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INOACHUTEJBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajga MareMaTHYECKOTO aHAIM3a» SBISETCS
OJHUM M3 HauOoJiee 3HAYMMBIX B INPOTrpaMMe CpEAHEro oOIIero oOpa3oBaHus,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 0O0€CIEeUMBAECT MHCTPYMEHTAIBHYIO 0azy aJis
U3yUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI, POpMHUpYET
JIOTHYECKOe U a0CTPAaKTHOE MBIIUICHHE 00y4arolIuXcsi Ha YypOBHE, HE0OXO0IUMOM
JUIsL OCBOEHMSI HH()OPMATHKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B pamkax JaHHOro ydeOHOro Kypca oOydaroliuecs OBJaJIeBaloT
YHHBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas ¢GOpMyIHpyeT CBOU
JOCTIDKEHUS B MaTeMaTnudeckoit popme.

Y4eOHblii Kypc aiareOpbl U Hauajdl MaTeMaTHYEeCKOTO aHaIM3a 3aKIaJbIBacT
OCHOBY Ul YCIIEIIHOTO OBJAJACHUS 3aKOHaAMH (PU3UKH, XUMHUH, OHOJIOTHUH,
NOHMMAaHUSl OCHOBHBIX TE€HACHIIUNA Pa3BUTHS SKOHOMUKU U OOIIECTBEHHOM XKHU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh WX IS JaJdbHEWIEro oOpa3oBaHUS U B
NOBCEITHEBHOM XM3HU. B TO ke Bpems oBiafieHHME aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMH aureOpbl M MareMaTHYeCKOTO aHaju3a pPa3BUBAET
YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH, JIOKa3bIBaTb
YTBEPKACHUS C TIOMOIIBIO MHIYKIIMU M PACCYXIaTh NEAYKTUBHO, HCIIOIH30BAThH
00001lIeHHEe W KOHKPETH3alHUI0, a0CTparupoBaHUE M aHAJIOTHUIO, (QOPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIILJICHUE.

B xonme usydyenust yueGHOro kypca «Anredpa W Hayajla MareMaTHY€CKOTO
aHaM3a» 0O0ydaroluecs TMOMyYaroT HOBBIA ONBIT PEHICHHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOCHHUSI MAaTEMaTUYECKUX MOJENIEH PEalIbHbIX CUTYALUH,
WHTEpPIIPETallMd  TONYYCHHBIX  PEIIEHWH, 3HAKOMATCS C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpHUpPOJE, HayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTeMaTHUYE€CKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 00namaeT 3HAYUTEIHHBIM BOCIUTATEIBHBIM TOTEHIIHAJIOM,
KOTOPBIM peannu3yeTcss Kak 4dYepe3 Yy4eOHBbId Marepuan, CIOCOOCTBYIOUIHI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crenuduxky ydeOHOU
NESTENIbHOCTH, TpeOyromed MNpOJODKUTENbHONM  KOHIIEHTpAlMd  BHHUMAaHUA,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TIOJY4YECHHBIN
pe3yJbTar.

B ocHoBe MeToguku o0Oy4deHusi anreOpe W HadajllaM MaTeMaTHu4eCcKOro
aHaJIM3a JIKUT ACSITeIbHOCTHBIA IPUHLUI OOYYEeHHUS.



B crpykrype yuebHOro kypca «Aunrebpa W Hadaja MaTeMaTHY€CKOTO
aHaJIM3a» BBIJCIIECHBI CIEAYIOIINE COAEPKATENbHO-METOINYECKUE TUHUM: «YHucna
U BBIYUCICHUSD», «DYHKIINHN U Tpadukmny, « YpaBHEHUS U HepaBeHCTBay, «Havana
MaTeMaTH4ecKoro asamusa», «MHoxkecTBa U JIOrMKa». Bce OCHOBHbIE
COLEPIKATEIBHO-METOIUYECKUE JIMHUM HM3y4aroTCsl Ha IMPOTSHKEHUU JBYX JIET
00ydeHus Ha ypOBHE CpelHero o0iero o0pa3oBaHusi, €CTECTBEHHO AONOIHSS JPYyT
JIpyra W TIIOCTEIIEHHO HACHIIIAsCh HOBBIMM TE€MaMH U pasfenamu. JlaHHBIN
y4eOHBI KypC SBISIETCSI HHTETPATUBHBIM, IIOCKOJIIbKY OOBEIMHSAET B cele
CoZiepKaHUE HECKOJIbKUX MAaTeMaTHYeCKUX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUM aHalIW3, TEOpUsS MHOXKECTB, MaTreMaTH4eCKas
noruka u apyrue. Ilo mepe Toro kak oOywaromuecs OBJIaJeBalOT BcE Ooiee
IMIMPOKUM MaTeMaTHUYECKHUM allllapaTtoM, y HUX MOCIENI0BaTeNbHO (popMHUpyeTCcs U
COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MAaT€MaTUYECKYyI0 MOJAEIb PEeagbHOU
CUTYyalluH, IPUMEHATh 3HAHUS, TOJIYYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, IS
pELIEHUsI CaMOCTOATENBHO C(HOPMYIMPOBAaHHON MaTEMAaTUYECKOM 3aJauu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKasd JUHUS «YHclia M BBIYMCIICHHS) 3aBEpPILIACT
(opMUpOBaHUE HABBIKOB MCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEI, KOTOPOE ObLIO
HayaTo Ha YpOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHusi oco0oe BHUMaHuE yuaensercs  (OPMHUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIEHUH, BKIIOYAIOMIMX B CEOS HCIIOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4uCla, YMEHHE JeNaTb MPUKUJIKY, BBIIOIHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLICHUBATh YMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTeMaTW4eCKUMU
KOHCTaHTaMHU. 3HAKOMble OOy4YarolUMCSi MHOXECTBA HaTypaJIbHbIX, IIEJIbIX,
palMOHAIBHBIX U JACHCTBUTEIBHBIX YMCENl  JOIMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KakaoM H3 53THX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKue 3aJadyd W OIepaluu: JAeJIEHuEe Halelo,
ONEpUpPOBAaHME OCTaTKaMM Ha MHOXXECTBE LENbIX YHCEeN, 0COOble CBOMCTBa
palMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONepalnuu, a TaKkxKe
U3BJICYEHUE KOPHS HATypaJIbHOM CTENEHW Ha MHOYKECTBE KOMILUIEKCHBIX YHCE]l.
bnaromapss mocienoBarelbHOMY pPaCIIMPEHUIO Kpyra HCIOJIB3YEMBIX 4YHUCEN U
3HAKOMCTBY C BO3MO)KHOCTSMHM HMX NPHUMEHEHMS I PELICHHs Pa3JudHbIX 3a7ad
dbopmupyeTcst NpeACTaBICHUE O €IWHCTBE MaTeMaTHKU KaK HayKd U €€ poju B
NOCTPOEHUM MOJAENEH pealbHOr0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIEeHHE U
KOHKPETHU3allUs.

JIunus «YpaBHEHUST M HEPABEHCTBA» PEAINU3YETCS HA NPOTSHKEHUH BCETO
oOy4eHHs] Ha YPOBHE CpelHero oOmero o0pa3oBaHUs, MOCKOIBbKY B KaXIIOM
pasnene IIporpaMMbl HPERyCMOTPEHO PEIIEHUWE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrate  0oO0ydaroluecs OBJaJEBAlOT Pa3JIMYHBIMU  METOJAMHU  pEIICHHUS



palMoHaIbHBIX, HPPAlMOHATbHBIX, TOKA3aTeNbHBIX, JOrapu@MHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
colepkamux MmapaMerpel. [lolydeHHbIE YMEHHMS IIHPOKO HCHOJB3YIOTCA IPHU
UCCJIEIOBAaHNN (YHKIMHA C MOMOILBIO MTPOU3BOAHOM, NPU PEIICHUH IPUKIATHBIX
3a]a4 ¥ 3a]a4 Ha HaXOXJIE€HHWE HAauOOJbIIMX Y HAUMEHBIIUX 3HAYCHUH (QyHKLUU.
JlannHast comeprkarenbHasi TUHUS BKIIOYAeT B ceds Takke (popMUpoBaHHE YMEHHIA
BBIMOJHATh  pacu€Tel MO  (QopMmylnaM, TpeoOpa3oBaHUs  palMOHAIBHBIX,
VUPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKKE BBIPAKEHUH,
colepXkallluX CTENeHUu M Jorapudmsl. braromaps M3ydeHUIO anreOpanvdecKkoro
MaTepuajla  IPOUCXOAMT  JajbHEHIIEE  pa3BUTHUE  AJITOPUTMHYECKOIO U
abCTPaKTHOTO MBIIUICHUS OOYy4Yarolmuxcs, (GOPMHUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHudt, pabOTBl ¢  CHUMBOJBHBIMU  (opMamMH,  MPEICTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEM B BMJIE€ PAaBEHCTB U HEpPaBEHCTB. Asredpa
npeiaraeT d3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pELICHHUS MPaKkTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVIAHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKU.

ConepxarenpHo-MeToauueckas JMHUS «DyHKIMM ©  rpaduKu» TECHO
HeperyieTaeTcsl ¢ APYTMMU JIMHUSMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33aET MOCIEN0BATENBHOCTh U3YUEHU Marepuaia. M3yueHue CTEeleHHOM,
MOKa3aTeIbHOM, JIOrapu(pMHUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMI, UX CBOWCTB
U rpaUKoB, UCHOJIb30BaHUE (DYHKUMU AJIA PElIeHMs 3a7ad U3 JAPYTUX YYEOHBIX
IIPEIMETOB U PEAJbHON KU3HHM TECHO CBSI3aHO KaK C MareMaTH4YECKUM aHAJIN30M,
TaKk U C pEUICHHMEM ypaBHEHMH U HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHHE
yaensiercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (POpMyslaMu 3aBUCHMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMU, HCCIEI0BaTh IOIYYEHHbIE (QYHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3Toil coaepkaTebHON JIUHUKM HalleJIeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, NO3BOJISIIOUIMX BBIPAXXAaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMU B
paznu4Hoi (opMe: aHaTUTHYEeCKOou, Tpaduueckodt u cioBecHoi. Ero mzyuenume
CHOCOOCTBYET Pa3BUTHUIO  AJTOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHAJIOT .

ConepxarenbHas nuHus «Hauana mareMarnyeckoro aHajivz3ay IO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaT€MaTUYECKHUX, TaK W MPUKIAAHBIX 3a7ad,
JOCTYMHBIX OOy4YaloIUMCs, TaK KaK y HUX MOSBISAETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (QYHKUUH, ONpeNeisTh HUX HauOOJIbIIME W HAaUMEHbIINE
3HAYEHUS, BBIYMCIATH IUIOMAAU (QUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M
YCKOpeHus1 mnpoueccoB. JlaHHas colep)KareiapHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOEHHS MaTeMaTHYECKUX MOJEIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4YIlee pEIICEHHEe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DPKOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTU4yeCKOTO



aHaJM3a CHOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOTO, (HOPMaIbHO-TOTUYECKOTO U
KPEaTUBHOTO MBITNIUICHUS, (OPMHUPOBAHUIO YMEHUW pACIIO3HABATh TPOSBICHUS
3aKOHOB MaTE€MAaTHWKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOUINXCS pe3yJibTaTaX, MOJTYYEHHBIX B XOJI€ PA3BUTHSI MaTEMaTUKU KaK HAYKH,
1 00 MX aBTOpax.

ConeprxarenbHO-MeTouYecKasi TUHUS «MHOXKECTBAa M JIOTHKa» BKJIIOUAET B
ceOsl 2IEeMEHThl TEOPHUM MHOXXECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECh KYPC IKOJbHON MaTeMaTHKU
U TpeajiaraloT HamOojiee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMNA BCE pa3ieiibl
MaTeMaTuKu W €€ MPUWIOKEHUN, OHU CBS3bIBAIOT pa3Hble MaTeMaTHYeCKUe
JTUCIUTUIMHBI W WX TPUIOKEHUS B eAuHOoe 1enoe. [loaTtomy BakHO maTh
BO3MOXXHOCTh  OOyYaromeMycsi TOHUMAaTh TEOPETHKO-MHOKECTBECHHBIA  SI3BIK
COBPEMEHHOW MaTeMaTUKH M HCIOJIb30BaTh €ro JJIS BBIPAKEHUS] CBOUX MBICIIEH.
JpyrumM BaXHbIM TIPU3HAKOM MaTEeMaTHKA KaK HAayKd CIeAyeT MpHU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTh OOOCHOBAaHMM U CJIEIOBAaHUE OMpPEACIEHHBIM
OpaBWJaM  TMOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  OJJIEMEHTaMHU
MaTeMaTHYeCKON JIOTHKK CIIOCOOCTBYET pAa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKA KPUTUUECKOTO MBIITUICHHUS.

B yuebHOoM Kypce «Anrebpa W Hayajga MaTEMaTHYECKOIO aHaM3a»
MIPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJIEITHPOBAHUSA, KOTOPBIC IPU3BAHbI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJCNICH pealbHBIX
CUTyallui, WCCJENOBAaHUA OSTUX MOJENe C TMOMOIIbIO amnmapara anreOpel u
MaTeMaTHYeCKOTO aHaJlh3a, WHTEPHpPETAIU TMOJTYYEHHBIX pe3yJbTaToB. Takue
3aJ]aHus BIUIETCHBI B KQXKIbII U3 Pa3/ieJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepuan
y4e0OHOTO Kypca MIMPOKO HCTOIB3YeTCs ISl pelleHHs] MPUKIagHBIX 3amad. [lpu
pEIICHUH  pEaIbHBIX  MPAKTUYECKHX  3a7ad  OOydarluecs  pa3BUBAIOT
HAOIOATeNIbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHI0, 0000IaTh W KOHKPETU3UPOBATH  MpOOsIeMy.
JlesTensHOCT, 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIAAHBIX —3a]1ad
OpraHu3yeTCsl B MPOIlecce U3yUeHHs BCEX TEM y4eOHOro Kypca «Anrebpa u Havyana
MaTeMaTHYECKOTO aHATN3ay.

Ha wusydenne ydeOHOro Kypca «Anrebpa ¥ Hadajga MaTeMaTUYECKOTO
aHanuzay oTBoautcs 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 yaca B HEICIIO).



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Yucsia v BbIYMCIEHUS

Pannonansubpie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Tepuoanueckue npodu. Ilpumenenune ApoOel W MPOIEHTOB IS
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3IM4HbIX OTPACIIEH 3HAHUI U PEAIbHOW JKU3HU.

JleiicTBuTenpHble yucha. PanuoHalbHBIE W UPPALMOHAIBHBIE YHCIA.
ApudpmeTnueckue — omepanud ¢ JCHCTBUTENbHBIMH  4uciamMu.  Moaynb
JEUCTBUTENLHOTO YKClia U ero cBoicTBa. [IpubnmkEéHHbIe BBIYMCIICHUS, TPaBUIIa
OKpYIJICHHMS, IPUKHJIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ wnenbpIM mnokazareneM. bunom Heroorona. Hcnonb3oBaHue
NOJXOAsIIIENd (POPMBI 3aMCH ACHCTBUTENBHBIX YUCEI JUIsl PEIICHHS TPAKTUYECKUX
3aJla4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HATYpaJIbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJBHBIM IIOKAa3aTeJeM MU €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTCIIEM.

Jlorapudgm uymcma. CpoiictBa jnorapupma. JlecaTuuHble M HaTypajbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC,
apPKKOCHHYC U apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxnectBa M TOXIECTBEHHbIE MpPEeOOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHUIIbHBIE YpaBHEHUS W ypaBHEHUS-CIeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELIECHUS UENBIX U JTPOOHO-PALIMOHATILHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOTrOWIEeHbl OT OJHOW NepeMeHHOW. JleleHne MHorousjeHa Ha
MHOTOUJIEH ¢ ocTarkoM. Teopema bezy. MHOrousieHsI ¢ LesbMu K03 puueHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKECHUH, CONEPKAIINX CTEIIEHU U KOPHHU.

WppaunoHanbHbie ypaBHEHHUS. OcHOBHBIE METO/IbI pelieHust
UPpaLMOHATIBHBIX YPaBHEHUH.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METObI PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BEIpAKEHUMN, COMIEPIKAIINX JIOTaApUPMBI.

Jlorapudmuyeckue ypaBHCHHUSI. OcHOBHBIC METOIBI perieHus
JorapuMHUYECKUX YpaBHECHUH.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUTOHOMETPUYECKUX YPABHEHHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBl JIMHEHMHBIX
ypaBHeHMI. OmnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, IPUMEHEHHUE ONPEIECIUTEN Uil pPEeIEHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUMU. PellleHne MNpPUKIANHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. lcciaenoBaHue MOCTPOEHHOW MOJEIU C
MOMOIIBIO MATPHUIL U ONIPENEITUTENEH.

[TocTpoeHrne MareMaTUYEeCKUX MOJECIIEN PEATbHOM CUTYyallMd C MOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/Jad M 3ajlad U3 Pa3juvHbIX oOJlacTell HayKd U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocodbl 3amaHus (QyHKuMU. B3aumHO oOpatHBIE (QYyHKIUU.
Kommnosumus  ¢ynkuumii. Ipaduk  dyHKuu. OineMeHTapHbIEe MNpeoOpa3oBaHU s
rpadukoB QyHKIIMIA.

OOnacTe ompeaeraeHuss 1 MHOXKECTBO 3HaueHUd (QyHkumu. Hymu QyHkmmm.
[IpoMexxyTKH 3HAKONOCTOAHCTBA. YETHBIE U HeU€THBIE (QyHKIMU. [lepuonnueckue
¢yHkuuu. IIpomMeXyTKM MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl M MHUHHUMYMBI
¢ynkuuu. Hanbonblee 1 HauMeHblIee 3Ha4eHUS! GYHKIIUU HA TIPOMEKYTKE.

JluneiiHas, KBajapaTuyHasi M JAPOOHO-TUHEHHas (QYHKUMU. DJIEMEHTApHOE
UCCJIEI0BaHUE U TOCTPOCHHE UX TPa(UKOB.

CrenenHas (pyHKUHS ¢ HATypaJbHBIM U II€JIbIM NOKa3areneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHA N-OM CTENEHM Kak (YHKIUU OOpaTHOU
CTENEHU C HATypaJIbHbIM MOKa3aTEJIEM.

[TokazarenpHass u jorapudmuyeckas (yHKIIUU, UX CBOWCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN TSl pEIIeHUS] YPAaBHEHHM.

TpuroHomeTpuueckasi OKpPYKHOCTb, ONPEIEICHUE TPUTOHOMETPHUUECKUX
(GYHKLMIA YUCIIOBOTO apTryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIBHBIX IPOLECCAX M SABICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Havyana MaremMaTu4eckoro aHajmnsa

ITocimenoBareabHOCTH, CHOCOOBI 3aJaHMs IOCJIenoBaTeabHOCTEH. MeTtox
MaTeMaTH4eCKOM WHIYKIUU. MoHOTOHHBIE " OrpaHUYCHHBIE
NOCJIEI0BAaTENbHOCTH. VIcTOpHST BO3HMKHOBEHHMS MAaTeMaTHYECKOrO aHajau3a Kak
aHaian3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpuieckas nporpeccud. beckoneuyno yobiBaronias
reomeTrpuyeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKON
nporpeccuu. JINHEMHBIN U SKCITOHEHIMAIIBHBIN POCT. Huncio e. @opmyna CII0KHBIX
NpOLEHTOB. Mcronb30oBaHWE NPOrpecCHMU JUIsl PEIIEHUs peajbHbIX 3a7ad
MPUKJIAHOTO XapaKTepa.



HempepriBable (yHKIIMM W WX CBOWCTBA. Touku paspbiBa. ACHMIOTOTHI
rpaduxoB ¢ynkuuid. CBoilcTBa (yHKIMII HENpEephIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHUs HEPaBeHCTB. [IprMmeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMIA [T peleHus 3a1ay.

ITepBast u Bropas npou3BogHble PyHKIMU. OnpeneneHne, TeOMETPUIECKUN U
busznyeckuil CMBICT MPOU3BOTHON. YpaBHEHHE KacaTeIbHON K TpaduKy (PyHKIIHU.

[TpousBoanbie  snemeHTapHbiX  (yHkiuil.  [IpowsBogHass  CymMBI,
IIPOU3BEJICHUS], YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoxecTBa U JIOTHKA

MHOXeCTBO, OmepallMi HaJX MHOXECTBAMHM W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXECTBEHHOTO ammapara s
ONMCAHUsI PEANBbHBIX NPOLIECCOB W SBICHUW, IPU PELICHWM 3a7ad U3 IPYTuX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHMUECKOr0 OOBEKTa, CJENCTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KUIACC

Yuca 1 BbIYMCICHUS

HarypanbHble u nensie uyncia. IIpumeHeHne npru3HakoB JIEIUMOCTH LIEJIBIX
yucen, HauOonpmui obmui nemurens (ganee — HOJl) u Haumenbllee oOIee
kparHoe (nanee — HOK), ocrarkoB o moayito, ainroputma EBknuaa nis pemeHus
3a/1a4 B LEJIbIX YNCIIAX.

KommiiekcHble uuncna. AnreOpandeckass M TpUTOHOMETpUYecKas (OpMbI
3allUCH KOMIUJIEKCHOTO 4YHcia. ApupMETHYECKHe OIepaluu C KOMIUIEKCHBIMU
yucaaMu. M3o00pakeHue KOMIUIEKCHBIX YHCEJI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oil cTreneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILUIEKCHBIX YMCEN JJI pelieHus] GU3HMUYECKUX U T€OMETPUYECKHUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNIHOCTh YPAaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCUIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEW  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Pellienne TpuroHoMeTpu4ecknux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKA3aTeNbHBIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM W COBOKYIMHOCTEH pallMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUECKUX YPAaBHEHU.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TApaMETPaMHU.



[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJa4d W3 Pa3IudHbIX o0JlacTeil HayKu WU peanbHOU
YKU3HH, UHTEPIPETALMS OTYUYEHHBIX PE3YJIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk xommosuiuu QyHkiui. [eomeTpudeckne oOpas3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAWHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIIUN, UX CBOWCTBA U TPAPUKH.

['paduueckue meToAbl pelieHUsT ypaBHEHM M HepaBeHCTB. [paduueckue
METOIbI PEUIEHUS 3a7a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB GYHKIUNH IS KCCIEAOBAHUS TIPOLECCOB U
3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT MPHU PEIICHUH 3aad U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEANbHON KU3HH.

Havaja MaTeMaTH4€eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOAHON K MCCIIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCThH U
KcTpeMyMbl.  HaxoxneHne  HauOONBIIEr0O W HAWMEHBIIETO  3HAYEHUH
HEIMpEePbIBHON (DYHKIIMU HA OTPE3KE.

[IpyumMeHeHne NPOU3BOJHON [JIsl HAXOXKACHUS HAWIYYIIEro pEIIeHHs B
NPUKIAJAHBIX 33Ja4ax, I OIpPEACNICHUs CKOPOCTH M YCKOpPEHUs IIpoliecca,
3aJIaHHOTO (OPMYIIOH WK TPpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. I[lepBooOpaszHbie
alieMeHTapHbIX QyHKuMid. [IpaBuna HaxoXaeHus: NIEPBOOOPA3HBIX.

WuTerpai. ' eoMeTpuuecKknil CMBIC HHTErpasa. BeruucieHue onpenenéHHoro
uHTerpana no gopmyne Hetotona-Jleiouuna.

[TpumeHeHne uHTErpajia Ajs HAXOXACHUS IUIoUIaied IUIOCKUX (QUryp u
00BEMOB r€OMETPUUECKUX TET.

[Tpumepsl pemenuit auddepeHunanbHbIX  ypaBHeHH. Maremarudeckoe
MOJEIMPOBAHUE PEAIbHBIX TMPOLECCOB € MOMOUIbI0 AU depeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJTA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIUNA 00YJaIOMerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO  YJiIeHa  POCCHUHCKOrOo  OOIlecTBa,  MNPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKJIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W APYroe), yMeHHue
B3aMMOJICHICTBOBATh C COLUMUAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIMSMU U Ha3HAYCHUEM;

2) NaTpUOTHYECKOr0 BOCITUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUMCKOM T'PakJTaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPONJIOMY M HACTOAIIEMY POCCHMCKONM MaTeéMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSM POCCHMCKUX MAaTEMATUKOB U POCCHUMCKOM MATEMaTUYECKOM IIKOJIBI,
UCIIOIb30BAHUE ATUX JOCTWIKEHUM B JIPYTUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapona, chOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTUUYECKOTO TMOBEACHHUS, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUW HayKu U JACATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OyAyIIEero;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUas OSCTETHKY MaTeMaTH4eCKHUX
3aKOHOMEpPHOCTEN, 0ObEKTOB, 3aJ]1a4, PELICHUH, PacCy AEHUN, BOCIPUUMUYUBOCTh
K MaTeMaTU4eCKUM acleKTaM pa3jInuHbIX BUOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHHUS TNPHUMEHSATh MaTEeMaTHYCCKHUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30macHOro o0pasa *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (370pOBO€ MHUTaHUE, COAIAHCUPOBAHHBIN PEXHUM 3aHATUNA U
OT/IbIXa, PeryasipHas Qu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JAEATEIBLHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TpPYIY, OCO3HAaHHME IICHHOCTH TPYIOJIOOUS, HHTEpeC K
pazmuuHbiM  chepaM  TpodeCCUOHANBHOM  JACATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW W €€ NPWIOKEHUSMH, yYMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP
Oymymeir mpodeccun ¥ peamu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MareéMaTH4eCKoMy  OOpa30BaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSHKEHUUM BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAITPaBIEHHOCTH;

7) 3K0JI0TrH4€CKOr0 BOCIIUTAHMSI:

C(hOPMUPOBAHHOCTh  IKOJIOTMYECKOW  KYJbTYpbl, IIOHHUMaHUE BIIUSHUS
COI[MAJIbHO-?)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COIMATLHOMN
CpeIlbl, 0CO3HAHNE TIIOOATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUCHTAIIHS
Ha TIPUMCHCHHWE MaTeMaTUYeCKWX 3HAHUW ISl peIIeHHs 3ajaad B 00JacTu
OKpYKaloIllel Ccpe/bl, IJIAaHUPOBAaHUE IIOCTYNKOB M OILIGHKH HUX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKM W  OOIINECTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHUYeCKOM HayKd KakK c@epbl YeIOBEUECKOM eATeIbHOCTH, 3TaloB €&
pPa3BUTHS W 3HAUUMOCTH [UJIS Pa3BUTUSI IMBWIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTH4eCKOM KyJabTypoll Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 M HCCJIEIOBATEIbCKYIO NESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

ba3oBble joruyeckue 1ecTBUA:

BBISIBJISITh M XapaKTEpH30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
OObEKTOB, TMOHATUH, OTHOIIEHUH MEXIy MOHATHAMH, (HOPMYIUPOBAThH
OTIpeNieNICHUsI TIOHATHUM, yCTaHaBIUBaTh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOAUMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYAUPOBATH W  NPeoOpa3oBbIBaTb  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIE, €IMHUYHbIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSAX M YTBEP)KIEHUSX, MpEAsaraTb KpUTEPUU IS
BBISIBIICHUS] 3AKOHOMEPHOCTEW U POTUBOPEUNI;

Jienarb BBIBOJbI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENBHO JOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUI
(mpsAMBIE M OT IPOTUBHOTI'0), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOABL;

BBIOMpATh Ccrnoco0 penieHUs y4eOHOM 3afayu  (CpaBHUBATH HECKOJBKO
BapUAHTOB PELICHUS, BHIOMpaTh Harboiee NOAXOAAIINNA ¢ yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBare/ibCkue 1eiCTBUA:

UCIIOJIb30BATh BOMNPOCHI KAaK HCCIEI0BAaTEIbCKUA HHCTPYMEHT I1O3HAHMS,
dbopmynupoBaTh  BOMPOCH,,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOIeMmy,
YCTaHABIMBAaTh MCKOMOE U JIaHHOE, (POPMHUPOBATh TMIIOTE3Y, ApryMEHTHPOBAThH
CBOIO MO3UIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIM AKCIIEPUMEHT, HCCIEAOBAHKE
[0 YCTaHOBJICHUIO 0COOEHHOCTEW MareMaTHuecKoro o0beKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OObEKTAMH, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI MO pPE3yNbTaTam
OpOBEAEHHOIO  HAONIOACHUS,  MCCIECAOBAaHUS, OLEHUBaTb JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJAbTaTOB, BHIBOJIOB H 0000IIIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE INIpoLecca, a TAaKXe BBIIBUIAThH
IIPEATIONOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIAITH J€(ULIUTHI MH(POPMALIMK, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa Ha
BOIIPOC U JUIsl pEIIEHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UpOBaTh W MHTEPHPETUPOBATh MH(GOPMALMIO PpA3IUYHBIX BUAOB U
(dbopM npeacTaBIeHUs;

CTPYKTypUpOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B Pa3IU4YHBIX (opMax,
WUTIOCTPUPOBATh rpauyecKy;

OLICHMBATh HaJEKHOCTD UHpOpMaIIH 1o CaMOCTOATEJILHO
c(hOpMYyITHPOBAHHBIM KPUTEPUSIM.

KomMMyHHMKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIIMPOBATH CYKIEHUS B COOTBETCTBUH C YCIOBUSIMU U
HeasiMU  OOILEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX Y NHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY PELICHMS 3aladu,
KOMMEHTHPOBATh MTOJIYYEHHBIN PE3YJIBTAT;

B XOJle¢ OOCYXJIE€HHUs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOWU TEMBI,
npoOsemMbl, pemiaeMod 3a7adyd, BbICKA3bIBaTh WJAEH, HAllEJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATh CBOM CYXKIEHHS C CYXKICHUSMH JPYTHX YYaCTHHUKOB
nuasora, OOHapyKUBaTh Pa3jM4YMe€ U CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMynHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIBTAThl PEIICHUS 3a1a4M, DKCIEPUMEHTA, UCCIECAO0BaHNUs,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (GopMaT BBICTYIUIEHHS C Y4E€TOM 3a]ady
MPE3eHTALUN U 0COOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe 1elCTBUA



Camoopranuszanus:

COCTaBJISITH IUJIaH, aITOPUTM PEIICHUS 3a/1a49H, BIOUPATH CIIOCO0O PENICHHS C
yIETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH C Y4ETOM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIH HHTEJUIEKT:

BJIQJICTh  HaBBIKAMH  ITO3HABAaTEIBHOW  PEQUIEKCMM  KaK  OCO3HAHHS
COBEPIIAEMbIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJCTh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3ylbraTra pelieHus
MaTeMaTHU4eCKOM 3a1auu;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEUICHUU 3aJa4H,
BHOCHUTH KOPPEKTUBHI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa IEJIU U YCIOBUIM, OOBSCHATh MPUYUHBI
JIOCTHYKCHHSI UM HEIOCTUIKEHUSI Pe3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHa 1€ATEJIbHOCTD:

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboThl mpuU peHieHUuH Y4eOHBIX 3ajad, MPUHUMATh IIeJib COBMECTHOMU
NeSATEIbHOCTH, TIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisith
BUJIBI Pa0OT, I0rOBapUBAThCS, 00CYKAaTh IPOIIECC U PE3yNIbTaT padOThl, 00001IaTh
MHEHMS HECKOILKHMX JIFOACH;

y4acTBOBaTh B TPYIIOBHIX GopMax padoTsl (0OCykIeHHs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYpPMBI» W WHBIE), BBHINOJHATH CBOIO 4YacTh pabOTBl U
KOOPJAMHHUPOBATh CBOM JICUCTBHS C JPYTMMU 4YJI€HAMH KOMaH[bI, OIIEHWUBATh
Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CHOpPMYITHPOBAHHBIM
YY9aCTHHKAMHU B3aUMOJICHCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3YIbTaThl MO OTACIBHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anre0pa u Hadajla MaTeMaTHuYe€CKOTO aHaIN3a:

Yuciia ¥ BBIYUCTICHUSA

CBOOOTHO ONEpPUPOBATh TMOHATUSAMH: PAIMOHAILHOE YHCIO0, OECKOHEYHAs
nepuonudeckas JpoOb, TPOIEHTHI, HWPPANHOHAILHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb JCUCTBUTEIBLHOIO YHCIIA;

MPUMEHSTh JPOOM W TPOLICHTHI JUIs pEelIeHUs TPUKIAIHBIX 3a7ad M3
PA3JIMYHBIX OTPACIIEV 3HAHUMN U PEATbHOU KU3HU;

MPUMEHSTh MPUOMIKEHHBIE BRIUMCIICHUS, IPABUIIA OKPYIJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;



CBOOOJHO OMEpPUPOBATH TMOHATHEM: CTENEHb C IEJbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOAAIIYIO (JOpMY 3alUCH JIEHCTBUTENBHBIX YUCET ISl PeIICHUS
MPaKTUYECKUX 33]1a4 U NIPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUII KOPEHb HaTypajbHOU
CTCIICHU;

CBOOOTHO OTIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeseM;

CBOOOJHO OMNEpUPOBaTH TMOHATUSAMU: JOrapudmM dYHCla, AECITUYHBIE U
HaTypajibHbIE Jorapudmsl;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC
YHMCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATUSAMH: APKCHUHYC, APKKOCHHYC M apKTAHI€HC YHCIOBOTO
aprymeHra.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATh MOHATUSMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUSI-CIIEICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jJUYHbIE METOJbl PEUICHUS PAlMOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHUH, NPUMEHATh METOA HWHTEPBAIOB I PELIEHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATHSMH: MHOIOYJIEH OT OJHOW IEepEeMEHHOH,
MHOTOYJIEH C LEJIBIMH KO3(pPUIIMEHTaMU, KOPHA MHOTOWJIEHA, IPUMEHSTh JACJICHHUE
MHOTOYJIEHA Ha MHOTOWIEH C OCTarkoMm, Teopemy be3dy u Teopemy Buera s
peuieHus 3a1a4;

CBOOOJHO ONEpUPOBaTh MOHATHSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHIa, ONPEIAECIUTENb MaTpUlbl 2 X 2 M €ro IeOMETPUYECKHHA CMBICI,
UCIIOJIb30BAaTh CBOMCTBA ompenenuTens 2 X 2 1js BbIYMCICHUS €ro 3HaueHus,
OPUMEHATh ONPENACNUTENN ISl PEUIeHUSI CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIETIMPOBATh PEaNbHbIE CUTYallMH C ITOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
MCCJIEI0OBaTh TIOCTPOEHHBIE MOJENIHM C IOMOINBIO MaTpull W ONPEAEIHTEIEH,
WHTEPHPETUPOBATH MOTYUYEHHBIN pe3yJbTarT;

UCIIOJIb30BAaTh CBOMCTBAa JCHCTBUM C KOpPHSAMH JUIsi MpeoOpa3oBaHMS
BBIPAXKECHU;

BBINOJIHATH MpeoOpa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COAEpKAIINUX CTEIICHHU C
palMOHAIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOICTBa JgorapupmoB TUTSt npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKECHUI;

CBOOOJHO ONEpUPOBaTh MOHATHAMH: HPpalMOHAIbHbBIC, MOKa3aTeNbHbIE U
JorapupMHUUEcKre YpaBHEHHsI, HAXOIUTh UX PEHICHUSI C TIOMOIIBI0 PAaBHOCHIIbHBIX
NEPEXOJ0B WJIM OCYILECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIBI I IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBaTH TOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HeoOXogumble  (OpMyabl Ui PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUM;

MOJIETIUPOBAaTh pEAJbHbIE CUTyalldd Ha S3bIKE aire0pbl, COCTABIATH
BBIDA)KECHUS, YypPaBHEHUS, HEPABEHCTBA II0 YCJIOBUIO 3aJa4d, HCCIEA0BAThH
IOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM alIapara ajareopsl.

