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HHOACHUTEJIbBHASA 3AITMCKA

Y4eOHblil Kypc «Auredpa u Ha4yajla MATEMaTHYeCKOI0 AHAJIM32» SBISETCS OJHUM U3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  A3BIKOM COBPEMEHHOW HayKH, KoTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJaJEHUs 3aKOHaMHU (U3MKM, XUMHHU, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOH >KHM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSAMH aareOpbl 1 MaTeMaTHYECKOro aHaJln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHUI0, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBILLUICHHUE.

B xone m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecsi MOJy4YarOT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeNed peallbHbIX CUTYyalud, WHTEPHIpPETAalud IOJIYy4YE€HHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHBIM Marepuas, crnocoOCTByrOLUN (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajdaM MaTeMaTHYECKOTO aHaiu3a JIEKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIICICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadgukmn», «YpaBHEHUS U HEpaBEHCTBa», «Havama maTtemaTHyeckoro ananusa», «MHoOkecTBa 1
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
Jpyra W TOCTENEHHO HachIaschb HOBBIMU TeMaMH M pas3jaenaMmu. JlaHHbBIM y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TAKMX Kak ajreOpa, TPUTOHOMETpUs, MaTeMaTHYECKUM aHalu3,
TEOpHsl MHOXECTB, MaTemMaThyeckas joruka u npyrue. Ilo Mepe Toro kak oOydaromruecs
OBIIaIeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
(GopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOJENb pealbHON
CUTyalluH, NMPUMEHSATh 3HAHMs, MOJIY4YEHHBbIE NPU HM3YYEHUH Y4eOHOro Kypca, IJIs PELICHMs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CognepxxarenpHO-MeTOIMYECKass  JaUHUSA  «YHYucna W BBIUMCICHUS» — 3aBEpUIACT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTrO 00IIero oopazoBanus. Ha ypoBHe cpeaHero odmiero o0pasoBaHusi 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUs, pab0oTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolUIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO’KECTB pPacCMaTpPUBAIOTCS CBOWCTBEHHBIE €My criellM(pUUecKre 3a1a4u U ONepalluu: JeIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
palMOHATIBHBIX U MPPALMOHAIBHBIX YHCEI, apU(PMETHUECKUE ONEPAINH, a TAKXKE H3BJICUCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. biaronpaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCIHOJIb3YEeMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSl 0000IIeHIEe U KOHKPETU3aIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
NPEIYCMOTPEHO pPEeIIeHHEe COOTBETCTBYIOUIMX 3a1ad. B pesynprare o0ydaromuecs: OBIaIeBAIOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TTPOU3BOIHOM, MPY PEIICHUH MTPUKIIAIHBIX 3a/1a4 U 3a7a4 Ha HaXOXKIECHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHAIBHBIX, UPPAMOHATHHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAKKE€ BBIPAKCHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTHUBHBIX PACCyKICHHH, pabOThl C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGheKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass TUHUS «DyHKIMU U TpadUKH» TECHO MEpeIuieTaeTcs C
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIIUH, UX CBOMCTB U rpaduKOB, UCIIOJIH30BaHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAeseTcs (OPMUPOBAHUIO YMEHHsI BBIpaXath GopMyIaMu
3aBUCHUMOCTH MEXY Pa3IMYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJIYYCHHbIC (YHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJTMTUYECKOM, Trpaduyeckol W CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIHBIX O0YJYarOIIUMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHus mpoueccoB. JlaHHas coaepkaTelbHas JIMHUS OTKPBIBAECT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOrO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHUS MAaTEMATUKU KaK HAyKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKM M HCIOJIb30BAaTh €r0 Il BBIPAXKEHHMsS] CBOMX MbICiei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMI ¥ CJE€IOBaHHE OMNpEeACNEHHBIM TpaBUIaM [OCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MaTEMaTUYeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYAIOIINXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJCIMPOBAHUSA, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXIbIil M3 pa3/IeJOB MPOTrpamMMBlI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenpbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «AnreOpa W Havaga MaTEMaTHYECKOTO aHAIU3a»
orBogutcs: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 ydacoB (4 yaca B
HEJIEIIO).

Yueonblii kypce «I'eomeTpusi» sBISIETCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHms, TaKk Kak 00ECIIeYnBaeT BOZMOKHOCTh M3YYCHHSI TUCIIUTUTHH €CTECTBEHHO-
HAay4YHOM HAIIPaBJICHHOCTH U IIPEAMETOB TI'yMaHUTapHOro mukia. Ilockonbky morumyeckoe
MBILIEHHE, (POpMHUpYEMOe MTPH U3YUYEHUU 00Y4aIOIIUMUCS MOHATHIHBIX OCHOB T€OMETPHH, NTPU
JI0KA3aTeNbCTBE TEOPEM M IOCTPOCHMM UENOYKU JIOTMUECKHUX YTBEPKICHUM MpU pelIeHUH
TCOMCTPHUUYCCKUX 3ala4d4, YMCHHC BbBIABHUIaTb W OMNPOBCPraTb THUIIOTC3bI HCEIMOCPCACTBCHHO



UCTIONB3YIOTCSl NIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOr'O IUKJIA, B YACTHOCTH (PU3NYECKHUX
3aja4.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM ypOBHE —
pa3sBUTHE HHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOy4arolIMXCsl MpPU H3YYEHUM TIE€OMETpUH, Kak
CoCTaBJIAIOLIEH HpeaMmeTHO obOnactu «MaremaTuka W MH(QOpPMATHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCcTBUH, CHeUn(UYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIS YCHEIIHOTO NMpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiayOJIIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAKOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EeOMETPUM KaK 4YacTh MHPOBOM KYJIbTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, II03BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmnapata 1o pasaeny «CrepeoMeTpus» y4eOHOTO
Kypca reoMeTpuH;

(dbopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPALEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB W AJITOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTeIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTHUYECKUM CcojepxkaHueM, (popMHUpOBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPILIEHCTBOBAHME MWHTEUIEKTYAIbHBIX W TBOPYECKMX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallui, MCCIEN0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATENBbHBIMU JIMHUSAMU ydeOHoro kypca «l'eomerpus» B 10-11
Kkjaccax sBisAOTCs: «[IpsMble M TMIIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHIKEHNS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMEThb ONEPUPOBATH IMOHITUIMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAaHUE JIOTMYECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJEpXKATelIbHbIM JIMHUSAM, HO W 1O TrojaM OOy4YeHWUs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®denepanbHON paboueli MporpaMMBbl, pactpeeEHHBIM 0 ToJaM 00y4YeHHUsI, CTPYKTYPHPOBAHO



TakKuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIMIHAAIBHBIM BOMpPOCaM OO0yJarouuecs
oOpamaguch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJCHUE T'€OMETPUYECKUMU
NOHATUSAMHM W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJCHHUEM NPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHU 00yJarouxcs, paciupss u yriayomss e€, oOpasys MpouHble MHOXKECTBEHHbBIE
CBSI3U.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarb ycnoBus s nuddepeHumanuu  0O0ydeHHs, MOCTPOEHUS WHAMBHUIYaTbHBIX
o0pa3oBaTeNbHbIX NporpammMm, O0OeclneyuTh YriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO peMeTa «MaremaTukay;

HOJATOTOBUTH OOYUYAIOMIMXCSI K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodeccrOHAIbHBIM
o0pazoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).

