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MNOACHUTEJIBHASA 3AIINCKA
AJITEBPA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y yis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJIbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajdbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM XKM3HHU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIIUSIMU anreOpsl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMHM U pacCykIaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMATCA C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpPOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUN
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTENbHONM  KOHIEHTpAUd BHHUMAHUA,
CaMOCTOSITENIbHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJbTart.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauama
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JiorTMKa». Bce OCHOBHbIE
COJIEP)KATEIHHO-METOANYECKHE JMHUM HW3YYalOTCS Ha TPOTSHKCHUH MABYX JIET
oOy4yeHUsT Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA



JApYr Ipyra U MOCTENEHHO HACBILAsACh HOBBIMM TEMaMHM W pasnenaMu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH YYEOHOro Kypca, s
peLIeHHs] CaMOCTOSATENbHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOH 3aJauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MEeTOAUMYECKas JIMHUAA «YUHUCina ¥ BBIYMCICHHS» 3aBEpLIACT
dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTo Ha YpPOBHE OCHOBHOIO 0011ero oopazoBanusi. Ha ypoBHe cpennero o01iero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE PA3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, padOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAIIBHBIX W JCUCTBUTENIBHBIX  YHUCEI  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM M3 JTUX MHOXKECTB paccMaTpPUBAIOTCSA
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJadd M OIEpalMu: JeJIeHHE Haledo,
OIIEPUPOBAHUE OCTAaTKaMH HAa MHOXECTBE LEJIBIX YHUCEN, OCOObIE CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALMH, a TaKkKe
W3BJICYEHUE KOPHS HATYypaJbHOW CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIOIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOYKHOCTSIMM MX IPUMEHEHMS I PELICHUS PAa3JUYHBIX 3a1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Haykd U €€ pojiH B
INOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETU3ausl.

JIuHns «YpaBHEHUs U HEPABEHCTBA» PEAIU3YETCA HA INPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHus, MOCKOJIBbKY B KaXKJOM
pasnene IIporpammbl IPEeayCMOTPEHO pELICHUWE COOTBETCTBYIOIIMX 3amad. B
pe3ynabTaTe OOy4arolUecss OBJIAJEBAIOT Pa3IMYHBIMU METOJAMH  PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, TMOKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
comepkamux napameTpsl. llomydyeHHbIE yMEHHMS IIMPOKO HCIOIB3YIOTCS MpPH
UCCJIENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JlanHasi conepxkaTesbHasi IMHUSA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuérel 1o  (opmynam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAaKXKE BBIPAXKECHUU,
COJEpKalIMX CTENeHUu U Jiorapudmel. braronaps u3ydeHHIo anredpanyeckoro
Marepuasa  IPOUCXOAWT  JajbHEWIIEee  pPa3BUTHE  AJNTOPUTMHYECKOTO U



aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33Ja4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaQuKU» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUeHUs MaTepurana. M3yduenue creneHHoun,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKUIMU IS pEIIeHUs 3a7ad U3 JPYTHX Y4eOHBIX
IPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MATEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cojepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil U cioBecHoi. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINIIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHasg nuHUsA «Havama mMareMaTrMdeckoro aHajan3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPHUTh KPYTI KaK MaTeMaTHYECKHX, TaK U NPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIIME W HaUMEHBIINE
3HAUEHHUA, BBIYMCIATH MUIOMAAu (GuUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarelibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJIIET HAXOAWTh HAWIY4YIIEe pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 33J1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (POPMATbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaroluecs: y3HaT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKask TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCLUUIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh 00ydYaromiemycsi MOHMMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTEMAaTUKH W HCIIOJIb30BATH €0 JJIS BBIPAKEHUS CBOMX MBICIIEH.
JApyruM BaXHbIM NPU3HAKOM MAaTE€MaTUKU KaK HAayKd CJeAyeT MpU3HaATh



CBOMCTBEHHYI0 €W CTpPOTrOoCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBWJaM  TMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  dJEMEHTaMu
MaTeMaTHYECKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS
00y4Jarommxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHalli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIIMPOBAHMS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peaTbHBIX
CUTyalluid, WCCIEIOBaHMUS STHUX MOJIeJIed ¢ IOMOUIBI0 amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTaluu MOJIYyYEeHHBIX pe3yibTaTtoB. Takue
3a/IaHUs BILUIETEHBI B KaXK/IbIN U3 pa3/esioB MPOrpaMMbl, TOCKOJIBLKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IIaTh HM  KOHKPETHU3MPOBATH  IPOOJIEMY.
JearenbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMAaTUYECKOTO aHAJIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanau3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

I'EOMETPUA

['eomeTpusi sBHsI€TCS OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHErO
oO1iero oopa3zoBaHus, Tak Kak 00eCreynBaeT BO3MOKHOCTh U3YUEHUS TUCUHUILIINH
€CTECTBEHHO-HAYUYHOW HAIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ITMKJIA.
[TockOJIbKY  JIOTHYECKOE  MBIIIICHHE,  (GOopMHUpyeMOe MNpH  H3YUCHUHU
00yJaromMMUMHUCS TTOHATHHHBIX OCHOB T'€OMETPHH, IPH JI0KA3aTEIIbCTBE TEOPEM M
MOCTPOCHUU 1IETIOYKH JIOTUUYECKUX YTBEPXKICHUM MPU PEIICHUH T€OMETPUUYECKUX
3a/la4, YMEHHE BBIJIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
HCIOJIB3YIOTCSL MPU PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOI'O IMKJIAa, B YACTHOCTH
bu3nUecKux 3aaad.

[lenb ocBOeHUs TporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIIOCOOHOCTEH OOydYarommxcs Mpu
M3YyYEHUHM T€OMETPUH, KaK COCTABJISAIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopMaTuka»  4epe3  OOeCICYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsI Oojiee TIHyOOKMX TEOMETPUUYECKUX 3HAHUW U JICHCTBUH,
crienu(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX JJIsl YCIICIIHOTO MPO(hEeCCUOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aladaMu Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaACHIMPSIONIMMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:



pacuIMpeHue npeacTaBiIeHUs 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTrypax Kak o
BAKHEHIINX MaTEeMaTUYECKUX MOJIENIAX, MO3BOJSIONIUMX OINKUCHIBATh U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHIATUIHOTO anmnapara 1o pasjaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMmHpoBaHHEe  yMEHHMS ~ BJaJeTb  OCHOBHBIMM  TMOHSTUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHE HUX TPHUMEHSITh, YMEHHS JOKAa3bIBaTh TECOPEMBI M HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBATH TE€OMETPUYECKHUE
MOJECIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOIO MOCTPOECHUS
MaTEeMaTUYECKUX TEOpuil, GOpMUpOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJACHUN PACCYKIACHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTelIbCTB W aJITOPUTMOB
pelieHns, YMEHUs UX NPUMEHSTh, MPOBOAUTH JIOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a7a4 ¢ IPAKTUYECKUM COJEPIKAHUEM,
dbopMupoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IIPH
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IIPOBEJICHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE MHTEIUICKTyIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM 00yUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYECHUIO T€OMETPUH;

dbopmupoBanre (DYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHUSI pPaCloO3HABaTh TMPOSIBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATBbHBIX CUTYallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBusitoTcs:  «lIpsiMble M TIJIOCKOCTH B MHPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
MOHATUSIMUY», PETIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM YpPOBHE OOyUCHHS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4e€OHOTO Kypca, a
dbopMHupOBaHHWE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0



coJiep KaTeNIbHBIM JIMHKSAM, HO H 110 TofaM oOydeHus. CouepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus DenepaiabHoil padodei
IIPOrPaMMbI, PacHpeeAEHHBIM 0 ToJaaM OOYYEHHS, CTPYKTYpHPOBAHO TaKHUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpammanuch  HEOJHOKpPAaTHO. OTO  TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
IrCOMETPUUYCCKUMH IMOHSATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IECHNEM MPUHIIAITA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN O0YJaIONUXCs, PACIIUPSS U YTITyOJIssI
e€, o0pa3yst MpOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexos kK U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath  ychmoBus A guddepeHnmanmu  OOyYCHHS, ITOCTPOCHHS
WHIUBUIYAIbHBIX  00pa30oBaTEIbHBIX IporpamMMm, oOOeCIeuyuTh yriayOiaéHHOe
M3YYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yaeOHOTo npeameTa «MaTteMaTnkay;

MOJIFOTOBUTh OOYYaIONIMXCA K MPOJOJIKCHHIO H3ydeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymiel mpodeccuu, oOecrednBas IMPEEMCTBEHHOCTb MEXKTY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenue ydeOHOro kypca «l'eoMmeTpus» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).

BEPOATHOCTDb U CTATUCTUKA

VYuebnsiii Kypc «BeposSTHOCTP W CTaTUCTUKA» YrayOJEHHOTO YPOBHS
SBJISIETCSI TIPOJIOJDKCHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
yIIIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeAHero oOiero oopa3zoBanus. Y 4eOHbIN Kypc
npeaHa3HaveH i1 GOpMUPOBaHUS Y OOYyUAIOIMIMXCSI CTATUCTUYECKONU KYJIbTYPhI U
MOHMMAHUS POJIA TEOPUU BEPOSTHOCTEW KaK MAaTEMaTUYECKOTO MHCTPYMEHTA st
U3YYCHUS! CIy4YalWHBIX COOBITHMH, BETWYMH U mporieccoB. [Ipu u3yueHun Kypca
o0oramarwTcsi MNPENCTaBICHUS OOYy4YalolmUXCs O METOJaX  HCCICIOBAHMS
W3MEHYMBOTO MHpa, pa3BUBAETCS TMOHUMAHHME 3HAYUMOCTU U  OOIIHOCTHU
MaTeMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'0O MUPOBO33PEHHSI.

Conepxkanre y4eOHOTO Kypca HampaBlIeHO Ha 3aKpelUieHue 3HaHUi,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SIX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaronuxcsi 10JDKHO cPOpMUPOBATHCS MPEACTABICHUE O
HanOoJIee YyIOTPEOUTEIBHBIX M OOIINX MaTEeMAaTHUYECKUX MOJICTISX, UCIOJIb3yEeMbIX
JUIL  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyeckux  BEJIMYUH,
MOTPEIIHOCTE B Pa3jUYHBIE pOJa H3MEPEHUSX, IMTEIBHOCTH O€30TKa3HOM



pabOThl TEXHUUECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBisieTcss 0a30il Uil OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMAIUCTAM HE TOJbKO MH)KEHEPHBIX
CHEHHAIIBHOCTEW, HO TAaKXE COLMAIBHBIX W IICUXOJOTHYECKUX, IOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHBIE HAYKU B 3HAYUTEIBHON MEpPE HUCIOJIb3YIOT almapaT
aHain3a OONbIIMX JaHHBIX. lleHTpanbHYI0 4acTh y4eOHOro Kypca 3aHUMAaeT
0OCyXKJIeHHE 3aKOHa OOJBIIMX YHUCENl — (PYHIAMEHTAJIBHOTO 3aKOHA IPUPOIBI,
UMEIOIIET0 MaTEMaTHYECKYI0 (PopMaNIn3aIuIo.

B cooTBeTCTBMM ¢ YyKa3aHHbIMH LEISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[IoMuUMO OCHOBHBIX JIMHUN B Y4€OHBIH KypC BKJIIOYEHBI 3JEMEHTHI TEOPHUH
rpapoB U TEOPUM MHOXKECTB, HEOOXOJMMBIE Il TOJHOIIEHHOTO OCBOEHUS
MaTepuaga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Conpepxxanne nuHUUM «CryyaliHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 11 (D)OPMHUPOBAHMS TPEICTABICHUNA O PaCHpEleNIEHUH BEPOSTHOCTEU
MEKly 3HAUCHHUSAMH CIIyYaHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneaeHu u
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — IOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBSiI3aHHBIE C HENPEPBIBHBIMUA  CIIyYalHBIMHA BEJIUYMHAMUA W
pacnpeneneHus IMA, aKUEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBICHUN C MOMOIIBIO HEMPEepbIBHBIX (QyHKIME. OCHOBHOE
BHUMAaHHUE YZAEIAETCA T0Ka3aTeIbHOMY U HOPMAJIBHOMY PacCIpEeIECICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMMTEIbHOE HU3YyYEHHUE CBS3H
MEXKIy CIy4YalHbIMH BEJIMYMHAMU W ONMCAHHE OTOW CBSI3M C IOMOILIBIO
kod(pduneHTa KOppeNsiid W €ro BBIOOPOYHOTO aHajiora. IJTH DJIEMCHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lMarpaMMbl pacCEMBaHM», U3YyYEHHYIO HA YPOBHE
OCHOBHOr0 001Iero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCA Ha CBEICHUS W3
KYpCOB aJIreOpbl U T€OMETPHH.

Emé oamH 27eMEHT  COJep)KaHus, KOTOpPbIM  NOpejyaraercsi  Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C paclpeesieHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep U
SBJISIETCS] AKTYaJIbHBIM JUIsl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TIICUXOJOTHEH U
YIPaBICHUEM.



Ha wu3ydenue yueOHOro Kypca «BeposTHOCT, W CTaTUCTHKa» Ha
yrIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 gaca (1 yac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COAEPXKXAHUE OBYUEHUA

10 KUIACC
AJITEBPA

Yuciia 1 BbIYMCICHUS

Panmonanpupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUW U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YMCIIA. PanuoHaJbHBIE M HUpPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTENbHBIMU  yHclIaMd.  Moayib
JEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCIIECHUS, ITpaBUIIa
OKPYIJICHHS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKMCH ACHUCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jnorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHOrousieHa Ha
MHOrOWJIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppauroHanbHbie ypaBHEHHUS. OcHOBHBIE METO b peneHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3artenbHble ypaBHEHHs. OCHOBHBIE METONBl PELIECHUS IMOKa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHne TpuroHoMeTpu4eCKuX ypaBHEHU M.
Pemienue cucreM JMHEWHBIX ypaBHEHHMW. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHU. Omnpenenurenb MaTpuilbl 2X2, €ro TreOMETPUYECKUW CMBICT H



CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUs, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbI JIMHEHHBIX YypaBHEHUU. PellleHue NpUKIagHBIX 334ad C IOMOUIbIO
CUCTEMbl JIMHEHHBIX ypaBHeHMH. lccienoBaHue NOCTPOCHHOM MoOAenu C
MOMOUIBIO MaTPUIl ¥ OIIPEIETUTENEH.

[TocTpoeHne MareMaTHUECKHX MOJENEH peajbHOW CUTYallUd C IOMOIIBIO
ypaBHEHUN M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUII M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad U3 pazIU4HbIX O0JacTell HayKu U peanbHOU
KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkumumn. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHH (pynkumu. Hymm Qynkumu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-TMHEHHAs (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

[Toka3aTenbHass U jorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomeTpruyeckass OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocienoBaTebHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajau3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccuu. beckoneuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
porpeccuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
npolueHToB. Mcnonb3oBaHWe MpOrpeccuy Uil  PelIeHHs] pealibHbIX —3a7ad
MPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CBOMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHcTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
GyHKIU 1715 penieHus 3aaay.