DOyHKUMHA U TPaPuKu:

CBOOOJHO OIEpPHUPOBATh MOHATUAMU: (PYHKIUSA, COCOOBI 3a1aHus (PyHKLHUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIO3ulus (GyHKIUH, rpaduxk QyHKIUH,
BBITNIOJHSTH JIEMEHTapHbIE TPeoOpa3oBaHus rpadukoB PyHKIUH;

CBOOOJHO OINEPHUPOBATH MOHATHAMH: OOJNACTh OMNPENCIICHUS U MHOXKECTBO
3HaYeHUN (PYHKIMH, HYIH (PYHKLINHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO OIEpUPOBATH TMOHATHSAMHU: UETHbIE W HEYETHbIE (DYHKIMH,
NEePUOANYECKUE (PYHKIIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, MAKCUMYMBI U
MUHUMYMBI (DyHKIMHM, HaumOOJbIIEE M HAWMEHbllee 3HaYeHHE (QYHKIHH Ha
IIPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENIEHHAs (YHKLHUS C HAaTypaJbHbIM U
LeIbIM TOKa3zareiaeM, Ipa@uK CTeneHHOW (YHKUMU C HaTypajbHBIM U IEJIBIM
noKasaresjaeM, rpauK KOpHS n-0il CTeneHu Kak (yHKUMU OOpaTHOM CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSMU: JIMHEHHas, KBaapaThuyHas U APOOHO-IMHEWHas
(GYHKLIMH, BBITOIHITH JIEMEHTAPHOE UCCIIEJOBAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOIHO OMNEpHUPOBaTh MOHATHUSIMH: TOKa3areiabHas W Jorapupmuyeckas
(GyHKIMHU, WX CBOMCTBA M rpaduKH, HCHOJIb30BaTh WX TpauKu s pElIeHHS
YPaBHEHHU;

CBOOOJHO ONEpUPOBaTh MOHATHSAMHU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb,
OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKIIMI YHCITOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku GYHKIMN 71 UCCIEJOBaHUS MPOIECCOB U
3aBUCUMOCTEHN MPHU pEUICHUU 3a7ad U3 APYIMX YYEOHBIX MPEAMETOB U peasibHON
KU3HU, BBIpaXXaTh GOpMYIaMH 3aBUCUMOCTH MEX1y BeJINYMHAMU;

Havyana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOIHO OMEpUpOBaTh MOHATUSAMU: apudMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIasi TeOMETPUUECKasi IPOrpeccusi, JIMHEUHbBIN U
HKCTIOHEHIMATBHBIN POCT, GOpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABICHHE O
KOHCTAHTE;

UCIIOJIb30BATh MPOrPECCUM IS PELICHUs PEATBbHBIX 33a4 MPUKIAIHOIO
XapakTepa;



CBOOOJTHO OMEPUPOBATH MOHATHSAMU: MOCIEA0BATENBHOCTD, CIOCOOBI 3a/1aHUS
MOCJIEZIOBATEILHOCTEN, MOHOTOHHBIE M OrPAaHUYCHHBIE I[OCIIENOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMS MareMaTHUYeCKOTO aHalM3a Kak aHaju3a
OECKOHEYHO MaJIbIX;

CBOOOIHO OTNIEPUPOBATh MOHATUSIMU: HEMPEPBIBHBIE (PYHKIIUHU, TOUKH Pa3pbiBa
rpaduka QyHKIIUU, aCUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OMEpPUpPOBATh MOHSATHEM: (YHKIMS, HEMpepbIiBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PDYHKIIMIM JIJIs1 pellleHus 3a/1a4;

CBOOOZIHO ONEpPUPOBaTh TMOHSATUSMU: TeEpBasi W BTOpas MPOU3BOIHBIC
GbyHKIMM, KacaTeabHas K TpaduKy QyHKIUH;

BBIUUCIISATh MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3HIIUU
IBYX (PYHKUHH, 3HATh MPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIIHII;

UCIOJIb30BaTh T'€OMETPUUYECKUN M (DU3MUECKHI CMBICT MNPOU3BOJHOW JIs
pelIeHus 3a1au.

MHoxecTBa U JIOTHKA:

CBOOOHO  OMEPHUPOBATh  MOHATHSIMH: MHOXECTBO, ONEpalmuu  Haj
MHOKECTBaMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Jisi OMMCAHUS PeabHBIX
IPOLIECCOB U SBJICHUH, IPU PELICHUHU 33]1ad U3 APYTUX Y4eOHBIX IPEIMETOB;

CBOOOTHO OMEPUPOBATH MOHIATHSIMH: OMpEEICHHe, TeopeMa, ypaBHEHHE-
CIIEZICTBHE, CBOMCTBO MaTe€MaTHYECKOTO OOBEKTa, J0Ka3aTeIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obOydenuss B 11 kyacce oOydYarouiuiicss TOMYYUT CIEIYIONTUE
IpeIMETHBIE PE3YyNbTaThl MO0 OTAEIbHBIM TeMaM pabouell MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajaa MaTeMaTUYeCKOrO aHaIIn3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJHO OMNEpPUpPOBaTh MOHATUAMU: HATypajJbHOE M LEJNOE YHUCIIO,
MHOXKECTBA HATYpaJbHBIX U IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JCIMMOCTHU
uenbix yucen, HOJ 1 HOK naTypanbHBIX 4ncen 1S pelieHus 3a1a4, MIPUMEHSTh
anroput™m EBknunaa;

CBOOOHO OMEPUPOBATH TMOHITHEM OCTaTKa IO MOXYJI0, 3alUChIBATh
HaTypaJbHBIC YUCJIA B PA3JIMYHBIX MTO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJHO OINEpPUPOBATh MOHATHSIMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMITJICKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanvdeckod u
TPUTOHOMETPUYECKON (POpME, BBHIMOIHATH apu(PMETHIECKHe ONepalud ¢ HUMH U
M300pakaTh HA KOOPAMHATHON IMIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOTHO OMEpUPOBATh MOHSATHUSMU: HPPAIMOHAIBHBIE, MMOKA3aTelbHBIE H
jJorapuMUYECKUE HEPABEHCTBA, HAXOAWTh WX PEIMIEHUS C  TOMOIIBIO
PaBHOCHJIBHBIX IEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEM TpU pEIIeHHMH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEPUPOBaTh TOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXomammble  (GopMynbl  JJIi  PEIICHWS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OMEpUPOBATh MOHATUIMH: CUCTEMAa U COBOKYITHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALMOHATIBHBIX, MOKA3aTEIbHbBIX U
JorapuMUYECKUX YPaBHEHUN U HEPABEHCTB;

peuarp palMoOHaJbHbIE, VMppaluOHaJIbHbIE, [I0KA3aTeIIbHBIE,
JorapuMUYECKUEe U  TPUTOHOMETPUUECKHE YpPAaBHEHHMs] U  HEPABEHCTBA,
coliepaKale MOAYJIA U apaMETPHI;

MPUMEHSITH TpauiyecKrue METObI JIJIsl PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TaKXKe 3a]1a4 C mapamMmeTpaMu;

MOJIETTUPOBAaTh pEaJIbHbIC CHUTyalldd Ha S3bIKE aire0pbl, COCTABISATH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBUIO 3aauH,
UCCJIEeIOBaTh MOCTPOCHHBIE MOJIETM C UCIHOJb30BAHUEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN PE3YIbTAaT.

DOyHKUMHA U TPaPuKu:

CTpPOUTh TpaUKKA KOMIIO3UIIMK (PYHKIIMI C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOMCTB KOMIIO3UITUU JABYX (PYHKITHIA;

CTPOUTh TE€OMETpUUEeCKHe oOpa3bl YpaBHEHUW M  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  OMEpPUPOBaTH TMOHATUAMH: TpaduKd TPUTOHOMETPUUECKUX
dynxumi;

NPUMEHSITh (YHKIMH JJI1 MOJACIMPOBAHMUS M MCCIENOBAHUS pPeabHbIX
IIPOLIECCOB.

Hauyana mareMaTnuecKoro aHajusa:

MCIIOJIb30BaTh MPOU3BOJIHYIO I UCCIEN0BaHUS (PYyHKIIMM Ha MOHOTOHHOCTD
Y SKCTPEMYMBI;

HaxOJUTh HAWOOJIbIIIEE U HAMMEHbIIIee 3HaUeHUs] ()YHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

MCIMOJIb30BaTh MPOMW3BOJHYIO JUIS HAXOXKJICHUS HAWIY4llero pPELICHUS B
MPUKIAAHBIX, B TOM YHCIE€ COLMAJIBbHO-3KOHOMHYECKUX, 3ajJayax, I
OTIpEJICIICHUs] CKOPOCTH U YCKOPEHHs TIpoliecca, 3aJaHHOro (HopMyinond uiu
rpadukom;



CBOOOJHO OMEpUPOBATh MOHATHAMH: [EPBOOOpa3Hasi, ONpeneIEHHBIN
UHTETpasl, HaXOJUTh IEPBOOOpA3HbIE DIEMEHTAPHBIX (YHKIMA U BBIUYUCIATH
uHTerpan no gopmyne Heiotona-JleliOnuiia;

HAaXOAUTH TUIONIA/IN TUIOCKUX (DUTYDP U OOBEMBI TEJI C TIOMOIIBIO HHTETpaIa;

UMETh MPEJICTaBICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAaHUM Ha TpPHUMEpe
coctaBiieHus AU PepeHInanbHbIX YPaBHEHUI;

pelmiaTh MPUKJIaAHbIE 33a]aud, B TOM YHCJIE COIMAIIbHO-3KOHOMUYECKOTO H
¢u3nUecKoro xapaxkrepa, CpeCTBaMiU MaTeMaTHIECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbie)
Konrtpoasnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBareJibHbIE
padoThbI padoThbI
pecypcsl
MHO0X€eCTBO JEHCTBUTEIBHBIX YUCEI.
1 MHorousnensl. PannonaibHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBbI TMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas QyHKUINS 12 1
C LIEJIBIM TOKAa3aTeaeM
3 Apudmernuecknii KOpeHb N-0i CTETICHHU. 15 1
WppanmonanbHble ypaBHEHUS
4 ITokazarenbHas QyHkius. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapupmuueckast GyHKITHSL. 13 1
Jlorapupmuyeckue ypaBHEHUs
6 TpuronomeTpuyeckue BEIpaXKEHUS U 2 1
ypaBHEHUs
[TocnenoBarenbHOCTH U TPOTPECCHH 10 1
8 HenpepsiBable Gynkiun. [Iponssoanas 20 1
9 [ToBTOpeHue, 0600IICHIE, CUCTEMAaTH3AITUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 136 10 0




11 KJIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoapupie  Ipakruieckue o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanne GpyHKIMI C TOMOIIIBIO 2 1
MIPOU3BOIHON
2 [TepBooOpa3Has u MHTETpal 12 1
3 I'paduixu TpuroHOMeTpHUUECKUX QYHKITUH. 14 1
TpuronomeTrpuueckre HepaBeHCTBA
4 Uppanmonanbhbie, OKa3aTeIbHbIC U 24 |
norapuMUYECKIe HEPaBESHCTBA
5 KommuiekcHbie uncna 10 1
6 HarypanbsHbie u menblie yncia 10 1
CucreMbl pallioHaTBHBIX, UPPALMOHATBHBIX
7 MOKA3aTeJIbHBIX U JOrapuPMHUUECKUX 12 1
ypaBHEHUH
8 3aja4ym ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALINS 16 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4yacoB

Bcero

KonTpoiabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3yYEeHUs

DJIEKTPOHHbIE
uudposbIe
o0pa3oBare/ibHbIE

pecypchl

MHOXeCcTBO, Olepaluy HaJ MHOKECTBAMH U
UX CBOMCTBa

Juarpammsbl Diinepa-BenHa

[IpumeHeHne TeOpETUKO-MHOKECTBEHHOTO
anmapara Jyisl pelieHus 3a1a4d
PanmonanbHble ynciaa. OObIKHOBEHHBIE U
JEeCSITUYHbIE TPOOU, TIPOLIEHTHI,
OeCKOHEUHbIE IEPUOUECKUE IPOOH

Parmmonanpusie yncia. OOBIKHOBEHHBIE U
NECATUYHBIE IPOOU, TIPOIICHTHI,
OECKOHEUYHBIE TIEPUOTUUECKUE APOOH

[Tpumenenue apodeli U MPOIIEHTOB s
pelIeHUs MPUKIAIHBIX 33724

[Ipumenenue apoOeit u MPOIEHTOB AJIS
peLIeHHS TPUKIIAIHBIX 3a/1a4

JleficTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U
HWppalUOHAIBHBIE YHCIIA

10

ApudmeTrueckre onepainu ¢
)IGfICTBHT@JIBHBIMI/I qucjiaMu

Monyinb 1eMCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBAa

11

[TpuOnmxE€HHbBIE BEIYUCICHUS, TPaBUIa
OKpYTJICHHUS, TPUKHUIKA U OLICHKA




12

13

pe3ynbrara BBIYMCIEHUN

OCHOBHBIE METO/BI PELICHUS LIEbIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB
OCHOBHBIE MCTOABI PCIICHUS LECJIbIX U
JPOOHO-paLlMOHAJIbHBIX YPAaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METOBI PEIICHUS LETBIX 1
JPOOHO-paLlMOHAIbHBIX YPABHEHUHN U

HEPaBEHCTB

MHoOro4seHbl 0T OAHON EPEMEHHOM.

JlesieHne MHOro4JIeHa Ha MHOTOWIEH C
ocrarkoM. Teopema besy

16

17

MHOTOWICHBI ¢ TEIBIMU KO UITIESHTAMH.
Teopema Buera

Pemenne cuctem JIMHENHBIX YPaBHEHUM

18

19

Pemenne cucreM TMHENHBIX ypaBHEHUI

Marpuia CUCTEMBI TUHEHHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro
TreOMETPUYECKHUNA CMBICIT U CBOMCTBA;
BBIUYHCJIEHUE €TI0 3HAUYEHUs

20

21

Onpenenurens MaTpULbl 2X2, €To
TreOMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

IIpuMeHeHHe onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemenue mpukiagHbIX 337129 ¢ TTOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

23

Pemenne nmpukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU




24

KonTponbhas pabota: "PannonansHbie
ypaBHEHHUsI U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

25

26

DyHKIUA, CTIOCOOBI 3a/1aHus (PYHKITHH.

B3aumuo obparusie pyHkiun. Kommosunus

byHKIII
I'paduk GyHkuu. IneMeHTapHbBIC
npeodpa3oBanus rpadukoB QyHKIUN

27

28

OO6nacTh onpeaeIeHNs 1 MHOXKECTBO
3HaueHni pynkuuu. Hynmu QyHkmmm.
[TpomexyTKH 3HaK IOCTOSIHCTBA

YéETHble U HEUETHBIE (PYHKITUU.

[Tepuoanueckue pyukuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKLIUU

29

30

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HauOombliee 1 HanMeHbIIIEE 3HAUEHUE
(YHKIMY Ha TPOMEXKYTKE

Jlunelinas, kBagpaTHuHas U ApoOHO-
JTUHEWHas QyHKIUH

31

32

DneMeHTapHOE UCCIIeIOBAaHNE U
MIOCTPOEHUE TPaPUKOB ITUX QYHKIUI
DneMeHTapHOE UCCIeI0OBaHNE U
MOCTPOEHUE IPa(hUKOB ITUX PYHKIIHHA

33

34

CreneHs ¢ 1eabIM IOKa3areneM. buHom
Hrrotona

CreneHs ¢ 11eabIM OKa3areaeM. buaom
Hrrotona

35

Crenennast pyHKUHS ¢ HATypaIbHBIM U

1enbsiM mokaszareneM. E€ cBoiicTBa u rpadux

36

KonTponbhas pabota: "CrenenHas




¢ynkuus. E€ coiicta u rpaduk"

Apudmernueckuii KOpeHb HaTypaIbHOM

37 CTEIICHH U €r0 CBOMCTBA

33 Apudmerniecknii KOpeHb HaTypaJIbHOM
CTEIIEHU U €r0 CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COZIEpKAILUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BEIPAKECHUH,
COJEPIKALLUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUI,
COZEpKAILUX CTEIIEHU U KOPHU
Wppanunonanbhble ypaBHeHUs. OCHOBHbIE

42 METO/IbI PEIIEHUs HPPALMOHAIBHBIX
ypaBHEHUH
Wppatnmonanbhble ypaBHeHUs. OCHOBHbBIE

43 METOBI PELICHUS HpPALlMOHATBHBIX
YpaBHEHUU
WppanmonansHble ypaBHeHHs. OCHOBHBIE

44 METOZBI PELIEHUS NPPALIMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PEILICHUH
MppalMOHANIbHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHAJIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PEILICHUH
MppalMOHANIbHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHAJIBHBIX YpaBHEHUN

49 CgoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHU

KaK (yHKIIUHA 0OpaTHOM CTEIEeHHU C




50

51

HaTypaJbHBIM I10Ka3aTelIEM

CgoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
KaK (yHKIIUHA OOpaTHOM CTEIEeHHU C
HaTypaJbHBIM [TOKa3aTelieM

KonTponbhas pabota: "CBoiicTBa u rpapuk
KOpHs n-oi crenenu. MppanuonaibHsie
ypaBHeHUs"

52

53

CreneHb ¢ palmoHaIbHBIM MTOKa3aTeyieM U
e€ CBOMCTBA
CreneHb ¢ pallMOHAJIBHBIM MOKa3aTesieM 1
e€ CBOMCTBA

54

55

CTGHGHI) C paIlI/IOHaJ'H:HBIM II0Ka3aTcJiIcM U
€€ CBOIICTBa

IToka3arenbHas QyHKIMS, €€ CBOMCTBA U
rpaduk

56

57

Wcnonp3oBanue rpapuka GyHKIUU IS
peuIeHusl ypaBHEHU I
Hcnonb3oBanue rpadpuka GyHKIUH U1
pelIeHNs] ypaBHEHUI

58

59

[TokazarenbHble ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIIEHUS ITOKA3aTeIbHbIX
YpaBHEHUI

IlokazarenbHble ypaBHeHUs. OCHOBHBIE
METO/IbI PELIEHUs [T0Ka3aTeIbHbIX
ypaBHEHUH

60

[TokazarensHbie ypaBHeHHS. OCHOBHBIE
METOJIbI PEIIEHUS MTOKa3aTeIbHbIX
ypaBHEHUU

61

KontponwsHas padora: "[lokazarenpHast
¢yukmus. [TokazarenbHpie ypaBHEHUS "




62 Jlorapugm uncna. CoiicTBa orapudma 1

63 Jlorapudm uncia. CoiicTBa jorapudma 1

64 Jlorapudwm yucna. CpoiicTBa norapudma 1

65 JlecaTruHbIE M HATYpaJIbHBIC JTOTapU(PMBbI 1

66 €CATUYHbBIC U HATypaJIbHbIE JIOTapU(PMBI 1

y

IIpeoOpasoBanue BEIpaKEHUI, COIEPIKAILINX

67 ’ 1
Jorapudmpl

63 [IpeoOpa3zoBanne BBIpaXKECHUM, COACPKAIINUX |
sorapupmMsbl
IIpeoOpa3oBaHue BbIpa)KEHUH, COAEPKALIIX

69 ’ 1
Jorapudmpl

70 Jlorapudgmuueckas GpyHKIHs, €€ CBOMCTBA U |
rpadux

71 Jlorapudgmuueckas GyHkIus, e€ cBoiicTBa U 1
rpaduk

7 Wcnonp3oBanue rpapuka GyHKIUU IS 1
peuieHusl ypaBHEHU I
Hcnonp3oBanue rpaduka KLUU JIIs1

73 . 1
pelIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METObI PELICHUS JIOTapUPMUIECKUX 1
YpaBHEHUI
Jlorapudgmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/IbI PEIICHHS JOrapuPMHUUECKUX 1
ypaBHEHUH
Jlorapupmuyeckue ypaBHeHusi. OCHOBHbIE

76 METObI PELICHUS JIOTapUPMUIECKUX 1
YpaBHEHUH

77 PaBHOCHIIBHBIE IEPEXOIBI B PEHICHUH 1




norapu(pMUUECKUX YpaBHEHUI

PaBHOCUIIBEHEBIE IepEXOAnI B PEIICHHUN

78 . 1
norapu(pMUUECKUX YpaBHEHUM

79 KontpomnwsHas padora: "Jlorapudmudaeckas |
¢byukuus. Jlorapupmuueckue ypaBHeHUs"

20 Cunyc, KOCUHYC, TAHI'€HC U KOTAHI€HC |
YHCIIOBOTO apryMeHTa

Q1 Cunyc, KOCUHYC, TAHT€HC U KOTAaHTEHC |
YHCIIOBOTO apryMeHTa

22 ApKcHHYC, apKKOCUHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa

23 ApKcHHYC, apKKOCHHYC U apKTaHTE€HC |
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

84 onpeeeHNe TPUTOHOMETPUIECKUX 1
(YHKIIMI YHCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

85 orpe/iesIeHue TPUTOHOMETPUYECKUX 1
(GYHKLUH YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX )
BBIpKEHU I

01 Hpeo6pasovBaHHe TPUTOHOMETPUUYECKUX |
BBIpOKEHUH

9 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX |

BBIPAKEHUI




[IpeobpazoBaHre TPUTOHOMETPUICCKUX

93 . 1
BBIpXKECHU I

94 Penienue TpuroHOMeTpUUECKUX YpaBHEHUH 1

95 Pemenne TpUroHOMETpUYECKUX YPABHEHUI 1

96 Penienue TpuroHOMeTpUUECKUX YpaBHEHUN 1

97 Pemenne TpUroHOMETpUYECKUX YPABHEHUI 1

98 Pelenne TpuroHoMeTpuYECKUX ypaBHEHUN 1

99 Pemenuie TpUroHOMETPUYECKUX YPAaBHEHUM 1

100 Pelenne TpuroHoMeTpuYeCKUX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUroHOMETPUYECKHE BHIPAKEHUS U 1
TPUTOHOMETPHUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aAaHUS

102 rocienoBarenpbHocTe. Meron 1
MaTeMaTU4eCKOW UHIYKLIUH
MOHOTOHHBIE U OTPaHUYEHHbIE

103 MocJen0BaTeIbHOCTH. VIcTopust anamuza 1
OECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccus 1

105 I'eomeTpuueckas nporpeccust 1

106 beckoneuHo yObIBaro1asi reoMeTpuuecKas )
nporpeccus

107 Cymma 6ec1<0Hez1Ho yOBIBaOIIICH |
reoOMEeTPUYECKON Mporpeccun

108 JIMHENHBIN U SKCIIOHEHIMAJIBHBIN POCT. 1
Yucino e. Dopmyiia CI0KHBIX TPOLIEHTOB

109 JIMHEHBIN ¥ SKCITOHEHIIMATBHBINA POCT. 1
Yucno e. DopMysia CI0KHBIX MPOILEHTOB

110 Hcnonp30BaHuE MPOTrPeECCUU JUISl PELLIEHHUS 1




111

peanbHbIX 3aa4 MPUKIIAIHOTO XapaKkTepa

Konrtponbshas padora:
"I[TocnenoBarenbHOCTH U Iporpeccuu”

112

113

HenpepbiBHBIC QYHKIIUN U UX CBOWCTBA
Touka pa3peiBa. ACUMIOTOTHI IpaUKOB
GbyHKIUN

114

115

CpoiicTBa (PyHKIMIT HETPEPHIBHBIX HA
OTpe3Ke
CaoiicTBa pyHKUINN HEMPEPHIBHBIX HA
OTpe3Ke

116

117

118

Metoa UHTEPBAIOB JUIsl PELIEHUS
HEPABEHCTB
Meton UHTEPBAJIOB U1 PELLIECHUS
HEPABEHCTB
Metoa UHTEPBATIOB ISl PEIIEHUS
HEpPABEHCTB

119

120

IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKUIUMH U1 peleHus 3a1a4
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMM U1 perieHns 3a1a4d

121

122

IlepBast 1 Bropasi npou3BOIHbIE GYHKIIUU

Omnpenenenne, TEOMETPUICCKUN CMBICT
MIPOU3BOTHON

123

124

Onpenenenue, pusnueckuii cMbIca
IIPOU3BOJIHON

VYpaBHeHHE KacaTeNbHOMN K TpaduKy
dbyHKIIUN

125

YpaBHEHHE KacaTeNbHOH K TpaduKy
byHKIIUN




126 [Tpon3BogHBIE 37I€MEHTAPHBIX (PYHKIIHIA 1
127 [IpousBoaHbBIC AIEMEHTAPHBIX (QYHKITUN 1
128 [Ipon3BoaHast cyMMbl, IPOU3BEACHMUS, 1
YaCTHOTO M KOMITO3UIIMU (YHKITUI
129 [IpousBoaHasi cyMMbl, IPOU3BEACHHUS, |
YaCTHOTO U KOMITO3ULIUU (YHKIIMIA
130 [Ipou3BoaHast cyMMbl, IPOU3BEACHMUSI, |
YaCTHOTO M KOMITO3UIIMU (DYHKITUI
131 KonTponsnas padora: "[IponsBognas” 1 1
132 [ToBropenue, 00001IeHE, CHCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IIEHIE, CUCTEMATU3ALIUS 1
3HaHui: "OyHkun"
134 Wrorosast koHTposIbHAsE paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMAaTH3AIHS |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOAHOM K
UCCIIEIOBAHUIO PYHKIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI

Koaun4yecTBo yacoB

KonTpoiabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
H3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBareJibHbIE

pecypchl

[IpuMeHeHne NpON3BOAHON K
WCCIIEIOBaHMIO (DYHKIIMK HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHne Nponu3BOAHOMN K
UCClIeIoBaHUIO0 (PYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON K
UCCIIeIOBaHNIO (PYHKIIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON K
Hcce0BaHui0 QYHKIIMNA HAa MOHOTOHHOCTh
1 SKCTPEMYMBI

[Ipumenenre npou3BOAHOM K
MCCIIeIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTh
U SKCTPEMYMBI

Haxoxaenne HanOOIIBIIETO U
HaWMEHBIIIETO 3HAUYCHUS HEeTIPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

HaxoxaeHue HauOoIbIIero u
HAaUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(byHKIMU Ha OTpe3Ke




Haxoxnenue HaubobIIero u
HAaUMEHBIIIETO 3HAYCHUS HENMPEPHIBHON
(YHKIMH Ha OTpE3Ke

10

11

Haxoxxnenue HanOoibIIero u
HaVMEHBILIETO 3HAYEHUsI HENIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxxnenue HanOoibIIero u
HaMMEHBIIETO 3HAYECHHSI HETIPEPHIBHOM
(byHKIIMM Ha OTpe3Ke

12

13

Haxoxxaenue HanOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKIMU Ha OTpe3Ke

[IpuMeHeHne MPON3BOTHON TSI
HAXOXKJCHHS HAUTYYIIIErO PEeIIeHUs B
MPUKJIAIHBIX 337a4aX

14

15

[IpuMeHeHne MpOU3BOAHOMN ISt
HaXOXKJCHHS HAWTYYIIIEro PeleHus B
MPUKJIaIHBIX 3aa4ax

[Ipumenenne npou3BOAHON I
ONPENEIICHUS CKOPOCTH U YCKOPEHUS
npolecca, 3aAaHHOro GopMyIoN Win
rpaduKomM

16

[TpumeneHnne npou3BOAHOM HJIst
OTIPEICTICHUS] CKOPOCTH M YCKOPEHHSI
nporiecca, 3aaHHoTo (GOopMYIION WK
rpaduKomM

17
18

Komno3zunus ¢pyHkuuit
Komnoszunus ¢pyHkimii

19

Komnoszunus ¢pyHkuuit

20

['eomeTpuueckue oOpa3bl ypaBHEHH Ha

[UNE VO (G




KOOPJIMHATHOM IIOCKOCTH

I'eomeTpuueckue o6pa3bl ypaBHCHH HA

21 KOOPJIMHATHOM TJIOCKOCTHU

2 KonTponbhas pabota: "McciaenoBanue
(YHKIHH ¢ TOMOIIBIO TIPOU3BOTHOMN"

73 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOpa3HBIX

4 [TepBooOpa3HbIC IIEMEHTAPHBIX (PYHKITHHA.
[TpaBuia HaX0XIEHUS TEPBOOOPA3HBIX

75 [TepBooOpazHbIe 21€MEHTAPHBIX (PYHKIIHA.
[IpaBuia HaXOKIEHUS IEPBOOOPA3HBIX

26 NHuterpai. [ eoMeTpu4ecKkuii CMbICIT
MHTETpaja

27 Beruucnenue onpenenéHHOro HHTErpaia
o gopmyne Hrrotona-JleiiOHuna

73 Beruncnenue onpenenéHHOro nHTerpana
o ¢opmyne Herotona-JleiiOnuma

79 [TpuMeHeHMe UHTErpaia A HAXOXKICHUS
101 1! TIIIOCKUX QUTYp

30 [TpumeHeHne MHTETpaa A1 HAXOXKICHUS
00bEMOB reOMETPHUUECKUX TET

31 [Ipumeps! pemiennit AudpepeHnnaIbHbIX
ypaBHEHHHA

30 [Tpumeps! pereHunit quddepeHaIbHbIX
ypaBHEHUI
Maremarndeckoe MOIETUPOBAHUE

33 peaIbHBIX MPOILECCOB C MOMOIIBIO
muddepeHnaNbHBIX YpaBHEHUN

34 KonTponbhas pabota: "IlepBooOpasHas u




uHTerpan”

Tpuronomerpuueckue GyHKIHH, UX

35 N
CBOIiCTBa U TpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIIHH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOHCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUIECCKUX

40 YPaBHEHUH C OMOLIBIO
TPUTOHOMETPUYECKOH OKPY>KHOCTH
OT60p KOpHEM TPUTOHOMETPUUECKUX

41 YPAaBHEHUN C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

43 YPAaBHEHUN C TOMOIIBIO
TPUTOHOMETPHUUYECKOH OKPY>KHOCTH

44 Pemenue TpUroHoMeTpUYECKUX
HEPaBEHCTB

45 Pemrenne TpuroHOMeTpUIECKIX
HEPaBEHCTB

46 Pemenue TpUroHoMeTpUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpHUUECKUX




HEPABEHCTB

KonTpomnbHnas pabora: "['paduku

48 TPUTOHOMETPUYECKUX (QYHKITUH.
TpuronomeTpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeNbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKIX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABCHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKIX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABCHCTB

57 OCHOBHBIE METOABI PEIICHUS
HppaLMOHANILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HMppAIOHAIEHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PEIICHUS
HppALMOHANIHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HppalMOHANILHBIX HEPABEHCTB

61 I'paduueckre MeToabI pemeHus




62

HMPPALMOHAIIBHBIX YPABHEHUU

I'paduueckrie MeTobl pemieHus
UppalMOHANIbHBIX YpaBHEHUN

63

64

65

I'padrueckre MeTobI pemeHUs
[I0Ka3aTeJIbHbIX YPAaBHEHUN
I'paduueckre MeTobl pemieHus
MOKa3aTeNbHbIX HEPABEHCTB
I'padmyeckre METONBI pEICHHS
norapuMUYECKUX ypaBHEHUH

66

67

I'padmyeckre METONBI PELICHHS
Jorapu(pMHUUECKUX HEPABEHCTB
I'padrueckre MeToabI perIeHUs
norapuMUYECKIX HEPABCHCTB

68

69

I'paduueckrie MeTobI pemIeHus
MTOKa3aTeNbHbIX U JIOTapUPMUUECKUX
YpaBHEHUU

I'paduyeckrie METONBI pEeLLICHUS
MOKA3aTeJIbHBIX U JOrapuPpMHUUECKUX
ypaBHEHUH

70

71

I'paduueckrie MeTobl pemeHus
MOKa3aTeNbHbIX U JIOTapUPMUIECKUX
HEPABEHCTB

I'padmueckrie METONBI pELLICHUS
MOKa3aTeNbHBIX U JIOTApUPMUIECKUX
HEPABEHCTB

72

KontponbHas pabora: "MppanroHaibHble,
MoKa3aTelibHbIe U JorapudmMuyeckue
HepaBeHCTBA"

73

KomrminekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUECKast (POPMBI 3aITICH




KOMIIJICKCHOI'O 4Yucjia

KommuiekcHbie uncna. Anredpandeckas u

74 TpUroHOMeTpHUUecKast HOpMBI 3arUCH
KOMIUIEKCHOT'O Yuclia

75 Apudmerndeckue ornepanuu ¢
KOMITJIEKCHBIMU YHCJIAMU

76 Apudmernueckue onepanuu ¢
KOMITJIEKCHBIMU YK CIIAMU

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM MJIOCKOCTH

3 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAUHATHOM IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu n3
KOMIIJIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oi crenenu n3
KOMIUIEKCHOTO YnCIIa
IIpuMeHEeHNE KOMIIJIEKCHBIX YNCEN JUIsS

81 peneHust pU3NYECKUX U TeOMETPUIECKUX
3a1a4

22 KontponpHas pabdora: "KommiekcHbie
gucia"

83 HarypanbHble U 1ieinble ynciia

84 HarypaneHble u nensle yncia

25 [IpumeHeHNne MPU3HAKOB JEIUMOCTH
LIEJIBIX YUCEI

26 [IpumeHeHne MpU3HAKOB JEIUMOCTH
LEJIBIX YUCEe

%7 IIpumeHeHne MPU3HAKOB JEIUMOCTH

nenbix yncen: HOJl u HOK




88

[IpuMeHeHne NpU3HAKOB JETUMOCTH
uensix yucen: HOL u HOK

89

90

[IpuMeHeHre NPU3HAKOB JETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYIIIO
[IpumeHneHne NpU3HAKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOJYIIIO

91

92

HpI/IMeHeHI/IC IIPU3HAKOB JCIIUMOCTH
LECJIBIX YUCECII: aJITOPUTM EBKJII/II[a JJIA
pelICHUs 3a4a4 B LCJIbIX YU CIIax

KonTponbHnas pabora: "Teopwust menbx
yucen"

93

94

Cucrema 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI  CHCTEMBI-
CIIEIICTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.

PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-
CICACTBUA

95

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH UpPALMOHAIBHBIX
ypaBHEHUH

97

98

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OcHoBHBIC MCTOABI PCHICHUA CUCTEM U

COBOKYITHOCTEH IT0KA3aTEIIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYMHOCTEH JIorapupMu4ecKux




100

101

YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYIHOCTEH JIorapupMu4ecKux
ypaBHEHUU

[IpuMeHeHue cucTeM K perieHuto
MaTeMaTHYeCKUX 3aJ1a4d U 3aJ1a4 U3
pa3nuyYHbIX o0nacTel HayKu U peaibHOU
KHU3HU, HHTEPIPETALUs TOTyYECHHBIX
pe3ynbTaToB

102

103

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTU4eCKUX 3a/]a4d U 3a]1a4 U3
pa3NUYHBIX 00IaCTel HAyKH U peaIbHON
YKU3HM, HHTEPIIPETALUs [TOJITy4EHHBIX
pe3ynbTaToB

IIpuMeHEeHNEe HEPABEHCTB K PELICHUIO
MareMaTH4yecKHX 3ajad U 3a1a4 u3
pa3nu4HbIX 00IacTel HayKH U peaabHON
KHU3HH, UHTEPIpETalNs NOTYyIEHHBIX
pE3ynbTaToB

104

KonTponsnas padora: "CucreMbl
panroHaATBEHBIX, UPPAIMOHATBEHBIX
MOKA3aTeNbHBIX U JOTapUPMHUECKUX
ypaBHeHUi"

105

106

PannoHaneHbIE ypaBHEHMS C TapaMeTpaMu

ParnmonansHble HEpaBEHCTBA C
rapaMeTpamMu

107
108

PanmoHanbHBIE CUCTEMBI C napameTpamu

WppatmonanbHble ypaBHEHUS,
HEPaBEHCTBA C IlapameTpamMu

109

HppanmoHabHbIE CUCTEMBI C




napaMeTrpamu

[TokazaTenbHble ypaBHEHHUsI, HEPABEHCTBA C
napamerpamu

110

111 [TokazarenbHbIe CUCTEMBI C TApaMETPaMU

Jlorapudmuyeckue ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

112

Jlorapudmuyaeckne CUCTEMBI C
napameTpamMu

113

Tpuronomerpuueckue ypaBHEHUS C
napameTrpamu

114

TpuroHomeTpu4eCcKre HEpaBEHCTBA ¢
rapameTpamu

115

TpuronomeTpudeckure CUCTEMBI C
napameTpamMu

116

[TocTpoenue u nuccieqoBanne
MaTeMaTU4EeCKUX MOJIETIEH peaIbHBIX
CUTYallU} C MMOMOIIBIO YPAaBHEHHUI C
napaMeTpamu

117

[TocTpoenue u nucciieqoBanne
MaTeMaTH4YECKUX MOJIEeH peabHbIX
CUTYallui C MMOMOIIBIO CUCTEM YPaBHEHHUU
C mapaMeTpaMu

118

ITocTpoenue u nccienoBanue
MaTreMaTu4ecKHX Mojiesiel peaabHbIX
CUTYyallMi C TOMOIIIbIO CUCTEM ypaBHEHUN
C rmapamMeTpaMu

119

KontponbsHnas pabora: "3agaun ¢

120 .
napameTpaMu

[ToBTOpenue, 0000IIEHIE, CUCTEMATU3AIIHS
3HaHuM: "YpaBHeHus"

121




122

[ToBTOpeHue, 0000IIEHIE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

123

124

[ToBTOpEeHME, 0600IICHIE, CHCTEMAaTH3AITUS
3HaHuii: "YpaBHeHus. CUCTEMBI
ypaBHEHHUH"

[ToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIIHS
3HaHuii: "HepaBencrpa"

125

126

[ToBropenue, 00001IeHNE, CHCTEMaTH3aIUs
3HaHui: "HepaBeHncTna"
[ToBTOpenue, 0000IIEHIE, CUCTEMATU3ALIUS
3HaHuii: "HepaBencrpa"

127

128

[ToBropenue, 06001IEeHNE, CHCTEMaTH3aIUs
3HaHuii: "[IponsBonHas u e€ npumeHenue"
[ToBTOpeHue, 0000IIEHIE, CUCTEMATU3AIINS
3HaHui: "[Ipon3BonHas u e€ npumeHeHue"

129

130

[ToBTOpeHue, 06001IeHIE, CUCTEMATH3AITUS
3HaHuii: "[Ipon3BonHas u e€ npumeHenue"
[ToBTOpenue, 0000IIEHIE, CUCTEMATU3AIINS
3HaHui: "MHTerpan u ero npumMeHenue"

131

132

[ToBTOpeHue, 06001IEHNE, CUCTEMATH3AITUS
3HaHuil: "OyHkuun"
[ToBTOpenue, 0000IIEHIE, CUCTEMATU3AIIHS
3HaHui: "Oynkun"

133

134

[ToBTOpeHue, 0600IICHIE, CUCTEMAaTH3AITUS
3HaHuil: "OyHkuun"

Hrorosas KOHTPOJIbHAA pa60Ta

135

136

Wrorosast koHTpoJIbHAs paboTa

[ToBTOpeHue, 0000IIEHIE, CUCTEMATU3AIIHS
3HAHUU




OBIIEE KOJIMYECTBO YACOB 11O
[NPOI'PAMME

136
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IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI' PAMMBI

10 KJIACC

Kon
MPOBEPsIeMOro
pe3yjabrara

1

HpOBepﬂeMme NMpeaAMETHBLIC PE3YJIbTATbl OCBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I MmporpaMmal CpeIHETO oﬁmero 06pa30BaHl/lﬂ

Yucna v BEIUMCICHUS

1.1

1.2

OnepupoBarh NOHATUSMU: pPALMOHAJIBHOE U JACUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U IECATUYHAS APOOB, IPOLIEHTHI

BreinonHATh apHQ)MeTI/I‘ICCKI/IC orcpanuu C paniruoOHaJIbHbIMU n
HeﬁCTBHTeHBHBIMH qucJjiaMu

1.3

1.4

BoimonHaTh npuOnMkEHHBIE BBIYUCIICHUS, UCIIONB3YS IPABUIIa OKPYIIIEHUS,
Jienarb PUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHAN

OHepI/IpOBaTL MNOHATHAMU: CTCIICHb C LCJIBIM II0Ka3arcJICM, CTaHAapTHasd
Q)opMa 3aI1nucu HeﬁCTBHTCHLHOFO quciia, KOPCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIB30BATh MOAXOASALIYHO (I)OpMy 3aI1ucu HeﬁCTBHTCHLHBIX quccil AJId
pCeUICHUA MPAKTHYCCKUX 3a1a4 U IIPCACTABJIICHUA JaHHbBIX

1.5

OnepupoBarh MOHATUSAMU: CUHYC, KOCUHYC M TaHT'€HC IIPOU3BOJILHOIO YIVIA;
UCMOJNB30BaTh  3allUCh  IPOM3BOJIBHOIO  ymila  d4epe3  oOparHbIe
TPUTOHOMETpUYECKHE (DYHKIIUN

ypaBHeHI/IH " HECPABCHCTBA

2.1

2.2

OnepupoBarh MOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaIbHOE, HppalroOHaIbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

BeinonHATe mpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelarhb
TPUTOHOMETPUUECKHUE YPABHEHUS

23

24

BomonHATe npeoOpa3oBaHus IENbIX, PAMOHAIBHBIX U UpPPAMOHATIbHBIX
BBIDAKEHHM W pemarb OCHOBHBIE THIIBI LEJbIX, PAalMOHAIBHBIX U
HUPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHA KW HCPABCHCTBA IJId PCHICHHUA MATCMATHYCCKUX
3aa4 U 3aa4 U3 pas3JInIHbIX oOnacrei HAYKH U peanLHoﬁ KHU3HHU

2.5

MonennpoBath peanbHbIE CHUTyallMM Ha S3bIKE anreOphl, COCTABISITH
BBIPAXKEHUSI, YPABHEHHUS, HEPABEHCTBA MO YCJIOBUIO 3aJ1a4M, MCCIEAOBAaTh
MIOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM alapara aareopbl

OyHKIMK U TpaduKH

3.1

OmnepupoBarh MOHATHUAMH: (YHKIHS, CIOCOOBI 3aaHusl QYHKIIUH, 00JIacTh
ornpezeNeHuss 1 MHOKECTBO 3HaUYeHUN (pyHKINHU, Tpaduk QyHKIUU, B3AUMHO
oOparHble pyHKUINN

3.2

OnepupoBarh MOHATHAMHU: UYETHOCTh M HEYETHOCTh (YHKLUUHU, HYIU
(bYHKIIUH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA




33 Hcnonb3oBarh rpaduku GyHKIHMHA U1 pelIeHns] ypaBHEHUN
34 Ctpouth M 4nuTaTh TPaPUKH JTUHEHHON (YHKIIMH, KBaIpaTHIHON (DYHKIIWH,
CTENeHHON (YHKIIMH C IEJIBIM ITOKa3aTeIeM
Hcnonb3oBary rpaduku  GYHKIUE IS0 HMCCIENOBAaHUS IPOLIECCOB U
3.5 3aBUCUMOCTEH TpU PELIEHUH 33a4a4 U3 JPYTUX Y4EeOHBIX NPEIMETOB U
peaNbHOM KU3HH, BRIPAKATh POPMYJIaMU 3aBUCUMOCTH MEXKy BETUYUMHAMU
4 Havana matemMaTtnyeckoro anaimnsa
41 OnepupoBarh TMOHSATHSMH: [OCIIEIOBATEIBHOCTh, apuMeTHUecKas W
' reoOMEeTpUYECKast MPOrpPeccuu
49 OnepupoBarh TOHATUAMHU: OECKOHEUHO YObIBAaIOIIash TreoMeTpUyYecKas
) nporpeccus, cyMmMa 0eCKOHEUHO yObIBaIOIIeH reOMeTpUUECKOM Mporpeccuu
4.3 3aaBarh MOCIEIOBATEILHOCTH PA3IMYHBIMU CITIOCOOAMU
44 Hcnonp30BaTh CBOKMCTBA MOCIEI0BATEILHOCTEN U IPOTPECCUM JIJISl PEIICHUS
) peaNbHBIX 3a/1a4 MIPUKJIATHOTO XapaKTepa
5 MHoO»xecTBa U JIOTUKa
5.1 OnepupoBarh MOHITUSIMH: MHOXKECTBO, OTIEpalliy HaJl MHOXKECTBAMU
Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar s ONHCAHHS
5.2 peabHBIX MPOILIECCOB U SBJICHUM, IPH PEIICHUH 3a7a4 U3 JAPYTUX y4EeOHBIX
MIPEIMETOB
53 OnepupoBaTh  TMOHATUSIMU:  ONpENEIICHHWE,  TEopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kox .
S IIpoBepsiembie HUpEI[MeTHbIe pe3yJbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBarTe/ibHOI NPOrpaMMbI CpPeIHero 001ero 00pa3oBaHus
pe3yJabrara
1 Yucna v BBIYUCIICHUS
OnepupoBarh MOHATUSMH: HaTypalbHOE, LIEJI0€ YHCIO; HCIONIb30BaTh
1.1 MPU3HAKK JEIMMOCTH IEJIbIX YHCEeJ, Pa3joKEHUWE 4YHUCIa Ha MPOCThIE
MHOXXHTEIHU JUIsl peLIeHus 3a/1a4
1.2 OnepupoBarh NOHITHEM: CTENEHb C PAllMOHAIBHBIM IOKa3aTeleM
13 OnepupoBarh NOHATUAMU: JOrapudM 4YHcla, JECATUYHBIE U HATypalbHBIC
' norapudmsl
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpuMmeHsITH  CBOWMCTBA CTeMEHH M MpeoOpa3oBaHUS  BBIPAKEHUH,
2.1 ONEpUPOBATh MOHATUSMU: TIOKA3aTEIbHOE YpPAaBHEHHE M HEPaBEHCTBO;
pemarb OCHOBHBIE TUIIBI OKA3aTeNIbHBIX YPaBHEHU U HEPABEHCTB
BeimonasaTe  mpeoOpa3oBaHUS  BRIPAXKEHUH, COAEpXKAIIUX JIOTapu(pMBbI;
2.2 OTIEpPUPOBATh TOHATHSMU: JIOTAPU(DMHUECKOE YpaBHEHHWE W HEPaBEHCTBO;
pemiarb OCHOBHBIE THITBI JIOTApU(MHUUECKUX YPABHEHHUI U HEPABEHCTB
2.3 HaxoauTts pelienus npocTelmx TPUroHOMETPUUECKUX HEPABEHCTB




24

OnepupoBarh NOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHHMM U €€ pElLICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUU ULl PELICHUS IIPAKTUYECKUX
3a1a4

2.5

2.6

Haxoauts pemieHust npocTelImx CUCTEM U COBOKYITHOCTEM palMOHaIbHBIX
YpaBHEHUM U HEPABEHCTB

MopenupoBaTh pealibHbIC CHTYallHH Ha S3bIKE aireOpbl, COCTABIISTH

BBIPpAXKCHUA, YpPaBHCHHA, HCPABCHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJa4du,
HCCIIEA0BATh IIOCTPOCHHBIC MOACIINU C UCIIOJIB30BaHHUEM allllapara aJ'IFC6pBI

3.1

OyHKIMH U TpaduKh

OnepupoBarh  TMOHATHAMHU: TNEepUOTUYECKass  (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIHH, TOYKH SKCTpeMyMa (YHKIIMH, HauOOJbIIee H
HAauMEHbIIIEe 3HAUCHUS (YHKIHMHA Ha MPOMEXKYTKE; HCIOJIB30BATh MX JUISA
uccie0BaHus (QYHKIUH, 3aIaHHOM rpaduKomM

3.2

33

OnepupoBarh MOHATUAMU: TpapUKU MOKA3aTeNbHOM, JIOrapupMUUecKoil 1
TPUTOHOMETPUYECKMX (YHKIMH; WU300pakaTh WX Ha KOOPAMHATHOM
IJIOCKOCTH U UCIIOJIb30BaTh JUIsl pEIICHNs YPaBHEHUN U HEPABEHCTB

N306paxars Ha KOOPAUHATHOMN MIIOCKOCTU TpadUKHU JTUHEHHBIX YpaBHEHHM
Y UCTOJIb30BATh UX JUISI PEIICHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUN

3.4

Hcnonws3oBare rpadukud (QYHKIUH I8 WCCICIOBAaHHS TIPOICCCOB H
3aBHCHMOCTEH M3 APYruX YUeOHBIX JUCIUTUIHH

Hauana mareMaTudeckoro aHaimsa

4.1

4.2

OnepupoBarh MOHATUSAMU: HETIPEphIBHAS (DYHKITHS, TPOU3BOAHAS (DYHKIIHH,
UCIIONIb30BaTh T€OMETPUICCKUN W (DU3MYCCKHI CMBICT MPOW3BOTHOW IS
peleHus 3a1a4

Haxoautp IMPOU3BOAHBIC QJICMCHTAPHBIX Q)YHKHI/II\/'I, BBIYUCIIATH
MMPONU3BOAHBIC CYMMBI, ITPOU3BCACHU A, YaCTHOI'O (I)YHKI_II/Iﬁ

4.3

4.4

Hcnonp3oBaTh  MpPOM3BOAHYIO I HccienoBaHUs — (QYHKIMM — Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATH PE3yJbTaThl HMCCIEIOBAaHUS K
MOCTPOEHUIO TpauKOB

Hcnonp30BaTh IMPOU3BOAHYIO JId HAXO0XIACHHUA HAWIYJIICTO PCHICHUS B
MMPUKJIAAHBIX, B TOM YUCJIC COUAIIbHO-9KOHOMHWYCCKUX, 3aJa4ax

4.5

4.6

OnepupoBarh MOHATHAMH: TepBooOpa3Has W HHTErpan; MOHUMATh
reoOMEeTpUYECKUN U (PU3NYECKUNA CMBICT UHTErpaja

HaxonuTes mepBooOpa3Hble deMEHTApHBIX (YHKIUN, BBIYUCISATH WHTETpal
o popmyne Hetotona — Jleitbnuia

4.7

Pemare npukiagHbie 3a7aui, B TOM YHUCJIE COIMAIBHO-DPKOHOMUYECKOTO U
(bu3M4ecKoro Xxapakrepa, CpeicTBaMM MaTeMaTu4eckoro aHajaInu3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUA

Kon
1 Yucna 1 BBIYUCIICHUS
Panmonanbubie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, IPOLEHTHI,
11 OCCKOHEUHBIC TIEPUOAUYECKUE IPOOU. ApUPMETHIECKIE OTEPAIUH C PallMOHATLHBIMH
quCcIaMH, TPeoOpa3oBaHus YHCIOBBIX BhIpaxkeHui. [Ipumenenue apo0eil 1 mpoIeHToB
JUISl peIIEHUs] IPUKIIAIHBIX 3a1a4d U3 Pa3IMYHbIX OTpacieil 3HaHUN U PeasibHOM JKU3HU
JelicTBuTenpHble yncia. PaloHaibHble U MppalMoOHaIbHbIe yiciaa. Apudmerndeckue
1.2 omepauuu c AeWCTBUTENbHBIMU uuciaMu. [IpuOmxk€HHBIE BBIYMCICHMS, IMpaBUIIa
OKPYIJICHHUS, IPUKHUKA U OLICHKA PE3yibTaTa BhIYUCICHUN
Crenens ¢ nenbiM nokazareneM. CtanaaptHas Gopma 3amuc AeMCTBUTEIBHOTO YKCTIA.
1.3 Hcnonb3oBanue moaxonsmieid GopMbl 3alUCH JEHCTBUTEIBHBIX YHCEN JUIS PEIICHHS
IPAKTUYECKUX 33Ja4 U MPEICTaBICHUS TaHHbIX
14 Apudmernueckuii K(ipeHb HaTypaJibHOW creneHu. JleHcTBUS ¢ apupMETHUYECKUMHU
KOpHSIMHU HaTypajbHON CTEIICHU
15 CuHyCc, KOCHMHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApKCUHYC, AapKKOCHUHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa
2 YpaBHEHMS U HEPaBEHCTBA
2.1 ToxnaecTBa 1 TOXAECTBEHHbIE TPEOOPaA30BaHU
29 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmysbl
73 VYpaBHeHHe, KOpeHb ypaBHeHHUsA. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
MHTEPBAJIOB
2.4  Pemenue 11enbIX U ApOOHO-PALMOHATIBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppaniioOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 = PemnieHue TPUrOHOMETPUYECKUX YPABHEHUM
27 [Ipumenenne ypaBHEHHI 1 HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a]a4 U 3aJa4 U3
pa3IUYHbBIX 00JacTel HayKu U peaabHOW KU3HU
3 OyHKIUHU U TpadUKU
31 OyHKIMA, cnocoObl 3anaHusg QyHkuuu. [papux Qynkumu. B3aumHo oOparHbIE
byHKITUN
39 Ob6nacte ompenesneHuss M MHOXeCTBO 3HaueHWd ¢yHkumu. Hynmu  yHkum.
' [TpomexyTkH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKIUH
33 Crenennas GyHKIMS ¢ HaTypaJdbHBIM U IEbIM Moka3ateneM. E€ cBolicTBa u rpaduk.
) CaoiicTBa u rpaduK KOpHS 7-0OU CTEHEHH
3.4  TpuroHomerpuueckass OKpPYKHOCTb, OIpEJEeICHUE TPUTOHOMETPUUECKUX (YHKLIUH




YUCJIOBOTO apryMeHTa

4 Hauana Matemarn4eckoro anaumsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl  IOCIEAOBATENILHOCTEH. MOHOTOHHBIE
IIOCJIEZI0BATEIILHOCTH
ApudmeTrnueckass W TeOMeTpUYecKass Mporpeccu. beckoHeyHO yObIBaroIas
4o ~ TEOMETpUHECKas HPOrpeccus. CymMma OecKOHEUHO YOBbIBAIOIICH IeOMETPUYECKOM
) nporpeccun. Dopmyna CIOXKHBIX HPOLEHTOB. lVcronp30BaHuE MPOrpeccuu Juis
pelIeHNs pealIbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa
5 MHOXecCTBa U JIOTHKA
MHoOXxecTBO, omnepanuMd HaJl MHOoxecTBamu. Jluarpammbelr Oiinepa — Benna.
5.1 [IpuMeHeHHe TEOpPEeTUKO-MHOXKECTBEHHOIO —ammapara Jjsi ONHCAHUS — peabHbIX
NPOIIECCOB U SIBJICHUH, P PEILICHUH 33J1a4 U3 JPYTUX y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeICTBHUE, I0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COepPKAHUA
1 UYucna 1 BBIYUCIICHUS
1.1 Harypanbhble u nensle uncina. [Ipu3Haku JeIMMOCTH LETIbIX YHCET
1.2 Crenenb ¢ pamoHalIbHBIM MOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTnanbie U HaTypajgbHBIE JTOTAPU(HMBI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIUX JTOrapr(pMbI
2.2 [TpeobOpazoBanue BrIpaXKEHUH, COACPIKAIITUX CTETICHH C PAllMOHATBHBIM ITOKa3aTeiieM
23 IIprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [loka3arenbHblE ypaBHEHMS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHENHBIX ypaBHEHUH. PelieHne npuKkiIagHbIX 3a1a4 ¢ IOMOIIbIO CUCTEMBbI
' JIMHEUHBIX YpaBHEHUHN
2.7 CucreMpl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
73 [IpumeneHue ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a]a4
’ U 3a71a4 U3 pa3JInYHbIX 00JacTell HayKu U peaJbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuomuueckue ¢yHknun. IIpomMexxyTku MOHOTOHHOCTH —(PYHKIUU.
3.1 MakcumyMbl W MHUHUMYMBI (QyHKIuU. HauOonbimee u HamMmeHbIlee 3HAYEHUE
(GYHKIMY Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIMHU, UX CBOMCTBA U rpauKu
33 [TokazarenbHas u norapupmuyeckas GyHKIMH, UX CBOMCTBA U rpadUKu
34 Hcnonb3oBanue rpadukoB GyHKIUH U pellieHUs] ypaBHEHUN U TMHEWHBIX CUCTEM
35 Ucnonb3oBanue rpadmkoB GyHKIMHA I HCCISIOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH,

KOTOpbIE€ BO3HMKAIOT IPH pEHIeHUH 3aJad U3 JAPYrux Y4eOHBIX MPEeIMETOB HU




peaIbHOM )KU3HU

4 Hauana maremarndyeckoro aHajimsa

4.1 HenpepoiBable QpyHKIINH. MeTo MHTEPBAIOB IS pEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pyHkiuu. ['eomerpudeckuii U GU3NIECKUI CMBICT TPOU3BOTHOM

43 [TpousBonHbie smeMeHTapHBIX (yHKIMHA. DOpMYIBI HAXOXKIEHUS IMPOU3BOIHOM

' CYMMBI, IPOU3BEJICHUS U YACTHOTO (DyHKIIUIA

[Ipumenenue mNPOU3BOAHONW K UCCIEAOBaHUIO (QYHKUMH HAa MOHOTOHHOCTh U

4.4 sKCTpeMyMbl. HaxoxkieHne HauOONbIIET0 M HAUMEHbBIIEro 3HauyeHUs (QYHKIUU Ha
OTpe3Ke
[IpumeHeHre NMpoOU3BOAHON JUIsl HAXOXKIEHUS HAWIYYILEro PEelIeHUsl B MPUKIIAJAHbBIX

4.5 3aja4ax, JUid ONpPEACNCHHS CKOPOCTH TIpolecca, 3aJaHHOTO (OpPMYIOW WU
rpaduKomM

4.6 [TepBooOpaznast. Tabmuiia mepBooOOpa3HBIX
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IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePsAEMOro
TpedoBaHMs

IIpoBepsiembie TpeGOBaHNS K MPEIMETHBIM pe3yibTaTaM 0CBOEHHS
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 0o1Iero
oOpa3zoBanus

Branenue wmeromamu J10Ka3aTrenbCTB, QJITOPUTMAaMU pEILICHUS 3ajiad;
yMmeHue GopMyIHpoBaTh U ONEPUPOBATH TMOHATUSMU: OIpe/eICHHE,
aKCMOMa, TeopeMa, CIEACTBHE, CBOICTBO, IPHU3HAK, JOKa3aTeiIbCTBO,
paBHOCHIIbHBIE (POPMYIHUPOBKHU; MPUMEHATh UX; YMEHHUE (DOPMYIUpPOBATH
oOpaTHOE€ W TPOTUBOMOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPHUMEPHI, HCIIOJIIb30BaTh METOA  MareMaTH4ecKO HMHAYKIUU;
MIPOBOJUTH J0Ka3aTeIIbHBIC PACCYKACHUS MPU PEIICHUH 3aJ1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBHIBHOCTh  PACCYXXIEHUH; yMEHHE  OIEepHUpPOBaTh
MOHSATUSAMH: MHOXECTBO, IMOAMHOXECTBO, OIEpallMd HaJl MHOXXECTBAMU,
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMMCaHUS
peanbHBIX MPOIECCOB U SIBJICHUW W MPU PEIICHUU 3a/1a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX MPEIMETOB, YMEHHE ONEPUPOBATH MOHATHUSAMU: Trpad,
CBSI3HBIN Tpad, nepeBo, HUKI, rpad HA TUIOCKOCTH, YMEHHUE 3allaBaTh U
OMHCHIBaTh T'padbl Pa3IUYHBIMU CIOCOOAMH; HMCHOIB30BaTh Tpadbl Mpu

pelieHuy 3a1a4

YMeHue omnepupoBarbh MOHATHSIMH: HATYypaJbHOE YHCIO, LEJN0E YHCIIO,
CTENEHb C LEJbIM M0Ka3aTeieM, KOpeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHAIbHBIM II0KA3aTENIEM, CTENEHb C JIEHCTBUTENBHBIM IOKAa3aTeleM,
jJorapu@m uMciaa, CHUHYC, KOCHHYC W TaHI'€HC NPOM3BOJILHOTO YMHCIIA,
OCTAaroOK II0 MOAY/II, PalUOHAIBHOE YMCIIO, HMPPAalMOHAIBHOE YHCIIO,
MHOKECTBA HATYPaJbHBIX, LEJIbIX, PALHUOHAIBHBIX, JEHCTBUTEIbHbBIX
quces; yMEHUE UCII0JIb30BaTh NMPU3HAKU AETUMOCTH, HAUMEHBIINH 00IHii
JenuTeNb W HauMEHblIee oOlee KpaTHoe, anroputMm EBkimuaa npu
pELIeHNN 3aJay; 3HAKOMCTBO C Pa3JIMYHBIMU NO3UIIMOHHBIMH CHUCTEMAMHM
CUMCJICHMSI; YMEHHUE BHITIOJIHATH BBIUMCICHHE 3HAUYEHUI U MpeoOpa3oBaHus
BBIpQ)XEHUI CO cTemeHsMH M Jorapudmamu, npeodbpazoBaHus IpoOHO-
palMOHAJbHBIX  BBIPQXKEHUH; yYMEHHME  ONEpUPOBATH  IMOHSITHUSIMHU:

IoCJICA0OBATCIbHOCTD, apI/I(l)MeTI/IquKa}I mnporpeccusa, TIcoOMETpUICCKaA




nporpeccus, OECKOHEYHO YyObIBaloIlas TreoMeTpuYeckas MpOrpeccus;
YMEHHUE 3a/1aBaTh IOCJEIOBAaTEIbHOCTH, B TOM YHCJIE€ C IOMOILbIO
PEKYpPPEHTHBIX (HOPMYN; YMEHHE ONEpPUPOBATH MOHATHIMH: KOMILIEKCHOE
YUCJIO, COMNpPSOKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYIb W apryMEeHT
KOMILJIEKCHOTO ~ yHcia, ¢opMa  3amUCHd  KOMIUIEKCHBIX  YHCell
(reoMeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpawdeckas); yMeTh
MPOU3BOAUTh apUPMETHYECKUE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOIUTH MPUMEPHI UCIIOJIH30BAHUSI KOMIUIEKCHBIX YHCEI; ONEPUPOBATH
MOHATUSMM:  Marpumia 2x2  u  3X3, onpeAeauTedb  MaTpHIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue ONCpUPOBATL MNOHATUAMH: PpPalUOHAJIBHBIC, HPPALMOHAJILHBIC,
II0Ka3aTrCJIbHbBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMCTPHUUCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHEC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHIIBHOCTDH
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHUC DPCIIATb YPaBHCHUI,
HCpaBCHCTBA M CHUCTEMBI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IMAapaMCTpOM; IPHUMCHAIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMblI JIA PCHICHUA MATCMATUYCCKUX

3a/la4 1 3a1a4 U3 pas3JIndIHbIX oOJacTei HAyKH U peaﬂbHOﬁ KHU3HHU

YMeHue omnepupoBaTh IMOHATHUAMHU: (YHKIHSA, UYETHOCTh (DYHKIHH,
MEePUOANYHOCTh (YHKIIMH, OTPaHUYEHHOCTb (YHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIMM, HauOojblllee W HaUMEHbIIEe 3HAYEHUS
(YHKIIMM Ha MPOMEXKYTKE, HenpepblBHAs (PyHKIMSA, aCUMNTOTHI Tpaduka
¢GyHKIMHU, TiepBas W BTOpas MPOM3BOAHAS (PYHKIMM, F€OMETPUUECKUN U
¢u3nueckuii CMbICI MPOU3BOJHOW, TEpBOOOpa3Has, ONpeAeTEHHBIN
UHTErpaj; yMEHUE HaXOAMTh AaCUMOTOTHI rpaduka (QyHKIMM; yMEHHE
BBIYUCIISTH IPOU3BOAHBIE CYMMBI, TPOU3BEIEHNUS, YACTHOTO ¥ KOMIIO3HUIIMH
(GyHKLUMH, HAXOQWTh YypaBHEHHE KacaTelbHOM K Trpaduky (GyHKUIUY;
YMEHHE HaXOAUTh IPOU3BOJAHBIE JIEMEHTAPHBIX (QYHKUUN; YyMEHHE
UCIOJIb30BaTh MPOM3BOAHYIO Ui MCCIENOBaHUS (DYHKIMHA, HaXOTUTh
HauOoJbIIMEe M HAUMEHbIIWE 3HAYEHUS QYHKIMHA; CTPOUTH TIpaduku
MHOTOWIEHOB C HCIOJb30BAaHMEM amnmapara MaTeMaTU4YeCKOrO aHalln3a;
MPUMEHSTh IMPOU3BOAHYIO JUISI HAaXOXKIEHUS HAWJIy4dllero pelieHus B
NPUKIAJHBIX, B TOM YHCIE COIMAIBHO-?PKOHOMHUYECKUX U (PU3MUECKuX

