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AJII'EBPA 10-11 KJIACC
INOACHUTEJIbBHASA 3AIIMCKA

VY4eOHblii Kypc «Anredpa ¥ Hayalla MaTeMAaTUYECKOTO aHaIu3a» SBIIAETCA
OJIHUM M3 HauboJjiee 3HAUYMMBIX B IPOTrpaMMe CpeaHero ooiero odpa3oBaHus,
IOCKOJIBKY, C OJIHOM CTOpPOHBI, OH OOECHeYMBaEeT MHCTPYMEHTAJIbHYIO 0azy Uisd
U3YyYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOpOHBI, GOpMHUpPYET
JIOTHYECKOEe U aOCTPaKTHOE MBIIIJICHHE 00yYaroINXCcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHMSI UH(POPMATHUKH, OOILIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH U APYTUX
JUCHMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydarouiuecs OBJIaJI€BaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OopMyJIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoit popme.

Y4eOHbIii Kypc anreOpbl U Hadajdl MaTeMaTHYECKOTO aHaiHu3a 3aKjIaJbIBacT
OCHOBY I YCIEUIHOTO OBJIQJCHUS 3aKOHaMHM (U3MKH, XHUMHH, OHOJIOTHUH,
NOHUMAaHHS OCHOBHBIX TEHACHIIMM Pa3BUTHS SKOHOMUKH U OOLLIECTBEHHOM KU3HHU,
NO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX LM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIOJB30BaTh MX JJIs JalbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM >XKM3HU. B TO ke Bpemsi oBJlajeHHe aOCTPaKkTHBIMU U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLUSIMU anreOpsl M MaTEeMaTHUECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH MCTUHHOCTb, JOKa3bIBATb
YTBEPXKACHHUSI C TIOMOIIBI0 MHIYKIMU U PACCYKIATh JCTyKTUBHO, MCIOJIH30BATh
0000IlIeHHEe ¥ KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOruw, (opMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone m3ydyenus yueOHOro kypca «Anredpa ¥ Hadajla MaTeMaTUYECKOTO
aHaM3a» OO0yYarolIUecs IMOJy4YaroT HOBBIM OMNBIT pEeUIeHHs] MPHUKIAJHBIX 3a]ad,
CaMOCTOSITENILHOTO TOCTPOSHUSI MAaTEMaTHYECKUX MOJEJICH pealbHbIX CHUTYalluH,
UHTEPIIPETAllMd  TONYYCHHBIX  pEIIeHHWH, 3HAKOMSTCS C  [pUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTHUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00JaaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IMOTCHIIMAJIOM,
KOTOPBI peanu3yeTcsl Kak uepe3 Y4YeOHbI MaTrepual, CIOCOOCTBYOIIMIA
(OpMHPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M yepe3 cneuuduky ydeOHOU
NESATEeIbHOCTH, TpeOyromed MpOJAOIKUTEIHPHOM KOHIIEHTpPAIlMd BHUMAHUA,
CaMOCTOSITEIbHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJy4YEHHbBIN
pe3yJibTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI O0yUYEHUSI.

B crpyktype yuebHoro kypca «Anredpa M Hayajla MaTeMaTUYECKOTrO
aHaJIM3a» BBIJICJICHBI CIIEIYIOIINE COIepPKaTeIbHO-METOInYecKue TnHuu: «Hucna
Y BBIYUCIIECHUD», « DyHKIUH U rpadukn», « Y paBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTH4eCKOro aHanm3a», «MHOXecTBa W JIOTUKa». Bce OCHOBHBIE
COZepKAaTeIbHO-METOIMYECKHE JIMHUM HW3Yy4YaloTCS Ha MPOTSHKEHUH JBYX JIET
oOy4yeHHsI Ha YpOBHE CpEeIHEro oOIIero oOpa3oBaHMs, €CTECCTBEHHO OMOJIHSIS
Jpyr Jpyra U TOCTENEHHO HACHIIIasCh HOBBIMH TE€MaMU M pazaenamu. [JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
coZiepKaHWE HECKOJIbKUX MaTeMaTH4YeCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHSI, MaTeMaTHUYECKUN aHalIMu3, TEOpUS MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs: OBJaJeBalOT Bce Oolee
HIMPOKUM MaTeMaTHYECKUM anmnapaTroM, y HUX MOciIeA0BaTeIbHO (hopMHUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYEeCKyl0 MOJAENIb pealbHOU
CUTyalluy, IPUMEHSATh 3HAHUS, OJIYUEHHbIEC IPU U3YUEHUH Y4eOHOr0 Kypca, s
pEILIEHNS CaMOCTOSATENBHO CHOPMYIUPOBAHHON MaTEMaTHUECKOH 3aj1auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAUYECKAsE JIMHUA «YKCIa ¥ BBIYMCICHUS) 3aBepliaeT
¢dopMHIpOBaHNE HABBIKOB UCIIOIb30BAHUS ACHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeanero oouero
oOpazoBanusi oco0oe BHUMaHME yJaensercs (QOPMHUPOBAHUIO  HABBIKOB
paIMoHaIbHBIX BBIYMCICHUHN, BKIIOYAIOIINX B Ce0S MCIONH30BAaHUE Pa3IHMUHBIX
dopM 3ammcu 4YHcla, YMEHHE JAeNaTh MNPUKHUIKY, BBIMONHITH MPUOIIKEHHBIC
BBIUMCJICHUSI, OLICHUBATh YHCIIOBBIE BBIpaXKEHUs, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarOUIMMCS MHOYKECTBAa HaTypajbHbBIX, IEJbIX,
palMOHaNbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 O3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My cIenn(UYecKue 3aJayd M OMNEepaluu: JeJICHHE Haleno,
ONEPUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, OCOOble CBOMCTBA
palMOHAIbHBIX U UPPALIMOHAIBHBIX YUCEIl, apu(PMETUUECKUE ONIEpaIiH, & TAKKe
U3BJICYCHHE KOPHSI HATypaldbHOW CTETIEHH HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mociemoBaTeNTbHOMY pPACIIMPEHHUIO KpPyra HCIOJIb3YEeMBbIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NPUMEHEHUS JJIsl pEelIeHMs] pa3jIMuHbIX 3ajad
dbopMupyercsi MpeJCTaBICHUE O €IMHCTBE MaTEeMaTHKU KaK HayKHM U €€ pOJU B
IOCTPOCHUU MOJIENEH pealbHOr0 MHpa, UIMPOKO HCIONB3YIOTCS 0000IIeHnEe U
KOHKpPETU3aLusl.