[TepBas u BTOpas npousBoanble GyHKIUU. Onpenenenrue, reOMeTpUIecKui u
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O — ammapara Ui
ONMCAHMS pEalbHBIX NPOLECCOB M SBJICHUW, NPHU PEIICHWH 3a1a4 W3 JIPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, CIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.
I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUM:
aAKCHUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapajulelibHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, IIAPAIUICIBHOCTD IIPAMON
U 1uiockocTu. [lapaiienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa MapajJICIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B ITPOCTPAHCTBE. llapajuienbHOCTh MIIOCKOCTEN: NapajlielIbHbIC
IJIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEUYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSIMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHHE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHNEHAUMKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriyia. TpEXrpaHHbId U MHOTOI'PAHHbIE YTJIbL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH



Bunabl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: Nn-yrosmpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAsl U MOJIHASI OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, MNpsSMOYTOJBHBIA — IMapajulelieNUMIE] W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamuma: nN-yronbpHas mnHupamuia,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péGep M OOKOBBIX TI'paHel
IIpaBUIbHOW NHMpaMubl. lIpaBuiibHBIE MHOTOTPAaHHMKHU: IIPAaBHJIbHAS IpU3Ma U
IIpaBWIbHAS IMPAaMHIA, TPAaBUIbHASA TPEYTOJbHAs NHpPaMHUIAa W IPaBUIJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
JTOAECKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IMPU3MBIL
[Inomans OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW NUpPaMUIBbI,
TeOpeMa O IUIOLIAN YCEYEHHOM ITUPAMHUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunena, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NIpPOU3BEIIECHUE
BEKTOPOB.

BEPOATHOCTDBb U CTATUCTUKA

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nend. CTeneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mmockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4ailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHst (Ucxofbl). BepostHocTh ciydaitHoro coObitusi. bim3octh 4acToTel u
BEPOSATHOCTU  cOObITHI.  ChiydailHble  ONBITBI € PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.



Onepatu HajJ COOBITUSIMU: NepecedeHue, O0bEeMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. Jluarpammsl Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcriepumenTa. Gopmyna nosHou BeposatHocT. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIii ciydaiiHbIii onbIT (MCIIBITAHKE), YCIeX W Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 MepBOro ycnexa. [lepecraHoBku
u dakropuan. Yucno coueranuit. Tpeyrompaumk [lackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHUNd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepoAtHoctel.  [{uarpamma
pactpenenenusa. Onepanuu HajJ CiIydalHbIMU BEIMYMHAMH. buHapHas cirydaniHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE paclpeelieHue JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
ClIy4yallHble BEIMYMHBI. MaTeMaTH4yecKoe OXUJAHUE CIIy4YalHOM BEJIMYHUHbI
(pactipenenenusi). llpumepbl  NpUMEHEHHS  MAaTEMaTHYECKOrO  OXUAAHUS
(cTpaxoBaHue, JnoTepes). MaTemaTHUeCcKOoe OXHIAaHHE OWHApPHOW Ciy4ailHOM
BEJIMYMHBL. MaTeMaTH4ecKoe OKHWJAHHE CYMMbl CIy4YallHbIX  BEJIUYUH.
Marematnyeckoe 0’KHJIaHUE reOMETPUYECKOTO " OMHOMUAIBHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHON clydaiiHON BenMunHBL. MaTeMaTtrudeckoe
OKHJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCHUMBIX CIy4YailHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pactipenenenusa. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE TE€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIIACC
AJITEBPA

Yuciia 1 BBIYMCJIEHUS

HatypansHbie u 11eabie yucia. [IpuMeHeHne npru3HaKoB ACIUMOCTH IICITBIX
qyucell, HamOoubImuii oOmmi nemutenb (manee — HOJl) n HamMeHsliee oOliee
kpatHoe (nanee — HOK), octaTkoB o moayJto, anroputma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYEcKass (POpMBI
3aIUCH KOMIUIEKCHOTO dHcia. ApudMETHYECKHE OIepalui ¢ KOMIUICKCHBIMU



yucinaMu. M300pakeHue KOMIUJIEKCHBIX YHCET Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHr U3 KOMIUIEKCHOTO uucia. [IpumeHenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YPAaBHEHHWW W HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUuOHAJIbHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHue  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pa3lIMyHbBIX 00JIaCTel HAyKh M peanbHOU
YKW3HU, UHTEPIIPETALMS OTYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommosunuu Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne mMeTonbl pelleHHs ypaBHEHH M HepaBeHCTB. I 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB GYyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUx YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[Ipumenenre mMpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxoxpaeHue  HauOoybllero W HAMMEHBINETO  3HAYEHUU
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHuEe NPOU3BOJHOM U1 HAXOXICHUS HAWJIY4Ilero pEUIeHUus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPENENIEHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana mno gopmyne Hetotona-JIeiouua.

[IpumMeHeHue uHTErpana A HAXOXKIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKUX TEll.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHECHUM.

I'EOMETPUA



Tesia Bpalenus

[loHsATHA: WIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKas IIOBEPXHOCTD,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTel. Tena BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
IpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MpPU3MBbI, HWIMHIPA, TUpaMHIbl 1 KoHyca. O0BEM I1apa U IIapOBOro
CErMEHTA.

KomOunHanuu Ten BpamieHuss U MHororpaHHukoB. IIpusma, BmnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. Ilepeceyenne cdepsl u 1mapa c¢
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
ONKMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WJIHA TEJO
BpalICHUS.

[Tnomanp MOBEpPXHOCTH LMIMHJpA, KOHYycCa, IJIOWAAb Chepbl U €€ yacTeil.
[lonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodOusi, romoreTus. PemieHue 3agau Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEYCHUSI LIWIMHIPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUEHMI: METOJ CJEI0B, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYyIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mnpoctpanctBe. Omnepaumy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronbpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopanHats! Bektopa. PaznokeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIH METOJ MpPH PEIIEHUU TIeOMETPUUYECKHUX
3a11ay.

J{BHKeHNs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHUH. Buabl JBMKCHUH: TapauIeIbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

BEPOATHOCTBb U CTATUCTUKA



HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepuymmm. 3akoH
OonbIIMX  4ucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUKHU. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajaun, IPUBOASIINE K ITOKA3aTEIbHOMY PACIPEAEICHUIO. 3aa4l, IPUBOIAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnauw,
IPUBOJSIINE K pactpeneneHuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOM CBs3b10. JINHENHAs perpeccus, METOI HAMMEHBIIUX KBaJAPATOB.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHl M APYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYash 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIEeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo M 6€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIEC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ]1a4 MaTeMaTHYeCKON HAIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUS



c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolliel cpenpl, IUIAHUPOBAHHE IIOCTYIKOB W OIIEHKU HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITEIBHOCTH, ITAloB €&
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYID M HUCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(UKaIUH,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUI M0 aHAJIOTUU;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (UKCHpPYIOUIME  MPOTUBOpEuYHe,  MNpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00bEKTa, SIBICHHUs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKXKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUIIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IIOSCHEHUS 10 XOAY PCELICHUA 3a1auH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHns, COIMOCTABIIATh CBOM CYXAEHUA C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysbTaTa peIIeHUus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSAM, OOBICHATH IPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboTbl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIMOBBIX Gopmax paboTsl (0O0CykAeHHs, 0OOMEH MHEHU,
«MO3TOBBIE INTYPMBI» W HHBIE), BBIMNOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH YI€HAMHU KOMAaH[bI, OLIEHUBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOywenuss B 10 kiaacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOro aHaTU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCJIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

NPUMEHSATH NPUOIMKEHHBIE BBIUMCICHUS, TPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKcaa, AECITHUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJHO OTEPUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTE€HC
YUCJIOBOTO apTyMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC W apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HWHTEPBAJIOB JJI1 pELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEeMEHHOH,
MHOTOWJIEH ¢ MLeJbIMH KO3 (UUUMEHTaMH, KOPHM MHOTOUYIEHA, IPUMEHATh
JICJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLd, ONPEACIIMTENb MATPUIBI 2 X 2 W €ro IeOMETPUYECKHUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmpeaenuTens 2 X 2 1uisi BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOILBI0 MAaTpULl W OIpPEACIHUTEIEH,
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapudpmon s npeoOpa3oBaHus
Jorapu(pmMUUECKUX BbIPAKECHUM;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPAIMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHUe (GOPMYIIbI TS TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBISThH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIENI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHITHAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIOUHU, KoMOo3uuus GyHKUMA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh TMOHATHSIMH: YETHBIE MW HEYETHBIC (PYHKIIHH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HaTypalbHBIM U
LEJNbIM [OKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMM C HATypalbHBIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JMHEHHAs, KBaJpaTuyHas U JPOOHO-TUHEITHas
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEA0BAHUE U MOCTPOCHUE UX TPaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeslbHAas MU JorapupmMuyeckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOIO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTreMaTH4eCcKOro aHajm3a:

cBOOO/IHO ONEpUPOBATh NMOHATUAMM: apuMeTHyeckas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUst, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IIPOTPECCUM I PEIIEHUS pEeaJbHBIX 3a4ad IPUKIIATIHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENBHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTeMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEpPUPOBATH IOHATUSIMH: HENPEpPBIBHbIE (PYHKUUH, TOYKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

cBOOOJIHO OIEpUpPOBaTh MOHATUSMU: TIEpBasi U BTOpPas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSIMHU: MHOXXECTBO, ONEpallMi  Haj
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: OIpPEACICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.



K xonmy oOywyenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Ainredpa 1 Hayajia MaTEMaTHYECKOTIO aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO ONEpUPOBATh MOHATUSIMHU: HATypalbHOE U LEJIOE YHUCIO,
MHO>KECTBA HATypAJIbHBIX M LEJIBIX YUCEN, UCIOJIb30BATh IPHU3HAKHU JEINMOCTH
nensix uyncen, HOJ[ u HOK nHarypasbHbIX uncen i penieHus 3aja4, IPUMEHATh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIa B ainreOpanyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jgorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOIIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OPMYJIBl Il  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXKEHNs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKu KOMMIO3UIUU (PYHKUUH C MOMOINBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJIWHATHOM IIOCKOCTH;

CBOOOJIHO  OMNEpPUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPHUUECKHX

(yHKmii;



OpUMEHATh (GYHKIUUA JJIT MOJEIUPOBAHUS M HCCICNOBAHUS PEATHHBIX
ITPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEpPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IIEr0 pPELICHHs B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHMYECKHX, 3ajadax, I
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpollecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTETpaJl, HAXOAWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIIUH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TJIOMIAIH TIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
coctaByieHus U hepeHITNaIbHBIX YPaBHEHHUI;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCJIIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.

IHNIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HAa  POCCHUHCKOr0  OOIIecTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
MpoLeIyp TpakKIaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPOLUIOMY W HACTOSIIEMY POCCUMCKOW MaTEMAaTHUKH, IEHHOCTHOE OTHOUICHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUUYECKUM



IIPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHATh MAaTEMAaTHYECKWEe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHuE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, T'OTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c()OPMHPOBAHHOCTh  3KOJIOTMUECKOW KYJIbTYpPbl, TOHMMAaHUE BIUSIHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM JUIs pelieHus 3amad B 00yactu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MTOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

Cc()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTUS UMBUIW3ALMM, OBJAJCHUE S3BIKOM
MaT€MaTUKM W MaTE€MaTUYeCKOM KyJIbTYpOH KaK CpEACTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATH NPOEKTHYIO W HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble jornueckue aeiicTBUA:



BBISIBJIAIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOLIEHUH MEXAy MNOHIATUAMH, (DOPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTbH U  NPEoOPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKACHUAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JieNaTh BBIBOJABI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIIONB30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBIIBIIATE JACUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOTIPOC | JUTsI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYpUpPOBaTh WHGOPMAIIMIO, TPEICTaBIITh €€ B Pa3IUYHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



OLICHUBATh HaAEKHOCTh uHdopMauu o CaMOCTOSATENbHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu  OOIIEHHS], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJTYy4YECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BbICKA3bIBaTh MWJIEH, HALCJIEHHbIE Ha IIOUCK
pEelIeHnsl, COIOCTABIATh CBOU CYXACHUSA C CYXICHUAMHU APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jiM4Me M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YJIbTAaThl PELICHUS 3a1a4y, DKCIIEPUMEHTA, UCCIEA0BaHNUS,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

COCTaBJISAThH IJIaH, AITOPUTM PEIICHUs 3a/aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEpPIIAEMbIX JCHUCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIICHHs
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUS T HEIOCTHIKEHUST PE3YJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEILHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOM U UHIUBUIYATHHOM
paboThl mTpu pemeHun Y4YeOHBIX 3a7ad, NPUHUMATH IIeIb COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpPOLIECC W pPe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;



y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBHIMOJIHITH CBOK YacTh pabOTBl W
KOOPJAMHHUPOBATh CBOM JCHCTBHS C JPYTHMH WICHAMH KOMAaHIbI, OIEHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY9aCTHHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIIEPUpPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TPHU
pelleHny 3a7a4 U MPOBEACHUH MaTEMaTHUYECKUX PACCYKICHUM;
NPUMEHATH aKCHOMBI CTEPEOMETPUU M CJEJICTBUSA U3 HUX IMPHU PEIICHUU
reOMETPUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OMEpHpOBaTh TMOHATHUSMH, CBS3aHHBIMA C YIJaMd B
MPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

CcBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMHU;
cBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IPU3Ma,
nupamMuaa, NpsMOYroJIbHBINA Napauienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHMA A
KJIacCU(UKaIINH,

CBOOOJIHO  OMEpUPOBaTh  MOHSATHSMHM, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATLHOE
MPOCKTUPOBaHKUE (DUTYp HA TJIOCKOCTH, BHITIOJHATH M300pakeHust puryp
HAa IJIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOHO OMEpPUPOBATH MOHATUAMH: CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb M TUIOCKOCTh CHUMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHUMMETPUHU
durype:;

CBOOOJHO OIEPUPOBATH MOHSTHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS Ha/l BEKTOPAMH,



pelmarps 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, IMPUMEHSISI W3BECTHBIE METOJbI
IIPU PELICHNN MAaTEMATUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MNPeoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QuUrypax, MpEeACTABICHHYI0 Ha
YEpTE)KAX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWUA HAa MNPAKTUKE: CPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTyalld, NMPUMEHATh W3YUYEHHBIC MOHATHS B
mpoliecce  IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcHopMyJIHpOBAHHOM
npoOJieMbl, MOJAEIUPOBATh PEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh MTOCTPOEHHBIE MOJEIN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajreOpbl, peniaTh MPaKTUYECKHUE 3aJauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss Hay9uTCs:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LUJIMHAPUYECKOM,
KOHMYECKOW U Cc(epuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OMEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: [IUIHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacrio3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MOJIYyYE€HHUS TEJ BpallCHMUS,;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpallleHHS,
O00BEMBI U TUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYIL;

CBOOOIHO OIEpPUPOBaTh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLIECHUSI MEXKY TUIOMIAIIMU MOBEPXHOCTEH U 00bEMaMU
IMOJTIOOHBIX TEN;

nU300pakaTh u3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYEHMS TEJl BPALlCHUS;



U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO Ha
YyepTekax U pUCyHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a7aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTe TeOMETPUUECKUE 3a1a4l Ha BBIYMCIICHUE YIJIOB MEXKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHHM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/A IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIllEHUs MpHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWJIMHAPA
(mapasienbHO U MEePIeHIUKYIISIPHO OCH), CEYEHUsT KOHYca (TapasuiebHbIe
OCHOBAHHUIO Y IPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYEHUH: METOJA CIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akThl IS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAOIIUX HECKOJIBKO IIAroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITNYMH;

IPUMEHATH MPOrPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALUH, IPUMEHATh U3YUEHHBIC
IOHATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHHS
MaTeMaThyecku  C(OPMYJTUPOBAHHOW  TPOOIEMBI,  MOJIETUPOBATH
peaIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, HCCIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUM U TEOPEM,
anmapara anreOpbl, pemnarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUECKUX BEIIUYNH;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O
KYPCA «BEPOSITHOCTHh U CTATUCTHUKA» (YTJIYBJIEHHBIHN



