAWTY4IlEro PEIIeHHs B MPUKIAIHBIX
3aayax, JUIs ONpENETeHHUs] CKOPOCTM M YCKOpPEHHUs Mpollecca, 3aJaHHOro (opMysioN Hiu
rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBo0Opa3HbIe AlIeMEHTAPHBIX
dbyukiuit. [IpaBuiia HaX0XaeHUS TEPBOOOPA3HBIX.

WNHurerpan. I'eoMeTpUyYecKHMid CMBICI HMHTErpana. BplYuCiIeHUE ONpeAcsEHHOTO
uHTerpana no gopmyne Hororona-JlenOnuna.

[Ipumenenre wHTErpanga JUisi HaXOXKACHHS IUIOMIAJed TUIOCKUX GUTyp U 00BEMOB
F€OMETPUYECKHUX TEl.

[Tpumepsl peleHui nuddepeHInaIbHBIX YPaBHEHUM. Marematuyeckoe
MOJIEJMPOBAHUE peaTbHBIX MPOLIECCOB C MOMOIIBIO T PepeHIInaNbHbIX YPABHEHHH.

Tesia BpaleHnus

[ToHsiTHSA: UMUIUMHIAPUYECKAs: TOBEPXHOCTh, KOHMYECKAash MOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyroliue MmoBepxHocTed. Tena BpalleHUs: HMWIMHAP, KOHYC, yCEYEHHBIN
KOHYC, cdepa, map. BzanmHoe pacrnonioxenue chepbl U MIIOCKOCTH, KacaTelbHasl IIIOCKOCTh
K cdepe. N300paxenue Ten BpallleHHs Ha IJIOCKOCTU. Pa3BépTka muimuHApa M KOHYyca.
Cummetpus cepsl U mapa.

O6bEéM. OcHOBHbBIE CBOICTBA 00BEMOB Tei. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napajuienenuneaa u caeAcTBus u3 He€. OOBEM NpsIMON U HAKJIIOHHOHW TPU3MBI, IIWJIMHIPA,
nupamMubl 1 KoHyca. O0bEM 1apa v apoBOro CErMeHTa.

KoMOuHanuu Ten BpaiieHuss W MHOrorpaHHukoB. [Ipu3ma, BmucaHHash B ITWJIMHIP,
onucaHHasi okoJio unHapa. [lepeceduenne cdepsnl u mapa c miockoctbio. Kacanue mapa u
chepnl TUIOCKOCTBIO. [loHSTHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

[Tnomans MOBEpXHOCTH HUIIMHJIPA, KOHYCa, Iioaab chepsl u e€ yacteil. [logodue B
npoctpanctBe. OTHoleHWEe O0BEMOB, IUIOMIAJEH TMOBEPXHOCTEM MOMOOHBIX (Uryp.
[IpeoOpazoBanue moaoOus, roMoTeTHs. PerieHue 3agady Ha TUIOCKOCTH C HMCHOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedeHWI MHOTOTPAHHWKOB U TEJI BpAIICHUS: CEYCHHS IWIWHIpA
(mapaJuienbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHHUs KOHyca (IMapasuiesibHble OCHOBAHUIO U
MPOXOSIINE YePe3 BEPIINHY ), CEUCHHUS 111apa, METOJIbI IOCTPOCHUS CEUEHHI: METOT CIIE/IOB,
METO/1 BHYTPEHHETO MPOSKTUPOBAHUS, METO]I TIEPEHOCA CEKYIIEH IMITOCKOCTH.

BeKkTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekToper B mpoctpanctBe. Omepammm Haj BEKTOpaMu. BeKTOpHOE yMHOXKECHHE
BekTOpoB. CBOWCTBAa BEKTOPHOTO yMHOXEHHS. IIpsMoyrompHas cucTeMa KOOpPIWHAT B
npoctpanctBe. KoopnuHatel Bektopa. Pasznoxkenue BekTopa mo 0Oasucy. KoopaunaTHo-
BEKTOPHBIN METOJT TP PEUICHUU T€OMETPUUCCKUX 3a]1aY.

JIBH:KeHMsI B IPOCTPAHCTBE

JIBmwxenus mpoctpanctBa. OtoOpakenus. [[BmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWKEHUN. BUbl IBMKEHUN: TapaJlieIbHBIN MEPEHOC, [IEHTPaIbHAs CHMMETPHS,



3epKajbHas CUMMETpPHS, MOBOPOT BOKPYr mpsmoil. [IpeoOpazoBanus momobus. [lpsmas u
cdepa Diinepa.

HepasenctBo YebObiméBa. Teopema YUeObrmuéBa. Teopema bepnymnu. 3akoH OoibmIMX
yucen. BoiOopounslii MeToa uccieaoBaHuil. BeiOopouHbie xapakTepucTHKd. OUeHUBaHHE
BEPOATHOCTH COOBITHSI 10 BBIOOPOUYHBIM JaHHBIM. [IpoBepka mNpoCTEWIIUX THIOTE3 C
IIOMOIIIBIO U3YYEHHBIX PACIIPEICICHUN.

HenpepriBHbIe ciiyyalinble BeanuuHbl. [IpuMepsl. DyHKIHS TIIOTHOCTH BEPOSITHOCTU
pacnpeneneHus. PaBHOMEpHOE paclpeiesieHHne W €ro CBOMCTBA. 3ajadu, MPUBOISIIME K
MTOKA3aTEIbHOMY DPAaCHpENENCHUI0. 3alayd, NPUBOIAIIME K HOPMAJIbHOMY DPacCIpENEICHUIO.
@yHKIMSA IUIOTHOCTH BEPOATHOCTH IOKA3aTENbHOIO pPACIpeAeieHus, (PyHKIHs IUIOTHOCTH
BEPOSATHOCTA HOPMAJIBHOTO pacupenesieHus. @PyHKIMs IIIOTHOCTU U CBOMCTBA HOPMAJIBHOTO
pacrpeneneHus.

ITocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3aJaud, NPUBOJAIIME K
pactpenenenuro Ilyaccona.

KoBapuanus nByx ciydaiHbix BenuuuH. KoadduimeHT nuHEHHONW KOppEsIuy.
CoBMmecTHbIe HAOJIOACHHUS JBYX BEIMYMH. BpIOOpOUHBI KOI(DPUIMEHT KOpPpENALUU.
Paznuune Mexay JMHEHHOM CBS3bI0 W IIPUYMHHO-CIEACTBEHHOW CBA3BIO. JIMHeEWHas
perpeccusi, METO] HAMMEHBIINX KBaIPaTOB.



[INTAHUPYEMBIE PE3VIJIbTATHI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBI YPOBEHbB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKaaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3MIMK OOyYarollerocsi Kak AakKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUIICKOT0O 00I11eCTBa, MPEACTaBICHUE O MATEMATHUYECKIUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3NUYHBIX CTPYKTYp, SBICHUHN, MPOIEAYp TPaxKTaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI U APYTO€), YMEHUE B3AUMOJIEUCTBOBATH C COLMATIbHBIMU UHCTUTYTaMHU B
COOTBETCTBHUU C UX QYHKIIUSIMHU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTH POCCUMCKON IpaK AAHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIIEMY POCCUHCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHXKCHUSIM
POCCUMCKUX MAaTeMaTUKOB U POCCUMCKOM MAaTeéMaTU4EeCKOM IIKOJbI, UCIIOJIb30BAHUE ITUX
JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJIOTHSX, c(hepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, CcHOpMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO IIOBEIECHMS, CBSA3AHHOIO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIA/IA B
MOCTPOEHUE YCTOMYUBOTO Oy IyIIETro;

4) 3cTeTHYeCKOr0 BOCIMTAHUSA:

ACTETUYECKOE  OTHOIICHWE K MHUPY, BKIIOYas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHHM, pacCyXICHHM, BOCIPUUMYUBOCTHh K
MaTeMaTUYECKUM acCIleKTaM pPa3JINYHbIX BUJIOB UCKYCCTBA;

S) pu3uYeCKOro BOCIIMTAHMS:

chOPMHPOBAHHOCT, YMCHHSI TIPUMEHSATH MaTeMaTHYECKHE 3HAHWA B HWHTEpecax
3I0pPOBOTO U O€30macHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 3I0POBBIO
(310opoBOEe MHUTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHITHH M OTHbIXa, peEryJspHas
dbusnyeckass aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE NPHU 3aAHATUSX CIIOPTHUBHO-
03JI0POBHUTEIBHOU JIESITETbHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHUSA:

TOTOBHOCTh K TpPYZy, OCO3HAHHME IIEHHOCTH TPYJOJt0OUs, UHTEPEC K Pa3IuYHBIM
chepam mnpodeccHOHATBHON  JEATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW u  eé
NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymier mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIE JKW3HCHHBIC IUIAHBI, TOTOBHOCTH MW CIIOCOOHOCTh K
MaTeMaTH4eCKOMYy OOpa3oBaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH IKU3HH,
TOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEIICHUWU MPAKTUYECKUX 3a/a4 MaTeMaTUYECKOM
HaIlpaBJICHHOCTH;

7) 3KOJIOTUYeCKOIr0 BOCIIMTAHUSA :



c(OPMUPOBAHHOCTh DKOJOTUYECKON KYyJIbTYpbl, TMOHUMAHUE BIHMSHHUS COIMATHHO-
HKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOAHON M COLMAJIBHOM Cpenbl, OCO3HAHUE
rJI00ABHOTO  XapaKTepa OSKOJOTMYECKMX MpoOjieM, OpHUeHTaluuss Ha [PUMEHEHHE
MaTeMaTHYECKUX 3HAHWUN [ pemieHus 3afad B 00JacTH  OKpY’Kalomled cpemsl,
IUTAHUPOBAHKE MOCTYNKOB U OLIEHKU MX BO3MOXKHBIX MTOCIEACTBUMN JIJIs1 OKPYKAIOIIeH Cpebl;

8) neHHOCTH HAYYHOI'0 O3HAHMS:

C()OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKHM W OOIIECTBEHHON MpaKTUKH, MOHMMaHHWE MaTeMaTUYeCKOM HayKu Kak
cdepbl YeIOBEUECKON NeATETbHOCTH, STANoOB €€ pa3BUTHS W 3HAYMMOCTH IJISl Pa3BUTHS
OUBWIN3ALUY, OBJAJEHHE S3BIKOM MaTeMaTHKd M MaTeMaTHYeCKOM KyJIbTypoW Kak
CPEICTBOM MO3HAHUS MHpPA, TOTOBHOCTb OCYLIECTBIISITh MPOEKTHYIO M HCCIEI0BATENIbCKYIO
JeSITeIbHOCTh MHJIMBUTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeicTBUSA

Ba3oBble Joruyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKA MATEeMAaTHYECKUX OOBEKTOB,
NOHATHUN, OTHOIICHUA MEXAY NOHIATUSIMH, (DOPMYIUpPOBATH OIpEAETICHUS TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(UKAIMKM, OCHOBAHUA AJs OOOOLIECHHS U
CpaBHEHUS, KpUTEPUH MPOBOANMOTO aHAJIN34,

BOCIIPUHUMATh, (DOPMYyIUPOBaTh U MPEOOPa30OBBIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpHIIaTeNIbHbIE, €AUHIUYHbIC, YACTHBIC U 00IIKe, YCIOBHBIC;

BBISIBJISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOpEUUs B (haKTax,
JaHHBIX, HAOJIONECHUAX U YTBEPXKIACHUSX, MpelaraTb KPUTEPUU JJI  BbISBICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHii;

JIeNIaTh BBIBOJBI C MCIIOJNIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3aKIIIOUEHUH TI0 aHAJTIOTHH;

POBOJAMUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIpSIMbIe
U OT MPOTHUBHOIO), BBICTPAUBATh ApPryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
00OCHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBOJIBI;

BbIOHMpaTh CHoco0 pemieHus y4uyeOHOW 3anayu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMPATh Hanboyiee MOAXOIAMIMA C Y4ETOM CaMOCTOSITEIHHO BBIJICICHHBIX
KpUTEPUEB).

ba3osrble uccienoBarebCcKue 1eiCTBUA:

UCIOJB30BaTh  BONPOCHI  KaK  MCCIEAOBATENbCKUN  MHCTPYMEHT  [O3HAHUA,
dbopMynupoBaTh BOMPOCH, (UKCUPYIOIINE MPOTUBOpPEUHe, MpoOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIMIO, MHEHHUE;

IPOBOJAMUTH CAMOCTOSITEJIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 0ObEKTa, SIBJICHUS, POIIECCA, BBISIBICHUIO
3aBHCHUMOCTEHN MEXIy 00bEeKTaMHU, SIBICHUSIMH, MPOIIECCAMU;



CaMOCTOATENILHO  (popMynHupoBaTh O0OOIIEHUS ©  BBHIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAONIOJICHUS, WCCIEOBAaHUS, OIEHUBATh JOCTOBEPHOCTH TOJNYYECHHBIX
pE3yIbTaTOB, BHIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEAOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISAT J€UIIUTHI MH(POPMAIIMH, JaHHBIX, HEOOXOJUMBIX JIJII OTBETa HA BOIPOC U
JUISL PEIIEHUs 3aa4H;

BbIOMpaTh MHGOOpPMAIMIO M3 HUCTOYHUKOB PAa3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMALMIO PATUYHBIX BUIAOB U (HOpM
MpECTABIICHHUS;

CTPYKTYpUpOBaTh HWH(MOpMAIKIO, TPEACTABISATH €€ B pa3Iu4HbIX  (popmax,
WJUTFOCTPUPOBATH Tpa)UueCcKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHbIE YHHBEpPcaIbHble y4eOHbIe el cTBHS

OOwmenne:

BOCTIPUHUMATH ¥ (DOPMYIIMPOBATH CYKIIEHUS B COOTBETCTBHH C YCIOBUSMU H LEISIMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHs 1O XOXIy pEUIeHHs 3aJadd, KOMMEHTHUPOBATh MOJTYYCHHBIH
pe3yJbTar;

B X0/1e 00CY>KACHUS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pelaeMon 3a7a9u, BRICKA3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK PEUICHHUS, COMTOCTABIISITh CBOU
CYXKIEHUS C CYXICHHSMH JPYyTUX YYaCTHUKOB JUAJIOTa, OOHAPYXKUBATh pa3in4yle W
CXOJICTBO IO3UIHH, B KOPPEKTHOH (opme (HopMyIInpoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEACTaBIATh PE3yJIbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4Y€TOM 3aJay Mpe3eHTAlud U
0COOCHHOCTEHN ayIUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE /1eiiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUIAH, aJTOPUTM pEIIEHUS 3a/Ja4yd, BHIOMpPATh CHOCOO pEIIeHUs ¢ yu&ToMm
UMEIOIIUXCS  PECYpCcOB M COOCTBEHHBIX  BO3MOXKHOCTEHW, apryMEHTUpOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIH HHTE/IEKT:

BJIaAC€Th HABBIKAMHAU MMO3HABaTEIbHOU pe(l)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
JNEUCTBUA W  MBICIUTEIBHBIX IIPOIECCOB, HX PE3yNbTaToOB, BIAACTh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJIS TPOIIECCa U pe3yJibTaTa PEeIICHHUs] MaTeMaTHIYEeCKOM 3a/1auH;

NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPU PEIICHUH 3a/Ja4d, BHOCUTH
KOPPEKTHBbBI B JACATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, JaHHBIX, HaﬁHeHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEI;



OIICHWBATh COOTBETCTBHUE pe3yJbTaTa IEId | YCIOBHSIM, OOBSCHITH TPUIHHBI
JOCTIDKCHHSI WM HEAOCTKEHUS PE3YIbTaTOB NEATETbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M MHAUBUIAYATbHON pabOThI
IpU perieHuu Y4eOHBIX 3aja4, MPUHUMATH IeIb COBMECTHOMU JEATEIBbHOCTH, TJIaHUPOBATH
OpraHU3aINI0 COBMECTHOM pabOThI, paclpeIesTh BUbI paboT, TOrOBApUBATHCS, 0OCYKIATh
MpoILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;

y4aCTBOBATh B IPYMMOBBIX (popMax paboThl (00CYyKIeHUSI, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbD» W HMHBIE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOMU JEHCTBUA C
JIPYTUMU YJIEHAaMH KOMAaHJIbI, OIEHHWBATh KAa4€CTBO CBOErO BKJIaja B OOMIUNA MPOIYKT MO
KpUTepusiM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oOydenus B 10 kjacce oOydarolmuics TMOJYYUT CICAYIOIIUE MPEAMETHBIE
pe3yJbTaThl MO OTJEIBHBIM TeMaM pabodeil mporpamMMbl yuyeOHOTro Kypca «Anrebpa u
HayaJla MaTeMAaTHYECKOTO AaHAIIA3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMU:  paAlMOHAIBHOE  YHUCIO, OeCKOHeuHas
NepPUOINYECcKast IpoOb, MPOLEHTHI, UPPALMOHATILHOE YMCIIO0, MHOXECTBA PAIIMOHAIBHBIX WU
JNEUCTBUTETBHBIX YUCEN, MOYJIb JEHCTBUTEIHLHOTO YHCIIA;

MPUMEHATH APOOW M TIPOIEHTHI I PEIICHHs] MPUKIATHBIX 3a7ad W3 Pa3IMIHbIX
OTpACJIEV 3HAHUM U PEATbHOU )KU3HH;

MPUMEHSATh TPUOIMKEHHBIE BBIYUCICHUS, MPABUIIa OKPYTJICHUS, MPUKUAKY U OICHKY
pe3ysbTaTa BEIUUCICHUN;

CcBOOO/JIHO OMEPHUPOBATh MOHSATHEM: CTEMEHb C IENbIM MOKa3aTelieM, HCIOJIb30BaTh
MOIX OISy 0 (POpMY 3anrCh JEHCTBUTEIBLHBIX YUCEN JIJISl PEIICHUS MPAKTHYECKUX 3a71a49 U
MpECTABIICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpaTIbHOMN CTENICHHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM IMOKa3aTEJIEM;

CBOOOJHO OMEPUPOBATH IMOHATHUSAMH: JIOTapu(dM YuCIa, JECATUYHBIE W HATypabHBIC
Jorapudmer;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YMUCIIOBOI'O apryMEHTA.

YpaBHeHMS U HEPAaBEHCTBA:

CBOOOJIHO  OMEpUpPOBAaTh  MOHATUSIMU: TOXJAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTh PA3JIUYHbIE METOJIbI PEUICHUS PAIMOHAIBHBIX U APOOHO-pAIMOHAIBHBIX
ypaBHEHUH, NPUMEHATH METOJ UHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB;



cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJIHOM MepEeMEHHOM, MHOTOYJIEH C
HneapiMi  Kod(pPuImeHTaM, KOpPHM MHOTOYJIEHAa, MPUMEHATH JCJICHHE MHOTrOuYJieHa Ha
MHOTOYJIEH C OCTaTKoM, TeopeMmy be3y u Teopemy Buera s pemienus 3anay;

CBOOOJIHO OMEpUPOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpUIa,
ONPENECINUTENIb MATPULBI 2 X 2 U €ro T€OMETPUYECKHM CMBICI, HCMOJIb30BaTh CBOMCTBA
ompenenuTeNss 2 X 2 Jyuisi BBIUKCICHUS €ro 3HA4YCHHS, MPUMEHSTH OINPEACTUTENN IS
PEIICHHS CUCTEMbI TUHEHHBIX YPaBHEHUN, MOIETUPOBAThH PEATIbHBIE CUTYAIMH C TIOMOIIBIO
CUCTEMBI JINHEHHBIX YpPaBHEHUH, UCCIIE0BATh TOCTPOCHHBIE MOIEIIN C TTOMOIIBIO MATPUIL U
OTIpeIeTUTENeH, HTEPIIPETUPOBATH MOTYUCHHBIN pe3yIbTarT;

HCIIO0JIb30BaTh CBOMCTBA JEHCTBUHN C KOPHAMM JJIsSl MPpeoOpa3oBaHus BhIPAKECHHUII;

BBIMOJHATh MPEOOpa3OBaHUS UYHCIOBBIX BBIPAXEHHUH, COJAEp)KALIMX CTENEHU C
palroHaIbHBIM MTOKA3aTeNIeM;

HCIIOJIB30BaTh CBOMCTBAa JiorapudMoB ig TpeoOpa3oBaHUs JIOTapUOMHUUIECKUX
BBIPAKCHUU;

CBOOOJHO  ONEPUPOBATH  MOHATHUSIMHU:  HMppallMOHAIbHBIC, TOKa3aTelbHbIE U
jgorapupMuuecKue ypaBHEHHs, HAXOAWTb MX pEHIeHHS C TOMOUIbI0 PaBHOCHIbHBIX
NEPEX0/I0B WM OCYIIECTBIISAA IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUEecKHue QopMynbl g peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

CBOOOJIHO OINEpUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NPUMEHSTh
HE00X0uMbIe (HOPMYIIBI ISl PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX YPaBHEHUM;

MOJICJIMPOBATh pealibHble CUTYyalldd Ha SI3bIKE aireOpbl, COCTaBIATH BBIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4yM, HCCIEAOBATh IOCTPOCHHBIE MOJENU C
MCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHKUMU ¥ TPaPUKH:

CBOOO/IHO OMEPHUPOBATh MOHATHUSAMU: QYHKIUS, CIIOCOOBI 3aJaHUsl (PYHKIIMH, B3aUMHO
oOpaTHble (PyHKIUK, KOMIO3UIKA (QYyHKIUH, rpaduK (QYHKIUHU, BBITOIHSATH 3JI€eMEHTapHbIE
npeodpazoBanus Tpa@uKoB QyHKIIHH;

CBOOOJTHO OMEPUPOBATH MOHATHUAMH: O0JIACTH OMPEAENICHUS W MHOXXECTBO 3HAUYCHMM
byHKIMA, HyH QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEPHUPOBATh MOHATHUSAMHU: YETHBIE M HEUYETHBIC (PYHKIMH, NEPUOAMYECKUE
GyHKIUHA, TPOMEKYTKM MOHOTOHHOCTH (YHKIHUHU, MAKCUMYMbl U MUHUMYMbI (DYHKIIUH,
HauOoJbllIee U HAMMEHbIIee 3HaueHHE (PYHKIIUU Ha TPOMEXKYTKE;

CBOOOJHO OMEPHUPOBATh MOHATHSAMHU: CTEMEHHAs (YHKIUS C HATYpPaJIbHBIM U IEJIBIM
nokaszatenem, rpaduk CTerneHHON PYHKIMK ¢ HaTYypaJIbHBIM H LIETBIM MTOKa3aTeaeM, rpaux
KOpPHSI N-Oi CTeTNeHH KaK GyHKIIUU 0OpaTHOM CTETIEH! C HATYPAJIbHBIM MOKa3aTeleM;

OTIEpUPOBATh TOHITHAMU: JIMHEHHAs, KBaJgpaTU4Has U JAPOOHO-TMHEWHas (QyHKIIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHUE UX TPadUKOB;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: TTOKa3aTeIbHas U Jorapugmudeckast QyHKINH, UX
CBOMCTBA U TpadUKH, UCIIOJIB30BATh UX TPAPUKHU AJIs PEeIICHUS] ypaBHEHUH;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUECKASI OKPY>KHOCTb, ONPEIEIICHNE
TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apTyMEHTA;



UCTIONB30BaTh Tpadvku (PyHKIMN 1 UCCIIeI0OBAHUS MPOIIECCOB U 3aBUCUMOCTEH MpHU
peIlIeHNH 3aa4 U3 IPYruX yueOHBIX MPEAMETOB U PEaTbHOM KU3HHU, BbIpaxaTh (popMyIaMu
3aBUCUMOCTH MEX/ly BEIUYHHAMMU;

Hayana MmareMaTH4eCKOI0 aHAIU3a:

cBOOO/IHO ONEPUPOBATH NOHATUAMHU: apUPMETHUECKAS] U TEOMETPUUECKAsI IPOTPECCH,
OeCKOHEYHO YOBIBaroIlasi reoMeTpuuecKasl Mporpeccus, JIMHEHHBIM U 3KCIOHEHIMATbHBIN
pocT, popMyJia CIOKHBIX MPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

WCITOJIB30BATh ITPOTPECCUM JIJISI PELLICHUS PEATIbHBIX 3a1a4 MPUKIIAJHOIO XapaKTepa;

CBOOOJHO  OMEpUPOBATh MOHATUSIMHU: IOCJIEAOBATEIBHOCTh, CHOCOOBI  3aJaHus
IIOCJIEIOBATEIIbHOCTEY, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCJIEIOBATEIBHOCTH, IIOHUMATh
OCHOBBI 3apOK/ICHUSI MaTEMaTHUECKOIr0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: HEMPEPbIBHbIE (DYHKLMHU, TOYKU pa3pbiBa rpaduka
GbyHKIIUH, acUMOTOTHI Ipadrka QyHKIUH;

CBOOOJIHO OINEpPUPOBATh MOHATHEM: (DYHKIHMs, HENpPEpbIBHAS HA OTPE3KE, MPUMEHSTH
CBOICTBA HENIPEPHIBHBIX (DYHKIUH IS peIIEHUS 3aad4;

cBOOO/JIHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpas MNPOU3BOAHBIE (YHKILUH,
KacaTesnbHasl K rpaduKky QyHKINH;

BBIYMCIIATh IIPOU3BOJHBIC CYMMBI, IPOU3BEICHUSA, YaCTHOTO M KOMIIO3HMIIMHM JABYX
(yHKIUI, 3HaTh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKIUH;

UCIOJIb30BaTh T'€OMETPUYECKUN U (PU3MUECKUN CMBICT MPOU3BOJHOM ISl pelIeHus
3ajad.