3a/1auax; HaXOOUTh IUIOMATUd U O00BEMBI (DUTYp C MOMOIIbIO MHTErpala;




OPpUBOAWUTE MHPHUMEPBI MATCMAaTHYCCKOTO MOACIHUPOBAHUA C IIOMOIIBIO

mudQepeHInaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: Tpapuk (GyHKIUH, oOpaTHas (QyHKIHS,
KOMITO3UIMSA (QYHKIWMHA, JTUHEeHHas (yHKIUS, KBaapaTHuHas (QYHKIHS,
panuoHanbHas (QYHKUUS, CTerneHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIMU, MOKA3aTelbHas |
aorapugmuueckasi (yHKLIHUU; YMEHHE CTPOUTh TpapuKd HU3YyYEHHBIX
(YHKIIMHA, BBITONTHATH IpeoOpa3oBaHus rpaduKoB (PYHKIIMH, UCIIOIb30BaTh
rpaduKy A7 U3yYEHUs MPOLECCOB U 3aBUCHMOCTEH, IPU PELICHUH 3a/1a4
U3 JIpyrux y4eOHBIX NPEIMETOB M 3a/ad U3 PeajbHOW >KU3HU, BBIPAXKATH
(dbopMynamMu 3aBUCUMOCTH MEXAY BEIMUYMHAMM; UCIIOIb30BaTh CBOWCTBA U
rpaguku (QYHKOMA A0S pelieHds ypaBHEHHMH, HEPaBEHCTB M 3agad C
napameTpamMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOMECTBa

pCIJ_ICHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue peliate TEKCTOBBIE 3a/1aud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, OMM W YacTH, Ha JBIDKCHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJOTH, 3a7a4d M3 00JacTU YNpaBIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBHIO 3aJayd, HCCIENOBATh IIOJYyYEHHOE pELICHUE H
OLICHMBATh IPABJONONOOHOCTh pE3YJAbTaTOB; YMEHUE MOEINPOBAThH
peanpHbIE CHUTyallud Ha A3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOEHHBIE ~ MOZIETM C  HCIOJIb30BAaHMEM  ammapara  ajireOpsl,

MHTEPIPETUPOBATH NOJYYEHHBIN PE3YIbTAT

YMeHue onepupoBarh MOHATHUSAMHU: CpeHEEe apU(pMETHUECKOoe, MEeAHaHa,
HauOoJblllee U HaUMEHbIIee 3HAUeHUus, pa3Max, JUCIHepCcus, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHUE H3BIIEKaTb, MWHTEPIPETHUPOBAThH
nH(pOpMaIUIO, MPEICTABICHHYIO B TabMUIaX, Ha JUarpaMMmax, rpaukax,
OTPa)KAIOIYI0 CBOMCTBA pEalbHBIX IIPOLIECCOB U SIBICHUM; MPEACTABIATH
nHpOpMAIMI0O ¢ TOMOIIBI0 TAaOMWI] W JWarpamm; HCCIIEIOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM TIpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPE/CTB; rpapuuecku HcciaenoBaTb COBMECTHBIE

Ha6J'IIOI[eHI/I}I C MIOMOIIBIO AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccuun

YMeHHe oOnepupoBarb IMOHATUAMU: CIIY4alHBIM ONBIT U  CIIy4aiiHOE

coOBITHE, BEpPOSTHOCTh CIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOIOB; TPUMEHSTH
(hbopMyNBl CIOXKEHUS U YMHOXEHHUS BEPOSTHOCTEH, (GOpMYIy TMOITHON
BeposSITHOCTH, dopmyny bepHymin, koMOuHaTopHbIe (akThl U (HOPMYIIBI,
OIICHUBATh BEPOSITHOCTH peaJbHBIX COOBITUH; YMEHHE OIEpUPOBATH
MOHATUSAMH:  CIIydaiiHas BEJWYHMHA, paCIpeleiCHUE BEPOSTHOCTEH,
MaTeMaTU4YeCKOe OXUJAHHWE, IUCIEPCUsT W CTAHIAPTHOE OTKIIOHCHHE
CIIyYallHOW  BENWYMHBI, (QYHKIUU paCHpElCiICHUsT W  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeIbHOTO M HOPMAJIBHOTO paclpeesieHuil; yMeHHe
WCIIOJIB30BaTh CBOMCTBA M3YUEHHBIX PACHpEACICHUN Ul PEIICHHs 3ajad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEI, METOIbI BEIOOPOYHBIX
WCCIIC/IOBAHHI; YMEHUE NPUBOIUTH TIPUMEPBI TPOSBICHUS 3aKOHA
OOJNBINIUX 4YHUCEI B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHSIX; yMEHUE
OIIEPUPOBaTh MOHATUSMH: COYETAHHE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
9UCII0  TEPEeCTaHOBOK; OwHOM  HbpIOTOHA; yMEHHE  TPHUMCHATH
KOMOHMHATOpHBIC (DAaKThl M PACCYXICHUS JUIsl PEIICHHS 3aja4; OIICHUBATh
BEPOSTHOCTH PEANbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJCTH U

HHTCPIPETUPOBATD HOHy‘IeHHBIﬁ pe3yibTar

YMeHHe  onepupoBarb  IOHATUAMU: TOYKa, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA yIIIA, IUIOCKUI YIoJl, JBYTrPaHHBIN
yroJ, TPEXTPaHHBIA YIoJl, CKPEIUBAIOIINECS NPSMBIE, NTApaJIEIbHOCTD U
NEPHNCHANKYIIAPHOCTD MPAMBIX U HJ'IOCKOCTGI\/'I, yYroja MEexay npsaMbIMU, yroJi
MEXIY IMPSAMOM U IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMU, PACCTOSHUE OT
TOYKH OO0 INIOCKOCTH, PACCTOAHUEC MCKAY MNPAMBIMHU, PACCTOAHUC MCEKIY
IJIOCKOCTSIMHU; YMEHHE HCIOJIB30BATh IIPU PEIICHUM 3a4ad H3Y4YCHHBIC
(akThl U TEOpeMBbl IUNIAHUMETPHUH; YMEHHUE OLICHUBAaTh pa3Mephbl OObEKTOB
OKpYXKAlOLEro Mupa; CTPOUTh MAaTeMaTU4YECKUE MOJEIU C ITOMOIIBIO
TCOMETPUUICCKUX HOHSATHHA W BCJIIMYMH, pCliaTb CBA3AHHBIC C HUMU

MPaKTUYCCKUC 3a/1a9U
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YMeHue omepupoBaTh MOHATUSAMU: IUIOMAAL (QUTYpPBI, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OIrpaHHHUK, CE€YCHHEC MHOI'OrpaHHHUKA,
Ky0, mapajienenumnen, MOpu3Ma, OUpamMuaa, (urypa u MOBEPXHOCTH
BpallieHus, WINHAP, KOHYC, map, cdepa, Mmiomanb chepsl, MIONaab
MOBEPXHOCTH THPAMUIbI, MPU3MBI, KOHyca, MHIUHApPA, O00BEM Kyda,
NPSAMOYTOJIBHOTO NapajuleNenuIena, OUpaMuabl, TPU3MBbI, LUIMHAPA,
KOHYCa, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHUS KOHyca W IUIUHAPA,

mapaui€JbHBIE OCH HWJIM OCHOBAaHMIO, CCUCHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasics cdeppl, HUIMHApPA, KOHYyCa; yMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, M300pa)kaTb MHOTOTPaHHUKH, (UTYpHl U TOBEPXHOCTHU
BpalIEHUs, UX CEUYEHHMs], B TOM YHUCIIE C TIOMOUIbIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHSATh CBOMCTBA T€OMETPHUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh OMpeeNieHUsI U3y4aeMbIX (UTYp, BBIABUTATH TUIIOTE3bI O
CBOMCTBaX M TMpH3HAKAX T'€OMETPUUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OlpoBeprarb HX; yMEHUE NPOBOIUTH Kilaccuukanuio ¢Guryp Imo
pa3NUYHBIM [PHU3HAKAM, BBIIOJIHATH HEOOXOJMMBbIC JONOJIHHUTEIbHBIC

IIOCTPOCHUA
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YMeHHe ~ONepupoBarh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
MapaIeNbHBI MEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TNOAOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIE W TOJAOOHBIC (DUTYpPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHHS TIPU
pelIeHnr 3a1a4; HAXOJUTh T'€OMETPUYCCKHE BEIUYHMHBI (JJIMHA, YTOJ,
IUIOIIA/Ib, 00BEM) NP PEHICHUU 33Ja4 M3 JAPYIHX y4eOHBIX MPEJAMETOB U
W3 peajbHOW JKU3HH, YMEHHE BBIYHCISATH TCOMETPHUYCCKHE BEIMYUHBI
(muHA, yroj, IUIONIAAh, OOBEM, IUIOMIAJL IOBEPXHOCTH), HCIIOIb3YS
W3Y4CHHBIC (OPMYIIBI U METOIbI, B TOM YHCJC: IUIOMAAb OBEPXHOCTH
MUPaAMHIIBI, TIPU3MBI, KOHYCA, IHJIMHIpPA, IUIOMAAb cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ TTApaJlICIICIAIIeAd, MHPAMUIbI, TPHU3MBI, WIHHIPA,

KOHYCa, IlIapa; YMCHUC HaXOAUTh OTHOIICHUC 00BEMOB HO,Z[O6HI:>IX (I)I/Il“yp

12
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YMeHHe onepupoBarb MOHATUSMHU: NPAMOYIObHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3jioKeHHEe BeKTopa Mo Oasucy,
CKaJSIPHOE TPOM3BEACHHE, BEKTOPHOE IIPOM3BEACHHUE, YIONI MEXAY
BEKTOpaMU; YMEHHUE UCIIOJIb30BATh BEKTOPHBIN U KOOPAUHATHBIN METOM IS
pelIeHNs TeOMETPUYECKUX 3a4a4 U 3aJ1ad APYTUX YY€OHBIX IPEIMETOB

YMeHue BbIOMpaTh MOAXOASIINI METOA Uil pelIeHus 3a7a4i; NOHUMaHHue
3HAYMMOCTH MAaTeMaTUKW B M3YYEHHHM MPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBIICHUW; YMEHUE pPAacCIO3HABaTb IIPOSBICHUE 3aKOHOB
MaTeMaTUKHA B UCKYCCTBE, YMEHUE NPUBOIUTH IPUMEPHl MaT€MATUYECKUX

OTKPBITUN POCCUICKOW U MUPOBOM MATEMATUYECKON HAyKU




INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbIX HA EID
HO MATEMATHUKE

Kox

1.1

HpOBepﬂeMbIﬁ IJIEMCEHT CoAECpPKaHUA

Hucna v BBIYUCICHUS
Harypanpnble u nenslie yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEN

Panmonanbubie  ymcina. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOH, TPOICHTHI,

12 OECKOHEUHbIE IEPUOANYECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW creneHu. JlefcTBus ¢ apudMeTudecKuMu
' KOPHSIMHM HAaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ 1enbiM nokaszaresneM. CTeneHb ¢ paloHalbHbIM MToKa3areneM. CBolicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
' apKTaHT'€HC YMCIIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JlecaTudynble U HaTypajabHbIE JIOTapU(MBI
JeiicTBuTenpHbple  uyncna. ApudpMeTHdeckue oOorepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuxEHHble BRIYMCICHUS], IPAaBUIa OKPYIVIEHUS, IPUKKUIKA U OLIEHKa
pe3yibpTara BIYMCICHUI
1.8 [Ipeobpa3oBanue BbIpaKeHUM
1.9 KommnnekcHeie uncna
2 YpaBHEHHMS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
2.5 Llenble U 1pOOHO-paAIIIOHANBHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [ToxazarenbHble U TorapuMuUYecKre HepaBEeHCTBA
2.8 TpuroHomerpuueckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpHUIlbl
3 OyHKIMH U TpaduKu




OynHkius, cnocoObl 3amanus ¢QyHKuuH. Ipapux ¢yHkuuu. B3ammuHO oOpaTHBIE

> ¢bynkun. Yétasle n Heu€THble GyHKuuu. [lepuognyeckue GpyHkumuu
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi Qynkmmu. Hymn  Qynkmmm.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHH.
' MakcuMyMbl U MuHUMyMbl (yHkOuM. HanbGosbliee ¥ HauMeHbllee 3HAYE€HUE
(GYHKIIMY Ha IPOMEXKYTKE
13 CreneHHas (QyHKUUS C HaTypaJbHbIM M LENbIM IoOKa3areieM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpadMK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBOHCTBA U rpaduKu
3.5 [oxazarenbHas u orapupmMuueckas GyHKIUH, UX CBOWCTBA U TpapUKU
16 Toukn paspbiBa. AcumnTorel rpadukoB ¢yHkuuil. CBoiicTBa  (yHKUIHUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 ITociemoBarenbHOCTH, CIIOCOOBI 3aMaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccun. @opmyia CIoXKHBIX MTPOIEHTOB
4 Hauana maremarndeckoro anaimsa
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feomeTpus

INOACHUTEJBHAS 3AIINCKA

['eoMeTpust sBIAECTCS OAHUM U3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs, TaK KaK OO0ECHEeYMBACT BO3MOXKHOCTb M3yYEHUS JAUCLUILIIMH
€CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH W IIPEAMETOB TyMAaHUTApPHOIO IUKJIA.
[TockonbKy ~ JOTHYECKOE  MBIIUICHHE,  (QOopMHpyeMOoe TpU  HU3yUYEHUU
00y4arolMHCS MOHATHUMHBIX OCHOB I€OMETPHUHU, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHMH LIENOYKH JIOTHYECKUX YTBEPKICHUHN IIPU PEIICHUH T'€OMETPHUUECKUX
3a1a4, YMEHHE BBIIBUIaTb M OINPOBEPrarb THMIIOTE3Bl  HENOCPEACTBEHHO
UCITOJIB3YIOTCSI P PELICHUM 337ad €CTECTBEHHO-HAYYHOIO LMKJA, B YaCTHOCTHU
du3nUecKux 3aaay.

[lenas ocBoeHMs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yrimyOnEHHOM
YPOBHE — pa3BUTHE HWHAMBHIYAJIbHBIX CIIOCOOHOCTEH OOydaroluxcs Mpu
U3yUYEHUHU T€OMETPUH, KaK COCTaBIAIOLIEH mpeaMeTHoN obnactu «Martemaruka u
nHpopMatuka»  4Yepe3  o0ecleueHue  BO3MOXKHOCTA  MOPUOOpPETEHUs U
UCIIOJIb30BaHUs Oosee TNIIyOOKMX TIE€OMETPUYECKHX 3HaHUUM U JACHCTBUM,
crnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX ISl YCIIEITHOTO MPo(heCCHOHATBLHOTO
00pa30BaHus, CBI3aHHOTO C UCIOJIb30BAaHUEM MATEMAaTHUKH.

[TpuoputeTHpIMM 3ajjayaMi Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

pacuIMpeHne NpeCTaBICHUsI O T€OMETPUU KaK YacTU MHUPOBOM KYJIBTYpbl U
(dbopMupOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPY>KAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MAaT€MaTUYECKUX MOJENSAX, MO3BOJSIIOMIMX ONUCHIBATH M H3y4daTh
pa3HbIe ABJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHUE NMOHATUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTro Kypca reOMETpUU;

dbopMupoBaHue  yMEHMs ~ BJIaJe€Th  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMU CBOWCTBAaMH, 3HaHHE TEOPEM,
bopMyl U yMEHUE UX MPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJIapTHbIE CIIOCOOBI PEIlIeHUs 3a/1a4;

(dbopMupoBaHUE YMEHHUS pacro3HaBaTh HA YEPTEkKax, MOJACISIX U B pealbHOM
MUpE MHOTOIPAHHUKM M Tejla BpPAILECHUS, KOHCTPYUPOBAaTh TIE€OMETPHUYECKUE
MOJIETIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATUYECKOTO MOCTPOEHHUS
MaTeMaTHYeCKUX TEOopuil, (OpMUPOBAHUE TMOHUMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE YMEHHUs BIaJ€Th METOJaMH JI0Ka3aTeNbCTB U aJTOPUTMOB
peuieHusi, yMeHHs X IPUMEHSATh, TPOBOAUTH J10KA3aTeNIbHBIE PACCYKICHHS B XOJI€



pELICHUs] CTEPEOMETPUUYECKUX 3a/ad M 3aJa4 C IMPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHUE  TPEICTABICHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IPHU
000CHOBaHUU MaTEeMAaTUYECKUX YTBEPKJIEHUHN U POIH aKCHOMAaTUKH B MPOBEICHUH
JNENYKTUBHBIX PACCyKICHHI;

pa3BUTHE W COBEPILICHCTBOBAHWUE HMHTEJUICKTYaJbHBIX W TBOPYECKUX
crocoOHOCTEN 00yYaroluxcsl, MO3HABATEIbHON aKTHBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanue (HYHKIHOHATIBHOM TPAMOTHOCTH, PEIEBAHTHOM T€OMETpPUH:
YMEHHUSl PaAcClo3HABaTh IMPOSIBICHUS TEOMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIbHBIX KU3HEHHBIX CUTYyalUsX U MPU U3YYEHUH APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEAJbHBIX CHUTYyallUid, HCCIEIOBAaHUS IOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNH ITOJTYYEHHBIX PE3YIBTATOB.

OCHOBHBIMH COZiepKaTeIbHBIMU JMHUAMU yueOHOro Kypca «l'eomerpus» B
10-11 «xmaccax sBusrorcs: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHusi», «Bexkropel ©  KOOpIHMHATBHI B
IPOCTPAHCTBEY, «JBHKEHUS B MPOCTPAHCTBE.

Chopmynupoannoe Bo PI'OC COO TtpeboBaHHME «yMEThb OMNEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCUTCS KO BCEM COJEpKaTelIbHBbIM JHHHUAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUECKUMX YMEHUH  paclpenensercs He TOJIbKO 110
cofiepKaTeIbHbIM JUHUIM, HO U 10 rogam oOydyeHus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHuss denepanbHOil paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM IO TrojaM OOYy4YeHMs, CTPYKTYpHPOBAHO TaKUM
00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCaM O0yYaroluecs
oOpamiaJiucb ~ HEOJHOKpPAaTHO. JTO  TMO3BOJIIET  OpPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMHU MOHATHSIMHU U HaBBIKAMH I10CJIEA0BATEIBHO U MOCTYIIATENBHO, C
cOOJIIOZICHUEM TPUHLUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00y4YaroIMXCsl, PACIIUPAs U YIIyOouss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k M3y4EHHUIO TEOMETPUH Ha YIITyOIEHHOM YPOBHE MO3BOJISIET:

co3marb ycioBus it auddepeHmanuu  00y4eHHs, TOCTPOCHHUS
UHAMBUIYAJIbHBIX ~00pa30BaTeNIbHbIX MpOrpaMM, OO0eCHeyuTh yriIyOn€HHOE
M3y4YeHHE Fr€OMETPUU KaK COCTABISIONIEH yueOHOro npeameTa «Maremarukay;

NOJIFOTOBUTh OOYYAIOMIMXCA K MPOJOJDKEHUIO H3YYEHUS! MAaT€MaTUKH C
yuétoM BbIOOpa Oynmymied mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeCCHOHATTLHBIM 00pa30BaHUEM.



Ha wusyuenue yuebGHOro kypca «leomerpusi» Ha YIIyONIEHHOM YpPOBHE
orBonuTcsa 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYYEHUA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TOHATUSA  cTepeomeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCMOMaTHMYECKOM IIOCTPOEHHM CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOE pacnosoKeHHE MNPSIMBIX B NPOCTPAHCTBE: IEPECEKAIONIUECH,
[apajulesIbHble M CKpEIIMBAKOIIMecs IpsAMble. [Ipu3HaKM CKpemMBarOIIMUXCS
npsaMeIX. [lapamiensHOCTh IPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajuIeiIbHbIC
IpsIMbIE B IPOCTPAHCTBE, NAPAJIICIBHOCTh TPEX MPSAMBIX, I1apAJUIEIBHOCTD
npsAMOM M IUIOCKOCTH. [lapaymensHO€ W LEHTpaNbHOE NPOECKTUPOBAHUE,
n3o0paxxeHue @uryp. OCHOBHBIE CBOMCTBA NapAJIEIBHOTO MPOEKTUPOBAHUS.
N3o0paxenue Quryp B mapauieIbHOM MNPOEKIUU. YIVIbl C COHAIpaBICHHBIMU
CTOPOHAaMHM, yroJa MeExXAy IpsAMbBIMA B IpocTtpaHcTse. IlapamnenbHOCTH
IIJIOCKOCTEN: IapajulesIbHbIE INIOCKOCTH, CBOMCTBA IAPAIUIEIBHBIX IIJIOCKOCTEH.
[IpocTeillune  mpocTpaHCTBEHHbIE  (UIYPhl  HA  IUIOCKOCTH:  TETPadp,
napasuleNIenunen, IOCTPOCHUE CEUCHUM.

[leprieHIUKYIAPHOCTD NPAMOU U IUIOCKOCTH: NEPIEHIAUKYIISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsMbIE IIapajuICNIbHBIE W NEPHEHIUKYIAPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTU IPSAMOUM M INIOCKOCTH, TEOpeMa O IPsAMOU
MIEPIICHIUKYISIPHON IIJIOCKOCTH. OptoronansHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSIHHUE
OT MHpsAMOM 710  IUIOCKOCTH, TNpOEeKUuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEH: NPU3HAK  MEPIEHAUKYIAPHOCTH  ABYX
mIockocTer. TeopemMa 0 TpEX MepneHAUKYIsIpax.

YImiel B MPOCTPAHCTBE: Yrojl MEXAY NMPAMOM MU IIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, TUHEWHBIA yTOJI ABYTPAHHOTO ymia. TpEXTpaHHBIA U MHOTOTPAHHBIC YIVIBL.
CBolicTBa INTOCKHUX YIIIOB MHOTOIPAaHHOTO yriia. CBOMCTBA IUVIOCKUX U JIBYTPAaHHBIX
YIVIOB TPEXTPAaHHOIO ymia. Teopembl KOCHHYCOB M CHHYCOB Ul TPEXTPAHHOIO
yra.

MHororpaHHMKH

Buasl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrombHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasi U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapamenenunen, OPsSAMOYTOJAbHBIM — IMAapajuleNIENUIIe] W €ro  CBOMCTBA.
Kparuaiimmme myTM Ha IIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamupa: n-yronpHas nDUpaMuiaa,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep UM OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuibl. lIpaBuiibHbIE MHOTOTPAHHMKH: NPaBUJIbHAs IIPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAS TPEYrojibHas NUPaMHJa W TPABUIIBHBII
TeTpasnp, KyO. IlpencraBienne O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKA3IP U UKOCAIP.

Bbruncnenne 21€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, [MaroHaau, YIIbl.
[Tnomanp OOKOBOW MOBEPXHOCTH W NOJHOW MOBEPXHOCTU MPSIMOW IPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOM IOBEPXHOCTH NPSIMOU MPHU3MBI.
[Inomanes OOKOBOW NOBEPXHOCTM M IMOBEPXHOCTH NPABWIBHOW NUPaMHUIBI,
TEeOpeMa O IUIOLAJAN YCEUEHHON TUPaMUIBI.

CuMmmMmeTpust B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHHM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETPHS
napajielenune1a, CUMMETPUsSl MPAaBWIbHBIX MPH3M, CUMMETpPUSA IMPaBHIbHOU
nUpamMubl.

BeKTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJJIMHEAPHBIC, COHAIPABICHHBIE M  IPOTUBOIOJIOKHO
HaITpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUSA C BEKTOpaMU: CIIOKEHHE
Y BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOWCTBA CIIOKEHHsI BEKTOpOB. CBOICTBA YMHOXKEHHUSI BEKTOpPA Ha YHUCIIO.
[TonsiTEe KOMIUTAHApHBIE BEKTOPBL. [IpH3HaK KOMIITAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapawtenenumnena. Teopema O Pa3I0KEHUUM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM ~ BekTropam. IIpsiMoyrosbHas ~ cuctemMa  KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsI3p MEXIy KOOpAMHAaTaMU BEKTOpa M
KOODAMHATAMH TOYEK. Yrojl Mexay BekTopaMu. CKalIIpHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesa BpameHus

[TonsiTusi: IMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTbD,
cheprueckass TOBEPXHOCTh, oOpasymoomue moBepxHocTel. Tema BpameHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYC, c(epa, map. Bzaummuoe pacmonoxenue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpust chepsl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenureaa u ciaeactsus u3 He€. OObEM mpsMoil u
HAKJIOHHOW TIPHU3MBI, MIJIMHJPA, TUPaMHUIbl U KoHyca. O0bEM Imapa u MapoBOTO
CEerMEHTA.

KoMmOuHamu Ten BpalleHWss W MHOTOTpaHHHMKOB. l[lpu3ma, BmucaHHas B
IWIMHApP, OMHCaHHAas okoino muiauHapa. Ilepecedenume cdepbl u 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miaockocTeio. [loHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJO cdephl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIWHApPA, KOHYycCa, IUIOMIaabh chepsl U €€ dacTen.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH IOBEPXHOCTEH
nonoOHbIX Quryp. IlpeobpasoBanue momoOus, romoreTus. PemieHue 3amau Ha
IJTIOCKOCTH € MCHOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceuyeHnii MHOTOTPAaHHUKOB U TEJ BPAIIECHUS: CEYEHUS IMIMHAPA
(mapayuienbHO W TEPHEHIUKYISIPHO OCH), CEUYeHHs KoHyca (MmapalijieiabHble
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIINHY), CEUSHUS 11apa, METOJbI MOCTPOCHUS
CEUYEHUI: METOJ CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I MEPEHOCA
CEKYILIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpocTpancTBe. Omepanuu HaJl BEKTOpamMu. BekTtopHoe
YMHOXXE€HHE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YMHOXEHUs. IIpsMoyronbHas
cUcTeMa KOOpJauHaT B mpocTpancTBe. Koopaumuarel BekTopa. PasnoxkeHne BeKTopa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIM METOJ] IPHU PEIICHUH T€OMETPUUECKUX 3a]1a4.

J/IBHKeHMsI B IPOCTPAHCTBE

JIBmxkenust mpoctpancTBa. OtoOpakeHus. J[B>keHUsS W paBEHCTBO (Guryp.
OOmue cBoiicTBa JBIWKEGHHMM. Buapl JBWKEGHHM: mNapaUleIbHBIA IIEpPEHOC,
LICHTPaJIbHAsl CUMMETPHUS, 3€pPKAJIbHAs CHUMMETPHsS, ITOBOPOT BOKPYT MPSMOIA.
[IpeobpazoBanus nogodus. [Ipsimas u cdepa Dinepa.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOIO  WJIE€HAa  POCCHMCKOrO  OOIIEeCTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLEayp TPpakJaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHUE
B3aMMOJCHCTBOBATh C COLHUAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHUH C HX
(YHKUMSAMH U Ha3HAYEHUEM;

2) narpuoTHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh POCCUMCKON TPakAAaHCKOW HICHTUYHOCTH, YBAKECHHS K
IIPOILIIOMY W HACTOSIIEMY POCCUHCKOM MAare€MAaTHKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHXKCHMSIM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE JTHX JOCTHKEHHM B JpPYrMX HayKaxX, TEXHOJOTHSX, cdepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE TYXOBHBIX LIEHHOCTEH poCCUIICKOro Haponaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOIO IIOBEIECHHUs, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHMIKEHUW HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUHUBOIO OYIyIIErO;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a7a4, pEUIeHUH, pacCcyXJAeHHI, BOCIPUUMUYUBOCTh
K MareMaTU4eCKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 06e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBO€ MUTaHUE, COAJAHCUPOBAHHBIN PEXHUM 3aHATUNA U
OTAbIXa, peryiasipHas pu3nyeckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHAX CIOPTUBHO-030POBUTENBHON AEATEIBHOCTBIO;

6) TpynoBoe BOoCIMTaHUeE:

TOTOBHOCTh K TpYIy, OCO3HaHME IIEHHOCTU TPYAOIIOOUs, HUHTEpec K
paznmuyHbiM  cepaMm  TpPOQPECCHOHANBHOW  AESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTuKod M €€ NPUIIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oyaymeil mpodeccurn W peaau3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTHh K  MaréMaTH4YeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSHKEHUUM BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MAaTEMaTUYECKOM HAMTPaBIEHHOCTH;

7) 3K0JI0OTH4YeCKOe BOCIIUTAHME:

C(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYpbl, IIOHHUMaHUE BIIUSHUS
COITMAJIbHO-?)KOHOMHUYECKUX MPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATILHOMN
CpeIlbl, 0CO3HAHNE TIIOOATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUCHTAIIHS
Ha TMPUMECHEHUE MaTEMaTUYECKUX 3HAHUN ISl pelIeHus 3ajaad B 00JacTu
OKpYXKaloIllel cpefbl, IJIaHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXXHBIX
MOCTICACTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOTI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHUE
MaTeMaTHYeCKOW HayKu Kak cQepbl YeIOBEUCCKOM IeATEeIbHOCTH, 3TaroB ¢
pa3BUTUA W 3HAYUMOCTH JUISI Pa3BUTHUSl I[MBWIM3AIMU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTU4eCKOM KyJabTypoll Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHMBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jloruyeckue AecTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH MareMaTU4YeCKHX
OOBEKTOB, TOHSTUN, OTHOIICHUH MEXIy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpE/ICJICHUSI TIOHATUN, YCTAHABIUBATD CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIUH,
OCHOBaHHUS /1J1s1 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (HOpMyaUpoBaTh W  NPeoOPa30BBIBATH  CYXKIACHUSA:
yTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, EAUHUYHBIE, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (pakTax, JAHHBIX, HAOMIOMEHUSAX W YTBEPKACHUSIX, MpeiaraTh KpUTCPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

JIeJIaTh BBIBOJBI C WCHOJIB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIIOUEHHUI IO aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITEJIBHO J10KA3aTeJIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh APryMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJBL;

BBIOMpATh CMoco0 penieHus: y4yeOHOW 3ajauyd (CpaBHHUBATH HECKOJBKO
BapUaHTOB PEIICHUsI, BELIOMpATh HAaMOOJIee MOAXOAAIINNA C YUETOM CaMOCTOSATEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBare/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUA HHCTPYMEHT TO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTHBOpEYHE,  MpodIeMmy,
yCTaHABIMBaTh MCKOMOE W JlaHHOE, (OPMHUPOBATh THUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEOBAHUE
[0 YCTaHOBJICHUIO 0COOEHHOCTEW MareMaTHuecKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIEHUS U BBIBOJBI MO pPE3ylbTaTam
OpOBEAEHHOIO  HAONIOACHMS,  MCCIECAOBAaHUS, OLEHUBaTb  JOCTOBEPHOCTh
NOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKXKE BBIIBUTATH
MPEIIONIOKESHHS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBIIATH Je(UUUTH MH(GOPMALUK, TaHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha
BOTIPOC U JIJIsl PEIICHUS 3a/1a9H;

BbIOMpaTh MH(POPMALINIO U3 UCTOUHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATD,
CHUCTEMAaTHU3UPOBaTh W HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BUAOB H
(dbopM npeacTaBIeHUS;

CTPYKTYpHpOBaTh MH(OpPMALINIO, MPEACTABIATh €€ B Pa3IUYHbIX (Qopmax,
WUTIOCTPUPOBATh rpauyuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIIH o CaMOCTOSITENTLHO
c(hOpMYyITHPOBAHHBIM KPUTEPUSIM.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIIUPOBAThH CYKJEHHUS B COOTBETCTBUH C YCIOBUSIMU U
LEeJISIMU  OOILEHUS, SICHO, TOYHO, IPAMOTHO BBbIpa)kaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHS IO XOAYy PEIICHUS 3a]auH,
KOMMEHTHPOBATh ITOJIYYEHHBIN PE3YIIBTAT;

B XO/ie OOCYXJEHMS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOsemMbl, pemaeMod 3a7adyd, BbICKA3bIBaTh WJAEH, HAllEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXICHHsS C CYKICHUSAMU JPYTMX YYaCTHHUKOB
Juasora, oOHapyKUBaTh pa3jMdve W CXOACTBO MO3UIHUNA, B KOPPEKTHOM (opme
dbopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIBTAThl PEIICHUS 3a1a4M, DKCIEPUMEHTA, UCCIECAO0BaHNUs,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (GopMar BBICTYIUIEHHS C Y4€TOM 3ajad
pe3eHTall U 0COOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIE YHUBEpPCcAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuszanus:



COCTaBJISITh IUJIAH, aITOPUTM PEIICHUS 3a/1a49¥, BHIOUPATH CIIOCO0O PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTE/UIEKT:

BJa/JIeTh ~ HaBBbIKAMM  IO3HABAaTEIbHOM  peduIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB, BIAJCTh
crnocobamMu CaMOTIPOBEPKH, CaMOKOHTPOJSI Tpoliecca W pe3yiabTara pelieHUs
MaTeMaTHU4eCKOM 3a1auu;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]a4H,
BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIN U YCIOBHIM, OOBSICHATH MPUIUHBI
JIOCTHKCHHSI UM HEJIOCTUKEHUSI Pe3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAA 1eATEIbHOCTD:

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboOThl TpW pemeHWH YYeOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
JeSATEeIbHOCTH, MIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BU/IBI palOT, IOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3yAbTaT paboThl, 00001IaTh
MHEHMS HECKOILKMX JIFOACH;

y4acTBOBATh B IPYNNOBBIX (popMax palboTsl (0OCYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYpMBD» W UWHBIE), BBINOJHATH CBOIO YacTh paldOTBl U
KOOPJAMHHUPOBATh CBOM JICUCTBHS C JPYTMMU 4YI€HAMH KOMaH[bI, OIIEHWBATh
Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHHKAMH B3aUMOJICHCTBHS.

