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PaGouasi nporpamMmma y4e0HOro Kypca «AJiredpa u Ha4yaja MaTeMaTH4eCKOIo
aHaau3a. YriyoJeHHbIN YPOBEHb»

MNOSICHUTEJIbHAS 3AITMCKA

YueOHblii Kypc «Anredpa W Hayalla MareMaTH4eCKOr0 aHalIu3a» SIBIISETCS
OIHUM W3 Hamboyiee 3HAYMMBIX B IIPOrpaMMe cpenHero oOImero obpasoBaHUs,
MIOCKOJIbKY, C OJHOW CTOpPOHBI, OH OOecleunBaeT MHCTPYMEHTAJbHYI0 0a3y Iuis
U3y4YEHHUs] BCEX €CTECTBEHHO-HAYUYHBIX KYypPCOB, a C IPYrod CTOpPOHBI, (hopMHUpyeT
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHHE 00YYaroIiXcs Ha ypOBHE, HEOOXOIUMOM
UL OCBOCHUSI MH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M APYTUX
JUcuMIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydYaromivecs OBJaJeBalOT
YHUBEPCAJbHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (QOpMYJIHPYET CBOH
JIOCTIDKEHHSI B MaTeMaTHYecKoi Gopme.

YueOHblii Kypc anreOpbl ¥ Ha4ajdl MaTeMaTHYeCKOTO aHaln3a 3aKjaJ(bIBaeT
OCHOBY [UI YCHENIHOTO OBJAJICHUS 3aKOHAMH (GU3HKH, XUMHH, OHOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TEHJICHIIMH Pa3BUTHSI SKOHOMHUKH 1 00IIeCTBEHHOH KHU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONB30BaTh MX Ul JajbHeiimero oOpa3oBaHHS U B
MOBCEIHEBHOW XM3HU. B TO e Bpems OBIIaJieHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMH KOHCTPYKLHMSAMH aireOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBAcT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, IOKa3bIBaTh
YTBEPXKICHHST C TIOMOUIBIO MHIYKIIMU W PacCyXIaTh JEAYKTHBHO, WCIIOJIB30BaThH
0000I1IeHNe M KOHKpETHU3aluio, a0CTparupoBaHHE W aHAJIOTUIO, (OPMUPYET
KpeaTHBHOE M KPUTHYECKOE MBIIILICHHE.

B xozme m3ydeHus ydeOHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOTO
aHaju3a» oOydarouyecs IMOJy4aloT HOBBIA OIBIT PEIleHUs NPHUKIaTHBIX 3a7ad,
CaMOCTOSITENTFHOTO TTOCTPOEHHSI MaTeMaTHYECKHX MOJENEH peallbHBIX CUTYaluH,
WHTEPIPETAMN  IOJYYEHHBIX  pEIICHWH, 3HAKOMATCS C  [pPUMEpaMu
MaTeMaTHYeCKHX 3aKOHOMEPHOCTeH B MpUpPOIE, HAayKe U HCKYCCTBE, C
BBIJIAIOIINMHICS MaTEeMaTHYECKIMHU OTKPBITHSAMHU M X aBTOPAMH.

Y4eOHbIil Kypc oOnagaeT 3HAYMTEIbHBIM BOCIHTATEIbHBIM IMOTEHINAIOM,
KOTOPBI peanm3yercss Kak uepe3 y4eOHBI Marepuan, CIIOCOOCTBYIONIMA
(hopMHPOBAaHUIO HAYYHOTO MHPOBO33PEHUS, TaK W dYepe3 crnenuduky ydeOHOU
JeATeNIbHOCTH, TpeOyromeld NpoAoJDKUTEIbHOM  KOHIEHTpAalMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH pe3yJIbTar.

B ocHoBe MeTouku 00ydeHHs anredpe 1 HayajgaM MaTeMaTHYeCKOTO aHaIN3a
JISKUT JESITeTbHOCTHBIN MPUHIUT 00yUeHHS.

B ctpykType yueOHOTO Kypca «Anredpa 1 Hauajga MaTeMaTHIeCKOTO aHaIH3a»
BBIJICTICHBl CIIEIYyIOLIMe Ccolep)KaTelbHO-MeTouueckue JuHuM: «Yucma u



BBIYHCIICHH», «DyHKIMU U Tpadukm», «YpaBHCHUs W HepaBeHCTBa», «Hadama
MaTeMaTHYeCKOro aHamu3a», «MHOXKecTBa M JIOTHKa». Bce OCHOBHEIC
COJIepPKaTeNbHO-METOANYECKHE JIMHUM HM3Y4aloTCd HA MNPOTSHKEHHH IBYX JIeT
00y4YeHHUs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus, €CTECTBEHHO JOIOHSS APYT
Jpyra ¥ NOCTENIeHHO HACHIIAsICh HOBBIMU TEMaMH U pa3jienamMu. JJanHbIil yueOHbIH
KypC SBISCTCS HHTETPATUBHBIM, MOCKOJIbKY OOBEIMHAET B cebe copepkaHue
HECKOJIbKUX MaTeMaTHYCeCKUX IUCHUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUI aHAJIN3, TEOPHUS MHOXKECTB, MaTeMaTH4ecKas JIoruka u gpyrue. I1o
Mepe TOro Kak 00ydJaroliuecs OBJaJeBaroT BcE Oosee MMPOKUM MaTeMaTHYECKHUM
anmnapaToM, y HHUX IOCIIEIOBAaTEIbHO (HOPMHUPYETCSI U COBEPLICHCTBYETCSI YMEHHE
CTPOUTH MAaTEMaTHYECKyl0 MOJENb peaJbHOW CUTyalluH, HPUMEHATh 3HaHUA,
MOJyYSHHBIE TPU H3YYSHHWH YYEOHOro Kypca, sl PElICHHS CaMOCTOSTENbHO
c(hopMyJIMPOBaHHON MaTEeMaTHYeCKOHW 3ajaud, a 3aTeM WHTEPIPETUPOBATH CBOM
OTBET.

ConeprxkaTenbHO-MeToANYecKas: JTUHUS «Yuciaa W BBIYUCICHUS) 3aBepIIacT
(hopMUpPOBaHUE HABBIKOB MCIOJIB30BAHUS JEUCTBUTEIBHBIX YHCEI, KOTOPOe OBLIO
HAYaTo Ha YpOBHE OCHOBHOTO 0011iero oopazosanus. Ha ypoBHe cpenHero oomero
oOpazoBaHuss 0co00€ BHHUMaHUE  ynenuseTcss (OPMHUPOBAHUIO  HABBIKOB
paLMOHATIBHBIX BBIYMCICHUH, BKIIOYAIONMX B ce0s HCIOIb30BAHUE PA3IUYHBIX
(dbopM 3ammcH 4YMClla, YMEHHE JeaTh MPHUKUAKY, BBINONHATH HPHOIMKEHHBIC
BBIYHCIICHHS, OLICHUBATh YHCIIOBBIE BHIPaXKCHHUS, paboTaTh ¢ MaTeMaTHYCCKUMH
KOHCTaHTaMH. 3HAKOMbIC OOYYArOIIMMCS MHOXECTBA HATypallbHBIX, UEIbIX,
palMOHANBHBIX W JICHCTBHUTENBHBIX  YHCENT  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCeNl. B KakaoM H3 3THX MHOXECTB pPaccMaTpPHBAIOTCS
CBOMCTBEHHBIC €My cCrelnu(uUecKie 3ajaud W OINEpalHu: JEeJICHHE HAIeo,
OIEPUPOBAaHNE OCTaTKaMH HAa MHOXXECTBE IIEJBIX YHCEN, OCOOble CBOWCTBA
palMOHATIBHBIX U UPPAIMOHANBHBIX YHCEN, apu(pMETHUECKHAE OMEPAIliH, a TAKKe
W3BJICYCHUE KOPHS HATYPAIbHON CTEIEHH HAa MHOXKECTBE KOMIUICKCHBIX YHCEL.
bnaromaps mnocnenoBaTeIbHOMY PaCHIMPEHHMI0 Kpyra HCIONB3YEMBIX YHCENl |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHs IS PEIICHHs Pa3HYHbIX 3a71ad
(dhopMupyeTcsl PEICTaBICHHE O SIMHCTBE MATEMaTHKUA KaK HAayKd W €€ poju B
MOCTPOCHUU MoJeJieldl peaJbHOr0 MHpa, LIMPOKO HMCHOJB3YIOTCS 0000LIeHHe U
KOHKpETHU3AIIUS.

Jluaus «YpaBHEHHS M HEPaBEHCTBA» peajiM3yeTcsi Ha IMPOTSHKEHHH BCETO
o0yueHHss Ha YpOBHE cpenHero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXJIOM
paznmene IlporpaMMbl MPEeLyCMOTPEHO peEHIEHHE COOTBETCTBYIONIMX 3amad. B
pesynbTare oOydaromipecs OBJAACBAIOT PA3IUYHBIMH METOJAMH PELICHUS
palMOHANIBHBIX, HMPPALMOHANBHBIX, IIOKAa3aTENbHBIX, JOTapu(MHUYECKUX U
TPUTOHOMETPUUYECKHX ypaBHEHHH, HEPAaBEHCTB W CHCTEM, a TaKkKe 3ajad,



cofepKammx MapaMerpsl. [lomydeHHBIE yMEHHS IIHPOKO WCIIONIB3YIOTCS MPH
UCCJIEJIOBaHUN (DYHKIMH C TIOMOIIBIO MPOU3BOIHOM, NMPH PELICHUH TP UKJIAJTHBIX
3a]a4 W 3aJa4 Ha HaXOXJCHWEe HaMOOJIbIINX M HAUMEHBIIUX 3HAaYeHUH (QyHKUIUH.
JlaHHas cozeprkaTeNbHAS JIMHUS BKIIIOUAET B ce0s Taxxke GpopMupoBaHHE YMEHHIA
BBIMIOJIHATH ~ pacyéTel 10  (QopMyiaMm, MpeoOpa3oBaHHs  PalMOHANBHBIX,
UPPAIOHATBHBIX ¥ TPUTOHOMETPHYECKUX BBIPAKCHHUI, a TaKKe BBIPAKCHUIA,
COZIepKAIUX CTENEHH W JorapuMel. brmaromaps m3ydeHHIO anreOpamdecKoro
Matepuasa IPOUCXOAUT JallbHelIee pa3BUTHE aJlTOPUTMHYECKOTO U aOCTPaKTHOTO
MBIIUICHUS 00yJalomuxcs, GOPMHUPYIOTCS HAaBHIKM JCTYKTHBHBIX PacCyKICHUH,
paboTEl C CHUMBOJBHBIME (pOpMaMHM, TIPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCHMOCTEH B BUZI€ PaBEHCTB U HEpaBeHCTB. AnreOpa npezsaraet 3¢ (heKTHBHbIE
UHCTPYMEHTHl JUI pEIIeHWs] INPAKTHYECKHX U eCTECTBEHHO-HAyYHBIX 3ajad,
HarJIAAHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S13bIKa HAyKH.

ConepxatenbHo-MeToaudeckass JHHUS «DPyHKIMH H  TpadUKH» TECHO
nepervieTaeTcst ¢ APYyTUMHU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJBKY B KakOM-TO
CMbICTIe 3aJaéT IOCIeI0BaTeIbHOCTh U3YUeHHs MaTepuana. V3yueHue cTeneHHOiH,
MOKa3aTeIbHOMU, JorapuMUIeCKOH U TPUTOHOMETPUIECKUX (YHKIHUI, X CBOMCTB
U TpadMKOB, UCHOJIb30BaHUE (YHKIIUI IS PELICHUs 33aa4d U3 JPYTuX Y4eOHbIX
IPEIMETOB U PEANbHON XKHU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAIHU30M,
TaK W C pEIICHHeM YpaBHEHWII W HepaBeHCTB. [Ipu SToM Ooublioe BHUMaHUE
ynensercss (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIaMHU 3aBHCUMOCTH MEXIY
Pa3IMYHBIMU BEIMYMHAMH, WCCICIOBATH IIOJMYyYCHHBIE (YHKINH, CTPOHUTH HX
rpaduku. Marepuain 3Toi coaepkaTeTbHOM JIMHUH HAalleJICH Ha Pa3BUTHE YMEHHUN U
HaBBIKOB, TIO3BOJISFOLIMX BBIPAXKaTh 3aBUCHMOCTH MEKY BETHYHMHAMU B PA3THYHON
(opme: aHaIUTHUYECKOH, rpaduyeckoil u cnoBecHoi. Ero usyuenue crocodctByer
Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS,, CIOCOOHOCTH K O0OOOLICHHIO W
KOHKPETHU3alluH, UCIIOIb30BaHUIO aHAJIOTHH.

ConepxxatenbHast guHus «Havana mMaTeMaTHUecKOro aHajau3a» IO3BOJIAET
CYIIECTBEHHO PACIIMPHUTh KPYr KaK MaTeMaTHYECKHX, TaK M NPUKIAIHBIX 3a1ad,
JOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHX IOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaQuKH CIOXHBIX (YHKIWH, ONPEReNATh WX HAWOONBINNE W HANMCHBIIHNE
3HA4YEHMs, BBIYMCIATH IUIOM@AI (GUryp U OOBEMBI Tel, HAXOOUTh CKOPOCTH H
ycKopeHHs IporeccoB. JlaHHas copepKaTeilbHas JIMHUSA OTKPBHIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOEGHHS MAaTeMaTHYeCKUX MOJeeld peaJbHBIX CHTYalHi,
MI03BOJISIET HAXOAUTH HAWITyYIlIee PEeLIeHHE B IPUKJIAAHBIX, B TOM YUCIIE COLUAIBHO-
9KOHOMHYECKHX, 3a/ladax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHIECKOTO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaNbHO-IOIMYECKOTO U KPEaTHBHOTO
MBIIUICHUA, (OPMHPOBAHMIO YMEHHH pacrno3HaBaTh IIPOSBIECHHA 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOydalomuecst y3HaIOT O BEIIAOIIIXCS



pe3yibTarax, MOJyYSHHBIX B XOJ€ Pa3BHTHA MATEMAaTHKU KaK HAyKd, U 00 uX
aBTOpax.

ConepkaTenbHO-MeToquuecKas TUHUs «MHOXKeCTBa U JIOTHKA» BKJIIOYAET B
cebs SIeMEHTHl TEOPHH MHOXXECTB M MaTeMaTHYeCKOH JIOTWKH. TeopeTHko-
MHO>KECTBEHHBIC TIPEICTABIICHHS IPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
W TIpeiararoT HauboJiee YHHBEPCAIbHBIH SI3BIK, OOBENUHSIOMNN BCE pa3/Ieibl
MaTeMaTHUKH W €€ NPWIOKEHUH, OHHM CBS3bIBAIOT pa3HbIe MaTeMaTHYECKHE
JUCHUIUIMHBL U WX TPWIOKEHUs B eauHoe 1enoe. [lodTomMy BaxkHO naTh
BO3MOXXHOCTh O0ydYaromemMycst TOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTeMAaTHKH M HCIIOJIb30BaTh €T0 JUISI BBIPAKCHHUS CBOMX MBICICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEeMaTUKH KaK HayKd CJeIyeT MpHU3HATh
CBOICTBCHHYIO €W CTpOTOCTh OOOCHOBAaHWH W CIICOBaHUE ONPEICIEHHBIM
NpaBUIaM  TOCTPOCHUS]  JIOKA3aTEeNbCTB.  3HAKOMCTBO  C  DIJIEMEHTaMH
MaTeMaTHYECKOW JIOTHKH CHOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIUICHHS
00yuJaroImuxcs, TO3BOJISIET UM CTPOUTH CBOU PACCYK/ICHHSI HA OCHOBE JIOTUYECKUX
npaBui1, GOPMHUPYET HABBIKH KPUTUYECKOTO MBIIUICHHS.

B yueOHOM Kypce «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIN3a
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJICIIMPOBAHHMS, KOTOPBIE MPHU3BaHbBI
cnoco0CTBOBaTh (POPMHUPOBAHHIO HABHIKOB IOCTPOCHHS MOJIENIEH pealbHBIX
CUTyallMl, WCCIENOBaHMS O3THUX MOJEIEH C IOMOILIBIO ammapara ainreOpsl H
MaTeMaTHYECKOr0 aHalKu3a, MHTEPIPETAllMy IOJyYEHHBIX pe3yJIbTaToB. Takue
3aJJaHus BIUIETCHBI B KAXKIBIH U3 Pa3JIeNIOB IIPOrPaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IIUPOKO HCIIONB3YeTCs AJSl pelleHHs NMpUKIamHbIX 3amad. [lpu
pElICHHH  peallbHBbIX  NPAKTHYECKUX  3a7ad  OOydYarolecs  pa3BHUBAIOT
HaOJII01aTeIFHOCTh, YMEHHE HaXOAWTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs,
WCIONB30BaTh  AQHAJIOTHIO, 0000maTe W  KOHKPETHU3WPOBATh  IMPOOIIEMy.
JesrenpbHOCTh 1O (OPMUPOBAHWIO HABHIKOB pEIICHHUS NPUKIAIHBIX 33734
OpraHu3yeTcs B IpoIiecce U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHaTH3ay.

Ha wu3yuenme yueOHOro Kypca «Airebpa W Hayajga MaTeMaTH4eCKOTO
aHanmm3a» oTBoguTcs 272 yaca: B 10 kimacce — 136 wacos (4 waca B Hezeno), B 11
kiacce — 136 yacoB (4 yaca B HEZEIIO).



COJAEP KAHUE OBYYEHNUSA
10 KJIACC

Yucia v BbIYUCIEHUS

Parnonanshble yncna. OOBIKHOBEHHBIE M AECSATUYHBIE OPOOH, MPOLEHTHI,
OeckoHeuHble mepuoandeckue npobu. [IpumeneHune apoOeil M MPOIEHTOB JUIA
peLIeHNs NPUKIIAIHBIX 3a1a4 U3 PAa3]IUYHBIX OTpaciiel 3HAaHUM U PEAIbHOW KU3HU.

JeiictButenbHple uucna. PanuoHanbHBlE ¥ HppalOHANbHBIE YHUCIA.
Apudmernueckue omepanud € JEHCTBUTEIBHBIMH  YHCIaMu.  Moayib
JIECTBUTENILHOTO YUCIIa U ero cBoiicTBa. [IpuOmmkEHHbIE BRIYUCICHHUS, TIPABUIIA
OKpYTJICHUS], TPUKHIIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUH.

Crenedpb ¢ 1edapIM IMOKaszarenaeM. buaom Herotona. HWcmomb3oBanue
HNOAXOAALIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YUCEN VIS PEIICHNS IPAKTHYECKUX
3a/1a4 U MIpe/ICTaBICHNS JaHHbBIX.

Apudmernueckuit KOpeHb HATYpaTbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTelieM U €€ CBOWMCTBA, CTENEHb C
JICCTBUTEIHHBIM ITOKa3aTEIIEM.

Jlorapudm umcia. CpoiictBa norapudma. JlecsTuuHbie W HATypajbHbIC
Jorapu¢Mmsl.

CuHyc, KOCHHYC, TQHTEHC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHust 1 HepaBeHCTBA

ToxmecTBa ¥ TOXIECTBEHHBIE IIpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHHsI. PaBHOCWIIbHBIE YpaBHEHUs] M YpaBHEHHs-CIEACTBUS. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEILCHNUS LEIbIX U APOOHO-PAllOHANBHBIX YPaBHEHUH U
HEpaBeHCTB. MHOrousjeHsl OT OJHOM MEepeMeHHOH. JleneHne MHOTrodsjeHa Ha
MHOTO4IeH ¢ octaTkoM. Teopema bezy. MHoroweHs! ¢ nenbiMu Ko3hGUIAEeHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COJIEPKAIMX CTENIEHH U KOPHH.

HWppanuonanbsHbie YpaBHEHHSI. OcHOBHBIE METOIbI pereHust
UppaLMOHANBHBIX YPaBHEHHH.

IToka3zaTtenpHble ypaBHEeHUs. OCHOBHBIE METOZBI PEIICHHS ITOKA3aTENbHBIX

YpaBHEHHUH.

[IpeoOpa3oBaHKe BbIpa)KCHUH, COAEPKALINX JOTapUPMBL

Jlorapudpmudeckue YpaBHEHUS. OcHOBHBIE METO/BI peleHus
JIOrapuU(PMHUYECKUX YPABHEHHH.

OcHOBHBIE TPUTOHOMETPHUUECKUE (hopmyIIBI. [IpeobpaszoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. Pelenre TpUroHOMETpUYECKUX yPAaBHEHUI.



Pemenne cucreM JIMHEHHBIX ypaBHEHHI. MarTpuia CHCTEMBI JIMHEHHBIX
ypaBHeHHH. OTpeienuTeNs MaTpHUIIBl 2X2, €ro TeOMETPUIECKUI CMBICI M CBOIMCTBA,
BBIYUCJICHUE €0 3HAYCHMsS, NIPUMEHEHHE ONpPEIENUTENs AN PEIIECHUsS CHUCTEMBI
JIMHEWHBIX YypaBHEHUW. PellleHHe MNpUKIAIHBIX 3a7ad C TOMOIIbIO CHUCTEMBI
JIMHEWHBIX ypaBHeHU. MccnenoBanne MoCTpOEHHON MOJAEIH € IMIOMOIIBIO MATPUI]
U OTIpeACTIUTENEN.

IloctpoeHne mMaTeMaTHYECKUX MOJENIEH peaJbHON CUTyallMd C MOMOILBIO
ypaBHEHHI U HepaBeHCTB. [IpuMeHeHne ypaBHEHUI M HEPaBEHCTB K PEIICHHIO
MaTeMaTHYECKHX 3a/1a4d 1 33/1a4 U3 Pa3JInIHBIX 00JIacTel HAyKH U PeabHOM )KU3HU.