MHoskecTBa M JI0rMKa:

CcBOOO/IHO ONEPUPOBATH MOHATUSMHU: MHOKECTBO, OIIEPALIMU HAJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIM amnmapar Uil ONMCAHUS  PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEUICHUH 33/1a4 U3 APYTUX YUCOHBIX MPEIMETOB;

CcBOOO/IHO OIEPHPOBATh MOHSATHUSMU: OIpeNeTeHHE, TEopeMa, ypaBHEHUE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelIbCTBO, PABHOCWUJIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K koniry 10 kiaacca o0yyaromuiicss HAyYuTCs:

e CBOOOIHO ONEPUPOBATH OCHOBHBIMU TMOHATUAMH CTEPEOMETPUU MPU PEUICHUH 3a1ad U
MIPOBEICHUH MAaTEMaTUUYECKUX PACCYKICHHI;

e IIPUMEHATH AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEILIEHUN N'€OMETPUYECKHUX
3a/1ay;

e KIacCU(UIMPOBATh B3aWMHOE PACIOJOKEHUE TMPSMBIX B MPOCTPAHCTBE, IMJIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHIATHSMH, CBA3aHHBIMH C yrjaMd B IPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IPOCTPAHCTBE, MEXKAY IIPSAMOM U IUNIOCKOCTHIO;

e CBOOOIHO ONEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAHHUKAaMHU;

e CBOOOJHO pacro3HaBaTb OCHOBHBbIE BHUIbl MHOTIOTPAaHHUKOB (TpH3Ma, NUpamuja,
IPSIMOYTOJIBHBIN Mapaieienurne, Ky0);

e KJacCU(pUUUPOBATh MHOTOTPAaHHUKH, BBIOUPAsi OCHOBAHMSI [Tl KJaccu(puKaiumy;



e CBOOOIHO OMNEPUPOBATH TMOHSATHUSMH, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MapajlieNbHOE, LIEHTPAJIbHOE W OPTOrOHAJIBHOE MPOEKTHpOBaHHE (UTYp Ha
TUTOCKOCTb, BBITIOJIHATH N300paxeHus] PUTyp Ha TUIOCKOCTH;

e CTPOUTH CEYCHHMS MHOTOIPAHHHKOB DPA3JIMYHBIMH METOJAMH, BBIOJIHATH (BBIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAJM  TIOBEPXHOCTEH  MHOTOIPAaHHUKOB (IpuU3Ma, NHUpPaMUaa),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POPMYIT;

e CBOOOIHO OMEPUPOBATH TOHATUSAMU: CHUMMETPUS B TPOCTPAHCTBE, IICHTP, OCh H
IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJIMHATaM B
POCTPAHCTBE;

e BBINOJIHATH ICHCTBHS HAJ BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeNbCTBO MAaTEMaTHUECKUX OTHOLICHHH M HaXOXICHHE
re€OMETPUYECKUX  BEJIMYMH, TPUMEHSS  M3BECTHbIE  METOABl MPH  PEIICHUH
MaTeMaTHYECKUX 3a7[a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH;

e TMPUMEHSTH MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHUX 3aj1ay;

e U3BJEKaTh, IPe0OPa30BBIBATH U MHTEPIPETUPOBATH HH(OPMAIUIO O IPOCTPAHCTBEHHBIX
reoMeTpuueckux purypax, IpeCTaBICHHYIO Ha YepTeKax U PUCYHKAX;

e TPHUMEHSThH MMOJYYCHHBIC 3HAHUS HA MPAKTHUKE: CPABHUBATH U aHAJIM3UPOBATH pealbHbIC
CUTYalluH, IPUMEHSATh U3yUYEHHBIE MOHATHUS B MPOIECCE MOUCKA PEIICHUS MAaTeMaTUYECKU
c(OPMyYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAlTbHbIE CUTyallMd Ha S3BIKE
r€OMETPHUH, HCCIEA0BATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUIA W TEOpeM, ammapaTta anreOpbl, peliarh MPaKTHUYEeCKHE 3aadyM, CBS3aHHBIC C
HAXO0X/ICHUEM T€OMETPUUECKUX BEINYNH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX ATalax pa3BUTHUS TEOMETPUN KaK COCTAaBHOM YacTH
(dyHIamMeHnTa pa3BUTHUS TEXHOJIOTHA.

K xonmy 10 kiacca o0ydaromuiicss HAyYUTCS:

CBOOOJIHO OMEpHUpPOBaTh MOHATHSAMHU: rpad, MIOCKU rpad, CBA3HBIM rpad, mMyTh B
rpade, 11enb, LUK, 1€PEBO, CTENIEHb BEPILUHBI, AEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEpPUPOBATh MOHATHSIMH: CIy4YalHBIA SKCHEPUMEHT (OMbIT), CiIydailHOe
coOBITHE, DJIEMEHTapHOE CIydaiiHOE€ COOBITHE (PIEMEHTApHBIN KCXOJ) CIy4ailHOTO OTIBITa,
HaXOAWTh BEPOATHOCTH COOBITUH B OMNBITAX C PAaBHOBO3MOXXHBIMH DIIEMEHTAPHBIMHU
COOBITHSIMY;

HaXOAUTh U (POPMYIHPOBATH COOBITUS: NIEpECEUEHUE, 00ObETMHEHNE JaHHBIX COOBITUH,
cOOBITHE, TPOTUBOMNOJIOKHOE JAHHOMY, UCIIOJIb30BaTh IUarpaMMsbl Dilepa, KOOpIUHATHYIO
OpsIMyI0 JUISL PEIICHUs] 3a/aad, TOJb30BaThCs (HOPMYJION CIOXKEHHUS BEPOSITHOCTEH st
BEPOATHOCTEH JBYX U TPEX CIyUYalHBIX COOBITUIA;

ONEpPUPOBATh MOHATHSMH: YCJIOBHasi BEPOSTHOCTb, YMHOXKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE COOBITHSI, JE€PEBO CIy4alHOTO SKCIIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU



COOBITUH C MOMOIIBIO MpaBUJIa YMHOXXEHHS, JI€peBa CIYyYalHOTO OIbITa, MCIOJIb30BATh
dopMyily MOIHOW BeposATHOCTH, (opmyny baiieca mpu pemeHuM 3anad, ONPEAEHATH
HE3aBUCUMOCTH COOBITUH 1O (hOpMYJIe U MO OPraHU3alUU CIIYyYalHOTO SKCIIEPUMEHTA;

NPUMEHATh W3YUYEHHbIE KOMOMHATOpHbIE (OPMYJBl [Jsi MEPEUYUCICHHS SJIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITHI CIy4yallHOTO OIbITA, PEUIEHMs 3aJad 110 TEOpUHU
BEPOSITHOCTEN;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: OMHAPHBIN CITyYalHBIN OIBIT (UCTIBITAHKE), YCIIEX
U HeyJlaua, He3aBUCHUMbIE UCTIBITAHUSI, CEPHsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI:
B CEPUM HCHBITAHUM [0 TNEPBOTO YCIEXa, B CEpUM HCIBITAaHWU bepHyiim, B OmbITE,
CBSI3aHHOM CO CJIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJIHO  OINEpUpPOBaTH MOHATUSAMHU: CiIy4ailHass BeJNMYMHA, paclpeiesieHue
BEpPOATHOCTEH,  JuMarpaMMa  pacmpelesneHus, OuHapHas — CilydaiiHass — BeJIM4YMHA,
reOMETPUUYECKOE, OMHOMHMAIIBHOE PacCpeIEIICHUE;

OIEpUPOBAaTh TMOHATHSAMHU: COBMECTHOE pPacHpelIeseHUE ABYX CIIyYalHBbIX BEJIWYMH,
UCIOJIB30BaTh TaOJMIy COBMECTHOIO pAaCHpeNeeHHs] JBYX CIy4YalHbBIX BEJIWYHMH JUIS
BBIJICTICHUS PACIPEIEICHNs KaXIOU BEIWYUHBI, ONpPEACICHUs HE3aBUCUMOCTH CIy4auHBIX
BEJIMYMH;CBOOOTHO OIMEPUPOBATH MOHSATHEM MAaTEMaTHYECKOIO OXHUAAHUA CIIy4alHON
BEJIMYMHBI (paclpeneneHus), NPUMEHSTh CBOICTBA MAaTEMaTUYECKOTO OKWUIAHUS IpU
pelIeHnr  3aJa4, BBIUMCIATH  MAaTEMaTUYECKOE  OXKHUJAHUE  OWHOMHAIBHOTO U
T€OMETPUUECKOr0  pachpelieleHil; CBOOOAHO OMEpPUpPOBaTh MOHATHSAMH: JUCHEPCHUS,
CTAaHJAPTHOE OTKJIOHEHUE CIIy4YalHOW BEJIWYWHBI, IPUMEHATH CBOMCTBA JUCIIEPCHU
CIIy4ailHOM BEJIMYMHBI (pacnpenesieHus1) NpH PEMICHUH 3aJad, BBIYHUCIATH JUCHEPCHUI0 U
CTaH/IapTHOE OTKJIOHEHUE T€OMETPUUECKOr0 U OMHOMUAIBHOIO PacpeesICHUN.

K konmy oOydenus B 11 kjacce oOy9aronuiics MOJYYHUT CIACAYIOIIME MPEAMETHBIC
pe3yJbTaThl MO OTIEIBbHBIM TeMaM pabodeil mporpamMMmbl yuyeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYSCKOI0 aHAIN3a:

YucJia 1 BbIYUCJIEHUA

CBOOOJHO OIEPUPOBATh MMOHATUSIMH: HATypajdbHOE M IIEJI0€ YHCIO0, MHOXKECTBa
HaTypaJibHBIX U LEJbIX YHKCEJ, UCIOJb30BaTh MPU3HAKU JeauMOCTU lenbix uucen, HOJ u
HOK HaTypaiabHBIX YKCEII IJI PeIICHUA 3a/1a4, IPUMEHSTh anroput™ EBkinaa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTATKa MO MOJMYJIO, 3alKChIBATh HATypaJbHbBIE
YHCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OTEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YUCJIO U MHOKECTBO KOMILIEKCHBIX
Yyucesl, MPEJCTaB/ISITh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod W TPUTOHOMETPUUECKOM
dbopme, BBIOIHATH apu(DMETHUYCCKHE OIEpald ¢ HUMH W H300pa)kaTh Ha KOOPIAWHATHOMU
IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO  ONEPHPOBATH  TOHATHUSMU:  HUppallMOHAIBHBIC, TIOKA3aTeIbHBIE U
JorapupMUUYECKue HEPaBEHCTBA, HAXOAUTh HMX PEIICHUS C IIOMOIIBIO PaBHOCHUIIBHBIX
[IEPEXO0J0B;



OCYILIECTBIISITH OTOOP KOPHEU MPU pelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpPUPOBATh TOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
He0OXoauMbIe (DOPMYIIBI IS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUPOBaTh TMOHATHUSMU: CHUCTEMa U COBOKYIIHOCTb YpaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CJIEJCTBUS, HAXOIUTh PEUICHUS CUCTEMBI U
COBOKYMHOCTEH pPaIlMOHAIbHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTapU(DMHUUESCKUX
YPABHEHUU U HEPABEHCTB;

pemiath palyoHalIbHbIe, WpPpAlMOHATIBHBIC, TOKa3aTelibHbIE, JIoTapudMuueckue Hu
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJICPIKAIIME MOIYJIU U MAPAMETPHI;

MPUMEHSTh TpapuyecKrue METO/bl Ui PEIICHUS YpaBHEHUM M HEPABEHCTB, a TaKXKe
3a/1a4 C MapaMmeTpamu;

MOJICIUPOBATh pEajbHBIC CUTYyaIlMM Ha S3bIKE ainreOpbl, COCTaBIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBUIO 3aJayd, UCCIENOBATh MOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BaHUEM arrnapara are0pbl, HHTEPIPETUPOBATh MOJTYUYCHHBIH pe3yJIbTar.

DOyHKUUM U TpaduKu:

CTPOUTH TPaPUKN KOMITO3UITMHN (PYHKIIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMITO3HIINH IBYX (hYYHKIIHIA;,

CTPOUTH TEOMETPUYECKUE O0Opa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPIMHATHOMU
IJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: TPA(QHUKN TPUTOHOMETPUUECKUX (DYHKITHH;

MPUMEHATH (DYHKITMH I MOACIIUPOBAHUS U MCCIICAOBAHMS PEATbHBIX IMPOIIECCOB.

Hayaja mareMaTH4€CKOr0 aHAJIHM3a:

HCIIOJIB30BaTh IPOM3BOJIHYIO JJIi HCCIAEAOBaHUS (PYHKIMM Ha MOHOTOHHOCTh U
DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIIee U HAUMEHBIIICe 3HAUCHUS (PYHKITUY HEMIPEPHIBHON HA OTPE3KE;

MCIOJIB30BaTh MPOU3BOIHYIO JJI1 HAXOKICHUS HAUJTYUIIEro PEUICHUs B IIPUKIAIHbBIX, B
TOM YHCJIE COLUATTbHO-9KOHOMUYECKUX, 3a71a4ax, ISl ONPEICIIEHUS CKOPOCTU U YCKOPECHUS
npoiiecca, 3aIaHHOT0 (hOPMYJIOM WU TpadUKOM;

CBOOOJIHO OIEpUPOBATh TOHATHUAMH: TI€PBOOOpa3Hasi, OINpeAeAEHHBIA MHTErpal,
HAXOJIUTh TIEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIMA W BBIYHCIATH WHTETpaAl 1o (Gopmyiie
HrroTona-JleliOnuna;

HaXOJUTh TJIOMIAIN TUIOCKUX (GUTYp U 00BEMBI TN C MOMOIIBIO HHTETpaa;

MMETH MPEJICTABJIEHUE O MATEMATHUYECKOM MOJICIIMPOBAHUHU HA IPUMEPE COCTABJICHUS
mudpepeHInaTbHBIX YPaBHEHUH;

pemarb NPUKIAJHbIC 33Ja4d, B TOM YHUCJIE COLMAJIbHO-3KOHOMHYECKOTO U
(bu3nYeCKoro xapaxkrepa, CpeCTBaMU MaTEMAaTHUYECKOI0 aHAJIU3A.

K koniry 11 kiaacca o0yyaromuiicss Hay4YuTCs:
e CBOOOJHO ONEpPUPOBATH MOHITHUSIMHU, CBA3AHHBIMH C IWIMHAPUYECKON, KOHUYECKON U
chepuIeCKOi MOBEPXHOCTIMHU, OOBSCHATH CIIOCOOBI TTOJTYICHHUS;



ONEePUPOBATH TOHSATUSIMHU, CBA3AHHBIMU C TeJlaMH BpAIEHUS: LUIUHAPOM, KOHYCOM,
cdepoit 1 mapom;

pacrno3HaBaTh Tela BpallleHus (LUWIMHAP, KOHYC, cepa U 1map) U OOBSICHATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIllCHNUS;

KJ1IacCU(UIIMPOBATh B3aAUMHOE PACIIOI0KEeHUE C(ephl U TIIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TN BpallleHus, OOBEMBI U
IUIOIIA/IM TIOBEPXHOCTEH MHOTOIPaHHUKOB M TE€J BpAIICHUS, T€OMETPUUYECKUX TEN C
npuUMeHeHueM Gopmy;

CBOOOJHO OIEPHPOBATH MOHSATHUSIMHU, CBSI3aHHBIMH C KOMOWHAIIUSIMU TEN BpAILICHUS U
MHOTOIPAHHUKOB: MHOTOIPAHHMK, BIUCAHHBIA B CEepy M OIMNUCAHHBIA OKOJIO CQEpHI,
cdepa, BIUCaHHAs B MHOTOTPaHHUK WJIU TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOIICHUS MEXKIY IUIOIAISMHU MOBEPXHOCTEH M 00bEMaMM MOJOOHBIX
TE;

U300pakaTh H3ydyaemble QUTYphl, BBINOIHATH (BBIHOCHBIC) IUJIOCKHUE YEPTEXKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS Tell
BpalllCHUS;

U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MH(OPMALINIO O IPOCTPAHCTBEHHBIX
reOMETpUYECKUX (PUrypax, MPeICTABICHHYIO Ha YEPTEKax U PUCYHKAX;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPALMK HaJl BEKTOPaMU;

3aJ1aBaTh TNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPINHAT;

pelaTth TEOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJOB MEXAY NPSIMBIMA U
MJIOCKOCTSIMH, BBIUYMUCIEHUE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B II€JIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PELICHUH;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMH, CBSI3AHHBIMU C IBYKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHUKOB W TN BpallleHUs MpH MapauieIbHOM
nepeHoce, HEHTPAIbHOW CUMMETPHUH, 3€PKaIbHON CHUMMETPUM, MPHU MOBOPOTE BOKPYT
psIMOii, MpeoOpa3oBaHus O100US;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IMIUHAPA (TapaieIbHO U
NEPIICHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajielbHble OCHOBAHUIO M MPOXOJSIINE
yepe3 BEPIINHY), CEUCHHUSI 11apa;

UCIOJIb30BaTh METO/bl IOCTPOCHMSI CEUEHUM: METOJ CIEAO0B, METOJ BHYTPEHHEIO
POEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEH TNIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUIECKHIE YTBEPKICHUS;

OPUMEHATh TEeOMeTpuueckue (axkThl I PEHICHUS CTePeOMETPHUECKHX —3ajad,
IpEIoJIaratoliuX HECKOJBKO ILIAroB PEIICHUs, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOM W HESBHOU (opme;

pemiate 3a7adyd Ha J0KAa3aTeIbCTBO MAaTeMAaTHMYECKUX OTHOIIECHWUH W HaXOXKJIeHUE
reOMETPUUECKUX BEIMYNH;

IPUMEHSATHh NPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IPU
pEILIEHUU CTEPEOMETPUUECKUX 3a/1a4;



e TMPUMEHATH NOJYUYEHHBIE 3HAHUS HA NMPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATh U OLICHUBATH
peanpHble CUTyalllH, IIPUMEHSATh WU3YUYCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE
MOKMCKa pEHIeHUs MaTeMaTH4ecKu CHOPMYIMPOBAHHOW MPOOJIEMbl, MOJEIUPOBATH
pealbHbIE CHUTYyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATH ITOCTPOCHHBIE MOJENHU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKMX IOHATHM M TEeOopeM, ammapara aiareOpsl, pelaTh
IIPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAX0XKICHUEM I'€OMETPUUYECKUX BEIINYUH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUN KaK COCTAaBHOM YacTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiics Hay4YuTCs:

BEIYHCIIATh BBIOOPOYHBIC XapaKTEPUCTUKH 10 JAaHHOW BHIOOPKE H  OIICHUBATH

XapaKTEPUCTUKU T€HEPATIbHON COBOKYITHOCTH JAHHBIX MO BEIOOPOUYHBIM XapaKTEPUCTUKAM.
OreHnBaTh BEPOSITHOCTH COOBITHA W TIPOBEPATH MPOCTEHUINNE CTATUCTUUECKUE THIOTE3BI,
MOJIb3YSICh U3YYEHHBIMH PACIIPEACIICHUSIMU;
NPUBOAUTH TPHUMEPHI 3a7ad, MNPUBOIAIIMX K I[IOKA3aTEJIbHOMY pacIpeiesieHnuIo, 3ajad,
OPUBOASIIMX K HOPMAJIbHOMY pachpeneneHuto. OnepupoBaTh MOHATUAMH: (YHKIHS
IUIOTHOCTA  BEPOSITHOCTU  TOKA3aTebHOTO  pacrpeaeneHusi, (yHKUUsS  IUIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO pacipeieneHust, GyHKIKS MIOTHOCTH U CBOMCTBA HOPMAJILHOTO
pacipeneneHus;onpeaeasaTh  KOdQPUIMEHT JMHEWHOW  KOPpEeslUU, BBIOOPOUYHBIN
KO3 UIIUEHT KOPPEIIALIUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoauvecTBo yacoB
Ne n/m HaumenoBaHue pa3iesioB 4 TeM NPOrpamMMbl Beero KonTpoJbHbie
padoThI

MHOK€eCTBO IEMCTBUTENIBHBIX YHCEN. MHOTOUJICHBI.