Pabouas nporpamma y4eOHOTO Kypca «BeposiTHOCTH M CTATHCTHKA» 0a30BOr0 YpPOBHS
it ooygarormxcst 10 —11 xmaccoB pa3paborana Ha ocHOBe DeiepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa CpeAHero ooOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHUH, MPEIBIBIAEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAJAMIUN
poccuiickoro obOpaszoBanus. Peanm3aiius mporpaMMbl 00ecleYHBAaeT OBIAJCHHE KIIOYEBBIMU
KOMIICTCHIUAMUA, COCTABIAIOIIUMU OCHOBY IJId CaMOpPAa3BUTHA W HCIIPCPLIBHOI'O 06pa3OBaHI/I$I,
[IEJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTHUS JIMYHOCTHU
oOyJaromuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil kypc «BeposiITHOCTh U CTaTUCTUKa» 0a30BOTO YPOBHSI SABISETCS MPOIOJIKEHUEM
U pa3BUTHUEM OJHOMMEHHOrO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM Imkousbl. Kypc
npenHa3HayeH g GOPMHUPOBAHUS Y OOYHAIOIMIUXCS CTATUCTHUUECKON KyIbTYphl U MOHUMaHUS
pOJIN TEOPHM BEPOATHOCTEN KAaK MATEMaTHYECKOTO WMHCTPYMEHTA JUIS M3Y4YEHHS CIy4dailHbIX
coOBbITHI, BETMYMH U mnpoueccoB. [Ipu wu3yyeHHMM Kypca oOoramarTcs MpeAcTaBIeHus
YYaIIUXCs O METOAAX MCCIIEIOBAaHUs U3MEHYMBOIO MHUPA, Pa3BUBACTCS TIOHUMAHUE 3HAYUMOCTHU
U OOLTHOCTH MaTeMaTHYECKUX METO/IOB IO3HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAy4YHOI'O MUPOBO33PEHHUSL.

CopnepxaHne Kypca HampaBiI€HO Ha 3aKPEIUICHWE 3HAHWW, MOJYYEHHBIX IPH U3Y4CHUH
Kypca OCHOBHOM IIKOJbl M Ha pa3BUTHE TMPEIACTABICHUN O CIyYallHbIX BEJIWYMHAX U
B3aMMOCBS35X MEXKIY HUMHU Ha BaXHBIX NIPUMEpaAxX, CHOKETBI KOTOPBIX IOYEPIHYTHI W3
OKPY’KaIoILEero MUpa.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIEJISIMH B CTPYKType y4ueOHOro Kypca «BeposTHOCTh U
CTaTHCTHUKa» CpeAHeW mIKoJbl Ha 0a30BOM YpOBHE BBIJEIEHBI CIEAYIOUIME OCHOBHBIE
conepkarenbable TUHUM: «CrydaiiHbie COOBITHS M BEpOSTHOCTUY», «CiydailHble BETUYHHBI U
3aKOH OOJIBIITNX YHCEI.

Baxnyio uacTh Kypca 3aHHMaeT H3y4ye€HHE TEeOMETPUYECKOro W OMHOMHAIBHOIO
pacupeneneHnid M 3HAaKOMCTBO C HMX HENPEPhIBHBIMU AHAJIOrAMM — I[IOKA3aTEIbHBIM U
HOPMAaJIbHBIM PaCIpeICICHUSIMU.



Conepxkannie nuHUM «CioydailHble COOBITHS W BEPOSITHOCTH» CIY)KUT OCHOBOM JIIst
dopMHpOBaHUS TPEACTABICHUNH O paclpeleieHud BEPOSTHOCTEH MEXIy 3HAYCHUSMHU
CIIydaiiHBIX BEJIMYMH, a TAK)KE 3Ta JIMHUS HEoO0XoauMa Kak 0a3a JJis M3ydeHUs 3aKoHa OOJIBIINX
yucenl — (pyHAaMEHTaJbHOTO 3aKOHA, ACMCTBYIOLIETO B MPUPOJE M OOIIECTBE M HMMEIOIIEro
MaTemaruueckyro  ¢dopmanuzanuio. Cam  3akoH  OOJBIIMX  YHCEN Ipeiaraercss B
03HAKOMUTENFHON (hOpMe C MUHUMAJIbHBIM UCIIOIb30BAHUEM MAaTEMAaTHIECKOTO (opMaIn3Ma.

TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEJIUYMHAMU, aKIICHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB Ha OMNHMCAHUM W W3YYEHHUU CIy4YailHbIX SBJICHHUH C IOMOIIBIO HEMPEepPhIBHBIX
¢byskuii. OCHOBHOE BHUMaHHE yIESETCs M0Ka3aTeIbHOMY U HOPMAJIBHOMY paclpeaeeHUsIM,
Opd OSTOM MpPEIIoJaraeTcs O3HAKOMHUTEIbHOE H3y4YeHHE MaTephaia 0e3 JI0Ka3aTesIbCTB
IpUMEHSEMBIX (aKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha m3ydenue xypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM ypoOBHE OTBOAWUTCSA | 4ac B
HEJIENIO B TEYEHUE KAKAOr0 rojia 00y4eHus1, Bcero 68 ydeOHBIX YacoB.

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
AJITEBPA U HAYAJIA AHAJIN3A

Yuciia 1 BLIYUCIECHUSA
Panmonaneubie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIE

nepuojuyeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ul pelleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIICl 3HAHUHI U PEaJIbHOMN KU3HU.

JleiicTBuTenpHble yncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApumeTnueckue
ornepanuuu ¢ JEHCTBUTEIBHBIMU 4YUCIaMH. MoOAyib AEMCTBUTEIBHOTO YHCIA U €0 CBOWCTBA.
[TpuOnmkE€HHbIE BBIYUCICHUS, TMpaBUIA OKPYIJICHHs, TNPUKHUIKA U OIEHKa pe3ylbTara
BBIYMCIICHHIA.

Crenensb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3alMCH JEHCTBUTENBHBIX YACEN ISl PEIICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHABHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MTOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCUHYC, TAHIT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YypaBHEHUS U YpaBHEHHUS-CIEACTBUs. HepaBeHCTBO, pellieHre HEpaBEeHCTBa.

OCHOBHBIE METOJIbI PELICHHUS LETBIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN M HEPaBEHCTB.
MHorowieHsl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodhdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUHN, COACPIKAIIMX CTEIICHH U KOPHHU.

WppanmonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PEUIEHMS]  UPPALMOHAIBHBIX
YpaBHEHUU.



IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEILIEHUS [TOKA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PELICHHUS JIOTapH(PMUUECKHX
YpaBHEHUU.

OcHoBHble TpuroHoMmerpuueckue (opmynsl. I[Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKECHUI. PellleHre TpUroHOMeTpU4EeCKUX YPaBHEHHM.

Pemienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICII U CBOWCTBA, BBIYMCIEHUE €r0
3HAYEHMUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHNs CUCTEMbI JIMHEHHBIX YpaBHeHHN. Pemenue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JUHEWHBIX yYpaBHEHUU. VccienoBanue nmoCTpOEHHOU
MOJIEJIN C TIOMOIIBIO MATPHI] U OIIPEACIIUTEIICH.