Dyukuun u rpaguku

Oyukiyst, cnocoObl 3amanus (yHKIMUA. B3anmMHO oOparHbE (QYHKIUH.
Komnosunus ¢ynkiuit. I'paduk dyHkmum. DnemeHTapHble NpeoOpasoBaHHA
rpadukoB (HhyHKIUH.

OOnacTb ompenesieHuss U MHOXKeCTBO 3HaueHui ¢ynkiuu. Hymn ¢ysnkuum.
[MpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE 1 HeuéTHbIe pyHKIMU. [Tepuognueckue
¢ynkiyy. IIpoMeKyTKM MOHOTOHHOCTH (YHKIMH. MakcHMyMbl ¥ MUHHMYMBI
¢ysxuun. Haubonbliee v HanMeHblee 3Ha4eHNs1 GYHKIUHM Ha TIPOMEXKYTKE.

JluneiiHas, kBaapaTudHas M JPOOHO-IHMHEIHAS (YHKIUH. DJIeMEHTapHOE
UCCJIEJJOBaHUE U TOCTPOCHHUE UX rPpauKOB.

Crenennas (pyHKOWS ¢ HaTypaJbHBIM U LEIBIM MOKaszaresneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOPHS N-0i CTENEHN KaK QYHKIUK 00paTHON CTENeHU
C HaTypaJIbHBIM [TOKa3aTeJIeM.

[TokazatenpHass n sorapupmuyueckass (QyHKIHH, UX CBOWCTBA M TpaduKu.
HUcnonb3oBanue rpagukoB GYHKIUH [T PEIICHUS] YPaBHEHHH.

TpuroHomeTpudeckas OKpPYXHOCTb, OIpPEAEIEHHE TPUTOHOMETPUUECKUX
(yHKIMIA 9UCTIOBOTO apryMeHTa.

OyHKIIMOHAIEHBIE 3aBUCHMOCTH B pEaJbHBIX TIpOIecCax |  SIBJICHUSX.
I'paduiku peasbHBIX 3aBUCHMOCTEH.

Havana MaTeMaTH4YeCKOro aHAJIN3a

ITocnenoBaresnsHOCTH, CIOCOOBI 3aJaHus IIOcieqoBaTenbHOCTEH. Meron
MaTeMaTHYeCKON MHAYKIMH. MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEI0BATEIbHOCTH.
Vcropus BO3HMKHOBEHHS MaTEMaTHYECKOTO aHalM3a KakK aHauu3a OeCKOHEYHO
MaJbIX.

Apudmernyeckas 1 TeoOMeTprUecKas mporpeccui. beckoHeyHo yObIBaromas
reomerpuueckasi nporpeccus. CyMma OECKOHEUHO YOBIBAIOIIEH TeoMeTpUYecKOi
nporpeccun. JINHEWHBIN U YKCIOHEHIUANBHBIN pocT. Yncno e. @opMyiia CI0KHBIX
MPOIEHTOB. [cronp30BaHME MPOTrpeccUH Ui pEIIeHHs peajbHbIX —3a/ad
MPUKIIAJHOTO XapaKTepa.



HempepreiBable QyHKIMA W WX CBOMcTBa. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkumi. CBoiicTBa (YHKUIMI HENpephIBHBIX Ha OTpe3ke. Merox
UHTEPBAJIOB ISl pEIIeHUs] HepaBeHCTB. lIpuMeHeHHe CBOICTB HENMpPEpHIBHBIX
(hyHKIMH 1St pereHns 3aaad.

[epBas u BTOpas npousBoaHble QyHKIMH. ONpeneneHne, reOMeTPUISCKHN 1
(hm3nvecKknii CMBICI TPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy QyHKINH.

[Ipom3BomHBIE  BIIEMEHTApHBIX  (YHKLUIL. IIpousBomHass  CyMMBI,
HPOU3BEAEHHA, YACTHOTO U KOMITO3ULIUH (DYHKIUH.

MHokecTBa H JIOTHKA

MHoXkecTBO, ONepauuyd HajJ MHOXXECTBAMU M HUX CBOMCTBa. JlumarpaMmsbl
Olinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — ammapara  JUls
ONMCAaHUS PEANbHBIX IPOLECCOB M SBICHWUN, NPHU PEIICHUH 3a1ad U3 JPYrux
Y4eOHBIX MPEIMETOB.

Onpenesnenne, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIE/ICTBUE,
JIOKa3aTeNbCTBO, PABHOCHIIBHBIC YPABHEHMUS.

11 KJIACC

Yucsia v BBIYUCICHUS

Hatypanbueie u nensie uucna. IlpuMeHeHne NPU3HAKOB AETMMOCTH LIEIBIX
gucen, HanOompmmii obmmii memurens (mamee — HOJl) m HamMeHbIee ooOmiee
kpatHoe (manee — HOK), octaTtkoB mo momyiro, anroputMma EBkiuma st pernenus
3a]a4 B EJIbIX YHCIAX.

KommtekcHple uymcna. AusreOpamdeckas W TpHUroHOMeTpHYeckas (Hopmbl
3aMyiCH KOMIUIEKCHOTO dYHuclia. ApudMeTHYecKHe OIepaniu ¢ KOMIUIEKCHBIMH
yucnamu. M300pa’keHHe KOMIUIEKCHBIX 4YHCEJI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oif cTeneHn U3 KOMIUIEKCHOTO uucia. [IpumeHeHue
KOMILJIEKCHBIX YHCEI JIJIS pelieHns (PU3NIECKUX U TeOMETPUIECKUX 3ajad.

YpaBHeHust 1 HepaBeHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCUIIbHBIE CHCTEMBI
U CHCTEMBI-CIIe/ICTBHS. PaBHOCHIILHBIE HEpaBEHCTRA.

OT1O0p  KOpHEW  TPUTOHOMETPUYECKHX  YpPaBHEHHUH €  MOMOIIBIO
TPUTOHOMETPUYECKOHN OKPYKHOCTH. PelieHrie TpUroHoMeTpUIECKIX HEPABEHCTB.

OCHOBHBIE METOABI pEIIEHWS TIOKAa3aTeIbHBIX M  JIOTapU(PMUIECKUX
HEpPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS HPPALIIOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEH pAalMOHAIBHBIX,
UPPALOHATBHBIX, TOKA3aTENbHbIX U JIOTAPH(OMUYECKUX YPABHEHUH.

YpaBHEHUsI, HEPaBEHCTBA M CUCTEMBI C ITapaMeTPaMH.



IIpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIIEHUIO MAaTEMaTHIECKHUX
3aj7a4 M 33/1a4 U3 Pa3InYHBIX 00IacTell HayKH M peaJbHOU )KU3HH, HHTEPIPETAIHS
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHkuMn U rpaguku

I'padux xommnosuimu ¢yHkumi. ['eomerpuyeckue oOpa3bl ypaBHEHHH H
HEPABEHCTB HA KOOPAWHATHON INIOCKOCTH.

Tpuronomerpuueckue (HyHKINHU, UX CBOWCTBA U Tpa(UKH.

I'paduueckne mMeronsl pelieHUs ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/IbI PEIIECHUS 3ajay ¢ MapaMeTpaMHu.

Ucnonp3oBanne rpadukoB (QYHKIOWA IS HCCICAOBAHUS TPOLECCOB U
3aBUCHMOCTEH, KOTOpblE BO3HUKAIOT NPH PELICHUM 3aad M3 JIPYrux ydeOHBIX
IIPEIMETOB U PEATbHON KU3HU.

Hauyana MaTeMaTH4YecKOro aHAIN3a

[IpuMeHeHre TIPOU3BOAHON K HMCCIIEAOBAHHIO (PYHKIHMII HA MOHOTOHHOCTH H
3KkcTpeMyMbl. HaxoxkieHre HanOobIlero ¥ HAMMEHbBIIIET0 3HAUEHHUH HENPEPBIBHOM
(hyHKIIMM Ha OTpE3Ke.

[IpumeHeHne NPOU3BOMHOM [N HAXOXACHUS HAWIy4llero pelieHus B
NPUKIAIHBIX 3ajJadax, s ONpPENENEeHUs] CKOPOCTH M YCKOPEHHs IIpoliecca,
3aJIaHHOTO (pOpMYJION HITH rPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpasHbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKuuid. [IpaBuia HaXoXAeHHS TIEPBOOOPA3HBIX.

Wurerpan. 'eomeTpudeckuii CMbICI HHTErpana. Beraucnenne onpenenéHHoro
unTerpaia no Gopmyne Herotona-JIeioauma.

[IpumeHeHne WHTErpana Uil HAXOXKASHHS IUIOMAAeH IUIOCKHX GHUryp H
00bEMOB IreOMETPUYECKUX TeJL.

[pumepsl pemieHnid muddepeHIHATPHBIX ypaBHeHHA. MaremaTtiuueckoe
MOJICIIMPOBAaHUE PEATBHBIX IMPOIECCOB € TMOMOUIbI0  TuddepeHInantbHbIX
YPaBHEHHUI.



IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJIHETO OBIIEIO
OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbHI

1) rpa:kIaHCKOr0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPaXKTAHCKOH MO3UIMH 00YYaIOMIErocsl KaKk akTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIeCTBa, IPEICTABICHHE O MATEMaTHIECKUX
OCHOBaX (YHKUMOHMPOBAHMS DPA3IMYHBIX CTPYKTYp, SBJICHHUH, MpoLEAyp
rpaXJaHCKoro  oOmectBa  (BBIOOPBI,  OMpPOCHI W JpPYroe), yMEHHe
B3aMMOJICHICTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHHM C HX
(YHKIMAMH U HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKOU T'PaXJAaHCKON WACHTHYHOCTH, YBKEHHS K
IPOIUIOMY M HAacTOSILIEMY POCCHUIMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXEHHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUICKON MAaTEMATHYECKOM ILIKOJIBL,
UCIIONIb30BAaHUE OSTHX JOCTIDKEHHII B JpPYrHMX HayKaX, TEXHOJIOTHAX, cdepax
9KOHOMHKH;

3) AyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE JyXOBHBIX IIEHHOCTEH pocchiickoro Hapozaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHWSA, 3THUYECKOrO IMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHUM HAYKH U IEATENBHOCTBIO Y4EHOTO, OCO3HAHUE JINYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOWYHBOTO OYy/IyIIETO;

4) 3CTETHYECKOT0 BOCITUTAHUSA:

3CTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOUYasl 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33124, PEIICHHH, pacCyKJICHNH, BOCIPUUMYHNBOCTh K
MaTEeMaTHYECKHUM acleKTaM pa3iINYHbIX BUIOB HCKYCCTBa,;

5) puznyeckoro BocnuTaAHMUS:

c(OPMHPOBAaHHOCTh yMEHHUSI TPHUMEHSTh MaTeMaTWyeckue 3HaHus B
MHTEepecax 3I0pOBOro 1 O6e30macHoro oopasa )K1U3HH, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHTaHUE, COANAHCUPOBAHHBIM PEXUM 3aHATUH U
OTIbIXa, peryispHas GU3nuuecKas aKTHBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPY 3aHATHUSAX CIIOPTUBHO-0370POBUTEIBHOM JEATENbHOCTBIO;

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IEHHOCTH TpPYAOJIIOOMS, HWHTEpPEC K
pasnuuHbIM  chepaM  Npo(ECCHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MpPWIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oymymeld npodeccnd M peannu3oBbIBaTH COOCTBEHHBIC JKU3HEHHBIC ILIAaHBI,



TOTOBHOCTH u CHOCO6HOCTI> K MaTEMAaTHICCKOMY 06p33013aH1/1}0 u
CaMOO6paSOBaHI/I}O Ha TIPOTAXKCHUN BceH KU3HH, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH NMPaKTUYECKHUX 3a7a4 MAaTeMaTUIECKOW HAIPaBIEHHOCTH;

7) 3K0JIOTH4eCKOro BOCIIMTAHUA:

C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPBHI, IIOHUMAHHUC BIINSITHUA
CONHUAJIBHO-3KOHOMHUYECKUX IMPOLCCCOB Ha COCTOSAHUEC HpI/IpO}:[HOI\/II u COHHaJ'ILHOﬁ
Cpelbl, 0CO3HAHKE TI00AIIEHOTO XapaKTepa IKOJOTHIESCKUX MIPOOIIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTeMaTHMYeCKHX 3HaHMW Ui pelleHHs 3aja4 B 0OO0JacTH
OKp}’)KaIOIJ_IeI\/’I Cpeabl, IIJIAHUPOBAHUC TIOCTYIIKOB W OICHKHW HX BO3MOKHBIX
MOCJEICTBUM JIJIs1 OKPYIKAIOILIEH CPEbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAaHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKHU U OOIECTBEHHOW [TPAKTUKU, IOHUMAaHUE MaTEMaTHYECKON
HaYKH KakK C(l)epb] JeJI0BEUYECKOM JACATCIIbHOCTH, 3TAIIOB eé Ppa3BuUTHUA U 3BHAYUMOCTHU
JUTA pasBUTHUA HUBWIN3AIlMHU, OBJIAJICHUE A3BIKOM MaTE€MAaTUKU U MaTeMaTUYECKOM
KyJbTYpOH KaK CpeICTBOM ITO3HAHUSA MUPA, TOTOBHOCTb OCYILIECTBIISATH IPOEKTHYIO
1 UCCIICAOBATEIILCKYIO ACATCIBHOCTD HHAUBUAYAJIbHO U B IPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aeicTBuUs:

BBISIBIIATh U XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKU MAaTEMATHUYECKUX
O0OBEKTOB, TMOHITHUN, OTHOIICHHM MEXKIY MNOHATHIMHU, (POPMYIUPOBATH
oTIpe/ieNIeHus] TIOHSTHI, YCTaHABJINBATh CYNIECTBEHHBIN MPU3HAK KJIACCU(HKAIINH,
OCHOBaHUSA JJ1s1 000OICHNS U CPaBHEHUS, KPUTEPHUH IIPOBOMMOIO aHAIIN3A;

BOCIIPHHUMATh,  (OPMYJIMUpOBaTh M  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEpAUTENBHBIE H OTPHULIATENbHBIE, EIMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakrax, JaHHBIX, HAONIONEHHUAX M YTBEPIKICHUSX, MPEJIaraTh KPUTEPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUULL;

JlenaTh BBIBOABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, HEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JJOKA3aTEIIHCTBA MATEMATHUCCKUAX YTBEPKICHUH
(TpsiMBbIE ¥ OT POTHUBHOTO), BBICTPAUBATh APTYMEHTALIUIO, IIPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHHS U BHIBOJIBI;

BBIOMpaTh CHOCOO pelleHns ydeOHOM 3agaun (CpaBHUBATH HECKOJIBKO
BapHaHTOB PEIICHHs, BBIOUPATh HANOOIIee MOAXO SN C YIETOM CAMOCTOSITEBHO
BBIJICTICHHBIX KPUTEPUCB).

ba3oBble uccienoBarebCcKue J1eiicTBUS:



WCIIOJIb30BaTh BOMPOCH KakK HCCIENOBATENbCKANA HHCTPYMEHT IO3HAHMS,
(dopMymupoBaTh  BONPOCH,  (QUKCHPYIOIIME  TPOTHBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOpMHPOBATH THUIIOTE3y, apryMEHTHPOBAThH
CBOIO ITO3HUIINIO, MHEHHE;

MIPOBOJUTH CAaMOCTOSITENIFHO CIJIAHWPOBAHHBIM IKCIIEPUMEHT, HCCIIEJOBAaHUE
0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHIO 3aBUCHMOCTEH MEXy 00BbEKTaMH, SIBIICHUSIMU, [IPOLIECCAMH;

CaMOCTOATENbHO (HOPMYIHPOBaTh OOOOIIEHHS M BBIBOABI IO pe3ysbTaTaM
MPOBEIEHHOTO  HAONIOZCHWS, WCCIIEJOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MTOJTy9YCHHBIX PE3yIbTATOB, BEIBOJAOB M 00OOIICHNUI;

IPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE IMIpoLlecca, a TaKXkKe BbLIBUraTh
TIPEIITOJIOKEHHSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ ungopmanmeii:

BBIABJIATH JAeDUIMTH MHDOpMALUK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U JUIS PELLICHUS 3aIa4H;

BBIOMPATh HH(GOPMALUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMaTH3HPOBATh U HHTEPIPETHPOBATH MHPOPMAIIUIO PA3JINYHBIX BUAOB U POPM
Npe/ICTaBIICHUS;

CTPYKTYPUpPOBAaTh MH(POPMALUIO, MPEACTABIATh €€ B PasIM4HbIX (opmax,
WILTIOCTPUPOBATH Tpaduieck;

OLICHHUBATh HaJIE&KHOCTD nHdopmanun 1o CaMOCTOSITENTHHO
c(hOpMyIHPOBAaHHBIM KPUTEPHSIM.

KomMyHHuKaTHBHBIE YHUBeEPCAJIbHbIE yUeOHbIE IeHCTBUS

Oomenne:

BOCTIPUHUMATD U (DOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBUSIMH U
LEJIIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK) TOUYKY 3PEHUS B YCTHBIX
W THUCHMECHHBIX TEKCTaX, JaBaTh TMOSCHCHHWS II0 XOMy peIICHUS 3aJlauH,
KOMMEHTHPOBATh ITOJTYICHHBIN PE3yIIbTaT;

B X0Jle 0OCYXK/IEHUsI 33aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOIl TEeMbl,
MpoOJIeMBI, pelaeMoil 3amadd, BBICKA3bIBATh WJICH, HAIlCIICHHBIE HAa TIOMCK
pEIICHUs, COMOCTaBIATh CBOM CYXACHUS C CYXXICHUSMHU JPYTHX YYaCTHHKOB
JMajiora, OOHApYXUBATh PA3JIMIME W CXOJCTBO TO3WIHMN, B KOPPEKTHOH (opme
(hopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEICTaBIATh PE3Y/IbTATHl PELICHUS 3a]ayl, SKCIIEPUMEHTa, HCCIIEeJOBaHUs,
MPOEKTa, CaMOCTOSATEIILHO BHIOMPAaTh (opMaT BBICTYIUICHUS C YYETOM 3amad
TIpEe3CHTANN U 0COOEHHOCTEH ayAUTOPHU.

PeryasiTuBHbIe yHUBEpcaIbHbIE y4eOHbIC NeliCTBUS
Camoopranuzanms:



COCTABJIATH IUIAH, aJITOPUTM PELICHHS 3aJa4ul, BEIOUpATh CIIOCO0 PElICHHs C
YYETOM MMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHHI C y4ETOM HOBOM HH(OpPMALIUHL.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBIH HHTEIIEKT:

BIaZeTh HABBIKAMH  TIO3HABATENBHOW  pedreKcHd Kak  OCO3HaHHSA
COBEpIIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIaJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTpOJISL TIpoliecca M pe3yibTara pelIeHHs
MaTeMaTHYeCcKOoil 3a1auu;

NPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEIICHUU 3a]1auH,
BHOCHTBH KOPPEKTHUBEI B JICSTEIFHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TaHHBIX,
HalJeHHBIX OIIMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa 1M M YCIOBHIM, OOBSICHATh IPUYUHEI
JOCTWKEHHS WM HEJAOCTH)KEHUS Pe3yJIbTaToB NEATeIbHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

HOHMMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHON M MHIUBHIYaIbHOU
paboThl TIPH pelmICHUH Yy4YeOHBIX 3a7ad, MNPUHUMATh [eJb COBMECTHOU
JeATeNIbHOCTH, IUIAaHUPOBATh OPTaHHM3AIMI0 COBMECTHOW pabOTHI, pacmpenensiTh
BUIBI paboT, JOrOBapUBATHCS, 00CYKIATh IIPOLECC U PE3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBLIX (popMax paboThl (00CYyxKaeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBD» U HHbIC), BBIOIHATH CBOIO YacTh PabOTHI M KOOPAWHUPOBATh
CBOM JICWCTBHS C APYTHMH WICHAMH KOMaH/IbI, OLICHUBATh Ka4eCTBO CBOETO BKJIaza
B OOIMA NPOAYKT IO KPUTEpUsAM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aUMOJEICTBHUSL.

IMPEJMETHBIE PE3YJIBTATBI

K xonmy oOyduerms B 10 kiaacce oOydJaromuiics MOMYYUT CIICIYIOIINE
NpeMETHbIE PE3yJbTAThl 10 OT/AEIBHBIM TeMaM pabodeill MporpamMMbl yueOHOTo
Kypca «Anre0pa 1 Havajga MaTeMaTHYECKOTO aHaIH3ay:

Yucaa v BLIYUCTEHHUS:

CcBOOOJTHO OIEPUPOBATh MOHSATHSIMU: palOHAILHOE YHUCIO, OEeCKOHEYHas
nepuoanyeckasl ApoOb, TPOLEHTHI, HPPAMUOHAIFHOE YHCIO, MHOXECTBA
PaIMOHATBHBIX U AEUCTBUTEIBHBIX YHCEI, MOAYJb IEHCTBUTEILHOTO YUCIIA;

NPUMEHSTh JpoOM ¥ TPOUEHTHI Ui PEIIeHHs NPUKIaTHBIX 33134 U3
Pa3IUYHBIX OTpaciiel 3HAaHUI U PEAIbHOW KU3HUY;

MPUMEHSTH MPUOJIMKEHHBIC BEIYUCICHHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OIIEHKY pe3yJbTaTa BEIYMCICHH;



CBOOOJTHO OMEpHPOBaTH IOHATHEM: CTENEHb C LEJNbIM IIOKa3aTeleM,
UCIIONIb30BATh MOIXOSIIYI0 (POPMY 3aIUCH ACHCTBUTEIBHBIX YHCEI IS PEIICHUS
MIPAKTUYECKUX 3a]a4 U NPECTABICHUS JaHHbIX;

CBOOOJTHO OIEpUPOBATh MOHSATHEM: apU(PMETHIECKHH KOPEHb HATypalbHOU
CTETICHH;

cBOOOJTHO OTIEpUPOBATh MOHSATHEM: CTEIIEHb C PAIllIOHAJILHBIM ITOKa3aTeleM;

CBOOOJTHO OMNEpUPOBATH MOHATUSAMH: JOrapudmM dUmncria, JACCATUYHBIE H
HaTypajbHbIe JIOrapu(MBbl;

CcBOOOJTHO ONEpPHPOBATH MOHSATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHI'CHC
YHUCIIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHSIMHU: APKCHUHYC, APKKOCHHYC M apKTaHI€HC YHCIOBOTO
apryMeHra.