1 PauyoHanbHbIE ypaBHEHHs U HEPABEHCTBA. 24 1
CucTeMbl TUHEWHBIX YPABHEHHUI

) Oynkiun u rpapuku. CreneHHas GyHKIUS C LETbIM 12 |
[I0Ka3aTesleM

3 ApudmeTruecKknii KOpeHb N-0i CTETICHH. 15 |
WpparnmonanbHbie ypaBHEHUS

4 [TokazarenpHas ynkmms. [TokazarenpHbIC 10 |
ypaBHEHUS

5 Jlorapudmuueckas Gpynkius. Jlorapugmuyeckue 13 )
ypaBHEHUS

6 TpuroHoMeTprU4eCKHe BHIPAKEHUS U YPAaBHEHUS 22 1

7 [TocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10 1

8 HenpepriBabie pynkimu. [IpousBogHas 20 1

9 [ToBTOpeHue, 0600IIEHUE, CHCTEMAaTH3allus 3HAHUH 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10

KoaunuecTBo yacoB

Ne n/mm HaunmenoBanue pasjeoB U TeM NPOrpaMMbl Beero KourpoabHbie
padoThl
Beenenue B crepeoMeTpuro 23 1
2 B3anMHOe pacnosnoxeHne NpsIMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B g
IIPOCTPAHCTBE
4 IlepnieHIUKYIApHOCTD MPSIMBIX U IJIOCKOCTEH B )5
IIPOCTPAHCTBE
VYTIiabl 1 paccTOAHUS 16 |
MHororpaHHuKu 7 1
BexkTops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 000011IEHNE U CHUCTEMATH3AIINS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




KoanuyecTBO 4acoB

Ne i/ HaumeHoBaHue pa3ies0B H TeM NPOrpaMMbl KourpoabHbie
Bcero
padoTsbI
1 DneMeHTHl Teopuu rpados 3
) Ciry4aifHbIe OTIBITHI, CITy9aiiHbIC COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanuu Hai MHOKECTBAMHU U COOBITUSIMHU.
3 CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEH. 5
YcioBHas BepossTHOCTh. HezaBucumelie coObITHS
4 DJIeMEHTHl KOMOMHATOPUKH 4 1
Cepuu nocne0BaTeNIbHBIX UCITBITAHHUH.
5 Wcnertanus bepuymmu. CinydaliHblil BBIOOp U3 5
KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJMUMHBI U paclpeaeeHus 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2

11 KITACC
KosmnuecTBo yacos
Ne n/m HaumeHoBaHue pa3iesioB 4 TeM MPOrpamMMbl Beero KonTpoabHbie
padoThI
HccnenoBanmne QyHKIMIA ¢ TTOMOIIBIO MPOU3BOTHOM 22 1
2 | [TepBooOpa3Hast u UHTETpal 12 1
3 ['paduku TpUroHOMETpUYECKUX (PYHKIIHH. 14 )
TpuroHomeTpuyeckrie HEpaBeHCTBA
4 WppanronansHble, MOKa3aTeIbHbIC U 24 |
norapu(pMUIECKHEe HEPABEHCTBA
KommiekcHsie uncna 10 1
HarypanbHble u 1enple yncia 10 1
7 Cuctembl paliOHAIIbHBIX, UPPAIIMOHATIBHBIX 12 )
MOKa3aTeNbHBIX U JIOTapu(MUIECKUX YpaBHEHUN
3agayu ¢ mapaMeTpaMmu 16
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI 16 2
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 10

Ne n/mn HaumeHoBaHue pa3/ie/i0B H TeM NPOrpaMMbl

KoauyecTBo yacos

Bcero

KonTpoJbHble




padoThI

1 AHanuTH4yeCcKas TeoMeTpus 15 1
) HOBTOPCHI/IC, 0000111eHIe U CUCTeMATHU3aIIHS 15 1
3HaHUU
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay mOBEPXHOCTH M O0BEMBI KPYTJIBIX TEI 1
6 JBrxenus 1
7 HOBTOPCHI/IG, 0000IIIeHHE U CHCTEMATH3AIHS 17 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 8
KosamnuecTBo yacoB
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Beero KonTpoabHbie
padoThbI
3aKoH OOJIBIINX YUCET
2 DJIEeMEHThl MATEMAaTHYECKOU CTATUCTUKH
HenpepbiBHBIE CllyyaliHbIE BEJIMYUHBI
3 (pacmpenenenus), MOKa3aTeIbHOE U HOPMAIbHOE 4
pacrpeneneHus
4 Pacnpenenenue Ilyaccona
CBsi3p MEXly CTy4yailHBIMU BETHUYNHAMU
O06001IeHne U cucTeMaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 1




HOYPOUYHOE IIVIAHUPOBAHUE

10 KUIACC
KouanuecrBo yacos
Ne KonTpoa
Tema ypoka
n/m Bcero | bHbIe
padoThbI
1 MHOXk€eCTBO, Onepalui HaJl MHOXXECTBAMU U UX CBOMCTBA 1
2 Hunarpammsl Ditnepa-Benna 1
3 IIpumMeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O alllapara i PeIeHMs |
3a1a4
4 Parnmonanbheie uncina. OOBIKHOBEHHBIE U IECATUYHbIE po0H, 1
MPOIEHTHI, 0ECKOHEYHBIE TIEPUOTUICCKUE IPOOH
5 Panmonanwsubie yrcna. OOBIKHOBEHHBIE U IECATHYHBIE TPOOH, 1
MPOLEHTHI, 0ECKOHEYHBIE TEPUOIUIECKUE IPOOH
6 [TpumeHenne npo0Oeii U MPOLIEHTOB /IS pEIICHUs IPUKJIAIHBIX 33714 1
7 [Tpumenenue apoOeit M MPOLIEHTOB AJISl peUICHHs MPUKIIAAHBIX 3324 1
8 [elicTButenpHble uncna. PanmoHaibHble U UppallMOHATIBHBIE YUCIIA 1
9 Apudmernueckue onepamyu ¢ I1eHCTBUTEIbHBIMHA YHCIaAMU 1
10 Mopaynb AeCTBUTENBHOTO YKCTIA U €r0 CBOMCTBA 1
1 [TpuGnmxEHHbBIC BEIYUCIICHHS, IPABUIIA OKPYTIICHUS, IPUKUIKA U |
OLICHKA PE3yJIbTaTa BbIYUCICHHI
12 OCHOBHBIE METO/IbI PEILICHHS LIENIbIX U JPOOHO-pallMOHATIBHBIX 1
YpaBHEHUI U HEPABEHCTB
13 OcHOBHBIE METOBI PEIIEHUS LIETIBIX U IPOOHO-PALIMOHAIBHBIX 1
YpaBHEHUH U HEPABEHCTB
14 OcHOBHBIE METObI PEIIECHUS LIETBIX U IPOOHO-PALIMOHAIBHBIX |
YpaBHEHUH U HEPABEHCTB
15 MHoOroujieHsl OT OTHOU NepeMEHHOM. Jlenenue MHOroIeHa Ha 1
MHOTO4IEH ¢ ocTtaTkoM. Teopema besy
16 MHorounens! ¢ neiabiMu koagdunuenramu. Teopema Buera 1
17 Pewienne cucreM TMHENHBIX ypaBHEHUN 1
18 Pemenne cucrteM TMHENHBIX ypaBHEHUI 1
Martpuna cucteMbl JTUHEHHBIX YpaBHeHUH. Onpeaenurenb MaTpULIbl
19 2X2, ero reoMeTpUYECKUN CMBICT U CBOMCTBA; BBIYUCICHHUE €TO 1
3HAYCHUS
20 Onpeaenurens MaTPUIIBL 2X2, €r0 TeOMETPUUECKUN CMBICI U CBOMCTBA; 1
BBIYHCJICHUE €r0 3HAYCHUS
)1 IIpumeHeHne onpenenuTestst s PeIIeHNAs] CHCTEMbI TMHEHHBIX 1
ypaBHEHUU
” Pemenne npukinaaHbIX 3a1a4 ¢ IOMOIIBK CUCTEMBI JINHEWHBIX |
ypaBHEHUI




Pemenue MPUKJIAAHBIX 3aaa4 C TIOMOIIBIO CUCTCMbI JIMHEWHBIX

23 . 1
ypaBHEHUH

4 KonTponbhas padota: "PanmonansHble ypaBHEHUS U HEPABEHCTBA. 1
CucremMpl TMHEMHBIX ypaBHEHUN"

)5 dyHKMA, crtocoObl 3ananus GyHkuu. BzanmMao 00paTHbIE (PYHKITUU. 1
Kommozumus ¢yHKnii

26 I'paduk QyHKIMH. DIeMeHTapHbIE TPeoOpazoBaHus IpadUKOB 1
byHKIMMA

7 OO6nacTp ornpeienieHusl © MHOXECTBO 3HaUeHU (pyHKkuuu. Hymn 1
¢ynkunu. [IpoMexxyTKH 3HaK MOCTOSTHCTBA

)3 Yéruble u HeuéTHbIe QpyHKIMH. [Tlepuonuueckne pyHKIUM. 1
[TpomekyTKM MOHOTOHHOCTH (DYHKIIMU

29 MaxkcumyMmbl 1 MUHUMYMBI (yHKIMA. Hanbonpiee 1 HanMeHbIee 1
3Ha4YeHUe (PyHKIUH HA POMEXKYTKE

30 JluneiiHast, KBagpaTHYHas U APOOHO-IMHEHHAS QyHKINN 1

31 DJIeMEHTAapHOE MCCIICIOBAHUE U TIOCTPOCHHUE TPA(UKOB ITUX (HYHKIIHMA 1

32 DJeMeHTapHOe UCCIIeI0OBaHNE U TOCTPOSHHE IPaUKOB STHX (PYHKIUI 1

33 CreneHs ¢ 1ensIM mokasateneM. bunom HeroToHa 1

34 Crenens ¢ nenslM nokasareneM. bunom HeroToHa 1

35 CrenenHast GyHKLUS C HATYpaJbHBIM U LEJIBIM MOKa3aTenaeM. Eé 1
CBOMCTBA U rpapuK

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1

37 Apudmernueckuii KOpeHb HaTypalIbHOM CTENEHU U €ro CBOMCTBA 1

38 ApudmeTnueckuil KOpeHb HaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COAEPKAIIUX CTEIIEHU U |
KOpHHU

40 [TpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COAEPKALIUX CTEIIEHH U |
KOPHH

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUHN, COAEPKAIIUX CTEIIEHU U |
KOpHHU

4 HppaunonanbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS i
UpPpalMOHATIbHBIX YPaBHEHHM

43 WppanmoHanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHMUS 1
UPpaLMOHAIbHBIX YPaBHEHUM

44 UppanmonanbHblie ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHMUS |
UppaLMOHATIbHBIX YPaBHEHHM

45 PaBHOCWIIBHBIE IEPEXOBI B PELICHUU UPPALUOHAIBHBIX YPABHEHUM 1

46 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUN UPPALIMOHATBHBIX YPABHEHUI 1

47 PaBHOCHIBHEIC TTIEPEXO0JIBI B PEIICHUH HPPAIIMOHATBHBIX YPaBHEHUH 1

y
48 PaBHOCUIIBHBIE TIEpEXOBI B PELIEHUH UPPALIMOHAJIBHBIX YPAaBHEHUN 1
49 CaoiicTBa 1 rpauK KOpHS N-0i cTeneHu Kak pyHKInu oOpaTHOi |

CTCIICHU C HAaTypaJIbHBIM IMOKAa3aTCJIEM




CoiicTBa u rpad)uk KOpHS -0 CTETEeHN KaK (PyHKIIUH 0OpaTHOM

>0 CTEIIEHH C HaTypalbHbIM [TOKa3aTeIeM 1

51 Kontponbnas pabora: "CBoiicTBa u rpad)uk KOpHS n-0Oi CTETICHH. 1
WppannonanpHele ypaBHeHuUs"

52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ pallMOHAIbHBIM IMOKA3aTEIEeM U €€ CBOWCTBA 1

54 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ CBOMCTBA 1

55 [okazatenpHast QyHKIHS, €€ cBOiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUM 1715 PEIICHUs YpaBHEHUN 1

57 Hcnonb3oBanue rpaduka GyHKINHU IS pEIICHHs ypaBHEHHUNA 1

58 [Toka3arenbHble ypaBHeHU. OCHOBHBIE METO/IbI PELICHUS 1
II0Ka3aTeJIbHBIX YPAaBHEHUU

59 [Toka3arenbHble ypaBHeHU. OCHOBHBIE METO/IbI PELIECHUS |
NOKa3aTeIbHbIX YPaBHEHUH

60 [ToxazarenbHble ypaBHEHHUsS. OCHOBHBIE METO/IbI PEILICHUS |
MOKa3aTeNIbHbIX YPAaBHEHUN

61 KoHnTtponbnas pabora: "IlokazarenbHas ¢pyHkius. [TokasaTenpHbie 1
ypaBHeHuUs"

62 Jlorapudm ymncna. CoiicTa norapudma 1

63 Jlorapu¢m umncna. CpoiicTBa Jorapudma 1

64 Jlorapudm ymncna. CoiictBa norapudma 1

65 JlecaTudHbIe U HaTypaJIbHBIE JIOTAPU(DMBI 1

66 JlecsaTruHbIe U HATYypaJibHBIE JOrapu(MbI 1

67 [TpeoOpas3oBaHue BEIpAKEHUH, COIEPIKAIIUX JTOTAPHPMBI 1

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COIEpKAIIUX JTOrapr(pMbI 1

69 [IpeobpazoBanue BeIpaXKEHUN, COAEPKAIINX JIOTapU(PMBI 1

70 Jlorapudmuueckas GyHKIus, €€ CBOHCTBA U rpaduk 1

71 Jlorapudmmueckas GyHKIus, €€ cBOHCTBA U rpaduk 1

72 Hcnonb3oBanue rpaduka GyHKINHU IS pelieHHs ypaBHEHUH 1

73 Hcnonb3oBanue rpaduka GyHKINHU IS pelieHHs ypaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHUS |
Jorapu(pMUYECKUX yYpaBHEHUN

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PELICHHUS 1
JOrapuPMHUUECKUX YPaBHEHUI

76 Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELICHUS |
jgorapu(pMUYECKUX ypaBHEHUN

77 PaBHOCHIIbHBIE TTEPEXO0/IbI B PELUICHUH JIOTapU(PMUIECKUX YpaBHEHUM 1

78 PaBHOCHIIbHBIE MTEPEXObI B PEIIEHUH JOrapuPMUUECKIX YpaBHEHUH 1

79 Kontponbhas pabdota: "Jlorapupmuyeckas GyHKIMS. |
Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT'€HC M KOTAHI'€HC YUCIOBOT'O apryMeHTa 1

81 CuHycC, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YHUCIOBOT0 apryMeHTa 1




82 ApKCUHYC, apKKOCHHYC ¥ apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC U apKTAaHT'€HC YUCJIOBOr0 apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, ONpe/IeTICHIE 1
TPUTOHOMETPUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa
25 TpuronomeTpudeckasi OKpy>KHOCTb, OIIPEJEIICHNE 1
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI 1
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJTBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAXKEHUHN 1
91 [IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUIN 1
92 [Ipeo6pa3oBanne TPUTOHOMETPUYECKUX BBIPAKEHUI 1
93 [IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKECHUN 1
94 Pemenne TpuroHOMETPUYECKUX YPABHEHUI 1
95 Pelienue TpUrOHOMETPUUECKUX YPABHEHHI 1
96 Pemenne TpuroHoMeTpHUECKUX YpaBHEHHUM 1
97 Pelenne TpUroHOMeTpUYECKUX YpaBHEHUI 1
98 Pemenne TpuroHoMeTprUECKUX ypaBHEHHUM 1
99 Perienne TpUrOHOMETPUUECKUX YPABHEHHI 1
100 Pemenne TpuroHoMeTpruECKUX ypaBHEHHUM 1
101 KonrtponbHas pabora: "TpuroHoMeTpuieckue BoIpaKeHHs U |
TPUTOHOMETPUUYECKUE YPaBHEHUS"
102 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHKsI ITOceioBaTeNbHOCTENH. MeTo 1
MaTEMaTHYECKON UHTyKLIUU
103 MOHOTOHHBIE U OTpaHMYEHHbIE NTOCIIe0BaTeNbHOCTH. VcTopus |
aHayM3a OECKOHEUYHO MaJIbIX
104 Apudmernueckas mporpeccus 1
105 ['eomeTpudeckas nmporpeccust 1
106 beckoneuHo yOpIBarolasi reOMeTpUYECcKast IpOrpeccust 1
107 CymMma OeckoHeYHO yObIBaroIIel reoMeTpUYecKoil mporpeccuu 1
108 JInHenHbIN ¥ SKCIOHEHIMAIBHBIN pocT. Yucro e. PopMyria CI0KHBIX 1
MIPOLIEHTOB
109 JInHenHbIN ¥ SKCIOHEHIMANIBHBIN pocT. Yucio e. PopMyra CI0KHBIX 1
IIPOLIEHTOB
110 Hcnonp30BaHue NpOrpeccuu Jyisl pelieHus: peajbHbIX 3a7a4 1
MPUKIIATHOTO XapakTepa
111 Konrponsnas pabora: "[locienoBarenbHoOCTH U iporpeccun” 1
112 HenpepbiBHBIE QYHKLIUU U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKOB QYHKIUI 1
1

114

CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE




115 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
116 Meto MHTEpPBAJIOB [IJ1s PEUICHUSI HEPABEHCTB 1
117 Meto MHTEpPBAJIOB JIJIs PEUICHUSI HEPABEHCTB 1
118 Meroa UHTEPBAJIOB I PELICHUS HEPABEHCTB 1
119 [IpumeHeHre CBONCTB HEMIPEPHIBHBIX (PDYHKITUHN TSI pEIICHUS 3a/1a4 1
120 [IpumMeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKIUH U1 peLIeHUs 3a1a4 1
121 IlepBas 1 BTOpas mpou3BOIHbIE HYHKIIUH 1
122 Onpenenenue, reOMETPUIECKUI CMBICI ITPOU3BOIHON 1
123 Onpenenenue, GU3NICCKUN CMBICI TPOU3BOTHOM 1
124 YpaBHeHHE KacaTeNbHOU K TpaguKy QyHKIUN 1
125 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITIH 1
126 [Ipou3BoHBIE AIIEMEHTAPHBIX (PYHKINI 1
127 [TpousBoaHbIE AIIeMEHTapHBIX QYHKIUT 1
128 [IpousBoHas CyMMbI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU 1
byHKIMI
129 [IpousBoHast CyMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU |
byHKIII
130 [TpousBogHAs CyMMBI, TPOU3BENCHUS, YACTHOTO U KOMIO3HUIINH 1
byHKIMI
131 KonTponbras pabota: "IIponsBogHas" 1 1
132 IToBTOpEHME, 0000IICHUE, CHCTeMaTH3alus 3HaHUH: "Y paBHeHUS" 1
133 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3alus 3HaHUH: "DyHKIUN" 1
134 Hrorosas koHTpoipHas pabota 1 1
135 HtoroBast KOHTpoOJbHAs paboTa 1 1
136 [ToBTOpeHue, 06001ICHNE, CUCTEMATH3AIMS 3SHAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 10

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoa
bHbIE
padoThI

OcHOBHBIC npaBujia 1/1306pa>KeH1/151 Ha PUCYHKC IIJIOCKOCTH,
MnapajiCJIbHbIX NPAMBIX (OTpGSKOB), CCPCANHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, IpsMas, INIOCKOCTb, IPOCTPAHCTBO.
OcHOBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE TIIOCKOCTH,
napaieNbHbIX MPSIMbIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[ToHATHS: TIepeceKaloIuecs IIOCKOCTH, TIePeCceKaroIuecs mpsmas 1
IUIOCKOCTB; ITOIYIPOCTPAHCTBO

IlonsTus: MEpCCCKAIMECS IIIOCKOCTH, IICPCCCKAOIUCCA TpAMAa U




IJIOCKOCTD; MOJYIIPOCTPAHCTBO

MHororpaHHuKH, H300paxeHe MPOCTEHIINX MPOCTPAHCTBEHHBIX

5
¢uryp, HeCyiecTBYIOIUX 0OBEKTOB
6 MHororpaHHUKH, H300paxeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMHUX 00BEKTOB
KCHOMBI CTEPEOMETPHUU U NIEPBBIE CIEICTBUS U3 HUX
7 A
AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEACTBUS U3 HUX
KCHOMBI CTEPEOMETPHUH U NIEPBBIE CiIeACTBUSA U3 HUX. CriocoOsl
A C 0
9 3aJjaHus MPSMBIX U TIIOCKOCTel B pocTpaHcTBe. O003HAUCHUS MTPSIMBIX
Y IUIOCKOCTEN
N3o6pakenne ceueHuil mupaMuapl, Kyoa U MpU3MBbL, KOTOPbIE TPOXOISAT
10 yepe3 ux péopa. M300paxkeHue nepeceyeHust moIydeHHbIX MIOCKOCTEH.
acKpallliBaHNE€ OCTPOECHHBIX CEUEHUH pa3HbIMU IIBETAMU
P
N300paxeHne cedeHnii MupaMuIbl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOISIT
11 yepes ux pédpa. M3o0paxeHne nepecedeHns Moy4eHHbIX TUIOCKOCTEM.
acKpallliBaHNE IOCTPOEHHBIX CEUEHUH pa3HbIMU LIBETAMU
P
N300paxeHne cedeHuii MupaMuIbl, Kyoa U MPU3Mbl, KOTOPbIE IPOXOISIT
yepe3 ux péopa. M3o0paxeHue nepeceyeHus MOIy4YeHHbIX IIOCKOCTEH.
12 Opa. 1300
PackpammBanue NoCTpOEHHBIX CEYEHHI pa3HbIMU LIBETAMHU
N3obpakenue ceueHuil mupaMuapl, Kyoa U IPU3MBbL, KOTOPHIE TPOXOIST
13 yepes ux péopa. M3obpakeHne nepecedeHns MoIy4eHHbIX TUIOCKOCTEH.
PackpainBanue nocTpOCHHbIX CEUEHUN Pa3HbIMU LIBETAMHU
14 Merton crenoB A MOCTPOSHUS CeYEHUN
15 Meton cnenoB s ocTpoeHus: ceueHuil. CBOMCTBA MepeceueHMit
NPSIMBIX U IJIOCKOCTEH
16 Merton cnenoB asist mocTpoeHus ceueHuit. CBONCTBA nepecedeHuit
IPSIMBIX U IJIOCKOCTEN
17 [TocTpoenne ceueHuii B mupaMu/ie, Kyoe o TpéM ToukaM Ha péopax.
CozaHne BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOEHUS
18 [TocTpoenue ceueHuii B mupamuie, Kyoe o TpéM Toukam Ha pEdpax.
Co3zanue BBIHOCHBIX YEPTEKEN U 3aIIUCh IaroB MOCTPOEHUS
19 [TocTpoenne ceueHuii B mupaMu/ie, Kyoe o TpéM ToukaM Ha péopax.
Cozanne BBIHOCHBIX YEPTEXKEN U 3alIUCh 1aroB MOCTPOEHUS
20 [TocTpoenue cedeHuit B mupamuje, Kyoe mo TpéM Toukam Ha peéopax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3aMuCh IaroB MOCTPOEHUS
)1 [ToBTOpenue nnanumerpun: Teopema o NPONOPLMOHAIBHBIX OTPE3KaXx.
[TonoOue TpeyrobHUKOB
IToTOpenne mianumerpuun: Teopema Menenasi. PacueTsl B ceueHUsAX Ha
22 BBIHOCHBIX uepTexax. Mlcropus pa3BUTHA JIaHUMETPUU U
CTEpPEOMETPUHN
23 KontponbHas pabota "Akcuomsl ctepeomerpun. Ceuenus"
24 B3aumnoe pacnonoxenue npsiMbIx B IpocTpaHcTBe. CKPELUBAIOLIUECS

MpsAMBIC. HpI/IBHaKI/I CKpCHIUBAIOIIUXCA MTPAMBIX. HapaJ'IJ'IeJ'ILHBIe




IpsIMbIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHMH U €JUHCTBEHHOCTH MPSAMON MapaJieIbHON
JIAHHOM IPSMOM, IIPOXOMSILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE

25 JeXalle Ha JaHHOM npsAMou. Jlemma o nepecedeHnu napajiesIbHbIX
MPSIMBIX TJIOCKOCTHIO

%6 [TapannensHOCTH Tpex NpsAMbIX. Teopema o TpEX mapaieaIbHbIX
npsMbIX. TeopeMa 0 CKpeIMBaIOUIUXCs TPSIMBIX
[TapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOWCTBA MAPAJUIEIBHOIO

27 npoeKTUpoBanHus. M300paxenue pa3HbiX (GUTYp B MapauieTbHON
MIPOEKIIUU

)3 LlenTpanbHas npoekius. Yol ¢ COHANpPaBIECHHBIMUA CTOPOHAMU. Y TOJI
MEXIY MPSMBIMU

79 3ajaun Ha J0Ka3aTeabCTBO U HCCIIEIOBAHUE, CBA3AHHBIE C
PacIoIOKEHUEM TIPSIMBIX B MPOCTPAHCTBE
[ToHsATHSA: MapaIeTbHOCTh NPSIMOU U IIJIOCKOCTH B MPOCTPAHCTBE.