YPOBEHD) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIMTAHMS

chOpPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMKM  OOydHarolerocs  Kak
aKTUBHOTO M  OTBETCTBEHHOTO WIEHAa POCCHICKOro  0OIlecTBa,
NpEICTaBICHHE O MAaTeMaTH4YeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHUN, NPOUEAYp TPaxJTaHCKOro OOIIecTBa
(BBIOOpPBI, OMpPOCHI U  JPYroe), YyMEHUE B3aUMOJIEUCTBOBATH C
COLIMAJIbHBIMU HMHCTUTYTAMHU B COOTBETCTBUU C UX (QYHKIMSIMU U
Ha3HAYCHUEM,;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

Cc()OpMUPOBAHHOCTb POCCUNCKOMN Ipa’KJaHCKOW MICHTUYHOCTHU, YBaXKCHUS
K INPOLNUIOMY M HAaCTOSALIEMY POCCHWCKOW MaTEMaTUKH, LIEHHOCTHOE
OTHOLIEHHE K JOCTHKEHUSAM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUCKOMN
MaTE€MaTUYECKOM IIKOJIbI, MCIOJIb30BAHUE ATUX JIOCTHKEHUH B JIPYrUX
HayKax, TEXHOJIOTHX, c(hepax S3KOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapo/a,
c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEICHHS,
CBA3aHHOTO C TMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUW HayKu U
NEATEIbHOCTBI0 YUYEHOTO, OCO3HAaHHWE JMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYMBOTO OyayIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEN,  OOBEKTOB,  3aJay, pELUIEHUH,  PaCCyk ACHUI,
BOCIIPUUMYHMBOCTh K MaTEMaTHUYECKUM AacIleKTaM pa3jJu4yHbIX BHUJIOB
UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh YMEHHUSA TNPHUMEHATh MAaTeMATHYECKUE 3HaHUS B
MHTEpecax 3J0pOBOTO M 0e30macHoro ooOpasza MKU3HH, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE MHUTaHME, cOaTaHCUPOBAHHBIN
peKUM 3aHATAA W OTAbIXa, peryisipHas ¢u3ndecKkass AaKTUBHOCTB),
¢u3nueckoe  COBEPIICHCTBOBAHUE  MPHU  3aHATUSX  CIIOPTHUBHO-
0370POBUTENBHON JEATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYIOJIO0Us, MHTEpEC K
pa3iauuHbIM cdepaM NpoPEecCUOHANBHON AESITeNbHOCTH, CBSI3aHHBIM C



MaTEeMaTHKOW M €€ TMPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyayiel npodeccur U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHUIO U
caMm000pa30BaHUIO HA MMPOTSHKCHUH BCEH KU3HU, TOTOBHOCThH K aKTHBHOMY
YY4acTHI0 B  PCIIEHWHM  MPAKTHUYECKUX  3a7a4  MaTeMaTHYECKON
HaTpPaBIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHMUS:

c(hOPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHWUMAaHUE BIUSHUS
COIMAIBHO-DPKOHOMHYECKUX TMPOIIECCOB HA COCTOSHUE TPHPOAHOU U
COLIMAJIbHON CpeJibl, OCO3HAHHE TII00AIBHOTO XapaKTepa 3KOJOTHYECKHX
npoOyieM, OpHEHTAlWsl Ha TPUMEHEHHUE MaTeMaTHYECKUX 3HAHUU Jis
pemieHus 3amad B O0JIaCTH  OKpY)KAIOIIeH Cpenbl, IIaHUPOBaHHE
MOCTYTIKOB M OIICHKH WX BO3MOXHBIX ITOCIEICTBHHA I OKPYKAIOIICH
CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKu U OOIIECTBEHHOM MpPaKTUKH, TOHUMaHUE
MaTEeMaTHYECKONH HAyKH KaK cephl YEIIOBEUECKON JACATEIHHOCTH, ITATOB
e€ pasBUTHS W 3HAYMMOCTH Il Pa3BUTHS IHMBWIM3AIMH, OBJIAJICHUC
S3BIKOM MAaTEMaTUKU M MaTeMaTHYECKOM KyJIbTypOill Kak CpeJICTBOM
MO3HAHUA  MHpPA, TOTOBHOCTh  OCYIIECTBISITh  MPOEKTHYIO U
HCCIIEIOBATEILCKYIO IEITEIbHOCTh MHANBUYATEHO U B TPYTIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUM MEXIy TMOHATUSAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJlaccu(UKaluuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEeoOpa3OBBIBATh  CYXKICHUSA:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €JUHHYHBbIE, YacTHbIE M oOIIue,
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTHUBOPEUHNIL;



JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUU;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

UCITI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUM MHCTPYMEHT MO3HAHUS,
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TAaKKE BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JIePUIIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMIPOC U JJI PEIICHUS 3a]1a4H;

BBEIOMpAaTh  WMHGOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpOBaTh UH(OPMAIIUIO, IPEACTABISTH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHHBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh M (OPMYJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXXaTh CBOIO
TOYKY 3PEHHUsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly peuIeHus 3aa4i, KOMMEHTUPOBATh NOJYYEHHBIN PE3YIIbTAT;



B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JUajora, oOHapyXKUBaTh pa3jaM4yue U CXOACTBO IMO3UIIUH, B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeHCTBUS
CamoopraHuzanms:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a7a91, BHIOUPATh CIIOCO0 peIIeHuUs
C yu€TOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOU
uH(popMauu.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH TIO3HABATEIbHOW pedieKkcHr Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUIM W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB,
BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpoiecca M
pe3yibTaTa pelieH!us MaTeMaTHIeCKON 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH PEIICHUH
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEJIW M YCIOBUAM, OOBSICHATH
MPUYHUHBI JTOCTHKEHUS WIM HEIOCTIKCHHS PE3YIbTaTOB JEATEIHLHOCTH,
HaXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1€ATEILHOCTD:

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4, MPUHUMATH I1EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboTHI, pacrpeaesITh BUABI paOd0T, JOTOBAPUBATHCS, 00CY X IATh MPOIECC
U pe3yibTaT padoThl, 000011aTh MHCHHUS HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBITOJHATH CBOK 4YacTh pPaOOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4ICHAMH KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI



K konity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO OMEPHUPOBATH MOHATHAMU: Tpad, MIIOCKUM rpad, CBA3HBIN rpad,
nyTb B Tpade, Uemb, UUKI, JAEPEeBO, CTENEHb BEPIIMHBI, JIEPEBO
CIIy4alHOT'O 3KCIIEpUMEHTA;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CIIyYalHBIA 3KCHEPUMEHT (OIIBIT),
clly4aifHoe cOOBITHE, DJIEMEHTAPHOE CIIy4ailHOe COObITHE (dJIEMEHTaAPHBIN
UCXO/J1) CIIy4ailHOTO OIbITa, HAXOJAUTh BEPOSTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSAMY;

HaxoIuTh H (HOPMYIHUPOBATh COOBITHSA: TIEpECeUYCHHE, OOBEIUHEHUE
JAHHBIX COOBITHI, COOBITUE, TPOTHUBOIMOIOKHOE TaHHOMY, HCIOJIb30BaTh
auarpaMMbl  Jilliepa, KOOPAWHATHYIO MPSIMYH Uil PEHIeHUs 3ajaad,
MOJIb30BaThC (POPMYJION CIIOKEHHSI BEPOSITHOCTEW [Jisi BEPOSITHOCTEH
JBYX U TPEX CIy4alHBIX COOBITUIA;

ONEPUPOBATh  TOHATUSMH:  YCIOBHAsg  BEPOSATHOCTb, YMHOKECHHUE
BEPOSITHOCTEW,  HE3aBUCHUMBIC COOBITUSI,  JI€PEBO CIIy4alHOT'O
HKCIIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHI C MOMOILIBIO IpaBHIIa
YMHOXEHHUS, IEPEBA CIIy4alHOTO OIbITA, UCHOIb30BaTh (POPMYITy HMOJTHOU
BeposiTHOCTU, (opmyny baiieca mnpu permieHud 3a7ad, ONPEIETAThH
HE3aBUCUMOCTh COOBITHI 1O (OopMyJie M MO OpraHU3alMH CIy4ailHOrO
JKCIIEPUMEHTA;

IPUMEHATh W3YyYE€HHbIE KOMOMHATOpHBIE (OPMYJBI Ui NEPEUUCICHUS
AIIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUM CIIy4ailHOrO OIIbITa,
peLIeHHus 3a1a4 IO TEOPUH BEPOATHOCTEM;

CBOOOJHO OINEPUPOBATH TMOHATUSIMHU: OWHAPHBIA CIIy4ailHbId  ONBIT
(ucipiTaHue), YCIeX U HeyJlaya, HE3aBUCHMbIC WCIBITAHUS, Cepus
UCTIBITAaHUM, HAXOJIUTh BEPOSITHOCTU COOBITHI: B CEpUM HUCIBITAHUMA IO
IIEPBOIO YCIIEXa, B CEPUU HCNBITAHUM bEepHYIUIN, B OIBITE, CBA3aHHOM CO
CIy4yallHbIM BBIOOPOM M3 KOHEYHOM COBOKYMTHOCTH;

CBOOOJIHO ONEpUPOBATH HOHATUSAMU: cilyvyaiHas BEJINYMHA,
pacnpe/iesieHne BepOsSTHOCTEH, AuarpaMMa pacrpejaesieHusi, OuHapHas
cilydaiiHasi BEJIMUMHA, TEOMETPUUECKOe, ONHOMHUAIBHOE PAaCIpEICICHUE;
ONEPHUPOBATH MOHATUAMH: COBMECTHOE PACIIPENEICHUE JIBYX CIy4YalHBIX
BEJIMYMH, MCIOJb30BaTh TaOJUIy COBMECTHOTO paclpeleseHusi IBYX
CIIy4alHbIX BEJIWYUH JUIsl BBIACICHUSI PaCIPEACICHUS] KaKI0M BEJIUYMHBI,
OIIpEEIICHNS HE3aBUCUMOCTH CIIy4anHBIX BEJIMYMH;CBOOOHO
ONEPUPOBATh TOHATHEM MATEMATHYECKOIO  OXHUAAHUSA  CIIy4alHOU
BENIMYMHBI (pacrnpeneneHus), MPUMEHATh CBOWCTBA MAaTeMaTHYECKOTO
OKMJIAHUS TIPU PELICHUM 3a]ay, BBIYUCISITH MAaTEMAaTHYECKOE OXKUIAAHUE
OMHOMHAIBHOTO U  TEOMETPUYECKOr0  paclpeneseHuil;  cBOOOAHO



ONEPUPOBATh  TMOHATHUSMU: JUCIEPCHUS, CTAaHAAPTHOE  OTKJIOHEHUE
CJIy4alHOM BEJIUYMHBI, MPUMEHATh CBOWCTBA JUCIEPCUU CIIYYAMHOU
BEJTMYUHBI (pacrpeiesieHnsi) Ipu PElIeHUH 3a/1a4, BBIUUCISATh AUCTIEPCUIO
U CTaHAApTHOE OTKJIOHEHHE TEeOMETPUYECKOr0 M OMHOMHUAIBHOTO
pacnpeneneHuu.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

BBIYHCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKH IO JIaHHOM BBIOOpKE W
OLICHMBATh XapAKTEPUCTHUKU T'€HEPATbHONM COBOKYIMHOCTH JaHHBIX IIO
BBIOOPOYHBIM XapakTepucTukaMm. OLEHWBAaTh BEPOATHOCTH COOBITHHN U
IPOBEPATh  MPOCTEHIIME  CTATHCTHYECKHE  THUIIOTE3bl,  MOJb3YACh
V3YUYEHHBIMH PACIIPEICICHUASIMU;

NPUBOIUTHh NpPHUMEPBl  3a4ay, MPUBOJAIIMX K  IOKA3aTEIbHOMY
paclpeeneHuro, 3aaa4, IPUBOASAIIMX K HOPMAJIbHOMY PaCIpEIeICHUIO.
OnepupoBaTh  MOHATUSMU:  (QPYHKIHUS  TJIOTHOCTH  BEPOSITHOCTH
NOKAa3aTeNbHOIO pacrpeneyieHusi, (QYHKIUS IUIOTHOCTH BEPOSTHOCTU
HOPMAJILHOTO  pachpeneneHusi, (QYHKIUS IUJIOTHOCTH M CBOMCTBA
HOPMAJBbHOIO  pacHpeleIeHUs ;ONpeaesaTh Kod(QPUIUEHT JuHEeHHOU
KOPPEJSLNU, BHIOOPOUHBIN KOA(P(OULIMEHT KOPPEIIALIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
AJITEBPA
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Konrpoaenbie  Ipaxruieckue o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMbI TUHEHHBIX
YpaBHEHUU
2 Oynkiun u rpaduku. CreneHHas QyHKINS C 12 1
1[eJIbIM TIOKa3aTesieM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppatmonansHble ypaBHEHUs
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHUS
Jlorapudmuueckas GyHKIUS.
5) 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuieckre BoIpaKeHUs U 29 1
YpaBHEHHUS
7 [TocnenoBaTeTbHOCTH M POTPECCUN 10 1
8 HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




I'EOMETPUA

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoe pacrosnoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
BEPOATHOCTDb U CTATUCTUKA
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM nupposbIe
Ne ni/m P Konrtpoabsnbie IIpakTnueckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI

pecypcebl




1 DneMeHThl Teopuu rpados 3
5 CityqaifHbIe OTIBITHI, CITyYaiiHbIE COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBaMU U
3 coObITusiMu. Clio’keHHEe U YMHOKEHHUE 5
BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
He3zaBucumeble coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu 11ocie10BaTeIbHbIX UCTIHITAHUH.
5) Ucnwitanus bepaymnu. CinydaiiHelii BEIOOp )
13 KOHEYHON COBOKYITHOCTH
6 CitydaiiHble BEJIMYMHBI U paclpeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
11 KJIACC
AJITEBPA
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabupe  TpakTieckue (uudposbie)
n/n NMPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypesi
1 I/ICCJ'IC,ZLOBaHI:IC (GYHKIUH C TOMOIIBIO 29 1
MTPOU3BOTHOM
2 [TepBooOpa3Has 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHMA. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 HppanmonanbHble, MOKa3aTeIbHbIC U 24 1




norapuMUYECKHe HEPABCHCTBA

5 KomiuiekcHele yncia 10 1
6 HarypanbHble 1 1ienble yncna 10 1
CucTeMbl pallMOHATIBHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPU(PMUUECKUX 12 1
YpaBHEHUU
8 3aa4u ¢ mapameTpamu 16 1
9 HOBTOPCHI/IC, 0000111eHIEe, CUCTEMAaTH3AIUS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
TFEOMETPUS
KoumnuectBo yacos DJIeKTPOHHbIE
No /11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsusie  Tpaxrusecie (uu¢posBbIe)
MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 AHaUTHYECKas TEOMETPUS 15 1
5 [ToBTOpEeHUE, 06001IEHNE 1 15 1
cucTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaayu moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHus 5 1
; IToBTOpenue, 0000IIEHNE U 17 5
cucTeMaTH3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102 8

BEPOATHOCTBb U CTATUCTUKA

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Konrposbnusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
3aKoH OOJNBIINX YHCET
DJIEMEHTHl MaTEMAaTUYECKON CTATUCTUKU
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOpMAaJIbHOE pacIpeieeHus
4 Pacnipenenenue Ilyaccona 2
CBs13b MeX1y ClTy4allHBIMHM BETMYMHAMHU 6
6 O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
AJITEBPA
Koau4vecTBo yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoka Beero KonTpoabubie IIpakTuuyeckue fI[:yT'i‘eHI/Iﬂ :)Ig;)l;[;zl:;feﬂbﬂble
padoThI padoThI pecypesi
1 MHO)I(GC:I:BO, OTepalliy HaJl MHOKECTBAMU 1
U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECSATHUYHBIE TPOOH, MIPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pellIeHus TPUKIATHBIX 3a7a4
7 [Ipumenenne qpodei u MPOIEHTOB IS 1
pelIeHHs TPUKIIATHBIX 33]1a9
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIa
9 Ava/I(i)MeTI/IIIeCKI/Ie OTEPALNH C 1
JIEUCTBUTEILHBIMHU YHCIIAMHU
10 Mozv[ym, JIEUCTBUTEIILHOIO YKCIIA M €T0 1
CBOMCTBA
11 [TpuGm>xE€HHBIC BEIYKMCIICHHUSI, PABHUIIA 1




12

13

14

15

16

17
18

19

OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yibTaTa BRIYUCICHUN

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOTO4JIEHBI C IETBIMH KO3 UITHCHTAMH.
Teopema Buera

Pemenue cucreM JIMHEWHBIX ypaBHEHUI
Pemenue cucreM JIMHENHBIX ypaBHEHUI
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuibl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuibl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HAUYCHUS

21

[IpuMeHeHue onpenenuTens A peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

22

23

Pemenune npuknagHeIxX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHeixX 3a1a4 ¢ NOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

24

KoHnTtponbHas padota: "PanronanbHbie




25

26

ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX YpaBHEHUH"

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.