YpaBHeHNs M HEpaBeHCTBA:

CcBOOOJTHO OIIEpUpPOBATh MOHATHSAMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHMSA-CIICACTBUS, pAaBHOCHIbHBIE HEPABEHCTBA;

IOPUMEHATh pa3IUyHble METOAbl PEIIeHUS pAlMOHAIBHBIX U JpOOHO-
pallMOHAJBHBIX YpPaBHEHHH, NPUMEHATh METOJ WHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB;

CBOOOZHO ONEPHUPOBATH IMOHATHUAMH: MHOTOYJIEH OT OJHOW IEepeMEHHOMH,
MHOTOWICH C IeJIbIMU K03()(DUIMEHTAMU, KOPHH MHOTOYJICHA, IPUMEHSTh JCJICHUC
MHOT'OYJIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMmy be3y m Teopemy Buera s
peleHus 3aaay;

CBOOOJTHO OIEpPHPOBATH TOHATHAMH: CHCTEMa JIMHEHHBIX YPaBHEHHH,
MaTpHIla, ONpPENENUTENIb MaTpuibl 2 X 2 M €ro TIeOMETPHUYECKHH CMBICI,
WCIIOJIb30BaTh CBOWCTBA OMpeneNnuTeNsi 2 X 2 il BBIYMCICHUS €ro 3Ha4YeHus,
NPUMEHSTh ONPEACTUTENN JUIS pELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJINPOBATh PEANbHBIE CUTYalluH C TIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHUH,
UCCJIEJ0BaTh IOCTPOEHHBIE MOJEIM C IOMOLIBIO MaTpPHUIl U OIpeleiIuTeNeH,
HUHTEPIPETUPOBATH NOJYUESHHBIA PE3yJIbTAaT;

UCITIONIb30BaTh CBOMCTBAa JEWCTBUI C KOpPHSIMH Uil TpeoOpa3oBaHUA
BBIPAKECHUIA;

BBIIIOJIHATH PE0Opa30BaHUs YUCIOBBIX BBIPAXKECHUH, COEPKAIINX CTEIIEHH C
palMoHaIbHBIM MTOKa3aTeleM;

UCIIOJIb30BaTh CBOWCTBa JorapumMoB JUTSE npeoOpa3oBaHus
Jorapu(pMUIECKUX BBIPAKEHHH;

CcBOOOJTHO ONEPHPOBATh MOHATHAMU: HpPpalMOHAIBHBIC, IMOKAa3aTElbHBIE H
norapuMHYECKUE YpaBHEHHS, HAXOIUTh UX PEIICHHUS ¢ TOMOIIBI0 PAaBHOCHIBHBIX
MEPEX0I0B UIIH OCYILECTBIISS IPOBEPKY KOPHEI;



NPUMEHSTH OCHOBHBIC TPUTOHOMETpUUECKHe (GOpMYIIBI T IpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHUIA;

CBOOOZHO ONEpUPOBaTH IOHATHEM: TPUIOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh  HeoOXoaumble  (QOpMyNBI Uil  peIleHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX ypaBHEHHH;

MOJICJIMPOBAaTh peallbHble CHUTYyalldd Ha S3bIKe anreOpbl, COCTaBJIATH
BBIDAXKCHUSI, YPABHEHHWS, HEPABCHCTBA II0 YCIIOBHIO 3aJlaud, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BaHUEM arapara ainreOpsl.

DyHKIUH ¥ TPaduKu:

CBOOO/IHO OIIEPUPOBATh MOHATUSAMHU: (YHKIHS, CIIOCOOBI 3aJaHusl QyHKIUH,
B3aMMHO oOparHble (yHKIMM, KOMIO3unus (yHKIuHA, Tpapuk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHBIC MPeo0pa3oBaHus TpadhuKoB (yHKINH;

CBOOOIHO ONEpPHPOBaTh MOHATHAMHU: OOJACTh ONPENENICHHS U MHOMXKECTBO
3HaUYeHUN QYHKINH, HYJH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpHPOBaTh IOHATHAMHU: 4YETHBIE W Heu€THble (QyHKIUH,
NepHoANYECcKre (PYHKIHH, IPOMEXYTKH MOHOTOHHOCTH (DYHKLIHH, MAKCUMYMBbI U
MHHUMYMBI (DYHKIWH, HanOoNblllee W HAWMEHbIee 3HAueHHWE (YHKIMU Ha
MPOMEXYTKE;

CBOOO/IHO OIIEpHPOBATh HMOHATUAMHU: CTENEHHAs (YHKUUS ¢ HATYpaJbHBIM U
LEeNbIM ToKa3aresieM, TpaduK CTeneHHOH (YyHKIMH ¢ HaTypajJbHBIM M LEJbIM
nokasaresieM, rpaQuk KOpHs N-Of CTENeHW KaK (YHKIUM OOpaTHOWM CTEIEHU C
HATypaJIbHBIM IT0Ka3aTelieM;

ONEpUPOBaTh TMOHATHSAMU: JIUHEIHHAs, KBaJpaTUYHAs M APOOHO-THHEHHAs
(YHKIIMH, BBITOJHATE SJIEMEHTAPHOE UCCIICAOBAHNE U MIOCTPOCHHE HX IPa(HKOB;

CBOOOJIHO ONEpUPOBATh TOHITHSIMU: IMOKa3aTelbHAs W JIorapupMuuecKas
(yHKIMH, WX CBOMCTBA M TpadUKH, HCIOJIB30BaTh MX TpaQUKU Ui pPEIICHUS
YpaBHEHUH;

CBOOOJIHO OIEPUPOBaTh MOHATHAME: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
orpezieleHNe TPUrOHOMETPUYECKUX (DYHKLMIA YHCIIOBOTO apryMeHTa;

UCIONb30BaTh Tpaduku  (QYHKIUA A HCCIACIOBaHHS TMPOIECCOB U
3aBUCHMOCTEH TIpH PEIICHUH 3aJad U3 JAPYTuX y4eOHbIX MPEJIMETOB M peajbHOU
JKM3HU, BBIpaXaTh (hopMysiaMH 3aBUCUMOCTH MEXIY BEIHYNHAMU;

Hauvana MaTeMaTH4ecKOro aHaIm3a:

CBOOO/IHO OIEpUPOBATh MOHATHAMH: apu(MeTHYecKass U TeoMeTpHYecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaoLas reoMeTpruiecKast Iporpeccus, JMHEHHBINA 1
9KCIIOHCHIIMAIBHBIA POCT, (POPMYJIa CIIOKHBIX MPOLIEHTOB, IMETh MPECTaBICHUE O
KOHCTAHTE;

UCIIONIb30BaTh IPOrPECCHM A PELICHHS pealbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPHUPOBATH MOHATHSAMU: ITOCIIEI0BATEIBHOCTD, CTIOCOObI 3a1aHH
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE W OTPaHHYEHHbBIE IIOCIIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXJIEHHs MaTeMaTHYECKOIO aHalM3a Kak aHajau3a
OSCKOHEYHO MAJIbIX;

CBOOO/IHO ONIEPHPOBATH MOHATHAMHE: HENIPEPhIBHBIE (DYHKIINH, TOYKH pa3pbhiBa
rpaduka QyHKIUH, aCHMITOTHI rpadrka GyHKIU;

CcBOOOJTHO OMNEpUpOBATh MHOHATHEM: (QYHKIHS, HENpephIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOICTBA HENPEPHIBHBIX (DYHKIMH [T PEIIeHUs 3a1ay;

CBOOOJTHO OMNEpUpOBAaTh TOHATHUSAMHU: TiepBas M BTOpas HPOHU3BOIHBIC
(yHKIMH, KacaTenbHas K TpaduKy GYHKIHH;

BBIUUCIIATh POU3BOAHBIE CYMMBI, IPOU3BEAEHHS, YACTHOTO M KOMIIO3ULIUU
JBYX (pYHKIHMA, 3HATH POU3BOHBIC DIIEMEHTAPHBIX (QYHKITHUIL;

UCIIOJIb30BaTh T€OMETPUYECKUH U (U3NYECKUI CMBICI MPOU3BOIHOU ISt
peleHus 3aaad.

MHoskecTBa U JJOTHKA:

CBOOOZHO  ONEpUPOBATh IMOHATHAMU: MHOXKECTBO, OINEpaldd  Haj
MHOECTBaMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIH ammapar JJIs ONHCaHUs peabHbIX
NPOLIECCOB U ABJICHUM, IPU PEILICHNUH 3a7a4 U3 APYTUX Y4E€OHBIX IPEIMETOB;

CBOOOJTHO OMEpPUPOBATh TOHATHSMH: OIPE/ACICHHE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOIICTBO MaTeMaTHIECKOr0 O0OBEKTa, JOKAa3aTeIbCTBO, PABHOCHIIBHEIC
YpaBHEHHS U HEPABEHCTBA.

K xonimy obOyuenms B 11 kJacce oOydaromuiicsi IOJNyYUT CIETYIOIINE
NpeMETHBIE PE3YNIBTAaThl M0 OTACNBHBIM TeMaM pabodeil mporpamMMel y4eOHOTO
Kypca «Airedpa 1 Havajga MaTeMaTHYECKOTO aHAIH3ay:

Yucna ¥ BLIYMCIICHUS:

cBOOOJTHO OTMIEPHPOBATH MOHSATHIMHU: HATYPAJIHHOE U [EJI0€ YUCIIO, MHOYKECTBA
HaTypaJbHBIX U LEJNbIX YUCEN, UCIIOIb30BaTh MPU3HAKH JECITMMOCTH LIENbIX YHCe,
HOA u HOK HarypanbpHBIX 4Mcen Uil pelleHHUs 3a1ad, IPUMEHATh allOpUTM
EBxnmpa;

CcBOOOJTHO ONEpHpPOBATh IOHIATHEM OCTaTka II0 MOJYJIIO, 3aIllUCHIBAThH
HaTypasbHbIE YHUCIIA B PA3IMYHBIX O3ULIMOHHBIX CUCTEMaX CUMCIICHHUS;

CcBOOOJTHO OTIEPHPOBATh IOHITHUSMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUTIEKCHBIX YHCeNl, IPEICTaBIATh KOMIUIEKCHBIE YHCiIa B alreOpandeckod u
TPUTOHOMETPUUECKOH (opMme, BHINOIHATH aprU(PMETHUECKHe ONepaluu ¢ HUMHU U
n300pakaTh Ha KOOPAWHATHON TIOCKOCTH.

YpaBHeHusl M HepaBeHCTBA:



CBOOOJTHO OIEPHPOBATh MOHSATHAMU: HpPpalMOHAIbHBIC, IOKa3aTelbHbIE H
norapuMHYECKAE HEPaBCHCTBA, HAXOOUTh HMX pPEUICHHS C  IIOMOIIBIO
PaBHOCHJIBHBIX IEPEXO0/I0B;

OCYILECTBISITH OTOOpP KOpHEH TMpH PpEHIEHHH TPUTOHOMETPHUYECKOTO
YpaBHEHHS;

CcBOOOJTHO OIEpUpOBaTh IOHATHEM TPUTOHOMETPHUECKOE HEpPaBEHCTBO,
NpPUMEHSTh  HeoOXoaumble  (OPMYJIBl  JUII  PEIICeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJTHO ONIEPUPOBATH MOHITHAMHU: CHCTEMA M COBOKYITHOCTh YPaBHEHHH H
HEPABEHCTB, PAaBHOCUIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS, HAXOIUTh PELICHHUS
CHUCTEMBI U COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALIOHAIIBHBIX, IIOKA3aTENbHBIX U
JorapupMHUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemars palMoHalbHbIE, UppalyOHaIbHBIE, I0Ka3aTesbHbIE,
norapupMuYecKHe W  TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
coJiepKallrie MOIYJIM U MapaMeTpsl;

HNPUMEHATH rpaduyeckue METObI AJIs PEIICHHs YpaBHEHUH U HEPaBEeHCTB, a
TaKXe 3aJa4 C IapaMeTpaMy;

MOJIETIMPOBAaTh pealbHbIe CHTYallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIPA)KEHUsI, YPABHEHUs, HEPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJayHu,
HCCIIEIOBaTh TIOCTPOCHHBIE MOJIENIM C HCIIOJIB30BAHMEM ammapara aireopsl,
WHTEPIPETUPOBATH MOIYUICHHBIN pe3yIbTar.

DyHKIUH ¥ TPpaduKu:

CTPOUTH TpauKd KOMIO3WIMH (QYHKIHH C [OMOLIBIO 3JIEMEHTAPHOTO
UCCJIEJIOBaHUS M CBOMCTB KOMITO3HLIUH ABYX (YHKIHI;

CTPOUTH T€OMETPHUYECKHE 00pa3bl ypaBHEHUH N HEPABEHCTB HAa KOOPAWHATHOM
IJIOCKOCTH;

CcBOOOJTHO ~ ONEpUPOBATh TOHITHUSAMHU: TpPadUKHd  TPUTOHOMETPUUECKUX
(yHKITHH;

OPUMEHATh (YHKIMM A MOJEIUPOBAaHMA M MCCIENOBAaHHA pPealbHBIX
MIPOIIECCOB.

Hayana MaTeMaTH4Y€CKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOM3BOAHYIO IS UCCIEAOBAHU (DYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HAaXOAWTHh HanOoJblIee U HaMEHbLIee 3HaUeHNs1 (PYHKLIUH HEIPEPHIBHON Ha
OTpE3KE;

UCIOIB30BaTh MPOU3BOAHYIO M HAXOXACHUS HAWIYYIIEro pEIICHHS B
MIPUKJIAIHBIX, B TOM YHCIIE COLMAIbHO-I)KOHOMUYECKHUX, 3a/1a4aX, ISl OTIpeIeIICHH
CKOPOCTH M YCKOPEHUS IIpoLiecca, 3a1aHHOT0 (OopMyJION WK rpaduKoM;



CBOOOJTHO ~ OMEpHPOBaTh MOHSTUSMH: TEpBOOOpas3Has, ONpEACIEHHBINA
UHTETpa], HAXOJUTh NEPBOOOpA3HBIC 3JIEMEHTapHBIX (QYHKUUH W BBIYUCIATH
uHTerpain no ¢popmyne HetotoHa-JleiibHua;

HaXOJUTh TUIOIIA/IN TNIOCKUX (GUTYDP U 0OBEMBI TEJT C TIOMOIIBIO HHTETPaa;

UMETh TPEICTABICHHE O MaTeMaTH4ecKOM MOJEIMPOBAHUHM Ha TpPUMEpe
cocTraBieHus T PepeHINATEHBIX YPaBHEHNH;

pemarh NPHUKIAAHBIE 3a/add, B TOM YHCIIE COIHMATbHO-3KOHOMHYECKOTO U
(u3nUecKoro Xapakrepa, CpeICTBAMH MaTeMaTHYECKOr0 aHaIn3a.



TEMATHYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoanyectBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesoB U TeM (uugposbie)
n/n NMporpamMMbl Bcero Kontpoaeupie | - Ipakruieckue o0pa3oBaTeabHbIE
padoThI padoThI pecypest
MHOKECTBO eHCTBUTENBHBIX YHCEIT.
1 MHorouieHbl. PannoHaibHble ypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUI
9 Oynkimu u rpaduky. CreneHHas QyHKINSA ¢ 12 1
LeTIBIM TOKa3aTeaeM
3 Apudmernyeckuit KopeHb N-0i CTENIEHH. 15 1
HppanuoHabHEIe YpaBHEHAS
4 IokazarenbHas GpyHkuus. [lokasaTenpHbIE 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIMS. 18 0
Jlorapudmuueckue ypaBHEHUs
6 TpHUroHOMETpUYECKUE BHIPAKEHUS U 29 1
ypaBHEHHUS
IMocnenoBaTeIbHOCTH U IPOTPECCUU 10
HenpepsiBuble ¢pynkuuu. IIpousBoanas 20
9 IToBropenue, 0000IIEeHNE, CUCTEMATH3AIHS 5 )
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0

<

[ OtdopmaTupoBaHHas Tabauua




11 KUIACC

KoamnuecTBo yacoB DJIEKTPOHHbIE
Ne HaumenoBanue pa3jgesioB H TeM (uudposbie)
Kontpoasnsie | IIpakTnueckne
n/n NpOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypcsbl
1 HWccnenoBanue QyHKIUI ¢ TOMOIIBIO 29 1
MIPOM3BOAHOM
2 ITepBooOpa3Has 1 HHTErpan 12 1
3 I'paduku TPUTOHOMETPUUECKUX (PYHKIIHH. 14 1
TpuroHomMeTpuvecKue HepaBeHCTBA
4 HppaunoHaibHble, NOKa3aTeIbHbIC U 24 1
norapuMuUecKie HepaBeHCTBA
Kommnekcueie uncna 10
HarypanbHble 1 11€J1bIe Yncia 10
CucTeMsl palMoOHAIBHBIX, HPPALMOHAIBHBIX
7 MOKa3aTEeNIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUi
8 3agauu ¢ mapaMeTpamu 16 1
9 IToBropenue, 00001IEeHNE, CUCTEMAaTH3AIHSA 16 5
3HaHUHI
OBLIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 136 10 0

-

[ OrdopmaTupoBaHHas Tabauua




PaGouast nporpamma y4yedHoro kypca «I'eomeTpusi. Yriy0JIeHHbIH YPOBeHbY»

MOSICHUTEJIbBHAS 3AITMCKA

I'eomeTpus siBIsIETCS] OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEAHEro 00IIero
o0pa3oBaHMs, TaK Kak oOOeCleYyrBaeT BO3MOXKHOCTb W3YYECHUS JUCHHUIUIMH
€CTECTBEHHO-HAyYHON HAlpaBJIEHHOCTH M IIPEIMETOB T'yMaHUTapHOIO IMKJA.
[TockonbKy H0rUdYecKoe MBIIUICHHE, (POPMHUPYEMOE TIPH U3YyUCHUN 00yJarOIINMHCS
MOHATHMHBIX OCHOB TEOMETPHM, IPHU JOKa3aTelbCTBE TEOPEM M IOCTPOECHHUH
LETIOYKH JIOTUYECKUX YTBEPKACHUM IIPU peIlieHUH TeOMETPUUECKUX 3aa4, yMEHHE
BBIIBUTaTh W ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO UCHOIB3YIOTCS IpU
peLIeHNH 3a/1a9 €CTECTBEHHO-HAyYHOTO [IUKJIA, B YACTHOCTH (PU3NUECKHX 3a7ad.