Jluanst «YpaBHEHUS W HEPABEHCTBA» peaM3yeTCsl Ha TPOTSIKCHHH BCETO
oOyueHusi Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKIOM
pazgene IlporpaMMmbl MpeaycCMOTpPEHO peLIeHHEe COOTBETCTBYIOUIMX 3anad. B
pe3ynpTare oOydyarolmMecs OBJAAEBAIOT PA3IUYHBIMH METOJAMH  PElICHHS
paloHaIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPaBEHCTB U CHUCTeM, a TakKxke 3ajad,
cojepkamux mnapameTpbl. [lodyyeHHble yMEHHUS HIMPOKO HCHOJIb3YIOTCS MpH



UCCJEeI0BAHUM (PYHKIUMH C MOMOIIBIO MPOU3BOAHOW, MPHU PEHICHUH MPUKIIAIHBIX
3a/1a4 W 3a]1a4 Ha HaXO0K/I€HHE HAUOOIbIINX U HAUMEHBIIUX 3HaYeHUN (QYHKIIUH.
JlanHasi copepxaTenbHas JIMHUS BKIIIOYaeT B ce0s Takke (GOopMUpOBaHUE YMEHUM
BBITIOJIHATh ~ pacdeThl 1o  ¢opMmyrnaMm, MNpeoOpa3oBaHUs  PalMOHATBHBIX,
UppaAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BbIPaKEHUU,
coJiepKallluX cTeneHu W jorapudmbl. brarogaps W3ydeHHI0 anreOpanyeckoro
Marepuajia  MPOMCXOJMUT  JAJbHEWILEE  Pa3BUTUE  AJNTOPUTMHUYECKOIO U
aObCTPaKTHOTO MBIIIUICHHSI 00ydYaromuxcs, (GOPMHUPYIOTCS HaBBIKH J1€TyKTHBHBIX
paccykJeHuid, pabOThl ¢  CHMBOJBHBIMH  (opmMaMu,  TMpPEACTaBICHUS
3aKOHOMEPHOCTENH M 3aBUCHUMOCTEN B BHUJIE PaBEHCTB M HEpaBEHCTB. Aure0Opa
npemyaraetT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJSIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKa HAYKH.

CopepxarenpbHO-MeTOUYeCKass JUHUAA «DyHKIMH W TpaduKm» TECHO
nepervieTaeTcs ¢ APYrUMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJ1a€T MOCIEA0BATEIbHOCTh H3yUeHUsI MaTeprana. M3yueHue CTeneHHom,
MOKa3aTeJIbHOM, JJorapu(pMUUYECKON U TPUTOHOMETPUUECKUX (DYHKITUHI, X CBOMCTB
1 TpadUKOB, WCIOIL30BaHWE (DYHKIUN IJI PEIICHHUS 3aaad U3 JAPYTuX y4eOHBIX
MPEAMETOB U PeaTbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTUUECKUM aHAIIU30M,
TaKk U C pelIeHWEeM ypaBHEHUN W HepaBeHCTB. [lpu 3TOM OoJblIOE BHUMaHUE
yaensercss (pOpMUPOBAHUIO yMEHHUS BbIpakaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXY
pa3sIMYHBIMH BEJIIMYMHAMH, HCCIICIOBATh TOJNYyYCHHBIC (YHKIMH, CTPOUTH HX
rpaduku. Martepuan 3Toil coiepKaTeIbHOM JIMHUM HallEJIEH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IMO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEJIMYUHAMU B
paznuyHOi (opMme: aHATUTHYECKOM, rpaduyeckoil u cioBecHo. Ero mszyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHUS «Hauana maremaTudeckoro aHajivsa» IMO3BOJSET
CYIIECTBEHHO PAaCIIMPUTh KPyr KaK MaTEMaTHYECKHX, TaK W MPUKIAIHBIX 3ajad,
JIOCTYIIHBIX OOYYalolUMCsI, TaK KaK y HUX TOSBISIETCS BO3MOXHOCTH CTPOWTH
rpaguKkd  CIOXHBIX (YHKIHM, ONpeAessITh MX HauOOJBIINE U HAWMEHbIINE
3HAYEHHUS, BBIYUCIATH IJIOMAAU (GUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH H
yCKOpeHusi TiporieccoB. JlaHHasi cojepxkaTeiabHasl JMHUS OTKPHIBAET HOBBIC
BO3MO>XHOCTH IOCTPOEHUS MATEMATHYECKHX MOJENIE pealbHbIX CHUTYyalUi,
MO3BOJISIET HAXOAUTh HAWIyYllee pEIIeHWe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAIbHO-D)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POpMabHO-JIOTHYECKOTO U
KpEaTUBHOI'O MBbILIUICHUS, (POPMUPOBAHUIO YMEHUU pAaCloO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecss y3HAIOT O