B3aunmuo obparnbie pynkiun. Kommosumus

byHKIHHA
I'paduk GyHkmmu. SaemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

OO6nactb ornpeaesieHus] 1 MHOYKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomMeKyTKH 3HAaK MOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH

29

30

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOoisiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha TPOMEKYTKE

Jluneitnas, kBagpaTHuHas U IpoOHO-
JTuHeHas QyHKuuu

31

32

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
HOCTPOCHHE TPaPHUKOB ITUX (PYHKLIUH
DeMeHTapHOe UCCIeI0BaHue U
MOCTpOeHNE TPaPUKOB ITUX PYHKITUN

33

34

35

36

Crernens ¢ 1enbIM 1okaszareiaeMm. bunom
Herorona

Crernens ¢ 1enbpIM nokaszaresiaeMm. bunom
Herorona

CrenenHast GyHKIHUS C HATYpaJIbHBIM U
LeJIbIM IToKa3areneM. E€ cBoiicTBa 1
rpadux

KonTtponbhas padora: "CreneHHast
¢byukmus. E€ cBoiicta u rpaduk"

37

Apudmerndeckuii KOpeHb HATypaIbHOMN




CTEIEHU U €r0 CBOMCTBA

38

39

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHH U €r0 CBOMCTBA

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHH U KOPHU

40

41

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKALIMX CTENIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTETIEHH U KOPHU

42

43

44

45

HppaumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

HppanmonaneHele ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
yYpaBHEHUHU

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

46

47

48

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
VPPALMOHATIBHBIX YPABHEHUM
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPALMOHATIbHBIX YPABHEHUM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAJIBHBIX YPABHEHUN

49

CaoticTBa U rpauK KOpHsI N-Oi CTENEeHH
KakK (DyHKIIMM OOpaTHOW CTETIEHH C
HATYpaJIbHBIM ITOKA3aTelIeM

50

CaolicTBa U rpaguK KOpHsI N-Oi CTENeHH
Kak (PyHKIIMHU OOpaTHON CTENEeHH ¢
HaTypaJbHbIM [10Ka3aTelIeM




KonTtponbnas padora: "CBolicTBa u rpapuk

51 KOpHs N-oi cTenenu. VpparoHaibHble 1
ypaBHeHus"

59 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTEeNIEM H 1
e€ cBoiicTBa

53 C:FCHGI:IB C pallMOHAJIbHBIM [10Ka3aTeJIeM U 1
e€ CBOMCTBa

54 C:FGHGEII) C pallMOHAJFHBIM TTOKA3aTeNIeM H 1
eé cBoiicTBa

55 [Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpainKa byHKIMN A7 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpa:bmca byHKIMH 17151 1
peleHNs ypaBHEHUH
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

58 METO/IBI PEIIEHUS TOKA3aTEIbHBIX 1
yYpaBHEHUHU
[Toka3zarenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/IBI PEIIEHUS OKA3aTEIbHBIX 1
yYpaBHEHUNU
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
yYpaBHEHUN

61 KonTponbhas paborta: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudm uncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uncna. CoiicTBa jJorapudpma 1

65 JlecaTuuHbIE U HATypaJIbHBIE JOTapH(PMbI 1

66 JlecaTUUHbIE U HATypaJIbHBIE JTOTapH(PMbI 1




[IpeobpazoBanue BeIpaXXxeHUU, COAECPKAIINX

67
sorapudmbl

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
Jorapugpmbl

69 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIIX
jorapudmbl

70 Jlorapudmudeckas GpyHKIHs, €€ CBOKWCTBA U
rpaduk

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

79 Hcnonw3oBanue rpa:bmca byHKIUYU 1151
peleHNs ypaBHEHUH

73 Hcnonb3oBanue rpaibpn(a byHKIMN 1715
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI pelIeHus JJorapu(PMUIECKUX
YpaBHEHUHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus JJorapu(MUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus JJorapu(HPMUIECKUX
ypaBHEHU U

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUECKUX YpaBHEHUIN

79 KonTtponbHas padora: "Jlorapudpmuueckas
¢dbyukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOr0 apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC




YHUCJIOBOT'0 apryMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHI€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 9UCIOBOTO apryMEeHTa
Tpuronomerpuveckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPHYCCKUX 1
(GYHKIMH YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

92 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHUH

94 PemreHne TpUroHOMETpUYECKUX YPAaBHEHHUN 1

95 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Perienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

99 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

100 Perienne TpUrOHOMETPUUECKUX YPAaBHEHHH 1

101 KonTtponbHas padora: 1




"TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHS"

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJlaHusA

102 nocienoBaTeIbHOCTeH. MeTos
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanmn3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas Iporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 Cymma 6ec1<0Heuqu yObIBaromiei
TeOMETPHUYECKOM MTPOTPeCcCun

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyiia CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp3oBaHne MPOTpeccHu IS PeuIeHUs
peabHbIX 33a]a4 IPUKJIaJHOIO XapaKTepa

111 'I'<0HTp0J'II>Ha$I pabora:

[TocnenoBaTenbHOCTH U porpeccuu”

112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI ITpadUKOB
byHKIHMA

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

115 CpoiicTBa (hyHKIIMHA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEepBAIOB /ISl PEIICHUS

HEPABEHCTB




117 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPABEHCTB
118 MeTto MHTEpBAIOB ISl pEIICHUS
HEPaBEHCTB
119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMHI 1S perenust 3a1a4
120 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
GYHKIMH U1 perieHus 3a1a4
epBasi ¥ BTOpasi IPOM3BOIHBIC KIIUA
121 I1 VH
199 Omnpenenenue, TeOMETPUIECKUI CMBICI
MIPOU3BOAHOMN
123 Omnpenenenne, GU3MISCKANA CMBICTT
MIPOU3BOIHOM
124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITUN
195 VYpaBHeHHEe KacaTeIbHOU K rpaduky 1
byHKIIIHN
OU3BOJHBIE 2JIEMEHTaPHBIX KM
126 IT 1
OM3BOJHBIE 2JIEMEHTAPHBIX KM
127 IT 1
128 [IpousBogHast CyMMBI, IIPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH
129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIINH () yHKITHIA
130 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOT'O M KOMIO3UIIMU (YHKIUH
131 KonTtponbHas padora: "[IpounszBoanas”
139 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHuil: "YpaBHEeHHS"
133 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "OyHKuun"
134 HroroBast koHTpOIBHAs paboTa




135 Hrorosast KOHTpoOJIbHAS paboTa

136

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

I'EOMETPUA

wn Tema ypoka

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs

136 10

KoanuyecTBO 4acoB

KoHnTtpoabHbie

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

1 PUCYHKE IIJIOCKOCTH, ITApaJUIEIbHBIX

2 MpaBWJIa U300paKeHUs Ha PUCYHKE

(OTpe3KoB), cepeIMHbI OTpE3Ka

3 MEPECCKAIHECA IpsAMas U IMJIOCKOCTb,

MOJIYTIPOCTPAHCTBO

MOJIYIIPOCTPAHCTBO

5 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,

HECYIIECTBYIOIUX O0HEKTOB

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsaTs crepeoMeTpun: ToUKa, Npsimas,

MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX

IlonsTus: NepeceKaromumecs mIoCKOoCTH,

IlonsTus: NnepeceKaromumecs mIoCKoCTHu,
4 nepeceKarommecs npsaMas v rmjiI0CKOCTh;

MHororpaHHuKH, U300paKeHUE




MHororpaHHUKH, H300paKeHHE
IPOCTEHINNX MMPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOLINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AXCHOMEI CTCPCOMECTPHUHU U IICPBLIC
CIICACTBHA U3 HUX. Crioco05b1 3aJaHusg
IPpAMBIX U IUIOCKOCTEH B IIpOCTPaHCTBC.
O0o03HaueHus MpsAMBIX U IIOCKOCTEH

10

N300paxkeHne cedeHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU [BETAMHU

11

12

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust




IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

14

15

Meroa cnefoB At MOCTPOSHUS CEYEHUM
Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEH

16

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3alliCh HI1aroB
MOCTPOCHHS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aI11Ch 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsMbIxX B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnun
MapaJuIeIbHBIX MPSAMBIX INIOCKOCTBIO

26

27

28

29

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3AHHBIC C




PacrojI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOI U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTU IPSIMOH U
IIJIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO MPSMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTexe U
MapaJIEIBHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MpUMCHCHUC
I TIOCTPOCHUA Ce4YeHH I KY6a u
HapaJureJCiuIieaa. CaoiicTBa
nmapajjiejcnmicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAANIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPY IEPECEUECHNH JIBYX MMApaJUICIIbHBIX
ILJIOCKOCTEMN TPEThEN




37

38

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH IIPAMOM ¢
JBYMS IapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleJenune1a

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TIapajuieIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[11nockocTH ¥ IepNeHAUKYISIPHBIE UM




IpsAMBIC B MHOI'OI'paHHUKAX

47

48

49

[lepneHquKymsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIspa u3 TOYKU HA
MPSIMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHuKyIIsipa U3 TOYKH HA
MPSAMYIO

Teopema 0 TpEX NMeprneHaAuKyIIpax
(npsimast u oOpaTHas)

50

51

52

Teopema 0 TpEX nepneHANKyIIpax
(mpsimast u oOpaTHasi)

Yron MECKAY CKPCHIMBAOIIIUMHUCA
IIpsAMBbIMHA

[Tonck neprneHMKyIspHBIX IPSIMBIX C
MOMOIIIBIO IEPHEHAUKYISIPHBIX
IJIOCKOCTEN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
[IPaBUIILHON ITUPAMUJBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUJIILHON ITMPAMUJBI C IIOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKLIUH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. IInockocTn
CUMMETPUH B MHOT'OTPaHHUKAX

57

[Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU




58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

CriocoObl OMYCTUTH MEePIEHANKYISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

CrBur 1o HenapajIeIbHOU NMPSAMOH,
M3MEHEHHUE PACCTOSIHUIMA

62

Kontposnbnas padota "B3zanmuoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpeHue: yroy Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yTIila

67

68

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX ITIOCKOCTEN
[Ipu3Hak nepneHaAuKyJISpHOCTH
ILUIOCKOCTEM; TeOpEMa O IPSIMOK
[IEpECEUYCHUS ABYX IUIOCKOCTEH




NEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

70

[IpssMOyTONBHBIN MapajuIeenuIe; Kyo;
M3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 AuaroHajav nmpsaMoOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuyuecKie U MpUKIaJIHbIC
3a71a4M, CBA3aHHbIEC CO B3aUMHBIM
PaCIIOI0KEHUEM IPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMEIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIMMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHsIX

PaccrosiHME OT TOYKH 10 IUIOCKOCTH,
paccTostHue OT NMPSAMOU 10 IIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

CKpCHIMBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77

78

DneMeHTHI ChEePUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

KonrtponsHast padora "Yrisl u




paccrosiHus"

Cucremaru3zanus 3HaHUN "MHOrOrpaHHUK

79 " 1
U €T0 AJIEMEHTHI

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamua

81 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL. 1
[IpaBunbHas npusma

82 [Ipsimoii napamienenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinmykiible MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonTtponsHas pabora "MHOrorpaHHUKH" 1

86 IToHsATHE BEKTOPa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Beruuciienue yria Mexay BEKTOpaMu B 1

IIPOCTPAHCTBE




94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBas koHTpoIbHAs paboTa 1 1
101 Hrorosas KoHTpoJIbHAsI paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME
BEPOATHOCTb U CTATUCTUKA
KoanuectBo yacos JJIeKTPOHHBIE
Nen/m | Tema ypoka Kourpoabusie IIpakTuueckue Aara unpposbie
Bcero U3ydeHusi oOpa3zoBaTebHbIE
padoThI padoTbI pecypest
1 I'pad, cBsa3ubIl Tpad, npeacTapaeHNe 1
3aJja4uM ¢ IOMOIIbIO Tpada
5 CremneHnb (BaJIGHTHOCTD) BepiInuHbL. [1yTh 1
B rpade. Llenn u nukisl
3 I'padsl Ha miockocTH. [epeBo 1
CIIy4ailHOTO AKCIIEPUMEHTA
CrnyuaiiHble S9KCIEPUMEHTHI (OTBITHI) U
4 CiTy4aliHbIE COOBITHS. DJIeMEHTapHbBIC 1

COOBITHS (MCXOIBI)




BeposiTHOCTB ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OIIBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB ClTy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B OIIBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenue, 00beTUHEHNE MHOKECTB
¥ COOBITHIA, IPOTUBOTIOIOKHBIE
coObITusl. @opMyia CII0KEHUS
BEpPOSATHOCTEM

10

VYcii0BHas BEPOSATHOCTh. Y MHOXKEHHE
BeposiTHOCTEN. DopMysia yCI0BHON
BEPOSATHOCTH

VYcnoBHasA BEPOSATHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMysa yCIIOBHOM
BEPOSITHOCTH

dopmyiia OJIHON BEPOATHOCTH

11

12

13

®opmyna baiieca. HezaBucrumblie
COOBITHS

KomOuHaTopHOE NpaBuiIo YMHOXKEHUS.
[lepecTanoBku u paxkropuan

Yucno coueranuii. TpeyroibHUK
[Tackans

14

15

®opmyna Ounoma HproToHa

Kontponshas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,




KOMOWHaTOpHKa"

16

bunapHbIii cydailHbIN OMBIT
(ucmibITaHue), ycrex U HeyJaya.
HezaBucumble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 70 IEPBOIO
ycrexa

17

18

Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
MEepPBOTO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnynnu

19

CrnyualiHblii BBIOOpP U3 KOHEYHOU
COBOKYITHOCTHU

20

21

[TpakTrueckas padoTta ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUIT

Crnyuaiinas BennuuHa. Pacripenenenue
BEpOSTHOCTEN. [Inarpamma
pacpeneneHus

22

Onepauuu Haj cay4ailHBIMU
BenunuuHamu. [Ipumepsl pacnpeneneHuil.
bunapHas cirydaiinas BeJIu4vHa

23

24

25

I'eomeTpuueckoe pacnpeaeneHue.
bunomuaneHOE pacnpeneneHne

MaremaTruecKoe OKHIaHUE CIyYaHON
BenM4YMHBI. COBMECTHOE pacipe/iesieHue
JIBYX CIyYallHBIX BEJIMYHH

HesaBucumsble ciiyyaliHbIe BEJIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMS.
MareMaTHuecKoe OKuaaHne OMHAPHOM