Henp ocBoeHUs iporpaMMBbl yueOHOTO Kypca «I eoMeTpus» Ha yriryOoaéHHOM
YPOBHE — Pa3BUTHE HHANBUAYAIBHBIX CIOCOOHOCTEH 00YJaIONINXCSI IPY U3YICHUN
TeOMETpPHH, KaK COCTaBJSIIOIIEH mpeaMeTHOH obmactn «MaremaTnka |
nHpOpMaTHKay depe3 odecriedeHrne BO3SMOKHOCTH IPUOOPETEHHUS U NCTIONb30BaHMS
Oostee TITyOOKHUX TEOMETPUYECKHX 3HAHUN U ICHCTBHM, CrIelIM()UIHBIX TEOMETPHUH,
Y HEOOXOZMMBIX AJIs YCIIEITHOTO MPO(eCCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C
HCIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMH 3afauaMH Kypca T'€OMETPHHM Ha YIIyOJEHHOM YpOBHE,
pacIIMpSIONIMMH U YCHIIMBAIOMIUMH Kypc 6a30BOTO YPOBHS, SIBIISIOTCSL:

paciupeHye MpecTaBiIeHUs] O TEOMETPUN KaK YacTH MUPOBOM KyJIbTYpBl U
(hopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3U I€OMETPUH C OKPYXKAIOLIUM MHUPOM;

(hopMHUpOBaHME TIPENCTABICHHUS O TMPOCTPAHCTBEHHBIX (QHUrypax Kak o
BaXHEHIINX MaTeMaTHYECKUX MOJEIAX, IMO3BOJIOIIMX OIUCHIBATh M H3ydaTb
pa3HbIC SIBJIICHHSI OKPY>KaOLIET0 MUPA, 3HAHUE TIOHATUHHOTO annapara o paseiy
«CrepeomeTpus»» yaeOHOTO Kypca Te€OMETpHH;

¢opMupoBaHHEe  YMEHMS ~ BlafeTh  OCHOBHBIMH  TNOHATHSAMH O
MPOCTPAHCTBEHHBIX (UIypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TEOPEM,
¢bopMyn M yMEHHE WX MPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMBl M HaXOIUTh
HeCTaHJapTHBIE COCOObI PelIeH s 3a/1a4;

(hopmupoBaHUE yMEHUs PACIIO3HABATh HA YEPTEkKax, MOJEISIX U B PEATbHOM
MUPE MHOTOTPAaHHUKMA M TeJa BPALIEHUS, KOHCTPYHPOBATH TIE€OMETPUYECKHE
MOJIEIH;

(hopmupoBaHNE MOHMMAHWS BO3MOKHOCTH AKCHOMAaTHYECKOTO ITOCTPOCHHS
MaTeMaTHYECKUX Teopuil, (GOpMHUpOBaHHE ITOHUMAHUS POJIM AKCHOMATUKH IIpU
MIPOBEJICHUY PACCYXKICHUMN;

(opmupoBaHNEe yMEHHUS BIaJ€Th METOJAMHU JIOKAa3aTeJIbCTB M AJTOPUTMOB
pEILICHHs, YMEHHUS UX IPUMEHSATh, IPOBOANUTH IOKA3aTENbHbIE PACCYKICHHS B X0



pelIeHusT CTEPEOMETPUYECKHX 33/7a4 M 33/a4 C IMPAKTHYECKHM COJIEPKaHHEM,
(hopMHpOBaHHE TIPEACTaBICHHS O HEOOXONUMOCTH JIOKa3aTeNIbCTB  IPH
000CHOBaHMH MaTEMAaTHUECKUX YTBEPKICHUH U POJIM aKCHOMATHKH B TIPOBEICHUU
JICTYKTUBHBIX PACCYKICHUIA;

pa3sBUTHE H COBEPIICHCTBOBAHWE HHTEIUICKTYaJbHBIX M  TBOPYECKUX
crocoOHOCTel 00yJarommxcs, TO3HABAaTEIbHON aKTHBHOCTH, MCCIIEIOBATENBCKUX
YMEHH, KpUTUYHOCTH MBIIUICHHS, THTEPECca K M3YYCHHIO TEeOMETPHH;

¢dopmupoBanue (yHKIHOHAIBHON I'PaMOTHOCTH, PEIEBAHTHOH TI'€OMETpPHH:
YMEHHUSI paclio3HaBaTh IPOSBICHUS TE€OMETPUYECKUX TIOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HCHHBIX CUTYallUsX W NPU U3YYCHHH IPYTHX
yueOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHMS PEATbHBIX CUTYAIMid, HWCCIIEAOBAaHHS IIOCTPOSHHBIX MOJIENIEH,
MHTEPIPETALNH TT0JYYEeHHbIX Pe3YIbTaToB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIME ydeOHoro Kypca «['eomerpus» B
10-11 «xmaccax sBisitorcsi:  «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopbl W  KOOpPAWHATHL B
MIPOCTPAHCTBEY, «/{BHKEHNUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
HOHATUSAMMY, PEIICBAHTHBIMU T€OMETPUH Ha yriiyOn€éHHOM ypoBHE 00yuyeHus B 10—
11 kmaccax, OTHOCHTCSI KO BCEM COJIEpKAaTENbHBIM JIMHUSM y4eOHOro Kypca, a
(opMHpOBaHHE JIOTHYECKHX YMEHHI  pacmpenensercss He TONbBKO IO
coJiepKaTeNbHBIM JIMHUSAM, HO U 110 rogaM oOyuenusi. Coxepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM OcBoeHus denepanbHoi paboueit
NPOrpaMMBbl, pacHpelneNéHHbIM MO TrofaM OOy4YeHUs, CTPYKTypHPOBAaHO TaKUM
00pa3zom, 4ToOBI KO BCEM OCHOBHBIM, IPMHIMITHAILHBIM BOTIpOcaM 00ydaromuecs
oOpamfanich  HEOAHOKPAaTHO. OTO  TMO3BOJSIET OPraHW30BaTh  OBJIA/ICHHUC
TeOMETPHUYECKIMH TIOHSTHSAMHU M HaBBIKAMH TTOCIIEA0BATEIHHO U MTOCTYMATENBHO, C
COOJIIO/ICHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIIOYATh B OOIIYIO
CHCTEMY I'€OMETPUYECKHUX MPEACTaBICHUI 00y4aronmxcs, pacupsas u yriyomss
e€, 00pasys poYHbIE MHOXXECTBEHHBIE CBSI3H.

[Tepexos Kk M3yueHHI0 TeOMETPHH Ha yrITyOJIEHHOM ypOBHE TI03BOJISIET:

co3uath ycnoBus Juis  auddepeHipanuu  o0ydeHHs,  I[OCTPOSHHS
WHIMBUAYAIBHBIX ~ 00pa3oBaTeNbHBIX IPOrpaMM, OOECIeYnTh YIIyOJNEHHOE
M3y4YeHHE TEOMETPHHU KaK COCTABIIONIel yueOHoro npeamera «MaremMaTHKay;

HOATOTOBUTH OOYyYaroIMXCAd K MPOJODKEHUIO H3Y4YEHUs MAaTeMaTHKH C
yuétom BEIOOpa Oymymiedt mpodeccuu, obecmeunBas MPEEMCTBEHHOCTh MEXKITY
00IIMM ¥ TPOECCUOHANBHBIM 00pa30BaHUEM.



Ha wm3ydenme yuebHOoro kypca «l'eomerpusi»y Ha yriayOJ€HHOM YpOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Hezneno), B 11 knacce — 102
yaca (3 yaca B HEJIEIII0).



COJAEP KAHUE OBYYEHNUSA
10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE ~ TNOHATUS ~ cTepeoMeTpud. Todka, TpsMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCHOMAaTHYECKOM TIIOCTPOSHHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U CICACTBHS U3 HUX.

B3anMHOe pacnosiokeHHe TPSMBIX B IIPOCTPAHCTBE: TIepeceKaroluecs,
napajuieNibHble ¥ CKpEeIIMBAaIOmyecs: TNpsMble. [Ipu3HaKy CKpEHmMBaIOMIUXCS
npsMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapalliebHbIe
MPSIMBIE B TIPOCTPAHCTBE, MapaJUIeIbHOCTh TPEX MPSAMBIX, TAPAIETLHOCTD MPIMOH
u 1iockoctu. [lapamnensHoe W LEHTpalbHOE MPOEKTUPOBAaHHE, W300paKEeHHE
¢uryp. OcCHOBHBIE CBOICTBa MNapajyIebHOTO MpOeKTHpOoBaHUs. I300paxeHue
¢uryp B mapamiesbHOW MPOEKIHMU. YTIBI C COHAIIPABICHHBIMUA CTOPOHAMH, YOI
MEXIy NpsIMBIMH B TpocTpaHcTse. [lapanienbHOCTh MIOCKOCTEN: MapaiienbHble
IUIOCKOCTH, CBOICTBa napayIeNbHbIX IJIOCKOCTEH. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (PUTYpBl HAa IUIOCKOCTH: TETPadAp, Mapajulesenure],
[IOCTPOEHUE CEYEHUH.

[eprieHAMKYIAPHOCTD NPSMON M TUIOCKOCTH: MEPICHINKYJIISIPHBIC TIPSIMbIE B
MIPOCTPAHCTBE, TpsSMbBIE IMapajUICIbHbIE W MEPHEHIUKYISIPHBIE K IIIOCKOCTH,
NPU3HAK NEPHEHIUKYSIPHOCTH MPSIMOM W IJIOCKOCTH, TEOopeMa O MpSIMOM
MepIEHIUKYIISIPHON TUIOCKOCTH. OproroHansHOE MIPOEKTHPOBAHUE.
[leprieHnuKyIsIp ¥ HAKJIOHHBIC: PACCTOSIHAE OT TOYKHU /IO IUIOCKOCTH, PACCTOSHUE
OT TIPSIMOH JI0 TUTOCKOCTH, ITPOEKIHSI (PUTYPHI Ha TUIOCKOCTh. [lepreHAnKyIIpHOCTb
IJIOCKOCTEM: MpHU3HAK MEPHEHAUKYJSIPHOCTH JBYX IUIOCKOcTel. Teopema o Tpéx
HNEPHEHIUKYJIISIPaX.

Yrael B MPOCTPAHCTBE: Yroi MEXAY NPSMOW W TUIOCKOCTBIO, JBYTPaHHBIHA
YTOJI, JINHEWHBIA yroJl ABYTpaHHOTO yria. TpéXrpaHHBIA 1 MHOTOTpaHHbIE YTJIbI.
CBolicTBa IJIOCKUX YTII0OB MHOTOTpaHHOro yriia. CBOMCTBA IIOCKHUX U JBYTPaHHbBIX
YTJI0B TPEXTPaHHOTO yriia. TeopeMbl KOCHHYCOB ¥ CHHYCOB ISl TPEXTPAHHOTO yTIIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrosnbHas
Npr3Ma, psiMasi ¥ HaKJIOHHAsI IPU3MBI, OOKOBasi M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Napannenenumen, NpsMOYTOIbHBIN MapaUIeNICIHUIIe]] 1 eTo cBoiicTBa. KpaTuaiimme
IMyTH Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [Tupamuma: n-yroiapHas nUpaMuia, MpaBUIbHAS M yCeUEHHAS
nupamunel. CBoiicTBa pé0ep M OOKOBBIX TpaHeil MPaBUILHONW MHUPaMUIbL.
[IpaBuibHBIE MHOTOTPAaHHHMKH: NpaBWIIbHAS IPU3Ma W NpaBWIbHAs HHpaMUJa,



MIpaBUIIbHAS TPEYTOJIbHAS MMPaMU/Ia U IPaBIIIbHBIN TeTpadp, KyO0. [Ipencrasienue
0 MPaBUIBHBIX MHOTOTPAHHUKAX: OKTAAP, JOACKA AP U UKOCAIP.

Brluncienne »IeMEHTOB MHOTOTPaHHHMKOB: p&Opa, IWaroHaid, YIJbL.
[Tnomanps OOKOBOIH IOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOM IIPHU3MBI,
TUTOLIAJIb OCHOBAHUIA, TEOpeMa 0 OOKOBOI IIOBEPXHOCTH IPSIMO# mpu3Msl. [Inomans
OOKOBOW TIOBEPXHOCTH M TIIOBEPXHOCTH NPABWIFHOW NHpaMHIbl, TeopemMa o
IJIOLIAM YCEUEHHON TUPAMUIBI.

CummeTpust B IPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU  INPaBHIIBHBIX
MHOTOTpaHHUKOB. CHMMETpHs B TPaBHIHHOM MHOTOTPaHHUKE: CHMMETPHSA
napajuleNienunesa, CUMMETPUS NPAaBHIbHBIX NPU3M, CHUMMETpPHUS IPaBUIBHON
MUPaMUJIBL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonATusi: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEapHbIE, COHAIPABIECHHBIE M IPOTUBOMIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBl. PaBEHCTBO BEKTOPOB. [[€MCTBUSI C BEKTOpaMU: CIIOKEHUE
U BBIYMTaHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yncno. CBOWCTBA COKEHHS BEKTOpOB. CBOIMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[TonsiTe KoMIUIaHapHBIE BEKTOPBI. [IpU3HAK KOMILIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. TeopeMa O Pa3OKEHUM BEKTOpa MO TPEM
HEKOMIUIAaHAapHBIM ~ BekTopaMm. lIpsAMoyrompHass  cucteMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIY KOOpJMHATaMU BEKTOpa U
KOOp/AWHATaMH TOYEK. YTON Mexay Bekropamu. CKalsipHOE IpOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpaienust

IlonsaTus: wMIMHOPUYECKass MOBEPXHOCTh, KOHHYECKas IOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, O0Opasyromme TIOBEepXHOCTeH. Tema BparieHUs:
WJIMHAP, KOHYC, yCeu€HHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxeHue cheps
U TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cepe. M3o0paxkeHue Ten BpalleHus: Ha
rtockocTH. Pa3zBépTka nunuHapa 1 koHyca. Cummetpust chepsl 1 mapa.

O0béMm. OcHoBHBIE CcBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIGHOTO Tapajuienienurnena u cieactsus n3z He€. OOBEM mpsiMOil m
HaKJIOHHOM NMPHU3MBI, HWIMHAPA, MUPaMUAbl U KoHyca. O0bEM Imapa 1 mapoBOro
CerMeHTa.

KombOunanmm Tten BpamieHuss W MHOrorpaHHWkoB. [Ipm3ma, BrnmcanHas B
OWIMHAP, OMNHCaHHas OKojJo mwinHApa. llepecedenne cdepbl u mapa c
rtockocThio. Kacanuwe mapa u cdepsl miockocTsio. [ToHsITHE MHOTOTpaHHUKA,
OIIMCAaHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOTPAaHHUK WU TEJO
BpAaIICHUS.



[Tnomaap MOBEPXHOCTH IWIMHIPA, KOHyCa, IUIOMAAh chepbl U e€ JacTew.
IMomobue B mpoctpanctBe. OtTHouieHHe OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nojooHbIx uryp. IlpeoOpazoBanue momoOusi, romorerus. Pemienne 3amay Ha
IUTOCKOCTH C MCIIOJIb30BAHNEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoenne ceueHmii MHOTOTPAaHHUKOB M TEJ BPAIICHUS: CEUSHUS IIMITHH/PA
(mapayutebHO ¥ TEPIEHAMKYJSIPHO OCH), CEYEHHUs] KOHyca (TapauiesbHbIe
OCHOBAHHIO M MPOXOAAIINE Yepe3 BEPIINHY), CEUSHHUS 1Iapa, METOIbI IIOCTPOCHHS
CEYEHMI: METOJ CIJIeZIOB, METO/ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYIIEeH TIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B mpocTpancTBe. Oniepaiiuu Haja BeKTopaMu. BekTopHoe yMHOXKEHUEe
BekTopoB. CBoiicTBa BEKTOpPHOTO yMHOXeHHUs. [IpsMoyrombHass cucrema
KoopauHaT B mpocTpancTtBe. Koopaunatel BekTopa. PasnolkeHue BekTopa IO
6a3ucy. KoopnnHaTHO-BEKTOPHBII METO MPH PEHICHUH T€OMETPHUYECKHX 3a/1a4.

JBUKeHHUs B IPOCTPAHCTBe

JBwxkenust npocrpancTBa. OtoOpaxeHusi. J[BUKEHUST U PaBEHCTBO (GUTYp.
OOme cBoiicTBa JABWXKEHWH. BUIbI JBIDKEHWIA: TapauieNlbHBIA TepeHoc,
LEHTpaJdbHas CHUMMETpHS, 3epKajbHas CHMMETpHUS, IMOBOPOT BOKPYT HPSMOIL.
[TpeoOpazoBanus noaodus. [psimast u cdhepa Diiepa.



INVIAHUPYEMBIE PE3VYJIbTATblI OCBOEHUSI YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON TO3HITNH 00yJaIOIMIErocs: Kak akTHBHOTO H
OTBETCTBEHHOTO WIEHa POCCUHCKOT0O 00IIeCTBa, MPEICTABICHHE O MATEMaTHIECKUX
OCHOBaX (YHKIMOHHPOBAHUS PAa3IWYHBIX CTPYKTYp, SBJICHHUH, Npoueayp
rpakJaHcKoro  oOmectBa  (BBIOOpBI,  ONPOCBI W JIDYroe),  yMeHHe
B3aMMOJICIICTBOBATh C CONMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHM C UX
(YHKIMAMH 1 Ha3HAYCHUEM;

2) maTpNuoOTUYECKOE BOCIINTAHME:

c(hOpMHPOBAHHOCTh POCCUHCKOW T'pa)KTaHCKOW HMAEHTHYHOCTH, YBRKEHUS K
NPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHE K
JIOCTHKEHHUSIM POCCHUMCKIX MaTeMaTUKOB U POCCUMCKOI MaTeMaTUYECKOM IIKOJIbI,
UCIIONIb30BAaHHE HTHX JOCTIDKCHHI B JpPYrHMX HayKaX, TEXHOJOTHAX, chepax
9KOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTaAHHE:

OCO3HaHHE JyXOBHBIX IIEHHOCTEH POCCHHCKOr0o Hapona, CPOpMHPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IOBEISHHUS, CBA3AHHOTO C NMPAKTUYECKHM
MIPUMEHEHNEM JOCTIKEHUI HAYKH U JIESITEIbHOCTHIO YIEHOT0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IIOCTPOEHHE YCTOWIMBOTO OYy/IyIIEro;

4) acTeTHYECKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33124, pElICHH, PacCyKIACHU, BOCIPUUMUHUBOCTD K
MaTeMaTHYECKUM acTeKTaM pa3iIMyHbIX BUIOB HCKYCCTBA;

5) pusuyeckoe BOCIMTAHUE:

cOPMUPOBAHHOCT, YMEHHS NPUMEHATH MaTeMaTUYecKue 3HaHWA B
WHTEpecax 3I0pOBOT0 M 6e30MacHOro obpasa *KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3/I0POBBIO (370pOBOE NHTaHWE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryisipHas (Gu3uueckas aKTMBHOCTB), (PU3NUECKOE COBEPLICEHCTBOBAHHE
MIPY 3aHATHSAX CIIOPTHBHO-0370POBUTEIBHOM ESITEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHUE:

TOTOBHOCTh K TpyZAYy, OCO3HAaHME LEHHOCTH TpPYyNOdIo0Hus, HHTepec K
pa3nmuuHbIM  chepaM  Tpo(ECCHOHANBHOW  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M €€ MNPWIOKEHUSIMH, YMEHHE COBEpLIaTh OCO3HAHHBIH BBIOOD
Oyaymeii mnpodeccnd ¥ peaIn30BBIBATH COOCTBEHHBIE JKW3HEHHBIC ILIAHBI,
TOTOBHOCTh W CIIOCOOHOCTH K  MaTreMaTHYeckoMy  OOpa3oBaHHIO U



camM0o00pa30BaHMI0 HAa TPOTSHKEHHWH BCEH JKW3HH, TOTOBHOCTH K aKTUBHOMY
YYacTHIO B PEUICHUH MTPAKTUIECKUX 3a]1a4 MaTeMaTHIeCKON HAaIlpaBIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJNbTYpHl, TOHHNMAaHUE BIUSHUA
COLMAIEHO-I)KOHOMHUYECKHX TIPOLIECCOB HAa COCTOSHHE NMPHUPOJHON M COIMATbHOM
Cpezbl, OCO3HAHKE ITI00aNbHOIO XapaKTepa SKOJIOIHYeCKUX Ipo0IeM, OpUeHTaIus
Ha TPUMEHEHHE MAaTEeMaTHYeCKHX 3HAaHWK Ui peleHHs 3ajad B OO0JIacTH
OKpY’KaloIlel Ccpenpl, IUIAHMPOBAHUE IOCTYIKOB U OLEHKHM HMX BO3MOKHBIX
HOCJIEAICTBUH UL OKPY KaroLel cpesl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIECTBEHHON ITPAKTUKU, HOHUMaHNE MaTeMaTHIECKON
HayKH Kak c(hepbl 4eJIOBEUEeCKON NeITeIbHOCTH, TAIOB €€ Pa3BUTHS U 3HAYUMOCTH
JUIS Pa3BUTHUS IMBUIIN3AIINH, OBJIaJICHUE SI3bIKOM MaTEMaTUKU M MaTeMaTHYeCKON
KyJIBTYpOH KaK CpeJICTBOM ITO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO
U UCCIIEJI0BATENBCKYIO JESATENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/bHbIE YHUBEPCAJIbLHbIE YYeOHbIE elicTBUSA

Ba3oBble Jornyeckue AeiicTBUA:

BBIIBIIATE M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTeMaTHYECKHX
OOBEKTOB, TMOHATHH, OTHOIICHHH MEXIy MOHATHAMH, (OPMYJIHPOBAThH
OIpeieICHNs TIOHATHI, yCTaHABINBATh CYIIECTBEHHBIN NMPU3HAK KIaCCU(PUKALINHM,
OCHOBaHMs It 0000IICHNS ¥ CPABHEHHS, KPUTEPHUH MTPOBOJAUMOTO aHAIIH3A;

BOCIIPUHMAMATh,  (OPMYJIHPOBaTh W  NpPeoOpa3OBbIBATH  CYXKICHHS:
YTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AUHUYHbIE, YaCTHBIE U 00IIne, YCIOBHBIE;

BBIABJIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPCUHSI
B (akTax, JAHHBIX, HAOIOJACHUAX M YTBEP)KICHUSX, MpEIarath KPUTCPHU LIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

JieNaTh BBIBOABI C KCIOJNB30BAHHEM 3aKOHOB JIOTHKH, IEIyKTHBHBIX |
MHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOAUTH CaMOCTOATENIBHO 0KA3aTeNbCTBA MATEMAaTUIECKUX yTBEPIKACHUH
(IpsIMBIE ¥ OT POTHBHOTO), BEICTPAUBATh apIyMEHTALUIO, IPUBOAUTH PHUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KACHHS M BBIBOJIBI;

BbIOMpaTh croco0 pemieHUss ydeOHOW 3agauu  (CpaBHHUBATh HECKOIBKO
BapUaHTOB PEIICHU, BHIOUpATh HanboJee TOAXOAAIINI C y4ETOM CaMOCTOSTEINEHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTesibCKue AeHCTBUS:



WCIIOJIb30BaTh BOMPOCH KakK HCCIENOBATENbCKANA HHCTPYMEHT IO3HAHMS,
(¢opMymupoBaTh  BONPOCH,  (QUKCHpYIOIIME  TPOTHUBOpEYHE,  HpodieMy,
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (pOpMHPOBATH THUIOTE3y, apryMEHTHPOBAThH
CBOIO ITO3HUIINIO, MHEHHE;

MIPOBOJUTH CAaMOCTOSITENIFHO CIJIAHWPOBAHHBIM IKCIIEPUMEHT, HCCIIEJOBAaHUE
0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SBJICHHS, MpoIiecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEKAY 00BEKTaMH, SIBICHHUSIMH, IPOIECCAMHU;

CaMOCTOATENbHO (HOPMYIHPOBaTh OOOOIIEHHS M BBIBOABI IO pe3ysbTaTaM
MPOBEIEHHOTO  HAONIOZCHWS, WCCIIEJOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MTOJTy9YCHHBIX PE3yIbTATOB, BEIBOJAOB M 00OOIICHNUI;

IPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE IpOIecca, a TakKe BBLABUTATDH
TIPEIITOJIOKEHHSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ ungopmanmeii:

BBIABJIATH JAeDUIMTH MHDOpMALUK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U JUIS PELLICHUS 3aIa4H;

BBIOMPATh HHGOPMALIMIO U3 UCTOUYHUKOB Pa3JIMYHBIX TUIIOB, aHAIW3UPOBATH,
CHUCTEMaTH3HPOBATh U MHTEPIPETHPOBATH MHPOPMAITUIO PA3IMIHBIX BUAOB U POPM
Npe/ICTaBIICHUS;

CTPYKTYPUpPOBAaTh MH(POPMALUIO, MPEACTABIATh €€ B PasIM4HbIX (opmax,
WILTIOCTPUPOBATH Tpaduieck;

OLICHHUBATh HaJIE&KHOCTD nHdopmanun 1o CaMOCTOSITENTHHO
c(hOpMyYIMPOBAHHBIM KPUTEPHSIM.