[locTpoeHrne MareMaTHuyeCKUX MOJENE peajbHON CUTyallud C MOMOIIbI) YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUH U IpadUKH

OyHknus, crnocoObl 3anaHus (yHKuMd. B3aunmuHo oOpatnbie ¢yHknuu. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINH.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynakuuu. [IpomexyTku
3HaKonocTossHcTBa. YErHbie m HeuéTHhie QyHKUUU. [lepuogmueckue ¢yHkumu. [IpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jluneitnast, kBaapaTU4Has U IPOOHO-TMHENHAS PYHKIMU. DIIEMEHTapHOE UCCIIEI0BAHNE U
MOCTPOEHUE UX TPadUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M IIeJbIM Moka3aTeneMm. EE cpoiicTBa u rpadux.
CpoiicTBa u rpaduk KOpHA N-Of cTeneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
ITOKa3aTEJIEM.

[ToxazarenbHas u jorapupmuyeckas pyHKINU, UX CBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLIUH
YHUCIIOBOT'O apryMeHTa.

@OyHKIMOHATIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIeccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCISA0BATEIbHOCTEH. MeTon MaTeMaTHYeCKOM
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIeA0BaTeNbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHUYeCcKOM MpPOTPECCHH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pealIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM M HUX cBoWcTBa. Touku paspbiBa. ACHMOTOTHI TI'paduKOB
¢byakumii. CBolicTBa (YHKIMA HENMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUH JJIs1 PEIICHUS 3a/1a4.

[TepBast u BTOpas npousBoAHbIe PyHKIUHU. OnpeneseHne, reOMeTpUIecKuil U PU3NIECKUit
CMBICT POU3BOAHON. Y paBHEHUE KacaTelbHOM K rpaduKy QpyHKIIHH.



[TpousBoaHbie aneMeHTapHbIX QyHKUMN. [Ipon3BogHas cyMMbl, MPOU3BEACHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIUH.

MHoxkecTBa M JIOTHKA

MHoOeCcTBO, onepani HaJl MHOKECTBAMHM U UX cBoicTBa. Jnarpammel Diinepa—Benna.
[IpuMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Juis ONMUCaHHUs peajbHBIX MPOIECCOB U
SIBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KAa3aTeNNbCTBO, PABHOCHIIBHBIC YPABHEHHUS.

I'EOMETPUA

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX.

B3anMHOe pacnosnokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapaJUICIbHbIE U
cKpemuBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApaLICIbHbIE NPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
NpsIMBIX, MapalIeJIbHOCTh HOpsAMOA U IIockocTH. [lapamiensHoe U IEHTpaJibHOE
MpOEKTUpOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajlICIbHOTO MPOSKTUPOBAHUS.
N300paxkenue ¢puryp B mapawieIbHOW MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NpSIMbIMU B MpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEH: NapajljieibHble IIOCKOCTH,
CBOMCTBA MapajienbHbIX ockocTel. [IpocTeiiine npocTpanCcTBEHHbIE GUTYPBI HA MIIOCKOCTH:
TETpa’aAp, NapaJlIeJIeNUIe], TOCTPOCHUE CEYEHU M.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE MpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHNEHAUKYJIAPHOCTH IIPSAMOM M IIOCKOCTH, TEOpeMa O MPAMOU IEpHEHIUKYISAPHOU
I0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIHs (UTyphl Ha MIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISPHOCTH ABYX IUIOCKOCTeH. Teopema
0 TPEX MEPIECHAUKYIIApax.

YTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, TUHEHHBIN
Yroa JBYIPaHHOIrO yria. TpéXrpaHHbelii W MHOrorpasHeie yriabel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi 1 HakJIOHHAs MPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. Ilapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
IpaBWIbHON nupaMupl. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWJIbHAs NpPU3Ma M MpPaBUIIbHAs
nupamMu/a, MpaBUiIbHAas TPEyrojbHas NUpaMHUIa U IpaBWIbHBIA TeTpadp, kyo0. [IpencraBnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCAIP.

Brrumncienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBOM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIIbHON MUPAMUJIBI, TEOPEMA O IIOIIAIN YCEUEHHOW MUPAMUIBI.



CumMeTpusi B MPOCTPAHCTBE. DIEMEHTHl CUMMETPUU MPaBUWIBHBIX MHOTOIPAaHHUKOB.
CI/IMMeTpI/ISI B IpPaBUJIBHOM MHOTOI'paHHHUKE: CHUMMCTpHUA IapaJUICIICIIUIICd, CUMMCTPHA
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IIPABUIIBHON ITUPAMUBI.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOUM BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJIICHHBLIC W IIPOTHBOIIOJIOXXHO HAITPABJICHHLIC BCKTOPHI. PasenctBo
BEKTOpPOB. [leHCTBUS C BEKTOpaMHU: CIIOKEHUE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uucio. CBoiicTBa ciokeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTue koMmruianapHble BeKTOpbl. [Ipu3HaKk KoMIIaHApHOCTH
Tpéx BekTopoB. [IpaBuio mnapauenenunena. Teopema 0O pa3aoKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyronpHas cuctemMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopnunarsl Bektopa. CBsizb MeXAy KOOpAMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOII
Mexay BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIIACC
AJITEBPA U HAYAJIA AHAJIN3A

Yuciia ¥ BbIYMCICHHSA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IIEJIBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (manmee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pelmeHus 3aaad B LENIbIX Yhciax.

KommekcHele uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO uucia. ApupMeTHUecKe orepanuy ¢ KOMIUIEKCHBIMU 4nciaamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOM Iiockoctu. Popmyna Myaspa. Kopau N-oit crenenu us
KOMILUIEKCHOTO uucna. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed Ui peleHus (U3NYeCKUX |
FeOMETPUUYECKUX 3aj1au.

YpaBHeHusI U HepaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIeCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUN C TOMOIINBID TPUTOHOMETPUUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHBIE METO/IbI pEeIIEHUs TOKA3aTENbHBIX U JIOTapu(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOIBl  pEIIEHUSI CHUCTEM U  COBOKYIIHOCTEH  pallMOHaIbHbIX,
UPPaLMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTAapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHM, HEpAaBEHCTBA U CUCTEMBI C ITApaMETPAMH.

IIpuMeHeHrnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3aJa4 M3 pa3IUYHbIX oOOJlacTell HayKH W peaJbHOM »KU3HU, WHTEPIpEeTalusl NOTy4EeHHBIX
pe3yJIbTaTOB.

DOyHKUUH U rPpaduKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUII U HEpaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH.

['padguueckue MeToAbl pEILICHHS YpaBHEHHMM M HepaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4d ¢ napaMeTpamH.



Hcnonp3oBanne rpadukoB (GyHKIUN JI1 MCCIECIOBAHUS IPOILIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Havyana maTeMaTH4eCcKOro aHajaimu3a

[TprMeHeHHe MPOM3BOAHON K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HENPEepbIBHOM (DYHKIIMM Ha OTPE3KeE.

[IpuMeHeHrEe NPOU3BOAHOM A HAXOXKACHMS HAWIY4IIEro PEUIeHHs B IPHUKIaJHBIX
3amadax, Ui OIpENENIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaod WiIn
rpaguKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOoOOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKAEHUS TTIEPBOOOPA3HBIX.

Wurerpan. 'eomeTpuyecknii CMbICI MHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IMIIOoCKUX ¢Uryp u 0o0bEMOB
r€OMETPUYECKUX TEJI.

[Tpumeps! pemenuii auddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHUeCKoe MOJICITHPOBAHUE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHINaNbHBIX YPABHEHUH.