CIIy4ailHOM BEJINYMHBI

MaremaTtuueckoe OXXHaaHUue

26 reOMETPUYECKOr0 U OMHOMHUAIBHOTO 1
pacnpeneeHui

27 Jucnepcust U cTaHAAPTHOE OTKJIIOHCHHE 1

28 Jucniepcust OMHAPHOM cirydaiiHON 1
BennurHbBL. CBOWCTBA JUCTIEPCUU
MareMaTH4ecKoe OKUIaHNue

29 NPOM3BEACHUS U JUCTIEPCUS CYMMBI 1
HE3aBUCHMBIX CIIyYailHBIX BETHYUH
Jucrniepcrsi OHHOMHATILHOTO

30 pacnpenenenus. [Ipaktuueckas padoTa ¢ 1
UCIIOJIb30BAHUEM AJICKTPOHHBIX TAOIHII
Jlucriepcnst M cTaHAapTHOE OTKIIOHEHUE

31 TreOMETPUYECKOr0 paclpe/ieeHusl. . 1
[TpakTuyeckas pabora ¢
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOIHIL

32 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 1
Konrtponbnas padora Ne2: "HMcnbiTanus

33 bepraymmm. CinyJaiiHble BETHYUHBI U 1
pacnpenenenus"

34 O06o01IeHne U cucTeMaTu3alus 3HaHu| 1

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KUIIACC
AJITEBPA

Ne
n/n

Tema ypoka

[IpumeneHne Mponu3BOIHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIIMU Ha OTpe3Ke
Haxoxxnenne HanOoJIbIIero u

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN

(GyHKIIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKINHU Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

13

[IpuMeHeHne pOU3BOIHOM IS
HaXO0XKJICHUS HAaWTy4llIero penieHus B
MIPUKJIAHBIX 3aJja4ax

14

15

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEACIICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOpMYIOi UITH
rpaduxkom

16

17
18
19

[IpuMeHeHne Mpon3BOHON IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
poliecca, 3alaHHOro (GopMyIoN Ui
rpaduKoM

Komnozunus pyHKiui

Komnozunus pyHKiumi

Komnoszunus ¢pyHkImit

20
21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

N e i




KOOPJAMHATHOM INIOCKOCTH

KonrponsHas pabdora: "UccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO
11EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaXxOX/1€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

27 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HproTona-JleiiOnuna

28 Brruncnenue onpenenéHHOro HHTerpaia
o opmyne Herorona-JleriOnuma

29 [IpumeHeHue nuHTerpana i HaXoXACHUS
10! IIOCKUX GUryp

30 [TpumMeHeHMe UHTETrpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 HpHMepvaemeHHﬁ b depeHInaTbHBIX
yYpaBHEHH

32 [Ipumepsr vpemeHHfI g depeHInaTbHBIX
ypaBHEHUH
MaremMaTHuecKkoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
muddepeHIranbHbIX YpaBHEHUH

34 KOHTpOJ'II?'HaSI paborta: "[lepBooOpa3nas u
UHTerpal

35 Tpuronomerpuveckne GyHKIINH, UX
CBOWCTBA U TpaduKH

36 Tpuronomerpuueckue GyHKIUH, UX

CBOICTBa U Tpaduku




Tpuronomerpuueckue GyHKIUH, UX

37 o
CBOICTBA U TrpaduKu

38 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

42 yYpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPHUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETPHUUECKUX
HEPaBEHCTB

47 Pemrenne TpuroHOMETpHYECKUX
HEPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPUYECKUX (QYHKIIHM.
Tpuronomerpuueckre HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOTbI pEIICHUS




IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI PCHICHUSA

o1 MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIC METOJIbI PEIICHUS
MMOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS
norapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

57 OcHOBHBIE METOABI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

58 OCHOBHBIE METOBI PEIICHUS
HppallMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

60 OcHOBHBIE METOBI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

61 I'padmueckue MeToap! peieHs
UppallMOHANFHBIX YPaBHEHUI

6 I'padmueckue MmeToab! peieHus
HPPAIMOHAITLHBIX YPaBHEHUI

63 I'padmueckue MeToabI pettieHs
MOKa3aTeIbHBIX YPABHEHUI

64 I'pacdmyeckue MeToabl penieHus
MTOKa3aTeIbHBIX HEPABEHCTB

65 I'padmyeckue MeTOBI pelIeHUS

Jorapu(pMHUUECKUX YpaBHEHUN




66

67

I'padmyeckue MeToAbI perieHUs
Jorapu(pMHUUECKUX HEPABEHCTB

I'paduueckue METOIbI pelICHUS
norapuMUYECKUX HEPABEHCTB

68

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeToabI pemieHUS
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUU

70

I'padmyeckue MeToabl pemicHUsS
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

71

72

73

74

75

I'padmyeckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKux
HEPABEHCTB

KonrtponsHas padora: "UpparoHanbHele,
MOKa3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBA"

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (OpMbI 3arucu
KOMILIEKCHOT'O YHCia

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKas (pOpMBbI 3arucu
KOMILIEKCHOI'O YHCIIa

Apudmerndeckre onepanum ¢
KOMILUIEKCHBIMH YHCIIaMU

76

Apudmerndeckre oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77
78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha




KOOPJAMHATHOM INIOCKOCTH

®opmyiia Myaspa. KopHu N-oit crenenu

7 13 KOMIUJIEKCHOTO YHUCIIa .

80 ®opmyna Myaspa. Kopuu N-oii ctenenu 1
13 KOMILJIEKCHOT'O YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JIst

81 perieHust GU3NIECKUX U T€OMETPUUCCKUX 1
3az1a4

82 KOHTp”OJII)Ha?I pabota: "KomruiekcHbie 1
qucna

83 HatypanbHble 1 1ebie Yrcia 1

84 HarypanbHblie U 1ienble ynucna 1

85 [IpuMeHeHne NpuU3HAKOB ACITUMOCTH 1
LEJbIX YUCEIl

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH 1
L[EJIbIX YUCEl
[IpuMeHeHne MpU3HAKOB ACTUMOCTH

87 1
uensix yucen: HOJl u HOK

88 [TpuMmeHeHne MPU3HAKOB AETUMOCTH 1
uensix yucen: HOJl u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH 1
L[EJIBIX YUCEJI: OCTATKH 10 MOIYJIIO

90 [IpuMeHeHne MPU3HAKOB AETUMOCTH 1
LEJIBIX YMCEJI: OCTATKH 110 MOJIYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LETBIX YUCeN: anropuT™ EBkimmna st 1
pEeIIeHus 3a/1a4 B LIEJIBIX YHCITaX

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbx 1
quce
CucremMa 1 COBOKYITHOCTh ypaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI- 1

CIIEICTBUS




Cucrema 1 COBOKYITHOCTh ypaBHEHUI.

94 PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CICOCTBUA
95 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELIEHUS CUCTEM U
97 COBOKYITHOCTE MTOKA3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYIIHOCTEH JIorapu(MU4eCcKux
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(MU4IeCcKUx
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

101 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UTHTEPIPETALUS TOTyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaTOB

[IpuMeHeHrne HEPAaBEHCTB K PELICHUIO
103 MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 13
pa3IMYHBIX 00JIacTel HAYKH U peaTbHON




KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yIbTaTOB

Kontposbnas pabdora: "Cuctemsl
palMOHANTBHBIX, UPPALUOHATBHBIX

104 1
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHH"

105 PannoHasibHble ypaBHEHHUS ¢ IapaMeTpamMu 1

106 PanmonansHble HEpaBEHCTBA C 1
napameTpamu

107 PanrioHanbsHbBIE CUCTEMBI ¢ TTapaMeTpamMu 1

108 HppauunoHanbHble ypaBHEHMS, 1
HEpaBEHCTBA C MapamMeTpaMu

109 HppaunoHanbHble CUCTEMBI C 1
napameTpamu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 ITokazareabHbIE CUCTEMBI C TApAaMETPAMU 1

112 Jlorapudmuueckue ypaBHeHUs, 1
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue cucTeMsl ¢ 1
napamMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C 1
napameTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C 1
napamMeTpamu

116 TpuroHoMeTpuvecKkne CHCTEMBI C 1
napameTpamu
ITocTpoenue u uccieoBaHuE

117 MaTeMaTHIECKHX Mojenei peabHbIX 1
CUTYyallUi C TOMOIIIBIO YPAaBHEHHH C
napameTpamu

118 [TocTpoenue u ncciaenoBaHme 1




MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTYaIUH C MIOMOIIBIO CUCTEM YpPaBHEHHIA
C mapameTpaMu

119

120

[ToctpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

Kontponbnas padota: "3agauu ¢
napamerpamu”

121

122

[ToBTOpeHme, 06001IEHNE,
cucrtemaTusanus 3Hanui: "YpaBHeHus"
[ToBTOpeHME, 0000MIIECHNE,
cucTeMarusauvs 3Hauui: "YpapHenus"

123

124

[ToBTOpeHME, 0000MIIECHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpenue, o6o0IEHNE,
cucremarnsauus 3Hanui: "HepaseHncraa"
[ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

127

[ToBTOpenue, o6o0IIEHNE,
cucremarusanus 3HaHuii: "[Ipon3BogHas u
e€ npumeHeHue"

128

129

130

[ToBTOpenue, 06061IeHNE,
cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npuMeHeHue"

[ToBTOpeHue, 060061IeHNE,
cuctematusanus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpeHue, 06001IeHNE,




cucreMarusauus 3Hauui: "MHterpan u ero
npuMeHeHue"

[ToBTOpeHue, o600IIEeH e,

131 S " 1
cucTeMaru3auus 3HaHui: "@yHkuuu
[ToBTOpeHue, 06001eHNE,
132 o " 1
cucTeMaru3anus 3HaHui: "OyHKkuun
[ToBTOpeHue, 0600mIEeHNE,
133 son " 1
cucTeMaru3auus 3HaHui: "@yHkuuu
134 HToroBasi KOHTpOJIbHAsL paboTa 1 1
135 Hroroast koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHME, 0000IIECHNE, 1
CcUCTEMaTU3alus 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME
IF'EOMETPUS
KoumnuecTBo yacos DJIeKTPOHHbIE
ara nu(ppoBbIe
Nenn/m  Tema ypoka Kontpoabubie IIpakTnyeckue A bp
Bcero H3y4eHusi oOpa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha TUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTrOopenue Temsl "CkansipHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 IloBTOpEeHME TeMbl "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEHME TEMBI 'Y paBHEHHE MIPSIMOH, 1




IIPOXOs1IeH uepes 1Be TOUKH"

ypaBHeHI/IC IJIOCKOCTH, HOPpMAJIb,

> YpaBHEHHE IJIOCKOCTH B OTPE3Kax

6 VYpaBHeHHE MII0CKOCTH, HOPMaJlb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

7 BexropHoe nmpousseeHue

3 JIuHeliHbIe HepaBEHCTBA, JTMHEHHOE
MIPOrpaMMUPOBAHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE
MIPOrpaMMUPOBAHHE

10 AHaJIUTUYECKUE METOABI pacyéra yria
MEXy TPSIMBIMH B MHOTOT'paHHHKaX

1 AHanuTHYECKUEe METObI pacuéTa yria
MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX

12 @opMyia pacCTOSTHUSA OT TOYKH J10
IUIOCKOCTH B KOOPJMHATaX

13 HaxoxzaeHue paccTossHUI OT TOYKHU A0
MIJIOCKOCTH B KyOe

14 HaxoxxaeHue paccTOsSHUM OT TOUKHU 10
IUIOCKOCTH B NPaBUJILHON MHpamMuJie

15 KonTponbhas pabota "Ananuruyeckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CeueHnst MHOTOIPaHHUKOB: METO/] CJIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX

IJIOCKOCTEN




19

[TapannenpHbIE IPSMBIE U INIOCKOCTH:
MapaJjieIbHbIE CEYEHUS

20

21

22

[TapannenpHbIe IPSMBIE U TNIOCKOCTH:
pacy€T OTHOILLICHUI

HapaJ'[J'ICJ'ILHBIC IIPAMBIC U IIJIOCKOCTH:
YTJIbI MEXAY CKPCHIWBAOIIHUMUCT
IIpAMBbIMHA

[leprnieHIuKyNApHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJaPTHBIE Maphbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOI'PAaHHUKOB

23

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPeX
MEePIEHIUKYIIAPAX

24

[IepnenuKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIUIUH B
MHOT'OTPaHHUKAX

25

26

27

[ToBTOpEeHMe: mIomaaH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01A e, COOOPaKEHUSI TIOT00MS

[ToBTOpEeHME: MmIOMmAIN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moao0ous
[ToBTOpEeHMeE: MmIOImAaIN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moa00us

28

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha




9acTH, COOOpaKECHHUSI TOA00MS

29

30

31

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOA00MS
Kontposbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesenuresa

32

33

34

3amaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKLIUHU yTiia
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaiesienunesa

[TpuknaaHble 3aauu, CBSI3aHHbIE C

BBIUHCIICHHEM 00bEMa MMpAMOYT'OJIbHOTO
apajijiejcnuieaa

35

36

37

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
BBIUYHCIICHHEM 00BbEMOB IPSIMOMN MPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOI PU3MBI

38

Brraucienne 00bEMOB TEI C IIOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém
HaKJIOHHOM MPU3MBbI

39

Brruncienue 005EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaita. Oobém
MHPAMUIBI




®opmyna 00béMa mupamuibl. OTHOIIEHUE

40
00BEMOB MUPaMU/I C OOIITUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyeCcKre 3aJjauu, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00BEMaMH MUPaAMUIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenue o0bEMOB. Boruncnenue
paccTosHUSA A0 IUNIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOrOrpaHHuka"
unuuapudeckas TOBEPXHOCTb,

48 o0pa3yrolne UIMHIPHIECKOM
MTOBEPXHOCTHU

49 Hunuuap. [Ipsamoit KpyroBon UIMHAP.
[1nomane MOBEpXHOCTU HUTUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU MmoBepxHOocTH. KoHyC

51 CeueHue KOHYca IIIOCKOCTHIO,
NapajuIeIbHOM MIIOCKOCTU OCHOBAHUS

59 Yceuénnsplii konyc. M3o00paxenue

KOHYCOB U YCEUEHHBIX KOHYCOB




[Tnouianp 60KOBOM OBEPXHOCTH U

>3 IIOJIHOM MOBEPXHOCTH KOHYCa

54 [Inomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeomeTrpuyeckue 3aaun Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUCHHUH INHAPA, KOHYCca
CrepeomeTpuyeckue 3aaun Ha

56 JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
[IOCTPOCHUEM CEUEHHMH WINHAPA, KOHYyca

57 [TpuknaaHbie 33129, CBSI3aHHBIE C
WIMHAPOM

58 [IpuknaaHble 3a1a4u, CBSI3aHHbIE C
WIAHAPOM

59 Cdepa u map
[lepeceuenue chepsl u mapa c

60 tockocThio. Kacanume mapa u chepbl
TUTOCKOCTBIO. Byt n m300pakenue mapa
[Tepeceuenue cheps! u mapa c

61 miockocThio. Kacanue mapa u cdepsl
TUTOCKOCTRIO. But n m300pakenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u eé
qacTen

63 Cummerpus chepsl u mapa
CrepeomeTpHuyeckue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO




CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,

05 CBSI3aHHBIE CO cepoil U mapom,
MIOCTPOCHHUEM UX CEYEHHI MII0CKOCTHIO

66 [TpuknanHeie 3a1a49u, CBSI3aHHBIC CO
cdepoit u mapom
[ToBTOpEHHE: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noaoous

68 Pa3znuynble KoMOMHALIMY TeI BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

71 KontponbHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O6nem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IIUJIHH]IPA
Brruucnenune o0bEMOB TeN ¢ TOMOIIIBIO

73 omnpeaenéaHoro uaTerpana. O0bpém
KOHYycCa

74 [Tnomaau 60KOBOH U MOTHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIC C

75 BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYca

76 [Tpuknagueie 3agaun mo Teme "OOBEMBI U




IJIOIIA I TOBEpXHOCTEN Ten"