IMPEAMETHBIE PE3YJIBTATbBI

K koniry 10 kiacca oOy4aromuiicss HayuyuTcst:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUU TIPH
pELIEeHNUH 337a4 U MPOBEACHUH MATEMaTHUYE€CKUX PACCYKICHUII;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUM W CJICJICTBUSl U3 HUX MPU PEUICHUU
reOMETPUUECKUX 3a/1a4;

e KJIACCHU(UIIMPOBATH B3aMMHOE PACIOJIOKEHNE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MIIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOTHO OMEpPUPOBATH TMOHATUSIMH, CBSI3AHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TMPOCTPAHCTBE, MEXKIY MNPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OIEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;



e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUIABl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMua, MPSMOYTOIBHBINA Mapajuiesienumnes, Kyo);

e KJIaCCH(PUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHWUS  JJIS
KJ1accuuKaImu;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, CBS3aHHBIMH C  CEYCHUEM
MHOTOTPaHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaIbHOE U OpPTOTrOHAJIBHOE
MPOEKTUpOBaHUE (UTYP HA IMJIOCKOCTh, BBIIOJHATH W300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOIPAHHHUKOB PA3JIMYHBIMU METOJIaMU, BBIOIHITH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHUZY;

e BBIYUCIIATH  IUJIOMIAM  IOBEPXHOCTEM  MHOTOTPAHHUKOB  (IIpHU3Ma,
nupamMuza), FTEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOopMYIT;

e CBOOOJHO OMEPHUPOBATH MOHATUSMH: CHUMMETPHUSI B IPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
duryps;

e CBOOOJTHO OMNEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPaMU;

e pellaTh 3aJauyd Ha JI0KAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaxXOXJICHUE TE€OMETPUUYECKUX BEJIMYHUH, MPUMEHSISI U3BECTHBIE METOHbI
MIpU PEIIEHUH MaTEMaTUYECKUX 3aJlad MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOXKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPeOOpPa30BbIBATH U WHTEPIPETUPOBATH WHEOOPMAIHMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TMOJYYCHHbIC 3HAHUA Ha TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBATh peajbHbIE CUTYyalluW, NMPUMEHSITh H3yUYCHHBIC MOHSTUSA B
mpoliecce  TOWCKa  pEeHIeHUs  MaTeMaTHudecku  chopmynrpoBaHHON
npoOIeMbl, MOJEIUPOBATh pPEaNbHBIC CUTyallMH Ha SI3bIKE TEOMETPHH,
UCCJIEeI0BaTh MOCTPOEHHBIE MOJENIH C MCIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, peliaTh MPakKTUUECKUE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM I€OMETPUUYECKUX BEIUUMH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUH Kak
COCTaBHOU YacTu (pyHIaMEHTa pa3BUTHUS TEXHOIOTHH.

K koniry 11 kinacca oOyyaroniuics HayduTCs:



CBOOOJHO OMNEPUPOBATH MOHATHUSMHU, CBA3AHHBIMU C I[HJIMHAPUYECKOH,
KOHUYECKOW U c(epudyecKkor MOBEPXHOCTAMU, OOBSICHATH CHOCOOBI
NOJTyYEHHS;

ONEPHUPOBATH MOHATHUIMU, CBA3aHHBIMU C TEJIaMU BPAILCHUS: [TUIUHIAPOM,
KOHYCOM, cepoii U Iapom;

pacmo3HaBaTh TejJa BpalleHus (UWIMHIp, KOHyC, cdepa W I1Iap) u
OOBSICHATH CITOCOOBI MOJTYYEHUs TEJ BPAIICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIIONIOKEHUE C(Pephl U TIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI AJIIEMEHTOB MHOTOTPAHHHKOB W TEJI BpalleHUS,
O00BEMBI U TUIONIAJIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAILICHUS,
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYyIT;

CBOOOJTHO OIEPHPOBATH MOHSATUSIMHU, CBI3aHHBIMH C KOMOMHAIIMSMH TEI
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHHWK, BIUCAaHHBIM B cdepy u
OINKCaHHBIM OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIEHUS MEXIY IJIOIIAIIMHU TOBEPXHOCTEN U 00bEMAMHU
ITOJTOOHBIX TEI;

n300pakatb H3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPAILICHNUS;

U3BIIEKAaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTAaBICHHYI0 Ha
YepTekax U pUCYHKAX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMK HAJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pemarb reOMETPUYECKHUE 337a4ul Ha BBIYHUCIEHUE YIJIOB MEXIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1€JI0M, HAa IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1A NP PELICHUU;
CBOOOZIHO OMNEpUpPOBAaTh TMOHATUAMH, CBA3AHHBIMU C JIBDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBITIOJIHATh M300paXCHUS] MHOTOTPAHHUKOB M TEJ BpalICHUS TIPH
MapaJuieIbHOM TIEPEHOCE, UEHTPAJbHOU CUMMETPUH, 3EPKAIBHOMU
CUMMETPUH, IPU TOBOPOTE BOKPYT MPAMOU, TpeoOpa3zoBaHus 1oo0us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB U TeJl BPAILCHUS: CEYCHUS LUITUHAPA
(mapajuienbHO U MEPIEHIUKYIISIPHO OCH), CEUYEHUS KOHYyca (MapaiyiebHbIe
OCHOBAHMIO ¥ POXOJSAIIME YepEe3 BEPILIHHY), CEUECHHUS 11apa;
UCITIOJIB30BATh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKNE YTBEPKIACHNS,

NPUMEHATh TE€OMETPUUYECKHE (PAKThl JUIsl PEIICHHUS] CTEPEOMETPHUECKHUX
3a1a4, NPEANoiararolMx HECKOIbKO IIArOB PEIIEHUS, €CIM yCJIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (hopme;

pemarp 3aJadyd Ha J0Ka3aTelbCTBO MATEMaTUYECKUX OTHOILICHUA H
HAaxO0XJECHUE TEOMETPUIECKUX BEJINYNH;

IIPUMEHSTh IPOrPAMMHBIE CPENCTBA M AJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHUX 3a/a4;

NPUMEHATh  TOJYYEHHbIE  3HAHHWS  HA  MPAKTUKE:  CpPaBHUBATh,
aHaJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAIlUHU, IPUMEHSATh U3YUEHHBIE
IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE TIOWCKA  PELICHUS
MaTeMaTH4eCcKu c(HOpMYyITHPOBAHHON MPOOIEMbI, MOIETUPOBAThH PEaTbHBIC
CUTyallUl Ha S3bIKE I'€OMETPHUM, HMCCIEAOBATH IIOCTPOCHHBIE MOZEIU C
UCIIOJIb30BaHUEM I€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara ajreOpsl,
pemars  OpaKkTUYECKHME  3aJa4d, CBS3aHHBIE C  HAxXOXKICHUEM
T€OMETPUYECKUX BEJIMYNH;

UMETh TPEACTABICHHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTAaBHOM YacTu (pyHJaMEHTa Pa3BUTUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbie)
n/n NPOrpamMMbl Bcero Kontpoaprbie  Ipaxririeckie o0pa3oBareJibHbIE
padoThbI padoThbI pecype
1 Bsenenue B crepeomMeTpuio 23 1
) B3anMHoe pacnonokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHuKyasspHOCTH NPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYiiel U pacCTOSIHUSA 16 1
MHororpaHHuKu 7 1
7 BexkTops! B ipocTpaHcTBE 12
3 HOBToPeHI/Ie, 000011IeHIe U cHCcTeMaTU3aIus 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0




11 KJIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3aesioB U TeM Komrpoasnoe  Hpaxriseckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI pecypesI
1 AHanuTuyeckas reOMeTpus 15 1
) [ToBTOpCHME, 0606meHI:Ie u 15 |
CHUCTEeMaTH3alusl 3HAHU!
3 O0bEM MHOTOTpaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaay moBEpXHOCTH U 0OBEMBI 9 1
KPYIJIBIX Tell
6 JBrxeHus 5 1
7 [ToBTOpeHue, 06o6meHI/vIe u 17 )
CHUCTEMaTH3allMsl 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4YacoB

Bcero

KonTpoiabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3yYEeHUs

DJIEKTPOHHbIE
uudposbIe
o0pa3oBare/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IUIOCKOCTH, NapauleIbHbIX
NPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUKA, IpsMas,
IUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIC
[paBuiia H300paKEHUS Ha PUCYHKE
IUTOCKOCTH, MapajIeIbHBIX MPSMbBIX
(OTpe3KoB), CEpeTUHBI OTPE3Ka

[TonsTHs: nepecekaronuecs MIOCKOCTH,
nepeceKaronrecs npsmMas u miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: Mepecekaronuecs mIoCKOCTH,
nepeceKaronrecs npsmMas u II0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 00HEKTOB

MHororpaHHUKH, U300paXKeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00ObEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHNS MPSIMBIX U IIOCKOCTEH

N300paxenne ceueHnid nupaMuipl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHue rnmepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CEYCHUH pa3HBIMU I[BETAMHU

11

12

13

N300paxenne ceueHnii nupaMu/ipl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
peopa. M3o0pakeHue nmepeceucHus
IIOJIy4E€HHBIX IUIOCKOCTeN. PackpammBanue
MTOCTPOEHHBIX CEYEHUI pa3HbIMU 1IBETAMU

N300pakeHre ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CEUCHUH pa3HBIMHU I[BETAMHU

N300paxenue ceueHnii mupaMu/ipl, Kyda u
IIPU3MBI, KOTOPEIE IPOXOIAT Yepe3 UX
pebpa. N3o0paskeHue nepeceueHus
MOJIYYEeHHBIX TIIOCKOCTEH. PackparimBanue
MIOCTPOEHHBIX CEYEHUH pa3HBIMU IIBETaAMHU

14

15

MerTon cietoB U1t IOCTPOSHUS CEUCHUI

Merton cieoB [Uisi IOCTPOEHUS CEYEHU M.
CBoiicTBa nepeceyeHuil MpsIMbIX U
IJIOCKOCTEN

16

Mertop ciie1oB 715l TOCTPOCHUS CEYEHU M.




CBolicTBa nepecedyeHuil NpsIMbIX U
IIJIOCKOCTEN

17

18

[TocTpoeHue cedeHnii B mupamue, Kyoe mno
TpéM ToukaM Ha p&opax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MMOCTPOCHUS

[TocTpoeHue cedeHuii B mupamue, Kyoe mo
TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alUCh 111arOB
MIOCTPOCHUS

19

20

[TocTpoenue cedenunii B nupamuie, Kyoe mno
Tp&M ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOCHUS

ITocTpoeHue ceueHuit B nupamuje, Kyoe mo
TpéM ToukaM Ha pébpax. Co3aHue
BBIHOCHBIX YEPTEIKEU U 3alIUCh L1AarOB
IIOCTPOCHUSA

21

22

23

[ToBropenue miannmerpun: Teopema o
MIPOMOPLMOHANIBHBIX 0Tpe3kax. [logobue
TPEyroJbHUKOB

[ToBTOopenue nnanumerpuu: Teopema
Menenas. PacueTsl B cCUEHUSAX Ha
BBIHOCHBIX uepTekax. McTtopus pa3BuTus
TJITAHUMETPUU U CTEPEOMETPHUH

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsiMbIX B
npocTpaHcTse. CkpenuBaromuecs
npsiMble. [Ipu3Haky cKpenBarommxcs




npsaMbIX. [lapauienbHbie TpsIMBIE B
IIPOCTPAHCTBE

25

26

Teopema o cymecTBOBaHUM U
€IMHCTBEHHOCTH NIPSIMOM MapalIeIbHON
JAHHOM NPSAMOM, ITPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH HA TAaHHOMN
npsMoi. JleMma o mepecedeHuun
IapajuIeIbHBIX NPSAMBIX IIOCKOCTBIO

[TapannensHOCTH Tpex npsmMbIxX. Teopema o

TpEX MapaljieNIbHbIX MPsIMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

27

28

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIICIIBHOTO
npoexTupoBanus. M300paxeHue pa3Hbix
¢buryp B napajuienbHON IPOEKINUN
LentpanpHas npoekuus. Yroi ¢

COHaAITpaBJICHHBIMH CTOPOHaMMU. Vron
MCKAY NPSAMBIMHA

29

30

31

3agaun Ha JOKA3aTeIbCTBO U
HCCIEN0BAaHUE, CBSI3aHHBIE C
pAacIIOIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsTHS: MapamIenbHOCTh IPSIMON U
IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
NapajIeIbHOCTH MIPSIMOI U TUIOCKOCTH.
CBoiicTBa MapauieIbHOCTH NPSAMON U
IUIOCKOCTH

I'eomeTprueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
[apaJJIeIbHOCTBIO IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE




32

[TocTpoenue ceuenus, MPOXOSAIIETO Yepes3
JAHHYIO TIPSIMYIO HAa YEPTEKE U
MapajiyIeIbHOro Ipyroit npsimoi. Pacuér
OTHOLUEHUH

33

34

[TapannenbHas TpOEKIHsl, IPUMEHEHUE IS
MIOCTPOEHUS CEYCHUH KyOa n
napamuienenumnena. CBoicTea
napasuiesienuIesia i Mpu3Mbl

HapaJ'IJ'IeJ'IBHBIe IIITOCKOCTH. HpI/ISHaKI/I
napaJiuIeJIbHOCTHU ABYX IUIOCKOCTEH

35

36

Teopema o nmapamienbHOCTH U
CIUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?IHIGf/'I
yepes TOUKY, HE IPUHAJIEKAILY0 JaHHOU
IJIOCKOCTH U CJIEACTBHS U3 HEE

CaolicTBa napaienbHbIX ITIOCKOCTEN: O
[apajuIeIbHOCTHU IIPSMBIX IIEPECEYCHUS
IIpU NIEPECEUYECHUH JIBYX ITapajlIeIbHbBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa nmapauienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKJIFOUEHHBIX MEXKY NTapajlieIbHBIMU
IJIOCKOCTSIMH; O TIEPECEUEHUH MPSMO ¢
IBYMS NIapaJuUIEIbHBIMU IIJIOCKOCTSIMHU

38

39

[ToBTOpenue: Teopema [Iudaropa Ha
TUTOCKOCTH

[ToBrOpEeHME: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

40

CoiicTBa KyOa U MPsIMOYTOJIHHOTO
napajuiesienunena

41

Brruuciienue JUIMH OTPE3KOB B KyOe U




42

43

IPSMOYTOJIbHOM IapaJUIEICIINIIENE

[leprieHAMKYIAPHOCTH MIPSIMOK U
rwiockocTH. [Ipu3nak
MEPIEeHIUKYAIPHOCTH IPSIMON U
IIJIOCKOCTH

IlepneHUKyIApHOCTD IPSIMOU U
miockocTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

44

45

Teopema 0 CylIECTBOBaHUU U
€IUHCTBEHHOCTH MPSIMOM, MPOXOAAIIEN
yepes TOUKY IPOCTPAHCTBA U
MEPIEHANKYIAPHON K TIIOCKOCTH

IInmockoctu n NEPNCHAUKYIISIPDHBIC UM
MpsAMBIC B MHOTOTI'PaHHUKAX

46

47

[1n0cKkoCTH ¥ IepIEHAUKYISIPHBIE UM
MpsiIMbl€ B MHOTOIPaHHUKAX
[lepnieHIuKysp U HAKJIOHHAS.
ITocTpoenue nepneHAMKyIsipa U3 TOUKH Ha
MPSIMYIO

48

49

[lepneniuKkyssip ¥ HAKJIOHHAS.
[TocTpoenue neprneHANKYIApa U3 TOUKH HA
MPSIMYTO

Teopema o TpEX neprneHIUKYISIpax
(npsimast u oOparHas)

50

51

Teopema 0 TpEX MepHEHINKYIApAX
(npsiMast u oOparTHasi)

VYros Mexny CKpeuBaroIMMHICs
MPSIMBIMH

52

[Tonck neprneHauKYIIPHBIX TPSIMBIX C




53

IIOMOLIBIO MMCPIICHAUKYIIAPHBIX IUIOCKOCTEH

OproroHanbHOE MPOSKTUPOBAHHE

54

55

56

ITocTpoenue ceuenuii kyoa, IpU3MBbl,
IIPAaBUJILHON TUPAMUBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOECKLIUH

[TocTpoenue cedennii Kyoa, IpPU3MBI,
MPaBWJIbHOM MUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBHOW MPOEKLIUH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MIocKocTu. [lnockoctu
CUMMETpPUN B MHOTOTPAHHUKAX

57

58

[Ipu3Hak nepneHAuKyISIPHOCTH NIPSIMOM U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUH

IIpaBunbHbIE MHOTOrpaHHUKH. Pacuér
PacCTOAHUM OT TOYKHU [0 IIOCKOCTH

59

60

[IpaBunbpHbBIE MHOTOTpaHHUKH. Pacuér
PACCTOSHUM OT TOYKH 10 INTIOCKOCTH

Crioco0b! OITyCTUTH NMEPIEHANKYISAPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieJIbHON IIPSIMOU

61

62

CnaBur no HenapasuieJIbHON IPSIMOH,
W3MEHEHUE PACCTOSTHUI
KonTponbHas pabota "B3zaumHoe

PacrnoIokKeHHe MPSIMBIX U IJIOCKOCTEH B
pocTpaHCTBe"

63

[ToBTOpEHHME: yrom Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHHUE: yrom Mexay




CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTprueckne MeTo bl BEIYUCIICHHUS
yIJla MeXy NPsSMBIMU B MHOIOI'PaHHUKaX
JIByrpanHslii yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYI'PaHHOTO yIUIa

67

68

[lepnenaukynsipubie mwiockoctu. CBoricTBa
B3alMHO NEPIEHIUKYISIPHBIX IIJI0CKOCTEH

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEM; Teopema o0 mpsiMoi
nepeceueHust AByX MI0CKOCTEM
MEPIEeHIUKYISPHBIX TPEThEH MI0CKOCTH

69

70

[IpsimoyronbHbIN napauienenunes; Kyo;
MU3MEPEHMS], CBOUCTBA MPSMOYTOJIbHOTO
napajuiesienunena

TeopeMa 0 JUaroHaljii npsMoyrojibHOTO
Iapajurejacnuieaa u CJICACTBUC U3 Hee

71

72

CrepeoMeTpruuecKue 1 MPUKIIaIHbIE
3a71a4M, CBSI3aHHBIE CO B3aUMHBIM
PAacCIONI0KEHUEM MPSAMBIX U INIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBArOMUeCs NpsAMEIC,
apaJiuICJIbHBIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOT'OIrpaHHUKax

73

74

[Tapa mapaenbHbIX JIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSIMBIX, PACCTOSTHHUE
MEX/1y CKPELIMBAIOIUMUCS NPSIMbIMU B
MPOCTBIX CUTYAIUSIX

PaccrosiHue ot TOUKH 10 TIIOCKOCTH,
pacCTOSIHUE OT MPSIMOM J10 TIIOCKOCTH

75

Brrunciienne pacCTosTHUN MEXTY




CKPEILIMBAKOIIMMUCS NPSIMBIMU € TIOMOIIBIO
MEPIEHANKYISPHON IIOCKOCTH

TpéxrpaHHblil yroy, HEpaBEHCTBA I
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

76 TEOPEMbI KOCUHYCOB U CUHYCOB ISl !
TPEXTPAHHOIO yIvia

77 DneMeHThI ChEePUIECKON TEOMETPHUH: 1
reojie3nuecKe TMHUU Ha 3emiie

78 KontponsHas padora "Yrisl u paccrosHus" 1

79 CI/ICTeMaTI/I:?.auI/I:I 3HaHUM "MHOrorpaHHUK 1
U €r0 JIE€MEHTHI

R0 [Tupamupa. Bunsl nupamua. [lpaBunsaas 1
nupamMuaa

21 [Ipusma. [IpsiMast ¥ HaKJIOHHAs IPU3MBI. 1
[IpaBunbpHas npuzma

22 [IpssMoit napayenenunen, 1
MPSIMOYTOJIBHBIN Napajuiesenunes, Kyo

23 Brinykineie MHOTOrpanHuku. Teopema 1
Olinepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOTYTIPABUIIBHBIE 1
MHOTOTPaHHHUKHU

85 KonTponbhas pabota "MHoOrorpanHuKu" 1

26 [TonsiTHe BeKTOpa Ha IUIOCKOCTH U B |
MIPOCTPAHCTBE

87 Cymma BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1




Paznoxenue Bekropa 1o 6azucy Tpéx

o1 BEKTOPOB, HE JIEKAIIUX B OTHOU IJIOCKOCTH !
92 CxkansipHoe NpOU3BEACHUE 1
93 Brruucnenue yrina Mmexay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiiue 3a1a4un ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiiiue 3a1aun ¢ BEKTOpaMu 1
98 O00011IeH1E U CUCTEMATU3ALUS 3HAHUI 1
99 O06o001IeHre U cCHCTeMaTH3aIus 3HAHUI 1
100 Hrorosas koHTpoibHas paboTa 1
101 WroroBasi KOHTpOJIbHAsI paboTa 1
102 O00011IeHIE U CUCTEMATU3AUS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME




11 KJIACC

KosnyecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontponbnbie IIpakTuyeckue
n/n Bceero U3yuyeHusi  oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
1 [ToBropenue temsl "KoopauHarsl BEKTOpa 1
Ha IUIOCKOCTH M B ITpOCTpaHcTBe"
) [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpenue temsl "Briuncinenue yria 1
MEXy BEKTOpaMH B MpOocTpaHCcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE NPIMOH, 1
IIPOXOJAIIEH uepes 1B TOUKHU"
5 VYpaBHEHME MIJIOCKOCTH, HOpMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHUE IOCKOCTH, HOPMAJTb, |
ypaBHEHHE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
g JInHeliHbIE HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMHUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUPOBAHUE
10 AHaJIUTUYECKUE METO/BI pacyéTa yria 1
MEX1y NPSIMbIMH B MHOTOI'paHHUKaX
1 AHanuTHYeCKHE METObI pacuéra yria 1
MEXy TUNIOCKOCTSMU B MHOTOTpaHHHUKax
12 dopMyna paccTosiHUA OT TOUKH 10 1
IJIOCKOCTH B KOOPJIMHATAX




13

HaxoxieHue paccTossHU# OT TOYKH J10
TJIOCKOCTH B KyOe

14

15

Haxoxnenue pacCTostHUM OT TOYKH 10
IJIOCKOCTH B IPABUIIBHOM IMUPAMHUJIC

KonTponbhas pabota "AHanutuyeckas
reomeTpus”

16
17

CeueHus MHOT'OI'PAaHHHUKOB: CTaHAAPTHBIC
MHOT'OI'pPaHHHUKHU

CeucHus MHOI'OI'PaHHHUKOB: MCTO/] CJICO0B

18

19

CedeHust MHOTOTPAHHHUKOB: CTaHJIapTHbIE
IJTIOCKOCTH, MIEPECEYCHUS MPSIMBIX U
IJIOCKOCTEHN

[TapamienbHbie NPSIMBIC U TJIOCKOCTH:
napajieJIbHbIE CEUEHUs

20

21

[TapamienbHbIe IPSIMBIE U MIJIOCKOCTH:
pac4€T OTHOLICHUN

HapanneanLIe MPAMBIC U TIJIIOCKOCTH:
YIUIBI MEXKAY CKPCHINBAIOITUMUCHT
psAMBIMHA

22

23

[lepnieHIuKyAsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Mapbl
MePIEeHIUKYISPHBIX MJIOCKOCTEH U
MPSIMBIX, CHMMETPHUH MHOTOI'PAaHHUKOB
IlepnieHiuKyAsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIPax

24

[lepnenukynspHble NpsMbIE U
IIJIOCKOCTH: BBIYHUCIIEHUS UIUH B
MHOT'OIPaHHHUKaX

25

HOBTOp CHUC: TJIOIIaA MHOT'OYI'OJIbHUKOB,




(dhopMyIbl IS TUTOIIA e, cooOpaskeHus
noao0us

26

27

[ToBTrOopeHwme: TUIOIaa MHOTOYTOJILHUKOB,
(hopMyITBI IS TITOIAIeH, COOOpaKEHHS
noao0us

[ToBTOpEHME: TIIOMIAN MHOTOYTOIHHUKOB,
(hopMyITBI IS TITOIA e, COOOpaKEHHS
nogoous

28

29

[Inomany cedeHnii MHOTOrpaHHUKOB:
TUTOIIA M TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHS ITOTOOUS
[Tnomaau ceueHnit MHOTOrpaHHHUKOB:

IUIOIIAI TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOT00uS

30

31

KontponbsHnas pabora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O06BEMm Tena. O0beM NPSIMOYTOIBHOTO
napasuiesienumnena

32

33

3anaun 00 ynBOeHUHU Ky0a, 0 KBajparype
Ky0a; O TPUCEKIINH yTyia
CrepeoMeTpudecKue 3a/1a4M, CBSI3aHHBIE C
00bEMOM MPSMOYTOIBHOTO
napasJiesienumnena

34

35

[TpuknagHeie 3a1a4u, CBA3aHHbBIE C
BBIYUCIICHHEM 00BhEMA MPSIMOYTOJIBHOTO
napasieyenunena

OOBEM PSIMOil TPU3MBI

36

CrepeomeTpuyecKkre 3a1a4u, CBsI3aHHBIE C
BBIUHCIICHHEM 00BEMOB MPSAMOI MPU3MBI




HpI/IKJIaI[HBIe 3aga4M, CBA3aHHBIC C

37 00BbEMOM TIPSMOIA TTPU3MBI
Brruncnenmne 065EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uurerpaia. OobEmM
HAaKJIOHHOM NPU3MBI
Brruuciienue 06bEMOB Tell C TOMOILBIO

39 onpenenéHHoro uurerpaia. OobEmM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00bEMOB NMUPAMUJ] C OOIINUM YITIOM

41 ®opmyna o0béma nupamuibl. OTHOIIEHUE
00BEMOB MUPAMHUJI C OOIIUM YIIIOM

47 CrepeomeTpruyecKue 3aauu, CBSI3aHHBIE C
00bEMaMH HAKJIOHHOW TIPU3MBI

43 CrepeomeTpruyecKre 3aJauu, CBSI3aHHBIE C
00BEMaMU MTUPaMHUIbI
[Tpuknagueie 3agauu o Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3anauu o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMU/IBI

46 [Ipumenenne 06bEMOB. Boruncnenue
PaccTOsTHUS /10 TUIOCKOCTH

47 KonTponbHas pabota "O0béM
MHOTOrpaHHHKa"
Hunuaapudeckasi MOBEPXHOCTH,

48 oOpasyromue MUIHHAPUIECKON
MTOBEPXHOCTH

49 Hunusap. [Ipsamoi KpyroBou LWJIMHIDP.

Hnomam; MOBCPXHOCTU UJIIMHpPA




Konunveckast moBepXxHOCTb, 00pazyromnue

30 KOHHUYecKoi moBepxHoctu. Konyc

51 CeueHue KOHYca MIOCKOCTHIO,
napaijiesbHOM MITOCKOCTH OCHOBAHUS

59 Yceu€nnslii Konyc. M300paxenne KOHyCOB
U yCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuyeckue 3aJa4u Ha

55 JIOKa3aTelIbCTBO U BEIUKCIICHUE,
MOCTPOCHUEM CEUYCHUH IUIMH/pPA, KOHYCa
CrepeomeTpuyeckue 3aJa4u Ha

56 JI0Ka3aTebCTBO U BHIYHCIICHUE,
MOCTPOEHUEM CEUEHUI LMIMHIPA, KOHyCa

57 [TpuknaaHble 3a1a49M, CBI3aHHBIE C
IAHAPOM

53 [TpuknaaHble 3a1a4M, CBSI3aHHBIE C
LWJIAHAPOM

59 Cdepa u map
[Tepeceuenue cdepsl u mapa ¢

60 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. By u n3o0paxenue mapa
[epecedenue cheps! u mapa ¢

61 iockocThio. Kacanue mapa u cepsl
TUTOCKOCTRIO. Byt 1 m300pakenue mapa

6 VYpasaenune chepsl. [Lnomans chepsl u eé
qacreit

63 CummeTtpus cdepsl U mapa




CrepeomeTpuueckue 3aa4d Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

64 CBSI3aHHBIE CO Cepoil U mapom,
MIOCTPOEHUEM UX CEUEHUH MIOCKOCTHIO
CrepeomeTpuueckue 3aa4d Ha

65 JI0Ka3aTeIbCTBO U BBIUMCIIEHUE,
CBsI3aHHBIE cO cpepoii U mapom,
MIOCTPOEHUEM MX CEUEHUH IIOCKOCThIO

66 [Ipuknannele 3a1a4u, CBI3aHHBIE CO
chepoii u mapom
[ToBTOpEHME: OKPYKHOCTD Ha MJIOCKOCTH,

67 BBIYHCIICHUS B OKPY>XHOCTH, CTaHAAPTHBIC
noxoous

68 Pa3znuynbie KOMOMHAIIMK TN BpAIICHUS U
MHOTOTPaHHHUKOB

69 3anauu 1o Teme "Tena M MOBEPXHOCTH
BpatieHus"

70 3anaun 1o Teme "Tena U MOBEPXHOCTH
BpauieHus"

71 KonTpomnsnas padora "Tena u
MTOBEPXHOCTH BpaleHus"

7 O6wéMm mmHapa. Teopema 06 00bEMe
MPSIMOTO IUJIHH]IpA

73 Brraucienne 00bEMOB TEI C IIOMOIBIO
onpenenéHHoro uarerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOI U MOTHON
MMOBEPXHOCTH KOHYCa

75 CrepeomeTpuyeckre 3a1a4u, CBsI3aHHBIE C
BBIUHCIICHHEM 00BEMOB IIMIIMHPA, KOHYCA

76 [Tpuknanueie 3anauu mo Teme "OO0bEMBI 1




77

78

IJIOIA M TTOBEpXHOCTEN Ten"

OO0BEM 11apa 1 MapoBOro CEKTOpA.
Teopema 06 o0bEMe mapa. [Tnomans
chepsl. CTepeoMeTpruIeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
apa, mapoBOTro CETMEHTA | IapOBOTO
CeKTopa

[Tpuknagueie 3agauu o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM IIapa
wionaapio cepbl. COOTHOMICHUS MEXKIY
IJIOIIA IIMH ITOBEPXHOCTEH U 00bEMaMHK
MOAOOHBIX TEN

79

80

[TomoOHBIC TeTa B MPOCTPAHCTRBE.
N3menenne o0bEéMa ipH MoI00HH.
CrepeoMeTpHUYECKHE 33]1auH, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEJI U ILIOMIALEH
ITOBEPXHOCTEN

Kontponwsnas pabdora "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYITIBIX TET"

81

JIBuxeHus npoctpancTBa. OToOpaskeHusl.
JIBrokenus u paBeHCTBO duryp. Oo1me
CBOMCTBA IBIKEHUH

82

&3

Buael nBuxkeHunii: napamiebHbII
MEePEHOC, [IEHTPaJIbHAsI CAMMETPHS,
3€pKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOI

[IpeobpazoBanus nogobus. [psmas u
cdepa Ditnepa

84

['eomeTpuueckue 3a1aun Ha MPUMEHEHUE
JBUKECHUS




85

KontponwsHas padora "BekTops B
pocTpaHcTBe"

86

87

O6o6maromee moropenue 11 moHATHI 1
MeToa0B Kypca reometpuun 10—11 knaccos,
CUCTEMaTHU3alMs 3HAHUM:
"[lapayinenbHOCTh NPAMBIX U IUIOCKOCTEN
B IIpOCTpaHCTBE"

O6o06maromee moropenue 11 moHATHI 1
MeToz10B Kypca reometpun 10—11 knaccos,
cucTteMmaru3aius 3HaHui: "BekTopsl B
npocTpancTae"”

88

89

Ob6o6maromee nmosropenue 11 mousTHi 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "BekTopsl B
npocTpaHcTse"

O6o06maromiee nosropenue 11 noHsTui u
MeTo0B Kypca reomerpun 10—11 knaccos,
cucremMaruzanus 3HaHui: "Oobem
MHOTOTrpaHHHKaA"

90

O6o0maromiee moBropenue 11 moHsTHil 1
MeToz10B Kypca reomeTtpun 10—11 kimaccos,
cucTeMaru3anus 3HaHui: "OobeM
MHOTOrpaHHHKa"

91

92

O6o0maromee moBropenue 11 moHsTHI 1
MeTon0B Kypca reomerpuu 10—11 knaccos,
cucteMarn3anus 3Hanni: "Ilnomagn
MTOBEPXHOCTH U 00BEMBI KPYITIBIX TEM"

Ob6o06maromiee nosropenue 11 nousTui u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3Hanuii: "Ilnomagu
MOBEPXHOCTU U 00BEMBI KPYIIIBIX TeT"