IF'EOMETPUS

Tena Bpamenus

ITousTHs: OUIMHAPHUYCCKAasd IOBEPXHOCTb, KOHHYECKAsd IOBCPXHOCTD, C(l)epI/ILIeCKaﬂ
MOBEPXHOCTh, OOpa3yrolue noBepxHocTed. Tena BpalleHMs: WIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mumuHapa u konyca. CummeTpust
ctheps! 1 mapa.

O6béM. OcHoBHblE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omnucaHHas okosio IuMHApa. [lepeceuenne cdepsl U mapa c¢ miockocteio. Kacanue mapa u
cdepsl II0cKOCThI0. [IoHsATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Inomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iutomans chepsl u e€ yacteil. [logobue B
npoctpanctBe. OTHomieHne 0O0BEMOB, IUIOIMIANEH TOBEpXHOCTEH MOMOOHBIX  QUIYp.
[IpeoOpa3oBanue momodusi, romoTeTus. PemieHune 3aaad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHn MHOTI'OIrpaHHUKOB HW TE€JI BpallCHUA: CCUYCHHA MUIMHApPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (mapayiiebHble OCHOBAaHUIO U
IIPOXOJAIINE YEpPEe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMI: METOJ] CIENOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtops! B npoctpancTBe. Onepauuu HaJ BEKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsiMoyrosibHasi cucTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
pEIIEHNN T€OMETPUYECKUX 3a/1ay.



J{BMKeHHUS B IPOCTPAHCTBE
JBuxkenust npoctpanctBa. OtoOpakeHus. JIBwkeHuss M paBeHCTBO (uryp. OOmume
CBOMCTBA JBW)KCHUH. Buabl IBWKEHMI: NapajuIeIbHBIA IIEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Oitnepa.
COJAEP)KAHUE YYEBHOI'O KYPCA TB uC

10 KUIACC

[IpencraBieHne AaHHBIX C MoMoulbio Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee M HaMMEHbIIee 3HAYeHMs, pa3Max, JUCIEepPCHs M CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB.

CrnydvaiiHple SKCIIEPUMEHTHI (OIBITBI) M CIy4ailHbIE COOBITHS. DJIEMEHTApPHBIE COOBITHS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIM30CTh Y4acTOTBI M BEPOSITHOCTH COOBITHH.
CrnyvaiiHbIe OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanyu Haj COOBITHSMHU: INEepecedeHue, 0ObeAUHEHUE, POTUBOINOJIOKHBIE COOBITHS.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE BEPOSTHOCTEN. [IepeBO CllydaliHOrO 3KCIIEpUMEHTA.
®dopmyna moaHOM BeposTHOCTU. He3aBucruMbie COOBITHSI.

Komb6unaropaoe npasmio ymHoxeHus. [lepectaHoBku u Qaxtopuan. Yucno codeTaHui.
Tpeyronbauk Ilackans. @opmyna bunoma HeroToHa.

bunapHbIii ciydaliHbIM ONBIT (MCTIBITaHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUM A0 nepBoro ycmexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenune BeposiTHOcTed. JlMarpaMma pacnpeznesieHusl.
[Tpumeps! pactipesieneHuii, B TOM 4Hcie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KJIIACC

YucnoBble XapaKTEPUCTHKU  CIy4allHbIX BEJIMYMH: MAaT€MaTH4YeCKOe O0XKHJIaHUeE,
JUCIIEPCUs U CTaHJAPTHOE OTKJIOHEHHE. [IpuMephl NpUMeHEeHNsT MaTeEMaTUYECKOTIO 0)KUIaHus, B
TOM YHCJIE B 3aJadyaXx M3 IIOBCEJHEBHOM >KM3HU. Maremaruyeckoe OXHJIaHHE OWHaApHOU
CIy4alHOM  BeNMUYMHBL. MaTemMaTuueckoe OXHUAAHUE CYMMbBl  CIIyYallHbIX  BEJIMYHH.
MareMaTHuecKoe 0’KUAAHNE U JUCTIEPCUS TEOMETPHUUECKOr0 U OMHOMUAIBHOTO paclpe/ieeHu .

3akoH OOJIBIIUX YHCEN U €ro poJib B Hayke, MpUpojae U obmiectBe. BeiOOpouHBIN MeTON
HUCCIIENOBAHUN.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IIOTHOCTH paclperiesIeHHUs.
3amayM, MNpUBOMAINME K HOPMaJbHOMY pacnpeneneHuto. [loHsatne o0 HOpManbHOM
pacIpeieIeHuH.



IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA YYEBHOTI'O KYPCOB «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A», ('EOMETPUS» U «TEOPUSA
BEPOSITHOCTH Y CTATUCTHUKA» (YTJYBJIEHHBIA YPOBEHDL) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MAaTeMaTHUKH, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JIYXOBHBIX  IIEHHOCTEH  pOCCHUHCKOro Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3UnYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MATEMAaTHUECKUE 3HAHUSL B MHTEPECAX 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENBHOMN AESITETbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYNly, OCO3HAHHE IIEHHOCTH TPYA0JI00Us, UHTEpEC K pa3iuuHbIM cepam
npo(hecCHOHANBLHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu3oBBIBAaTH COOCTBEHHBIC
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOM Cpelbl, OCO3HAHUE
MI00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JjeM, OpHEeHTAalus Ha  [PUMCHEHHE
MaTeMaTHUYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JaCTH OKpY’Karollled cpenbl, TIaHWPOBaHUE
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MATEMaTHYECKOW HAyKH KaK Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (QOPMYIUPOBATH OMpEICNICHUs MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATeNIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

MCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAaHUA, POPMyIHUpOBaTh
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIICHHUS, MPOIIECCA, BBIIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABHUIaTh MPCAIIOIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HMCTOYHHMKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENbHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb MOACHCHUA II0 XOA4Y pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH JPYIruxX Yy4YaCTHHUKOB AWajora, O6Hap}I)KI/IBaTI) pasiinuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~ BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U pe3yabTaTa PEHICHNsT MaTeMaTHUECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TMpPH PEIICHUH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE peE3yJIbTaTa MMM M YCJIOBHSM, OOBICHATH TPHIUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MMOHMMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W WHIUBUAYATBHOW paObOTHI MpH
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmlpeenaTh BUABI padoT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (popmax paboThl (0OCYkaeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMH KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

IO AJITEBPE U HAYAJIAM AHAJIU3A
K xonny o6y4yenus B 10 kiacce o0yyarouiuiicsi moJyduT CAEAYIOUINE MPEIMETHBIE Pe3yIbTaThl
0 OTAETbHBIM TeMaM paboyeil mnporpaMmbl y4yeOHOro Kypca «AnreOpa M Hayana
MaTEMaTUYECKOI0 aHaJIn3a:

Yuciia M BLIYMCIICHUS:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUOANYecKas
Ipo0b, MPOLEHTHI, UPPAIMOHATIBLHOE YHCIIO, MHOXKECTBA pPAIlMOHAJBHBIX U JIEHCTBUTEILHBIX
qKCcesl, MOAYJb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIICHUs IPUKIIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciiel
3HaHWH U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYHCICHUS, MPaBWIa OKPYIJICHHS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO ONEpPUPOBATH IOHATHUEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCET ISl PEIIeHHs MPaKTHYeCKUX 3a7ad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeIIEM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM Yucia, NECATHYHbIE M HATypajbHbIC
J0rapuQMmsl;

CBOOOZHO ONEpPUPOBATH MOHATHSAMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YUCIOBOI'O apryMeEHTA.