30 [Ipr3Hak napasieTbHOCTH MPSIMON U TIOCKOCTH. CBOMCTBA
NapajyIeIbHOCTH MPSMOMN U INIOCKOCTH

31 I'eomeTpuueckue 3a1aun Ha BEIYUCICHUE U JOKA3AaTEIbCTBO, CBA3AHHBIC
C IapaJJIENbHOCTBIO MPSIMBIX U TUIOCKOCTEN B IPOCTPAHCTBE

0 [TocTpoenue ceueHusi, MPOXOAAIIETO Yepe3 JAaHHYIO MPSIMYIO Ha
YepTEKE U MapajuIeIbHOTO APYrou npsiMon. Pacuér oTHOLIEHHI

1 [TapannenpHas OpoeKIus, MPUMEHEHHE sl TIOCTPOCHHSI CEYeHHH KyOa
u napayenenunena. CoiicTBa napajiesenurneia u Ipu3Mbl

34 [TapannensHbie ockocTh. [Ipu3Haky napamieIbHOCTH ABYX
TJIOCKOCTEMN
Teopema 0 mapaniebHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MPOXOJIAIIECH Yepe3 TOUKY, HE MPUHAJICIKAILYIO TAHHOMN TUIOCKOCTH U
CIEICTBUS U3 HEE
CBoiicTBa napajieNbHbIX MIOCKOCTEN: O MApauIeIbHOCTH IPSIMBIX

36 NepeceveHusl MPU MEPECEUCHHUH IBYX NapalIeNIbHbIX MIOCKOCTEN
TpeTben
CaoiicTBa nmapamienbHbIX MIOCKOCTEH: 00 OTpe3Kax MmapaieibHbIX

37 NPSAMBIX, 3aKITHOYEHHBIX MEXAY NMapayieIbHbIMU INIOCKOCTSMU; O
MEePECEUCHUH MPSAMOU C ABYMS apaJICIbHBIMU IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema Iludaropa Ha mmockocTu

39 [ToBTOpEHME: TPUTOHOMETPHS MIPSIMOYTOJIIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPSIMOYTOJIFHOTO MapasiIesIeIUIe /1a

41 Brruncnenue IaMH OTpe3KOB B KyOe U MPSMOYTOJILHOM
napasuiesienumnene

4 [lepnienquKyAsIpHOCT MPSAAMOM U TUIOCKOCTU. [Tpr3Hak
NEePHEHANKYISIPHOCTH IPSIMOM U MIIOCKOCTH

43 [lepnenaAMKYISIPHOCTD IPSIMO U IITOCKOCTH. [Ipru3Hak

NEPNCHAUKYIAPHOCTHU HpﬂMOI\/II " IJIOCKOCTH




TeopeMa 0 CyILECTBOBAHUU U €JUHCTBEHHOCTH IIPSIMOM, TPOXOASILEH

4 yepe3 TOUKY MMPOCTPAHCTBA U MEPIEHANKYISIPHON K IJIOCKOCTH

45 [TnockocT 1 nepreH MKy pHbIE UM MPSIMbIE B MHOTOI'PaHHUKAX

46 [InockocTH U neprneHuKyIsIpHbIE UM IIPSIMbIE B MHOTOI'PaHHUKAX

47 [Tepnenaukynsp u HakinoHHasA. [locTpoeHne nepneHANKyIIspa U3 TOUKU
Ha IPSIMYIO

43 [lepnenaukynsip u HakiIoHHas. [TocTpoeHne nepneHauKysapa u3 TOUKU
Ha IPSIMYIO

49 Teopema o Tpéx nepneHauKyIsIpax (mpsimast 1 oopaTHast)

50 Teopema o Tpéx nepneHaUKyIsIpax (mpsimast u oopaTHast)

51 VYros Mexay CKpeIMBatOIUMUCS TPSIMbIMU

5 [Touck nepreHIUKyYISIPHBIX IPSIMBIX C TOMOIIBIO MEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpTOroHanbHOE MPOECKTUPOBAHUE

54 [locTpoenue ceuennii kyda, IpU3Mbl, IPAaBUILHOM MUPaMUIbI C
MOMOIIbIO OPTOTOHAIBHOU MPOEKITUU

55 [Toctpoenue ceuenuit Kyda, MpU3Mbl, MPABUILHONW TUPAMUIBI C
MOMOIIIbIO OPTOTOHAIBHOU MPOEKITUN

56 CummeTpust B IpOCTPAaHCTBE OTHOCUTEIBHO IIIOCKOCTH. [lnockoctu
CUMMETPUI B MHOTOIPAHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U MJIOCKOCTH KaK CIEJCTBUE
CUMMETPUU

53 IIpaBuiibHBIE MHOTOTPpaHHUKHU. Pacu€r paccTOsIHUM OT TOUKH 10
IJIOCKOCTH

59 [IpaBunpHbIE MHOTOTpaHHUKU. Pacu€r paccTostHUN OT TOUKH 10
IJIOCKOCTH

60 Cnoco0ObI OMYCTUTD MEPIICHIUKYIISPBI: CAMMETPHS, CABUT TOYKH T10
napasuieIbHON IpsIMOI

61 CaBur 1o HenapajuieJbHON MPSMOI, U3MEHEHUE PACCTOSIHUI

6 KonTponbhast padota "B3anmHoe pacoyioxkeHre npsMbIX U
MJIOCKOCTEH B IPOCTpaHCTBE"

63 [ToBTOpEHME: Yyros MeXIy NPSMBIMU Ha TUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpEeHME: Yroy MEeXAy CKPEIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 ['eomeTpudeckre METOABI BEIYUCICHUS YTJIa MEKTY MPSIMBIMU B
MHOTOI'PaHHHUKAaX

66 JIByrpanHsbIi yros. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOTO yria

67 [lepnennukynspHeie niaockocty. CBOMCTBAa B3aUMHO
NEePHEHANKYISIPHBIX ITOCKOCTEHN
[Ipu3Hak NepneHIuKyJIIPHOCTH INIOCKOCTEN; TEOpEMA O TIPSIMOU

68 MEePECEUCHUS ABYX MIIOCKOCTEN MEPIEHIUKYIISIPHBIX TPEThEH

INIJIOCKOCTH




[IpsimoyronbHbIN Napaienenunes; Ky0; n3MepeHusi, CBONCTBa

6 HPSAMOYTOJIBHOTO Napasuiesienunesia 1

70 Teopema o nuaroHaiIu NpsAMOYIOJIbHOIO NAapaJUIeIEUIE1a U CIEACTBUE 1
U3 Heeé

71 CrepeomeTpuueckre U MPUKIAIHbIE 3a/1a41, CBI3aHHbBIE CO B3aMHBIM 1
PacroioKeHNEM IPSAMBIX U IIIOCKOCTH

7 [ToBTOpEHME: CKpeLMBatOLIMeCs MPsIMbIE, TapajlIeIbHbIE INIOCKOCTH B 1
CTaHJAPTHBIX MHOTOIPaHHHUKaX
[Tapa napanenbHbIX INIOCKOCTEN HA CKPEIMBAIOIINXCS IPSIMBIX,

73 pacCTOSIHUE MEK/Ty CKPEIIUBAIOIIMMUCS MPSIMBIMU B MPOCTHIX 1
CUTYaLUsAX

74 PaccrosiHue oT TOUKH 10 INIOCKOCTH, PACCTOSHUE OT NMPSIMOH J10 1
IUIOCKOCTH

75 Brruncnenue paccTosiHUN MEXAy CKPEIIMBAIOLUIMMUCS TIPSMBIMU C 1
HOMOILBIO TIEPIEHIUKYIISIPHOM MIIOCKOCTH

76 TpéxrpaHHsli yroy, HEpaBeHCTBA Ul TPEXIPAHHBIX YIVIOB. Teopema 1
[Mudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO YTJia

77 OneMeHThl CPepruuecKoil FeoMEeTpUH: Ireoie3nYeCcKie JMHUN Ha 3eMIie 1

78 Kontponbnas padota "Yribl u paccrosiHus" 1

79 Cucremaru3zainus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Inpamupa. Buael mupamun. IlpasunsHas nupamuaa 1

81 [Tpusma. IIpsimast u HakiioHHas npu3Mel. [IpaBunbHas npuszma 1

82 [Tpsamoii napannenenunen, NpsiMOYroabHbIN Mapajuienenunen, Kyo 1

83 Brinmyknblie MHOTOrpanHuku. Teopema Ditnepa 1

34 Brinyknbie MmHOrorpanHuku. Teopema Oitniepa. [IpaBuiibHbIe 1 1
HOJTYIIPaBUIbHBIE MHOTOTPAHHUKHI

85 KonTponbnas padota "MHuororpanHuku" 1

86 [TonsiTHe BEKTOpA Ha IUIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3zHOoCTh BEKTOpPOB 1

89 [IpaBumno mapamienenumnena 1

90 YMHOK€EHHE BEKTOpA Ha YUCIIO 1

91 Paznosxenune BexTopa mo 0a3ucy TpEX BEKTOPOB, HE JISKAIUX B OJTHOM 1
IUIOCKOCTH

92 CkansipHO€ TTpOou3BeIeHNE 1

93 Brruucnenue yria Mexy BEKTOpaMu B IIPOCTPAHCTBE 1

94 [IpocTreiive 3aga4u ¢ BEKTOpaMH 1

95 [Ipocreiimue 3ana4u ¢ BEKTOpaMu 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpamMu 1

97 [Ipocreiiiue 3ana4u ¢ BEKTOpaMu |

98 O0600611eHre U cucTeMaTu3alus 3HaHU| 1

99 O06o011eHre 1 cucTeMaTH3alys 3HaHUH 1




100

Wroroas KOHTpOJIbHAS paboTa

101

Hrorosast koHTpoIBbHAs paboTa

102

O0001IeHre ¥ cucTeMaTH3aus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsbI

I'pad, cBs3HBIM Tpad, MpeacTaBIcHUE
3aJla4¥ ¢ TOMOMIBIO Tpada

Crenenp (BaJIeHTHOCTb) BepiuuHbI. [TyTh B
rpade. Llenu n nukiIbI

I'pads Ha TOCKOCTH. [lepeBo cirydaifHOTO
IKCIIEPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U
citydaifHble COOBITHS. DIIeMEHTapHbIC
COOBITHSI (MCXOJIBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU

BeposiTHOCTB ciy4aiftHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMUA

Ilepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITHI, TPOTUBOMOJIOKHBIE COOBITHS.
dopMyia Cl10KEHHs BEPOATHOCTEN
YcnoBHasA BEPOATHOCTB. Y MHOKEHHE

BeposATHOCTEN. DopMyra yCIOBHOMU
BEPOSTHOCTHU

VYcinoBHas BEpOATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMysa yCIIOBHOM
BEPOATHOCTH

10

®opmyJia MOJTHON BEPOATHOCTH

11

dopmyna baiteca. HezaBucumbie coObITHS

12

Komb6unaropHoe npaBuiao yMHOKEHHUS.
[lepectanoBku U pakTopual

13

Uucno coueranuid. TpeyronsHuk Ilackans

14

®opmyna ouHoma HproToHa




15

Konrponsnas padora Nel: "I'padsr,
BEPOSITHOCTH, MHOKECTBA,
KoMOuHaTopuka'

16

bunapHblii cily4aiiHbIi ONBIT (UCTIBITAHKE),
ycnex u Heyaada. HezaBucumblie
ucneltanus. Cepust HE3aBUCUMBIX
UCTIBITAHUH J10 IEPBOTo ycrexa

17

Cepusi HE3aBUCUMBIX UCTIBITAHUHN 10
[IEPBOroO ycrnexa

18

Cepusi HE3aBUCUMBIX UCTIBITAHUHN
bepnynnu

19

CrnyualiHblii BBIOOp U3 KOHEUHON
COBOKYIHOCTHU

20

21

22

[TpakTudeckast paboTa ¢ UCIIOJIE30BAHUEM
AJIEKTPOHHBIX TaOIHUIL

Cnyuaiinas BenuuuHa. Pacnpenenenue
BeposTHOCTeH. Jlnarpamma
pacnpezeneHus

Omnepanuu Haj CIy4ailHBIMU BEJIMYUHAMH.
[Tpumeps! pacnpenenenuii. bunapuas
clly4aifHas BeJIMYMHA

23

I'eomeTpuyeckoe pacnpenesneHue.
bunoMuaneHOE pacnpenencHue

24

25

26

MaremaTruyecKkoe OKHUIaHUE CIIy4YalHOU
BennuuHBL. COBMECTHOE pacipeiesieHrue
JIBYX CIIy4YailHBIX BEJIMYHH

HezaBucumeble ciryyaliHble BEJTMYHHBI.
CBolicTBa MaTEMaTUYECKOTO 0>KUIAHUS.
MaremaTHueckoe oxKuiaHue OMHapHOH
CIIy4allHOM BEJIMYNHBI

MaremaTrudeckoe OXKHJaHue

reOMETPUUECKOro 1 OMHOMHUAIBHOTO
pacrpeneeHun

27

Jucniepcusi M CTaHIaPTHOE OTKIOHEHUE

28

Jucnepcust OuHapHOU ciryyaitHOM
BennurHbl. CBOWCTBA AUCTIEPCUH

29

MartemMaTuueckoe OXHIaHHEC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHUMbIX CJIy‘-IB.fIHLIX BCINYHNH

30

Jucnepcusi OMHOMHAIBHOTO
pacnpenenenus. [Ipakruyeckas padora c
MCIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIL

31

Jlucniepcust M CTaHIAPTHOE OTKIOHEHUE
reOMETPUYECKOTO PaCIpeIeICHHUS.




[TpakTudeckast paboTa ¢ UCIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIHUIL

32 O06001IeHre U cUCTeMaTH3aIus 3HAHUI 1
Kontponbnas padora Ne2: "McnpiTanus
33 bepnynnu. Cityyalinble BETMUUHBI U 1
pacnpeneneHus"
34 O06001IeHre U cUCTeMaTH3aIus 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O0 34

[NPOTPAMME




11 KUIACC

KoiandyecTBO 4acosB

Ne T Kontpo
eMa ypoka
n/n Bcero = JbHBIE
padoThI

1 [IpumeneHne NpoU3BOIHON K UCCIETOBAHUIO (YHKIIUNH HA MOHOTOHHOCTb 1
U DKCTPEMYMBI

) [TpumeHeHne Npou3BOAHOM K UCCIIEOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb 1
Y KCTPEMYMBI

3 [TpumeHeHne Npou3BOAHOM K UCCIIE0BaHUIO (PYHKIMI HA MOHOTOHHOCTb 1
1 DKCTPEMYMBI

4 [Ipumenenne Npou3BOTHON K HCCIETOBAHNIO (YHKIIMH HA MOHOTOHHOCTD |
U DKCTPEMYMBI

5 [TprmeHeHne Npou3BOAHOM K UCCIIE0BaHUIO (PYHKIUI HA MOHOTOHHOCTb ]
1 KCTPEMYMBI

6 [TprMeHeHne NpoU3BOAHOM K UCCIIE0BaHUIO (PYHKIUI HA MOHOTOHHOCTb 1
1 DKCTPEMYMBI

. Haxoxxnenne HanOobIero 1 HANMEHBIIETO 3HAYEHUST HETTPEPBIBHOM |
(GYHKIIMM Ha OTpe3Ke

g HaxoxxneHre HauOombIero 1 HAMMEHBIIETO 3HaYEeHUS! HEITPEPhIBHOM 1
(GYHKLINU Ha OTpe3Ke

9 HaxosxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaUeHHs HePepbIBHON 1
(GYHKLMU Ha OTpe3Ke

10 Haxoxxnenne HanOobIIero 1 HANMEHBIIETO 3HAYEHUST HETTPEPBIBHOM |
(GYHKIIMM Ha OTpe3Ke

1 HaxoxxaeHne HauOombIero 1 HAaMMEHBIIETO 3HaYeHUS! HEITPEPhIBHOM 1
(GYHKLNU Ha OTpe3Ke

12 Haxoxxnenne HanOobIero 1 HANMEHBIIETO 3HAYEHUST HETTPEPBIBHOM I
(GyHKLNU Ha OTpe3Ke

13 [IpumeneHne mpou3BOJHON AJI1 HAXO0XK/IEHUS HAWTYyYIIEro peuieH s B |
MNPUKIIAHBIX 33/a4axX

14 [TpuMmeHeHne IPON3BOAHOM /1JIsl HAXO0XKIEHUS] HAWJTy4lIEero PEIICHUs B 1
NPUKIIAJHBIX 33a4ax

15 [TpuMmeHeHne TpON3BOAHOM ISl ONIPEIETICHHSI CKOPOCTU M YCKOPEHHUS 1
npoiiecca, 3aJaHHOro GopMyJIoil nim rpadpuKom

16 [TpumeHeHre TPON3BOAHOM /ISl OTIPEIETICHHS] CKOPOCTU U YCKOPEHHUS |
nporecca, 3aJJaHHoro (popmysnoi wiu rpadpukomMm

17 Kommosurus ¢yHKImit 1

18 Komnosunus GyHkumii 1

19 Kommosurus ¢pyHKImii 1

20 ['eomeTpuyeckue 00pas3bl ypaBHEHHI Ha KOOPAMHATHOM IJIOCKOCTH 1

21 I'eomerpuueckue oOpas3bl ypaBHEHUH Ha KOOPIMHATHOM MIIOCKOCTH 1




Konrtponsnas padora: "HccnenoBanue GyHKIHA C TTOMOIIBIO

22 o 1
MIPOU3BOAHON

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpa3zHble snemMeHTapHbIX QyHKIu. [IpaBuna HaxoxaeHUS |
MepBOOOPa3HBIX

)5 [lepBooOpasubie aneMeHTapHBIX (GyHKIMN. [IpaBuiia HAXOXKACHUS |
epBOOOPA3HBIX

26 Nurerpan. ['eomMeTpruecKuii CMbICII HHTETpajia 1

7 Brruncnenue onpenenéHnoro uurerpaia mno ¢gopmyne Herotona- |
JletioumITa

)3 Brrancnenue onpenenéHnoro uaTerpana no ¢popmyie Herorona- 1
JleiiGHu1a

29 [TpumeHeHne MHTETpaa A HaXOKISHUS IUIOMIAAeH MI0CKUX QUryp 1

30 [IpuMeHeHnue nHTErpasia Iisi HAX0XKACHUSI 00BEMOB T€OMETPUUECKUX TEIl 1

31 [Tpumeps pemenuit nuddepeHanbHbIX ypaBHEHUN 1

32 [Tpumeps! pemennii qudepeHraIbHbIX ypaBHEHUH 1

3 MarteMaTrnyeckoe MOIEIMPOBAaHUE PEATIBHBIX MPOLIECCOB C MOMOIIBIO |
G hepeHINATBHBIX YPaBHCHHIMA

34 Kontponbnas pabota: "IlepBoobpasnas u unrerpan” 1

35 Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TpaduKH 1

36 Tpuronomerpudeckue QyHKIINU, UX CBOICTBA U rpaduKu 1

37 Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TpaduKH 1

38 Tpuronomerpudeckue QyHKIIMU, UX CBOMCTBA U TpadUKH 1

39 Tpuronomerpudeckue PyHKIIMH, UX CBOMCTBA U TpaduKH 1

40 OT60p KOpHEH TPUTOHOMETPHUUECKHUX YPABHEHH ¢ TOMOIIBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHHI ¢ TOMOLIbIO 1
TPUTOHOMETPUUECKOUN OKPYKHOCTH

47 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHHH ¢ TOMOLIbIO |
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHHI ¢ TOMOIIBIO I
TPUTOHOMETPUUECKOUN OKPYKHOCTH

44 Pemienne TpuroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMETPUUECKUX HEPABEHCTB 1

47 Pelienne TpUroHOMETpHUYECKUX HEPABEHCTB 1

43 KonTponbnas pabota: "I 'padviku TpUroHOMETpUUYECKUX (PYHKIIHIA. )
TpuronomeTpuueckre HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILIEHNUS [TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX HEPABEHCTB 1

51 OcHOBHBIE METO/IbI PELLICHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PELIECHUS NTOKA3aTEIbHBIX HEPABEHCTB 1




53 OCHOBHBIE METO/IbI PEIICHHS JOTapH(PMUUECKIX HEPABCHCTB 1
54 OCHOBHBIE METO/IbI peIIeHUs JOTapUPMUUECKUX HEPABECHCTB 1
55 OCHOBHBIE METOIbI pEIIECHUS JOrapU(PMUUECKUX HEPABESHCTB 1
56 OCHOBHBIE METO/IbI PEIICHHS JOTapH(PMUUECKIX HEPABCHCTB 1
57 OCHOBHBIE METObI PEUICHUS UPPALIMOHATBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METObI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB 1
60 OcHOBHBIE METOBI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
61 ['padpraeckue MeTOIbI pelieHUsT UPPAMOHATBLHBIX YPaBHEHUH 1
62 I'paduueckue MeTOIbI PELICHUST HPPALMOHATBHBIX YPaBHEHUH 1
63 I'padpraeckue MeTObI pelieHus MOKa3aTeIbHBIX YPABHEHHM 1
64 I'paduueckue MeTObI PEIICHNUS TTOKA3aTEIbHBIX HEPABEHCTB 1
65 I'paduueckue MeTob! perieHus JorapupMUIecKuX ypaBHEHUN 1
66 I'paduueckue MeTo Bl penIeHus JTOTapu(PMUIECKIX HEPABEHCTB 1
67 I'paduueckre MeTobI perieHus Jorapu(pMUIEeCcKuX HEPaBEHCTB 1
68 I'paduueckre MeTobl pelIeHus MOKa3aTeNbHbIX U JJOTapu(PMUIECKUX I
ypaBHEHUH
69 I'paduueckue MeTOIBI PELICHNUS TIOKA3aTENbHBIX U JOTapUPMHUECKIX |
ypaBHEHUH
70 I'paduueckre MeTobl peIIeHus MOKa3aTeNbHbIX U JJOTapu(PMUIECKUX I
HEPaBEHCTB
71 I'paduueckue MeTOIBI PEUICHNS TIOKA3aTENbHBIX U JOTapUPMHUECKIX I
HEPABEHCTB
7 KounTponbhast padota: "UppatnmonanbHele, HoKa3aTeJIbHbIE U |
norapuMuyeckrue HepaBeHcTBa"
7 KommnekcHsle yncna. Aiaredpanyeckas 1 TPUroHoMeTpudeckas (Gopmbl 1
3alMCH KOMIUIEKCHOIO YHCIIa
74 KommekcHbie uncna. Anredpandeckast # TpUrOHOMETpUdecKas (hOpMbI 1
3aMUCH KOMIUIEKCHOTO YHCIIa
75 ApudmeTrueckue ornepaniui ¢ KOMIUIEKCHBIMU YHCIaMU 1
76 Apudmernueckue onepany ¢ KOMIUIEKCHBIMU YUCIAMU 1
77 N3o0paskeHre KOMIUIEKCHBIX YMCE Ha KOOPIUHATHOM TIOCKOCTH 1
78 N3o0paskeHre KOMIUIEKCHBIX YMCeT Ha KOOPIUHATHOM MIIOCKOCTH 1
79 ®opmyia Myaspa. KopHu n-oii cTenieHr U3 KOMIUIEKCHOTO YUciia 1
80 ®opmyna Myaspa. Kopau n-oii cTeneHnn u3 KOMIUIEKCHOTO YHciia 1
81 [TpyuMeHeHre KOMIUIEKCHBIX YUCeNl AJIs pelieHUs] PU3NYECKUX U |
reOMEeTPUUYECKUX 3a/1a4
82 Konrtponbnas padora: "KommuiekcHbie uncna" 1
83 Harypainbzble u nienble ynciia 1
84 HarypanbHble 1 1esnbie yucna 1
85 [IpumeHeHne NpU3HAKOB AETUMOCTH LIENIBIX YHCET 1