BBIJIAIONIMXCSL pe3yJibTaTaX, IOJYUYCHHBIX B XOJI€ pPa3BUTHS MaTEMAaTHKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToAuYecKas JTMHUS «MHOXeCTBa M JIOTHKa) BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYyPC IIKOJIBHON MAaTEMATUKH
U TpeiaraloT HaumboJsiee YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3aciibl
MaTeMaTUKM M €¢ NPWIOKEHHM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTHUYECKHE
JUCLUMIUIMHBI U WX TPWIOKEHUS B eauHoe 1uenoe. [loatomy BakHO JaTh
BO3MOXKHOCTh OOydYaroImeMycsi IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEeMAaTUKU M MCIOJIb30BAaTh €r0 ISl BBIPAKEHHUSI CBOUX MBICICH.
JpyruM BaXHbBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJEeAyeT IpU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM M CJIEJIOBAaHHE OIPeaeICHHBIM
npaBWJiaM  MOCTPOCHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  dDJEMEHTaMu
MaTeMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jarommxcsi, MO3BOJISICT UM CTPOUTh CBOM PACCYKJICHHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Havalla MaTEMaTUYECKOTO aHan3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOSHUS MOJEICH peaTbHBIX
CUTyalliid, HWCCIEIOBAaHMSA JTHUX MOJIeJIed ¢ IIOMOIIBIO ammapara ajareopbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpEeTaluy MOJIYYECHHBIX PE3yJbTaToB. Takue
3a/IaHus BIUIETEHBI B KAXK/IbIN U3 pa3/iesioB MpOrpaMMBbl, TOCKOJILKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO MCIOJIb3YEeTCs ISl PelIeHUs MPUKIAJHbIX 3anad. [Ipu
pEeIICHUN  PEAbHBIX  NPAKTHYSCKUX  3a1ad  oOydJaronmuecs  pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOJIEeMY.
HesarenbHocTh TO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hauaja
MaTeMaTUUYECKOr0 aHaJIN3a.

Ha wusydenme ydeOHOro kypca «Airedpa W Hayajga MaTEeMaTUYECKOTO
aHaiau3a» oTBoauTcs 272 gaca: B 10 kinacce — 136 gacoB (4 yaca B Heenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKAHUE OBYYEHUA
10 KJTACC

Yucaa 1 BBIYUCTCHUSA

Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue apodu. IIpumenenue apoOeil U MPOLEHTOB IS
peleHns NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIICH 3HAHUW U PEAIbHOU JKU3HU.

JleucTBUTENbHBIE YHMCIIA. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckre  onepauMu = C  JICWCTBUTEIbHBIMU  4UCIaMH.  Moayib
JNEHUCTBUTEIBLHOTO YHCIIa U €ro cBoKcTBA. [IpnOnmxeHHbIE BEIYMCIICHHUS, TPABUJIA
OKPYTJICHHUSI, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM  nokaszareneM. buHom Herortona. Hcnonbs3oBaHue
HNOJXOA1IeH (POpPMBI 3aNKCh AEUCTBUTEIBHBIX YUCEN JIUISl PELICHUS] PAKTUYECKUX
3a/a4 U NPEICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYPAJIbHOM CTENEHU U €T0 CBOMCTBA.

CreneHb C paqUMOHAIBHBIM II0KA3aTEJIEM W €€ CBOICTBA, CTENEHb C
JNEUCTBUTEIBHBIM [1I0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [lecaTuuHble W HaTypalbHbIC
JorapuMsl.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCUHYC M apKTAaHI€HC YMCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaectBa U TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHMS. PaBHOCWIbHBIE YpaBHEHUS U ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEILICHUS LENIbIX U APOOHO-paLlMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOWICHbI OT OJHOM NEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOI'OYJIEH C ocTtatkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMU
koa¢ppurmentamu. Teopema Buera.

[IpeoOpa3zoBaHMs UUCTOBBIX BBIPAXKEHHI, COAEPKAIUX CTEIEHU U KOPHH.

HppauyoHanbHbIe YPaBHEHUS. OcHOBHBIE METO/IbI peLeHns
UppalMOHAIbHBIX YPABHEHUN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKAa3aTEIbHBIX

YpaBHEHHUI.

[IpeobpazoBaHue BIpAXKEHUH, COICPKAIIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIE METO]IbI pereHus
Jgorapu(pMUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPUYECKUE hopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BhIPAXKEHUH. PellieHne TpuroHoMeTpUuYeCKNX ypaBHEHUH.



Pemienne cucrem JNMHEWMHBIX ypaBHEHUW. MaTpuiia CHUCTEMBbI JIMHEUHBIX
ypaBHeHul. Onpenennurens MaTpUlbl 2X2, €ro TIE€OMETPUYECKUM CMBICI U
CBOMCTBA, BBIYMCICHUE €TI0 3HAYCHUS, NPUMEHEHUE OIPEHCINUTEN Uil PELICHUS
CUCTEMBI JIMHEVHBIX ypaBHEHUM. PelieHne NpUKIAIHBIX 3a1ad € IMOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccrnenoBaHne NOCTPOCHHOW MOJENU €
IIOMOILBIO MaTPHIl ¥ OIIPEIEITUTENCH.