YpaBHeHUS H HEPABEHCTBA:

CBOOOZAHO  ONEpPUpPOBaTH  MOHATHSAMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3lM4YHbIe METOJbl PELICHHUS pPAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ, UHTEPBAJIOB JUIs PEIICHUs] HEPAaBEHCTB;

CBOOOJHO ONEpPUPOBAaTh MOHATHUAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 GUIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 pemenus 3anay;

CBOOOJTHO ~ONEpUPOBaTh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHlIa,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPENeIUTENN A peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHUH, MOJEIUPOBATH PEANBHBIE CUTYallMH C IIOMOIIBIO CHUCTEMBI
JUHEMHBIX YPAaBHEHMM, HCCIEI0BaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ylbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMOJIHATh ~ MIPEOOpa30BaHUsI  YHUCIOBBIX  BBIDOKEHHM, COAEP)KAIIMX CTENEHH C
paloHaIbHBIM IIOKA3aTENEM;

WCIIONIh30BaTh  CBOMCTBAa JjiorapuMoOB i NpeoOpa3oBaHHs  JIOTapUPMUIECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  TMOHATUAMHU:  HPpPAlUOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh UX PEIICHHs C MOMOUIbI0 PAaBHOCHUIIBHBIX MEPEXO0JI0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUIOHOMETpHUYECKHE  (GopMyasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl pELLICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pEeaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKkuuM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs M MHOYKECTBO 3HAYEHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUAMHU: YETHBIE M HEUYETHbIE (PYHKLIMM, NEPUOAUYECKUE
(GyHKINU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbIlIee M HaUMEHblIIee 3HaueHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIWU C HATYpaJbHBIM U IENbIM TOKa3areneM, rpadux
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpaTHOM CTENICHH C HaTypallbHBIM IIOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBajJpaTWyHas W ApoOHO-IMHEHHass (QYyHKIUH,
BBITOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: MOKa3aTelbHas U jorapupmuyeckas QyHKIUU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEIICHUs YpaBHEHUH;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUUECKAsi OKPYKHOCTh, OIpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMN A7 HUCCIEIOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN MpuU
pelIeHNnH 3a/1ad U3 JAPYTUX y4eOHBIX NMPEAMETOB M PeallbHOM KHU3HM, BBIpaXarhb (popmynamu
3aBUCHUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: apudmeTrnyeckas U reoMeTpHuecKas Iporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMABHBIN POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh MIPEJCTaBICHUE O KOHCTAHTE,

MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 33/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh MOHATHSAMHU:  IIOCJIENOBATEIbHOCTh, CIIOCOOBI  3a/laHus
MOCJIe0BATEIbHOCTEN, MOHOTOHHBIE I OTPaHUYEHHbIE MTOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKLIMS, HEMpepbhlBHAasT HAa OTpe3Ke, MPUMEHSTb
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH 7151 peIICHHs 3a/1a4;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMHU: TIepBas W BTOpas TNPOM3BOJAHBIE (YHKIIHH,
KacaresbHas K TpaduKy QyHKIUH;

BBIUNCIIATh MPOU3BOIHBIE CYMMBI, INPOM3BEICHMS, YaCTHOTO M KOMIIO3HLUU IBYX
(byHKUMH, 3HATHh TPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKINH;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:



CBOOOJIHO ONEPUPOBATH NOHATUSAMH: MHOKECTBO, OIIEPALIMH HaJ MHOKECTBAMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapar Ui ONUCAHHs PeabHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh IOHATHSAMM: OIpPEIENICHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yiabTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa ¥ Haudana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJTHO OIEPUPOBATH MOHATUSMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXKECTBA
HaTypaJbHbIX U LEJbIX YHUCEJI, UCIOIb30BaTh MpU3HAKU JAenumocTH 1ensix yucen, HOA u HOK
HaTypaJbHbIX YHCEI JJIs PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJTHO OTNIEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3aIUCHIBATh HATYpaJIbHBIC YHCIIA
B Pa3JIUYHBIX MO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPEICTaBIATh KOMIIJIEKCHBIE YHCIIA B aNreOpandeckoil 1 TpPUroHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TUIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IIOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOILBIO PABHOCUIILHBIX MEPEXO0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HEo0X01uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUIl U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-CIICICTBHUS, HAXOJIUTh PEUICHUsI CUCTEMBI i COBOKYITHOCTEH
palMOHANBHBIX, HMPPAMOHANBHBIX, TIOKA3aTeNbHBIX W JIOTapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, IOKa3aTeJabHblE, JorapuMUUEecKue |
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYJIH U TTapaMeTPHI;

IPUMEHSATH TpaQuUeCcKue METOIBI TSl PEIICHNsT YpaBHEHUH 1 HEPABEHCTB, a TaKXKe 3a/1a4
C MmapaMeTpamu;

MOJIEIMPOBATh peaJbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4yd, HCCIEIOBATh TOCTPOCHHBIC
MOJIENTN C MCTIOJIB30BAHKEM allliapara ajareOpbl, HHTEPIPETHPOBATh TOJTYICHHBIA PE3yIIbTaT.

DyHKIUH U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOLIbIO 3J€MEHTApHOTO HCCIEeIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOHWTh TeOMETpUYEeCKHe o00pa3bl YpaBHEHHWH W HEPAaBEHCTB HA KOOPJAWHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATh QYHKIMU U1 MOAEITUPOBAHUS U UCCIEJOBAHUS PEAJIbHBIX POLIECCOB.

Hayana maTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOM3BOJIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAUMEHbIIIEE 3HaUeHHs (PYHKIMY HEIPEPHIBHON HAa OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOTO aHAIIK3a.

INPEAMETHBIE PE3YJIBTATHI 11O TEOMETPUH

K konmy 10 kinacca o0yyaronuiicss Hay4uTCs:

© cBOOOJIHO ONEPUPOBATH OCHOBHBIMU IMOHATHUAMU CTEPEOMETPUU NPHU PELICHUH 33134 U
IPOBE/ICHUN MaTEMATUYECKUX PACCYKICHU;

® [I[PUMEHATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPH PEIIEHUN TeOMETPUYECKUX
3ajay;

e KjlacCU(hULMPOBaTh B3aMMHOE PACIIONIOKEHHUE IMPSIMBIX B MPOCTPAHCTBE, INIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

¢ CBOOO/IHO ONEPHPOBATH MOHATHSMHU, CBS3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

© cBOOO/IHO OMEPUPOBATh MOHATUSMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CcBOOO/IHO PACHO3HABATH OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (IIpHU3Ma, MUPaMUAA,
NPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

e KJ1acCU(hULIMPOBAaTh MHOTOIPAaHHUKH, BEIOUPAst OCHOBaHMS ISl KIacCUPUKALIH;

¢ CBOOO/IHO ONEpPUPOBATh IOHATHAMM, CBSI3aHHBIMH C CEUEHHEM MHOI'OIPAaHHHKOB
IJIOCKOCTBIO;

® BHIMOJIHATH MapajuleibHOE, LIEHTPAJbHOE U OPTOTOHAJIBHOE NMPOEKTUPOBAaHHE (GHUTyp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha MmiIocKOCTH;

® CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB DPA3MUYHBIMH METOAAMH, BBIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