86

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCJIbIX YHUCCIT

1
87 [Ipumenenue npusHakoB AeaumocTy uenbix yncesr: HO u HOK 1
88 IIpumenenue npusHakoB AeauMocTu 1enbix yucen: HO u HOK 1
89 [IpumeneHne npu3HAKOB AETUMOCTH LEJIBIX YHCEN: OCTATKH 110 MOYJIIO 1
90 [IprMeHeHre NMPU3HAKOB ACIMMOCTH LEBIX YACEII: OCTATKH 10 MOAYJIIO 1
01 [IpumeHeHne npU3HAKOB AE€IMMOCTH LEJbIX YUcen: anroputM EBkinaa |
JUISL pEILIEHUs 3a1a4 B LENbIX YUCIIaX
92 KonTtponbHas pabora: "Teopus nenbix yrcen" 1
93 Cucrema 1 COBOKYIHOCTbh YpaBHEHUH. PaBHOCHIIBHBIE CHCTEMBI U |
CUCTEMBI-CIICICTBUS
94 Cucrema ¥ COBOKYIHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CHCTEMBI U )
CUCTEMBI-CIICIICTBUS
95 OcCHOBHBIE METOBI PEIIEHUS CUCTEM U COBOKYITHOCTEHN pallMOHAIBHBIX 1
ypaBHEHUH
96 OcCHOBHBIE METObI PEILIEHUS] CUCTEM U COBOKYITHOCTEN MppallMOHAIbHbIX )
ypaBHEHUH
97 OCHOBHBIE METOBI PEILIEHUS CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHBIX |
ypaBHEHUH
08 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHBIX 1
ypaBHEHUH
99 OcCHOBHBIE METObI PELLIEHUS] CUCTEM U COBOKYITHOCTEMN |
Jgorapu(pMUYECKUX yYpaBHEHUN
100 OcCHOBHBIE METOBI PEILIEHUS CUCTEM U COBOKYITHOCTEN 1
Jgorapu(pMUYECKUX yYpaBHEHUN
[IpumeHeHne CUCTEM K PELICHHIO MaTEMaTUUECKUX 3aa4 U 3a1a4 U3
101 pa3IMyYHBIX 00NacTel HAYKH U PEeabHOM KU3HU, HHTEPIPETaIIs 1
IIOJIyYEHHBIX PE3yJIbTaTOB
[IpyMeHeHne CUCTeM K PEIIeHHI0 MaTeMaTHUeCKUX 3aa4 U 3a7a4 U3
102 pa3IuyYHbIX 00JacTel HayKu U pealibHOM JKU3HU, HHTEpIpEeTalus 1
MIOJIyYEHHBIX PE3yIbTaTOB
[IpumeHeHne HEPaBEHCTB K PEIICHNUI0 MaTeMaTHUECKHX 3ajiad U 3aa4 u3
103 pa3IuyYHbIX 00JacTel HayKU U peasibHOM KU3HU, HHTEpIpETaLus 1
MOJTyYEHHBIX Pe3yIbTaTOB
104 KontponbHas pabdora: "Cucremsl paliiOHaIbHBIX, HPPALIMOHATBHBIX |
MOKa3aTeNbHBIX U JIOrapu(pMUIeCKUX ypaBHeHUN"
105 PauyoHanbHbIe ypaBHEHHUS C IIapaMeTpaMu 1
106 PanyonaneHbIe HEPAaBEHCTBA C TApAMETPAMHU 1
107 PanyoHanbHbIE CUCTEMBI € ITapaMeTpamMu 1
108 HppanroHaneHble YpaBHEHHsI, HEPABEHCTBA C ITapaMeTpaMu 1
109 HppanmoHaibHbIe CUCTEMBI € ITapaMeTpamMu 1
110 [Toka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C TapAMETPAMHU 1
111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMHU 1




112 JlorapudmMuueckue ypaBHEHHUS, HEPABEHCTBA C TTapaMeTpaMu 1
y )
113 JlorapupmMuueckre cCUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpuieckre ypaBHEHHUS C MapaMmeTpamMu 1
115 TpuroHomeTpuuecKkre HEPaBeHCTBA C apaMeTpaMu 1
116 TpuroHoMeTpru4eCcKre CUCTEMBI C TapaMeTpaMu 1
117 [TocTpoenue u ucciaeaoBaHNEe MAaTEMaTHYECKUX MO/JIEIEH peaabHbIX 1
CUTyalUi C IOMOILIBIO YPAaBHEHUH C ITapaMeTpaMu
118 [TocTpoenune u uccienoBaHNe MaTEeMaTHUYECKIX MOJICJICH peaTbHBIX |
CUTYyallMil C MOMOIIBIO CUCTEM YPABHEHHI C mapameTpaMu
119 [TocTpoenue u ucciaeaoBaHNEe MAaTEMaTUYECKUX MO/JIEICH peaabHbIX 1
CUTYaIMH C IIOMOIIBIO CUCTEM YpaBHEHHH C mmapaMeTpamMu
120 KonTponbHas pabora: "3amauu ¢ mapamerpamu” 1 1
121 IToBTOpEeHME, 0000ITICHUE, CHCTeMaTH3alus 3HaHUH: "Y paBHEHUS" 1
122 IToBTOpeHue, 0000IIEHHE, cUCcTEMaTH3alus 3Hauui: "YpaBuenus" 1
p , i} , I p
123 [ToBTOpEHME, 0000IICHUE, CHCTeMaTH3allWs 3HAaHUH: ""Y paBHCHHSI. 1
Cucremsl ypaBHeHui"
124 [ToBTOpenue, o6o01IeHNE, cucTemMaTH3anus 3Hanui: "HepaBenctaa" 1
125 [ToBTOpEeHME, 0000IICHUE, cucTeMaTH3alus 3HaHui: "HepaBencTsa" 1
126 [ToBTOpenue, o6o0IIEeHNE, cucTeMaTu3anus 3Hanui: "HepaBenctaa" 1
[ToBTOpenue, 00001IEeHNE, cucTeMaTh3alus 3Hanuii: "[IpoussoaHasa u eé
127 p 2 2 p 1
npuMeHeHue"
IToBTOpenune, 0000meHNEe, cucTeMaTu3anus 3Hanuil: "IIpoussBoanas u eé
128 p b 2 p 1
npuMeHeHue"
IToBTOpeHue, 0000mIEHHe, cucTeMaTr3alusa 3Hanuii: "[IponsBognas u eé
129 ’ ’ 1
npuMeHeHue"
130 [ToBTOpenue, 0600IIEHNE, cCUCcTeMaTH3aIus 3HaHui: "MHTerpan u ero |
npumMeHeHue"
131 [ToBTOpeHnue, 060061IeHNEe, cucTeMaTH3aIus 3HaHu: "OyHKIH" 1
132 [ToBTOpEeHue, 06001IeHNE, cucTeMaTH3aus 3HaHui: "OyHkumun" 1
133 [ToBTOpenue, 0000IIeHNE, cUCcTeMaTH3aIlHs 3HaHH: "DyHKIMH" 1
134 Htorosasi KOHTpoJIbHAs paboTa 1 1
135 HroroBasi kKoHTpoObHAs paboTa 1 1
136 [ToBTOpEeHME, 0600IICHNE, CHCTEeMATH3AIUS 3SHAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Kountpo
JIbHbIC
padoThI

Bcero




[ToBTopenue Temsl "KoopauHaThl BEKTOpa Ha MIOCKOCTH U B

1 npocTtpaHcTse" !

2 IToBTOpenue temsl "CkansipHOE IPOU3BEIEHUE BEKTOPOB" 1

3 [ToBTOpeHue TeMbl "Brruucienue yriia Mexay BEKTOpaMu B |
npocTpaHcTse"

4 IToBTOpEeHME TeMbl "YpaBHEHUE NPAMOU, IPOXOIALIEH uepes 1Be TOUKH" 1

5 YpaBHEHHE MIOCKOCTH, HOpMaJjb, YPaBHEHHE TNIOCKOCTH B OTPE3Kax 1

6 VYpaBHEHHE IIIOCKOCTH, HOpMaJjb, YPaBHEHHE IUIOCKOCTH B OTPE3Kax 1

7 BekropHoe npousBeneHue 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE TPOrpaMMHUPOBaHUE 1

9 JIluHeiiHble HEPABEHCTBA, JIMHEHHOE TPOTPAaMMHUPOBAHUE 1

10 AHanuTUYECKUE METObI pacuéTa yriia MeKIy MpsIMbIMU B 1
MHOTOTpaHHHKaX

1 AHanuTuyeckue MEeTobl pacuéTa yria Mex1y IJI0CKOCTSIMU B |
MHOTOI'PAaHHHKAX

12 dopmyna pacCTOSHUSA OT TOUKH JI0 IJIOCKOCTH B KOOPAWHATAX 1

13 HaxoxneHne paccTosiHUM OT TOUKH /10 INIOCKOCTH B Ky0Oe 1

14 HaxoxaeHne paccTosiHUI OT TOUKH J10 TNIOCKOCTH B TIPABHIILHOM 1
nMpamMuIe

15 KoHnTtponbHas padora "AHaauTuveckas reomeTpus” 1

16 CeueHurss MHOTOTPaHHUKOB: CTaHJAPTHBIE MHOTOIPAHHUKHU 1

17 CedeHusi MHOTOI'PAHHUKOB: METOJI CJIE0B 1

18 CeueHusi MHOTOI'paHHUKOB: CTaHJIapPTHBIE IJIOCKOCTH, IIEPECeUeHuUs |
NPSAMBIX U ITIOCKOCTEHN

19 [TapannensHble NpsMbIE U TUIOCKOCTHU: MapajlieIbHbIE CEUCHUS 1

20 [TapannenpHbIE IPSMBIE U INTIOCKOCTH: PACUYET OTHOLICHHI 1

)1 [TapannenpHble NpsMbIE U TUIOCKOCTHU: YIJIBI MEXY CKPEIIUBAIOILIUMHUCS 1
MPSIMBIMU
[lepnieHauKySIpHBIE MIPSIMBIE U TNIOCKOCTU: CTAHIAPTHBIE MAPBI

22 MEPIEeHIUKYISIPHBIX TNIOCKOCTEH U MPSMBIX, CAMMETPUU 1
MHOT'OIPAHHUKOB

7 [lepnenaguKynsipHBIC TIPSIMBIE U IFIOCKOCTH: TEOPEMA O TPEX |
MePIEHANKYIISIpax

24 [lepnenguKkynsipHBIC TPSAMBIC U INIOCKOCTH: BEIYUCICHUS JITTUH B |
MHOTOTPaHHHKAX

)5 [ToBTOpEHME: MIOMAAX MHOTOYTOJIEHUKOB, (POPMYIIBI IS TIJIOIIAICH, |
COO00paxeHusI MOA00HS

26 [ToBTOpEHME: MO MHOTOYTOJBHUKOB, (POPMYJIBI IS IIJIOIIAAEH, |
COOOpaKeHHS TIOTOOMS

7 [ToBTOpEHME: MIOMAAX MHOTOYTOJIEHUKOB, (POPMYIIBI IS TIJIOIIAICH, |
cooOpaxeHust MoA00us

28 [1nomanu ceyeHnii MHOrOrpaHHUKOB: MJIOMIAIA TOBEPXHOCTEH, 1




pa3pe3aHusi Ha 4aCTh, COOOPaKECHUS MOI00HS

[Imomaau ceyeHnii MHOTOIrpaHHUKOB: TIJIOIIAAN MOBEPXHOCTEM,

29 paspe3aHus Ha 4acTH, COOOpakeHus Mo100us !

30 Kontponbhas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUS |
MHOTOTPAaHHUKOB"

31 O06béM Tenna. OO6beM IPSIMOYTOJILHOTO MapalieenuIea 1

32 3amaun 00 yaBOCHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIMH yIJia 1

3 CrepeoMeTpHuyecKre 3aauu, CBA3aHHbBIE C 00bEMOM IPSIMOYTOJIBHOTO |
napajienenumneaa

34 [Ipuknagueie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM 00BEMA |
IIPSIMOYTOJIBHOTO NIapajulesenuie1a

35 O0BEM IPSIMOI TPU3MBI 1

36 CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE C BBIUUCICHUEM 00BEMOB |
MIPSAMOM IPU3MBI

37 [Tpuknanueie 3a1a4u, CBA3aHHBIE C 00BEMOM MPSAMOU MTPU3MBI 1

33 Brruucnenune 005EMOB TeI ¢ TOMOIIBIO ONPEACIEHHOTO UHTETpaa. 1
O0BbEM HAKIIOHHOM MPU3MBI

39 Brruucnenune 005EMOB TeI ¢ TOMOIIBIO ONPEACIEHHOTO HHTETpaia. 1
O0BEM nupaMuabl

40 dopmyna 00béMa mupamMuasl. OTHOLIEHHE 00bEMOB MHPAMUJ ¢ OOLTUM 1
YIJI0OM

41 ®opmyna 06béMa nupaMuel. OTHOLIEHHE 00BEMOB HPaMU ¢ OOLTUM |
yTII0OM

4 CrepeoMeTpuuecKkue 3a7auu, CBsI3aHHbIe ¢ 00BEMaMH HaKJIIOHHON |
MIPU3MBI

43 CrepeoMeTpuyecKue 3a7auu, CBsI3aHHbIe ¢ 00bEMaMH MUPAMUIbI 1

44 [Mpuknagseie 3agaum o TeMe "OO0BEMBI Ten", CBsI3aHHBIE ¢ 00BEMOM |
HAaKJIOHHOM NMPU3MBI

45 [Tpuknanueie 3anaun no reMe "OO0BEMBI TeN", CBsI3aHHBIE C 00BEMOM 1
MAPaMUJIBI

46 [Ipumenenue o0BEMOB. BrruncneHne paccTosHuUs A0 TNIOCKOCTH 1

47 KonTponbnas padota "O6bEM MHOrOrpaHHHUKA" 1

48 [umHaprYecKas MOBEPXHOCTh, 00Pa3yIOIINe IHMIUHAPHYECKON 1
IIOBEPXHOCTHU

49 Humuaap. [psamont kpyrosoit mwmmHap. [Ltomane noBepxHocTH |
HWIMH]Ipa

50 Konnueckasi moBepXHOCTb, 00pa3yIoIine KOHUIECKOH MMOBEPXHOCTH. |
Konyc

51 Ceuenue KOHyca IJIOCKOCTBIO, IapaJIEbHON INIOCKOCTH OCHOBAHUS 1

52 VYceuénnblii konyc. 300pakeHne KOHYCOB U yCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH KOHYCA 1

54 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCa 1




CTGpGOMQTpH‘-I@CKI/IC 3aJa4d Ha J0Ka3aTCJIbCTBO U BBIYHMCICHUC,

3 MIOCTPOCHUEM CEUCHHMH IIMIIMH/Ipa, KOHyca !

56 CrepeoMeTpuyecKue 3a7aun Ha I0Ka3aTelbCTBO U BBIUYUCIICHUE, |
IIOCTPOCHUEM CEUYEHUH IMIINHJPA, KOHYCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM 1

58 IIpukiaguele 3a1a4u, CBA3aHHBIE C LIAJIMHIPOM 1

59 Cdepa u map 1

60 [lepeceuenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u cdeps |
IUIOCKOCTBI0. Bun u n3o6paxenue mapa

61 Ilepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u cdeps |
IUIOCKOCTBI0. By u n300paxkenue mapa

62 VYpasuenue chepsl. [Lnomans cdepsl u e€ yacrei 1

63 Cummerpust chepsl u mapa 1

64 CrepeomMeTrpryeckre 3a7auil Ha J10Ka3aTeIbCTBO U BHIYHCIICHUE, I
CBsI3aHHbIE cO c(hepoit U HIapOM, IOCTPOESHUEM UX CEUYEHUI MI0CKOCThIO

65 CrepeoMeTpuyecKue 3a7aun Ha JI0Ka3aTelbCTBO U BBIYUCIIECHUE, |
CBsI3aHHbIE cO c(hepoit U HIapoM, MIOCTPOCHUEM UX CEUYEHUH MI0CKOCThIO

66 [TpuknagHbie 3a1a49u, CBSI3aHHBIE CO Cepoid U MapoM 1

67 IToBTOpEHME: OKPYKHOCTb Ha MJIOCKOCTH, BBIYUCIIEHUS B OKPYKHOCTH, 1
CTaHJapTHBIE 11010015

68 Pazniunble KOMOMHALIMY TEJ BpaIleHUs] © MHOTOIPaHHUKOB 1

69 3agaun no Teme "Tesa U MOBEPXHOCTH BpanieHus" 1

70 3anaun o teme "Tena u moBepxHOCTH BpaleHus" 1

71 KonrponbHas pabora "Tena 1 HOBEpXHOCTH BpalleHus" 1

72 O0BéM mmmHpa. Teopema 06 00bEME TIPSIMOTO IIIHHIPA 1

7 Brruncienue 00bEMOB Tell € MOMOIIBIO ONPEIEIEHHOTO HHTErpaa. |
O06BéM KoHYCa

74 [Tnomaau 60KOBOM U MOJIIHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuuecKue 3a7auu, CBI3aHHbIE C BEIUUCIEHHEM 00BbEMOB |
LWIMH]pA, KOHyca

76 [Tpuknaanele 3agauu no tTeme "OOBEMBI U IUIOIIAIHN TOBEpXHOCTEH Ten" 1
O0bEM mapa u mapoBoro cexkropa. Teopema 06 00bEMe mrapa. [Tnomans

77 cdepsl. CTepeoMeTpuUecKHe 3a/1a4M, CBSI3aHHbIE C BBIYMCICHUEM 1
00BEMOB 11apa, IAPOBOT0 CETMEHTA M IApOBOI'0 CEKTOpa
[Ipuxnanueie 3anaun o reme "OO0BEMBI TeN", CBSI3aHHBIE C 00BEMOM

78 mapa u miomaasio cgepbl. COOTHOMEHUS MEXK/Y TIOIIA ISIMH 1
MOBEpXHOCTEN 1 00bEMaMu OJOOHBIX Tell
ITonoGHbIe Tena B mpocTpaHcTBe. MI3MeHenue 00bEMa mpu noJo0uH.

79 CrepeomeTpruecKue 3aa4n, CBSI3aHHbBIE C BRIUUCIEHUEM 00BbEMOB TE 1 1
IJIOMIaAe TOBEPXHOCTEN

80 Konrponbnas pabdora "[1nomany moBepXxHOCTH U 00BEMBI KPYTIIbIX Tl 1

81 JIBumxenus npoctpanctsa. OTobpaxkeHus. J[BuxeHus: 1 paBeHCTBO 1




¢uryp. OGmmue cBOHCTBa JBUKEHUI

Buapl nBukeHuii: napauieabHbIA EPEHOC, IEHTPAJIbHASI CHMMETPHS,

82 1
3epKaJibHasi CAMMETPHSI, IOBOPOT BOKPYT MPSAMOK

83 [TpeobpazoBanus mogodus. [Ipsmas u cepa Ditnepa 1

84 I'eomeTprueckue 3a1aun Ha IPUMEHEHHUE JBUKECHMUS 1

85 Kontposnbnas padora "BekTopsl B mpocTpaHcTBe" 1
O6o06maromee noBropenue 11 nmouaTuit u MeTonoB Kypca reometpun 10—

86 11 xnaccoB, cucremaruzanus 3HaHui: "[lapannenbHOCTh NPSAMBIX U 1
IJIOCKOCTEH B MPOCTpaHCTBE"

g7 O6o06matomiee moBropenue 11 moHsTHi 1 MeTOI0B Kypca reometpun 10— 1
11 kiaccoB, cuctemaTu3aius 3HaHui: "BekTopsl B mpocTpaHcTBe"

28 O6o6maromee moropeHue 11 moHsATHI U METOIOB Kypca reomerpuu 10— |
11 knaccoB, cuctemaTu3aius 3HaHui: "BekTopsl B mpocTpaHcTBe"

29 O6o06maromee noBropenue 11 moHaTuit u MeTooB Kypca reomeTpun 10— |
11 kiaccoB, cuctemaru3anus 3Hanui: "OObeM MHOTOTpaHHUKA"

90 O6o06matomee moBropenue 11 moHATHI 1 METOI0B Kypca reomerpun 10— |
11 knaccoB, cuctemaru3anus 3Hanuii: "OObeM MHOTOTpaHHUKA"
O6o6matomiee mopropenue 11 moHaTui 1 MeToA0B Kypca reomerpun 10—

91 11 xnaccoB, cucremaTtusanus 3HaHui: "[Lnonaam moBepxXHOCTH U 1
00BEMBI KPYTJIBIX TET"
O6o06maromee nmoBropenue 11 nmoHATuil 1 MeTooB Kypca reomeTpun 10—

92 11 kiaccoB, cucremaTtuzanus 3HaHui: "[lnomaam noBepxXHOCTH U 1
00BEMBI KPYTIIBIX TET"

93 HroroBas KoHTpoOJIbHAS paboTa 1

94 HToroBast KOHTpOJIbHAs paboTa 1

95 [ToBTOpeHme, 0600IIEHNE U CUCTEeMAaTH3alusl 3HAHUH 1

96 HcTopus pa3BuTHs cTepeOMETpUN KaK HAyKU U €€ pOJib B Pa3BUTHH I
COBPEMEHHBIX HH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHIA

97 Ucrtopust pa3BuTHS CTEPEOMETPUHN KaK HAYKH U €€ POJIb B pa3BUTUHU I
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUM

08 Hcropust pa3BuTHS CTEPEOMETPUHN KaK HAYKH U €€ pOJib B pa3BUTUU |
COBPEMEHHBIX HWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

99 HcTopus pa3BUTHs cTepeOMETPUN KaK HAYKU U €€ POJib B Pa3BUTHH |
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

100 HcTopus pa3BuTHs cTepeOMETpUN KaK HAyKU U €€ poJib B Pa3BUTHH |
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

101 Hcrtopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ POJIb B pa3BUTHHU |
COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHUA

100 Hcropust pa3sBUTHS CTEPEOMETPUN KAK HAYKU U €€ pOJIb B Pa3BUTUU )
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
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n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

HepasenctBo YeOrnrera. Teopema
UYeormmesa. Teopema bepuymmm. 3akon
OOJIBIINX YUCE

HepasenctBo YeoOnmera. Teopema
Yeorimesa. Teopema bepuyinu. 3akon
OOJIBIINX YUCE

HepasenctBo YeOnrera. Teopema
Yeorrmesa. Teopema bepuynu. 3akon
OOJIBIINX YKCe

Br100opouHBIif METO MCCIIEIOBAHUM

HpaKTI/IquKaH pa60Ta C UCIIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_I

['eHepanibHasi COBOKYITHOCTD U CIIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakrepuctukamu. OLeHKa CpeTHEro U
JUCTIEPCUU TeHEPabHON COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U CllydaiiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakrepucTukamu. OLEeHKa CPEJHETO U
JUCIIEPCUU TEHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHUE BEPOSTHOCTEH COOBITHH MO
BBEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOLIBIO CBOMCTB
W3YYEHHBIX paclpeIeIecHUun

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOLIBIO CBOMCTB
W3YYEHHBIX paclpeIeIeHun

[TpakTrdeckas paboTa ¢ UCMOIBL30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

12

IIpumepsl HENPEPBIBHBIX CITyYaHBIX
Benn4YuH. OyHKIUA IUIOTHOCTH
BEPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepst
3aaa4, IpUBOAANINX K ITOKA3aTCJIbHOMY U K
HOPMAaJIbHOMY PacIpeaeIICHUSIM

14

(DYHKI_[I/ISI IJIOTHOCTHU BCPOATHOCTHU
IMMOKAa3aTCJIbHOr'0 PaClpCaCICHUA




(DYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU

15 HOPMAaJIbHOTO PACIIPENEICHUS
ITocnenoBareabHOCTh OJJMHOYHBIX

16 HE3aBUCHMBIX coObITHIA. [Ipumep 3agaun,
npuBOJsIIEH K pacnpezneneHuto Ilyaccona

17 [TpakTuyeckas paboTa ¢ UCIIOIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIT

18 KoBapuanus qByX Cily4alHbIX BEJIUYHH.
Koaddumuent koppensiuu

19 CoBmecTHBIC HAOTIOIEHUS IBYX BEIIMYUH

20 Br16opounbiii KOADPHUITUEHT KOppEIAIUN

71 Paznuune Mex 1y JIMHEWHOH CBA3BIO U
IIPUYMHHO-CJIEICTBEHHOM CBS3bIO

22 JIuneitnas perpeccust

7 ITpakTrueckas paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL
[IpencraBieHye JaHHBIX ¢ IOMOIIbIO

24 Ta0IHI] ¥ TUarpaMm, onucaTeabHas
CTaTHCTHKA

)5 OneITHI ¢ paBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMHU

26 Beruuciienue BeposiTHOCTEH coObITHII ©
npUMeHeHneM Gopmy
Boruncnenue BeposiTHOCTEN COOBITHH C

7 PUMEHEHUEM TpapUiIeCKIX METO/IOB:
KOOpAMHATHAas IpsiMasi, 1EPEBO,
auarpamma Oiliepa

28 CrnyualiHple BEJTMUMHBI U paclpeaeneHus

79 MaremaTuyecKkoe OKUIaHUE CIIy4YaluHOU
BEJIMYUHBI

30 MaremaTnyecKoe OKHUIaHUE CITy4alHOU
BEJIMYUHBI

31 KoHTtponbHas padora: "BeposTHOCTh 1
CTaTHCTHKA"
Brruncnenue BeposTHOCTEH cOOBITHIT C

32 npuMeHeHneM GopMyIl U rpaduyeckux
METO/I0B
Brruncnenue BeposiTHOCTEN COOBITHI ¢

33 npuMeHeHrneM GopMyIl U rpaduyeckux
METOJI0B
City4aiiHble BEJIMYMHBI U PACIIPEIEIICHUS.