[IocTpoeHne MaTeMaTUYECKHX MOJEIEH pPEAIbHOM CUTYallMH € IOMOILBIO
YpPaBHEHUN M HEpAaBEHCTB. [IpuMeHeHHe ypaBHEHUN UM HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad W3 pa3juuHbIX oOJacTed HayKH W peajbHOU
KU3HH.

DOyHKUUM ¥ TpaduKu

OyHkius, cnocodbl 3amanus (QyHkiuu. B3auMHO oO0patHbie (QyHKIUU.
Komnosumust pynkumii. ['padux  ¢QyHKImu. DaemMeHTapHbIE MpeodpazoBaHuUs
rpadukoB PyHKIIHIA.

OOnacTh ompeneneHuss U MHOXECTBO 3HaueHu (yHkumu. Hynmum yHkumw.
[TpoMexyTku 3HaKonocTostHCTBA. YeTHbIe U HeueTHbIE pyHKIMU. [leprnoauueckue
¢yskun. IIpoMexyTku MOHOTOHHOCTH (YHKUIUMH. MakCUMyMbl U MHHHMYMBI
¢bynkun. Hanbomnpiee n HanMeHbIlee 3HaueHUs (yHKIIMU Ha TIPOMEKYTKE.

Jluneiinas, kBaapaThyHas W APOOHO-TMHEHHAs (PYHKIMU. DIEeMEHTapHOE
UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaPUKOB.

CreneHHast pyHKIIMS C HaTypajIbHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpadux. CBoiicTBa M Tpaduk KOpHS N-OM CTENeHW Kak (PyHKIMH OOpaTHOMU
CTEIICHH C HATYPAJIbHBIM I10KA3aTEJIEM.

[TokazarenpHast u JorapupmMudeckass (YHKIHMH, UX CBOICTBAa U TpadUKH.
Hcnonps3oBanue rpa¢ukoB QyHKUNN AJIs PELLICHUS] YPAaBHEHUH.

TpuroHomeTpuueckass OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(yHKLHIA YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX MPOLECCAX W SBICHUSIX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Havana MmaTreMaTH4eCKOI0 aHAIHM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeAOBaTeIbHOCTEH. MeTon
MaTEeMaTU4YECKON UHIYKLUU. MOHOTOHHEBIE 1%} OTrpaHUYCHHBIC
MOCIEA0BATENBHOCTU. MCTOpUS BO3HUKHOBEHHSI MAaTEMAaTHYECKOTO aHAIN3a KaK
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpHUecKas rporpeccuu. beckoneuHo yObIBaroriast
reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOLIEH I€OMETPUYECKOU
nporpeccuy. JINHEMHBIN U YKCIIOHEHIMAIbHBIN pocT. Yucino e. DopMyna CIOKHBIX
IIpOLEHTOB. Mcnonp30BaHWEe MPOTPECCHH JUIsl  PELICHHs peajbHBbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOHcTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoiicTBa (GyHKUMIA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEPAaBEHCTB. [IprMeHEeHHe CBOWCTB HENMPEPBIBHBIX
byHKIM 1715 perieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIHH. OnpeneneHne, reoMEeTPHIESCKUuN 1
(bu3uYecKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOUM K rpaduKy QyHKIIUH.

[IpousBognbie  3nemeHTapHbIx  QyHKuuid.  IIpousBoaHass  CyMMbl,
MIPOU3BEICHHUS, YACTHOTO ¥ KOMIIO3UITUHU (DYHKITHA.

MHo:xecTBa M JIOTUKA

MHOk€eCTBO, oOmnepanud HajJ MHOXKECTBAMH M KX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHUKO-MHOMXECTBEHHOIO —ammapara s
OMMCAHUs pEaJbHBIX IPOLECCOB U SABJICHUW, IMPU PEUICHWH 3aJad U3 JPYTrux
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHYECKOTO OOBEKTA, CIICJICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHUSI.

11 KIIACC

Yuciia ¥ BIYMCICHUSA

Hatypanbhble u nensie yucna. [I[puMeHeHHe NMPU3HAKOB NIETUMOCTH LIEJIbIX
yucesn, HauOosbiuil o0 nenutens (nanee — HOJ[) m HauMenblee oOliee
kpatHoe (nanee — HOK), octatkoB no MoayJto, anroputma EBkimaa i pereHus
3a/1a4 B LEJBIX YUCIIAX.

KommnekcHble umcia. AnreOpanyeckas W TpPUTOHOMETpHUYEcKas (QOpMbI
3aliCH KOMIUIEKCHOTO 4YHcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
@opmyna Myaspa. KopHu n-oil creneHd M3 KOMIUIEKCHOro uyucna. [Ipumenenue
KOMIUIEKCHBIX YMCEN JUIsl pelieHus (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYIHOCTh YpPaBHEHHW W HEPABEHCTB. PaBHOCHWIIbHBIE
CUCTEMBI U CUCTEMBbI-CIIE/ICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHMM C  [OMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PEIICHUA TOKA3aTeNbHBIX U  JIOrapU(PMUUECKUX
HEPAaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIBHBIX, MIOKA3aTEeNbHBIX U JIOTApU(PMUYECKUX YPABHEHUI.

YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapAMETPAMHM.



[IpyMeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYeCKUX 3aJlay M 3a/ad U3 Pa3jIuvHbIX 00JacTel HayKu U pealbHOU
KWU3HU, UHTEPIIPETALINS MIOJYYEHHBIX PE3yJIbTaTOB.