93
94

HToroBast KOHTpOJIbHAsE paboTa

WroroBast koHTpoJIbHAS paboTa

95

96

97

[ToBTOpeHue, o600IICHHE U
CHUCTEMaTU3alus 3HAaHUI

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B Pa3BUTUH COBPEMEHHbBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Ucropust pa3BUTHS CTEPEOMETPUU KaK
HayKd U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

99

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAyKU U €€ poJib B Pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

100

101

102

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHUI

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayK{ U €€ poJib B pa3BUTHH COBPEMEHHBIX




WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yabTaTbl 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro o
e o0pa3oBaTe/ILHON MPOrpaMMbl CpeHero 001ero 00pazoBanus
7 I'eomerpus
7.1 OrnepupoBarh MOHATUAMU: TOUKA, IPAMAsL, IJIOCKOCTh
79 [TprMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS U3 HUX IPU pEIIEeHUH
' reoOMETPUUYECKUX 3a]a4
73 OnepupoBarh HOHATUSIMU: MAPAJUICIBHOCTh M MEPHEHAUKYISIPHOCTD
' HPSIMBIX U IJIOCKOCTEN
74 KnaccugpunupoBars B3aMMHOE pPAcIONOKEHUE MPSIMbIX M IUIOCKOCTEH B
’ MIPOCTPAHCTBE
OnepupoBarh MOHATUSAMHU: JBYIPAaHHBIM yroi, rpaHd JBYIPAHHOIO YyIvia,
7.5 pedpo ABYrpaHHOIO yIVa, JUHEHHBIA yroj JBYIPAHHOIO yIvia, TpaaycHas
Mepa JBYIPaHHOIO yIa
76 OnepupoBarh MOHATUAMHU: MHOTOI'PDAHHMK, BBINYKIBIH M HEBBITYKJIBIHA
' MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOI'PaHHUKA, IPaBUJIbHBIA MHOTOTPaHHUK
77 Pacnio3HaBarb OCHOBHBIE BHJIBl MHOTOIPDAaHHUKOB (TIMpaMuja, IpU3Ma,
' MPSIMOYTOJTBHBIN TIapajuIeIICIHIICT, KyO)
KnaccupunupoBare ~ MHOTOIpAaHHMKHM,  BBIOMpas ~ OCHOBaHMS  JUis
7.8 KJaccu(uKauy (BBIIYKJIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBUIIbHBIE
MHOTOT'PaHHUKH, TPSIMbIE M HAKJIOHHBIE TIPU3MBI, TTapaljieseHIe bl )
7.9 OnepupoBarh NOHIATUSIMHU: CEKYIIasl JIOCKOCTh, CEUEHUE MHOTOI'PaHHUKOB
710 OOBACHATH MPUHIMIIBI TOCTPOEHUSI CEUYEHU MHOTOIPaHHUKOB, MCIIONb3Ys
' METO]I CJIE/I0B
Crpoutpb ceueHUsT MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IUIOCKHME YEPTEXHU U3 PUCYHKOB NMPOCTBIX OOBEMHBIX (QUIYp:
BU/JI CBEPXY, COOKY, CHU3Y
Pemars 3aaun Ha HaXOXKJICHHE T€OMETPUYECKHX BEJIMYMH IO o0pas3iam
WIM aQJITOPUTMaM, IPUMEHSsS] HM3BECTHBIE AHAIUTUYECKUE METOABI IIPH
7.12 pEIIEHNN CTaHAAPTHBIX MaTEMATUYECKUX 3a1a4 Ha BBIYUCIICHUE PACCTOSTHUI
MEXIy ABYMS TOYKaMH, OT TOYKM JO MPSAMOM, OT TOYKUIO IJIOCKOCTH,
MEXy CKPEIUBAIOUIUMUCS MPSIMbIMHU
Pemary 3aaun Ha HaXOXKJIEHHE T€OMETPUYECKHX BEIMYMH MO 0Opas3iam
WIM aJIrOpUTMaM, IPHUMEHSsSI HM3BECTHBIE AHAIUTUYECKHUE METOABI IPH
7.13 pEIIEHNN CTAaHJAPTHBIX MAaTEeMaTMYeCKHUX 3a/Jad Ha BBIYHUCICHHE YIJIOB
MEXYy CKPEIIMBAIOIIMMUCS NPSIMBIMU, MEXIY MNPSMOM M IUIOCKOCTBIO,
MEXy INIOCKOCTSIMH, ABYTPAaHHBIX YITIOB
7.14 Bbruncnsate 00bEMBI M IUIOIIAN TOBEPXHOCTEN MHOTOIPaHHUKOB (IIpHU3Ma,




nUpamMuia) ¢ OpUMEHEHHEM (OPMYJ, BBIUMCIATH COOTHOLICHHS MEXIY
TUIOINASIMUA TOBEPXHOCTEH, 00bEMaMu MOTOOHBIX MHOTOTPAHHUKOB

OHepI/IpOBaTB IOHATHUAMU: CHUMMCETpPHUA B IIPOCTPAHCTBEC, LCHTP, OChb U

715 IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, TpeoOpazoBbIBATh ¥ WHTEPIPETHPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (Qurypax, TMpPEACTaBICHHYI0 Ha
YepTexkax U pUCyHKax
[TpumensiTh TeoMeTpuuecKkue (aKThl IS PEIICHUS CTEPEOMETPUUCCKUX
7.17 3a1a4, MPEIIIOJIAraloliX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 33]IaHbI B IBHOU (hopme
718 [IpuMeHATh NpocCTEHIIME NPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-
’ KOMMYHHKAI[UOHHBIE CUCTEMBI IIPH PELIEHUU CTEPEOMETPUUECKUX 3a]1a4
719 IIpuBonUTHE NpUMEpPHl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
' JKW3HH, pACIIO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh MOTyYEHHBbIE 3HAHMS Ha IMPAKTUKE: aHAIM3UPOBATh PEasIbHbIC
CUTYyallUM U MPUMEHITh U3YUYECHHbIC NIOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MareMaTH4ecku chopMyITHPOBAHHON MPOOIEMBbI, MOJECIUPOBATh PEabHbIC
7.20 CUTyallUM Ha S3BIKE T'€OMETPHUM, HUCCIEN0BaTh IOCTPOCHHBIE MOIEIH C
UCIIONIb30BaHMEM T'€OMETPUYECKUX TMOHATUN U TEOpeM, ammapara anreopsl,
pemarb NpakTUYeCKUE 3a/1a4l, CBSI3aHHBIE C HAXOKJIEHUEM F'€OMETPUUYECKHUX
BEJIMYNH
11 KUIIACC
Kon .
TR IIpoBepsiembie HUpEI[MeTHbIe pe3yJIbTaThbl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI CPeHEro 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarTh MOHITUSAMH: LUIUHAPUYECKas MOBEPXHOCTh, OOpa3yroliue
6.1 UUJTUHAPUYECKOM TMOBEPXHOCTH, LWJIMHIP, KOHMYECKAash TMOBEPXHOCTb,
o0pa3yroiirue KOHHYeCKOW MOBEPXHOCTH, KOHYC, chepruueckast MOBEPXHOCTh
6.2 Pacnio3naBars Tena BpanieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOMyYEHUS TeJl BpalleHus
6.4 KiaccuduiupoBars B3auMHOE pacronoxeHue chepol U MIOCKOCTH
OnepupoBarh NOHATHSIMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CEerMEHTa, IIapOBOM CJIOW, OCHOBAaHME IIAPOBOIO CJOS, BBICOTA IIAPOBOTO
CJ10s1, IAPOBOM CEKTOP
6.6 Beruucnsate  00BEMBI W TUIOMIAJAM  TOBEPXHOCTEH TEN  BpalleHus,
’ TEOMETPUYECKHUX TEJl C MPUMEHEHHEM (HOpMYIT
OnepupoBarh TOHSITUSIMHU: MHOTOTPAaHHHK, BIHCAHHBIA B cdepy H
6.7 OMHCAaHHBIN OKONO cdepshl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIHM TEJO
BpalleHus
6.8 BBIYuCIsITE COOTHOIIEHUST MEXKIY TUIOMIAISIMU TTOBEPXHOCTEH M 00BEMaMuU




MOAOOHBIX TEN

6.9

N3ob6paxars u3yyaemble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIOnHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTBIX
00BbEMHBIX (UTYyp: BUA CBEpXY, COOKY, CHHM3Y; CTPOHUTH CEUEHHs Tel
BpalIeHUs

6.11

6.12

W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensiTb reoMmerpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX

3aja4, MPEANoJaraloluX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBHS
MIPUMEHEHHUS 33JIaHbl B IBHON opme

6.13

6.14

OnepupoBarb NOHITUEM: BEKTOP B IIPOCTPAHCTBE
BbInosnHAT  JEMCTBUS  CIOXKEHUS] BEKTOPOB, BBIUUTAHMSI BEKTOPOB U

YMHOXXCHHSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHHU
o0azaroT

6.15

6.16

[TpuMeHsITh paBUIIO Napasuleenune1a Py CI0KEHUN BEKTOPOB

OHepI/IpOBaTL MOHATHAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAUHATBHI BEKTOPA, YI'OJI
MCKAY BCKTOpaMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUJIMHCAPHLIC U
KOMIIJIaHAPHbIC BEKTOPLI

6.17

6.18

HaxonuTe cymMMy BEKTOPOB U IPOU3BECHUE BEKTOPA HA YHUCIIO, YOI MEXKIY
BEKTOpaMH, CKAJSIPHOE IMPOM3BEACHHUE, PaCKIaAblBaThb BEKTOP IO JIBYM
HEKOJUIMHEApPHBIM BEKTOpaM

38.IlaBaTB IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

6.20

Pemrars HpOCTefIHIPIC rCOMETPUYCCKUC 3ada4 Ha NPUMCHCHHEC BCKTOPHO-
KOOPAWHATHOr0 METOJAa

Pemrare 3amaum Ha JOKa3aTeIbCTBO MaTeMaTHMYECKMX OTHOILICHUM M
HaxXO0XJACHUC T'COMCTPUUCCKUX BCIIUMYHUH IIO 06pa3uaM WK aJIropuTtMam,
MMPpUMCHAA HU3BCCTHBIC METOObI pu peuicHun CTAaHAApPTHBIX
MAaTCMaTNnYCCKUX 3aga4d

6.21

6.22

[IpuMeHATH NpoCTEHIIME NPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3314

HpI/IBOILI/ITB MNpUMEPbl MAaTCMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpoac "
JKU3HHU, paCllO3HABATh IMMPOABIICHUC 3aKOHOB '€OMETPUN B HCKYCCTBC

6.23

[IpuMeHsATh TOIydEHHBIE 3HAHMS HA MPAKTHUKE: aHAIM3UPOBATH pEAbHBIE
CUTYyallud W TIPUMEHSTh U3YYEHHbIC MOHITUS B MPOILIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOopMyITUPOBaHHON MPOOIEMBI, MOIETUPOBATh peaJbHbIE
CUTyalldd Ha S3bIKE TE€OMETPHUH, HCCIEIOBATh IMOCTPOCHHBIE MONEIN C
UCIIONb30BAaHUEM T€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara ajareopsl,
peare MPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX
BEJINYMH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KIJIACC

Kox

7.1

IIpoBepsieMblii 371€eMeHT coaepKAHUSA

I'eomerpus
OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.

IToHsTHE 00 aKCHOMATHYECKOM IIOCTPOCHUHN CTEPCOMECTPHU: aKCHOMBI CTECPEOMETPHHU U
CIICACTBUS U3 HUX

7.2

B3aumHO€ pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TapaIIICIIbHbBIE
U CcKpewmuBaromyecs npsamsle. [lapauienbHOCTH  NOPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: IApPAJUICIBHBIE IIPSIMbIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTb TPEX
IPSAMBIX, MAPAJUIEIBHOCTh NPSIMOM M INIOCKOCTH. YIIBIC COHAIIPaBICHHBIMHU
CTOPOHAaMH, yrojl MEXAY NpsIMBIMH B IIpocTpaHCTBE. llapayuienpHOCTb IUIOCKOCTEM:
napajuleJibHble IUIOCKOCTH, CBOMCTBAa IapajuleNbHBIX IuIOocKocTed. Ilpocreitmume
IPOCTPAHCTBEHHbIE (UIYypHl HA IUIOCKOCTH: TeTpa’ap, KyO, mapaiienenumnes,
IIOCTPOEHHUE CEUCHU

7.3

7.4

7.5

IlepneHuKyIsIpHOCT MPSMOM M IUIOCKOCTH: IEPHEHIAUKYISPHBIE IpPsSMbIE B
IIPOCTPAHCTBE, NIPSMBIE MAPAJUICIIbHBIE U MEPIEHIUKYIAPHBIE K IIIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTH NPSAMON U IUIOCKOCTH, TEOpEMa O MPSIMOU NMEpPHEHIUKYIIPHOU
IJIOCKOCTH. YIIIbI B IPOCTPAHCTBE: YroJl MEXAY NMPAMON U INIOCKOCTBIO, JBYTPAHHBIN
YTOJI, JTUHEHHBIN yroj ABYIPaHHOrO ymia. [IepreHIuKyissp U HaKJIOHHBIE: PacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSHUE OT MPSAMOM J0 IIOCKOCTH, MPOEKLUs (PUTYpbI Ha
IJIOCKOCTh. [IepreHIuKYISIpHOCTD TUIOCKOCTEN: MPU3HAK NEPHEHAMKYISIPHOCTH JIBYX
mrockocrel. Teopema o TpEX nmepneHaAnuKyYIspax

IlonsiTHE MHOIOTpaHHMKA, OCHOBHBIC DJJIEMEHTBl MHOIOIPDAHHMKA, BBIIIYKIIBIE H
HEBBIIIYKJIbIE MHOTOI'DAaHHMKHM, pa3BEPTKAa MHoOrorpaHHuka. lIlpusma: n-yronpHas
npusMa, TpaHM M OCHOBaHUS TPU3MBI, MpsMas U HAKJIOHHAs MpHU3MbL, OOKOBas u
IIOJIHAsI TIOBEPXHOCTh NMpu3Mbl. [lapamtenenumnen, npsMOyroapHbIN HapajulesIeNNe] U
ero cpoicrBa. Ilmpammpa: n-yrojapHas NHUpaMulia, TPaHW U OCHOBAaHHME INHMPAMMJIBI,
OokoBasi M MOJHAs MOBEPXHOCTh MHUPAaMUIbl, NPaBUIbHAS W yCEUEHHAs MHUpaMUAA.
OneMeHTbl MNpu3Mbl M nupamuabl. [IpaBuiabHbIE MHOTOTPAHHUKH: TIOHSTHE
IIPaBUJIBHOTO MHOTOIPDAaHHHMKA, NPAaBWIbHAs MpU3Ma M NpaBWIbHAs IHpaMUJA,
IIpaBWJIbHAs TPEyrojbHas MUpaMua U MpaBUWIbHBIN TeTpasap, KyO. IIpeacraBnenue o
MPABWJIbHBIX MHOTOTPAaHHHUKAX: OKTa3/p, AOAEKadIp U ukocaapyrue CeueHus: npu3Msl
Y IUpaMUbI

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, IPSIMOM, MJIIOCKOCTH.

ONIEMEHTBI CUMMCTPUN B nupaMmuaax, napajjiejcnmIic1ax, IMPpaBUJIbHBIX
MHOT'OI'paHHHUKaX

7.6

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pEOpa, nauaroHanu, ymisl. [lnomans
OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOIl MPU3MBI, IJIOMIAb OCHOBaHU,
TeopemMa 0 OOKOBOM IMOBEPXHOCTH MPsiMON mpu3Mbl. [lmomians 60KOBOM TOBEPXHOCTH U
MIOBEPXHOCTH INPABUJIBHONW MHUpaMUABI, TEOpEMa O IUIOIIAJN YCEUYEHHOM NUPAMMUIBL.
[Tonsitue 06 00bEMe. OOBbEM MHpPaMUIBI, TPU3MBI




[Mono6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXY IUIOIAASIMUA TTOBEPXHOCTEH,
00bEMaMH ONOOHBIX TEN

11 KUIACC

Kon
6

HpOBepﬂeMbIﬁ IJEMEHT COoAECPKaAHUA

I'eomeTpus

6.1

6.2

[unuuapudeckas MOBEPXHOCTh, 00pa3yloye HIHHIPHYECKON MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_II/IJII/IH,[[p: OCHOBAHUA H 6OKOBaSI IMOBCPXHOCTD,
oOpa3yroiasi ¥ 0Ch, IUIOMIA/Ib OOKOBOW U TIOJTHOW TOBEPXHOCTH

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMUYECKOH MOBEPXHOCTH, OCh U BEPIIHA
KOHMYECKOM ToBepXHOCTH. KOHyC: OCHOBaHHME M BeplIMHA, 00pa3yroiias U OcCh,
wionaab OOKOBOW M TOJTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue u
BBICOTA, OCHOBAaHUS M OOKOBAasi IOBEPXHOCTh

6.3

6.4

Codepa u map: eHTp, pagnyc, JHaMeTp, IUIOIaab MOBEPXHOCTH cdephl. B3anmuoe
pacronoxeHne cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOMIaIb
cepsr

N300paxkeHre TeN BpallleHUs Ha TUIOCKOCTH. Pa3BEpTKa IIMIMHAPA U KOHYyca

6.5

6.6

KoMOuHammu Tenn BpanieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMTUCAHHBIA OKOJIO
cdepsl, cdepa, BUcaHHasi B MHOTOTPaHHUK, WIH TEJIO BPAICHUS
[Tonstue 06 o6béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 0O0bEMe

MPSIMOYTOJIBHOTO Mapasuieienunena u cieacTBus u3 ne€. O0bEM LUIMHAPA, KOHYCA.
O6bEéM mapa u momaab chepsl

6.7

6.8

[TonoOHbIe Tena B mpocTpancTBe. COOTHOLIEHHS MEX]y TUIOIIAIIMU TOBEPXHOCTEH,
00bEMaMHU MOJTOOHBIX TeI

Ceuenuss mwinHApa (MapajuleIbHO U TEPHEHIMKYISPHO OCH), CEYEHHMs KOHyca
(mapasuienbHOE OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUeHUs 1apa

6.9

Bextop Ha miockocTM M B mpocTpaHcTBe. COKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. PasnoxkeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenune 3anad, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUII ACUCTBUN C BEKTOPAMHU

6.10

[IpsmoyronpHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarel BekTOpa.
[Ipocreiiimue 3amaun B KOOpAMHATaxX. Yroidl MeXAy Bekropamu. CkansipHoe
MIPOM3BEIEHNE BEKTOPOB. BhIUnciIeHHE YITIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSIMH.
KoopnnHaTHO-BEKTOPHBINA METO MPU PELIEHUH F€OMETPUUYECKUX 3a1ad




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePsAEMOro
TpedoBaHMs

IIpoBepsiembie TpeGOBaHNS K MPEIMETHBIM pe3yibTaTaM 0CBOEHHS
OCHOBHOIi 00pa30BaTeIbHOIi POrpaMMBbl CPeIHEro 0o1ero
oOpa3zoBanus

Branenue wmeromamu J10Ka3aTrenbCTB, QJITOPUTMAaMU pEILICHUS 3ajiad;
yMmeHue GopMyIHpoBaTh U ONEPUPOBATH TMOHATUSMU: OIpe/eICHHE,
aKCMOMa, TeopeMa, CIEACTBHE, CBOICTBO, IPHU3HAK, JOKa3aTeiIbCTBO,
paBHOCHIIbHBIE (POPMYIHUPOBKHU; MPUMEHSITh UX; yMEHUE (HOPMYIHPOBAThH
oOpaTHOE€ W TPOTUBOMOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPHUMEPHI, HCIIOJIIb30BaTh METOA  MareMaTH4ecKO HMHAYKIUU;
MIPOBOJUTH J0Ka3aTeIIbHBIC PACCYKACHUS MPU PEIICHUH 3aJ1a4, OLICHUBATh
JIOTUYECKYI0  TPAaBHIBHOCTh  PACCY)KIEHUH; YMEHHE  OIEepUpPOBAThH
MOHSATUSAMH: MHOXECTBO, IMOAMHOXECTBO, OIEpallMd HaJl MHOXXECTBAMU,
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMMCaHUS
peanbHBIX MPOIECCOB U SIBJICHUW W MPU PEIICHUU 3a/1a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX MPEIMETOB, YMEHHE ONEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, nepeBo, HUKI, rpad HA TUIOCKOCTH, YMEHHUE 3allaBaTh U
OMHCHIBaTh T'padbl Pa3IUYHBIMU CIOCOOAMH; HMCHOIB30BaTh Tpadbl Mpu

pelieHuy 3a1a4

YMeHue omnepupoBarbh MOHATHSIMH: HATYypaJbHOE YHCIO, LEJN0E YHCIIO,
CTENEHb C LEJbIM M0Ka3aTeleM, KOpeHb HaTypajibHOW CTENEHH, CTENEHb C
palMOHAIbHBIM II0KA3aTENIEM, CTENEHb C JIEHCTBUTENBHBIM IOKAa3aTeleM,
jJorapu@m uMciaa, CHUHYC, KOCHHYC W TaHI'€HC NPOM3BOJILHOTO YMHCIIA,
OCTAaroOK II0 MOAY/II, PalUOHAIBHOE YMCIIO, HMPPAalMOHAIBHOE YHCIIO,
MHOKECTBA HATYPaJbHBIX, LEJIbIX, PALHUOHAIbHBIX, JEHCTBUTEIbHBIX
quces; yMEHUE UCII0JIb30BaTh NMPU3HAKU AETUMOCTH, HAUMEHBIINH 00IHii
JenuTeNb W HauMEHblIee oOlee KpaTHoe, anroputMm EBkimuaa npu
pELIeHNN 3aJay; 3HAKOMCTBO C Pa3JIMYHBIMU NO3UIIMOHHBIMH CHUCTEMAMHM
CUMCJIEHMSI; YMEHUE BHITIOJIHAThH BHIUMCIICHHE 3HAU€HUH U MpeoOpa3oBaHUs
BBIpQ)XEHUI CO cTemeHsMH M Jorapudmamu, npeodbpazoBaHus IpoOHO-
palMOHAJbHBIX  BBIPQXKEHUH; yYMEHHME  ONEpUPOBATH  IMOHSITHUSIMHU:

IoCJICA0OBATCIbHOCTD, apI/I(l)MeTI/IquKa}I mnporpeccusa, TIcoOMETpUICCKaA




nporpeccus, OECKOHEYHO YyObIBaloIlas TreoMeTpuYeckas MpOrpeccus;
YMEHHUE 3a/1aBaTh IOCJIEIOBAaTEIbHOCTH, B TOM YHCIE€ C MOMOIIbIO
PEKYpPPEHTHBIX (HOPMYN; YMEHHE ONEpPUPOBATH MOHATHIMH: KOMILIEKCHOE
YUCJIO, COMNpPSOKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYIb W apryMEeHT
KOMILJIEKCHOTO ~ yHcia, ¢opMa  3amUCHd  KOMIUIEKCHBIX  YHCell
(reoMeTpuUeckasi, TPUTOHOMETpPUYECKass u airedpamdeckas); yMeThb
MPOU3BOAUTh apUPMETHYECKUE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOIUTH MPUMEPHI UCIIOJIH30BAHUSI KOMIUIEKCHBIX YHCEI; ONEPUPOBATH
MOHATUSMM:  Marpumia 2x2  u  3X3, onpeAeauTedb  MaTpHIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue ONCpUPOBAThL MNOHATHUAMHA: PalUOHAIBHBIC, WPPALHUOHAJILHBIC,
II0Ka3aTrCJIbHbBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMCTPHUUCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHEC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTDH
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHUC DPCIIATb YPaBHCHUI,
HCpaBCHCTBA M CHUCTEMBI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IMAapaMCTpOM; IPHUMCHAIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMblI JIA PCHICHUA MATCMATHYCCKHUX

3a/la4 1 3a/1a4 U3 pas3JIndIHbIX obOmacrei HAyKH U peaanoﬁ KHN3HHU

YMeHue omnepupoBaTh IMOHATHUAMHU: (YHKIHSA, UYETHOCTh (DYHKIHH,
MEePUOANYHOCTh (YHKIIMH, OTPaHUYEHHOCTb (YHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIMM, HauOojblllee W HaUMEHbIIEe 3HAYEHUS
(YHKIIMM Ha MPOMEXKYTKE, HENpepblBHAS (DYHKIMS, aCUMNTOTHI Ipaduka
¢GyHKLMHU, TiepBasi U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUUECKUN U
¢u3nueckuii CMbICI MPOU3BOJHOW, TEpBOOOpa3Has, ONpeAeTEHHBIN
UHTErpaj; yMEHUE HaXOAMTh AaCUMOTOTHI rpaduka (QyHKIMM; yMEHHE
BBIYUCIISATH IPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIINU
(GyHKLUMH, HaXOQUTh YypaBHEHHE KacaTesJbHOM K Tpaduky (GyHKUINY;
YMEHHE HaXOAUTh IPOU3BOJAHBIE JIEMEHTAPHBIX (QYHKUUN; YyMEHHE
UCIOJIb30BaTh MPOM3BOAHYIO Ui MCCIENOBaHUS (DYHKIMHA, HaXOTUTh
HauOoJbIIME U HAUMEHbIIUE 3HA4Y€HUS QYHKIMHA; CTpOUTH TIpaduku
MHOTOWIEHOB C HCIOJb30BAaHUEM ammapara MaTeMAaTUYECKOIO aHaju3a;
MPUMEHSTh IMPOU3BOAHYIO JUISI HAaXOXKIEHUS HAWJIy4dllero pelieHus B
NPUKIAJHBIX, B TOM YHCIE COIMAIBHO-?PKOHOMHUYECKUX U (PU3MUECKuX

3a/1auax; HaXOJUTh IUIOMAT U 00BbEMBI (GUTYp C MOMOIIBIO MHTErpaa;




OPpUBOAWUTE MHPHUMEPBI MATCMAaTHYCCKOTO MOACIHUPOBAHUA C IIOMOIIBIO

muddepeHInaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: Tpapuk (GyHKIUH, oOpaTHas (QyHKIHS,
KOMITO3UIMSA (QYHKIWMHA, JTUHEeHHas (yHKIUS, KBaapaTHuHas (QYHKIHS,
panmoHanbHas (QYHKUUS, CTerneHHas (yHKOMA, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3arenbHas U
aorapugmuueckasi (yHKLIHUU; YMEHHE CTPOUTh TpapuKd HU3YyYEHHBIX
(YHKIIMHA, BBITONTHATH IpeoOpa3oBaHus rpaduKoB (PYHKIIMH, UCIIOIb30BaTh
rpaduKu A7 U3yUEHHs MPOLECCOB U 3aBUCHUMOCTEH, IPU PEUICHNUHU 337134
U3 JIpyrux y4eOHBIX NMPEIMETOB M 3a]ad M3 PeajbHOW JKU3HM; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXAY BEIMUYMHAMM; UCIIOIb30BaTh CBOWCTBA U
rpaguku (QYHKOMA A0S pelieHds ypaBHEHHMH, HEPaBEHCTB M 3agad C
napameTpamMu; H300pakaTb Ha KOOPAMHATHON IUTOCKOCTH MHOXKECTBA

pCIJ_ICHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelate TEKCTOBBIE 3a/laud pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, OMM W YacTH, Ha JBIDKCHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJOTH, 3a7a4d M3 00JacTU YNpaBIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBHIO 3aJa4H, HCCICNOBaTb IIOJIYyYEHHOE pELICHUE U
OLICHMBATh IPABJONONOOHOCTh pE3YJAbTaTOB; YMEHUE MOEINPOBAThH
peanpHbIE CHUTyallud Ha A3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 3a/1a49M, UCCIIEI0BATh
MIOCTPOEHHBIE ~ MOJEIM C  HCIOJIb30BaHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOJYYEHHBIN PE3YIbTAT

YMeHue onepupoBarh MOHATHUSAMHU: CpeHEEe apU(pMETHUECKOoe, MEeAHaHa,
HauOoJblllee U HaUMEHbIIee 3HAUEHUs, pa3Max, JUCIEPCUsl, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HaboOpa; yMEHHE H3BJIE€KaTb, WHTEPIPETUPOBATH
nH(pOpMaIUIO, MPEICTABICHHYIO B TabMUIaX, Ha JUarpaMMmax, rpaukax,
OTPa)KAIOIYI0 CBOMCTBA pEalbHBIX IIPOLIECCOB U SIBICHUM; MPEACTABIATH
nHpOpMAIIMI0O C TOMOIIBI TAaOMMI] W JAMarpamMMm; HCCIIEIOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM TIpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpadpuuecku ucciaenoBarb COBMECTHBIE

Ha6J'IIOIIeHI/I}I C MIOMOIIBIO AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccuun

YMeHHe oOnepupoBarb IMOHATUAMU: CIIY4alHBIM ONBIT U  CIIy4aiiHOE

coOBITHE, BEpPOSTHOCTh CIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C WCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(hbopMyNBl CIOXKEHUS U YMHOXEHHUS BEPOSTHOCTEH, (GOpMYIy TMOITHON
BeposSITHOCTH, dopmyny bepHymin, koMOuHaTopHbIe (akThl U (HOPMYIIBI,
OIICHMBATh BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHUE OINEPHUpPOBATH
MOHATUSIMHU:  CIIydaiiHasi BEJIWYHMHA, pACIpEleiCHUe BEPOSTHOCTCH,
MaTeMaTU4YeCKOe OXUJAHHWE, IUCIEPCUsT W CTAHIAPTHOE OTKIIOHCHHE
CIIyYallHOW  BENWYMHBI, (QYHKIUU paCHpElCiICHUsT W  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeIbHOTO U HOPMAJIBHOTO PAcIpeieieHNuii; yMEHUEe
WCIIOJIB30BaTh CBOMCTBA M3YUEHHBIX PACIPEICICHUN Ul PEIICHHS 3a1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEI, METOIbI BEIOOPOYHBIX
WCCIIC/IOBAHHI; YMEHUE NPUBOIUTH TIPUMEPBI TPOSBICHUS 3aKOHA
OOJNBIIUX 4YHUCEI B TPUPOAHBIX W OOIIECTBCHHBIX SIBJICHHSIX, YMCHHC
OIIEPUPOBaTh MOHATUSMH: COYETAHHE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
9UCII0  TIEPEeCTaHOBOK; OwHOM  HbIOTOHA; yMEHHE  TPHUMCHATH
KOMOHMHATOpHBIC (DAaKThl M PACCYXICHUS JUIsl PEIICHHS 3aja4; OIICHUBATh
BEPOSTHOCTH PEANbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJCTH U

HHTCPIPETUPOBATD HOHy‘ICHHHﬁ pe3yiibTar

YMeHHe  onepupoBarb  IOHATUAMU: TOYKa, M[psAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA yIIIA, IUIOCKUI YIoJl, JBYTrPaHHBIN
yroJ, TPEXTPaHHBIA YIoJl, CKPEIUBAIOIINECS NPSMBIE, NTApaJIEIbHOCTD U
NEPHNCHANKYIIAPHOCTD MPAMBIX U HJ'IOCKOCTGfI, Yroja MExay npsaMbIMHU, yroJji
MEXIYy MPSAMOMN U IJIOCKOCTBIO, YIOJI MEXKAY IIOCKOCTSIMH, PACCTOSHUE OT
TOYKH OO0 INIOCKOCTH, PACCTOAHUEC MCKAY MNPAMBIMHU, PACCTOAHUC MCEKIY
IJIOCKOCTSIMHU; YMEHHE HCIOJIB30BATh IIPU PEIICHUM 3a4ad H3Y4YCHHBIC
(akThl U TEOpeMbl IUIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPYXKAIOLIEro MUpa; CTPOUTh MAarTeMaTU4EeCKUE MOJEIU C IOMOIIbIO
TCOMETPUUICCKUX HOHSATHHA W BCJIIMYMH, pCliaTb CBA3AHHBIC C HUMU

MPaKTUYCCKUC 3a/1a9U
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YMeHue omepupoBaTh MOHATUSAMU: IUIOMAAL (QUTYpPBI, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OIrpaHHHUK, CE€YCHHEC MHOI'OrpaHHHUKA,
Ky0, mapaiienenumnen, Mpu3Ma, nupamuaa, ¢urypa U TOBEPXHOCTH
BpallieHus, WINHAP, KOHYC, map, cdepa, Mmiomanb chepsl, MIONaab
MOBEPXHOCTH MHUPAMUIBI, TMPU3MBI, KOHYyca, MHIWHApPA, O0BEM Kyda,
NPSAMOYTOJIBHOTO NapajuleNenuIena, OUpaMuabl, TPU3MBbI, LUIMHAPA,
KOHYCa, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyca M IMIIMHIPA,

mapaui€JbHBIE OCH HWJIM OCHOBAaHMIO, CCUCHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasics cdeppl, HUIMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, M300pa)kaTb MHOTOTPaHHUKH, (UTYpHl U TOBEPXHOCTHU
BpalIEHUs, UX CEUYEHHMs], B TOM YHUCIIE C TIOMOUIbIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSTh CBOWCTBA T€OMETPHUUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh OMpeeNieHUs] U3y4aeMbIX (DUTYp, BBIIABUTATH THIIOTE3HI O
CBOMCTBaX M TMpH3HAKAX T'€OMETPUUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OlpoBeprarb HX; yMEHUE NPOBOIUTH Kilaccuukanuio ¢Guryp Imo
pa3IMYHBIM [PU3HAKaM, BBINOJHATh HEOOXOJUMBIE JIONOJHUTEIIbHBIE