34 MareMaTnyeckoe 0KHJIaHNE CIIy4alHON

BCJIMYNHBI




OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

34 1

MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON TPOIT'PAMMBI

10 KUIACC
Kox . .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
ST NMPOrpamMMBbl cpeHero oouero 00pa3oBaHust
pe3yJbTara
1 Yucna u BIYUCICHUSA
11 OnepupoBaTh NOHATHAMU: PALMOHATIBLHOE U IEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS U
’ JeCSTUYHas ApOoOb, TPOLEHTHI
12 BeimonHATe apudmernyeckue oOmnepanuu ¢ pPalUOHAIBHBIMU U JEHCTBUTENBHBIMU
' YHUCIIAMA
13 BbinonsaTe npuOnnKEHHbIE BBIYMCICHUS, j/ICl'IOJ'IBSy}I NpaBUiIa OKPYIJIEHUs, JAeJaThb
HOPUKUIKY U OLEHKY pe3yjibTaTa BHIYUCICHUIN
OnepupoBaTh MOHATUSAMHE: CTETICHB C LIEJIBIM ITOKa3aTesieM, CTaHaapTHas popma 3amnvcu
1.4 JEHCTBUTENBHOTO YHCIIa, KOPEHb HATypalbHOM CTENEHHU; MCIOJIb30BaTh MOAXOAIIYI0
' dopMy 3amucu JI€HCTBUTENBHBIX 4YMCEN JUIl pPELIeHHs MPaKTHUYeCKHX 3ajad u
NpeJCTaBICHUS JAHHBIX
OnepupoBaTh MNOHSTUSAMM: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJIBHOTO YIJIa;
1.5 MCIOJIb30BaTh 3alUCh MPOM3BOJIBHOTO YIJIa 4epe3 OOpaTHblE TPUTOHOMETPUUECKUE
byHKIUNA
2 YpaBHEHUS U HEPAaBEHCTBA
OnepupoBarb  NOHATHSMM:  TOXKIECTBO,  ypaBHEHHE, HEPABEHCTBO,  ILIEJIOE,
2.1 palMoOHAIbHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
ypaBHEHHE
59 BemonHATe  mpeoOpa3oBaHWsS ~ TPUTOHOMETPHUYECKHMX  BBIDAKEHHH M pemarb
’ TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoimonHATe npeoOpa3zoBaHus LIETBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHUN
23 U pemaTh OCHOBHBIC THIIBI IENBIX, PAlMOHATIBHBIX M WPPAIMOHAIBHBIX YPaBHEHUH W
HEPaBEHCTB
54 [TpuMeHATh ypaBHEHUS U HEPAaBEHCTBA JJIS PEIICHUS MaTeMaTUYEeCKHX 3a/1a4 U 33134
’ U3 Pa3IMYHBIX 00JacTell HAyKU U peabHOM KU3HU
MonenupoBaTh peajbHble CHUTyallUd Ha SI3bIKE anreOpbl, COCTAaBISTH BBIPAKECHUS,
2.5 YpaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3aJayM, MCCIEA0BAaTh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapara anreOpbl
3 @OyHKIMH U TpaduKu
3.1 OnepupoBaTh MNOHATHSAMU: (QYHKLHMS, CHOCOOBI 3amaHus (yHKIMM, 00JacTh




OTIpeJIeNIeHUs] U MHOXECTBO 3HaUCHUN (QYHKINH, rpaduK (yHKIIMH, B3AUMHO OOpaTHbIE
byHKIMA

OnepupoBaTh MOHATHAMHU: YETHOCTh W HEYETHOCTh (QYHKIMH, HYIH (DYHKIHUH,

32 MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku GyHKIUI 11 pelIeHNs] YPaBHCHHMA
34 Crpoutb u unTath rpaduKu JTUHEHHON (HYHKIIMU, KBAAPATUYHON (QYHKIUH, CTETIEHHON
' (YHKIMHU C LEJTBIM ITOKa3aTeIeM
Hcnonws3oBath rpaduku GyHKIUN A7 MCCIIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH MpHU
3.5 peIIeHUuH 3alad U3 JPYruX Y4eOHBIX MPEAMETOB W PEATbHON KHU3HU, BBIPAXKATH
dbopMyiaMu 3aBUCUMOCTH MEXTy BETHUYNHAMU
4 Havana marematnueckoro anaimsa
41 OnepupoBarh MOHITHSIMH: TOCIEAOBATEIHHOCTh, apU(PMETHUECKass U TeOMETPUICCKas
' POTPECCHU
47 OnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBbIBaromasi reoMeTpuyecKkass MpOrpeccHs,
’ cymMMa OECKOHEYHO yOBIBAOIIECH T€OMETPUUECKON MTPOTPECCUH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3TUYHBIMH CIIOCO0AMU
44 Hcrnonb30BaTh CBOMCTBA MOCIIEI0BATEILHOCTEH U MPOTPECCUI ISl PEIICHUST PEATbHBIX
' 3a/1a4 MPUKJIAAHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
5.1 OnepupoBath MOHATHSIMH: MHOXXECTBO, ONIEPAIMH HAJI MHOKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT [Jjs ONUCAHHs peallbHbIX
' MIPOILIECCOB U SIBJICHUM, IPH PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB
53 OnepupoBath NOHATHIMHU: ONPEEICHNUE, TEOPEMa, CIEICTBUE, TOKA3aTEIbCTBO
Kon N =
[IpoBepsiembie TpeaMETHBIE PE3yJbTAaThl OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOU
HPOBEPAEMOTO MIPOrpaMMBbI CPETHEr0 00IIeT0 00pa3oBaHus
pe3yabTaTta
7 I'eomeTpust
7.1 OrniepupoBaTh MOHATUSIMU: TOUYKA, MPsIMast, IIIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM W  CIEACTBUS M3 HHUX TMPH PEIICHUU
) reOMETPUYECKHUX 3312
73 OnepupoBaTh TNOHATHUAMHU: TAPAJUICTBHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX U
' IIOCKOCTEM
7.4 KnaccuduimpoBats B3auMHOE PacTOI0KEHHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JBYTPaHHBIA YroJ, TpaHW JBYTpaHHOrO yria, pedpo
7.5 JIBYTPAHHOTO yTJia, TMHEWHBIN yroi IBYTPaHHOTO yTiia, TpaayCHas Mepa ABYTPAHHOTO
yria
76 OnepupoBath MOHATHIMHI: MHOTOTPAaHHUK, BBITYKJIBIA U HEBBITYKIIbI MHOTOTPAHHHK,
' AJIEMEHTHI MHOTOTPaHHHKA, MPaBUJIHHBIN MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BH Bl MHOTOTPAHHHUKOB (ITUPAMHU/IA, PU3MA, TIPSIMOYTOJIBHBIH
napaienenunesn, Kyo)
KnaccuduimpoBaTh MHOTOTPaHHHMKH, BBIOMpAas OCHOBaHUS JUId KJacCHU(UKALUN
7.8 (BBIMTYKJIbIE ¥ HEBBITTYKJIbIE MHOTOTPaHHUKH, TIPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMBIC U

HAKJIOHHBIC ITPU3MBEI, I1ap annenemmenm)




7.9

OHepI/IpOBaTB MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCHCHHUEC MHOTOTPAHHUKOB

7.10

OOBSCHATh NPUHLHUIBI MOCTPOCHUS CEYEHUH MHOTOIPAHHUKOB, HCIONb3YsI METOJ
CJIEJI0B

7.11

CTpouTh ce4YeHUs] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIIIOJIHSATH (BBIHOCHBIC) TNTIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHH3Y

7.12

Pemate 3ala4yd Ha HaxO0XJICHUC TICOMCTPUUYCCKUX BCIWYHUH 110 o6pa3uaM U1
AIropyurMaM, MOpUMCHAA  MU3BCCTHBIC  AHAJIUTHYCCKHUEC  MCTOABI IMPU  PCUICHHUU
CTaHAAPTHBIX MAaTEMAaTHYCCKHUX 3ada4 Ha BBIYUCICHUC paCCTOHHHfI MCXKAY JOBYMs
TOYKaMM, OT TOYKH 10 HpHMOﬁ, OT TOYKHAO INNIOCKOCTH, MCKIY CKPCIINBAIOIMIUMUCHA
MMpAMBIMHA

7.13

Pemiate 3ala4yd Ha HaXO0XJICHUC TCOMCTPUUYCCKUX BCIWYHUH 110 06pa3uaM Ui
aJIropuTMamM,  MOpUMCHAA  U3BCCTHBLIC  AHAJIUTUYCCKHUEC MCTOABI IPU  PCUHICHHUU
CTaHJAPTHBIX MaATEeMAaTHUYCCKUX 3aga4 Ha BBIYHCJICHUC YTJ10B MCXKOY
CKpCHIMBAOIHUMHUCAA TPAMBIMU, MCEKIAY HpHMOﬁ " IUIOCKOCTBIO, MCKAY IJIOCKOCTAMU,
ABYT'PAaHHBIX YTJIOB

7.14

Beruucasate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, TUpaMHIa)
¢ mpuMeHeHUEM (HOPMYJI, BEIUUCISATH COOTHOIICHUS MEXKTY TUIOMIAIIMU TOBEPXHOCTEH,
00BEMamMu MOAOOHBIX MHOTOTPaHHUKOB

7.15

7.16

7.17

OnepupoBaTh MNOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb M ILIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IUIOCKOCTh CHMMETPUHN (PUTYPBI

W3Bnekarsp, npeoOpa3oBbIBATH u UHTEPIPETHPOBATH UH(POPMALIUIO 0
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHUX (QHTypax, TNPEACTABICHHYIO Ha 4YepTexax |
pHUCYHKaX

[IpumensaTy reomerpuueckue (akThl AN pElIeHUs CTePEeOMETPUYECKUX 3ajad,
MPENONAraloIIUX HECKOJbKO IIaroB PEIICHHUs, €CIU YCJIOBUS NPUMEHEHUS 33a/JaHbl B
SIBHOU popMme

7.18

IIpumeHsTh npocTeNre MPOrpaMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHUCTEMBI IIPH PELIEHUHU CTEPEOMETPUUECKUX 3a1a4

7.19

7.20

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B TpUPOAC W KHU3HHU,
pacro3HaBaTh IMMPOABJICHNUEC 3aKOHOB I'€COMCTPUHU B HCKYCCTBE

IIpuMeHATh MOyYCHHBIE 3HAHUA HA IIPAKTUKE: AaHAJIM3UPOBATH peallbHbIE CUTyalluu U

IPUMEHATH H3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA pELICHUS MaTeMaTUYeCKU
chopMyIMpOBaHHOW TMPOOIEMbI, MOJEIUPOBATh peaJbHbIC CUTYallMM Ha s3bIKE
T€OMETPUH, UCCIIEN0BATH ITOCTPOEHHBIE MOJEIM C HUCIOJIB30BAHUEM I'€OMETPUYECKUX
MOHATUNA M TEopeM, ammapara ajreOpbl, peuiarb MpakTUUYECKHE 3aJauyd, CBSI3aHHBIE C

HaXO0XXACHUEM I'€OMCTPUUICCKHUX BEIIMUYUH

Kon
NMpoBePsieMOro
pe3yJabrarta

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMsbl CpeHero o0uero 00pa3oBaHus

Teopust BEpOATHOCTEHN U CTATUCTHKA

6.1

Yurath 1 CTPOUTH Ta6J'II/ILU:>I " [uarpamMmbl

6.2

OnepupoBaTh MOHATHSIMM: cpelHee apudMeTHdeckoe, MeauaHa, HauOoJblIee,

HaMMCEHBIICC 3HAYCHHUE, pa3dMax MaCCrBa YUCJIOBBIX JaHHBIX




OnepupoBaTh MOHSATHSAMHU: CIyYalHbBIM AKCIEPUMEHT (OMBIT) U ClydyailHOe cOOBITHE,
JJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM HWCXOJ) CIy4allHOTO OIbITa; HaXOIUTh

63 BEPOATHOCTH B OIBITAX C PABHOBO3MOXKHBIMHU CIyYalHBIMU COOBITUSIMH, HAXOIUTh U
CPaBHHUBATh BEPOSITHOCTH COOBITUI B H3yUEHHBIX CIIy4YalHBIX IKCIIEPUMEHTAaX
Haxomute u dopmynupoBaTh CcOOBITHS: TiepecedeHHEe H OOBCAWHEHUE JTaHHBIX
6.4 coObITHIA, COOBITHE, TPOTHUBOIMOJIOKHOE JAHHOMY  COOBITHIO;  IOJIB30BaThCS
IuarpaMMmamu Jusepa u popmyIioi CIIoXKEHUsT BEPOSITHOCTEH MPU PEIICHUN 3a/1a4
OniepupoBaTh MOHATUAMH: YCJIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;, HAXOJUTE
6.5 BEPOATHOCTH C IIOMOILIBIO IPaBUJIA YMHOXEHHS, C IOMOILBIO JiepeBa ClIydailHOro
OTIbITa
6.6 [TpumeHsATh KOMOMHATOPHOE TTPABUIIO0 YMHOKECHHS TIPU PEIICHUH 3a71a4
OniepupoBarh MOHATHUSAMH: HCIBITAHWE, HE3aBUCHUMbBIC HWCIIBITAHUS, CEpUs HUCIIBITAaHUMH,
6.7 yCrex U Heyjlaua, HaXOJAUTh BEPOATHOCTH COOBITHI B CEPUM HE3aBUCUMBIX UCIIBITAHUIA
JI0 TIEPBOTO yCIeXa, HAXOIUTh BEPOSTHOCTU COOBITUIN B CEpUU UCTIBITAaHUI bepHynmu
6.8 OnepupoBaTh NOHATUSAMHU: CIyyaliHas BEJIMYMHA, paclpeiesieHue BEPOSATHOCTEM,
Juarpamma pacupeesieHus
11 KUIIACC
Kon N =
IIpoBepsiemble npeMeTHBIE pe3yJbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
LA NPOrpaMMbl CpeHero oo1ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCIECHUS
OnepupoBaTh MNOHATHSIMHM: HaTypaJbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
1.1 JEIMMOCTH LENbIX YHCEN, Pa3joXKEeHHE YKCla Ha MPOCTbIE MHOXHUTENIU IS PEIICHUS
3a/1a4
1.2 OnepupoBath MOHATHEM: CTENIEHb C PallMOHAIbHBIM IOKa3aTelIeM
1.3 OnepupoBath NOHATHIMHU: JToTapu(M YUCHa, IeCATUYHBIC U HATypabHbIE JOrapu(pMBI
2 YpaBHEHHsI U HEPABEHCTBA
[IpumeHaTh CBOWCTBAa CTENEHH I NPeoOpa3oBaHUS BBIPAKECHUN, OMEPUPOBATH
2.1 MOHATUSIMU: TOKa3aTeIbHOE YpaBHEHHE W HEPABEHCTBO; pellaTh OCHOBHBIE THIIbI
MOKa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB
BrimonuaTe mpeoOpazoBaHUs BBIPAKECHMI, COJACPXKAIIMX JIOrapu(Mbl; ONEPUPOBATH
2.2 MOHATUSAMHU: JIOTApU(IMUYIECKOE ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
norapupMHUUECKUX YpaBHEHH U HEPABEHCTB
2.3 HaxoauTe pemenust npoCcTeNInX TPUroHOMETPUIECKUX HEPABEHCTB
)4 OnepupoBarb MNOHATHUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUHM U €€ pEIlCHHUE;
' MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JUIsl pELICHUs] TPAKTUYECKUX 3a]1a4
)5 Haxonute perienus npocTeHmX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUI
’ Y HEPABEHCTB
r 6 MonenupoBaTh peajbHble CUTYallUd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,

YpaBHCHU, HCPABCHCTBA U CUCTCMEI 110 YCIIOBUIO 3a/1a4r, HCCIICA0BAThL ITIOCTPOCHHBIC




MO/IENIU C UCTIOJIH30BAHUEM alllapaTa aareopsl

{

3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: NEPUOANYECKAS (PYHKIHS, MPOMEKYTKH MOHOTOHHOCTHU
31 GYHKIMM, TOYKM SKCTpeMyMa (YHKIMH, HauOOJbIIee M HaUMEHbIIee 3HAYCHUS
' GYHKIIMM Ha TPOMEXKYTKE; HMCIOJIb30BaTh UX I HCCIeAOBaHUA (YHKIUH, 33JaHHOV
rpagpukomM
OnepupoBarh  MOHATUSAMHU: TpauKH  IOKA3aTeNbHOW, JIorapu(MUUECKOH U
3.2 TPUTOHOMETPUUYECKUX (PYyHKIMN; H300pa’kaTh HMX Ha KOOPIWHATHOW IUIOCKOCTH H
MCITIOJIb30BATh ISl pELICHUS] yPaBHEHUI 1 HEPABEHCTB
33 N3o0paxxaTh Ha KOOPAMHATHOM TIJIOCKOCTH Tpaduku JNHHEHHBIX YpaBHEHUH U
' UCIIOJIb30BaTh UX AJIS PELLIEHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUN
3.4 Hcnonp3oBaTh rpa@uku (YHKIMA A1 MCCIEAOBAHUS IPOIECCOB U 3aBUCHUMOCTEH W3
’ OPYTUX YY4EOHBIX JTUCIUILTUH
4 Hayana maremaTtnueckoro anaiusa
OnepupoBaTh TOHATHSAMHU: HENpepbiBHAs ~ (QYHKIHSA, TPOU3BOMHAS  (YHKIIHU;
4.1 UCTIONIb30BaTh T'€OMETPUUECKUN W (PU3MUECKUI CMBICI TPOU3BOIHON Ui pEIICHUS
3a1a4
49 Haxoauth mpou3BOJHBIE JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOIAHBIE CYMMBI,
MPOU3BENIEHUS, YaCTHOTO (PyHKIIUN
43 Hcnonp30BaTh MPOU3BOJIHYIO Ul HCCIEAOBaHHA (QYHKIUM HAa MOHOTOHHOCTh U
' SKCTPEMYMBI, TPUMEHSITh PE3yJIbTaThl UCCIEIOBAHUS K TIOCTPOCHHIO TpaduKOB
44 Hcnonp30BaTh NPOU3BOAHYIO I HAX0XK/IECHUS HAWIYUILIEro pelIeH!s B IPUKIIAJHbIX,
' B TOM YHCJIE€ COLIUATbHO-IKOHOMUYECKHX, 3a7jauax
45 OnepupoBarth MOHATUAMU: TEPBOOOpa3HAsi U HHTETPajl; MOHUMATh T'€OMETPUUYECKUN U
' buznyecKuil CMBICI HHTETpaa
46 Haxoauts mnepBooOpa3Hble »3l€MEHTAapHbIX (YHKIUH, BBIYUCIATH MHTErpail 1o
) dopmyne Hetorona — Jleitbnuiia
47 Pemate npuknaaHele 3ajadud, B TOM YHUCJIE COLMAIBbHO-3KOHOMHUYECKOTO U
' (¢u3nYEeCKOro XxapakTepa, CpeAcTBaMM MaTeMaTHUYECKOTI0 aHAJIN3a
Kon N =
IIpoBepsiemble npeaMeTHBbIE pe3yJIbTAaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPHEMOTO NMPOorpaMMbl CpeaHero o0mero 00pa3oBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh HNOHATUSMU: LWIMHIpUYECKas IIOBEPXHOCTB, obpazytorue
6.1 WIMHAPUYECKOW TOBEPXHOCTH, LWJIMHAP, KOHMYECKas IMOBEPXHOCTb, O0Opasyroliue
KOHMYECKON TTOBEPXHOCTH, KOHYC, chepuyeckasi MOBEpXHOCTh
6.2 PacnioznaBath Tena BpamieHus (IWIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH cIOCOOBI MOTYYESHHUS TEJ BpaIlEHUS
6.4 KnaccuduimpoBats B3anMHOE pacmoiokeHne chepbl U MIOCKOCTH
6.5 OnepupoBarh NOHATHSMU: IIAPOBOM CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA CETMEHTA,
' IapOBOH CJIOM, OCHOBAHUE IIAPOBOTO CJI0SI, BEICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI 1 IITOIIAIM TIOBEPXHOCTEH TeJl BPALEHUs, TEOMETPUUYECKUX TEJ C




npUMEHEHHEM QOopMyIT

OnepupoBaTh MOHSATUSAMU: MHOTOTPAHHMK, BIIMCAHHBIA B cepy U OMNUCAHHBIA OKOJ

67 cdepsl, cdepa, BMCaHHAS B MHOTOI'PAaHHUK WJIH TEJIO BPAILICHHS
6.8 BBIMHCATE COOTHOIICHHS MEX/Ty TUIOIIAIIMH TTOBEPXHOCTEH U 00BEMaMK MOJJOOHBIX
' TE
6.9 N300paxkaTh u3yudaemble (UTYpbl OT PYKH U C MPUMEHEHHUEM MPOCTHIX UYEPTEKHBIX
' UHCTPYMEHTOB
6.10 BeImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB HPOCTHIX OOBEMHBIX (uUryp:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUS
W3Bnekatb,  MHTEpHpPETHPOBAaTH W MpeoOpa3oBbIBaTh  MHPOpPMANMIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (urypax, NpeacTaBICHHYI0 Ha 4YepTexax u
pPHCYHKax
[TpumensTs reomeTpuueckue (aKTbl JUIS PEIICHHS CTEPEOMETPUYECKUX —3a/ad,
6.12 NPEANOIaraolX HECKOJIBKO IIAaroB PELICHUs, €CIM YCIOBUS NMPUMEHEHHS 3a/aHbI I
SIBHOU popMme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONMHATE  NIEACTBUSL CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W YMHOXKCHHS
' BEKTOpPa Ha YUCIIO, O0BSACHATH, KAKUMH CBOWCTBAMH OHH 00JIaIal0T
6.15 [TpuMeHsTh TPaBUIIO TapaJUIETISTIUIIEIa IPU CIIOKEHHH BEKTOPOB
OmnepupoBaTh MOHATUAMHU: JICKAPTOBBI KOOPAWHATHI B HPOCTPAHCTBE, BEKTOP, MOYIIE
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YIroJd MEXIY BEKTOPaMH,
CKaJIIPHOE TIPOU3BEICHHE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI
HaxoauTe CymMMy BEKTOpPOB M TPOM3BEICHHE BEKTOpPAa HAa YHCIO, YTOJ MEXIY
6.17 BEKTOpPaMH, CKaJIsIpHOE TNPOW3BEACHHWE,  pacKIaablBaTh BEKTOp IO  JIByM
HEKOJIJTMHEapHBIM BEKTOPaM
6.18 3a/aBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM cucTeMe KOOPAUHAT
6.19 Pemate mpocreiimre reoMeTpuvecKkdMe 3aJauyd  Ha  [PUMEHEHHE BEKTOPHO-
' KOOPJAMHATHOTO METO/1a
Pemare 3amaum Ha JOKa3aTEIbCTBO MAaTEeMaTHYECKHX OTHOIICHHH W HAaXOXICHHE
6.20 TE€OMETPUYECKUX BEIMYMH 10 OO0paslaM WM ajJropuTMaM, NPHMEHSS H3BECTHBIC
METO/BI IPH PEILICHUH CTAHJAPTHBIX MAaTEMAaTHUYECKUX 3a]1a4
601 [TpumeHsTH IpOCTENIIIE TPOTPaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHCTEMBI IIPU PEIICHUHU CTEPEOMETPUUYECKHX 3314
6.2 [TlpuBOAWTE TpPHUMEPHl MaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPHPOJE W IKHU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAaHUS Ha PAKTUKE: aHAJIU3UPOBATh PeabHbIC CUTYAIIMH U
OPUMEHATh HU3yYCHHBIE IOHATUS B IMIpOIEcCe IOMCKA PELICHUS MaTeMaTHYECKH
623 chopMyIMpOBaHHOW NPOOIEMbI, MOJEIUPOBATh pEaJbHbIC CUTYallMM Ha S3bIKE