®BLIYKCIATh  IUIOMIAAM  TOBEPXHOCTEM  MHOTOTPaHHMKOB  (mpu3Ma, MNUpaMHJa),
F€OMETPUUECKUX TeJl C MpUMEHEHHEM QopMyIT;

© CBOOOJHO OINEpUPOBATh TMOHATUSAMU: CHUMMETPUS B IMPOCTPAHCTBE, IEHTP, OCh H
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYDBI;

© CBOOOJTHO ONEpUPOBATh MOHATUSMHU, COOTBETCTBYIOLUIUMH BEKTOpaM M KOOpJMHATaM B
IIPOCTPAHCTBE;

® BHITNOJIHATH ACHCTBUS Hajl BEKTOPaMU;

epemaTh 33Jayd Ha J0KA3aTeIbCTBO MATEMAaTUYECKMX OTHOIIEHUMM M HaXoXKICHUE
F€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;



® I[PUMEHATh NPOCTEHUIINE MPOTrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IPU PELICHUHU CTEPEOMETPUUECKUX 3a/1aY;

® 13BJIEKaTh, IPEOOPA30BHIBATh M MHTEPIPETUPOBATH HH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;

® IPUMEHATh NOJIyYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh M aHAIM3UPOBATh PEAIbHbBIC
CUTyallud, TNPHUMEHSATh U3Y4YEHHbIE IIOHATUS B NPOLECCE [OUCKA PpEelICHUs
MaTeMaTH4eCKu cHOpMyTUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEATbHBIE CUTYalluu
Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara ainreOpbl, pemiarh NpaKTHYeCKue
3a/1auy, CBSA3aHHBIE C HAXO0XKJIEHUEM F€OMETPUUECKUX BEJINYUH;

® IMETh IPEJCTaBICHUS 00 OCHOBHBIX ATAlax Pa3BUTHs FEOMETPHH KaK COCTABHOM 4acTh
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

© CBOOOJJHO OINEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHIPUYECKOH, KOHUYECKOU U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHUS;

® OIIEpUPOBATh TOHATUSMH, CBA3AHHBIMU C TEJIaMH BpAlLlEHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

® pacro3HaBarh Teja BpamleHus (LWIMHAP, KOHYC, cepa U map) U OOBSICHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaLLCHU;

e Ki1accu(UIMPOBATh B3aUMHOE PaCIoyIoKeHHE c(ephl U TNIOCKOCTH;

® BLIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeN BpalleHus, OoOBEMBI U
IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHMs, TEOMETPUUECKHUX TEI C
npUMeHeHHeM (opMyIT;

© CBOOOJIHO OINEPUPOBaTh MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSMHU TeNl BpAIlEHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAaHHBIA OKOJO chepsl,
cdepa, BlIMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

® BEIUMCIIATH COOTHOLICHUS MEX]Yy IUIOLAJIMU MOBEpXHOCTEH U 0O0BEMaMM MOAOOHBIX
TeJI;

e 300pakaTh M3y4yaeMble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpAIllCHHUS;

® 13BJIEKaTh, HHTEPIPETUPOBATh U MPEoOPa30BbIBATh HH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® CBOOOJTHO ONIEpHPOBAThH MTOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OTEpaIiK HaJl BEKTOPaMU;

©33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpMHAT;

epelaTh TEOMETPUYECKME 33Jaud  HAa BBIUUCICHHE YIJIOB MEXAY NpPSAMBIMH H
IUIOCKOCTSIMH, BBIYHCICHUE DPACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;

© CBOOOJIHO OMEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

® BHINOJIHATE M300pa)KEHUS MHOTOIPDAaHHMKOB M Tel BpALIEHHUS MpH MapajleIbHOM
IIEPEHOCE, LIEHTPAILHON CUMMETPUH, 36pKAJIbHOW CUMMETPHHM, NP NOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;



® CTPOHTDH CEUYEHUSI MHOTOTPAHHUKOB M TE€J BPAILlEHHs: CEUCHUs [IMIUHIpa (apayiebHO U
HEPIEHINKYJIIPHO OCH), CEUEHUs] KOHYyca (MapajuiebHble OCHOBAHUIO U MPOXOIUe
yepes3 BEPILUNHY), CEUEHHUs 11apa;

® [ICIIOJIb30BAaTh METOJbl TOCTPOCHUS CEUEHHM: MEeTOJ CIIeIoB, METOJ BHYTPEHHEIro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;

® JOKa3bIBaTh FT€OMETPUUECKUE YTBEPHKACHUS;

®[IPUMEHATh TIE€OMETpUUYECKHE (aKThl JJIi pPELICHUs CTEPEeOMETPUUYECKUX 3ajad,
IIPEII0JIaratoIuX HECKOJIBKO 1IAroB PELEHUs], €CIIM YCIOBUS IPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

epemarh 3a7auyd Ha J0Ka3aTeJbCTBO MAaTEMaTHMUYECKUX OTHOLIEHUM U HaxOKICHHE
TeOMETPUYECKUX BEIMYNH;

® [I[PUMEHSTH MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
PELIEHUH CTEPEOMETPUUECKHUX 3a/1aY;

® [IPUMEHSTH TOJTYYCHHBIC 3HAHUS HA MPAKTHKE: CPAaBHUBATH, aHATM3UPOBATh M OI[CHUBATH
peabHble CUTYalluH, IPUMEHATh U3yYCHHbIEC IOHATHS, TEOPEMBI, CBOMCTBA B Ipoliecce
IIOUCKA pelIeHUs] MaTeMaTHYeCKH COHOPMYIMPOBAHHOW MNpPOOJIEMBl, MOJEIUPOBAThH
peabHbIE CUTYallUM Ha SI3bIKE I'€OMETPHUM, HCCIIEJOBATh IOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATUH M TEOpeM, almapara anreOpbl, peuaTh
IPaKTUYECKHE 3a7]auil, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX BEIUYMH;

e IMETh MIPEJCTABICHU 00 OCHOBHBIX 3Talax pa3BUTHUS I€OMETPUU KaK COCTaBHOM yacTu

byHaaMeHTa pa3BUTHSI TEXHOJIOTH.

IMPEJAMETHBIE PE3YJIBTATDBI I1IO TBuC
10 KJIACC

Uurarh U CTPOUTH TAOJIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMH:  cpelHee apudmMeTHdeckoe, MenuaHa, HauOoOJIbIIEE,
HauMEHbIIIEE 3HAUEHHE, Pa3MaxX MacCUBa YUCIIOBBIX IaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIYYalHBIA 3KCHEPUMEHT (OMBIT) U CiydailHOe coObITHE,
AJIEeMEHTapHOE COOBITHE (AJIEMEHTApHBIN MCXOJ]) CIy4ailHOTO OIBITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOATHOCTHU
COOBITHI B M3YUYEHHBIX CIYYalHBIX KCIIEPUMEHTAX.

Haxonute u hopmynupoBaTh COOBITHSA: TIEpeceueHne U 00bEeTUHEHNE TAaHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; IOJIb30BAThCS AHarpaMmamu Oinepa u
bopMyIoii crokeHusl BEpOATHOCTEH MPH PEIICHUH 3a/1au.

OnepupoBaTh MOHSATHSIMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C TIOMOILBIO IEPEBA CIIYyYailHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HUCIBITAHUE, HE3aBHCHMBbIE HCIBITAHUS, CEPHUS HCIIBITAaHUM,
ycrex W HeyAaya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCHUMBIX HCIBITAaHHHA 0
NIEPBOTO yCIIeXa; HaXOAUTh BEPOSTHOCTH COOBITHI B cepuu HCTIbITaHui bepHymu.