KomMyHHuKaTHBHBIE YHHBEPCaJbHbIE YUeOHbIE IeiiCTBUS

Oomenne:

BOCTIPUHUMATD U (DOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBUSIMH U
LEJIIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK) TOUYKY 3PEHUS B YCTHBIX
W THUCHMCHHBIX TEKCTaX, JaBaTh IMIOSCHCHHWS II0 XOJy peIICHUs 3a1auH,
KOMMEHTHPOBATh ITOYICHHBIN Pe3yIbTaT;

B X0Jle 0OCYXK/IEHUsI 33aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOIl TEeMbl,
MpoOJIeMBI, pelaeMoil 3amadd, BBICKA3bIBATh WJICH, HAIlCIICHHBIE HAa TIOMCK
pEIICHUs, COMOCTaBIATh CBOM CYXACHUS C CYXXICHUSMHU JPYTHX YYaCTHHKOB
JMaJiora, OOHApPYKUBATh PA3JIMINEC W CXOJCTBO TO3WINH, B KOPPEKTHOW (opme
(hopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEICTaBIATh PE3Y/IbTATHl PELICHUS 3a]ayl, SKCIIEPUMEHTa, HCCIIEeJOBaHUs,
MPOEKTa, CaMOCTOSATEIILHO BHIOMPAaTh (opMaT BBICTYIUICHUS C YYETOM 3amad
MPE3CHTAINN U 0OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbBIC yHHBEpcaabHbIe YUeOHbIC NeliCTBUS
Camoopranuzanms:



COCTABJIATH IUIAH, aJITOPUTM PELICHHS 3aJa4ul, BEIOUpATh CIIOCO0 PElICHHs C
YYETOM MMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHHI C y4€TOM HOBOW HH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBIH HHTEIIEKT:

BIaZeTh HABBIKAMH  TIO3HABATENBHOW  pedreKcHd Kak  OCO3HaHHSA
COBEpIIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIaJCTh
crocobamMu caMOIPOBEPKH, CAMOKOHTpOJISL TIpoliecca M pe3yibrara pelieHUs
MaTeMaTHYeCcKOoil 3a1auu;

NPEBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEIICHHUU 3a]auH,
BHOCHTBH KOPPEKTHUBEI B JICSTEIFHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TaHHBIX,
HalJeHHBIX OIIMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBHIM, OOBSICHATH IPUYHHBI
JOCTHKEHHS WM HEJAOCTH)KEHUS Pe3yJIbTaToB NEeATeIbHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

HOHMMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHON M MHIUBHIYaIbHOU
paboThl TIPH pelmICHUH yuYeOHBIX 3a7ad, MNPUHHUMATh 1eJb COBMECTHOM
JeATeNIbHOCTH, IUIAaHUPOBATh OPTAaHHM3AIMI0 COBMECTHOW pabOTHI, pacmpenesnsiTh
BUIBI paboT, JOrOBapUBATHCS, 00CYKIATh IIPOLECC U PE3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popMax paboThl (00CYxAeHHsI, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U HHbIC), BBIIIOJIHATH CBOIO YaCTh PAOOTHI M KOOPAUHUPOBATH
CBOM JICWCTBHS C APYTHMH WICHAMH KOMaH/IbI, OLICHUBATh Ka4eCTBO CBOETO BKJIaza
B OOIMA NPOAYKT IO KPUTEpUsAM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aUMOJEICTBHUSL.

IMPEJMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca o0ydaronuiics HAydIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU MOHSATHSIMA CTEPEOMETPHU IIPH
pelleHnH 33/1a4 ¥ TIPOBEJICHUN MaTeMaTHIeCKUX pacCy KIACHUH;

e TPUMEHATH aKCHOMBI CTEPEOMETPUHU U CICJICTBHUS U3 HUX MpPU PEIICHUH
TeOMETPUUYECKHX 32/1a4;

e KJacCU(UIMPOBATL B3aUMHOE PACIOJOXKCHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TMOHATUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY MPSIMBIMH B TPOCTPAHCTBE, MEXAY NPSIMOH U
IUIOCKOCTbIO;

e CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU,



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHIBl MHOTOTPAHHHUKOB (TIpU3Ma,
UpaMu/Ia, IPSMOYTONBHBIN NapauteNenuen, Kyo);

e KIaccU(UUUPOBATH  MHOTOTPAHHUKH, BBHIOMpAs  OCHOBaHWSA  JUIA
KIIACCU(PUKAIUY;

e CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBS3aHHBIMH C  CEYCHHEM
MHOT'OT'PAaHHUKOB TIJIOCKOCTBIO;

e BBINOJHATH TapauieNIbHOE, HEHTpaJIbHOE u OpTOTOHAJILHOE
IPOEKTUPOBaHKE (PUTYDP Ha INIOCKOCTh, BHITOJIHATE N300pakeHHs GUryp Ha
TUTOCKOCTH;

e CTPOWTH CEYECHHS MHOTOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBITTOJIHSITH
(BBIHOCHBIE) INIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBHIX 00BEMHBIX (uryp:
BHJ] CBEpXY, COOKY, CHU3Y;

e BBUMCIATH IUIOMAJM  IOBEPXHOCTEH  MHOTOIPaHHHKOB  (IIpH3Ma,
MUpaMH/Ia), TEOMETPUIECKHX TeJ C IPUMEHEHHEM (POPMYJT;

¢ CBOOOJTHO OTEPHPOBATH IMMOHATHAMHU: CHMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Ch U IIJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (DUTYPBI;

e CBOOOJHO OIEPUPOBATH MOHSATUSIMH, COOTBETCTBYIOINIMMH BEKTOpaM U
KOOp/MHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACHCTBHSI Ha/l BEKTOPAMH;

e pemare 3aJadd Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOLICHUH |
HaXO0’KJCHNUE T€OMETPUIECKUX BEJTMUNH, TPUMEHSISI U3BECTHBIE METOBI IPU
peIIeHHH MaTeMaTH4YeCKHX 3a/ad MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH;

e IMPUMEHATH MPOCTEHIINE NPOTPaMMHBIE CpPEICTBA U  JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH PEILICHUN CTEPEOMETPHUYECKHX 3a/1a4;

e W3BIEKATh, NPEOOPa3OBBIBATH M HWHTEPIPETUPOBATH WH(POPMALHUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpPEJICTABICHHYIO Ha
YepTekax U pUCyHKax;

e IPUMEHATh IOJYYEHHbIC 3HAHUSA Ha [PAaKTUKE: CpPaBHUBATb U
aHAIM3UPOBATh PealbHbIe CUTyallud, MPUMEHITh W3yUeHHbIE MOHSATHUS B
mporiecce  MOWCKAa PEIIeHHsT MaTeMaTh4eckd Cc(hOopMyJIHpOBaHHON
npoOJieMbl, MOJEIUPOBATh peajbHbIE CUTYallMd Ha $3bIKE I'€OMETPHUH,
HCCIIEIOBATh TIOCTPOEHHBIE MOJIENTN C HMCIOJIh30BAHUEM T'€OMETPUYECKUX
NOHATUI M TeopeM, ammapara anreOpbl, peliaTh NPaKTHYeCKHe 3aJadd,
CBSI3aHHBIE C HAXOXKAECHUEM I'€OMETPUUECKUX BEJIUYLH;

e WMETh NPEICTaBICHHS OO0 OCHOBHBIX JTalaX Pa3BUTHA T€OMETPHU KaK
COCTaBHOM YacTh (hyHAAMEHTA PA3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiracca o0y4aromuiicss Hay4InuTCst:



cBOOOJIHO OMNEpPUPOBATH ITOHATHUSMH, CBSI3aHHBIMH C IMJIMHIPHYECKOH,
KOHHYECKOH W C(EepUUecKOil TOBEPXHOCTSAMH, OOBSCHATH CHOCOOBI
MOJTYy4YCHHUS;

OTIEPUPOBATH MOHATHSIMHU, CBS3aHHBIMH C TEJIAMH BPAIICHUS: HINHAPOM,
KOHYCOM, chepoii 1 mapom;

pacro3HaBaTh Teyna BpamieHus (UWWIMHAP, KOHyC, cdepa W Immap) u
OOBSICHATH CIIOCOOBI ITOTyYESHHUS TEJ BPAILlCHHS;

KJaccU(UIMPOBaTh B3aMMHOE PACHONOKEHHE c(ephl U INIOCKOCTH;
BBIUUCIISIT BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TeJ BpalleHUS,
00BEMBI M TIJIOMIAIN TIOBEPXHOCTEH MHOTOTPAaHHMKOB M TEJ BPAILICHUS,
TeOMETPUUECKUX TeJl ¢ IPUMEHEeHHeM (HopMmyIr;

cBOOOJTHO OIEpUpPOBATh MOHSTHSIMH, CBSI3aHHBIMH C KOMOWHAIMSMHU Tel
BpallleHUs M MHOTOIPaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIH B cdepy U
OTIMCaHHBIA OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WIJIH TEJIO
BpALICHHS;

BBIYHCIIATH COOTHOLIEHHUS] MEXIY IUIOIAIsIMU TIOBEPXHOCTEN 1 00BbEMaMu
MMOJIOOHBIX TEJI,

n300paxaTb u3y4daeMmble (UTYpHI, BBHIOJHATH (BBIHOCHBIC) IIIOCKHE
YEpTEeIKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, cOOKY,
CHH3Y, CTPOUTH CEUEHHS TEIl BPAIICHUS;

W3BJIEKaTh, HMHTEPIPETHPOBAaTh M MpPeoOpa3oBBIBATh HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TIpPEJCTaBICHHYI0 Ha
yepTexax M pUCYHKaX;

CBOOOHO OTIEpHPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHSATH OTIEPALMU HaJl BEKTOPaMH;

3a[aBaTh INIOCKOCTh YPaBHEHNUEM B JIEKapTOBOM CHCTEME KOOPAWHAT;
pelaTh TeoOMeTpUYeCKUe 3a/1auu Ha BEIYUCIIEHHE YTII0B MEX/Ty IPSIMBIMU 1
TUTOCKOCTSIMH, BBIYHCIICHHUE PACCTOSHUN OT TOUKH 0 TNIOCKOCTH, B IIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1A IIPU PEILCHUH;
cBOOOJTHO OTEpPHPOBATh TMOHSTHSIMHU, CBSI3aHHBIMH C JBW)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABMKECHMUIA;

BBIIIOJHATh HM300paKEHUS MHOTOTPAHHUKOB M TeJN BpAIEHHs IIpU
Mapajyielb-HOM — MEepeHOCe, I[EHTPAIBHOW  CHMMETPHH, 3€pKalIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSAMOIL, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUCHHS MHOTOTPAHHHMKOB M TeJl BpAlllEHHs: CEUCHUsS LMINHIpA
(mapaJyutenbHO M MEPIIEHANKYIISIPHO OCH), CEUYEHUs KOHyca (TTapaieibHbIe
OCHOBAHHMIO M IPOXO/IAIINE Yepe3 BEPIIMHY ), CEUCHUS I1apa;
UCTIONB30BaTh METOIbl IIOCTPOCHUS CEUEHMI: METOZ CJIeIO0B, METO.
BHYTPEHHETO NPOEKTHPOBAHUS, METOJ IIEPEHOCa CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh N€OMETPUUECKHE YTBEPIKICHUS;

NPUMEHSTh TeoMeTpryecknue (pakThl JUIA pelIeHHs CTePeOMETPHYESCKUX
3aja4, MNPEeANoJIaraloliX HECKOJIBKO IIaroB pPELICHUS, €CIU YCIOBUS
MIPUMEHCHUS 3a]]aHbl B IBHOW 1 HESIBHOU (hopMe;

pemars 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUH U
HaXO0X/ICHNE T€OMETPUYECKUX BEINYMH;

MPUMEHATH NPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4;

MIPUMEHSTH MOTy4YECHHbIE 3HAaHUS Ha IPAKTHKE: CPABHUBATh, AHAJIU3UPOBATh
U OLECHUBATh pEAIbHBIC CHUTyallUd, IPUMEHATh W3y4YEHHBIC IIOHATHS,
TEOpPEMBI, CBOMCTBa B IIpOLIECCE MOKMCKA pEIIEHUS MaTeMaTH4eCcKu
c(hopMyIMpPOBaHHON NPOOIEMBI, MOJEINPOBATh peaIbHBIE CUTyallud Ha
SI3bIKE FEOMETPHH, UCCIIEI0BATH TOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHHEM
TEOMETPUUYECKMX TIOHSATHH M TEOpeM, ammapara ainreOpsl, pelaTh
MIPAaKTUYECKUE 3aJ[aud, CBS3aHHbIE C HAXO0XJICHHEM T'€OMETPHUECKUX
BEJIMYMH;

UMETh TPEICTaBICHUS] 00 OCHOBHBIX JTalax Pa3BUTUS T€OMETPHUU Kak
COCTaBHOM YacTh (hyHIAAMEHTA PA3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KosmmuecTBo yacos DJIEKTPOHHbBIE
Ne HaunmMeHoBaHue pa3aejioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoaensie  Ipakruieckite o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypesr
1 BBenenue B crepeomMeTpuio 23 1
) B3anmMHOe pacmonioxkeHne MpsSMbIX B 6 1
MPOCTPAHCTBE
3 ITapasnnenpHOCTh MPSIMBIX M TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [MeprieHIUKYIAPHOCTE MPSIMBIX H 25
IJIOCKOCTEH B IPOCTPAHCTBE
VYTJIBI ¥ pacCTOSIHUS 16
MHororpaHHUKA 7
Bexrtops! B npocTpaHcTBe 12
8 HOBToPeHHe, 000011IeHHE U CUCTEMATH3ALINS 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KUIACC

HaumenoBanue pa3jiesoB U TeM
Ne n/m
NMPOrpaMMbI

1 AHanuTA4YecKasi TeOMeTpus

TToBTOpenue, 0600IIEeHUE U
CHUCTEMATHU3ALUs 3HAHUM

3 O06bEM MHOTOTpaHHHUKA
Tena Bpamienus

[Tnomaau moBepxXHOCTH U 0OBEMBI
KPYTJIBIX TET

6 JBKkeHus

IToBTopenue, 0600IICHNE 1

CHCTEMaTHU3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoaunyecTBO yacoB

Bcero

15

15

17
24

17

102

Kontpoabnbie
padoThI

IpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcebl



PaGouasi mnporpamma y4eGHOro Kypca «BepoiTHOCTP M CTATHCTHKA.
Yriy0JeHHbI YPOBEeHb»
MNOSACHUTEJIBHAS 3AIIMCKA

YueOHblit Kypc «BeposTHOCTb M CTAaTHCTHKAY YIITyOJIEHHOTO YPOBHSI SIBJISIETCS
NPOJODKEHHEM M Pa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca YriyOnéHHOro
YPOBHS Ha YPOBHE CpeAHETo o0miero oOpa3oBanus. Y UeOHBIN Kypce MpeaHa3HauCH
i (OPMHUPOBAHUS Y OOYYAIOIIMXCS CTATUCTUYECKOH KYJNbTYPHI M TTOHUMAaHHSA
pOIM TEOPHH BEPOSITHOCTEH KaK MAaTeMaTHMYECKOrO MHCTPYMEHTa Ul M3y4EHUs
CITly4ailHBIX COOBITHH, BEIMUYHMH U niponeccoB. [Ipu n3ydeHun Kypca o0oramaroTces
NPEACTAaBICHUs. OOYHYAIOIIMXCSI O METOAAX MCCIENOBaHMA HM3MEHYMBOTO MHpA,
pa3BuBaeTCs IMOHMMAHWE 3HAYMMOCTH W OOIIHOCTH MaTEeMaTH4eCKHX METOJIOB
MO3HAHUS KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOTO
MHUPOBO33pEHUS.

Conepxanne y4eOHOrO Kypca HampaBlIe€HO Ha 3aKpelUieHHe 3HaHWH,
MOJIYYSHHBIX TIPH M3YYSHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs, U
Ha pa3BUTUE NPEICTABICHUI O CIydalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXITY
HUMH Ha BaXKHBIX NPUMEPAX, CIOKETHI KOTOPBIX MOYEPHHYTHI U3 OKPYXKAFOIIErO
mupa. B pesynbraTe y o0yudaromuxcs 10JDKHO chOPMHUPOBATELCS NPEACTABICHHUE O
HanboJiee ynoTpeOUTENbHBIX U O0MIMX MaTeMaTHIECKHX MOJIEIISX, NCTIONb3YEMBIX
JUIS OTTUCAaHMS AHTPOTIIOMETPUYECKHUX B JIeMOTpaMueCKUX BEINUNH, HOTPEIIHOCTEH
B Pa3IM4HbIC POJA U3MEPEHUAX, ATUTEILHOCTH 0e30TKa3HOM pabOThl TEXHUUECKUX
YCTPONCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUH U IIPOLIECCOB B 00IIecTBE. Y UeOHBIH
Kypc sBisieTcs 0a30il JI1 OCBOSHHS BEPOSTHOCTHO-CTATHCTHYECKUX METOMOB,
HEOOXOAMMBIX CIICIMAIUCTaM He TOJIbKO MH)KEHEPHBIX CHELUaIbHOCTEH, HO TaKoKe
COLMAJIBHBIX M TICHXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE 0OLIECTBEHHBIC HAYKH
B 3HAYMUTENbHOW Mepe HCIONB3YIOT amnmapaT aHanu3a OONBIIMX JaHHBIX.
LenTpanpHy!0 4acTh y4eOHOTO Kypca 3aHHUMaeT OOCYXKJEHHE 3aKOHa OOJBIINX
yucell — (YHIAMEHTAIBHOTO 3aKOHA INPHPOABI, MUMEIOIIEr0 MaTeMaTHYECKYIO
(hopmanmzanuo.

B coorBercTBMM C yKa3aHHBIMH IIETISIMH B CTPYKType Y4eOHOTO Kypca
«BeposTHOCTP M CTAaTHCTHKa» Ha YIIyONEHHOM YpPOBHE BBINIENCHB OCHOBHBIC
coniepxarenbHble JIMHUK: «CirydaiiHple coObITHSI M BeposTHOCTH» H «CirydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JIMHHMH B Y4eOHBIH KypcC BKIJIIOUEHBI JIEMEHTBl TEOPUU
rpah0oB M TEOPUM MHOXECTB, HEOOXOIWMBIE JJIsI IOJHOIIEHHOT'O OCBOCHHS
MaTepuaja ITaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHUECKUX YUIEOHBIX
KYpPCOB.

Copneprxanue nmuann «CirydaiiHble COOBITHS ¥ BEPOSITHOCTHY CIYXKHT OCHOBOH
i (GOpMUPOBaHUS IPEACTaBICHUN O paclpelneleHuH BEpOSTHOCTEH MEXIy



3HAUYCHUSIMU CIIyYalHbIX BEJIMYMH. BakHYI0 4acTh B 3TOW COAEPKATEIBHOMN JIMHUHI
3aHMMAeT HW3YYCHHE T'€OMETPHYECKOTO M OWHOMHAIBHOTO pAaCIpeNeICHUd u
3HAKOMCTBO C MX HENPEPHIBHBIMHU aHAJIIOTAMHU — IOKa3aTEeIbHBIM M HOPMAJIbHBIM
pacrpeaeeHusIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMH CIYyYalHBIMH BEIUYMHAMUA U
paclpeeICHUsIMU, aKICHTUPYIOT BHAMaHUE OOyYaIONUXCS Ha OIMUCAaHWH |
M3YYCHUU CITyJailHBIX SBICHHIA C TIOMOIIBIO HEMPEpHIBHEIX (PyHKIMHA. OCHOBHOE
BHHUMAaHUE yJeNsieTcs IoKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeeIeHUsM.

B y4eOHOM Kypce mpemycMaTpuBaeTCsi O3HAKOMHTEIIFHOE W3YyUeHHE CBS3H
MEXIy CIOy4yalHbIMU BEJIMYMHAMU M OINUCAaHUE OJTOW CBSI3U C IMOMOLIBIO
koo dHIIMeHTa KOPpENSUK M €ro BBIOOPOYHOTO aHayiora. OTH DIIEMEHTHI
COZepKaHUs Pa3BUBAIOT TeMY «JlMarpaMMbl paccenuBaHUs», U3YUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl, 1 BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KypCOB
areOpsl U T€OMETPHH.

Emwé ommH »3iemMeHT  coaepxkaHus, KOTOpBIM  Hpenjaraercs Ha
03HAKOMHUTEJIFHOM YPOBHE — IIOCJIEIOBAaTENIbHOCTh CIy4YallHBIX HE3aBUCHUMBIX
COOBITHIA, HACTYNAIOIINX B €AMHUILY BpeMeHU. O3HaKOMJIEHHE C paclpeesieHneM
BEPOSTHOCTEH KOJMYECTBA TAaKMX COOBITUH HOCUT pa3BUBAIOIIMI XapakTep H
SIBIISIETCS AKTYaJIbHBIM JIJIsl OyyIIUX a0MTypUEHTOB, MMOCTYIMAIOUIMX Ha Y4eOHbIE
CIIEIMAIFHOCTH, CBSI3aHHBIC C OOIIECTBCHHBIMH HAYKaMH, TICHXOJIOTHCH W
yIpaBIECHUEM.