77

OO0BEM I1apa U MAPOBOro CEKTOPA.
Teopema 06 00béme trapa. [lnomans
cdepsl. CTepeoMeTprUSCKHE 33/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
1Iapa, mapoBOro CErMEeHTa U IapOBOT0
ceKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanbio cepbl. COOTHOIICHHUST MEXKTY
TUTOIIASIMH TTOBEPXHOCTEH B 00BEMaMu
MOIOOHBIX TeJl

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6wEma mpu o 1o0uu.
CrepeomeTpruecKue 3aa4u, CBI3aHHbBIC C
BBIUHCIIEHHEM 00BEMOB TeJI U IIJIOMIAIEN
IIOBEPXHOCTEU

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBrokeHust mpocTpaHcTBa. OTOOpaskeHUs..
JIBrokeHus U paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBMKEHUMN

Buael n1BukeHUiN: napaieIbHbIN
MEePEHOC, LIEHTPaIbHasl CHMMETPHS,
3epKajibHasi CHAMMETPHSI, TOBOPOT BOKPYT
IpsAMOI

[IpeobpazoBanms nomodwus. [Ipsmas u
cdepa Ditnepa




84

FCOMeTpI/I‘-I€CKI/Ie 3ala41 Ha IMPUMCHCHUC
JABHKCHU A

85

86

87

88

89

90

KonTponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[lapanienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUMH:
"BexTops! B mpocTpaHcTee”

O6o06maromee moBTopeHue 11 MOHITHI 1
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

Ob6o06maromiee noropeHue 11 noHATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTrpaHHUKA"

Ob6o61matomee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

91

O6o61matomee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATHU3aL1sl 3HAHUI:
"ITnomaay MOBEepXHOCTU U 0OBEMBI




KpyIibIX Ten"

92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[Tnomaan MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

93
94

WroroBas koHTpoJIbHAs paboTa

HroroBas koHTpobHAs paboTa

95

96

97

98

[ToBTOpenue, 0000IICHNE 1
cUcTeMaTu3alus 3HaHUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUM

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHH




COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 8

BEPOATHOCTDb U CTATUCTUKA

Ne
n/n

Tema ypoka

HepaBencrBo YeObimena. Teopema
Yeooimena. Teopema bepuymnnu. 3akon
OO0JIBIINX YHCE

HepasenctBo Yebnimena. Teopema
Yeooimea. Teopema bepuymnnu. 3akon
OO0JIBIINX YHCE

KoJsnuyecTBo 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

HepasenctBo Yebnimena. Teopema
Yeorimena. Teopema bepuymnu. 3akon
OOJBIINX YHCeT




Br100pOoYHBI METO]T UCCIICIOBAHMIA

[TpakTrdeckas padoTa ¢ HCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHUII

['enepanpHas COBOKYIIHOCTh U Clly4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPEHEro 1
JUCIIEPCUU TeHEPATIbHON COBOKYIIHOCTH €
IIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHas COBOKYITHOCTb U CllydaiiHas
BbIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPeTHEro 1
JUCIIEPCUU TeHEPATIbHON COBOKYITHOCTH €
MIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OneHHBaHUE BEPOSITHOCTEH COOBITHH 1O
BBIOOpKE

Craructudeckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3Y4YEHHBIX pacnpeneaeHui

10

11

12

Craructudeckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3yYECHHBIX pacrpeieICeH
[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AIIEKTPOHHBIX TAOIHII

[IpuMeps! HeTPEePBIBHBIX CITyYalHbIX
Benn4YUH. OyHKIUSA IOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepst
3aJa4, IPUBOIAIINX K MOKA3aTEIbHOMY U K




HOPMAJIBHOMY PacCIIpeIeICHUSIM

(DYHKI_[I/IH IIJIOTHOCTH BEPOATHOCTH

14 N0Ka3aTeIbHOT0 pacIpeIeIeHuUs

15 OYHKIHS IIIOTHOCTH BEPOSITHOCTH
HOPMAJILHOTO pacrpeieeHus
[TocnenoBarenbHOCTD OAMHOYHBIX

16 HE3aBUCHMBIX cOOBITHI. [Ipumep 3amaun,
npuBOALIeH K pactpenenenuto [lyaccona

17 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM
AJIEKTPOHHBIX TAOJIUIT

18 KoBapuanus 1ByX Ciiy4ailHbIX BETUYHH.
KoaddumuenT xoppensiuu

19 CoBMmecTHBIC HAOTIOIEHUS IBYX BETUYUH

20 Bri6opounslii k03 puineHT Koppensuu

21 Paznuune Mex 1y TMHEWHOMN CBSA3BIO U
NPUYMHHO-CJIEICTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOIUI]
[IpencraBnenne JAaHHBIX C TOMOIIBIO

24 TaOIHI] ¥ TUarpamm, OrucaTeabHas
CTaTUCTHKA

o5 OnBITH C pABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMUA COOBITUSIMHU

26 Brruncnenue BeposTHOCTEH COOBITHI C
npUMeHeHneM GopmyI

97 Brruncienne BeposTHOCTEH COOBITHH C

MpUMEHEHHEM IpaUIeCcKUX METO/I0B:




KOOpJMHATHAsI psiMasi, IEPEBO,
JrarpaMmma Jujiepa

28 CrnyvaiiHble BeIMYMHBI U PACIIPEIeTICHHS 1

29 MaremaTuyeckoe OKUJIaHUe CITy4yalHOU 1
BEJIMYMHBI

30 MaremaTruecKoe OKHIaHUE CIYyYAHON 1
BEJTMYUHBI

31 KoHnTtpoinbHas padora: "BeposTHOCTh 1 1
cTaTucTuka"
Boruncnenue BeposiTHOCTEH COOBITUH C

32 npuMeHeHueM (GopMyl U rpadudecKux 1
METO/IOB
Boruncnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHneM GOopMyIT U rpaduyecKix 1
METO/I0B
CrnyualiHble BETMUUHBI U pacpeiesICHusl.

34 Marematnueckoe 0)KMIaHUE CIIy4alHON 1
BEJTMYNHBI

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
AJITEBPA
Kon .
T IIpoBepsiemble HpeMeTHbIe Pe3y.IbTATLI 0CBOECHUS OCHOBHOM
. o0pa3oBaTe/IbHOI POrpaMMbI CpeHero 001ero 00pa3oBaHus
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAJIBHOE U JIEHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsSI U IECATHUYHAS IPOOb, TPOIICHTHI
19 BB{HOHHHTB apuMeTHUECKHe  ONepalMd €  palHOHAIBHBIMU U
JeMCTBUTEIIBHBIMU YHUCIIAMU
13 BhImonHATE TpuOIMKEHHBIC BRIYUCICHHUS, HCTIOJB3YS! IPABHIIA OKPYTICHHUS,
JieNaTh MPUKKUIKY U OLICHKY pe3yJbTaTa BEIYMCICHUH
OnepupoBaTh HNOHATUSMM: CTENEHb C ILIEJbIM IIOKa3aTesleM, CTaHIapTHas
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHON CTENCHH;
UCMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAaHTE€HC IPOU3BOJIBHOTO YTJIa,
1.5 UCMOJNb30BaTh  3alMCh  HPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKIHH
2 YpaBHEeHMs U HEpaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W WpPpAllHOHATBHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAUOHAIBHBIX MU
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [IpuMeHSTh ypaBHEHHS M HEPaBEHCTBA JUIA PEUICHHUS MaTeMaTHYECKUX
3ajiau ¥ 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 3a/Ia4M, WCCIIEAOBATh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: QYHKIIHS, CIIOCOOBI 3aJaHusl QYHKIIMH, 00JIacTh
3.1 ONpeNeieHuss W MHOXKECTBO 3HAaueHMHd (QyHKIuM, rpaduk ¢yHKIUH,
B3aMMHO OOpaTHbIE PYHKIINH
39 OnepupoBaTh TOHATHSAMH: YETHOCTh M HEUETHOCTh (QYHKIWH, HYIH
(bYyHKIIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky GyHKIMNA I peIeHus] ypaBHEHUH
34 Crpouth U yuTaTh rpaduKy JTUHEHHOW (YHKIMHU, KBaPATHUHOW (YHKIIUH,
CTeTIeHHOW ()YHKIIMH C [EJBIM MTOKa3aTesleM
3.5 Hcnonp3oBath rpaduku (QyHKUMHA JJIS  MCCIENOBAHMS IPOLECCOB U




3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruxX Y4eOHBIX HPEIMETOB U
peasibHO JKHU3HHM, BbIpaXaTh (pOpMyIaMH 3aBUCMMOCTU MEX]Ty BEIMYMHAMHU

4 Hauana maremMaTHueckoro aHajinza
41 OnepupoBaTh IMOHATUSAMH: I10CIIEAOBATEIbHOCTb, apUdMeTHuecKas Hu
' reoMeTpHuecKas Iporpeccun
492 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBAalOIIas TeOMeTpHYecKas
' nporpeccusi, cyMmMa 6€CKOHEUHO yObIBaroIell reOMeTpU4ECKOi mporpeccuu
4.3 3agaBaTh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUN IS
' pelLeHMsl peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKa
5.1 OnepupoBaTh MOHIATUAMHU: MHOXKECTBO, OIIEPALlM HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammapaTr i ONUCAHUsA
5.2 pealIbHBIX IPOLIECCOB U SBJICHUH, IIPU PEILIEHUH 3a/1a4 U3 APYTUX Y4eOHBIX
PEIMETOB
53 OnepupoBaTb  MOHATUSAMHU:  ONpEAEICHHE,  Teopema,  CIEACTBHUE,
' JI0Ka3aTeIbCTBO
ITEOMETPUSA
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpMeHATh aKCMOMBI CTEPEOMETPUU MU CIEACTBUS W3 HHUX IIPU PELICHUU
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTb MOHATHSAMM: MapajUIeIbHOCTh W MEPHEHAMKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEMN
74 KnaccudumupoBars B3auMHOE pacIoOIOKEHUE MPSIMBIX M TIJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA Yroi, TpaHM ABYI'PAaHHOIO YrJja,
7.5 peOpo BYrpaHHOrO yIJia, JIMHEHHBIN yroja IBYTpaHHOTO yIia, rpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OT'pPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamujaa, IMpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS s
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBITYKJIbIE MHOTOI'PaHHUKH, PAaBUIIbHbIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHbIE IPU3MBI, NTapajlieenuneabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
7.10 OOBSICHITh NPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOTPAaHHUKOB, UCTIOJb3YS




METO CICOOB

7.11

7.12

7.13

7.14

7.15

CTpouTh ceuYeHHUs MHOTOIPAHHMKOB METOJOM CJICIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y

Pemate 3aaun Ha HaXOXXKIEHHE TEOMETPHUYECKHUX BEIMYUH IO OOpas3iam
WM aJIroOpuTMaM, NIPHUMEHSS H3BECTHBIE aHATUTHYCCKHE METOIbI TpHU
pEIICHUH  CTaHJAAPTHBIX MaTEMaTHYECKHUX 3aJlad Ha  BBIYHCIICHHE
PAcCCTOSIHUN MEXAy JABYMsI TOYKaMH, OT TOYKH JO HPSIMOM, OT TOYKHIIO
MJIOCKOCTH, MEK/Ty CKPEIIMBAIOLIIUMUCS MPSIMBIMU

Pemarp 3aaun Ha HaxXOXKJIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpa3nam
WIK alrOpUTMaM, MPHUMEHSSI H3BECTHBIE aHAJIUTUYECKHE METOIbl IpHU
pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXIY CKPEIIUBAIOUIUMUCS MPSIMBIMHU, MEXKIY NPSIMOM M TUIOCKOCTHIO,
MEXy IIIOCKOCTSIMU, ABYTPAHHBIX YTJIOB

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,
nupaMusia) ¢ TMpUMEHEeHHuEeM (OpMyJ, BBIYUCISATH COOTHOIICHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX MHOTOIPAHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CHUMMCTPHUA B IIPOCTPAHCTBE, LCHTP, OCb H
IIOCKOCTb CUMMETPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

7.18

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTEPEOMETPHYECKHX
3a/1a4, MPEANOJIararollX HECKOJBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU popme

HpI/IMeHHTL HpOCTCfIH.IHC nporpaMMHbIC  CpEACTBA H  JSJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

IIpuBOoAUTE NpHUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IprMeHsATh MOJIyYEHHBIE 3HAHWS HA NMPAKTHKE: AHAIU3UPOBATH PEabHbIE
CUTYyallU ¥ TPUMEHSTh U3YYEHHBIC MMOHITHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku cHOpMyJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
CUTyallUM Ha S3bIKE T€OMETPHUH, HUCCIEAO0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemarb  MPAaKTUYECKWE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHUEM
T€OMETPUUYECKUX BEJINYNH

BEPOATHOCTDBb U CTATUCTUKA

Kon
NMpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus




pe3yjabTara

6 Teopust BEpOSTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHaHa,
' HanOoJpIIee, HAMMEHbIIIEe 3HAYCHNE, pa3MaX MaCCHBA YHCIOBBIX JTaHHBIX
OrnepupoBaTh MOHATUSIMH: CIYYaWHBIA DKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
CcOOBITHE, 3JIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIH HMCXOJ) CIy4allHOTO
6.3 OMbITA; HAXOAWTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXHBIMH
CIIy4aiiHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBAThH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHSA: IepeceueHrue U OO0beIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOil CII0KEHHUS BEPOSATHOCTEH
IIPU PEUICHNUH 33134
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HAXOJHUTh BEPOSTHOCTU C IOMOIIBIO MpaBUIa YMHOXKEHUS, C IOMOIIbIO
JIepeBa CIy4yaitHOro OmbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMH: HCIBITAHHE, HE3aBUCHMBIC HCIIBITAHUS, CEPHS
6.7 UCTIBITAHNH, YCIIeX W Hey/aya, HaXOIHWTh BEPOSTHOCTH COOBITHI B Cepuu
' HE3aBUCHMBIX HCTBITAHUN JI0 TEPBOrO yCIeXa, HAXOIUTh BEPOSTHOCTH
coObITHI B cepuu ucnbiTanuii bepnymim
6.8 OnepupoBaTb  MOHATUSMM:  ClydailHas  BEJIUYMHA, paclpeJesieHue
' BEPOSTHOCTEH, IMarpaMma pactpeaeseHHs
11 KJIACC
AJITEBPA
Kon .
TR D IIpoBepsiembie NpeMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
e — o0pa3oBaTe/IbHOI MPOrpaMMbI CpeaHero 001ero 00pa3oBaHus
1 UYucna v BEIYUCICHUS
OnepupoBaTh NOHATHAMM: HATypaJlbHOE, LEJI0€ YHCIIO; HCIIOJIb30BaTh
11 IIPU3HAKU JECIUMOCTH LEJIBbIX YHUCEN, pa3JIoKEHUE YHCIa Ha MPOCThIE
MHO>KUTENH sl PEIICHUS 33129
1.2 OnepupoBaTh MOHIATUEM: CTENIEHb C PAI[MOHAIBHBIM MIOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBICE M HATypaIbHbBIE
jorapu@msl
2 YpaBHeHUs 1 HEpaBEeHCTBA
[TpuMeHsATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKECHUH,
2.1 OTIEPHPOBATH TIOHATHAMHU: TIOKA3aTEIIbHOE YpPaBHEHWE W HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHU U HEPABEHCTB
2.2 BeimonHATe npeoOpa3oBaHMsl BBIPAKEHUH, COAEPIKAIIMX JIOTapu(MBI,