OnepupoBaTh TMOHATHSIMU: CiIydyallHas BEJIMYMHA, PACHPENCIICHUE BEpPOATHOCTEM,
Jyarpamma pacipeeIeHHus.

11 KUIIACC



CpaBHUBaATh BEPOATHOCTH 3HAUYECHWHN CIIYYaWHOW BEJIIMYMHBI MO PACHPEACICHUIO WU C
MMOMOIIBIO JHUATr'PAMM.

OHGpI/IpOBaTb INOHATHEM MATCMATUYCCKOTO OXWIAAHUA; IMIPUBOAUTL MPUMCPBI, KakK
MPUMEHSIETCd MaTEeMaTHYeCKOe OXHAaHWE CIIy4alHON BEJIMYMHBI HaXOAUTh MaTeMaTHYeCKOe
O’KHJIaHUE 10 JAHHOMY paclpeieNICHUIO.

HmeTs mpecTaBlieHre O 3aKOHE OOJBIIINX YHCE.

Nmeth npeacTaBieHue 0 HOPMAJIbHOM pacpeiesICHUH.



TEMATHYECKOE INTAHUPOBAHME 110 AJITEBPE U HAYAJIAM AHAJIM3A

10 KJIACC
KoJsmn4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuueckue BIpaXEHUs 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




INOYPOYHOE IINTIAHUPOBAHMUE 110 AJITEBPE 1 HAYAJIAM AHAJIN3A

10 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIe
padoThI padoTsbI pecypenI
1 [[MHOk€eCTBO, Olepaliiy HaJl MHOKECTBaMU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
PanmonanbsHbie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MIePUOTUYECKHE TPOOH
PanmonansHbie yncia. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHHs TPUKIIATIHBIX 33a9
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
peNIeHHS TPUKIIAIHBIX 331a9
8 JleicTBuTENbHBIE YKCIa. PainonanbHbie U 1
UppaIMoHaIbHbIC YK CIIa
9 ApudmeTnueckne onepauu c 1
JICHCTBUTEIbHBIMU YUCIIAMH
10 Monynb qeiiCTBUTENFHOTO YUCHA U €r0 1

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUNCIICHUN

12

OcHOBHBIE MCTOJbI pCIICHHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PELLICHUS LIEbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LIEIbIX U
JPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHoro4wieHsl OT OJHON EPEMEHHOM.
JleneHue MHOTO4JIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenennuTens A peeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

24

25

Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX YpaBHEHUI"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.

B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

SHCMCHTapHOC HCCJICAO0OBAHUC U ITIOCTPOCHUC

rpadukoB 3TuX QyHKUINN

SHCMCHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpauKoB 3TUX QYyHKIUN

33

Crenens ¢ IIEIBIM TTOKa3aTelneM. bruaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eNIbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtponpnas padora: "Crenennas GpyHKIus.
E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnieckuii KOpeHb HATYpaIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTEIEHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepIKalINX CTEIEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUI
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
YpaBHEHUHU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UppalMOHATILHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAIIBHBIX YPABHECHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM
II0Ka3aresieM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 (GYHKIIMM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
[OKa3aTeieM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U
rpadux

56 Hcnonwk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKIUM 115
peueHust ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE




MCTOJbI pCHICHUA ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ

IToxazaTennHBIE YpaBHCHHA. OCHOBHEBIE

59 1
METO/IbI pEIICHUS MTOKA3aTeIbHBIX YpPaBHEHHH

60 [Toka3arenbHble ypaBHEHMs. OCHOBHBIE 1
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YpaBHEHHM

61 KonTtponpHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1
[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX

67 ’ 1
JorapudMbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuusA, €€ CBONUCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUM 115 1
peuieHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka QyHKIUM 115 1
peleHus ypaBHeHUN

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1




METO/IbI PEIICHUS JTOTapU(HMUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
norapu(pMHUECKUX ypaBHEHHMA

79 KoHntposnbHas padora: "Jlorapudmuueckast
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 orpesiesieHue TPUTOHOMETPHUICCKIX

(GYHKIIMI YHCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

93 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

94 PemieHne TpuroHOMETpUYECKUX YpaBHEHHUU 1

95 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
KonrtpomnbHas padora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE U OTPAaHUYECHHBIE 1

noCICaA0BAaTCIBbHOCTH. I/ICTOpI/ISI aHaju3a




OECKOHEUYHO MAaJIBIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaromen
reoMEeTPUUECKOM Iporpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peabHbIX 33]a4 IPUKJIAJHOTO XapaKTepa

111 KonTtponpnas padora: "[locnenoBarensHOCTH
u nporpeccun”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 MeTto MHTEPBAIIOB JUIsl PELIEHUSI HEPAaBEHCTB

119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4




[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

120
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast npou3BOIHbIC GYHKIIUU

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduKy
byHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIUN

127 [TpousBoHBIE IeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

129 [TpousBoHAS CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 KonTponsnas pabora: "[IpousBonnas”

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHu"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAS paboTa

135 Hrorosast KoHTpoJIbHASA paboTa

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




TEMATHYECKOE INTAHUPOBAHHUE 110 TEOMETPUA

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMMmsbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoOe pacnosnoxeHue npsmMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




INIOYPOYHOE IIVIAHUPOBAHME 110 TEOMETPUU
10 KJIACC

n/n

Tema ypoka

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJlIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmMas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,




HECYIIECTBYIONTUX 00BEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cinencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne epeceacHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

12

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MOJTyYEeHHBIX TIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH




14

Meton ciieoB il IOCTPOEHUS CEUEHU I

15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepTEeXKeH U 3aIlucCh 1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha




BBIHOCHBIX 4yepTexax. Mcropust pazButus
IUTAHUMETPUU U CTEPEOMETPUN

23

24

25

26

27

28

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haky cKpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
MapajvieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NAapAJUIEIBLHOTO
npoekTupoBaHus. M3o00paxeHnne pa3HbIX
¢buryp B napauenbHON IPOeKINUN
enTpanbpHas nmpoekuus. YToiui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIENOBAHUE, CBSI3aHHBIE C
PacnoJIOKEHUEM MIPSIMBIX B POCTPAHCTBE




30

31

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

FCOMeTpI/I‘-I€CKI/Ie 3aJa4d Ha BBIYMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
napalsiICJIbHOCTBIO ITPSMBIX 1 IUIOCKOCTEH
B ITPOCTPAHCTBC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHas npoeKLHsl, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CeoncTaa
napajuiefienunena u IpusMbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajlIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MAPAIIENBHOCTH MPAMBIX [IEPECEUCHUS
IIpY [IEPECEUCHUU JBYX MapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOI C
JABYMs ITapaJUIEIbHBIMU IUIOCKOCTAMH

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJesenumnena

41

42

43

44

45

Brruuciienue uiH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJI0CKOCTH

TeopeMa o Cyl1eCTBOBaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[ImockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHIuKyIIsipa U3 TOYKU HA
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax
(npsimast u oOpaTHas)

50 Teopema 0 TpEX NMeprneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MPaBUILHON MUPAMHJIbI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUILHON MTUPAMHJIBI C TTIOMOIIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [TnockocTu
CUMMETPHU B MHOTOTpPAaHHHKAX

57 [Ipu3Hak nepneHaANKyJIIPHOCTH IPSIMOU U
MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