Ha u3ydenue yaeOHOTO Kypca «BeposSTHOCTh M CTATHCTUKAY» Ha YTITyOJICHHOM
ypoBHe oTBoanTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kmacce
— 34 gaca (1 gac B HEzIemIO).



COJAEP KAHUE OBYYEHNUSA
10 KJIACC

I'pad, ces3ubIl Tpad, myTn B rpade: mukisl 1 nenu. CTeneHs (BaJICHTHOCTD)
BepunHbL. ['padpl Ha iockocTH. JlepeBbs.

Crny4aiiHple S9KCIIEpUMEHTHI (OIBITHI) M CIIy4aiHbIe COOBITHS. DIIeMEHTapHbIC
coObITHS (MCX0BI). BepoATHOCTH ciydaifHOro cOOBITHS. Bim30cTh 49acTOTHI U
BEPOSITHOCTH COOBITHH. CTydaifHbIE OIBITHI C PABHOBO3MO)KHBIMHU 3JI€MEHTAPHBIMH
COOBITHSIMH.

Omnepaiuu HaJ COOBITHAMU: NIEpeceyeHne, 00beANHEHNEe, IPOTHBOIIOJIOKHbIE
coObITus. {narpammel Ditniepa. @opMmyina cI0KeHHs BEpOSATHOCTEH.

YcioBHass BEpOSTHOCTb. YMHOXKEHHE BeposiTHOCTEH. JlepeBo ciiydailHOro
skcriepuMenTta. @opmyna nonHoi BepostHocTH. Dopmyna baiteca. HezaBucumelie
COOBITHSL.

bunapusbIii cirydaliHblii onBIT (MCIIBITAHHUE), YCIIeX U HeyAada. He3aBucumeie
ucneiTaHus. Cepusi He3aBUCUMBIX UCHBITAHUM A0 mepBoro ycnexa. [lepecranoBku
n ¢akropuan. Ymcno coueranuit. Tpeyrompruk Ilackams. Popmyma OuHOMA
Herotona.

Cepus He3aBUCUMBIX HcTibITaHui bepryium. Ciay4yaiHblii BEIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinass  BenmumHa. Pacmpenenenme  BepositHocTeit.  Jmarpamma
pactpenenenus. Onepanyu Haj CIydailHBIMHU BeJIMYMHaMU. buHapHas ciydaiHas
BennunHA. [IpuMepsl pacmpeneneHui, B TOM YHCIE T'€OMETPHUECKOE M
OMHOMHAITBHOE.

11 KJIACC

CoBMecTHOE paclipefiefieHHe JBYX CIlydyallHbIX BeJdW4YMH. He3aBuUCHMEIE
CITydaiiHble BEJTMYMHBI.

MaremaTiueckoe OXUIaHWE CIyYallHOW BENWYMHBI (pacIlpeeeHus).
[Tpumepbl TIpUMEHEHUS] MaTEeMaTHYECKOTO OXHJAHWS (CTpaxoBaHHE, JIoTepes).
MaremaTnyeckoe OXuJaHHEe OMHApHOW CIy4alHON BEIMYMHBI. MaremMaThdeckoe
OKUJAHUE CYMMBl CIy4allHBIX BEJMYMH. MaremMaTHdeckoe  OKUAaHUE
TEOMETPUYECKOTO ¥ OMHOMHUAITBHOTO PACIIPEICTICHAN.

Hucnepcuss ¥ CTaHJApTHOE  OTKJIOHEHUE  CIyYalHOW  BEJWYMHBI
(pacnpenenenus). [ucnepcust OMHAPHOW Cly4aliHOW BEJIMYMHBI. MaTemMaTndeckoe
O’KH/IaHUE TIPOU3BEJICHNS U TUCTIEPCHSI CYMMBI HE3aBUCHMBIX CITy4aiHBIX BEJTUUNH.
[ucnepcuss M CTaHIApTHOE OTKIOHEHHE OMHOMUAJIBHOTO paclpeleIeHHUs.
Jucnepcus u ctanAapTHOE OTKIIOHEHHE T€OMETPUIECKOTO paclpeAeIeHUs.



HepasenctBo YeOpnuéBa. Teopema YeoOpmmésa. Teopema beprymmm. 3akon
Oospmmx  ymcen.  BpiOopouHBId  MeTOA — HccnenoBaHHW.  BriOopoyHBIe
XapakTepucTUKH. OLeHHBaHHE BEPOSITHOCTU COOBITUS IO BHIOOPOYHBIM JAaHHBIM.
IIpoBepka NpoCTENINX MMIOTE3 ¢ HOMOIIBIO N3YYEHHBIX PACIPENCICHHMN.

HemnpepbiBable cnyuaiiHble BenuuuHBL. lIpuMepsl. @yHKIMS IUIOTHOCTH
BEPOATHOCTU paclpezeneHus. PaBHOMepHOe paclpeieneHne U ero CBONCTBA.
3amaun, NPUBOSIINE K TOKa3aTEILHOMY paclpeeNeHNI0. 3a1auu, MPUBOSIINE K
HOPMaJIbHOMY  PacIpeAeIICHUIO. DyHKIUA IUIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacrpe/iesieHus, ()yHKIHS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO
pacnpenenenus. OyHKIHS INIOTHOCTH M CBOWCTBA HOPMAJIBHOTO PacTIpeIeIeHUs.

[locnenoBaTesbHOCTh  ONMHOYHBIX ~ HE3aBHCUMBIX  COOBITMH.  3amaun,
npuBOAALIKE K pacnpeeneHuto [lyaccona.

KoBapuarnus aByx chy4aiHeIx BenwdyuH. Koa(duuueHT JMHEHHOM
xoppessaiuu. CoBMecCTHble  HaONIOAEHMA JABYX BeJWYUH. BbiOopouHsIit
ko3 duimeHT Koppensuuu. Paznudre Mexay THHEHHOH CBS3bI0 M MPHUYUHHO-
CJeICTBEHHOM CBsA3bI0. JInHEiHast perpeccusi, MeTol HAMMEHBILINX KBaJIpaToB.



INVIAHUPYEMBIE PE3VYJIbTATblI OCBOEHUSI YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:ka1aHCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKAAHCKON TO3HUIIUK 00YUJaIOMIErocs: Kak akTHBHOTO H
OTBETCTBEHHOTO WIEHa POCCUHCKOT0O 00IIeCTBa, MPEICTABICHHE O MATEMaTHIECKUX
OCHOBaX (YHKIMOHHPOBAHUS PAa3IWYHBIX CTPYKTYp, SBJICHHUH, Npoueayp
rpakJaHCcKoro  oOmectBa  (BBIOOpBI,  OMNPOChI W JAPYroe),  yMEHHue
B3aMMOJICIICTBOBATh C CONMAIBHBIMH WHCTUTYTAaMH B COOTBETCTBHHM C UX
(YHKIMAMH 1 Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh POCCUHCKOW T'pa)KTaHCKOW HMAEHTHYHOCTH, YBRKEHUS K
NPOLUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLICHHE K
JIOCTHKEHHUSIM POCCHUMCKUX MaTeMaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIONIb30BAaHHE HTHX JOCTIDKCHHI B JpPYrHMX HayKaX, TEXHOJOTHAX, chepax
9KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO HAapoAa, ChOpPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO MOBEACHHMS, CBI3AHHOTO C MPAKTUYECKHM
MIPUMEHEHNEM JOCTIKEHUI HAYKH U JIESITEIbHOCTHIO YIEHOT0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IIOCTPOEHHE YCTOWIMBOTO OYy/IyIIEro;

4) 3cTeTHYECKOT0 BOCTIMTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33124, pellICHH, PacCyKIACHU, BOCIPUUMUYHUBOCTD K
MaTeMaTHYECKUM acTeKTaM pa3iIMyHbIX BUIOB HCKYCCTBA;

5) pu3uyecKoro BOCIMTAHMS:

cOPMUPOBAHHOCTL YMEHHS MNPUMEHSATh MaTeMaTH4ecKHe 3HaHWA B
WHTEpecax 3I0pOBOTO U 6e30macHOro o0pasa KHU3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBBIO (370pOBOE NHTaHWE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryisipHas (Gu3uueckas aKTMBHOCTB), (PU3NUECKOE COBEPLICEHCTBOBAHHE
MIPY 3aHATHSAX CIIOPTHBHO-0370POBUTEIBHON JAEITEIbHOCTHIO;

6) TPyAOBOr0 BOCIUTAHUS:

TOTOBHOCTh K TPYAy, OCO3HAHME ILIEHHOCTH TpPYyLOJroOus, HHTepec K
pa3nmuuHbIM  chepaM  Tpo(ECCHOHANBHOW  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M €€ MNPWIOKEHUSIMH, YMEHHE COBEpLIaTh OCO3HAHHBIH BBIOOD
Oyaymeii mnpodeccnd ¥ peaIn30BBIBATH COOCTBEHHBIE JKW3HEHHBIC ILIAHBI,
TOTOBHOCTb M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



camM0o00pa30BaHMI0 HAa TPOTSHKEHHWH BCEH JKW3HH, TOTOBHOCTH K aKTUBHOMY
YYacTHIO B PEUICHUH MTPAKTUIECKUX 3a]1a4 MaTeMaTHIeCKON HAaIlpaBIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHNSA

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJNBTYpHl, TOHMMAHUE BIUSHUA
COLMAIEHO-I)KOHOMHUYECKHX TIPOLIECCOB HAa COCTOSHHE NMPHUPOJHON M COIMATbHOM
Cpezbl, OCO3HAHKE ITI00aNbHOIO XapaKTepa SKOJIOIHYeCKUX Ipo0IeM, OpUeHTaIus
Ha TPUMEHEHHE MAaTEeMaTHYeCKHX 3HAaHWK Ui peleHHs 3ajad B OO0JIacTH
OKpY’KaloIlel Ccpenpl, IUIAHMPOBAHUE IOCTYNKOB M OLEHKH MX BO3MOXKHBIX
HOCJIEAICTBUH UL OKPY KaroLel cpesl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIECTBEHHON ITPAKTUKU, HOHUMaHNE MaTeMaTHIECKON
HayKH Kak c(hepbl 4eJIOBEUEeCKON eI TeIbHOCTH, TAIIOB €€ Pa3BUTHA U 3HAYUMOCTH
JUIS Pa3BUTHUS IMBUIIN3AIINH, OBJIaJICHUE SI3bIKOM MaTEMaTUKU M MaTeMaTHYeCKON
KyJIBTYpOH KaK CpeJICTBOM ITO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO
U UCCIIEJI0BATENBCKYIO JESATENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/bHbIE YHUBEPCAJIbLHbIE YYeOHbIE elicTBUSA

Ba3oBble Jornyeckue AeiicTBUA:

BBIIBIIATE M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTeMaTHYECKHX
OOBEKTOB, TMOHATHH, OTHOIICHHH MEXIy MOHATHAMH, (OPMYJIHPOBAThH
OIpeieICHNs TIOHATHI, yCTAaHABINBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALIUHM,
OCHOBaHMs It 0000IICHNS ¥ CPABHEHHS, KPUTEPHUH MTPOBOJAUMOTO aHAIIH3A;

BOCIIPUHMAMATh,  (OPMYJIHPOBaTh W  NpPeoOpa3OBbIBATH  CYXKICHHS:
YTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AUHUYHbIE, YaCTHBIE U 00IIne, YCIOBHBIE;

BBIABJIATH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPCUHSI
B (akTax, JAHHBIX, HAOIOJACHUAX M YTBEP)KICHUSX, MpEIarath KPUTCPHU LIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

JieNaTh BBIBOABI C KCIOJNB30BAHHEM 3aKOHOB JIOTHKH, IEIyKTHBHBIX |
MHIYKTHUBHBIX YMO3aKIIOUEHHH, yMO3aKIIIOUEeHHH 110 aHAJIOTUH;

IPOBOAUTH CaMOCTOATENIBHO 0KA3aTeNbCTBA MATEMAaTUIECKUX yTBEPIKACHUH
(IpsIMBIE ¥ OT POTHBHOTO), BEICTPAUBATh apIyMEHTALUIO, IPUBOAUTH PHUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KACHHS M BBIBOJIBI;

BbIOMpaTh croco0 perieHUss ydeOHOW 3agauu  (CpaBHUBATh HECKOIBKO
BapUaHTOB PEIICHU, BHIOUpATh HanboJee TOAXOAAIINI C y4ETOM CaMOCTOSTEINEHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTesibCKue AeHCTBUS:



WCIIOJIb30BaTh BOMPOCH KakK HCCIENOBATENbCKANA HHCTPYMEHT IO3HAHMS,
(¢opMymupoBaTh  BONPOCH,  (QUKCHpyIOIIME  TPOTHBOpEYMe,  Ipoodliiemy,
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (pOpMHPOBATH THUIOTE3y, apryMEHTHPOBAThH
CBOIO ITO3HUIINIO, MHEHHE;

MIPOBOJUTH CAaMOCTOSITENIFHO CIJIAHWPOBAHHBIM IKCIIEPUMEHT, HCCIIEJOBAaHUE
0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SBJICHHS, MpoIiecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEXIY 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMHU;

CaMOCTOATENbHO (HOPMYIHPOBaTh OOOOIIEHHS M BBIBOABI IO pe3ysbTaTaM
MPOBEIEHHOTO  HAONIOZCHWS, WCCIIEJOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MTOJTy9YCHHBIX PE3yIbTATOB, BEIBOJAOB M 00OOIICHNUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOLECCa, a TakKe BBIABUIAThH
TIPEIITOJIOKEHHSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ ungopmanmeii:

BBIABJIATH JAeDUIMTH MHDOpMALUK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U JUIS PELLICHUS 3aIa4H;

BBIOMPATh HH(GOPMALUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMaTH3HPOBATh U MHTEPIPETHPOBATH MHPOPMAITUIO PA3IMIHBIX BUAOB U POPM
Npe/ICTaBIICHUS;

CTPYKTYPUpPOBAaTh MH(POPMALUIO, MPEACTABIATh €€ B PasIM4HbIX (opmax,
WILTIOCTPUPOBATH Tpaduieck;

OLICHHUBATh HaJIE&KHOCTD nHdopmanun 1o CaMOCTOSITENTHHO
c(hOpMyIHPOBAaHHBIM KPUTEPHSIM.

KomMyHHuKaTHBHBIE YHHBEPCaJbHbIE YUeOHbIE IeiiCTBUS

Oomenne:

BOCTIPUHUMATD U (DOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBUSIMH U
LEJIIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK) TOUYKY 3PEHUS B YCTHBIX
W THUCHMECHHBIX TEKCTaX, JaBaTh TMOSCHCHHWS II0 XOMy peIICHUS 3aJlauH,
KOMMEHTHPOBATh ITOYICHHBIN Pe3yIbTaT;

B X0Jle OOCYX/ICHUS 33[]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIAeMOIl TeMBbl,
MpoOJIeMBI, pelaeMoil 3amadd, BBICKA3bIBATh WJICH, HAIlCIICHHBIE HAa TIOMCK
pEIICHUs, COMOCTaBIATh CBOM CYXACHUS C CYXXICHUSMHU JPYTHX YYaCTHHKOB
JMayiora, OOHApYXUBATh PA3JIMINE W CXOJCTBO TO3WINH, B KOPPEKTHOW (opme
(hopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEICTaBIATh PE3Y/IbTATHl PELICHUS 3a]ayl, SKCIIEPUMEHTa, HCCIIEeJOBaHUs,
MPOEKTa, CaMOCTOSATEIILHO BHIOMPAaTh (opMaT BBICTYIUICHUS C YYETOM 3amad
TIpEe3CHTANN U 0COOEHHOCTEH ayAUTOPHU.

PeryasiTuBHBIC yHUBEpcaIbHbIE y4eOHbIC AeliCTBUS
Camoopranuzanms:



COCTABJIATH IUIAH, aJITOPUTM PELICHHS 3aJa4ul, BEIOUpATh CIIOCO0 PElICHHs C
YYETOM MMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHHI C y4ETOM HOBOM HH(OpPMALIUHL.

CaMOKOHTPOJIb, YMOIIMOHAIbHBIH UHTEIIEKT:

BIaZeTh HABBIKAMH  TIO3HABATENBHOW  pedreKcHd Kak  OCO3HaHHSA
COBEpIIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIaJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTpOJISL TIpoliecca M pe3yibTara pelIeHHs
MaTeMaTHYeCcKOoil 3a1auu;

NPEBUICTh TPYJHOCTH, KOTOPBbIE MOTYT BO3HUKHYThH TPH PEUICHHH 3a/1a4H,
BHOCHTBH KOPPEKTHUBEI B JICSTEIFHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TaHHBIX,
HalJeHHBIX OIIMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa 1M M YCIOBHIM, OOBSICHATh IPUYUHEI
JOCTHKEHHS WM HEAOCTH)KEHUS Pe3yJIbTaToB IESITENbHOCTH, HAXOIUTh OMINOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

HOHMMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHON M MHIUBHIYaIbHOU
paboThl TIPH pelmICHUH Yy4YeOHBIX 3a7ad, MNPUHUMATh [eJb COBMECTHOU
JeSTeNIbHOCTH, IUIAaHUPOBATh OPTaHHM3AIlMI0 COBMECTHOH pPabOTHI, pacnpeaensiTh
BUIBI paboT, JOrOBapUBATHCS, 00CYKIATh IIPOLECC U PE3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBLIX (popMax paboThl (00CYyxKaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» U HHBIC), BBIIIOJIHATH CBOIO YacTh PaOOThI K KOOPAUHUPOBATH
CBOM JICWCTBHS C APYTHMH WICHAMH KOMaH/IbI, OLICHUBATh Ka4eCTBO CBOETO BKJIaza
B OOIMA NPOAYKT IO KPUTEpUsAM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aUMOJEICTBHUSL.

IMPEJMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0ydaronuiics HaydIuTCs:

cBOOOJTHO OINEpHUPOBaTh MOHATUSAMU: Tpad, MIOCKuil rpad, cBsA3HBIA Trpad,
nyTe B rpade, Ienb, UK, AEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4aiHOTO
3KCIEPUMEHTA;

CBOOOZHO OIEPUPOBATh MOHATUSAMHU: CIyYalHBIH BKCIIEPUMEHT (OIBIT),
ClydaifHOe COOBITHE, 3JIEeMEHTapHOE CITydaiiHOe COOBITHE (JIIEMEHTAPHBIH NCXON)
CIly4ailHOTO  OMBITa, HAXOIUTh BEPOSTHOCTH COOBITHA B  ONBITAX C
PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHSMU;

HAaXOAWUTh U (POPMYJIHPOBATH COOBITHS: MepecedeHrne, 00beJMHEHNE TaHHBIX
coOBITHH, COOBITHE, NPOTHUBOIOJIOKHOE ITaHHOMY, HCIIOJIB30BaTh JHArPaMMBI
DOlinepa, KOOPAMHATHYIO TPSIMYIO JUIS PEHICHUs 3ajad, MOJIb30BaThC (HOpMyIoi
CIIO’KEHUSI BEPOSTHOCTEH /ISl BEPOSTHOCTEN IBYX M TPEX CIyYalHBIX COOBITHIA;



OTIEpHPOBATH HOHATHAMU: YCIOBHAs BEPOSITHOCTH, YMHOXXEHHE BEPOSITHOCTEH,
HE3aBHCHMBIC  COOBITHS, JIEPEBO  CIYYailHOTO  OKCIIEPUMEHTa, HAXOJHUTh
BEPOSATHOCTH COOBITHH C MOMOIIBIO MpaBWJIa YMHOXEHHS, JAEpeBa CIIy4aiHOro
OTIbITA, WCIOJB30BaTh (hopMyny MONHONW BeposiTHOCTH, (hopmyiy baiieca mpm
pelIeHNH 3aJad, ONpeNeysITh HE3aBUCHMOCTh COOBITHH 1O (opMyle H IO
OpraHu3alyy CIy4ailHOrO IKCIIEPUMEHTA;

NPUMEHSTh W3yYeHHbIE KOMOWHATOpHBIE (DOPMYJIBI ISt TEPEUHCIICHUS
9JIEMEHTOB MHOJKECTB, 3JEMEHTapHBIX COOBITHH CIy4alfHOTO OIBITA, PEIICHUS
33/1a4 110 TEOPUH BEPOATHOCTEN;

CBOOOJTHO  OMEpHPOBATH IOHATHSAMH: OWHAPHBIA  CIy4alHBIH  OIBIT
(ucnbITaHKNe), yCIeX M Heyjnaua, He3aBUCHMBIC HCIIBITAHMS, CEpHUsl UCIIBITAHUM,
HaXOJIUTh BEPOSITHOCTU COOBITHI: B CEpHH MCIIBITAHHI JI0 IEPBOTO yCIieXa, B CEpUH
ucnbITanuilt bepHyIuIH, B ONbITE, CBI3aHHOM CO CITy4aiHBIM BEIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOO/IHO OTNEpHPOBATh TMOHATHSIMU: CIIydaifHas BENWYMHA, paclpeaeieHHe
BEPOSATHOCTEH, [uarpaMma pachpeneieHus, OuHapHas ciydaiiHas BeJIMYMHA,
TeOMETPHUYECKOe, ONHOMHAIILHOE paciipe/ielieHIe.