IIOCTPOCHUA
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YMeHHe ~ OomnepupoBarh MOHATUSMH: JBH)KCHHE B  IMPOCTPAHCTBE,
MapaIeNbHBI MEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TNOAOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIE W TOJAOOHBIC (DUTYpPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPUUCCKHE OTHOIICHUS MPH
pelIeHnr 3a1a4; HAXOJUTh T'€OMETPUYCCKHE BEIUYHMHBI (JJIMHA, YTOJ,
IUIOIIA/Ib, 00BEM) NP PEHICHUU 33Ja4 M3 JAPYIHX y4eOHBIX MPEJAMETOB U
W3 peajbHOW JKU3HH, YMEHHE BBIYHCISATH TCOMETPHUYCCKHE BEIMYUHBI
(mMHA, yroj, IUIOMIAAh, OOBEM, IUIOIIAAb IOBEPXHOCTH), HCIOJB3Ys
W3Y4CHHBIC (OPMYIIBI U METOIbI, B TOM YHCJC: IUIOMAAb OBEPXHOCTH
MUPaAMHIIBI, TIPU3MBI, KOHYCA, IHJIMHIpPA, IUIOMAAb cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ TTApaJlICIICIAIIeAd, MHPAMUIbI, TPHU3MBI, WIHHIPA,

KOHYCa, IlIapa; YMCHUC HaXOAUTh OTHOIICHUC 00BEMOB HO,Z[O6HLIX (I)I/Il" Yp
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YMeHHe onepupoBarb MOHATUSMHU: NPAMOYIObHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3jioKeHHEe BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEACHHE, BEKTOPDHOE IIPOM3BENCHUE, YION MEXAY
BEKTOpaMU; YMEHHUE UCIIOJIb30BATh BEKTOPHBIN U KOOPAUHATHBIN METOM [
pelIeHNs TeOMETPUYECKUX 3a4a4 U 3aJ1ad APYTUX YY€OHBIX IPEIMETOB

YMeHue BbIOMpaTh MOAXOASIINI METOA Uil pelIeHus 3a7a4i; NOHUMaHHue
3HAYMMOCTH MAaTeMaTUKH B M3yYEHHHM MPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBIICHUM; YMEHHE paClO3HaBaTh IIPOSBICHUE 3aKOHOB
MaTeMaTUKHA B UCKYCCTBE, YMEHUE NPUBOIUTH IPUMEPHl MaT€MATUYECKUX

OTKPBITUN POCCUICKOW U MUPOBOM MATEMATUYECKON HAyKU




INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbIX HA EID
HO MATEMATHUKE

Kox

1.1

HpOBepﬂeMbIﬁ IJIEMCEHT CoAECpPKaHUA

Hucna v BBIYUCICHUS
Harypanpnble u nenslie yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEN

Panmonanbubie  ymcina. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOH, TPOICHTHI,

12 OECKOHEUHbIE IEPUOANYECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOH cTeneHH. J[eHCTBHS ¢ apu(METHYeCKUMU
' KOPHSIMHM HAaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ 1enbiM nokaszaresneM. CTeneHb ¢ paloHalbHbIM MToKa3areneM. CBolicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JlecaTudynble U HaTypajabHbIE JIOTapU(MBI
JeiicTBuTenpHbple  uyncna. ApudpMeTHdeckue oOorepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuxEHHble BRIYMCICHUS], IPAaBUIa OKPYIVIEHUS, IPUKKUIKA U OLIEHKa
pe3yibpTara BHIYMCIECHUM
1.8 [Ipeobpa3oBanue BbIpaKeHUM
1.9 KommnnekcHeie uncna
2 YpaBHEHHMS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHANBHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [ToxazarenbHble U TorapuMuUYecKre HepaBEeHCTBA
2.8 TpuroHomerpuueckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpeaenuTesib MaTpUIIb]
3 OyHKIMH U TpaduKu




OynHkius, cnocoObl 3amanus ¢QyHKuuH. Ipapux ¢yHkuuu. B3ammuHO oOpaTHBIE

> ¢bynkun. Yétasle n Heu€THble GyHKuuu. [lepuognyeckue GpyHkumuu
OO6nacte ompeneneHuss W MHOXKECTBO 3HayeHWi (ynkmmu. Hymn  QyHkmmm.
39 [IpomMexxyTku  3HAKONMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
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BeposiTHOCTD U cTATHCTHKA
MHOACHUTEJIBHASA 3AIINCKA

Y4aeOHplii Kypc «BeposSTHOCT W CTAaTUCTHKA» YIIIYOIEHHOTO YpPOBHSA
SBISICTCS. TMPOJODKEHHEM M Pa3BUTHUEM OJHOMMEHHOTO Y4eOHOTo Kypca
ynIyOnEHHOTO YpOBHS Ha YPOBHE CPEAHET0 O0IIero oOpa3oBaHus. YUeOHbIH Kypc
npeaHa3HaueH g GOpMHpPOBaHMS Yy OOyUaIOIUXCS CTaTUCTUUECKON KYJIBTYphl U
IIOHUMAaHUS POJIU TEOPUH BEPOSTHOCTEM KaK MareMaTHYeCKOTO MHCTPYMEHTA UL
M3Y4YEHUs CIIy4alHBIX COOBITHM, BEIMYMH M TpoieccoB. [Ipu u3yueHum kypca
oOoramarorcsi OpEACTaBICHUS OOydalolUXCsi O METOAAaX  HCCIETOBAHMS
U3MEHYMBOTO MMpa, pa3BUBAECTCAd IIOHMMAHUE 3HAYMMOCTH M OOLIHOCTHU
MaTeMaTHYECKUX METOJOB IIO3HAHMS KAaK HEOTHEMIIEMOM YacTU COBPEMEHHOI'O
€CTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS.

Conmepxanue ydeOHOro Kypca HampaBI€HO Ha 3aKpeEIJICHUE 3HaHWi,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOIO 00I11ero oOpa3oBaHus, U
Ha pa3BUTHE IPEICTABICHUN O CIly4alHBIX BEJIMYMHAX M B3aMMOCBA3SIX MEXIY
HUMH Ha B&)XKHBIX IPHUMEPAX, CIOKETBI KOTOPBIX IMOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0ydarommxcs JOHKHO ¢(POpMUPOBATHCS MPEACTABICHUE O
HanOoJee ynoTpeOUTENbHbBIX U OOIIMX MAaTEMaTHYECKUX MOENSIX, UCIOIb3YEMBIX
JUI.  ONHUCAHUS  AHTPOIOMETPUYECKUX UM JIeMOTrpadUueCcCKuX  BEJIUYMH,
NOTPEIIHOCTEN B pa3iMuHble pofa W3MEPEHUsX, INTEIbHOCTU O€30TKa3HOM
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUH U MPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc siBisieTcss 0a30il [Jii OCBOEHUSI BEPOATHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOIMMBIX CHEIUATNCTaM HE TOJIbKO MHKEHEPHbIX
CHELUATbHOCTEN, HO TAaKX€ COLMAIBHBIX M ICUXOJIOTHYECKHUX, HOCKOIBKY
COBpEMEHHbIE OOIECTBEHHbIE HayKH B 3HAUMUTEIBHON MEpE MCIOJIb3YIOT amnmnapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
oOcyxJieHne 3akoHa OONBIIUX 4YHcesl — (PyHAAMEHTaJbHOTO 3aKOHAa MPHUPOBbI,
MMEIOILIETO MaTEMaTHYECKYI0 (POpMaTU3alIHIO.

B coorBercTBUM C yKa3aHHBIMHM IEJIIMU B CTPYKType YydeOHOro Kypca
«BeposTHOCTP M CTaTHCTHKAa» Ha YIITyOJIEHHOM YpOBHE BBIJCIECHBI OCHOBHbIE
conepskarenbHble TUHUU: «ClydailHble cOOBITUS U BEPOATHOCTU» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMMMO OCHOBHBIX JMHHMHA B y4€OHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpaoB M TEOpPUHM MHOXKECTB, HEOOXOIMMBIE JUIsl MOJHOLIEHHOTO OCBOCHHUS
Marepuana JaHHOTO y4eOHOrOo Kypca M CMEXKHBIX MaTreMaTHUYeCKHX Y4eOHBIX
KypCOB.

Conepxanue nuHuM «CiydaiiHble COOBITHSI W BEPOSITHOCTH»  CIYXKHUT
OCHOBOW 1Jisi (POPMUPOBAHMSI TIPENICTABICHUNA O pacCHpelesICHUU BEPOSITHOCTEH



MEKly 3HAYEHUSIMU CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COAECPIKATEIBHON
JIMHUY 3aHUMAET U3y4YE€HHE F€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipeaeiaeHuil u
3HAKOMCTBO C MX HEINPEPBIBHBIMUA AHAJIOraMU — IOKA3aTeJIbHBIM U HOPMAJIbHBIM
pacipeneneHusIMHy.

Temsbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIy4allHbBIMM BEIMYHHAMH WU
pacnpenereHUus MU, aKLUEHTUPYIOT BHHMaHUE OOy4aromuxcs Ha OIHCAHWM U
U3yUYCHUU CIy4YallHBIX SBJICHUH C MOMOIIBI0 HEMpepbIBHBIX (GyHKIMH. OCHOBHOE
BHHUMAHME YIEIAETCS NI0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEICICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMHUTEIBHOE H3Yy4YEHHUE CBSI3U
MEXIYy CIy4alHbIMH BEIMYMHAMM M ONMCAHUE OTOW CBA3HM C IIOMOIIBIO
K03 GUIIMEHTa KOPPEISAIMA U €ro BBIOOPOYHOTO aHalora. OTH DIIEMEHTHI
COJIEPKaHUs PAa3BUBAIOT TEMY «/lHarpaMMsl pacCceMBaHUs», N3yYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs, U BO MHOTOM ONMPAIOTCS Ha CBEICHUS W3
KypCOB aJireOpbl U TEOMETPUHU.

Emé€ oauH  d2neMEHT  ComepKaHWs, KOTOPBIM  Ipeuiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEIOBATEIbHOCTh CIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIONINX B €IUHUILY BpeMeHU. O3HAKOMIJICHUE C paclpe/ieICHHEM
BEPOSATHOCTEM KOJIMYECTBA TAKUX COOBITMII HOCHUT pa3BUBAIOIIMN XapakTep HU
SBJISIETCSl AKTYaJIbHBIM JUIsl OyIylMX aOMTYpHEHTOB, MOCTYNAIOLIUX Ha y4yeOHbIE
CHEIUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICUXOJIOTHEH H
YIPaBICHUEM.

Ha u3yuenue yueOHoro kypca « BeposiTHOCTh M CTaTUCTHKA» Ha YITyOJIIEHHOM
ypoBHe oTBonutcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 ygaca (1 gac B HenemIo).



COAEPXKXAHUE OBYYEHUA
10 KITIACC

['pad, cBsas3ubii Tpad, mytu B rpade: nukisl U 1enu. CTeneHsb (BaJeHTHOCTS)
BepinHbL. [ padsl Ha TIOCKOCTH. JlepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHbIe COOBITUS. DIIEMEHTApHbIE
coObITHsL (KMcX0nbl). BeposTHOCTH ciayyallHOTO COOBITHA. BAM30CTh 4YacTOTHI H
BEPOSTHOCTU COOBITHI. CiTydailHbIE ONBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatu HaJ| COOBITUAMU: TIEpeceUYeHre, 00beIMHEHNUE, POTUBOMOJIOKHbIE
coObITHs. J{narpammel Ditnepa. Dopmyna cokeHus BEpOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXEHHE BEPOATHOCTEM. JlepeBo cCiydaitHOTO
skcnepuMenTa. Gopmyia nonHoi BeposaTtHocTH. Popmyna balieca. HesaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHblil ONBIT (MCIIBITAHUE), YCIIeX U Heynada. HesaBucumblie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCIBITAHUM 710 mepBoro ycnexa. [lepectaHoBKu
u ¢akropuan. Yucno coueranuii. Tpeyronbuuk Ilackansa. ®opmyna OuHOMA
HeroToHna.

Cepuss He3zaBUCHUMBIX wucnbiTanuii  bepuymmm. CnyuyallHbIi  BBIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenne  BeposiTHocTeil.  [[narpamma
pacnpeneneHusa. Onepanuu HaJ CIy4YalHbIMU BEJIMUMHAMU. bruHapHas ciydaitHas
BennunHA. lIpuMmepesl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHUAJILHOE.

11 KUIIACC

CoBMECTHOE pacnpefesieHue JBYX CIy4ailHbIX BeauunH. HezaBucumeble
CJIy4ailHble BEJINYMHBI.

Maremarnueckoe OXUJAHUE CIIy4ailHOM BEJMYMHBI  (pacmpeneneHus).
[Ipumepsl NpUMEHEHHsS MaTeMaTHYeCKOro OXKHUJaHUs (CTpaxOBaHUE, JIOTEpes).
Maremarnueckoe OXXuJaHue OMHApHOW ClIy4yallHOM BeIMYMHBI. Maremaruuyeckoe
OXKUJAHUE CyMMBl  CIIy4YailHbIX  BEJIMYMH. MareMaTuyeckoe  OKUJaHUE
reOMETPUYECKOro 1 OMHOMHUAIILHOTO paclpeieIeHH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHME  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHapHON CiiydyallHOW BeJWYWHBI. MaremaTudeckoe
OXUJAHUE TPOU3ZBEACHUS W JUCHEPCHS CYMMbl HE3aBUCHUMBIX CIIy4aHHBIX
BenuunH.  Jlucmepcuss M CTaHJAapTHOE  OTKJIOHEHHWE  OMHOMHAJIBHOIO
pacnpenenenus. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOIO
pacrnpeneneHus.



HepasenctBo YeOniméBa. Teopema UeObiméBa. Teopema bepnymnmu. 3axon
Oonpiimx  uucen.  Bpibopounblii  MeTox  uccienoBaHuid.  Bwibopounbie
xapaktepucTuku. OIeHUBAaHUE BEPOSTHOCTU COOBITUS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpoCTERNINX TMIIOTE3 C IIOMOIIBIO U3yUYEHHBIX PaCIpPENCIICHUN.

HenpepsiBHbIE cilydaiiHble Benu4uuHBL. [IpuMmepsl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpenesicHus. PaBHOMEpHOE pacmnpenesieHHe U €ro CBOMCTBA.
3amauu, TpUBOJALIME K MTOKA3aTEIbHOMY PACIPEACIICHUIO. 3a1a4u, TPUBOIALIUE K
HOPMaJIbHOMY  PacHpeleIeHUIO. OyHKIUA IUIOTHOCTH BEPOATHOCTH
NOKa3aTeJIbHOIO paclpeaeieHns, PyHKINS INIOTHOCTU BEPOATHOCTH HOPMAJIbHOIO
pacnpeneneHus. yHKIMS IDIOTHOCTU ¥ CBOMCTBAa HOPMAJIbHOTO PACIIPENEICHUS.

[TocinenoBareabHOCTE  OOUHOYHBIX  HE3aBUCHMBIX  COOBITHMHA. 3amadu,
npuBoAsIIME K pacnpenenenuto [lyaccona.

KoBapuamuss aByx ciyudailHbix BenuuuH. KoapdumueHnt nuHendHON
koppensiuuu.  CoBMeCTHble  HAOMIONEHUS  JIByX  BEJIWYUH.  BbIOOpOUHBIN
k03hduImeHT koppensiuu. Pazauuue MexXay JUHEHHOW CBSI3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOJ HAaMMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTbh 1 CTATUCTHKA» (YIDIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaIaHCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH IPAXKIAHCKOMN MO3ULIUK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIE€HAa  POCCHMCKOrO  OOIIEeCTBa,  MPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEayp TpakKJaHCKOTo oOIiecTBa (BBIOOPHI, OMPOCHI W APYroe), yMEHHUE
B3aMMOJEHCTBOBATh C COLHMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSMU U Ha3HAYCHUEM;

2) IaTPpHOTHYECKOT0 BOCIIUTAHMSA

c(hOPMUPOBAHHOCTh POCCUMCKON TPakAAaHCKOW HICHTUYHOCTH, YBAKECHHS K
IPOLJIOMY M HACTOAILEMY POCCHMCKOM MaT€MaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUUCKUX MareéMaTuKOB M POCCHICKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTHX JOCTHKEHHM B JpPYrMX HayKaxX, TEXHOJOTHSX, cdepax
HKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHE TYXOBHBIX LIEHHOCTEH pOCCUICKOrO Hapojaa, chopMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUs, dTUYECKOTO MOBEICHHUSI, CBSI3AHHOIO C INPAKTUYECKUM
NPUMEHEHUEM JIOCTW)KEHUM HayKd U JIeATEeJIbHOCTBhIO YYE€HOTO, OCO3HAaHUE
JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUHUBOIO OYIyIIErO;

4) 3cTeTH4eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs 3CTETHKY MareMaTU4eCKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJa4, pEUIeHUI, pacCyXJAeHHI, BOCIPUUMUYUBOCTh
K MaT€MaTU4YE€CKHUM aCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHUS TPUMEHATh MaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 06e301acHoro oopasa *U3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBBIO (3I0pOBO€ MUTaHUE, COAJAHCUPOBAHHBIN PEXHUM 3aHATUNA U
OTAbIXa, peryiasipHas pu3nyeckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIILHON JIEATEIIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TpPYdy, OCO3HAHME IICHHOCTH TPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaMm  TpPOQPECCHOHANBHOW  AESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTuKod M €€ NPUIIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oyaymeil mpodeccurn W peaau3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTHP K  MareMaTH4eCKOMy  OOpa3oBaHUI0 U



CaMOOOpa30BaHUI0 Ha MPOTSHKEHUUM BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MAaTEMaTUYECKOM HAMTPaBIEHHOCTH;

7) 3K0JIOTrM4€eCKOr0 BOCIIMTAHUS

C(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIBTYpbl, TMOHUMAaHUE BIUSHUS
COITMAJIbHO-?)KOHOMHUYECKUX MPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATILHOMN
CpeIlbl, 0CO3HAHNE TIIOOATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUCHTAIIHS
Ha TMPUMECHEHUE MaTEMaTUYECKUX 3HAHUN ISl pelIeHus 3ajaad B 00JacTu
OKpYKaloIllel Cpe/ibl, IJIAaHUPOBAHHWE IIOCTYIIKOB W OICHKM HX BO3MOXXKHBIX
MOCTICACTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOTI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHUE
MaTeMaTUYeCKOW HayKu Kak cQepbl YeIOBEUCCKOW eATEIbHOCTH, 3TaloB &
pa3BUTUA W 3HAYUMOCTH JUISI Pa3BUTHUSl I[MBWIM3AIMU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTU4eCKOM KyJabTypoll Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHMBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jloruyeckue AecTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH MareMaTU4YeCKHX
OOBEKTOB, TOHSTUN, OTHOIICHUH MEXIy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpE/ICIICHUsI TIOHATUN, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUH,
OCHOBaHHUS /1J1s1 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (HOpMyaUpoBaTh W  NPeoOPa30BBIBATH  CYXKIACHUSA:
yTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, EAUHUYHBIE, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOMEHUSAX W YTBEPKACHUSIX, MpeiaraTh KpUTCPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

JIeJIaTh BBIBOJBI C WCHOJIB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIOYEHUM, YMO3AKIIOUEHUI IO aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITEJIBHO J10KA3aTeJIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh APryMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHus y4eOHOW 3ajaud  (CpaBHHMBATh HECKOJIBKO
BapUaHTOB PEIICHUsI, BELIOMpATh HAaMOOJIee MOAXOAAIINNA C YUETOM CaMOCTOSATEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBare/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUA HHCTPYMEHT TO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOIIME  MPOTHBOpEYHEe,  Ipodiemy,
yCTaHABIMBaTh MCKOMOE W JlaHHOE, (OPMHUPOBATh THUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEOBAHUE
M0 YCTaHOBJICHUIO 0COOEHHOCTEW MareMaTHuecKoro o0beKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTYy 00ObEKTaMHU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIEHUS U BBIBOJBI MO pPE3ylbTaTam
OpOBEAEHHOIO  HAONIOACHMS,  MCCIECAOBAaHUS, OLEHUBaTb  JOCTOBEPHOCTh
NOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pAa3BUTHE TPOIECCa, a TakKXKEe BBIIBUTATH
MPEIIONIOKESHHS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBIIATH Je(UUUTH MH(GOPMALUK, TaHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha
BOTIPOC U JIJIsl PEIICHUS 3a/1a9H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX THUIIOB, aHAJM3UPOBATH,
CHUCTEMAaTHU3UPOBaTh W HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BUAOB H
(dbopM npeacTaBIeHUS;

CTPYKTYpHpOBaTh MH(OpPMALINIO, MPEACTABIATh €€ B Pa3IUYHbIX (Qopmax,
WUTIOCTPUPOBATh rpauyuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIIH o CaMOCTOSITEIIEHO
c(hOpMYyITHPOBAHHBIM KPUTEPUSIM.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIIUPOBAThH CYKJEHHUS B COOTBETCTBUH C YCIOBUSIMU U
LEeJISIMU  OOILEHUS, SICHO, TOYHO, IPAMOTHO BBbIpa)kaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHUCBMEHHBIX TEKCTaX, JABaTh MOSACHEHUS MO XOAY PELICHMS 3aauH,
KOMMEHTHPOBATh ITOJIYYEHHBIN PE3YIIBTAT;

B XO/ie OOCYXJEHMS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOsemMbl, pemaeMod 3a7adyd, BbICKA3bIBaTh WJAEH, HAllEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXIEHUS C CYKICHMAMHU [PYTMX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3jiu4yve W CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
dbopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIBTAThl PEIICHUS 3a1a4M, DKCIEPUMEHTA, UCCIECAO0BaHNUs,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3a]ady
npe3eHTaI U 0COOEHHOCTEN ayTuTOPHH.

PerynsiTuBHBIE YHUBEpPCcAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuszanus:



COCTaBJISITh IUJIAH, aITOPUTM PEIICHUS 3a/1a49¥, BHIOUPATH CIIOCO0O PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM HH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTE/UIEKT:

BJa/JIeTh ~ HaBBbIKAMM  IO3HABAaTEIbHOM  peduIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB, BIAJCTh
crnocobamMu CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpoliecca U pe3ysbraTa perIeHHs
MaTeMaTU4eCKOM 3a1auu;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]a4H,
BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBHIM, OOBSICHIATh IPHYHNHBI
JIOCTHKCHHSI UM HEJIOCTUKEHUSI Pe3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAA 1eATEIbHOCTD:

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboOThl TpU pEemIeHHH YYEOHBIX 3a7ad, NPUHUMATh IeJdh COBMECTHOM
JeSATEeIbHOCTH, MIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BU/IBI palOT, IOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3yAbTaT paboThl, 00001IaTh
MHEHMS HECKOILKMX JIFOACH;

y4acTBOBATh B IPYIIOBBIX (popMax paboTsl (00CYy)IeHUsA, OOMEH MHEHUH,
«MO3TOBBI€ IITYpMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh paldOTBl U
KOOPJAMHHUPOBATh CBOM JICUCTBHS C JPYTMMU 4YI€HAMH KOMaH[bI, OIIEHWBATh
Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHHKAMH B3aUMOJICHCTBHS.

IMPEAMETHBIE PE3YJIBTATbBI

K koniry 10 kiacca oOy4aromuiicss HayuyuTcst:

CBOOOIHO OIEPUPOBATH MOHATUSAMH: T'pad, MIOCKUN rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4YailHOIO
HKCIIEPUMEHTA;

CBOOOZIHO ONEPUPOBaTh MOHATHUSAMHU: CIyYaWHBIA HKCHEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, dJIEMEHTApHOE CIy4daitHOEe COObITHE (DIIEMEHTAPHBIN MCXON)
CIy4aifHOTO ~ OMbBITAa, HAXOAUTh BEPOSTHOCTH COOBITUA B  ONBITAX C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHIMU;

HaxoAuTh U (POpMyIHUpPOBATH COOBITHS: TIepeceueHrue, oObeIUHEHNE JaHHbIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, HCIOJb30BaTh JUArpaMMbl
Diinepa, KOOPAUHATHYIO MPSIMYIO IS PEIICHUS 3ajad, MOJIb30BaThCs (HOPMYIIOn
CIIO’KEHUS BEPOSITHOCTEN 11 BEPOSATHOCTEH IBYX M TPEX CIIyYalHBIX COOBITHIA;



ONEPUPOBATH  MOHITHUSMU: YCIOBHAs  BEPOATHOCTb,  YMHOXKEHHE
BEPOSATHOCTEH, HE3aBUCUMBIC COOBITHS, JCPEBO CIYYaWHOTO OSKCIIEPUMEHTA,
HaxOJUTh BEPOSITHOCTH COOBITUH C TOMOIIBIO MpaBWIa YMHOXEHUSA, JEpeBa
CJIy4ailHOTO OTbITa, HMCIOJB30BaTh (OPMYNy IOJHOW BEPOATHOCTH, (GOPMYTY
baifeca npu perieHun 3aaa4, onpeaessiTh HE3aBUCUMOCTh COOBITHI IO hopmylie U
M0 OpraHU3aIMU CIyYailHOTO YKCIIEPUMEHTA;

NPUMEHATh W3YYCHHBIC KOMOWHATOpPHBIE (OPMYIBI ISl TIEPEUUCITICHHS
AIIEMEHTOB MHOXKECTB, AJIEMEHTapHBIX COOBITHI CIy4yalHOTO OIbITa, PELICHUS
3a/1a4 IO TEOPUHU BEPOSATHOCTEM;

CBOOOZIHO  OMEpUPOBATh MOHATUSMHU: OWHAPHBIA  CIIy4alHBIA  OMBIT
(ucnipITaHuE), ycmex W Heydada, HE3aBUCUMBIC HWCIBITAHMS, CEpPUsl HMCIBITAHUH,
HaxXOJUTh BEPOATHOCTH COOBITUI: B CEPUM HUCIBITAHWN 1O MEPBOTO ycrexa, B
cepuM HCHbITaHUNW BepHylIM, B OMNBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO ONEPUPOBATh MOHATUSIMU: CiyyaliHasl BEJIMYMHA, PACIpEICIICHHE
BEPOSITHOCTEM, JuarpamMMma pacrpeiciieHusi, OuHapHas ciydailHash BeJIWYWHA,
reOMETPUYECKOE, ONHOMHAIBHOE pacipe/ieiIeHHE.

K koniy 11 kiacca oOydaronuiicss HayquTcs:

ONEPHUPOBATH TMOHATUSIMU: COBMECTHOE pACHPEIECICHUE JBYX CIy4aillHBIX
BEJIMYMH, UCIIOJIb30BaTh TAOJIMILy COBMECTHOTO paCHpeeieHUs JIBYX CIydalHBIX
BEJIMYMH JJIS BBIJCJICHUS PACHpPEACIICHUS KaXKI0W BEJIUYUHBI, OIpEeACICHUs
HE3aBHCUMOCTHU CITy4YailHbIX BEJINYUH;

CBOOOIHO OMEpUPOBATHh MOHATUEM MATEMATHUYECKOTO OXKUJAHUS CITydailHOM
BEJIMYMHBI (pacrpeienieHrs), MPUMEHATh CBOMCTBa MAaT€éMaTUYECKOTO OXKUJAHUS
MpU pElICHUU 3aad, BBIYUCISATH MaTeMaTH4YeCKOe OKHUJIaHHUE OMHOMHUAILHOTO U
reOMETPUYECKOTO pacipeeIeHui;

CBOOOIHO OIEPUPOBATH MOHATUSAMH: JUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA HUCIIEPCUU CIYYaWHOU BEJIWYMHBI
(pacipeneneHus) MpU PELICHUM 3ajiad, BBIUUCIATH JAUCIEPCUI0O M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUUECKOTO U OMHOMUAJIBHOTO paclpeieeHu;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKHU TI0 JaHHON BBIOOPKE U OIEHUBATH
XapaKTEePUCTUKU TEHEPaJbHOM COBOKYIMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapaktepuctukaMm. OIIEHHBATh BEPOSTHOCTH COOBITUM W TIPOBEPSATH MPOCTEHINe
CTATUCTUYECKUE TUTIOTE3bI, TTOJIB3YSICh U3YUCHHBIMU PacpeaCICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/m Kontpoabnsie IIpakTnuyeckue
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI pecypet
1 OneMeHTHl Teopuu rpadon 3
) Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Ornepanuy HaJ MHOKECTBAMH U
3 coObITusIMU. CIIOKEHNE U YMHOKEHUE 5
BEPOATHOCTEU. YCIIOBHAsI BEPOSTHOCTD.
HesaBucumslie coObITus
4 OneMeHTbl KOMOWHATOPUKU 4 1
Cepuu nocnenoBaTeNbHbIX UCIIBITAHUH.
5 Ucnpiranus bepuymu. Ciayyaitasiii BbIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiryualiHble BEJIMUMHBI U paclpefeIcHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 0



11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Konrpoabnbie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3aKkoH OOJIBIINX YK Cel 5
2 DJIeMEHTHI MAaTEeMaTUYECKON CTAaTUCTHKHU 6
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pacnpenenenus), MOKa3aTeabHOE U 4
HOpPMAJIbHOE pacIpeeIeHUs
4 Pacnipenenenue [lyaccona 2
5 CBs13p MEXly ClIy4yallHBIMU BEJIMYNHAMU 6
6 O00011eHNEe U CUCTEMATHU3AIAA SHAHUHI 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4yacoB

KonTpoiabHbie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3yYEeHUs

DJIEKTPOHHbIE
uudposbIe
o0pa3oBare/ibHbIE

pecypchl

I'pacd, ces3ubI rpad, npencraBieHne
3aJ1a4u ¢ TIOMOIIBI0 rpada

Crenenb (BaJIeHTHOCTb) BepuIMHbL. [1yTh
B rpade. Llenu u nuKiIbl

I'padsl Ha mmockoctu. JlepesBo
CIIy4alHOT'O 3KCIIEPUMEHTA
CrnyvaiiHble SKCTIEpUMEHTHI (OIBITHI) U

ciydaiiHble COOBITHS. DJIeMEHTapHbIC
COOBITUS (MCXOIIBI)

BeposTHOCTb ciydaiiHOTO COOBITHSL.
BepositHocTu coOBITHH B OIIBITAaX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMHU
COOBITUSMU

BeposiTHOCTB cliy4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTMHEHNE MHOXECTB U

COOBITHIA, TPOTUBOIIOIOKHBIE COOBITHSI.
dopmyna CIOKEHUS BEPOSITHOCTEN

VYcnoBHas BEPOSATHOCTh. YMHOKECHHUE
BeposiTHOCTEN. DopMyria ycIoBHOM
BEPOSITHOCTH




VYciioBHAs BEPOSTHOCTh. YMHOXKEHUE

9 BeposaTHOCTEH. DopmMyIia yCIOBHOU
BEPOSATHOCTH

10 dopmyna NOJHOW BEPOITHOCTH

1 ®opmyna baiieca. HezaBucumeie
coObITHS

12 KomOuHaTropHoe paBUIO0 YMHOXKEHUS.
[TepecTanoBku u pakTopuan

13 Yucno couerannid. TpeyroibHHUK
ITackains

14 ®opmyna 6uHoma HeroToHa
Kontponbhas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KOMOMHaTOpuKa"
buHapHBIN Cily4ailHBINA OIBIT
(ucmibITaHue), ycrex U Heyjaua.