61

62

CriocoObl OIYCTUTH MEPIIECHAUKYISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieJIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

KontponbHas padota "B3anmuoe

PacCMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

63

[ToBTOpEeHME: Yyrosa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckre METOAbI BBIYUCICHUS
yrila MEeXIy NPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

67

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

68

69

[Ipu3Hak nepneHANKYIIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsiMoyronbHBII Napauienenunesn; Kyo;




HU3MEPEHMS], CBOMCTBA IPSIMOYTOJIbHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CrepeoMeTpuyecKre U MPUKIIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIUMUCS IPSIMBIMHU B
MIPOCTBIX CUTYAIUAX

74

75

76

77

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIiia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

Kontponbras padota "Yrib1 u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK




U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMuia

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npu3ma

82 [IpssMo#t napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Beimykiieie MHOTOrpanHuku. Teopema 1
Ditnepa
Beimmykiieie MEHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio napamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu




96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hroroas koHTposbHas paboTa 1
101 Hrorosas kKoHTpoOIJIbHAsE paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUKA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE TBuC
10 KITACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

HpeIlCTaBJ'IeHI/Ie JaHHBIX U OIIKMCAaTCJIbHasA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CITyyaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTApHBIMU UCXOJaMU

Orneparuu HaJy COOBITHSIMU, CIIOKEHUE
BEPOSATHOCTEU

VYciioBHasI BEPOATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hOopMyIIa MOJIHOMN
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocae10BaTeNbHBIX UCTIBITAHUN

o N o o

CrnyyvaiiHble BeIMYMHBI U PacIpeieNCHHs

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

oo w M~

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHMUME TB uC

10 KITACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpencraBieHne TaHHBIX C TOMOIIIBIO
TaOJIMI] ¥ TUarpaMm

Cpennee apudmeTnueckoe, MeIuaHa,
HarOOJIbIIICE M HAUMCHBIIICE 3HAUCHUS,
pa3max, IUCIePCHs, CTAaHIApPTHOE
OTKJIOHCHUEC YUCJIIOBBIX Ha60pOB

Cpennee apudmernyeckoe, MeiMaHa,
HauOoJIbIlIee U HAMMEHbLIee 3HAaYEeHUs,
pa3Max, Tucnepcus, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeiMaHa,
HauOoJIbIIIee M HAUMEHbIIIee 3HaUeH N,
pa3Max, Tucnepcus, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB

CnyJaiiHbIe SKCTICPUMEHTHI (OTIBITHI) U
ciTydaiiHble COOBITHS. DJIeMEHTapHBIC
COOBITHSI (MUCXOIBI)

BeposiTHOCTB clydaifHOTO COOBITHSI.
BepositHOCTH COOBITHI B OIBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMU

BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

! [IpakTuyeckas pabora
Onepanuu HaJ COOBITUSIMU: IIEpeceueHue,

8 00BbeIMHEHNE COOBITUH,
MIPOTUBOINOJIOXKHBIE COObITHS. [lnarpammbl
Ditnepa
Onepanuuu HaJ COOBITUSIMU: TIEpeceueHue,

9 00BbeIMHEHNE COOBITHH,
MPOTUBOMNOJIOXKHBIE COObITHS. [lnarpammbl
Ditnepa

10 dopmyna CIOoKEeHUs BEPOSITHOCTEH
YciioBHast BEPOSATHOCTh. Y MHOKECHHE

11 BEpOATHOCTEN. JlepeBo CiiydaiiHOTO
IKCTIEPUMEHTA
VYcioBHast BEpOATHOCTh. Y MHOXKEHHE

12 BeposiTHOCTEN. [lepeBo ciydailHOro
IKCTIEPUMEHTA
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE

13 BeposiTHOCTEH. [lepeBo ciydaitHOro
JKCIEPUMEHTA

14 dopMmyna NOJHON BEPOATHOCTH

15 ®opmysa NOTHONW BEPOATHOCTH

16 ®opmya NOJTHON BEPOSITHOCTH.
He3zaBucumele coObITHs

17 Kontponbnas padota

18 KombOunaTopHOE npaBuiio yMHOXKEHUS




19

[lepecranoBku u dakTopua

20 Uwucno coueranuit

21 Tpeyronpuauk Iackans. @opmyna OuHOMa
HeroTona
bunapHbIii ci1ydaiiHbIN ONBIT (MCHIBITAHUE),

29 ycnex u Heyaada. HesaBucumsie
ucnbitanus. Cepusi He3aBUCUMBIX
UCIBITAHUH 10 TIEPBOTO ycIexa

93 Cepus HE3aBUCUMBIX HCTIBITAHUN
bepnymn
Cepust HE3aBUCUMBIX UCIIBITAHUM.

24 [IpakTrueckas paboTa ¢ HCIIOIB30BAHHEM
AJIEKTPOHHBIX TAOJIUIT

25 CrnyuaiiHas BelMuMHa

26 Pacnpenenenune BeposTHOCTEN.
[wnarpamma pacnpeneseHus

97 CymMa ¥ Ipou3BeACHHUE CITYyYaiHbIX
BEJTHMYUH

08 CyMMa 1 IPOU3BEICHHE CITyUYalHBIX
BEJTMYUH

29 [Ipumepsl pacipeiesieHnid, B TOM 4HCIIe
TEOMETPUUYECKOE U OMHOMHAIIBHOE

30 [Ipumeps! pactipeenenuii, B TOM 4iClie
TeOMEeTPHUYECKOe U ONHOMHATTEHOE

31 [ToBTOpenwme, 0600IIEHNE U
CUCTEeMAaTH3aIHsI 3HAHHHA

32 [ToBTOpenwue, 0600IIEHNE U




cucTeMaTu3anusa 3HAHHHI

33 Wrorosas KoHTpOJIBbHAS paboTa 1

34 [ToBTOpEHHE, 0606H16HI:I€ u 1
CUCTEMAaTH3aIMsl 3HAHHUHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

YMK: Konsrun, FO.M. Tkauésa M.B., ®egoposa H.E., [llabyana H.M. AnreOpa u Havana
MaTemaTtuueckoro aHanuza. 10-11 kimacesl: yueOHUK a71s1 00111€00pa3oBaTeIbHbBIX
opraHm3anuii: 6a30BbIi U yrinyon€éHHbIH ypoBHU, M.: [IpocBemenue, 2018

Aranacsn JI.C., byty3oB B.®., Kagomues C.b. u ap ['eometpus.10-11 kiaccor:
y4eOHHK st obmeo0pa3oBaTeIbHbIX opraHu3aruii: 6a30BbIi u
yrinyonéunsiii yposau, M. : [Ipocsemenue, 2018

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

YMK: Konsrun, FO.M. Tkauésa M.B., ®enoposa H.E., [llabyaun H.M. Aunre6pa u Hayana
MaTeMaThdeckoro aHaimsa. 10-11 kimaccel: yueOHHK [t 00111e00pa3oBaTeIbHBIX
opranuzaiuii: 6a30Bblif U yriyonénnsii yposau, M.: IIpocsemenue, 2018

Artanacss JI.C., byry3oB B.®., Kanomues C.b. u n1p 'eomerpus.10-11 xnaccsr:
y4eOHHK sl obmeo0pa3oBaTeIbHbIX opraHu3arii: 6a3oBbIi u
yray6nénnslil ypoBuu, M. : [IpocBemienue, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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