K koniy 11 kiiacca o0y4aromuiics HayqInuTCst:

OIlepUpOBaTh IOHSATUAMHU: COBMECTHOE PpACIpPENEIEHUE JBYX CIIydaiHbIX
BEJIMYHH, UCIIOJIb30BaTh TAOJIUIly COBMECTHOTO PACIPEACICHUS ABYX CIIy4aiHBIX
BEJIMYMH JUIA BBIACICHUS DACIpPENENCHUsS KaXKA0M BEIUYMHBI, OIpeaesICHH
HE3aBUCHMOCTH CITyYaiHBIX BEJIHMYUH;

CcBOOOTHO OTIEPHPOBATH MOHITHEM MAaTEMaTHYECKOTO OXXHIAHHS CIydaiHOU
BEJIMYMHBI (pacrpeeseHus ), MPUMEHATh CBOHCTBA MaTeMaTHYECKOTO OXXUAAHHS
NIPY pEIIeHUH 33/1a4, BBIYHUCIATH MaTEMaTHYecKoe OKHAaHHe OMHOMHAIIBHOTO H
TEOMETPUYECKOTO PAaCIpECICHUI;

CcBOOOJTHO OIEPHUPOBATh MOHATHSIMH: JTUCIIEPCHUS, CTAHIAPTHOE OTKIJIOHEHHE
CIy4ailHOM BEJIWYMHBI, IPUMEHSATh CBOWCTBA JUCHEPCHUU CIyYalHOW BEIMYUHBI
(pactipenenienys) Mpy peLIEeHUM 3a/ad, BBYMCIATH IUCIEPCHI0 M CTAHIApTHOE
OTKJIOHEHHE T€OMETPHYECKOT0 1 OMHOMUAIBHOTO PaclpeeeHNH;

BBIYHUCIISITH BEIOOPOYHBIE XapaKTEPUCTHKH 110 JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTepPUCTUKM TEeHEPalIbHONH COBOKYIHOCTH JAaHHBIX 10  BBIOOPOYHBIM
xapakrepuctukaM. OIEHUBATh BEPOSITHOCTH COOBITHUI M MPOBEPSATH MPOCTEUIINE
CTaTUCTUYECKHE TUIIOTE3bl, TONIb3YSACh U3YUEHHBIMH PacIpeeICHUIMHU.



TEMATHYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoJnyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne n/m Kontpoabnbie IIpakTHyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI patoThI pecypesl
1 DieMeHTHI TeopHuH rpadoB 3
5 Crny4aiiHbI€ OTIBITHI, CITy4ailHble COOBITHS U 3
BEPOSATHOCTH COOBITHH
Omnepanuu HaJ MHOXKECTBAMU U
3 coObITusiMU. CITOXKEHNE H YMHOKEHHUE 5
BEPOSATHOCTEH. Y CI0BHAs BEPOSTHOCTD.
He3zaBucumbie coObITHS
4 DneMeHTH KOMOHMHATOPUKHI 4 1
Cepun nocne10BaTeNIbHBIX UCIIBITAaHUH.
5 Ucnbrranus bepaymmu. CiydaiiHbiii BEIOOD 5
13 KOHEYHOM COBOKYITHOCTH
6 CrnyqaiiHble BEJIMYMHBI U pacIpeeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



11 KUIACC

HaumeHoBaHMe pa3aeoB U TeM
NPOrpaMMbI

Ne n/m

3aKoH OOJBIINX YHCEN
DJIEMEHTHI MATEMAaTHYECKOIN CTATUCTHKU

HenpepriBHBIE ciiydaiiHble BETUYUHBI
(pactipenenenus), NoKazaTelIbHOE U
HOPMaJIbHOE PaCIpe/IeICHHS

Pacnpenenenue Ilyaccona
CBsi3p MEXy CITydailHBIMU BETUYMHAMHI

O000111EHE U CUCTEMATU3AIMS 3HAHNN

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoaunyecTBO yacoB

Beero KonTpoJsbHblie
padoTsl
5
4
11 1
34 1

IIpakTHyeckue

padoThI

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTeJibHbIE
pecypcsbl



MHOYPOUYHOE IIVNIAHUPOBAHUE

10 KJIACC
KoanuecTo yacos DJIeKTPOHHbIE
uupposbie
o Jlara
N— H/H TeMa ypOKa Beero Konrtpoasnbie IpakTnyeckne — 06pa3onaTeﬂbele
padorsl paéoTs! pecypent
1 MHO)KCCTBO, Orcepanr Haax MHOXKCCTBAMH U UX 1 0

CBOMCTBA

OCHOBHbBIE MPAaBUJIA H300PaKeHNUsI HA PUCYHKe
2. TUIOCKOCTH, MapaJUIeJbHBIX NPSIMBIX (0TPE3KOB), 1
cepeIMHBI 0TPe3Ka
3. Juarpammel Ditnepa-Benna 1 0

TlonsiTHS cTepeoMeTPUM: TOUYKA, PsIMasi,

MJIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE MPaBHJIA
4, H300pakeHHs HA PUCYHKe MJIOCKOCTH, 1
napajieJbHbIX NPSIMBIX (0TPE3KOB), cepeTMHbI
oTpe3ka
IIpumMeHeHue TeOpEeTHKO-MHOKECTBEHHOTO ammapara
JUTSL pelIeH st 33124

ITonsATHSA: Nepecexaouecs MVIOCKOCTH,
6. nepeceKawuecs NPsiMas U MJIOCKOCTh; 1
NOJIYNPOCTPAHCTBO
Panmonanbable uncia. OOBIKHOBEHHBIE U IECSTHYHEIE
JpoOu, MPOLIEHTHI, 6ECKOHEUHBIE TIEPHOIUUECKHE APOOH

I'pag, ceasnvli epagd, npedcmasaenue 3a0aqu ¢
nomowwo epagha

Pannonansusie uncina. OOBIKHOBEHHBIE U IECATHYHBIE
JpOOH, POLIEHTHI, 0ECKOHEYHBIE TIEPHOUUECKIE APOOH




TlonsiTus: nepeceKkarumuecHd nmiIoCKoCTH,

10. nepecexawuuecs MpsiMas U MJI0CKOCTh;
MOJIyTPOCTPAHCTBO
1 TIpumenenue npoOeii U MPOLIEHTOB IS PEIICHUS
' MPUKJIATHBIX 33129
MHororpaHHHKH, H300paKeHUe MPOCTeHIIMX
12. NMPOCTPAHCTBEHHBIX (PUTYP, HECYIECTBYIOIINX
00bEKTOB
13 TIpumenenue npoOeii U IPOLIEHTOB IS PEIICHUS
' TIPUKJIATHBIX 33729
MHororpaHHHKH, H300paKeHUe MPOCTeHIIMX
14. NMPOCTPAHCTBEHHBIX PUTYP, HECYIECTBYIOIINX
00bEKTOB
15 JleicTBUTENIbHBIC YKciia. PaliMoHAIbHBIE 1
' HppanroHaIbHbIC YHCIIa
16 Cmenens (sanenmuocms) eepuiunsl. Illymo 6 epade. 1
' Llenu u yuxavl -
17 Apudmernyeckue onepamny ¢ 1eHCTBUTEIHLHBIMI
' YHCIIAMA
18 AKCHOMBI CTEPEOMETPHH U NEePBbIe CJIEeACTBUS U3
' HHX
19. Monaynp AeiiCTBUTENBHOTO YHCIIa U €r0 CBOICTBA
20 AKCHOMBI CTEPEOMETPHH U TePBbIe CJIeACTBUS U3
' HHX
21 [MpubnmKkEHHBIC BBIYUCIICHHS, TIPABHUIIA OKPYTIICHHUS,

MPUKUJKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH



22.

23.

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CJIEICTBUS U3

HuX. Cioco0nI 3aJaHus MPSIMBIX U IJI0CKOCTEH B 1
npocrpancTBe. O003HAYEHNS MPSIMBIX H ILI0CKOCTET
OCHOBHBIE METOJIbI PELICHHUSI LIEBIX U IPOOHO-
palMOHANBHBIX YPAaBHEHHI U HEPABEHCTB

24.

25.

26.

I'pagul na nnockocmu. Jlepego cayuauno2o
aKcnepumenma

OCHOBHBIE METO/IbI PELICHHSI IEIBIX U TPOOHO-
palMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

H3o00paxeHne cedeHnii MUpaMubl, Ky0a U NpU3MBbI,
KOTOpPbIe MPOXOISIT uYepe3 ux péopa. Uzoopaxenue
nepece4yeHus MOJY4eHHBIX IVIOCKOCTeil. 1
PackpammBaHue OCTPOEHHBIX CeYEHU Pa3HBIMM

IBeTaMH

27.

28.

29.

30.

OCHOBHBIE METO/IbI PEIICHHS LENBIX U IPOOHO-
palMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB

H3o00pakenune ceueHnii nupamMuabl, Kyda U Npu3Msbl,
KOTOpPBIe NMPOXOST Yepe3 ux péopa. Uzodpaxenue
nepeceveHHus! MOJTYYEHHBIX IJIOCKOCTEH. 1
PackpamuBaHue NOCTPOEHHBIX CEYEHUI Pa3HBIMH
HBEeTAMH

MHorowieHs! 0T ofHOU TIepeMeHHoii. [lenenne
MHOTO4JIEHAa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

H3o00pakenune ceueHnii nupamMuabl, Kyda U Npu3Msl,
KOTOpPBIe NMPOXOST Yepe3 ux péopa. Uzoopaxenue
nepecevyeHus MOJY4eHHBIX IJIOCKOCTe. 1
PackpammuBaHue OCTPOEHHBIX CeYEeHUI Pa3HbBIMH

HBeTAMU



31

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

MHorouieHsI ¢ nensiMu ko3 dunmentamu. Teopema
Buera

Cryuatinvle 3Kcnepumermol (Onbvimvl) U CAV4ALHbLE
cobvimus. dnemenmapuvie cobblmus (Ucxoobl)

Pemenue cuctem nMMHENHHBIX ypaBHEHUI
MN3o0pakenue cedeHUii NUpamMuabl, Ky0a 1 NPU3MBI,
KOTOpPBIe NMPOXOST Yyepe3 ux péopa. Uzodpaxenue
nepeceveHMs MOJIy4eHHBIX VIOCKOCTeH.
PackpammBaHue OCTPOEHHBIX CeYEHHI Pa3HBIMHA
nBeTaMH

Pemenne cucteM nMHENHHBIX ypaBHEHUI

Mertopa cjieqoB A5l MOCTPOEHUs cedeHUit

Marpura cuctemMbl JINHEHHBIX YPaBHEHHH.
OnpenenuTens MaTpUIlbl 2X2, €ro TeOMETPHUECKUt
CMBICT U CBOMCTBA; BEIUUCIIEHUE €TO 3HAYECHUS

Mertoa cienoB ajs nocTpoeHusi cedenmii. CBoiicTBa
nepeceyeHn i NPAMBbIX U IIOCKOCTEH

OnpenenuTens MaTPHULBI 2X2, €r0 reOMeTpUYECKUi
CMBICT M CBOMCTBA; BEIUMCIIEHUE €TO 3HAUECHHUS

Beposmuocmu cayuatino2o codwvimus. Beposmuocmu

cooObIMULL 8 ONLIMAX C PABHOBO3IMOHCHBIMU

JeMeHmapHbiMU cobvimusaMu

IIpumenenue onpenenuTens A1 PeleHns] CUCTEMBI
JINHEWHBIX YpaBHEHHUI

Merton cie10B i mocTpoeHus ceyenmii. CpoiicTBa
nepeceyeHn i NPIMBbIX U IIOCKOCTEH

Pemenne npuxiaaHpIxX 3a7a4u ¢ MIOMOIIBIO CHCTEMBI
JIMHEUHBIX YpaBHEHUI

-

I~



44,

45.

IlocTpoenne ceuyennii B mupamuje, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3naHue BLIHOCHBIX YepTeskei
U 3alUCh IAr0B MOCTPOEHUSs

Penienne npukinaaHex 3a1a4 ¢ HOMOUIBIO CHCTEMBbI
JIMHEUHBIX YpaBHEHUI

46.

47.

IlocTpoenne ceuyennii B mupamuje, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue BHIHOCHBIX YepTexeil
U 3alIUCh IIAr0B MOCTPOEHUS

KonTtponpHas paboTa: "ParrioHaibHbIe ypaBHEHHUS U
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX YpaBHEHUH"

48.

49.

Beposmuocmos cayuaiinoz2o cobvimus. Beposmuocmu

codbLImMuULL 8 ONBIMAX ¢ PABHOB03MOHCHBIMU

JNeMEeHMApPHbIMU cobvimusaMu

Oynkuus, criocoObl 3a1aHus GyHKIMH. B3aumuo
obparnbie pyrkn. Kommnosunus dyHKkuni

I

50.

51.

IlocTpoenne ceuyennii B mupamuje, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue BHIHOCHBIX YepTexeil
M 3alUCh IIATOB MOCTPOEHUSI

T'paduk QyHKIHH. DNeMeHTapHBIC TPEOOPA3OBAHUS
rpadukoB GHyHKIHIA

52.

53.

IlocTpoenne ceuyennii B mupamuje, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue BHIHOCHBIX YepTexeil
M 3alUCh IIATOB MOCTPOEHUS

O0acTh onpeeeHus 1 MHOXKECTBO 3HAYSHHUH
dyraxmum. Hymn gyakun. [IpomexxyTku 3HaK
MIOCTOSIHCTBA



54.

55.

IloBTopenune miianumerpuu: Teopema o
NPONOPUHOHAIBHBIX 0Tpe3kax. [Togodue
TpeyroJbHUKOB

Yétnsle u HeuéTHble QyHKUMU. Ilepuoauyeckue
¢dynxuuy. IIpoMexyTKu MOHOTOHHOCTH (DYHKIIUH

56.

57.

[lepeceuenue, 06vedunenue MHoMICecmes u coobimuil,
NPOMUBONON0ICHbIE coObimus. Popmyaa crodcenus
seposmnocmeu

MaxkcuMmyMbl 1 MUHUMYMBI yHKUIuH. Hanbosnbiiee u
HaMMeEHbIIIee 3HAUCHHE PYHKIIUH Ha TIPOMEKYTKE

I

58.

59.

60.

61.

62.

63.

64.

65.

IToBTOopenune miianumerpuu: Teopema Menesas.
PacuyeTsl B ceyeHUAX HA BBIHOCHBIX YepTeKaXx.
HcTopust pa3BUTHS IVIAHUMETPUH U CTePeOMETPUM

Jlunelinasi, KBagpaTH4YHAS U JPOOHO-TMHEHHAS QyHKIMN
KountposabHas padora " AKCHOMBI CTEpPEOMETPHH.
Ceuenns"

OneMeHTapHOe UCCIE0BaHHE U IIOCTPOSHHE IPpa(UKOB
9TUX GYHKIUH

B3aumHoe pacnoJio:keHue NPSMbIX B IPOCTPAHCTBeE.
CkpemmmBamoniaecst npsimble. [Ipu3Haku
cKpemBamommxcs npsambix. [lapamiensnbie
npsiMbie B MPOCTPAHCTBE

OneMeHTapHOe UCCIeI0BaHUE U IIOCTPOSHHE rpauKoB
3TUX QyHKIMH

Yenoenas eeposamuocme. Ymnooicenue eepoamuocmel.
Dopmyna ycio8HOU 8ePOSMHOCIU

CTteneHs ¢ LECJIBIM IIOKa3aTCICM. bunom HeroTona

-



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

TeopeMma 0 cymiecTBOBAaHHHU H €MHCTBEHHOCTH
NPSIMOIi MapajjieJbHOI JaHHO! NMPSIMON,
NpoXxoAsieli Yepe3 TOUKY NPOCTPAHCTBA U He
Jexauleil Ha JaHHOM npsAMoii. Jlemma o nepeceyeHun
napaieJbHbIX NPSIMBIX IIOCKOCTHIO

CrerneHb ¢ 1eNbIM Moka3areneM. bunom HeroTona

IMapa/utesbHOCTh Tpex NpsiMbIx. Teopema o Tpéx
napaJuiebHbIX npsMbIx. Teopema o
CKpeIUBAILIIHXCS NPAMBIX

CrenenHas (yHKLIUS ¢ HATYPaIbHBIM U LIEJIBIM
nokasareneM. E€ cBoiicTa u rpaduk

IMapaienbHoe npoekTHpoBaHue. OCHOBHBIE
CBOHCTBA NapaJiieIbHOTO MPOEKTHPOBAHMUS.
HN3o0pakenue pasHbIX GUryp B mapauieTbHOM
NPOeKIUHU

KonrpounbHas pabora: "Crenennas Gpynkuus. E€
cBoiicTBa u rpaduk"

Ycnosnas seposmuocms. Ymnooicenue eeposimuocmeii.
Dopmyna YCIo8HOU 8ePOSIMHOCIU

Apudmernyecknii KOpeHb HaTYpaJIbHON CTEIIEHHU U €ro
CBOICTBa

IlenTpajbHasi MpoeKUMs. Yo ¢ COHANPABJICHHBIMHA
CTOPOHAMH. YTO0JI MeKAYy NPSIMBIMHA
ApudmeTnueckuil KOpEeHb HATYPaIbHON CTETICHU U €TO
CBOWCTBa

3asauu Ha 10Ka3aTeIbCTBO U HCCIeJ0OBaHMe,
cBsI3aHHBbIE C PACHOJIOKEHHEM NPSIMbIX B
NPOCTPaHCTBE

I




77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

TIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUH, COJIEPIKAIIUX
CTETIIEHHU U KOPHHU

TlonsATHSA: Mapa/UIeIbHOCTL NPSIMOM U IJIOCKOCTH B
npocrpancTie. [Ipu3Hak napanjieJbHOCTH IPAMOI 1
miaockocTu. CBoiicTBa mapaiieJibHOCTH NPSAMO 1
TIOCKOCTH

IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COJIEPIKAIIUX
CTENIEHU U KOPHU

Dopmyna noaHou 6eposmHocmu

ITpeoOpa3oBaHMs YHCIOBBIX BEIPAKEHHUH, COAEPKAIIUX
CTENEHH U KOPHU

I'eomeTpuyeckue 3aJa4n Ha BbIYMCJICHHE H
J0KA3aTeJIbCTBO, CBA3aHHbIE C MAPAJIIeIbHOCTBIO
NPAMBIX H IIOCKOCTEH B IPOCTPAHCTBE
Hppaunonanshsle ypaBHeHUs. OCHOBHBIE METO/IbI
pelLlIeHns UPPAlMOHAIBHBIX YPaBHEHUH

IMocTpoeHue ceyeHusl, NPOXOIAIIEro Yepe3 JAHHYIO
NPpSAMYI0 Ha YepTeske H NapaJuIeJIbHOT0 APYToi
npsaMoii. Pacuér oTHomenni

Hppaunonanshsle ypaBHeHUs. OCHOBHBIE METO/IbI
pelleHns UPPALlMOHAIBHBIX YPaBHEHUH
IMapanieabHas NpoeKUHs, HPUMEHEHHE 1151
MOCTPOEHHUS CedeHUH Ky0a U mapaJsuiesenumnena.
CaoiicTBa napaJuiesienuneaa 4 Npu3Mbl
Hppaunonanshsle ypaBHeHUs. OCHOBHBIE METO/IbI
pelLlIeHns UPPAllMOHAIBHBIX YPaBHEHUH

Dopmyna baneca. Hezasucumvie cobvimus

[

I



89.

90.

91.

92.

PaBHOCHIBbHBIE IIEPEXO/b B PEILIEHUH UPPALUOHATIBHBIX
ypaBHEHUI

IapaneabHsblie miaockocTH. [Ipusnakn
napajjieTbHOCTH IBYX IIOCKOCTeH

PaBHOCHIIBHBIE IEPEXOABI B PEIIEHUHN HPPALIUOHAIBHBIX
ypaBHEHUH

Teopema 0 mapaLIeJTbHOCTH U eTHHCTBEHHOCTH
TLUIOCKOCTH, MPOXO/sIieil Yepe3 TOUKY, He
MPUHANJIEKANLYI0 JAHHOM MJI0CKOCTH H CJIeACTBHUS H3
Heé

93.

94.

95.

96.

PaBHOCHIIBHBIE IT€PEXO0/IbI B PEILICHUH HPPALIMOHAIBHBIX
YpaBHEHUHN

CBoiicTBa mapajiebHbIX MJOCKOCTEI: 0
NapajjieTbHOCTH NPSAMBIX Ilepecev4eHus NpU
nepecevyeHHH ABYX Napaie/bHbIX JI0CKOCTEH
TpeThei

PaBHOCHIIBHBIE IT€PEX0/IbI B PEIICHUH UPPALIMOHAIBHBIX
ypaBHEHUI

K0M6uHam0pnoe npasuio ymmoxcenus. Ilepecmanosku

u g@alcmoguaﬂ

I

97.

CoiicTBa 1 rpaduk KOpHs N-0i CTENEeHU KaK QyHKIUU
00paTHO¥ CTENEeHN ¢ HAaTypaJbHBIM MOKa3aTeneM

98.

99.