DyHKIUN U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAWHATHOU ITIOCKOCTH.

TpuronomeTrpuueckue PyHKIUU, UX CBOMCTBA U TpaduKH.

['padmyeckue MeToabl pelieHusl ypaBHEHUU M HepaBeHCTB. ['paduueckue
METO/IbI PELICHMS 33/1a4 C [TapaMETPAMHU.

Hcnonp3oBanne TrpadukoB (QYHKIUMN IS HWCCICIOBAHUS IPOIECCOB M
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEHICHUH 3aJad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEaJIbHOU KU3HHU.

Hayaja MaTeMaTH4ecKOro aHaAJIu3a

[TpumeHneHne MpoOU3BOIHOM K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokneHue  HamOOJIbIIEr0 M HAUMEHbBIIErO  3HAYEHUU
HENpephIBHON (QYHKIIUU HA OTPE3KE.

[IpuMeHEHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIY4llero pPEUICHUs B
NPUKIIAHBIX 3a/Jadax, Uil ONPEACIEHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3aJIaHHOTO (HOPMYJION WIIH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkumi. [TpaBuiia HaxoXIeHNS TEPBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuit CMBICII VHTETpaJIa. Brruncnenne
onpeesIiCHHOro nHTerpaia no gopmysie Hetorona-JIeitonuna.

[Ipumenenne WHTErpana A HAXOXKISHUS IUIOMANCH IJIOCKUX GUryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Ipumepsr pemenuit auddepeHManbHbIX ypaBHEeHUN. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI Au(depeHIraTbHbIX
YpaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHS VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMH 00YUaIOIIEerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHMCKOro  oOIecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKNX OCHOBAaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBIICHUA,
MPOLIeTyp TPaKTaHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHUE
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATHYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYIMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH pOCCUICKOTO Hapoaa, CPOPMUPOBAaHHOCTH
HPAaBCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO MOBEICHHS, CBA3AHHOIO C MPAKTUYECKHUM
MPUMEHEHUEM JOCTHKEHUA HAyKH U JEATEIIbHOCTbIO YYCHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOIO OyAYIIETO;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, pEUICHUH, pacCy)ACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM ACTIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMAaTUYeCKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO M 0€30MMacCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXHUM 3aHATUNA U
OTJIbIXa, peryisipHas pu3nuecKasi akTUBHOCTD), (DU3UUECKOE COBEPILICHCTBOBAHKE
IPU 3aHATUAX CIOPTUBHO-03/I0POBUTENILHOMN AESTENbHOCTHIO;

6) Tpy10BOIr0 BOCIUTAHUSA

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSITEIIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caM000pa3oBaHWI0 Ha TMPOTHKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MaTeMaTHUeCKON HaNpaBIeHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TOHUMAHHWE BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON M COITUATBHON
Cpelbl, OCO3HaHUE TII00aJIBbHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM, OpUESHTAIUS
HAa TPUMCHEHWE MATeMAaTHYEeCKUX 3HAHWUW I pelieHus 3amad B 00JiacTu
OKPYKaIOmIeH Cpebl, IUIAHWPOBAHUE TIOCTYNKOB W OIEHKH WX BO3MOXKHBIX
MIOCJIC/ICTBHUM JIJIST OKPYIKAIOIIICH CPEIBI;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHUMaHUE
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeIOBEUYECKOW ESITEIIbHOCTH, ITAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTUS UIUBWIW3AIMHM, OBJAJCHUE S3BIKOM
MaTeMaTUKM U MaTeMaTU4YeCKOW KyJIbTypoHM Kak CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH TMPOCKTHYID M HCCIIEIOBATEIBCKYIO EATEIHHOCTh
WHIUBUTyJIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Io3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA

ba3zoBble Jlornyeckune AeHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHUW, OTHOIICHWA MEXIy TMOHATUAMH, (HOPMYITHPOBAThH
OIpEEICHUS OHITHI, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIaCCU(PUKALIIH,
OCHOBaHUS 1J1s1 0000IEHUS U CPAaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHAIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHpOBaTh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENbHbBIE U OTPULIATENIbHbBIE, €IMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEYUS
B (baKkTax, JAHHBIX, HAOJIOJEHUAX U YTBEPKIACHUSX, MpEIJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUL;

JieJaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKM, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3AKJIFOUEHUN, YMO3AKIIOUEHHUN 110 aHAJIOTUU;

IIPOBOJUTBH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTHUBHOTI'0), BBICTPAUBATh APIYMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 pemieHuss ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh HaumOoJee MOAXOMAUIMM € Yy4eTOM
CaMOCTOSITEJIEHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBarelbcKue 1eiiCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUIT HHCTPYMEHT IO3HaHUS,
dbopmMynIHpoBaTh  BONPOCHL,  (QUKCHUpYIOIIME  MPOTHBOpeuUHe,  MpodieMy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH TUIIOTE3y, apryMEHTUPOBATH
CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEA0OBAHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTENH MaTeMaTUYeCKOro 00ObEeKTa, IBJICHUS, ITpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOATEILHO (POPMYITHPOBATH OOOOICHUS M BBIBOJBI IO pPe3yJbTaTaM
NPOBEJACHHOTO  HAOMIOACHMS, WCCIENOBAaHUS, OILICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakKXKe BbIABUTATH
MPEIMOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndpopmanmeii:

BBISIBIISATh J€UUIUTHI UH(POPMAILIMK, JAHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIsI pEUICHUS 3a]1a4u;