T€OMETPHUH, UCCIIEN0BATH ITOCTPOEHHBIE MOJEIHM C HCIOJIB30BAHUEM T'€OMETPUYECKUX
MOHATUNA M TEopeM, ammapara ajreOphl, peuiarb MpakTUUYECKHE 3aJauyd, CBSI3aHHBIE C

HaXO0XXACHUEM I'€OMCTPUICCKHUX BEIIMUUH

B

D



Kon

IIpoBepsiemble mpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeibHOMI

NpoBepsieMOro
NMPorpaMMsbl CpeaHero oouero 00pa3oBaHus
pe3yJbTarTa
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYEHUM CIyYalHON BEJIMYWHBINIO PACHPEACICHUIO WU C
' HOMOIIBIO HArPaMM
OnepupoBarh MOHATHEM MaTEMaTHUYECKOTO OKUIAHUS, TPUBOIUTH PUMEPHI TOTO, KaK
52 NPUMEHSAETCS MaTeMaTU4YeCcKOoe OXXKHUJAaHWUE CIy4yallHOW  BEJIMYMHBL, HAXOAUTh
MaTeMaTHYeCKOe OXHIaHue 10 JAHHOMY paclpeeseHUI0
53 HmeTh mpecTaBlieHre O 3aKOHE OOJIBIINX YUCEI
5.4 NmeTs ipeacTaBiieHre 0 HOPMAJIbHOM paclpeiesICHUN




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

IIpoBepsieMblii 31eMeHT ColepKaAHUs

Kon
1 Yucna 1 BBIYUCICHUS
Panuonanenble uyncna. OOBIKHOBEHHbIE M JIE€CATUYHbIE JApOOH, IPOLEHTHI, OECKOHEUHBIE
11 nepuoguyeckue  Apobu.  Apudmernueckue  onepanuM ¢ PAalUMOHAIBHBIMU  YHCIAMH,
' npeoOpa3oBaHUsl YHCIOBBIX BbIpaKeHHU. [IpuMeHeHue npoOel M TPOLEHTOB MJsl PEUICHHUs
MIPUKJIAAHBIX 33124 U3 PA3JIMYHBIX OTPaciIed 3HAHUHU U PeaJbHOMN KU3HU
JelicTBuTenbHble yncia. PalmoHanbHble U UppalMoHalIbHbIe Ynucia. ApupMeTHYecKre onepannu
1.2 C JlelicTBUTENbHBIMU YncIaMu. [IpuOarKEHHbIE BEIYNCIIEHUS, TPABUIIa OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ mnenbiM TokazareneM. CranpaptHas ¢Qopma 3amucu  JIEHCTBHTENBHOTO YHCTIA.
1.3 Hcnonb3oBanne mnoaxonsmend (opMbl 3amucH  JAECHCTBUTENIbHBIX YHCENT JJIs  peIIeHUs
IIPAKTUYECKUX 3aa4 U NIPEACTABICHUS TaHHbIX
14 Apudmernueckuii KOpeHb HATypajdbHOH cTerneHu. JleHcTBHS C apupMETHYECKMMU KOPHIMHU
' HATYpaJIbLHOM CTENEHH
L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE TPeoOpa3oBaHuUs
2.2 [TpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BhIpaskeHHH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHCTBa. MeTO 1 MHTEPBAJIOB
2.4  Pemenue 1enblx U JpoOHO-pALlMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanvoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6  Pemenue TpUrOHOMETPUUYECKUX YPaBHEHUM
57 [IppumeHeHne ypaBHEHMI M HEPaBEHCTB K pEUICHUI0 MaTEeMaTHYEeCKHMX 3a1ad M 3a7a4 U3
' pa3IUYHbIX 00JacTel HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 OyHkwus, crnocoOsl 3ananus pyHkuuu. ['paduk pyHkimu. Bzanmuo obpatHbie GyHKIIUU
319 Ob6nacte omnpeneneHuss M MHOXKeCTBO 3HaueHMM Qynkuuu. Hymu ¢yskmuu. IlpomexyTku
' 3HAKOIOCTOSHCTBA. UETHBIE U HEUETHBIE PYHKIIMU
33 CrenenHast GyHKLUS C HATYpaJbHBIM U LIEJIbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
' rpaduK KOpHS n-Oi CTENEHH
34 TpuroHnomeTrpuyeckasi OKPYXHOCTb, ONpEENICHHe TPUTOHOMETPUYECKUX (PYHKUIUN YHCIOBOTO
' aprymMeHTa
4 Havana maTeMaTH4ecKoro aHaiansa
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs [IOCJIEI0OBATEIbHOCTEM. MoOHOTOHHBIE
' II0CJIEI0OBATEIbHOCTH
4.2 Apudmernueckas U TeoMmMeTpuyeckas nporpeccud. beckoHedHO yObIBaromiasi reoMeTpuyecKkas




nporpeccusi. Cymma O€CKOHEUHO yObIBaroIei reoMeTpudeckoit nporpeccun. @opmyna cIoxKHBIX
IpoLeHTOB. Mcnonp30BaHne NPOrpecCHH Ul PEILIEHUS PeaIbHBbIX 33134 MPUKIAIHOIO XapaKkTepa

MHuoxecTBa 1 J1oruKa

MHo)kecTBO, omepalud HajJ MHoxecTBamMu. Jluarpammel Oiniepa — Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOT'O ammapaTa Uis ONHCAaHUSl pealbHbIX MPOLECCOB M SBIEHUM, MpH
pELIeHNH 3a7a4 U3 JPYTUX Y4eOHbIX MPEIMETOB

Onpenenenue, Teopema, CIEACTBHE, 10KA3aTEIbCTBO

[IpoBepsieMblii 3I€MEHT COJIep>KaHuUs

['eomeTpus

OcHoBHblE TNOHATHS cTepeoMeTpud. Touka, mpsiMasl, IUIOCKOCTb, IpocTpaHcTBO. Ilonstue 00
AKCHOMaTH4YECKOM ITIOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX

7.2

B3auMHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajlieIbHblE H
CKpeuuBawomuecss npsmele. [lapamienbHOCTh MNOpPAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieibHble MPSMbIE B TPOCTPAHCTBE, NAPAIIENBHOCTD TPEX MPSAMBIX, IAPATIIETbHOCTh IPSIMON
A TNIOCKOCTH. YTIIBIC COHAIpaBJICHHBIMU CTOPOHAMH, YIoJl MCXKAY HNPAMBIMU B IIPOCTPAHCTBC.
[TapamienbHOCTh IUIOCKOCTEH: NapajljIeNbHbIE IIOCKOCTH, CBOMCTBA INapaJUIeIbHBIX IUIOCKOCTEH
[IpocTeitmme npocTpaHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETpadJp, KyO, mNapauieiaenunes,
MOCTPOEHUE CEYECHUI

7.3

[lepnieHaUKYIAPHOCTE TPAMON M IUIOCKOCTU: IEPHNEHAMKYJSPHBIE NpPSIMbIE B IIPOCTPAHCTBE,
IpsIMbIE NIApAJJIENbHBIE M NEPHEHAMKYJAPHBIE K IUIOCKOCTH, IPU3HAK IEPHIEHIUKYISIPHOCTH
IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMOM NEPIEHAUKYJIIPHON IUNIOCKOCTU. YTIIbI B IPOCTPAHCTBE:!
YroJd MEXJy NPsSAMON M IUIOCKOCTBIO, JABYTPAHHBIM YIoOJI, JIMHEWHBIA YroJl JABYTPaHHOIO YIUIA.
[IeprieHAUKyISp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT NPSAMOU 110
IUIOCKOCTH, MNPOEKIHst (UIrypbl Ha IUIOCKOCTb. IlepneHAauKyIsipHOCTh IJIOCKOCTEH: NpHU3HAK
NEPIEHAUKYJIAPHOCTHU ABYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHIUKYIIIpax

7.4

7.5

[IoHATHE MHOrOrpaHHHKAa, OCHOBHBIC 3JIEMEHTHl MHOIOTDAHHMKA, BBIIYKJIBIE W HEBBIITYKJIbIE
MHOTOI'PDAaHHMKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipm3ma: n-yronpHas mpusma, rpaHd M OCHOBAHUS
OpuU3MBbl, TMpsiMasi W HAKJIOHHasg MpU3MbI, OOKOBas M TMOJHAsE TMOBEPXHOCTb IPU3MBIL.
[Mapaytenenunes, NpsAMOYTOJIbHBIA Napajulelenues] U ero coucrsa. Ilupammupa: n-yrosbHas
nupamMmuzia, TpaHM M OCHOBaHHME IUpPaMUAbl, OOKOBas M IIOJIHAs TOBEPXHOCTh IHPaMHIIBL,
IpaBWIbHAs1 W YCeY€HHas NUpaMuja. OJIEMEHThl NpU3Mbl U nupamuabl. IIpaBuibHble
MHOTOI'PDAaHHMKU: IOHATUE INPABWIBHOIO MHOIOIPDAHHMKA, MPAaBWIbHASA IpU3Ma W IIpaBUIIbHAS
nUpaMuIa, MPaBIIbHAS TPEYTOJIbHAS MMPaMUa U TIPABMIIBHBINA TeTpasap, KyO. [Ipencrasnenue o
NPAaBWIBHBIX MHOTOIpAaHHUKAX: OKTa’Jp, HoAeKa’p M uKocadapyrue CedeHus NpU3MBI U
pamMuabl

CI/IMMeTpI/IH B IPOCTPAHCTBC: CHUMMCTPUSA OTHOCHUTCIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUH B IIMpaMUiax, apaujiCJICHrIICaax, IIPpaBUJIbHbBIX MHOTOTPpaHHUKAX

7.6

7.7

Brruucnenne »1€eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yribl. [lmomans OokoBOH
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOI MIPU3MBI, TUIOIIAF OCHOBAHUI, TeopeMa 0 OOKOBOI
MOBEPXHOCTU TMPsSMON Tpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABHILHOM
MUPAMUJIBI, TEOPEMA O TUIOIAIN Yceu€HHOM mupamMuabl. [Tonstue 06 00bpéme. OOBEM MTHUpPaMUIBI,
MIPU3MBbI

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIIEHMS MEXIY IJIOAASIMH MOBEpXHOCTEH, 00BbEMaMu

MOAOOHBIX TEI



Kon [IpoBepsiemMblil 2IEMEHT COAEP)KAHUS
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
[IpencraBienue JaHHBIX ¢ MOMOMNIbIO Ta0buI U Auarpamm. CpeaHee apupmMeTHIecKoe, MeTuaHa,
6.1 HauOobIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCIEPCUs U CTAaHIaPTHOE OTKJIOHEHHE YHCIIOBBIX
HaboOpoB
CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTAPHBIC COOBITUS (MCXO/IBI).
6.2 BeposiTHOCT city4aliHOTO COOBITHA. Bin30CcTh 4acTOThIM BepoATHOCTH coObITHH. CiydaiiHble
' OTBITHl C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSAMH. BeposTHOCTH COOBITUH B OMBITAXC
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU
63 Onepanuy  HaJI COOBITUSIMHU: TepeceueHue, OOBEAMHECHUE, MPOTHUBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyna ciaoxkeHUs BEPOSTHOCTEN
6.4 VYcnoBHasi BEpOATHOCTb. YMHOXKEHHME BEpOATHOCTEH. JlepeBO cly4allHOro 9SKCIEpUMEHTA.
' ®dopmyna noiaHoH BeposTHOCTU. HezaBucumble coObITHS
6.5 Kombunaropuoe mnpaBuino yMmHOXeHus. IlepectanoBku u dakropuan. Yucino couyeTaHHA.
' Tpeyronbuuk [Tackansa. ®opmyna 6unoma Herotona
6.6 buHapHblil cirydaliHblil ONBIT (MCHBITaHUE), ycrex U Heynada. HesaBucumble ucnbiTanus. Cepus
' HE3aBUCHMBIX UCIIBITAHUH /10 niepBoro ycnexa. Cepusi HE3aBUCUMBIX MCTIBITAHUN bepHyium
6.7 Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHoctel. Jlmarpamma pacnpeneneHus. IIpumepst
' pacnpeziefieHul, B TOM YHCIIe TeOMETPUUECKOeH OMHOMHATIBLHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HarypanbHbie u nenblie uncna. [Ipu3Haky 1e1MMOCTy HEIbIX YHCEe
1.2 Crenesb ¢ pallnOHaNbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapu¢m yncna. JlecaTUUHbIE U HaTypalbHbIE JIOTAPU(PMBI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHHN, COACPIKAIINX JIOTAPUPMBI
2.2 [TpeoOpazoBaHue BeIpaKEHUI, COJEPKAIINX CTETIEHU C PallMOHABFHBIM MTOKa3aTeleM
23 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA
26 CucreMbl TMHEVHBIX ypaBHEHUH. PellleHne NpuKIaaHbIX 3a/1a4 ¢ IOMOIIBIO0 CUCTEMBI JIMHEHHBIX
' ypaBHEHHU
2.7 CucreMsbl ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUH U HEPABEHCTB
)3 [IpuMmeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a]a4 U 3a]a4 U3
' pa3IUYHBIX 00JacTel HayKU U peasIbHOM JKU3HU
3 @yHKIUH U TpapUKH

Y



Oynkuus. I[lepuonuueckne Qynkun. [IpoMexyTKn MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U

31 MUHUMYMBI QyHKIMH. Haubonbiiee 1 HauMeHblee 3HaueHue GyHKIIMH Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue QyHKIUHN, UX CBOWCTBA U IpadUKu
33 [TokazaTenpHas u Jorapudmudeckas GyHKIIMH, UX CBOMCTBA U TpaduKu
34 Hcnonp3oBanue rpadukoB GyHKUIUH U pellICHUs yPaBHEHUN U TMHEWHBIX CUCTEM
15 Hcnonp3oBanue rpapukoB GYHKIHM ISl HCCIeI0BAaHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPbIE
' BO3HUKAIOT MPH PEIICHUH 3324 U3 JPYTUX YYEOHBIX MPEIMETOB U PealbHOM KU3HU
4 Hauana matemaTndeckoro aHajimsa
4.1 HenpepsiBable hyHKIHH. MeTO HHTEPBAJIOB ISl PEIIICHUSI HEPABEHCTB
4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii u GpU3NUIECKUl CMBICT POU3BOJHON
43 [TpousBoaHbie 3neMeHTapHbIX GYyHKIUH. DOopMynbl HaXOXKIEHUS TMPOU3BOJAHON CYMMBI,
' NPOM3BEICHUS M YaCTHOTO (DYHKIIUH
44 [IpuMmeHeHre NPOM3BOAHON K HCCIEAOBaHUIO (YHKIUH Ha MOHOTOHHOCTh U JKCTPEMYMBI.
' Haxoxnenve HanOOoIbIIETO M HANMEHBIIETo 3HaueHus! GYHKIIUN Ha OTPE3Ke
45 [IpumeHeHre NpPOM3BOAHOM ISl HAXOXKACHMS HAWIY4YILLIEro pelleHHs B MNPUKIAIHBIX 3ajadax,
' JUTSL OTIPEJICJIEHUS] CKOPOCTH TIPOIiecca, 3a1aHHOTO (GOPMYIIOi WiH rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX
47 Wuterpan, ero reoMmerpuueckuid u (u3nueckuil cmbIci. BrpruncieHue uHTerpana mo ¢Gopmys
' Herorona — Jleitonuna
Kon [IpoBepsiemMblil 2JIEMEHT COAEPKAHUS
6 ['eomeTpust
Hunmuaapudeckass TOBEPXHOCTb,  00pa3yromiye  IMIMHAPHYECKOW  IOBEPXHOCTH,  OCh
6.1 HWIMHAPUYECKON TOBEepXHOCTH. [[unuHap: ocHoBaHMs 1 O0OKOBasi MOBEPXHOCTH, 00pa3yromias u
0Cb, IUIOIIa/1b OOKOBOM U MOJIHON MOBEPXHOCTH
Konuueckast moBepxHOCTb, 0Opa3yrolue KOHHMYECKOM IOBEpXHOCTH, OCh M BEpIIMHA
62 KOHUYECKON moBepXHOCTH. KoOHyc: ocHOBaHME M BepIIMHA, OOpasyiouias U OCh, IUIOIIAIb
' OOKOBOW W TIOJHOHM MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yromiie W BBICOTa, OCHOBAaHUS U
OOKOBas MOBEPXHOCTh
6.3 Cbhepa wm map: uenTp, paauyc, Iuamerp, IUIOMAAb HoBepXHOCcTH cdepbl. Biaumuoe
pacnosoxxeHue cepsl U IIIOCKOCTH, KacaTeabHasl IJIOCKOCTh K cdepe, rionaib chepsl
6.4 N300paxenue Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTKa IMIIMHIpa U KOHYCa
6.5 KomMOuHanmu Ten BpallleHuss U MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONHUCAaHHBIA OKOJIO cepsl,
' cdepa, BIMcaHHAas B MHOIOTPAHHUK, WM TEJIO BpallleHus
[Tonsarue 06 06béme. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 06 00bEME NPSIMOYTOIBLHOTO
6.6 napauenenunena U ciaeactsus u3 He€. OO0bEM HmIMHApa, KoHyca. OOBEM mIapa W IJIOIMIAII
cdepsl
6.7 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTy IIIOIMIASIMH [TOBEPXHOCTEH, 00BEMaMu
' OTOOHBIX TEI
6.8 Ceuenust nunuHapa (mapajuieJbHO U MEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapaijiesbHOC
' OCHOBAHUIO U MPOXO/sIILEe Yepe3 BEPILNHY ), CEUEeHUs 11apa
BexTop Ha muiockoctH M B mpocTpaHcTBe. COXKEHHE M BBIYUTAHME BEKTOPOB. YMHO)KEHHE
6.9 BEKTOpa Ha uucio. Pa3noxeHune BekTopa No TpEM HEKOMIUIAaHApHbIM BekTopam. [IpaBuio

napajuienenunena. Pemenue 3agay, CBSI3aHHBIX C IPUMEHEHHEM MPaBUII JEHCTBHUM ¢ BEKTOpaMu

W



6.10

Kon

IIpssmoyronbHas cucrema KoopAuHAT B IpocTtpaHcTBe. Koopauuartel Bekropa. IIpocreiimue
3aJa4d B KOOpAMHATAX. YTON MeExXIy BekropaMu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Bbruncnenue yrioB Mexay NPsIMBIMH M IIIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIM METOX NpHU
PELIEHNUN T€OMETPUYECKUX 33124

[IpoBepsiemMblil 2IEMEHT COAEPKAHUS

Teopust BEpOATHOCTEHN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJAHUE, JUCTIepCUs U
CTaHJapTHOE OTKJIOHEeHHE. [IpuMepsl MpUMEHEeHNs MaTEeMaTHYECKOTO OXKUIAHUS, B TOM YUCIIC B

3alayaX H3 TIOBCEJIHEBHOW >KM3HU. MaremaTudeckoe OXHIaHWe OWHApHOW CIydailHOU
BEIIMYMHBL. MareMaTnueckoe OXXHUJAaHUE CYMMBbI CIyYailHBIX BEJIMYWH. MaremaTudeckoe
OKHMJIaHUE U JUCTIEPCHS TEOMETPUIECKOTO M OMHOMHUATILHOTO PacTpeIeICHII

5.2

3aKkoH OOJBIIMX YHCENl M €ro posib B HayKe, MpUpojae M oOmecTBe. BpIOOpOYHBI MeTOA
HUCCIEe0BaHUN

5.3

[Ipumepsb! HeNpepbIBHBIX ClTydyallHbIX BeMU4YUH. [IoHATHE O INIOTHOCTH pacupeeneHus. 3a1auu,
IIPUBOSIIKE K HOPMaJIbHOMY pacupeneneHuro. [IoHaTre 0 HopMaabHOM paclpeaciIeHHN




IMTPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHUs

HpOBepﬂeMLIe Tpeﬁosamm K IIPEAMETHBLIM pe3yjabTaTaM OCBOCHUSN OCHOBHOI1
06pa30BaTeJ’IBHOﬁ NmporpaMMmsbl CpeaHET0 oﬁmero 06pa30BaHI/IH

Bnagenne weromaMuM J10Ka3aTeNbCTB, AJITOPUTMAMHU pPEIIEHUS 3a/jady; yMEHHE
¢GbopMyIMpoBaTh U ONEPUPOBATH IOHATUSAMHU: OIpPEJEIEHUE, AKCHOMa, TEopema,
CIIEZICTBHE, CBOWCTBO, MNPHU3HAK, IOKA3aTEIbCTBO, PaBHOCWIBHBIE (OPMYIUPOBKH;
OPUMEHATh MX; YyMeHue (opMyJaHpoBaTh OOpaTHOE U HPOTHUBOMOJIOXKHOE
YTBEP)KJCHHE, TNPUBOAUTH TNPUMEPbl M KOHTPIPHUMEPHI, MCIONb30BATh METO]
MaTEMaTHYECKON UHyKLMH; IIPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUS IIPU PEILICHUU

3a]1a4, OLIEHMBATh JIOTMYECKYIO NPABUIBHOCTh PACCYXKICHHMI; YMEHHE OINEepHUpOBaTh
MOHATHAMM: MHOKECTBO, IIOJMHOKECTBO, OIEpallMM HaJ MHOYKECTBAMH; YMEHHE
HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapaT [ ONHUCAaHUS PEaJbHBIX
IPOLIECCOB U SIBJICHUHM M NpPU pEIIeHUM 3ajay, B TOM 4YHCIE U3 JPYIMX Y4eOHbIX
MPEMETOB; YMEHHE OIEPUPOBATh MOHATHAMHU: Tpad, CBSI3HBINA rpad, OepeBo, IHKI
rpa¢ Ha IVIOCKOCTH; YMEHME 33/1aBaTh ¥ OMMCHIBATh I'padbl Pa3IMUHBIMU CIIOCOOAMU;