CBoiicTBa mapajieIbHbIX MJIOCKOCTEl: 00 oTpe3kax
NapajlIeJbHBIX NPSIMBbIX, 3aKJIHYEHHBIX MEKITY
napauieJbHBIMH IVIOCKOCTAMHE; 0 MepecevyeHn
NPpsSIMOii ¢ IByMS NapaJlieTbHBIMH IIOCKOCTSIMHU
CBoiicTBa 1 rpadiKk KOpHs N-0i CTeTeHH KaK QyHKIUU
00paTHOI CTENEeHH ¢ HaTypalbHBIM MOKa3aTeneM



100. IMoBTopenue: Teopema Iudaropa na miockocTu 1
101 Kontponpsnas padota: "CBoiicTBa u rpaduk KOpHs N-0i 1
' crernienu. Mppannonansaeie ypaBHeHuUs"

102 IloBTOpEHHE: TPHTOHOMETPHUS MPAMOYTOJIBLHOTO 1
TpeyroJbHUKa

103. CreneHs ¢ palioHaJIbHBIM IIOKa3aTesieM U e€ CBOicTBa

104. Yucno couemanuii. Tpeyeoavnuk llackans 1

105. CreneHs ¢ palioHaJIbHBIM IIOKa3aTeseM U e€ CBoicTBa 1

106 CBoiicTBa Ky0a 1 NpsIMOYr0JIbHOTO 1
napaJuiesenunena

107. CrerneHs ¢ palMoHaIbHBIM MIOKa3aTesieM U e€ CBOCTBa 1

108 Bbruuciienue 1JMH OTPE3KOB B Ky0e U 1
NPSMOYT0JIbHOM IapaJijiesienurnese

109. TToka3arenbHas GyHKUUS, €€ CBOWCTBA U rpaduK 1
IlepneHaAUKYIAPHOCTH NPSAMOM M IVIOCKOCTH.

110. IIpu3Hak neprneHANKYJISIPHOCTH MPAMOI U 1
TUIOCKOCTH

11 HWcnonb3oBanue rpaduka QyHKIUH YIS pEIICHUS 1
ypaBHEHUH

112. Dopmyna duroma Heromona 1

113 Hcnonb3oBanue rpaduka GYHKIUH AT PEIICHHUS 1
ypaBHEHU
[epneHANKYJISAPHOCTDL NPAMOM M MJIOCKOCTH.

114, IIpu3Hak nepneHIUKYJISIPHOCTH NPAMOIi 1 1
MJI0CKOCTH

115 TToka3arenbHble ypaBHeHUSI. OCHOBHBIE METO/IBI 1

peuICHUA MOKa3aTECJIbHbIX ypaBHeHI/Iﬁ



Teopema O CYIIECTBOBAHUM M € AMHCTBCHHOCTH

116. NpSAMOii, MpPoXoasIeii Yepe3 TOUKY MPOCTPAHCTBA U 1
NePHeHANKYIAPHOI K NJI0CKOCTH

117 TToka3arenbHble ypaBHeHUSI. OCHOBHBIE METO/IBI 1 0
peLICHHS TOKa3aTeIbHBIX YPAaBHEHHH

118 Il;iockocTH U MepreHIUKYISIPHbIEe UM NpsSIMble B 1
MHOTOIPaHHHUKAX

119 IToka3arenbHble ypaBHeHHUS. OCHOBHBIE METO/IBI 1 0
peleHns I0Ka3aTeIbHbIX yPaBHEHUH

120 Koumpoavuas paboma Nel: "I'pagul, eepossimuocmu, 1 1

' MHOdICecmea, kKomounamopura” - -

121 Il0ocKkocTH ¥ IEpNEeHANKYJISIPHbIE UM MpsIMbIe B 1
MHOTOTPaHHUKAX

12 CamocrositenbHas padora: «ITokazarenpHas QyHKIHS.

' [TokasaresibHbIC YPABHCHUSD)

123. Jlorapudwm gncna. CBoiicTBa Jorapudma 1 0

124 Mepnenauxyasip u HakyioHHasA. [locTpoenune 1
NEepPNEeHANKYJISIpa U3 TOYKH HA NPSIMYI0

125. Jlorapudwm uucna. CoiicTBa jorapupma 1 0

126 Ilepnengukyasp u Hak1oHHas. [locTpoenue 1
NepPHeHANKYIAPa U3 TOUKH HA MPSAMYIO

127. Jlorapudwm uncna. CBoiicTBa gorapupma 1 0
Bunapnulii ciyuatineiii onvim (ucnvimanue), ycnex u

128. neyoaua. Hesasucumvie ucnoimanus. Cepus 1
He3a6UCUMBIX UCHBIMAHUIL 00 NEPE020 ycnexd

129. JlecaTruHble U HaTypaJIbHbIE JOrapupMbl 1 0



Teopema o Tpéx mepneHINKyIAPax (MpsiMasi U

130. 1
obdpaTHas)

131. JecsaTudHble ¥ HATypabHBIE JTOrapr(MbI 1

132 Teopema o Tpéx nepneHauKyIsipax (MpsiMast u 1
obpaTHas)

133 ITpeoOpazoBaHue BBIpAKEHUH, COJCPIKAIINX 1
norapu@MsI

134. YroJ Mexkay CKpemuBaKIIMMHICH PAMbIMH 1

135, IIpeoOpa3oBaHie BEIPOKESHUIH, COACPIKALINXK 1
JorapugMsl

136. Cepusi He3a8UCUMbBIX UCHBIMAHUL 00 NEP8020 Ycnexd 1

137 ITpeoOpazoBaHue BEIpaKEHHUH, COEPIKAIINX 1
Jorapu¢Msl

138, Tlouck nepneHIMKYJSPHBIX MPSIMBIX € IIOMOIIBIO 1
NepNeHANKYJISIPHBIX MJI0CKOCTEMH

139. Jlorapudmuueckas pyHkuus, e€ cBoicTBa U rpadux 1

140. OpToronanbHoe NPOEKTHPOBAHUE

141. Jlorapudmuueckas pyHkuus, e€ cBoicTBa U rpaduK

142, IocTpoenue ceuenuii Ky6a, NpuU3Mbl, NPABUILHON 1
NHPAMHABI ¢ TOMOIIBIO OPTOTOHAJIBHOM NMPOEKIUH

143 I/Icnonbsoluaalme rpaduka GYHKIMU IS peleHus 1
ypaBHEHUH

144, Cepus nezasucumulx ucnvimanuii bepuyniu 1

145, I/Icnonmo?aﬂne rpaduka QYHKIUH IJ15 peIICHUs 1
ypaBHEHUH

146, TlocTpoenue ceyenmii Ky6a, Npu3Mbl, MPAaBUJIbHOM 1

nmupamMu/ibl ¢ IOMOIIBIO OpTOFOHaJ'II)HOﬁ NpoeKIuu




Jlorapudmuueckue ypaBHeHHss. OCHOBHBIE METOIbI

147. peleHus JIorapuPpMUIECKUX YpaBHEHUN
CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIBHO
148. miockocTu. IlnockocT cuMMeTpuii B
MHOTIOTrpaHHHKAX
149 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOIbI
' peleHuns JIorapuPpMUIECKUX YpaBHEHUN
150 IIpu3Hak nepneHIuKy/JIAPHOCTH NPAMOI U
' IUIOCKOCTH KaK cJIeICTBHe CHMMEeTPUH
151 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/IbI
' peleHus JIorapupMUIECKUX ypaBHEHUN
152, Cayuaiinwlii 6b100p U3 KOHEUHOU COBOKYNHOCTU
153 PaBHOCHIIBHBIE TTEPEXO/IB] B pEIICHUN
' Jorapu(MUYECKUX YPaBHEHUH
154 IIpaBuiabHBbIe MHOTOTpaHHUKH. PacyéT paccrosinmii
' 0T TOUYKH /10 IIOCKOCTH
155 PaBHOCWIIBHBIE TTEPEXObl B PEIICHUH
' JoTapuPMUUECKUX ypaBHEHHI
156 IIpaBuabHBIe MHOTOTPaHHUKH. PacuéT paccTosinmii
" OT TOYKHM J0 IIOCKOCTH
157 KouTposbHas padora: "Jlorapupmudeckas QpyHKIHS.
' Jlorapudmuueckue ypaBHeHus "
158 Cnoco0b! ONyCTUTD NePHeHIUKYJISAPbl: CHMMeTpHS,
' C/IBUT TOYKHM 10 NapajuieJIbHOH MpsiMoi
159 CuHyC, KOCHHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO
' aprymeHra
160 IIpakmuueckas paboma ¢ UCho1b308aHUEM

QJIEKMPOHHbIX ma6ﬂuu

I



161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

CuHYC, KOCHHYC, TAHI'€HC U KOTAaHT'€HC YHCIIOBOTO
aprymMeHra

CaBur no HenmapaJjieJIbHOI NPAMOM, H3MEHEeHUe
paccTosiHUi

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOTO
aprymMeHra

KonTtpoabHnasi pa6oTa ""B3anMHoe pacnosio:keHne
NPSIMBIX U IUIOCKOCTel B mpocTpaHcTBe'
ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YK CIIOBOTO
aprymMeHra

IToBTOpeHHUeE: yro1 Me:kay NPAMBIMH HA MJI0CKOCTH,
TPUTOHOMETPHS B IPOM3BOJbHOM TPEYT0JIbHHKE,
TeopeMa KOCHHYCOB

Tpuronomerpuydeckasi OKpyHOCTb, OIIpe/IeIeHHE
TPUTOHOMETPHYECKUX (DYHKIHUI YHCIOBOTO apryMeHTa

Cnyuatinas eenuuuna. Pacnpedenenue seposmuocmell.

Juazpamma pacnpeoenenus

Tpuronomerpuyeckasi OKpyHOCTb, OIIpe/IeICHHE
TPUTOHOMETPHYECKUX (DYHKIUH YHCIOBOTO apryMeHTa

IloBTOpEHHE: YTOJI MEKAY CKPeIHBAIIUMUCS
NPSIMBIMH B TPOCTPAHCTBE

OCHOBHBIE TPUTOHOMETpHYECKUE (HOPMYITBI

reOMeTpH'{eCKI/Ie METOAbI BBIMHCJICHHUSA YIJIa MEKAY
NpAMbIMHA B MHOT'OI'PaHHUKAX

OCHOBHBIE TPUTOHOMETpHUECKUE (HPOPMYIIBI

JByrpannslii yroj. CBoicTBO JUHEHHBIX YIJIOB
ABYTPaHHOIO yrJja

I~



175. OCHOBHbIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1
176 Onepayuu Hao cayuatineimu senuyunamu. Ilpumvepol 1
' pacnpedenenuti. bunapnas cayuaiinas eeauyuna -

177. OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYIIBI 1

178 Iepnenaukyasipubie niockocTu. CBoiicTBa B3aUMHO 1
NepHeHANKYIAPHBIX MI0CKOCTeH

179. IIpeobpazoBaHne TPUTOHOMETPUYECKHUX BBIPAKEHUH 1
IIpu3HaK nepneHIuKyJIAPHOCTH NJIOCKOCTEI;

180. TeopeMa 0 NPSIMOIi nepecedeHUsl ABYX IIOCKOCTeMH 1
NepPHeHINKYISPHBIX TPeTbeil NI0CKOCTH

181. IIpeo6pa3oBanue TPUTOHOMETPUIECKHUX BBIPAXKEHUI 1
IIpsiMoyroabHbIil mapajiejienumnen; Kyo;

182. H3MepeHHsl, CBOiCTBA MPSIMOYT0JIbLHOTO 1
napaJuiesenunena

183. IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUI 1

184 Leomempuueckoe pacnpedenenue. Bunomuanvnoe 1

' pacnpedenenue -

185. IIpeoOpazoBaHne TPUTOHOMETPUYECKUX BBIPAKEHUIH 1

186 Teopema o qUaroHaJu NPSIMOYTOJbHOTO 1
napaJuiesienuinesa u cjeicTBue U3 Heé

187. Penienne TpUroHOMETpUUECKUX YPaBHEHUI 1
CtepeoMeTpryecKHe H NPUKJIATHBIE 3a1a4H,

188. CBSI3aHHBIE CO B3AaMMHBIM PACIOJIO’KEHHEM NPSIMbIX 1
H MJI0CKOCTH

189. Pemenne TpuroHOMeTpUYECKUX ypaBHEHUI 1




IoBTOpEHHE: CKPEIUBAIOLIHECS MPSIMbIE,

190. napaJjijiejbHble IVIOCKOCTH B CTAHAAPTHBIX 1
MHOTOTPaHHUKAX

191. Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1

192 Mamemamuyeckoe odcudanue cry4atHol 6eIUYUHbL. 1

' Cosmecmnoe pacnpedenenue 08yxX CAy4auHblX GeUyUn -

193. Pemenne TpuroHoMeTpHUECKUX ypaBHEHUM 1
[Iapa napaJuieIbHBIX IJIOCKOCTEH HA

194 CKPEeLIMBAKIIMXCSH NPSAMBIX, PACCTOSTHHE MEKIY 1
CKpPeIUBAILIIHMUCS NPSMBIMH B MPOCTHIX
CUTyalHUsIX

195. PelieHre TPUTOHOMETPUUECKUX YPAaBHEHUIT 1

196 PaccrosiHue OT TOYKH 10 MJIOCKOCTH, PACCTOSIHHE OT 1
NPpAMOii 10 MJIOCKOCTH

197. Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
Bobruncienne paccTosHUI MexKIy

198. CKPeLMBAKIIHMUCH NPSIMBIMHU C IOMOIIb I 1
nepneHANKYJISIPHOI IJIOCKOCTH

199. Pemenye TPUrOHOMETPHIECKUX YPaBHEHH 1
Hezasucumvle cryuaiinvie senuyunvl. Ceoticmsa

200. Mamemamuyecko20 oxcudanus. Mamemamuueckoe 1
021CUOaHUEe OUHADHOU CIVYAUHOU 8CAUYUHBL

201 KonTtponsHas padota: "TpuroHomerpuieckue 1

' BBIP@KEHHS] H TPHTOHOMETPHIECKHE YpaBHEHHS"

Tpéxrpanublii yro,, HepaBeHCTBA J1JIsl TPEXTPAHHBIX

202. yriioB. Teopema IIndaropa, TeopeMbl KOCHHYCOB 1

CHHYCOB JJ151 TPEXTPAHHOIO yIJia



HOCJ’IeHOBaTeJ’ILHOCTI/I, CIIOCOOBI 3aJlaHus

203. nocleioBaTeNnbHoCTeH. MeTo MaTeMaTUIeCKOi 1
UHIYKIHA

204 DJieMeHTHI c)epUIeCKOl TeOMeTPHM: TeoJe3udecKe 1
" nuHuM Ha 3emuie

205 MOHOTOHHbIE U OTPAaHUYCHHBIE MOCIIEIOBATEIFHOCTH. 1
' Hcropus ananm3a OECKOHETHO MaJIBIX

206. KonTposasnast padora "Yribl u paccrostHus" 1

207. Apudmernyeckas mporpeccust 1

208 Mamemamuueckoe 02icudanue 2eomempuiecko2o u 1
' OUHOMUATIBHO20 pACNDeOeNeHUU -

209. T'eomeTpryeckast mporpeccust 1

210 Cucremaru3anus 3HaHuii "MHOrorpaHHuK u ero 1
" ameMeHTHI"

211. BeckoHEeYHO yOBIBAIOIIAs TEOMETPUYECKAs IPOTPECCHUs 1

212. IInpamupa. Buasl nupamua. llpasunsHas nupamuaa 1

213 CymMa OECKOHEUHO YOBIBAKOIICH T'€OMETPUUCCKON 1
' POTPECCHU

214 IMpusma. [IpsiMmast 1 HAKJIOHHAS PU3MBI. 1
' IIpaBUIbHAA PH3MA

215 JIuneiHsIi 1 3KcIOHEeHIMaNBHBIN pocT. Yuco e. 1
' @dopMyia CIIOKHBIX IPOIIEHTOR

216. Hucnepcus u cmandapmmuoe omkionenue 1

217 JInHelHbI 1 SKCIOHEeHIMaIbHBIA pocT. Yuco e. 1
' dopmyna CI0KHBIX IPOIIEHTOB

218 Ipsimoii napaniesienunes, NPsiMOYroJibHbIi 1

napaJjiesienunes, Kyo



Hcnons3zoBanue nporpeccuu 1Jist pe€ICHus peajibHbIX

219. 3a]1a4 MPUKJIAJHOTO XapakTepa .
220. Boinykiibie MHororpananku. Teopema Jiisiepa 1
991 Kontpomnpnas padora: "[locnegoBaTensHOCTH H 1
' nporpeccun’”
999 Brinmykiabie MHororpannuku. Teopema Jiiepa. 1
' IIpaBuibHBIE H MOTYNPABHIIbHBIE MHOTOTPAHHUKH
223. HenpepsiBHbIe QYHKIIMU 1 UX CBOMCTBA 1
294 Jucnepcus bunaprou cayuaunou eeauyunsl. Ceolicmea 1
' oucnepcuu -
225. Touka pa3pbIBa. ACUMITOTH IPpauKOB (HYHKIHUI 1
226. 3auérnasi padora "MuororpanHuxkn" 1
227. CaoticTBa QyHKIMI HENMPEPHIBHEIX HAa OTPE3KE 1
228. IToHsAITHE BEKTOPA HA MJIOCKOCTH U B POCTPAHCTBE 1
229. CBolicTBa (pyHKIMI HENPEPHIBHBIX HAa OTPE3KE 1
230. CyMMa BeKTOpOB 1
231. MeTto uHTEpBaJIOB JUIsI pEILICHHUS] HEPAaBEHCTB 1
232 Mamemamuueckoe odxcudanue npouseeodeHus u
' QUCnepcus CyMMbl He3A8UCUMbIX CILVYAUHBIX BeTUYUH -
233. Mertox nHTEpBAIIOB ISl PEIICHHUS] HEPABEHCTB 1
234, Pa3HocTh BeKTOPOB 1
235. Merton nHTEpBAIIOB TSI peIICHIUS] HEPABEHCTB 1
236. IIpaBujo napanienenunena 1
237 ITpumeHeHNEe CBOMCTB HENPEPBIBHBIX (QYHKIMM 11 1
pelieHus 3ana4y
238. YMHoOKeHEe BEKTOPa HA YHCJIO0 1




TIpumeneHne CBOWCTB HENIPEPBIBHBIX (VYHKIIMIA IS

239. 1
pelieHus 3ama4y

240, IIpaxmuueckas paboma c ucnoIb308aHueM 1
NEKMPOHHLIX MadIuY -

241. IlepBas u Bropas npou3BoaHbIE PYHKINU 1

242, Paznoxenue BeK'l;Opa no 6a3ucy Tpéx BeKTOPOB, He 1
JIESKAIMX B OJHOI MJIOCKOCTH

243. Omnpenenenue, reOMETPUIECKHNA CMBICI MTPOU3BOIHOM 1

244, CkaJsisipHOe npou3BeeHue

245, Onpenenenne, U3NYECKUI CMBICI TPOU3BOTHON

246, BoIuncienne yria Mexay BeKTOpaMH B 1
NMpPOCTPaHCTBE

247. YpaBHeHHE KacaTeJbHON K rpaguKy (YHKIUH 1
Hucnepcus 6unomuanvho2o pacnpedenetus.

248. Ipaxmuueckas paboma c ucnob3osanuem 1
9NEKMPOHHLIX MaAdaUY

249. YpaBHeHHE KacaTenbHOH K rpa@uKy QyHKINU 1

250. Ipocreiimue 3a7a4u ¢ BeKTOpaMu 1

251. IIpon3BoHEIE 2I€MEHTAPHBIX (YHKIIUH 1

252. Ipocreiimue 3a1a4u ¢ BeKTOpaMu 1

253. ITpon3BoaHBIE SIeMEHTAPHBIX (QyHKIMH 1

254, IIpocreiimme 3axa4u ¢ BeKTOPaMu 1

255, TIpou3BoHas CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMIO3UINH HYHKIHH

256. Obobuienue u cucmemamu3ayus 3HAHUL 1

957, ITpon3BoaHast CyMMBI, TPOU3BEAEHHUS, JACTHOTO U 1

KOMIO3UIUY QyHKINH



258. Ipocreiimme 3axa4u ¢ BeKTOpaMu 1

250, TIpou3sBoHAasT CYMMBI, IPOU3BEICHUS, YaCTHOTO U 1
KOMIO3UINY QYHKIHI

260. 006001enne 1 CHCTeMAaTH3alUs 3HAHHI

261. 3auernas padora: "[Ipon3zBoguas”

262. O06001menne 1 CHCTeMATH3aUs 3HAHHI 1

263, TToBTOpeHue, 0600IIeHUE, CUCTEMATH3AIUS 3HAHHIA: 1
"YpaBHenus"

264, 3auémnasn paboma. "Ucnoimanus bepnynnu. Canyuatinvle 1
gequyuHbl U pacnpedenerus’” -

265, TToBTrOpeHue, 0000IIeHHE, CHCTEMATHU3AIHS 3HAHHA: 1
"®OyHKIMH"

266. HTorosasi KOHTpoJILHAsi padoTa 1 1

267. Hrorosast KOHTpOJIbHAs paboTa 1 1

268. IloBTOpEHHE, 00001IEHUE, CHCTEMATH3ALUSA 3HAHMI 1

269. TToBTOpeHwue, 0600ImEeHNe, CUCTEeMATH3AIUS 3HAHUN 1

270. O0o00EeHne M CHCTEMATH3AIMS 3HAHUI 1

271. TToBTOpenwue, 0600ImEeHNe, CUCTEMAaTH3AIUS 3HAHUN 1

272. Obobwenue u cucmemamu3ayus 3HAHULL 1

OBHIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 272 12



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOTI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

e Aunrebpa u Hauaja Maremarndeckoro anamuza. 10-11 kmaccer.
(6a3o0Bbriii u yryonenusiii yposan) / Anmuvos A.IILL, Komsrua FO.M. n
Ip., AximoHepHoe obuiectBo «M3narensetBo «lIpocsenienue)

o ['eomerpus. 10-11 xiaccel. / Atanacsa JI.C. u ip., AKITHOHEPHOE
obmectBo «M3matenscTBO «lIpocBemieHue»

METOIUYECKUE MATEPHUAJIBI JIJIS1 YYUTEJIA

e JloypouHsie pa3paboTKu K yueOHUKY «AnreOpa u Hauana aHanuza 10-
11» Anumos A.I11.

o [loypounsie pazpaboTku k yueOHUKY «["eomerpus 10-11», ATanacsu
JI.C.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
https://fipi.ru
https://math100.ru

https://ege.sdamgia.ru/

https://www.time4math.ru/oge



https://fipi.ru/
https://math100.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/oge
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