BBIOMPATh HHPOPMALIUIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm mpeACcTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3UyHbIX (opmax,
WJLTIOCTPUPOBATH TPAPUUECKU;

OLICHUBATh HAJC)KHOCTh uH(popmanuu 1o CaMOCTOSITEIIEHO
chOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUSA

OoO1enne:

BOCIIPUHHUMATh U (DOPMYITUPOBATH CYkKJAEHUS B COOTBETCTBUM C YCIOBUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PECHHS B
YCTHBIX W MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOAY pEUICHUs 3ajayd,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3YIbTAT;

B X0Jie OOCYXJECHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOJieMbl, peIIaeMoil 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHUs, COIOCTaBIISITh CBOM CYXAEHUA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, OOHapy»KMBaTh Pa3lMYUEe W CXOJICTBO TO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS,

MPECTABIIATh PE3yJIbTaThl PELICHUs 3aJja4yu, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS] C Y4YETOM 3aj1ad
MIPE3EHTAIUU U OCOOCHHOCTEHN ayIUTOPHH.

PerynsiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eifiCTBUSA



Camoopranusanus:

COCTAaBJISIThH IJIaH, AITOPUTM PELICHUS 3a/1a4i, BEIOUPATh CIIOCO0 PEIICHHUS C
Y4E€TOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUHA ¢ YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIUOHAJIbHBIN HHTEJICKT:

BIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediieKCUM KaK  OCO3HAHUs
COBEPILIAEMbIX JIEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTAaTOB, BIAJIETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL TMpOIlecca W pe3yibTaTa PEIICHUS
MaTeMaTUYECKOU 3aJa4H;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTb MPU PEUICHUH 33]]a4H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JAaHHBIX,
HaWJIEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIIEHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSICHIATH TPUUUHBI
JTOCTIDKCHHSI WUTH HEJOCTYDKEHHS Pe3yJIbTaTOB JASATEIHFHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETCHHOMY OIBITY.

CoBMecTHas1 1eITeIbHOCTD:

MOHUMATh M MCIMOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAIbHOU
paboThl mMOpH pelIeHHH Y4eOHBIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThI, pacrpencisiTh
BUJIbI paboOT, JIOrOBApUBATHCS, OOCYXKIaTh TMPOIECC W Ppe3yJbTaT padoThl,
000011aTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHUH,
«MO3rOBBIE€ IITYPMb» M HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAMHUPOBATh CBOU JCHCTBUS C JPYTMMHU YJI€HAMH KOMAaH/IbI, OILICHUBATH
KaueCTBO CBOETO BKJIa/ia B OOIIMM MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICVCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kJiacce 0OydarOnIuics MOJYYUT CIIEIYIOIINE
MpeAMETHBIC PE3yIbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 HayaJla MaTeMAaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OINEpPUPOBATh MOHATHUSAMH: pAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO0, MHOMXECTBA
PalMOHAIBHBIX U JEHCTBUTENBHBIX YACEI, MOAYJIb IEUCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpOOM ¥ TPOLEHTHI YISl PEIICHUS TPHUKIAAHBIX 3a1ad U3
Pa3JIMYHBIX OTPACJIEN 3HAHUMN U PEATIbHOU )KU3HU;

MPUMEHSTH MPUOJIMKEHHBIE BEIUUCIICHNUS, TTpaBUiIa OKPYIJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYUCICHUM;



CBOOOZIHO ONIEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKAa3aTeleM,
UCIOJIb30BaTh NOJIXOAIIYI0 (POpPMY 3anncu AEHUCTBUTEIbHBIX YUCEN JUISl PELICHMS
IIPAKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJIHO OMEpPHUPOBATh MOHATHEM: apU(PMETHUYECKHI KOpPEHb HaTypajibHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH IIOHATUEM: CTENEHD C PAllMOHAIBHBIM [TOKA3aTENEM;

CBOOO/JIHO OIEpPUpPOBaTh MOHATHUAMU: JIOrapupM uuciaa, JAECITHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apryMEHTA;

OIIEPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHHYC U apKTAHI€HC YKMCIIOBOIO
apryMeHTa.

YpaBHeHMS U HEPaBeHCTBA:

CBOOO/JIHO OMEPHUPOBATh MOHATHSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSATHh pa3jMYHble METOJbl PEIICHUS pPALMOHAIBHBIX U JpPOOHO-
palMOHAIBHBIX ypPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOYJIEH ¢ MLedbIMH KO3 (dULHUEHTaMU, KOPHM MHOIOYJI€Ha, HPUMEHATH
JIeJIeHe MHOIOWIEHa Ha MHOT'OUJIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHCTEMa JIMHEWHBIX YypaBHEHWIA,
MaTpULa, ONPEACIUTENb MATPHULBI 2 X 2 W €ro TIE€OMETPUYECKHM CMBICII,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENss 2 X 2 g BBIYMCIICHMS €r0 3HA4eHUS,
IIPUMEHATh ONPEACIIMTENIM Ul PELICHUs CHUCTEMBl JIMHEHHBIX YpPaBHEHHUM,
MOJEIUPOBATh PEATBHBIE CUTYAllUH C IIOMOILIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
HCCIIEIOBATh IOCTPOEHHBIE MOJEIHM C TOMOLIBIO MaTpPULl M OINPEIEIUTEICH,
WHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOpHSAMHU JUIsI MPeoOpa3oBaHUs
BBIPAKCHU;