ONEepPHPOBATH MOHATUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3 HaxonuTh pemieHust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEMHBIX YpaBHEHUH U €€ pellieHUE;
2.4 UCTIOJIb30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH ISl peIICHHs PAKTUIECKUX
3aja4
25 HaXO,Z[I/ITBUpeH_IeHI/I}I IPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHbIX
yYpaBHEHHI U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTaBIIATH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBl 110 YCIOBHUIO 3aJauH,
MCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara areopbl
3 OyHkuu U rpaguku
OnepupoBaTh IMOHATUAMH: IepHOAMYECcKass (DYHKIMSA, HPOMEKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HalMEHbllIee 3Ha4eHUs (PYHKIMHM HAa IPOMEXKYTKE; UCHOJIb30BATh UX JUIS
uccie1oBaHus (QYHKIMH, 33JaHHOU IrpaduKOM
OnepupoBaTh NOHATHUAME: TPAapUKU MOKA3aTEIBHOU, JOTrapUPMHUUECKON H
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPIWHATHOU
TUIOCKOCTH M UCTIOJI30BATH JIJISl pEIICHUS] YpaBHEHUH U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOM MIOCKOCTH Fpa(l)E/IKI/I JMHEHHBIX uypaBHeHHﬁ
U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN
34 Hcnonb3oBate rpaduku ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILTIH
4 Hauana maTreMaTHuecKoro aHajinza
OnepupoBaTh NOHATUAMU: HETIpepbIBHAs QYHKINSA, IPOU3BOIHAS (DYHKIUH;
4.1 MCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON [
peleHus 3a1a4
4 HaxonuTe  MpoOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp3oBaTh  OPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh PE3yJIbTaThl HCCIEAOBAHHUS K
MOCTPOEHHUIO TpadMKOB
44 Hcronp30BaTh MPOM3BOAHYIO ISl HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
IPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3aauax
A5 OnepupoBaTb MNOHATUSIMM: M€pBOOOpa3Has M HWHTErpaji; IOHUMATh
reoMeTpUYECKUN U (U3NYECKUI CMBICIT HHTErpajia
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLNH, BBIYUCISATh HHTETpa
' o popmysne HeroToHa — JleitOHuma
4.7 Pemrate mpukiagHbIe 3a/1a4d, B TOM YUCIIE CONHATHHO-DKOHOMUYECKOTO U
' ($u3MUecKOro xapakrepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIu3a
IF'EOMETPUSA
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NpOBepPsIEMOro

pe3yjabTara

o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero o0pa3oBaHust




I'eomerpus

OnepupoBaTh MOHATHAMH: LUJIMHAPHYECKas MOBEPXHOCTb, 0Opa3yrolue

6.1 WIMHJIPAYECKON TIOBEPXHOCTH, IIWIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yronre KOHHIECKOW MOBEPXHOCTH, KOHYC, cheprudecKasi TOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALICHHS
6.4 KiaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHKE CErMEHTA, BBICOTA
6.5 CETMEHTA, MIAPOBOM CIIOH, OCHOBAaHME IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO
CJI0s, IIAPOBOK CEKTOP
6.6 Boruucnsate  00BEMBI M IUIONIAAM  TOBEPXHOCTEH TEld  BpAICHUS,
' TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYTT
OnepupoBaTh MOHATHSAMH: MHOTOTPDAaHHUK, BIHCAHHBIH B chepy u
6.7 OMMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOI'PAHHUK WA TEJIO
BpalleHus
6.8 BBIUUCIIATE COOTHOIIECHHUST MEXY IIONIAIIMHU IOBEPXHOCTEH U 00bEMaMu
' MOA0OHBIX TEJ
6.9 N300paxarh u3zydaeMbie (GUTYPBl OT PYKH H C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbINONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUryp: BUI CBEpXy, COOKYy, CHH3Yy; CTPOUTH CEUEHHUs Tell
BpalleHus
W3Brekatb, WHTEPIPETHPOBATh M MPEoOpa3oBbIBaTH WHOOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TeOMETpUYEeCKHX (GUTrypax, TMpeACTaBIeHHYI0 Ha
YepTerkax U pUCyHKax
[TpuMeHsSITh TeoMeTpUYecKre (aKThl JUIS PEHICHHUS CTEPEOMETPHUYCCKHX
6.12 3aja4, MPEINOoNaraloiiiX HECKOJIbKO I[IaroB pEIIeHUs, €CITH YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BbIMONMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMU CBOWCTBAMU OHU
00J1amaroT
6.15 [TpuMeHsTh paBUIIO Mapaielenunea Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh TOHIATHSIMH: JCKAPTOBBI KOOPJWHATHI B TPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPMHATHI BEKTOPa, yroJl
' MEXJTy BEKTOpaMH, CKAISIPHOEC MPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIE U
KOMIUTAaHAPHBIC BEKTOPHI
Haxonuth cymMMy BEKTOpPOB U MPOM3BEICHHE BEKTOpA HA YHCIO, YOl
6.17 MEXJy BEKTOpaMH, CKaJSIPHOE IPOM3BEICHHE, PACKIAIbIBATH BEKTOP IT0
JIBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTeMe KOOpAMHAT




6.19

Pemate mpocreiiliine reoMeTpUYECKUe 3a/lauyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiats 3aga4u Ha JOKa3aTCiIbCTBO MAaTCMAaTUYCCKUX OTHOIICHUH U
HaxXO0XXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II10 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA HU3BCCTHBIC MECTOAbI pu pPCHICHUN CTaHJapPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

6.22

[IpumensiTb mpocTeiilive MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

[TpuBOIUTE HpUMEpPbl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpuUpoAe U
JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE

6.23

[IpuMeHATh MOJTy4YEeHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pPEalibHbIC
CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu cPOopMyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
TreOMETPUUYECKUX BEIUYUH

BEPOATHOCTDb U CTATUCTUKA

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaAMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJabTarta
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTb  BEpPOATHOCTH  3HAYEHUH  CIIy4allHOM  BEJIMYMHBIIIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AUarpaMm
OnepupoBaTb MOHATHEM MaTEMATUYECKOTO  OXKMJAHUSA, IPUBOIUTH
59 IIPUMEPBI TOTO, KaK IPHUMEHSAETCS MATEMaTUYECKOE OKUIAHHME CIIy4alHOMN
' BEJIMYMHBI, HAXOQUTb MaTEeMaTHYECKOE OXUIAHME 10  JaHHOMY
pacnpeneneHuIo
5.3 WmeTs npeacTaBiieHne 0 3aKOHE OOJIBIINX YHCEN
5.4 HMeTs npencraBiaeHne 0 HOPMaIbHOM PaCIpeAeIICHHN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC
AJITEBPA
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna 1 BEIUUCIEHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE UM JICCATUYHBIE APOOM, IPOLICHTHI,
11 OCCKOHEUYHBIC TIEPHOUYECKUE APOoOH. ApUpMETUIECKHUE OTIEPALUH C PAIMOHATBHBIMU

quCcIaMu, IpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npobeii u mporeHToB
JUIsl PEIICHUS IPUKIJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciedl 3HaHUN U PEaJIbHOM JKU3HU

JleiicTBuTenbHbIC Yncia. PallnoHanbHBIC U UPPALMOHAIBHBIC YUCTa. Apr(METHICCKIE
1.2 ornepanuu C JACUCTBUTENbHBIMU uHcliaMu. [IpuOmkEHHbIE BBIYUCICHHUSA, IpaBUIIA
OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI

Crermenb ¢ menbiM mokaszareieMm. CtangapTHas (opMa 3amucu JeHCTBUTEILHOTO YUCIA.
1.3 Hcnonb3oBaHue MOAXOIAIICH (OPMBI 3alMMCH TCHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKHX 3aJ1a4 ¥ MPEICTABICHUS JaHHBIX

14 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMM HaTypaJIbHON CTEIIEHH

CI/IHyc, KOCHMHYC W TaHI'CHC YHCJIOBOIO aprymeHra. ApKCI/IHyc, APKKOCHUHYC,
APKTAHI'CHC YU CJIOBOI'0 aprymeHTa

1.5

2 YpaBHEeHMs U HEpaBEHCTBA

2.1 TosxecTBa U TOXIECTBEHHBIC MPEOOpa30oBaHUS
[IpeoOpa3zoBaHKre TPUTOHOMETPUUYECKUX BhIpakeHH. OCHOBHBIC TPUTOHOMETPUUICCKUE

2.2

bopMyIbI
23 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAaJIOB

2.4  PemeHue 1enbIX U ApOOHO-PALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5  Pemenue uppanrvoHaIbHbIX YpaBHEHUN U HEPABEHCTB
2.6  PeuieHue TpUrOHOMETPUYECKUX YpPaBHEHUI

[IprMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHUX 3a/1a4 U 3a/1a4 U3

2.7 o .
Pa3INYHbIX oOacreit HAYKH U pCAJIbHOU JKU3HU

3 OyHKIMH U TpaduKu

31 OyHkius, crnocodbl 3amanus ¢yHkuuu. I'paduk yHkunuu. BzaumHO oOpaTHBIE

byHKIUM

39 Ob6nacTe ompeneneHUss M MHOXKECTBO 3HadeHMH QyHkuuu. Hynm QyHkumm.
] [TpomexkyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIIUU

33 CrenenHas (yHKIHMS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
' CaotlicTBa U rpaguK KOpHsI N-Oi CTENEeHH

Tpuronomerpudeckas OKpPYKHOCTb, OIpeJeIeHHe TPUTOHOMETPHUECKUX (YHKIIMH

34
YUCJIOBOTO apryMEHTa
4 Hauana MmaTremaTudyeckoro aHainza
41 ITocnenoBaTeNbHOCTH, CIOCOOBI 3aJaHMs IOCJIEAOBATEILHOCTEN. MOHOTOHHBIE

MIOCJICA0OBATCIbHOCTHU

4.2  Apudmernyeckas M TreoMmeTpuyeckas mporpeccud. beckoHeuHo yObIBaromias




reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPUIECKON
nporpeccur. dopmyna CIOXKHBIX MTPOUEHTOB. lcmonp30BaHuWE MPOrpeccuu Ui
pEIIeHUs pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa

MHuoxecTBa 1 10oruKa

5.1

MHoxecTBO, omepauuu Haj MHOXecTBamMu. [luarpammbl Diiiepa — Benna.
[IpuMeHeHrHEe TEOpETHUKO-MHOKECTBEHHOIO ammapara Juisl ONHUCAHMS  peajbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 33/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB

5.2

OHpGI[eJIeHI/Ie, TCOpCMaA, CICACTBUC, 1OKA3aTCIILCTBO

I'EOMETPUA

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsmMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
M CKpelluBarouiecss npsmble. [lapamiensHOCTP MHpSMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: MAapAJUIECIbHBIE NPSMbIE B MPOCTPAHCTBE, MNAPAILICIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXJy NpSAMbIMU B INpocTpaHcTBe. [lapaimienbHOCTh IUIOCKOCTEMN:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpPbHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenumnen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[leprieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, NPSMbIE NapaJJIEIbHbIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, NMPHU3HAK
NEPNEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOM NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
YIOJ1, TMHENHBIN Yroa ABYTPaHHOrO yria. IlepneHauKyisap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 TIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOI'DAHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBbI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsIMOYToJIbHBIN Napajieenunesn u
ero cpoiictBa. [lupammna: N-yronbHas nupamuia, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMUJBI, MpPAaBHJIbHASA U YCEUEHHAs] MUpPaMUA.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
MPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpHU3Ma M MpaBWIbHAs MHUpaMHIA,
npaBUiIbHAS TPEYTroJbHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIOCKOCTH.




DeMEHTEI CUMMCTpPUU B nupaMmuaax, napauiejicnmIcaax, MMpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

BbluniciieHue 3JI€MEHTOB MHOTOTPAHHHMKOB: péOpa, amaroHanu, yrisl. Ilnomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOU NMPU3MBI, IIJIOLIAAb OCHOBAHUMH,

7.6 | Teopema 0 OOKOBOI MOBEPXHOCTH MPsMOU mpu3Mel. [1nomaas O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOW NUPAMHUIABI, T€OpPEMa O IUIOLIAJAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPaAMUIBI, TPU3MBI

77 [TonoOHueIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOIIAASMU TOBEPXHOCTEH,

00BpEMaMU TTOTOOHBIX TEN

BEPOATHOCTDBb U CTATUCTUKA

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 Teopust BEpOsSTHOCTEW U CTATHCTUKA
[TpencraBiaeHne JaHHBIX ¢ HOMOIBIO TabauIl U quarpamMm. CpenHee apupMeTUYECKOE,
6.1  mMenuana, HauOoJblllee U HAMMEHbIIEE 3HAYCHUS, pa3Max, JTUCIEPCHUsS U CTaHAApPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
Crnyyaiinble SKCIIEpUMEHTHI (OIBITHI) U CIIydaliHble COOBITUS. DIeMEHTapHbIE COOBITHS
6.2 (ucxozpl). BeposTHOCTh citydaliHOro coObITHS. BiIM30CTh 4YacTOTBIM BEPOSTHOCTH
' coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITus. [Inarpammsel Diinepa. Popmyina ClI0KEHUS BEPOSITHOCTEH
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aiiHOro
' skcriepuMenTa. @opmysia mojHOM BeposTHOCTU. HezaBucumebie COOBITHS
6.5 KomOunatopHoe mpaBuino ymHoxeHus. [lepectaHoBkn u dakrtopuan. Ywcio
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), ycmex U Heyjgada. HesaBucumble
6.6  ucneitanusa. Cepuss HE3aBUCHUMBIX HUCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHN bepHymm
6.7 Cnyuaitnas BenuumHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4Kciie TEOMETPUUYECKOEH OMHOMUAIBHOE
11 KIIACC
AJITEBPA
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS
11 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH IENBIX YUCET
1.2 CreneHs ¢ pallnoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuyHble U HATypaJIbHBIE JOTapHUPMbI
2 YpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3zoBaHue BbIpaXeHH, coepKaluX Jorapudmol




2.2

[IpeoOpazoBanue BRIpAKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenpHbIC YpaBHEHUS M HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CI/ICTE:MLI JIMHEMHBIX vypaBHeHHﬁ. Pemienue npuknaaHpix 3a1a4 ¢ TOMOIIBIO CUCTEMBI
JUHEHHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeneHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a7a4
W 3aJ1a4 U3 pa3IMyuHbIX o0acTel HAYKH U peasibHOM KU3HU
3 DyHKINUH U TpaPUKH
Oyukuus. [lepuonuyeckue ¢yHkuun. I[IpomMexxyTku MOHOTOHHOCTH (GYHKIUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (GyHKIMH. HaunOonpinee W HauMeHblee 3HAYCHUE
(GYHKIIMHM HAa IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadgukoB GyHKIMN s peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCIIETOBAHUS MTPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3a/lad W3 APYruX Y4eOHBIX MPEAMETOB H
pearbHON KU3HU
4 Hauana maTtemaTudeckoro aHaiausa
4.1 HenpepeiBable pyHKIIMU. METOA HHTEPBAJIOB /ISl pEIICHUS] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpudeckuii 1 GU3MIECKHU CMBICI TPOU3BOIHOM
43 [TpousBogHbie 3nMeMEHTApHBIX (GyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOIHOM
CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUA
[Ipumenenne mNpoU3BOJHOM K UCCIEIOBAHUIO (PYHKIMM Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxkeHre HauOoJbIIero U HaMMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
[IpumMeHeHre TPOU3BOTHON JJISi HAXOXKICHUS HAWITYUIIET0 PEIICHUS B TPUKIIAJTHBIX
4.5 3ajadax, Ui ONpeJeNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (GopMmynol uiu
rpaduxkom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
47 Wurerpan, ero reomerpuueckuil u (Gu3MUECKUid cMbICI. Brluncienne uHTerpaia mno
dopmyne HetotoHa — JleiiOHuma
IF'EOMETPUS
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpus
[unuuapuyeckas MOBEPXHOCTh, 00pa3yIOMIKUe HJIUHAPHUECKOW MOBEPXHOCTH, OCh
6.1 HWINHAPUYECKOM mnoBepxHOcTH. LlwimHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTH,
o0pasyroIias u ockh, IO OOKOBOM U MOJHON MOBEPXHOCTH
Konnueckast moBepXHOCTh, 00pa3yromie KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIHHA
6.2 KOHMYECKOW ToBepxXxHOCTH. KOHyC: OCHOBaHWE WM BEpIIMHA, OOpa3yromias H OcCh,
' mionaab OOKOBOWM M TOJHOW TMOBEPXHOCTH. YCEU€HHBIM KOHYC: oOpa3ymolue u
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh




6.3

Cdepa u map: meHTp, paguyc, Iuamerp, Miomuasr NoBepXHOCTH cdeprl. BzaumHoe
pacnosoxeHue cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIOmaab

chepsl

6.4

6.5

N3o0paxkeHune Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka muIMHApa U KOHyCa

KoM06uHammu tesn BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIIH TEJIO BpaLCHUS

6.6

[Tonstre 006 o00bEéMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapauieNienuena u cieacTBus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O06bEM mapa u wiomaab chepsl

6.7

6.8

6.9

[TomoGHbIe Tena B nmpoctpancTBe. COOTHOIICHUS MEX/IY IIJIONIAIIMHU TTIOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENI

Ceuenust muiMHApa (MapajuielIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY), CeUeHUs I1apa

Bekrop Ha mimockoctu u B mpoctpaHcTBe. ClOKEHHWE W BBHIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTtopam. [IpaBuio mapamnenenunena. Pemenue 3agad, cBSI3aHHBIX C TPUMEHEHUEM
MpaBUJI ICUCTBUM C BEKTOpAMH

6.10

Kox

[IpsamoyronpHasg cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTtel BEKTOpA.
[Ipocreitmme 3amaum B KOOpAWMHATAX. YTOI MEXIy Bekrtopamu. CkaasipHOe
MIPOU3BE/ICHUE BEKTOPOB. BpluncieHue yrioB MeXIy NPSMbIMH M IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOJT ITPU PELLICHUN T€OMETPUUYECKUX 3a/1a4

BEPOATHOCTB U CTATUCTUKA

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOsATHOCTEN U CTATHCTHKA

5.1

5.2

UucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUE,
JUCHepcusi U CTaHAapTHOE OTKJIOHeHHue. [Ipumephl mpuMeHeHHs] MaTeMaTH4YeCKOIro
OKUJAaHMs, B TOM 4YMCIE B 3aJadyax M3 IOBCEJIHEBHOM XHM3HU. MaremaTuueckoe
OXKHU/laHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKkoe OXHJIAHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTn4ecKoe 0XKMIaHNuEe U JUCIIEPCUsl TEOMETPUUECKOTO U
OMHOMMAJIBHOTO paclpeieeHuit

3akoH OOJBIIMX YHUCEN W €ro Pojb B Hayke, Mpupojne u obimiectBe. BribopouHbIit
METOJI UCCIETOBAaHUN

5.3

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYMH. lloHATHME O  IUIOTHOCTH
pacnpezeneHus. 3aaadu, NPUBOAAIINE K HOPMaIbHOMY pacnpeneneHuto. [lonsatue o
HOPMAaJIbHOM pacipeieeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHUSA oOpa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W ONEPHPOBATH MOHATUSAMH: OIpEICIICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPXKJACHUE, TMPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJl MAaTeMaTUYeCKOW HHIYKIIUH;
MMPOBOAUTDL AOKA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMrUCaHuAd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMN 3a7a4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33]1aBaTh
U OIMCBIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; KCIIOJIb30BaTh rpadbl mpu
pEIICHUH 33129

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0E YUCIO,
CTENeHb C IeNIbIM MOKa3aTeleM, KOpeHb HaTYpalbHOM CTENEeHH, CTEIeHb C
paloHaIbHBIM IIOKA3aTeJIEM, CTENEHb C JIEWCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapudmM UMcCIa, CHUHYC, KOCUHYC M TAaHI€HC IPOU3BOJIBHOTO YHCIHA,
OCTAaTOK M0 MOAYJIO, pallMOHAJIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIenuTeNh W HauMeHblllee olllee KpaTHoe, aiaroput™ EBknmpga mnpu
peIlIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIHOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIIOJIHATH BHIUMCIIEHUE 3HAUCHHUH 1 IpeoOpa30BaHus
BBIPDAKEHUM CO CTENEeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHusi JAPOOHO-
2 pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:
MOCJIEZI0BATENbHOCTh, apU(pMEeTHUECKass MPOTpeccHsi, TeOMeTpUuYecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIass TIeOMETpUYecKass MpPOrpeccus;
YMEHHME 3a/laBaTh I[IOCJIEOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIbIO
PEKYpPPEHTHBIX (HOpMyYJI; YMEHUE ONEepUpPOBaTh MOHATUAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCHA, MOJYJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMETh
IPOU3BOIUTh apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCIIOIb30BAHHS KOMIUIEKCHBIX YHCEIN; ONEPUPOBAThH
HNOHATHAMM:  MaTpuua 2x2  w  3X3, ONpeAenuTeNb  MaTpHIb,
T€OMETPUYECKUI CMBICIT OTIPEAETUTENS

YMmenune ONCprupoOBaTh MOHATHUAMH: pPaALUOHAIBHBIC, HWppallOHAIbBHBIC,
3 IIOKa3aTCIBbHBIC, CTCIICHHBLIC, HOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W  HEPABCHCTBA, HWX CHCTEMbI; YMCHHC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YPaBHCHHUC,




HEPABEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTh
YPaBHEHHW, HEPAaBEHCTB M CHCTEM; YMCEHHME pellaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IIOMOUIbK Ppa3IMYHbIX MPUEMOB; pelIaTh
YPaBHEHHs, HEPABCHCTBA M CHCTEMBI C IapaMeTpOM; IIPUMEHSATH
YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI JUIsl PELIECHUS MaTeMaTHYEeCKHX
3ajiay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON )KU3HU

VYMeHHe onepupoBaTh TMOHATUSMH: (QYHKIUS, YETHOCT (YHKIHH,
HNEPUOIMYHOCT (DYHKIIMHM, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKIMHM, HanOonblIee W HaUMEHbIIEEe 3HAYCHUS
(GYyHKIMU Ha MPOMEXKYTKE, HEeNpepbIBHAs (YHKIIHs, aCUMITOTHI Tpaduka
GyHKIMH, TIepBas W BTOpask MPOW3BOAHAS (QYHKIMH, TEOMETPHUYECKUN U
¢u3nveckuif CMBICH TNPOU3BOJHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpajl; yMEHHE HAaXOAWTh ACUMINTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, [pPOU3BEICHUS, YacTHOTO U
KOMITO3MLIMHM (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIMU; YMEHHE HAaXOTUTh HPOU3BOJIHBIC 3JEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HUCCIEeNOBaHUS (YHKIUH,
HaXOJUTh HaAWOOJBIIME W HAaWMEHbBIINE 3HAYEHUS (YHKIHHA; CTPOUTH
rpag¥Ku MHOTOWIEHOB C HCIOJIB30BAaHHEM arllapara MaTeMaTHYeCKOTrO
aHamu3a; MPUMEHATh TPOMU3BOJHYIO U HAXOXKICHHS HAWIYYIIero
peuieHus] B NPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-’KOHOMUYECKUX H
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U O0BEMBI (QUTYpP C MOMOIIBIO
UHTErpaja; MPUBOIUTH NPUMEPHl MaTeMaTHYECKOTO MOJCITHPOBAHUS C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHne onepupoBaTh NOHATUAMU: TpaduK GyHKINHU, oOpaTHas QYHKIHS,
KOMIO3ULUS (DyHKIMM, JuHEeHHas (QyHKUUA, KBaapaTudHas (QYHKLUS,
panvoHanmbHass (QYHKUUS, CTENEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKLMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTesbHas U
norapudmuueckas (QYHKIUM, yMEHUE CTPOUTh TIpadUKU H3YHYEHHBIX
GyHKUMH,  BBINOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCTIOB30BaTh TPa(UKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, NP
pelIeHUH 33734y U3 JAPYrMX Y4eOHbIX NMPEeAMETOB U 3aJad M3 peabHOM
JKU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCMOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIUH Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOMN
IUIOCKOCTH MHOXKECTBA pellIeHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOILIEHTHI, JA0JM M YacTd, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33a4d U3 00JaCTH yNpaBJI€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypaBHEHMs, HEpaBEHCTBA U UX
CHCTEMBI IO YCIOBHIO 3a/1a4M, HCCIEN0BaTh IOJyY€HHOE pEIICHHE |
OLIGHUBATh MPaBAONOAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJIEIUPOBATH
peasibHble CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTaBISATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,
MHTEPIIPETUPOBATH MOJTYUEHHBIN PE3yNbTaT

YMeHue omepupoBarh MOHSATUSMHU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAaMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(]opMaIrio, MpeCTaBICHHYI0 B TabIWIIax, Ha auarpaMmmax, rpadukax,




OTPAKAIOLIYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEACTABIATH
uHpopManMi0 C TOMOIIBID TaOJWII W AWarpaMM; HCCIIeI0BaTh
CTaTUCTUYCCKUC MOAaHHBIC, B TOM YHCIIC C HpI/IMeHeHI/IeM rpa(bnqecm/lx
METOJIOB M AJICKTPOHHBIX CPEJICTB; Ipa)MUECKU MCCIEA0BATh COBMECTHBIC
HAOJIO/ICHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U IMHEHHOW perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GopMyNbl CIOXXEHUS U YMHOXXEHHUS BEpOSTHOCTEH, (hopMyny MOIHOM
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (aKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJaHUE, AMUCIEpCUs U CTaHJApTHOE OTKIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIpPEACICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C HMOHATHUSIMM: 3aKOH OOJIBIIMX YMCEN, METOJIbl BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; yMEHHE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOTOHA;  yMeHHEe  NPUMEHATh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUsS 3ajad; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHIl; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUNA YroJl, IBYrpaHHbIN
YIoJI, TPEXTPaHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3aa4l
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnen, MNpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, IMWIMHIP, KOHYC, Imap, cdepa, MIomanb chepsl, IMII0maab
MOBEPXHOCTU MHUPAMHIBI, MPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
MNPSAMOYTOJILHOTO MapajulesieNUIlea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, MWIMHIAPA, KOHYCa, YMEHHE CTPOHUTHh CEUeHHUE
MHOTOTpaHHHMKa, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpAIlleHUs, UX CEYCHHS, B TOM YHCIIE C MIOMOIILIO YJIEKTPOHHBIX CPEJCTB;
yYMEHHE MPHUMEHSATHh CBOMCTBA T'€OMETPUYECKUX (DUTYp, CaMOCTOSITEILHO
dbopMynupoBaTh ONpeAeNeHUs H3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKUX QUryp, 0OOCHOBBIBATH WIIU
OMpoBepraTh HMX; YyMEHHE TPOBOAMUTH KIacCHpUKAIUIO (UTYp MO




pa3jindHbIM HpPU3HAKAM, BBIIIOJHATH HGO6XO,Z[I/IMBIG JOIIOJIHUTCIIbHBIC
MIOCTPOCHHSI

11
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOMOOMs, TMOA00HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIC M MOAOOHBIC (UTYPHI, B TOM YHUCJIE€ B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPHUUYECKIE OTHOIICHHS TIPU
pEIIeHUH 3a]la4; HAaXOJUTh TCOMETPUUYECKHE BEIMYMHBI (IJIMHA, YOI,
oAb, 00BEM) NIPU PEHICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYECKUE BEITUYHUHBI
(MHA, yroij, IUIOMIAJbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIE (OPMYIBI MU METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
NUpaMHUIIbl, TPU3MBI, KOHYCa, IWIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO ~ MapajlieNienuneia, HTUPAMUAbI, TPU3MBI, [THIMHIIPA,
KOHYCa, [l1apa; YMEHUE HaXOUTh OTHOIICHHE 00BbEMOB MOT00HBIX (HUTYP

VYMeHue onepupoBaTh MOHATHSAMHU: HNPSIMOYTOJIbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHCIO, pa3jloKeHUe BeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJCHHUE, BEKTOPHOE IIPOMU3BEIEHHE, YOI MEXAY
BEKTOpaMM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOA
JUIsl pEIIEHUs] TEOMETPUUYECKUX 33/1a4 M 33/1a4 IPYTUX Y4eOHBIX PEIMETOB
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YMeHue BbIOMpaTh MOAXOIALINN METO JUIsl pELICHUS 3a/1aul; IOHUMaHue
3HaYMMOCTH MAaTeMaTHKH B H3YYEHUM MPUPOJIHBIX MU OOIIECTBEHHbBIX
IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE NIPUBOJUTH IPUMEPBI MATEMATUUECKUX
OTKPBITHI POCCUICKON U MUPOBOM MaTeMaTHYECKOW HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna v BBIYKCICHUS
11 Harypasibaslie u 1iensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypajabHOU creneHu. [leficTBus ¢ apupMeTHUYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHAIbHBIM II0Ka3aTesieM. CBolicTBa
CTENEeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3ysbTara BHIYMCICHUN
1.8 [IpeoOpa3zoBanue BhIpaXKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenble u 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonaiibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIOTapU(PMUUIECKUE YPABHEHHUSI
2.5 Lensle 1 1poOHO-paIOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuna cucteMsl TMHEHHBIX ypaBHeHUN. Onpenenurens MaTpULlbl
3 @yHKIMH U TpaduKu
31 @yHKIMsA, crnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumHo oOparHble
¢ynkuuu. YétHble 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIMM
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumu.
39 [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKHM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl U MHUHUMYMBI (QyHKUMu. HauGosbiee W HauMeHblee 3HAYCHHE
(GYHKIIMHM HAa TPOMEXKYTKE
33 CrenenHass (QyHKIWS C HaTypalbHBIM M IENbIM Moka3ateneM. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTENeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zaTenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Toukn paspeiBa. AcuMnTorsl rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,

HCIIPCPBIBHBIX HA OTPE3KE




3.7

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

3.8 Apudmernueckasi 1 reomeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB

4 Hauana maTemaTH4eckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKIMNA

[Ipumenenne mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenue HanOobIIero U HauMEHbIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke

4.3 ITepBooOpaznas. MaTerpain

5 MHokecTBa U JIOTHKA
5.1 MHoOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka

6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka

7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Marematuka. Anredpa 1 Hayajga MaTeMaTH4eCcKoro aHaimsa; 10 kiacc.
yrayoseaHoe ooyuenue Mepansak A.I'., Homuposckuii JI.A., [Tonskor B.M.;
nox penakiueit [Togonsckoro B.E. O61miecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
Ax1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

* Marematuka. Anre6pa u Hayajga MaTeMaTH4eckoro aHaimsa; 11 kiacc.
yrayosenHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [TonaskoB B.M.;
nof penakuueit [lononsckoro B.E. O0miecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3 narensckuii nentp «BEHTAHA-I'PA®Dy;
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemieHne»

* Marematuka. ['eomerpus; 10 kmacc. yrayonenHoe ooydenue Mepsmsak AT,
Homupogckuii JI.A., [TonsikoB B.M.; nox penakiueit [Togonsckoro B.E.
OO011ecTBO ¢ OTPaHUYEHHONW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o601iecTBo «31aTenbcTBo
«IIpocsemieHue»

» Maremaruka. ['eomeTpus; 11 knacc. yriyonenHoe ooyuenne Mep3isik AL,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IISHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61miectBo «3maTeabcTBo
«IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Mepsnsik, [TonsikoB. Anredpa v Hauana MaTeMaTH4YecKoro ananusa. 10 kiacc.

VYrny6nennsiit ypoBeHb. Metoauueckoe nocooue/ E.B. bynko, A.I'. Mep3isik,
B.b. ITononckuii, M.C. Axup

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