WCTIOJIB30BaTh rpadbl MPH pelICHUHN 33134

YMeHue omnepupoBaTh MOHATHUSMU: HATypadbHOE YHUCIIO, IEJI0€ YHCIIO, CTEIEHb C
LEeJbIM [OKa3aTelleM, KOPEHb HATypaJbHOW CTENEHHU, CTENEeHb C PALMOHAIbHBIM
MoKa3aTesieM, CTeNeHb C JCUCTBUTENBHBIM IOKa3aTelieM, JiorapudM 4ucia, CHHYC,
KOCHUHYC M TAaHIE€HC MPOMU3BOJIBHOTO YMCIIA, OCTATOK [0 MOJAYJII0, PalMOHAIBHOE

YrCJI0, UppaluOHAIBHOC YHUCJIO, MHOKCCTBA HATYPAJBbHbBIX, LCJbIX, pallOHAJIbHBIX,

JIECTBUTEIBHBIX YUCCJI; YMCHHUC HCIIOJIB30BaTh IPU3HAKHU ICIUMOCTH, HaVMEHBIINH

O0IIMi TeNnuTeNb U HAaMMEHbIIee 001Iee KpaTHoe, alropuT™M EBKITMAA U pelieHnn

3a/1a4; 3HAKOMCTBO C DPA3JIMYHBIMU MO3MIIMOHHBIMHA CHUCTEMaMH CUHCJICHMS; YMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAUEHUN U NpeoOpa3oBaHUS BBIPAXKEHUN CO CTENEHSMHU I
norapupmamMu, TpeoOpa3oBaHUs JAPOOHO-PAIIMOHANBHBIX  BBIPAKEHHM; yMEHHE
ONEepUpPOBaTh MOHATUSMHU: I[OCIEIOBATEIBHOCTh, apudmMeTnyeckass mporpeccus,
reoMeTpHuecKas mporpeccus, 6eCKoHeuHO yObIBatoIasi reOMETpUIEcKas IPOrpeccus;
yMEHHUE 3aaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHUCJIE C IMOMOIUBI PEKYPPEHTHBIX
dbopMyJI; yMEHHE ONEpUPOBATh MOHATHSIMH: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMILJICKCHBIE YHCIIa, MOJAYJb W apryMEHT KOMIUIEKCHOTO 4YHcia, (Gopma 3alucH
KOMIUIEKCHBIX 4Hucesl (TeoMeTpudeckasi, TPUTOHOMETpHUYecKas U anredpamdeckasi);

YMETh MPOU3BOAUTH apu(METHYECKUe JACUCTBUA C KOMIUICKCHBIMH YHCJIAMH,

il



IMPUBOJUTE NPUMEPHI UCIIOJIB30BaAHUA KOMIIJIICKCHBIX YHUCEII; OIICPUPOBATH ITOHATHUAMMU:

MaTtpuna 2x2 u 3x3, onpeneanuTenb MaTpULbl, FEOMETPUUECKUN CMBICI OIIPEIETUTENS]

YMeHune OIIEpUPOBATH MOHATUSAMU: palnuoOHAIbHBIE, UPpAaLMOHAJIbHBIE,
IOoKa3aTesbHbIe, CTENEHHbIE, JIOrapuGMUUYecKue, TPUTOHOMETPUUYECKHE YPABHEHUS U
HEPAaBEHCTBA, MX CHUCTEMbl; YMEHUE OIEPUPOBATH IOHATUSAMHU: TOXKIECTBO,
TOKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHWE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTH YpaBHEHWH, HEPAaBEHCTB U CUCTEM; YMEHHE pellaTh

YPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IIOMOLIBIO Pa3IUYHBIX IPUEMOB; peELIATh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBl C IIapaMEeTpPOM; IPUMEHATb YpPaBHEHMUS,
HEPABEHCTBA, MX CHUCTEMBI Ul pPELICHUS MAaTeMaTHMYeCKUX 3aJad M 3a1ad U3

Pa3NUYHBIX 00JIACTeH HAYKH U peallbHOW )KU3HU

YMeHue onepupoBaTh MOHSATHAMH: (YHKUIHUS, YETHOCTH (PYHKIUH, TMEPUOJUIHOCTH
GyHKIUM, OrpaHUYEHHOCTh (PYHKIMHU, MOHOTOHHOCTh (DYHKIHMH, SKCTPEMyM
GyHKIMY, HauWOONbIIee W HAWUMCHbBINEE 3HAYCHUS (QYHKIMM Ha MPOMEKYTKE,
HempephiBHAsE (QYHKIUS, acUMOTOTHI Tpaduka (QYHKIMM, TepBas U BTOpas
npou3BoHas (YHKIMH, T€OMETPHUUECKUH W (PU3MUYECKH CMBICI TPOU3BOIHOM,
nepBooOpasHas, OnpeneiEHHbI WHTErpaix, yMEHHE HaXOAWTh acCHUMITOTHI Trpaduka
(GYHKIWW; YMEHHE BBIYHCISATH IPOM3BOJHBIE CYMMBI, TPOW3BEIEHHS, YaCTHOTO M
KOMIO3UIIMN (PYHKIUNA, HAXOMUTh YpaBHEHHE KacaTellbHOM K rpaduKy (QYyHKIHH;
YMEHHE HaXOJWTh MPOW3BOAHBIC JIEMEHTApHBIX (DYHKIHMIA; yMEHHE HCIOIb30BATh
MIPOM3BOJIHYIO JJISl UCCIIEAOBaHUS (DYHKIMHA, HAXOAUTh HAaMOONbLINE M HAMMEHBIINE
3HA4YeHUs1 (PYHKIHI; CTPOUTH rpadUKM MHOTOYICHOB C HCIIOJIB30BAaHHMEM armapara
MaTEeMaTHYECKOTO aHalln3a; MPUMEHSTh MPOU3BOIHYIO JIUIsl HAXOXKICHHS HAWTY4IlIero

pelieHust B TPHUKIAIHBIX, B TOM YHUCIIE COIHMAIbHO-YKOHOMUYECKUX U (pH3HUecKux
3aJjayax; HAXOJWUTh IUIOMAAN U OOBEMBI (UTYyp C MOMOIIBI0 MHTETpalia; MPUBOAUTE
NpUMEPBl  MaTeMaTHYECKOTO MOJCIHPOBAHUS € MOMOIIBI0 U depeHITNaTbHBIX

ypaBHEHUI

YMeHue omnepupoBaTh HOHATHSAMU: rpaduk (GyHKIMH, oOpaTHas (QyHKIus,
KOMIO3UIUS PYHKIUH, THHEHHas QyHKIHS, KBapaTHIHas QyHKIUS, paliOHaIbHAS
¢byHKuus, creneHHas (QYHKIMSA, TPUTOHOMETpUUYECKHWEe (QYyHKUUH, oOpaTHbIE
TpPUTOHOMETpHUYecKne (YHKIUH, TIIOKa3aTenbHas M Jjorapupmudeckas (QyHKINY;
YMEHUE CTPOUTh TpapuKd H3YYEHHbIX (YHKIMNA, BBINOJHATH NPeoOpa3oOBaHUS
rpadukoB (YHKIMHA, HCHOIB30BaTh TpapuKH Ui M3Y4YCHUS IPOLECCOB H
3aBHCUMOCTEH, TPU PEIICHUH 3a/a4 U3 JIPYTHX yYeOHBIX NMPEIMETOB W 3afad W3
peanbHOM KM3HM; BbIpaXaTh (OPMYJTaMU 3aBUCUMOCTH MEXAy BEJIUYUHAMM;
WCTIOJIB30BaTh CBOMCTBA M Tpaduku QYyHKIWIA AJIs1 pelIeHUs] YpaBHEHU, HEPaBEHCTB U
3ajjau ¢ TapameTpaMmu; Hu300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOKECTBA

pELIEHN YpaBHEHU, HEPABEHCTB M KX CUCTEM




YMeHue pemarb TEKCTOBbIE 33]Ja4l Pa3HbIX TUIIOB (B TOM YKCJI€ HAa IPOLEHTHI, T0JIH U
4acTH, Ha JBWXKEHHE, PadOTy, CTOMMOCTh TOBApOB U YCIYyT, HAJOTH, 3a/Ja4dl U3
o0acTy ynpaBJieHHs TUYHBIMU U CEMEHHBIMU (DHHAHCAMHU ); COCTABIIATH BbIPAXKCHMUS,

YpaBHEHHs, HEPABEHCTBA M WX CHUCTEMBl IO YCIOBHUIO 3aJauyd, MHCCIEN0BATh
MOJlyYeHHOE pelIeHHe U OILIEHWBATh IPaBIONOAOOHOCTh pEe3yIbTaTOB; YMEHHE
MOJIETUPOBATh pPEAIbHBIE CUTYallUH Ha SA3BIKE MATEMaTHKH; COCTABJIATH BBIPAXKECHMS
YpPaBHEHHUsI, HEPaBEHCTBA W HUX CHCTEMBI IO YCJIOBHUIO 33Jlayd, MCCIIEI0BATh
MIOCTPOCHHbIE MOJICIM C HCIHOJB30BAHWEM armapara airedpbl, MHTEPIPETUPOBATH

MOJTyYEHHBIH pe3yNbTaT

YMeHue onepupoBath NOHATHIMU: cpeiHee apuMeTuyecKoe, Mearuana, Haubonbliee

M HauMEHbIIEE 3HAYCHUs, pa3Max, JUCHEPCHs, CTaHJIAPTHOE OTKJIOHEHHE YHCIOBOT
Habopa; yMeHHE W3BIIeKaTh, MHTEPIPETUPOBATH HMH(YOPMAIIHIO, MPEICTABICHHYIO B
Ta0JIMIax, Ha JUarpaMMax, rpadukax, OTpakarollyo CBOMCTBA PealbHBIX IPOIECCOB

W SBJICHUN; NPENCTaBISITh HWH(GOPMALMIO C TOMOIIBI0 TabmuIl W AHarpam;
HCCIIE0BAaTh CTAaTUCTUYECKHE JAHHBIC, B TOM YHCIE C NMPUMEHEHHEM TIpaPUUYECKUX
METOJIOB W O3JEKTPOHHBIX CPEACTB; TpadUuecKH UCCIENOBaTh COBMECTHBIE

HaOJII0JIEHUS C IOMOLIBIO JUarpaMM pacCerBaHUs U JTMHEMHOMN perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIy4YallHbIA ONBIT W CIy4yallHOE COOBbITHE,
BEPOSITHOCTb ~ CIIy4yallHOro  COOBITHS; yMEHUE  BBIUUCIATH  BEPOSTHOCTh  C
WCTIOJIb30BaHUEM TpaQHUUECKUX METOJOB, TPUMEHATH (OPMYIIBI CIOXKCHHS H
YMHOXXEHUSI BEPOSATHOCTEH, (OpMyiy IMOJHOW BepOsTHOCTH, (Gopmyny bepHymm,
KOMOWHATOpHBIE (aKThl U (POPMYJIBI; OICHUBATH BEPOSITHOCTU PEAIBbHBIX COOBITHIA;
YMEHHME  ONEpUPOBATh  IOHATHAMM:  ClIydaliHas  BEJIMYMHA, PACIpEAEICHHUE
BEPOATHOCTEH, MaTeMaTUYECKOE OKUIaHHE, JUCIEPCHs] U CTaHJAPTHOE OTKJIOHEHHE
CllyyallHOM BeIMUYMHBI, (DYHKIUM paclpelesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MIOKAa3aTeJIbHOIO M HOPMAJbHOIO pACIpe/ieiIeHH; YMEHHE HCIOJIb30BaTh CBOMCTBA
U3YYECHHBIX DPACHpENEICHUM U1 pELIeHMs 3a/1ad; 3HAKOMCTBO C IOHATHUAMH: 3aKOH
OO0JIBILIKX YKCEII, METO/Ibl BHIOOPOYHBIX UCCIIEI0BAaHUIN; YMEHUE IPUBOAUTH IPUMEPHI

NPOSIBICHUS 3aKOHA OOJBIIMX YHUCEN B IMPHUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX;
yMEHHE OIEepUPOBATh MOHATUSIMU: COYETAHHE, I[EPECTaHOBKA, YHMCIO COYETaHWH,
YHCII0 IepeCcTaHOBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (PAKThI

U pacCyKIeHHs Ul pElIeHUs 3a/ay; OLEHUBAThb BEPOSITHOCTH PEAIbHBIX COOBITHA;

COCTABJIAITh BEPOATHOCTHYIO MOJZIEIIb U MHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3ysIbTaT

YMeHue omnepupoBaTh MOHITHSAMM: TOYKA, HpsAMas, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMUMHA YIJIa, IUIOCKUH YIroJl, IByTpaHHBIN yroJjl, TPEXTPAHHBIN yrod,

CKPEILMBAIOIIMECS TPsIMblEe, MAPAIENbHOCTh U NEPHEHAMKYJISIPHOCTh MPSIMBIX U
IUIOCKOCTEM, yroJl MeXy NPSMBIMH, YTOJI MEXy NPSMOM U MIIOCKOCTBIO, YTOJ MEKIY

IIJIOCKOCTAMU, PACCTOAHUC OT TOUKHU OO0 IINIOCKOCTHU, PACCTOAHUC MCEKAY IHIPSAMBIMU,




paccTosiHUE MEXIY IIJIOCKOCTSAMH; YMEHHE HCIIONb30BaTh IIPU PEIICHUHM 3aaad
U3y4YeHHbIE (PAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHUE OLICHUBATH Pa3Mepbl 0ObEKTOB
OKPY KaIoILEro MUpPa; CTPOUTh MATEMATUYECKUE MOJEIIHU C TIOMOLIBIO T€OMETPHUECKUX

MOHATHH U BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH MPAKTUYCCKUE 3aJa4n

10

YMeHue  omnepupoBaTh  MOHATUSAMH:  IUIoOmIags  QuUrypsl, o00BEM  Qurypsl,
MHOTOTPAaHHMK, TIPaBHJIBHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajieNienure];, Ipu3Ma, nmupampa, Gurypa u MOBEPXHOCTh BpAIICHUS, IWINHJD,
KOHYyC, map, cdepa, miomans chepsl, IUIOMAAb MOBEPXHOCTH MHUPAMUJBI, MPU3MBL,
KOHyCa, IMJIHHIpa, 00bEM Kyba, MPsIMOYTOJBHOTO Mapajuleienunena, MUpaMubl,
NpU3MBl, OWIMHIAPA, KOHyca, [Iapa, pa3BEPTKAa IOBEPXHOCTH, CEYCHHS KOHyca M
IUIMHApPA, [apajulelbHble OCH WIM OCHOBAHHUIO, CEUCHHME Iapa, IUIOCKOCTb,
Kacaromascs chepsl, HWIMHIPA, KOHYCa; YMEHHUE CTPOUTH CEYCHHE MHOTOTpaHHUKA
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
YHUCIe C TIOMOINBIO AJIEKTPOHHBIX CpPEACTB; YMEHHE TPHMEHSTH CBOMCTBA
reOMETPHUECKUX (PUTYP, CAMOCTOSTEIHHO (POPMYITHPOBATE ONPEACIICHHS N3y9aeMbIX
¢Guryp, BBABUTATh THIIOTE3bl O CBOWCTBAX M NPU3HAKAX T'€OMETPUYECKHX (uUryp,
00OCHOBBIBATh WJIM OTPOBEPTaTh UX; YMEHHE MPOBOANUTH KIaCCUPHUKAIHIO GUTyp 1mo

Pa3JIMYHbIM IIPHU3HAKAM, BBIIIOJIHATDH HCO6XO,[[I/IMBIC AOINOJIHUTCIIbHBIC ITIOCTPOCHU S

11

YMeHue onepupoBaTh IOHATUSAMH: JIBUXKEHHE B MPOCTPAHCTBE, MapajulebHBbI
MEPEeHOC, CUMMETPHsI Ha TUIOCKOCTH W B INPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHHE
noo0us, Mo J00HbIe PUTyphl; YMEHHE paclio3HaBaTh PaBHbIE U MOA0OHbIE (DUTYDBHI, B

TOM 4YHCJE€ B NPUPOJAE, HCKYCCTBE, ApXHUTEKType; HCIIOJIB30BaTh T'E€OMETPUYECKUE
OTHOLIEHUS NIPU PELICHUH 3a/1a4; HaXOAUTh T€OMETPUUYECKHE BEIMYMHBI (AJIUHA, YTOJ,
ioniaib, 00bEM) MU PEeIIeHNH 3a7a4 U3 JPYTUX Y4EOHbIX IPEIMETOB U U3 PeasbHOM
KHU3HHM; YMEHHE BBIUUCIIATH T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IUIOIIAlb,
00BEM, IIIOMIAh MOBEPXHOCTH), WCIIONB3YSl M3Y4YeHHBIE (POPMYIIBI U METOIBI, B TOM
qucie: IJIOU[ab MOBEPXHOCTU MHPAMMJIbl, MPU3MBI, KOHYCa, LMIMHJIpA, IUIOLIA/b
cheprl; 00BEM KyOa, NPSIMOYTOJBHOTO TMapajuieNienumea, MUPaMUIbl, TPU3MBI,

HUINHApPA, KOHYCA, IIapa; YMCHUC HAXOAUTh OTHOIICHUC 00BEMOB HO)IO6HBIX (I)I/Il“yp

12

YMeHue ornepupoBaTh NOHATHUSMU: MPAMOYTOJbHAs CHUCTEMa KOOpPAMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BE/ICHUE BEKTOpA

Ha YHUCIO, pa3jioXKEHHe BEKTOpa Mo 0a3ucy, CKaIsipHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEJICHUE, YIOJ MEXJy BEKTOpaMH; YMEHHUE HCIOIb30BaTh BEKTOPHBIA U
KOOPJMHATHBINA METOJI JUTsl pEIIEHUsI TEOMETPUUYECKUX 3a1a4 M 33729 IPYTUX YICOHBIX

npeamMeToOB

13

YMmenue BBI6I/IpaTL HO,[[XO,Z[HH_II/II\/'I MeTod A PpCHICHUSA 3aJdadyd; I[MOHHUMAHUC
SHAYUMOCTH MATCMAaTHUKHW B HU3YUYCHHU IPHUPOAHBIX M O6H1€CTB€HHI)IX IIpoHeCCOB U

HBHCHHﬁ; YMCHHEC pPACIIO3HABATL MPOABJICHUC 3dKOHOB MATEMATUKHU B HCKYCCTBC,




YMEHHUE NPUBOIUTH MPUMEPbl MAaTE€MaTHYECKUX OTKPBITUM POCCUUCKOM M MHUPOBOM

MaTeMaTUYeCKON HAayKU
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MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Hucna v BBIYUCIEHUSA
1.1 Hatypanbssle u nensle uncia. [Ipu3Haky AeIMMOCTH LENBIX YUCET
12 Parmonaneueie yncna. OOBIKHOBEHHBIE M JECATUYHbBIE JPpOOM, MPOIEHTHI, OECKOHEYHBIE
' MEPHOINYECKHE IPOooH
13 Apudmernueckuii KopeHb HaTypalbHOW creneHu. [leiicTBus ¢ apupMeTHYECKMMU KOPHIMH
' HATypaJbHOU CTEIIEHU
1.4 Crenens ¢ nenbiM nokasaresneM. CTeneHs ¢ palMoHaibHbIM NoKka3aTeseM. CBONCTBA CTENEHU
L5 CuHyCc, KOCHMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HaTypalibHbIE JIOTapU(MBI
JlelicTBuTenbHbIE uuchaa. ApudMeTHUEeCKHe omnepaluud ¢ JeHCTBUTENBHBIMH  UYHUCIIAMHU.
1.7 [TpubnnkEHHBIE BBIYUCICHMS, TNpaBWIa OKPYIVIEHUs, NPUKHUIKA M OLEHKa pe3yJbTara
BBIYHCIICHUI
1.8 [IpeoOpazoBanue BeIpaKSHUN
1.9 KomiuiekcHbie uncna
2 VpaBHEHHUS U HEPABCHCTBA
2.1 Llesbie 1 APOOHO-pAMOHATIBHBIC YPABHEHHUS
2.2 WppaumonanbHble ypaBHEHUS
23 TpuronomeTpuyeckre ypaBHEHUs
24 IToka3zarenbHble U TOrapupMUUIecKre ypaBHEHUS
2.5 Lenbie u 1poOHO-pallMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEeHCTBA
2.7 IToka3zarenbHble U TorapudMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 Cucremspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHHUs1, HEPAaBEHCTBA U CHUCTEMBI C ITapAMETPaMHU
2.11 Marpuiia cucTeMbl JTUHEHHBIX ypaBHEHUH. OTNpeieuTeIh MAaTPHIIbI
3 OyHKIMU U TpaduKu
31 OyHkuus, crnocodsl 3ananus ¢yHkuuu. ['paduk ¢yHkuuu. B3aumHo oOpatHbie (yHKIUU.
. Uérnple u Heu€THbIe pyHKIMU. [lepuoanueckue GyHKIUN
32 Ob6nacTh omnpeneneHuss ¥ MHOXeCTBO 3HaueHMM QyHkuuu. Hymu ¢ynkuuun. IlpomexyTtku




3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMHA. MaKCUMyMbl M MHUHUMYMBI

¢bysakiun. Hanbomnbiiee v HanMeHbIee 3HaUeHUE (DYHKITUU Ha IPOMEKYTKE

Crenennast pyHKUUS C HATYPaJbHBIM U IENBIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBolcTBa

> U rpaduK KOpHS n-0i CTENeHn

3.4 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U TpadUKu

3.5 IToka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

16 Touku paspeiBa. AcumMnToTsl rpadukoB Qynkimii. CpoiicTBa (DyHKIHMA, HENPEpHIBHBIX Ha
' OTpe3Ke

3.7 IlocnegoBaTensHOCTH, CIIOCOOKI 3aJaHNs ITOCIEI0BATEILHOCTEH

3.8 Apudmernueckas u reomeTpuueckas nporpeccu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maTemaTnueckoro aHajimsa

4.1 ITpousBonHas GpyHkuuu. [Tpon3BoHbIE 3IEMEHTAPHBIX (PYHKLUI

47 [IpuMeHeHHe NMPOU3BOAHOM K MCCIENIOBAHHUIO (YHKLUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
. Haxoxnenne HanOoIbIIET0 1 HAMMEHBIIETO 3HAYeHUS (PYHKITUHM HA OTPE3Ke

4.3 [lepBooOpaznas. nTerpan
5 MHoOX€eCTBa U JIOTHKA

5.1 MHoxecTBO, onepariuy HajJa MHOXecTBaMu. JluarpamMmmel Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaropuka
7 ['eomerpust

7.1 ®durypsl Ha IIOCKOCTH

7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v TIOBEPXHOCTH BPAICHHUS

7.5 Koopannats! 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Maremaruka: aireOpa M Havajla MaTEMaTHYECKOrO aHajau3a, reoMerpus. Anrebpa u
Hayana matematndeckoro ananu3a. 10-11 knacc. Anumos 1. A., Konarun FO.M., TkaueBa
M.B. u np. AkronepHoe oduiectBo «M3natensctBo «IIpocBemienue»

* Maremaruka: ainreOpa 1 Hadyajia MaTEMaTUYECKOTo aHainu3a, reometrpusd. ['eomerpus. 10-

11 xnacc. Aranacsan JI.C., byry3os B.®., Kagomues C.b. u np. AkmnuoHepHoe 0O0II€CTBO

«3narensctBO «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETH
NHTEPHET

https://myschool.edu.ru/
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