16 HezaBucumsle ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUN J0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIBITAHUN 10
NIEPBOTO ycIexa

18 Cepust HE3aBUCHMBIX UCIIBITAHUN
beprymmn

19 Crny4aiiHblii BEIOOp M3 KOHEYHOMH
COBOKYITHOCTH

20 [TpakTrueckas padoTta ¢
MCIIOJIb30BaHUEM AJIEKTPOHHBIX TaOJIHNIL
Cnyuaiinas BennuuHa. Pacnipenenenue

21 BepoATHOCTEN. [luarpamma

pacrpeieneHus




22

Onepauny Haj caydaiHBIMU
BenuunHamu. [Ipumepsl pacnpeneneHui.
bunapnas ciyvaiinas BeJIM4muHa

23

24

I'eomeTpuyeckoe pacnpeneneHue.
buHnomuanbeHOE pacupeneeHue

Maremarn4eckoe 0KMIaHUE CIIy4aliHOU

BeanurHBL. COBMECTHOE pacipeaciCHuc
ABYX CﬂyqaﬁHLIX BCJIMYHMH

25

26

HesaBucumsle ciaydaliHbIE BEJIMYHHBI.
CBolicTBa MaTeMaTuyeCcKoro OKuIaHusl.
Maremaruueckoe 0OxHuaaHue OMHAPHOU
CIIy4allHON BEJIMYHHBI

Maremarndyeckoe OKuJaHue

reOMETPUUYECKOro 1 OMHOMUAIBHOIO
pacpeneneHun

27
28

Hucniepcust u cTaHAAPTHOE OTKJIIOHEHWE

Jucnepcust OMHApHOM cirydaitHON
BeNMUMHBL. CBONCTBA IUCIIEPCUH

29

30

Maremarnueckoe oXuaaHuE
MPOU3BEAECHUS U TUCIIEPCUST CYMMBI
HE3aBUCUMBIX CITyYalHbIX BEJIMYUH

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM DJICKTPOHHBIX TaOJIUIY

31

32

Jucnepcusi GMHOMHAIBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢
MCIIOJIb30BaHUEM AJIEKTPOHHBIX TaOJIHNIL

O0001IeHHE U CUCTEMATU3ALNASA 3HAHUN

33

KonTponpHas padorta Ne2: "Hcnbitanus
bepnymm. CiaydaiiHble BETUYUHBI U
pacnpeneneHus’"




34 \ O0001IeHME U CUCTEMATU3ALUSA 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

HepasencrBo UeOrnieBa. Teopema
YeOnimena. Teopema bepuymiu. 3akoH
OO0JIBIINX YUCET

Koaun4yecTBo yacoB

Bcero

KonTpoiabHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
H3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBareJibHbIE

pecypchl

HepasenctBo YebnieBa. Teopema
UYeoObmmesa. Teopema beprymim. 3akoH
OOJBIIUX YKCET

HepasencrBo UeOrbieBa. Teopema
YeOnimena. Teopema bepuymiu. 3akoH
OOJBIITUX YHCETT

Br10opouHbIii METOJT MCCIIETOBAHUIMA

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHast COBOKYIHOCTD U cllyyaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLeHKa CpeaHEro u
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIbIO BBIOOPOYHBIX XapaKTEPUCTHK

I'eHepanbHasi COBOKYITHOCTD U Ciy4alHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukaMu. OneHKa CpeTHero u
JCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MOMOIIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHNE BEPOSATHOCTEH COOBITUH TIO
BEIOOpKE




Crarucruueckas rurnotesa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C TOMOILBIO CBOKCTB
W3Y4YEHHBIX pacipeaeieHui

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C TOMOILBIO CBOKCTB
U3Y4YCHHBIX paclpenerIcHun

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BAaHHUEM
QJICKTPOHHBIX Ta6J'II/II_I

12

13

[IpuMepr! HEPEPBIBHBIX CIIyYalHbIX
Benn4uH. OyHKIMS TUIOTHOCTH
BEPOATHOCTH

PaBaomepHoe pacnipenenenue. [Ipumepsr
3a/1a4, IPUBOAAIIUX K MOKA3aTEIbHOMY U K
HOPMAJIbHOMY pacrpeaeeHUusIM

14

15

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKa3aTCJIbHOTO paCpCaACICHUA

CDYHKI_[I/IH IIJIOTHOCTHU BCPOATHOCTH
HOPMAJIbHOT'O PaCIIpCACIICHUA

16

17

[TocnenoBareabHOCTH OMMHOYHBIX
He3aBUCUMBIX coObITHi. [Iprmep 3anaun,
IPUBOIALLEH K pacupeneneHuto [Iyaccona

HpaKTI/I‘{CCKaH pa60Ta C UCIIOJIb30BaAHHUEM
SJICKTPOHHBIX Ta6J'II/II_I

18

19

KoBapuanus 1Byx ciy4ailHbIX BETUYHUH.
Koadduument koppensuuu

CoBMECTHBIC Ha6J'IIOI[eHI/I}I ABYX BCIIMYUH

20

21

Br16opounsiit k03 puineHT Koppensuun

Paznnune Mex 1y IMHEWHOU CBA3BIO U
IIPUYMHHO-CJICICTBEHHOU CBS3bIO

22

JIluneitnas perpeccust




23

[TpakTudeckast paboTa ¢ HCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIHIL

24

25

[IpencraBiieHre TaHHBIX C TOMOIIBIO
TaOJHI] ¥ THarpamMm, orucaTeIbHas
CTaTUCTHUKA

OmbBITHI ¢ PAaBHOBO3MOXHBIMU
OJICMEHTApHBIMU COOBITUSMH

26

27

Borunicnenue BeposiTHOCTEN COOBITUM €
IpUMEHEHUEM (HOPMYIT

Brruucnenue BeposiTHOCTEH cOObITHI C
IPUMEHEHHEM IpapUUeCKuX METO/I0B:
KOOpJMHATHAs MpsiMasi, IEPEBO, IUarpaMMa
Ditnepa

28
29

CrnyualiHble BEJIMUMHBI U paclpeieacHus

Maremarndeckoe 0KUIaHue CIyd4alHOU
BEJINYUHBI

30

31

Marematndeckoe 0KMIaHUE CITy9aliHON
BEJINYUHBI

KonTposnbHas pabora: "BeposTtHocTs 1
crarucruka'

32

33

Boruncnenue BeposiTHOCTEN COOBITUH C
npuMeHeHneM (GopMyi U rpadpuyeckux
METOJI0B
Brruucnenue BeposiTHOCTEH cOOBITHI C
npuMeHeHHeM GopMyi U rpaduuecKux
METOJI0B

34

City4aiiHble BEIMYUHBI U PACIIPEIEIICHNUS.
Maremarudeckoe OKUIaHUE CITy4alHON
BEJIMYMHBI




OBIIEE KOJIMYECTBO YACOB 11O
[NPOI'PAMME

34






IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3y/abTAThl 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro o
e o0pa3oBaTe/IbHOM IPOrPaMMBbI CpeiHero o01ero oopa3oBaHust
6 Teopust BEpOSITHOCTEN U CTaTUCTUKA
6.1 YuTarh U CTPOUTH TAOJUIIBI M TUAT PAMMBI
6.0 OnepupoBarh  HOHATUAMHU:  CpegHee  apudMeTHUecKoe, MeauaHa,
HauOoJbllIee, HAMMEHbIIIee 3HAYeHHEe, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBarh NOHATHUAMU: CIIYHYalHBII KCIIEPUMEHT (OIBIT) U ClydailHOE
cOObITHE, DIIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIA HCXOM) CIy4alHOTO
6.3 ONbITA; HAXOAUTH BEPOSTHOCTU B OMNBITAX C PaBHOBO3MOXKHBIMHU
CITy4aifHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOATHOCTU COOBITHI B
M3YUEHHBIX CIIy4alHbIX SKCIIEPUMEHTaX
Haxomute u ¢opmynupoBaTh COOBITHS: IepeceueHue U OObEeTUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO;
MOJIb30BaThCsl AUarpaMmaMu Jisepa u GopMyIon CIIOKEHHUS BEPOATHOCTEH
P PELLIEHUN 3a/1a4
OnepupoBarh NOHITUAMHU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HAXOIUTh BEPOATHOCTH C IOMOLIbIO MpPaBUa YMHOXKEHUS, C IOMOILBIO
JilepeBa CIIy4ailHOTO OIlbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUIJIO YMHOXKEHHS IPU PELICHUH 3a/1a4
OnepupoBarh MOHATUSIMH: HCIBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEPUS
6.7 UCIIBITaHUM, ycHlex U Heyvz[aqa; HaXOAUTh BEPOSTHOCTH COOBITMH B cepuu
HE3aBHCUMBIX MCHBITAHUI 10 IEpPBOrO YCIEXa, HAXOIUThb BEPOSTHOCTH
coObITHI B cepun ucnbITaHuit bepHyu
6.3 OnepupoBarh  MOHATHSAMH:  ClydailHass  BeJIMYMHA, paclpeieieHue
’ BEPOSATHOCTEH, AMarpaMmMa pacrpeeaeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAaThl 0CBOEHHUS 0CHOBHOI
NpoBepPsieMOro o
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSTHOCTH 3HAYCHHI CIIy4aitHOM BEJIMYNHBITIO
pacnpeeseHUI0 WK ¢ TOMOIIBIO TuarpaMmm
OnepupoBarb MOHATHEM MaTEMATUYECKOTO OXKHUIAHUsS, IPUBOAUTH TPUMEPHI
5.2 TOTO, KaK MIPUMEHSIETCSI MaTeMaTHYeCKOe OKUAaHUE CIy4ailHON BEJTUYUHBI,

HAaxXO0JUThb MaTEMAaTHUYCCKOC OKUJAHHUEC 10 JTaHHOMY pPaCIIpCaACIICHUIO
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HMmeTth MNpeaACTaBJICHUEC O 3aKOHC OOJIBIINX YUCEI
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HmeTh npeacTaBieHne 0 HOPMAJIbHOM pacipeesieHun




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KIJIACC

Kox
6

HpOBepﬂeMbIﬁ IJEMEHT COAECPKaAHUA

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

6.1

6.2

[IpencraBienne NaHHBIX ¢ MOMOIIKLI0 Tabmui u auarpamm. CpenHee apudmernyeckoe,
MeauaHa, HauOoublllee U HaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCHEPCHUs U CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U clyyaiiHble COOBITUS. DJIEMEHTapHbIE COOBITUS
(ucxompl). BeposiTHOCTH city4ailHOrO coOOBITHS. BINM30CTh YacCTOTBIM BEPOSITHOCTHU
coObiTuii. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHSIMH.
BeposaTHOCTH COOBITHH B OINBITAXC PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

6.4

Onepanuu Haa COOBITUSMU: TIepecedcHre, 00hETNHEHUE, IIPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Diinepa. opmyna ciiokeHUs: BEpOSTHOCTEN

YcnoBHas BCPOATHOCTD. YMHOXKEHHE BepOHTHOCTeﬁ. I[epeBo CJ'Iy‘IEIﬁHOFO
OKCIICpUMCHTA. (DOpMy.]'Ia ITOJIHOM BCPOATHOCTH. He3aBucumbie cOOBITHSA

6.5

6.6

6.7

KomOunaropnoe mnpaBuino ymHOoxeHus. IlepectaHoBku u  ¢akropuan. Ywucio
coueranuii. Tpeyronpauk [lackansa. @opmyna 6unoma Herorona

bunapHblii ciydaiiHbIi ONBIT (MCHBITaHUE), ycnex U Heynada. HesaBucumble
ucnelTanud. Cepuss He3aBUCUMBIX MCIbITaHMM 10 1nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAaHUNA bepHymmn

Cnyudaiinas BenuuuHa. Pacmpenenenue BeposiTHocTel. Jlmarpamma pacnpesesneHus.
[Tpumeps! pacpeneneHuii, B TOM YUCIIEe TeOMETPUYECKOSH OMHOMHUATBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

52

YUucnoBble XapaKTEPUCTUKH CIyYaWHBIX BEJIMYMH: MaTeMaTH4eCKOE OKHJaHUE,
JUCIIEPCUSl U CTAHJIAPTHOE OTKJIOHEHWE. [IpuMepsl NMpHMEHEHUs MaTeMaTH4eCcKOro
OKMJIaHUsA, B TOM 4YHMCJIE B 3aJadaXx M3 IMOBCEIHEBHOW >XW3HHU. MareMarndeckoe
OXKHJIaHWe OWHApPHOW CIydyalHOW BETWYMHBI. MaTemMarnueckoe OXXHIaHHE CYMMBI
CIIy4alHbIX BEIUYMH. MaTeMaTu4ecKoe OKUJAHUE U JUCIIEPCUSI TE€OMETPUUECKOTO U
OMHOMUAIBHOTO pacpeeeHui

3akoH OONBIIMX YKCET M €ro poiib B Hayke, MpHUpoJe U oOlIriecTBe. BbIOOPOUHBII
METO]] UCCIIEIOBAHUN
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IIpumepsl  HENpPEpBIBHBIX  ClIy4aliHbIX BenWuuH. [loHATHE O  IUIOTHOCTH
pacrpeneneHus. 3agauu, IPUBOIAIINE K HOPMAIBHOMY pactpenenenuto. [lonsrue o
HOPMAaJIbHOM PACIIPEICICHUN




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePsAEMOro
TpedoBaHMs

IIpoBepsiembie TpeGOBaHNS K MPEIMETHBIM pe3yibTaTaM 0CBOEHHS
OCHOBHOIi 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 001Iero
oOpa3zoBanus

Branenue wmeromamu J10Ka3aTrenbCTB, QJITOPUTMAaMU pEILICHUS 3ajiad;
ymeHue GopMyIHpOBaTb U ONEPUPOBATh MOHATHUAMU: OIpEAeTICHUE,
aKCMOMa, TeopeMa, CIEACTBHE, CBOICTBO, IPHU3HAK, JOKa3aTeiIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKHU; MPUMEHSITh UX; yMEHHE (HOPMYIUPOBAThH
oOpaTHOE€ W TPOTUBOMOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPHUMEPBI, HCIIOJIIb30BaTh METOA MareMaTH4ecKON WHAYKIIUU;
MIPOBOJUTH J0Ka3aTeIIbHBIC PACCYKACHUS MPU PEIICHUH 3aJ1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBHIBHOCTh  PACCY)KIEHUH; yMEHHE OIEepUpPOBaTh
MOHSATUSAMH: MHOXECTBO, IMOAMHOXECTBO, OIEpallMd HaJl MHOXXECTBAMU,
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Ajs OMHCaHUS
peanbHBIX MPOIECCOB U SIBJICHUW W MPU PEIICHUU 3a/1a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX MPEIMETOB; yMEHHE ONEpUPOBATH MOHATHSAMU: Tpad,
CBSI3HBIN Tpad, nepeBo, HUKI, rpad HA TUIOCKOCTH, YMEHHUE 3allaBaTh U
OMHCHIBaTh Tpadbl Pa3IUYHBIMU CIOCOOAMH; HUCHOIB30BaTh rpadbl MpH

pelieHuy 3a1a4

YMeHue omnepupoBarbh MOHATHSIMH: HATYypaJbHOE YHCIO, LEJN0E YHCIIO,
CTENEHb C LEJIBIM MOKa3aTeeM, KOpeHb HaTypalbHON CTENEHHU, CTETEHb C
palMOHAIbHBIM II0KA3aTENIEM, CTENEHb C JIEHCTBUTENBHBIM IOKAa3aTeleM,
jJorapu@m 4uciaa, CUHYC, KOCHHYC W TAaHI€HC IPOU3BOJIBHOIO 4YHCIA,
OCTAaroOK II0 MOAY/II, PalUOHAIBHOE YMCIIO, HMPPAalMOHAIBHOE YHCIIO,
MHOKECTBAa HATYpaJIbHbIX, LEJbIX, pPALUOHAIbHBIX, JIE€HCTBUTEIbHBIX
quces; yMEHUE UCII0JIb30BaTh NMPU3HAKU AETUMOCTH, HAUMEHBIINH 00IHii
JenuTeNb W HauMEHbllee oOliee KparHoe, anropuT™m EBkimpa mpu
pELIeHNN 3aJay; 3HAKOMCTBO C Pa3JIMYHBIMU NO3UIIMOHHBIMH CHUCTEMAMHM
CUMCJICHMSI; YMEHHUE BHITIOJIHATH BBIUMCICHHE 3HAUYEHUI U MpeoOpa3oBaHus
BBIpQ)XEHUI CO cTemeHsMH M Jorapudmamu, npeodbpazoBaHus IpoOHO-
palMOHAJbHBIX  BBIPQXKEHUH; yYMEHHME  ONEpUPOBATH  IMOHSITHUSIMHU:

IoCJICA0OBATCIbHOCTD, apI/I(l)MeTI/IquKa}I mnporpeccusa, TIcoOMETpUICCKaA




nporpeccus, OECKOHEYHO YyObIBaloIlas TreoMeTpuYeckas MpOrpeccus;
YMEHHUE 3a/1aBaTh IMOCJIEIOBAaTEIbHOCTH, B TOM YHCIIE€ C IOMOIIbIO
PEKYpPPEHTHBIX (HOPMYN; YMEHHE ONEpPUPOBATH MOHATHIMH: KOMILIEKCHOE
YUCJIO, COMNpPSOKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYIb W apryMeHT
KOMILJIEKCHOTO ~ yHcia, ¢opMa  3amUCHd  KOMIUIEKCHBIX  YHCell
(reoMeTpuyeckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); YMeETh
MPOU3BOAUTh apUPMETHYECKUE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOIUTH MPUMEPHI UCIIOJIH30BAHUSI KOMILUIEKCHBIX YHCEII; ONIEPUPOBATH
MOHATUSMM:  Marpumia 2x2  u  3X3, onpeAeauTedb  MaTpHIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue ONCpUPOBATL MNOHATUAMH: PANUOHAIBHBIC, HWPPALUOHAJIBLHEIC,
II0Ka3aTrCJIbHbBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMCTPHUUCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HUX CHUCTCMbI, YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHEC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTDH
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHUC DPCIIATb YPaBHCHUI,
HCpaBCHCTBA W CHUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IMAapaMCTpOM; IPHUMCHAIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMblI JIA PCHICHUA MATCMATUYCCKUX

3a/la4 1 3a/1a4 U3 pas3JIndIHbIX obOmacrei HAyKH U peaanoﬁ KHN3HHU

YMeHHe omnepupoBaTh MOHATUAMH: (YHKLIUS, YETHOCTh (DYHKIUH,
MEePUOANYHOCTh (YHKIIMH, OTPaHUYEHHOCTb (YHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIMM, HauOojblllee W HaUMEHbIIEe 3HAYEHUS
(YHKIIMM Ha MPOMEXKYTKE, HenpepblBHAs (PyHKIMSA, aCUMNTOTHI Tpaduka
¢GyHKLMHU, TiepBasi U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUUECKUN U
¢u3nueckuii CMBICI POU3BOJHOW, TEpBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj; yMEHUE HaXOAMTh AaCUMOTOTHI rpaduka (QyHKIMM; yMEHHE
BBIYUCIISTH IPOU3BOAHBIE CYMMBI, TPOU3BEIEHNUS, YACTHOTO ¥ KOMIIO3HUIIMH
(GyHKLUMH, HaXOQUTh YypaBHEHHE KacaTesJbHOM K Tpaduky (GyHKUINY;
YMEHHME HaXOAUTh IPOU3BOJHBIE DJJIEMEHTAPHBIX (QYHKUUN; yMeHHE
UCIOJIb30BaTh MPOM3BOAHYIO Ui MCCIENOBaHUS (DYHKIMHA, HaXOTUTh
HauOoJbIIMEe M HAUMEHbIIWE 3HAYEHUS QYHKIMHA; CTPOUTH TIpaduku
MHOTOWIEHOB C HCIOJb30BAaHUEM ammapara MaTeMAaTUYECKOIO aHaju3a;
MPUMEHSTh TMPOU3BOAHYIO [UIsI HAXOXKJEHUS HAWIYyYIIero penieHusl B
NPUKIAJHBIX, B TOM YHCIE COIMAIBHO-?PKOHOMHUYECKUX U (PU3MUECKuX

3a/1auax; HaXOOUTh IUIOMATUd U O00BEMBI (DUTYp C MOMOIIbIO MHTErpala;




OPpUBOAWUTE MHPHUMEPBI MATCMAaTHYCCKOTO MOACIHUPOBAHUA C IIOMOIIBIO

muddepeHInaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATHAMU: TpapuK GYHKIUHU, oOpaTHas QyHKIHS,
KOMITO3UIMSA (QYHKIWMHA, JTUHEeHHas (yHKIUS, KBaapaTHuHas (QYHKIHS,
panuoHanbHas (QYHKUUS, CTerneHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3arenbHas U
norapumuueckas (yHKIHWU; YMEHHE CTPOUTh TpadUKd H3Y4YEHHBIX
(YHKIIMHA, BBITONTHATH IpeoOpa3oBaHus rpaduKoB (PYHKIIMH, UCIIOIb30BaTh
rpaduKy A7 U3yYEHUs MPOLECCOB U 3aBUCHMOCTEH, IPU PELICHUH 3a/1a4
U3 JIpyrux y4eOHBIX NMPEIMETOB M 3a]ad M3 PeajbHOW JKU3HM; BBIPAXKATh
(bopMynamMH 3aBUCUMOCTH MEXAY BEITMYMHAMH; UCIOJIb30BaTh CBOMCTBA U
rpaguku (QYHKOMA A0S pelieHds ypaBHEHHMH, HEPaBEHCTB M 3agad C
napameTpamMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOMECTBa

pCIJ_ICHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelate TEKCTOBBIE 3a/laud pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOMH W YacTH, Ha JABIKCHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJOTH, 3a7a4d M3 00JacTU YNpaBIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBHIO 3aJa4yd, HCCIECNOBAaTb IIOJYyYEHHOE pPEUICHUE HU
OLICHUBATh IPABAONOAOOHOCTh PE3YIbTATOB; YMEHHE MOJIEIUPOBATH
peanpHbIE CHUTyallud Ha A3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOEHHBIE ~ MOJEIM C  HCIOJIb30BaHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOJYYEHHBINA PE3YIbTaT

YMeHune omepupoBaTh MOHATHSIMU: CpelHee apudMeThuueckoe, MeauaHa,
HauOoJiblllee ¥ HaUMEHbIIIee 3HAUYEHUs, pa3Max, JUCIEePCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(poOpMaIuio, MPEACTABICHHYIO B TaONMIaX, Ha AUarpaMmmax, rpadukax,
OTPaXKarolllyl0 CBOICTBA peajibHBIX MPOLIECCOB U SIBIEHUM; MPEICTABIATH
nHpOpMAIMI0O ¢ TOMOIIBI0 TAaOMWI] W JWarpamm; HCCIIEIOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEeM Trpaduueckux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpadUueCKH MCCIIeI0OBATh COBMECTHBIE

Ha6J'IIOI[eHI/I}I C MIOMOIIBIO AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccuun

YMeHHe oOnepupoBarb IMOHATUAMU: CIIY4alHBIM ONBIT U  CIIy4aiiHOE

coOBITHE, BEpPOSTHOCTh CIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C WCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(hbopMyNBl CIOKEHUST W YMHOXEHHUS BEPOSITHOCTEH, (GOpMYIy TMOTHON
BeposSITHOCTH, dopmyny bepHymin, koMOuHaTopHbIe (akThl U (HOPMYIIBI,
OIICHUBATh BEPOSITHOCTH peaJbHBIX COOBITUH; YMEHHE OIEpUPOBATH
MOHATUSIMHU:  CIIydaiiHasi BEJIWYHMHA, pACIpEleiCHUe BEPOSTHOCTCH,
MaTeMaTU4YeCKOe OXUJAHHWE, ITUCIEePCUs W CTaHAapTHOE OTKIIOHEHHE
CIIyYallHOW  BENWYMHBI, (QYHKIUU paCHpElCiICHUsT W  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeIbHOTO M HOPMAJIBHOTO paclpeesieHuil; yMeHHe
WCIIOJIB30BaTh CBOMCTBA M3YUEHHBIX PACIPEICICHUN Ul PEIICHHS 3a1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEI, METOIbI BEIOOPOYHBIX
WCCIIC/IOBAHHI; YMEHUE NPUBOIUTH TIPUMEPBI TPOSBICHUS 3aKOHA
OOJNBINIUX 4YHUCEI B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHSIX; yMEHUE
OIIEPUPOBaTh MOHATUSMH: COYETAHHE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
9UCII0  TIEPEeCTaHOBOK; OwHOM  HbIOTOHA; yMEHHE  TPHUMCHATH
KOMOHMHATOpHBIC (DAaKThl M PACCYXICHUS JUIsl PEIICHHS 3aja4; OIICHUBATh
BEPOSTHOCTH PEANbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJCTH U

HHTCPIPETUPOBATD HOHy‘IeHHBIﬁ pe3yibTar

YMeHHe  onepupoBarb  IOHATUAMU: TOYKa, M[psAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA Y1, IUIOCKUN Yo, JIByTPaHHBIN
yroJ, TPEXTPaHHBIA YIoJl, CKPEIUBAIOIINECS NPSMBIE, NTApaJIEIbHOCTD U
NEPHNCHANKYIIAPHOCTD MPAMBIX U HJ'[OCKOCTGI\/'I, yYroja MEexay npsaMbIMU, yroJi
MEXIYy MPSAMOMN U IJIOCKOCTBIO, YIOJI MEXKAY IIOCKOCTSIMH, PACCTOSHUE OT
TOYKH OO0 INIOCKOCTH, PACCTOAHHUEC MCKAY IMPAMBIMH, PACCTOAHUC MCKAY
IJIOCKOCTSIMHU; YMEHHE HCIOJIB30BATh IIPU PEIICHUM 3a4ad H3Y4YCHHBIC
(akThl U TEOpeMBbl IUNIAHUMETPHUH; YMEHHUE OLICHUBAaTh pa3Mephbl OObEKTOB
OKPYXKAIOLIEro MUpa; CTPOUTh MAarTeMaTU4EeCKUE MOJEIU C IOMOIIbIO
TCOMETPUUICCKUX HOHSATHHA W BCJIIMYMH, pCIIaTb CBA3aHHLBIC C HHUMHU

MPaKTUYCCKUC 3a/1a9U
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YMeHue omepupoBaTh MOHATUSAMU: IUIOMAAL (QUTYpPBI, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHHUK, CE€YCHHEC MHOI'OrpaHHHUKA,
Ky0, mapaiienenumnen, Mpu3Ma, nupamuaa, ¢urypa U TOBEPXHOCTH
BpallieHus, MWINHAP, KOHYC, map, cdepa, miomanpb cepsl, IUIONAIh
MOBEPXHOCTH THPAMUIbI, MPU3MBI, KOHyca, MHIUHApPA, O00BEM Kyda,
NPSAMOYTOJIBHOTO NapajuleNenuIena, OUpaMuabl, TPU3MBbI, LUIMHAPA,
KOHYCa, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyca M IMIIMHIPA,

mapaui€JbHBIE OCH HWJIM OCHOBAHMIO, CCUCHUC Iapa, IIIOCKOCTD,




Kacaromasics cdeppl, HUIMHApPA, KOHYyCa; yMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, M300pa)kaTb MHOTOTPaHHUKH, (UTYpHl U TOBEPXHOCTHU
BpalIEHUs, UX CEUYEHHMs], B TOM YHUCIIE C TIOMOUIbIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSTh CBOWCTBA I'€OMETPHUECKUX (UTYp, CAMOCTOSTEIBHO
(dbopMynHpoBaTh OMpeeNieHUsI U3y4aeMbIX (UTYp, BBIABUTATH TUIIOTE3bI O
CBOMCTBaX M TMpH3HAKAX T'€OMETPUUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OlpoBeprarb HX; yMEHUE NPOBOIUTH Kilaccuukanuio ¢Guryp Imo
pa3IMYHBIM [PU3HAKaM, BBINOJHATh HEOOXOJUMBIE JIONOJHUTEIIbHBIE

IIOCTPOCHUA
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YMeHHe ~ONepupoBarh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
MapaIeNbHBI MEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TNOAOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIE W TOJAOOHBIC (DUTYpPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelIeHnr 3a1a4; HAXOJUTh T'€OMETPUYCCKHE BEIUYHMHBI (JJIMHA, YTOJ,
IUIOIIA/Ib, 00BEM) NP PEHICHUU 33Ja4 M3 JAPYIHX y4eOHBIX MPEJAMETOB U
W3 peajbHOW JKU3HH, YMEHHE BBIYHCISATH TCOMETPHUYCCKHE BEIMYUHBI
(muHA, yroj, IUIONIAAb, OOBEM, IUIOMIAJL IOBEPXHOCTH), HCIIOIb3Ys
W3Y4CHHBIC (OPMYIIBI U METOIbI, B TOM YHCJC: IUIOMAAb OBEPXHOCTH
MUPaAMHIIBI, TIPU3MBI, KOHYCA, IHJIMHIpPA, IUIOMAAb cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ TTApaJlICIICIAIIeAd, MHPAMUIbI, TPHU3MBI, WIHHIPA,

KOHYCa, IlIapa; YMCHUC HaXOAUTh OTHOIICHUC 00BEMOB HO,Z[O6HI:>IX (I)I/Il“yp
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YMeHHe onepupoBarb MOHATUSMHU: NPAMOYIObHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3jioKeHHEe BeKTopa Mo Oasucy,
CKaJSIpHOE TPOM3BEACHHE, BEKTOPHOE IIPOM3BEACHUE, YION MEXIY
BEKTOpaMU; YMEHHUE UCIIOJIb30BATh BEKTOPHBIN U KOOPAUHATHBIN METOM IS
pelIeHNs TeOMETPUYECKUX 3a4a4 U 3aJ1ad APYTUX YY€OHBIX IPEIMETOB

YMeHue BbIOMpaTh MOAXOASIINI METOA Uil pelIeHus 3a7a4i; NOHUMaHHue
3HAYMMOCTH MAaTeMaTUKU B M3yYEHUH NPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBIICHUW; YMEHUE pPAacCIO3HABaTb IIPOSBICHUE 3aKOHOB
MaTeMaTUKHA B UCKYCCTBE, YMEHUE NPUBOIUTH IPUMEPHl MaT€MATUYECKUX

OTKPBITUN POCCUICKOW U MUPOBOM MATEMATUYECKON HAyKU




IHNEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbBIX HA EID
HO MATEMATHUKE

Kox

1.1

HpOBepﬂeMbIﬁ IJIEMCEHT CoAECpPKaHUA

Hucna v BBIYUCICHUS
Harypanpnble u nenslie yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEN

Panmonanbubie  ymcina. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOH, TPOICHTHI,

12 OECKOHEUHbIE IEPUOANYECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW creneHu. JlefcTBus ¢ apudMeTudecKuMu
' KOPHSIMHM HAaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ 1enbiM nokaszaresneM. CTeneHb ¢ paloHalbHbIM MToKa3areneM. CBolicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JlecaTudynble U HaTypajabHbIE JIOTapU(MBI
JeiicTBuTenpHbple  uyncna. ApudpMeTHdeckue oOorepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuxEHHble BRIYMCICHUS], IPAaBUIa OKPYIVIEHUS, IPUKKUIKA U OLIEHKa
pe3yibpTara BHIYMCIECHUM
1.8 [Ipeobpa3oBanue BbIpaKeHUM
1.9 KommnnekcHeie uncna
2 YpaBHEHHMS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
2.5 Llenble U 1pOOHO-paAIIIOHANBHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [ToxazarenbHble U TorapuMuUYecKre HepaBEeHCTBA
2.8 TpuroHomerpuueckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpHUIlbl
3 OyHKIMH U TpaduKu




OynHkius, cnocoObl 3amanus ¢QyHKuuH. Ipapux ¢yHkuuu. B3ammuHO oOpaTHBIE

> ¢bynkun. Yétasle n Heu€THble GyHKuuu. [lepuognyeckue GpyHkumuu
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi Qynkmmu. Hymn  Qynkmmm.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHH.
' MakcuMyMbl U MuHUMyMbl (yHkOuM. HanbGosbliee ¥ HauMeHbllee 3HAYE€HUE
(GYHKIIMY Ha IPOMEXKYTKE
13 CreneHHas (QyHKUUS C HaTypaJbHbIM M LENbIM IoOKa3areieM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaMK KOPHS #-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBOHCTBA U rpaduKu
3.5 [oxazarenbHas u orapupmMuueckas GyHKIUH, UX CBOWCTBA U TpapUKU
16 Toukn paspbiBa. Acumnrorel rpa¢ukoB ¢yHkuuid. CpolicTBa  (pyHKIMIA,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 ITociemoBarenbHOCTH, CIIOCOOBI 3aMaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccun. @opmyia CIoXKHBIX MTPOIEHTOB
4 Hauana maremarndeckoro anaimsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIe 37eMEHTAapPHBIX (QYHKIHUI
[IpuMeHeHHe TNPOU3BOIHOW K HCCIIEAOBAaHUIO (QYHKUMH HAa MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxoxeHre HauOoJbIIero U HaMMEHBIIEro 3HayeHUs (YHKLUU Ha
OTpe3Ke
4.3 ITepBooOpa3znas. MHTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, oniepaluy HajJ MHOXecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 Teomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema u TOBEPXHOCTU BpalICHUS
7.5 KoopnuHarsl v BEKTOPBI




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. Amumor HI.A. Komsrun FO.M., Tkauea M.B. u nap., Maremaruka: anreOpa u
Hayajga MaTeMaTu4yecKoro aHalin3a, reoMeTpus. AnreOpa u Hayajla MaTeMaTHYeCKOTro
aHanu3a (0a3oBbld M yriyOseHHbI ypoBeHb) 10-11 wmacc. M.: Ilpocsemienue,
2023r.

2. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u ap. Maremaruka: anrebpa u Hadana
MaTeMaTH4eCKOro aHaiausa, reomerpus. ['eomerpus. ba3oBblii U yriyOnEéHHBIN YPOBHH.
10-11 xn. M.: TIpocBemenue, 2021r.

3. Beiconkuit U.P., Amenxo MN.B. Maremaruka. BepostHocts u craructuka 10-11
KJ1acchl. bazoBeii 1 yriyonénnblii ypoBeHb. B aByx vactsax. M.: [Ipoceemenue,2023r.

METOAUYECKUE MATEPUANDBI ONA YYUTENA

1. Amumor HI.A. Komsrun FO.M., Tkauea M.B. u nap., Maremaruka: anrebpa u
Hayajla  MareMaTH4YecKoro  aHaiau3a, reoMeTpus. Aurebpa W Havaia
MareMaTH4ecKkoro aHanusa (6a30Bbiil U yryoneHHbIH ypoBeHb) 10-11 kmacc. M.:
[Ipocsenienue

2. Aranacsn JI.C., Byry3os B.®., Kagomues C.b. u np. Maremaruka: anrebpa u Hauana
MaTeMaTH4eCcKOro aHanusa, reometpus. [ eomerpus. ba3oBblil u yrinyOnEHHBINA ypOBHHU.
10-11 xn. M.: TIpocBemenue, 2021r.

3. Beiconkuii W.P., fmenko M.B. Maremaruka. BepositHocTh U craructuka 10-11
kiacchl. ba3oBblil u yriyonéunbiil ypoBeHb. B aByx vactsax. M.: [Ipocsemenue, 2023r.

LUNPPOBbIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

1. OUIIN — penepanbHbIil HHCTUTYT MeJarorH4ecKuX n3Mepenuit https:/fipi.ru/

2. VYuu. py — oOpa3oBareibHbli noprain https://uchi.ru/
3. bubmmoreka [IOK https://m.edsoo.
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