BBINOJIHATH IPe00OpPa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALUX CTENIEHH C
PalMOHAIIBHBIM MOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA jorapupmMoB JUTSt npeoOpa3zoBaHUs
Jorapu(MUYECKUX BBIPAKCHHM;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMHU: HppalMOHAIbHbBIC, ITOKA3aTeJIbHbIE U
jorapu(MUYECKHe YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIIbIO0 PABHOCHIbHBIX
NIEPEXOJ0B WIH OCYILIECTBIISASI IPOBEPKY KOPHEM;



MPUMEHSATHh OCHOBHBIE TPUTOHOMETpUYECKHE (DOPMYJIBI 1715l TpeoOpa30BaHMUS
TPUTOHOMETPUUECKUX BHIPAKECHUMH;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HEoOXoAuMmbie  (HOPMYJBI  JJIi  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN;

MOJICJIMPOBATh peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPDAKEHMSI, ypaBHEHHUS, HEPAaBEHCTBAa IO YCJIOBHMIO 3a/Jaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIEINIU C UCTIOJIb30BAaHUEM arrapaTa aareOphl.

DOyHKuMU ¥ rpagukm:

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: (PYHKIIKSA, CHOCOOBI 3aaHus (PYHKIIHH,
B3aUMHO O0OpaTHble (YHKIUH, KoMMo3uius GyHKUUA, rpaduk QyHKIUH,
BBITIOJIHATDH 3JIEMEHTApHBIC MpeoOpa3oBaHus rpaduKoB HyHKIIHIM;

CBOOOJHO OMEPHPOBATh MOHATHUSAMHU: O0JIACTH OIpPEACTIEHUS U MHOKECTBO
3HauYeHUH (PYHKITUH, HYJTU (YHKIIHH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATH TMOHSATUSMU: YETHBIE U HEUCTHbIE (DYHKIIUH,
nepuoinyeckue PyHKIUU, IPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJiblllee U HauUMEHblee 3HaueHue (YHKIUM Ha
IPOMEKYTKE;

cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: CTENIEHHAs (PYHKIIUS C HaTypajJbHBIM U
HEeIbIM TOKa3aTeseM, Tpa@uK CTENEeHHOM (PYHKIMU C HATYpPaIbHBIM U IIEJIBIM
nokasaresieM, Tpaduk KOpHS n-ol cTerneHu Kak (yHKIUU OOpaTHOM CTENEeHH ¢
HaATYpaJIbHBIM TOKa3aTelieM;

OTEepUpPOBaTh TOHITHSIMH: JIMHEHHAs, KBaJpaTW4yHas W JIpPOOHO-THMHEHHAS
(GYHKIIUH, BBITTOJHATH JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMM: TOKa3aTelbHAs U JorapupmMuyeckas
GbyHKIMM, UX CBOWCTBAa U TpadUKH, UCIOJIb30BATh MX TpauKu ISl PEHICHUS
YPaBHECHUH;

CBOOOJIHO OMEPUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAST OKPYKHOCTH,
OTIpeJIeICHNE TPUTOHOMETPUYECKUX (DYHKIIMA YUCIOBOTO apTyMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUId  HCCIEAOBAaHUA TIPOILIECCOB U
3aBUCUMOCTEH TMpHU PEIICHUU 3a/lay M3 APYruX y4eOHBIX MPEIMETOB M PeaTbHOU
YKU3HU, BbIpaXXKaTh (POpMyJIaMHu 3aBUCUMOCTH MEK/y BEJIMUYUHAMY;

Havana maTeMaTH4ecKoro aHajam3a:

cBOOOJIHO ONEpPUPOBaATh MOHATUSAMU: apu(MeTHYecKass U IeOMeTpUUecKast
nporpeccusi, 0eCKOHEYHO yObIBarolIasi reoMeTpudecKast Iporpeccusi, TIMHEHHBIA U
HKCIIOHEHIUATBHBIN POCT, POopMyIia CIOKHBIX POLIEHTOB, UMETh MIPEICTABICHHE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU AJIA PEUIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakrTepa;



CBOOOTHO OTNEPUPOBATH MOHATHUSIMU: TIOCIIEIOBATEIBLHOCTD, CIIOCOOBI 33/IaHUS
MOCJIEA0BATEIbHOCTE, MOHOTOHHBIE W OrPAaHUYEHHBIE MOCIEI0BATEIBHOCTH,
MIOHUMATh OCHOBBI 3apOXKJCHHUS MAaTeMaTHYECKOrO0 aHajau3a KaKk aHalIn3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATh TMOHATUSMHU: HENPEPbIBHbIE (QYHKIHMH, TOYKU
paspbiBa rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka GyHKIINY;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (YHKIHUS, HENpEpbIBHAs Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HENMPEPHIBHBIX (DYHKUWMN AJIs PEIICHUs 3a/1a4;

CBOOO/JIHO OIEpPUPOBATH TMOHATUSIMU: TIEpBasi U BTOpas MPOU3BOJIHBIC
byHKIMM, KacarenpHas K rpaduky QyHKINY;

BBIYMCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMIIO3UIUU
NBYX (DyHKUUH, 3HATh IPOU3BOAHBIE JIEMEHTAPHBIX (DYHKLINMH;

UCTIONIb30BaTh T€OMETPUYCCKUN M (PU3MUECKUN CMBICT MPOU3BOIHOM IS
penieHus 3aaad.

MHoskecTBa M JI0rHKa:

CBOOOZIHO  ONEpUpPOBaTh  MOHATUSAMU:  MHOXKECTBO, ONEpaluud  Haj
MHOECTBaMU;

UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS pEeaIbHbBIX
MPOIIECCOB U SBJICHUH, PU PEUICHUH 33/1a4 U3 APYTUX YUEOHBIX MTPEIMETOB;

CBOOO/IHO OIEpPUPOBATh IMOHATUSIMU: OIpPEAEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce o00ydarOnuics MOJYYUT CIIEIYIOIINE
peIMEeTHBIE PE3yJbTaThl MO OTIACIBHBIM TeMaM pabouell MporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHAIN3ay:

Yuciia 1 BBIYUCIICHUSA:

CBOOOJHO OMNEPHUPOBATH MMOHATHUSIMH: HATypaJlbHOE M ILEJN0E YHUCO,
MHO>KECTBA HATYpaJbHBIX M ILEJbIX YHUCEN, UCIOJIb30BAaTh MPHU3HAKHU JIETUMOCTH
uensix ynces, HOJl u HOK HatypasibHBIX Yncen A peleHs 3a1a4, IPUMEHATh
anroputm EBkinna;

CcBOOOJIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOAYJIO, 3alHChIBAaTh
HaTypaJIbHbIE YHCIIA B PA3JIUYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIIEHNUS;

CBOOOJHO ONEPUPOBATH MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIsATh KOMIUIEKCHBIE YMCla B ajaredpanyeckoil u
TPUTOHOMETPUUECKON (opMe, BBIMOIHATh apu(METHYECKUe OmNepalud ¢ HUMH U
M300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABECHCTBA:



CBOOO/IHO OIEPHPOBATh MOHATUSAMU: MppalMOHAIbHbBIC, ITOKa3aTeJIbHbIE U
jJorapu(pMUUECKUEe HEPABEHCTBA, HAXOAUThb MX PEUIEHHs C  I[OMOIIBIO
PABHOCUJIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpH peHIeHHH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh IMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoauMble  (OpMyJibl  JUIsl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYTHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEN PALIMOHAIIBHBIX, UPPALMOHAIIBHBIX, TI0KA3aTENbHBIX U
Jorapu(pmMHUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb paluoOHAIIbHBIE, UppaLMOHAJIBHEIE, ITOKA3aTEIIbHbIE,
jJorapupMuyueckue ¥ TPUTOHOMETPHUUECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKallye MOYJIA U ITapaMeTpsbl;

IPUMEHATH rpapuueckre MeTO bl ISl pEIIeHNs YpaBHEHUI U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMy;

MOJICTIMPOBATh pEallbHble CHUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDAKECHHSI, YPaBHEHHUS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/layH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHUEM amnmnapara ajareOpsl,
MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ysbTarT.

DOyHKuMU ¥ rpaGuKku:

CTpOUTh TpadUKu KOMMIO3UUMU (PYHKUUNA C [OMOINBIO 3JIEMEHTAPHOTO
UCCIICIOBaHMS ¥ CBOMCTB KOMIO3UIINH IBYX (DYHKIINA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl ypaBHEHHMM W  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh TMOHATUSAMHU: TpaPUKU TPUTOHOMETPUUYECKUX
byHKIUi;

OPUMEHATh (GYHKIUU JJI1 MOJCIHUPOBAHUS M HCCIEIOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOI0 aHAIM3A:

MCIIOJIb30BaTh IPOU3BOJHYIO JUIS UCCIEA0BAHNS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIee U HAUMEHbIIIEE 3HAUYEHUS! (YHKIIUN HETIPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKICHMS HAWIY4lIerO pPEIICHUS B
OPUKIAAHBIX, B TOM YHCIE€ COLUMAIbHO-DKOHOMHUYECKHMX, 3aJadax, s
OINpPEAEIEHUSI CKOPOCTM U YCKOPEHHUs Npolecca, 3aJaHHOro (opMyJsiol Hiu
rpadukoM;



CBOOOJHO ONEpUPOBATh TMOHATHUSAMHU: TEPBOOOpa3Has, OMPEACICHHBIN
WHTETpaJI, HAXOAWTh TEPBOOOpa3HbIC AIIEMEHTAPHBIX (DYHKIUNA M BBIYUCIATH
uHTerpai no gpopmyie Herorona-JlelOnua;

HAXOJIUTh TIJIOMIAU TUIOCKUX (PUTYP B 0OBEMBI TEJ C TIOMOIIBIO0 HHTETPAIa;

UMETh TPEJCTaBICHUE O MATEMaTHYECKOM MOJCIUPOBAHUU Ha TMpPUMEpE
cocTaBieHus 11U epeHITnaIbHbIX YPaBHEHU;

pelaTth MpUKIATHBIe 3a7a4d, B TOM YHCIIE COIMAIbHO-’KOHOMHYECKOTO H
(bu3NYECKOro Xapakrepa, CpeICTBAMU MaTEMaTUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanyecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabnbie | IIpakTHuc
padoThI padoThI
MHOK€eCTBO JENCTBUTEIBHBIX YACEI.
| MHorowiensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUI
) Oynkiun 1 rpaguku. CreneHHas GyHKIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-0i1 CTENEHHU. 15 1
WppanmonaneHble ypaBHEHUS
4 [TokazarenpHas ¢pynknms. [lokasarenbHbie 10 |
ypaBHEHHUS
5 Jlorapudmuueckast QyHKIHSL. 18 1
Jlorapudmuyeckue ypaBHeHHUs
6 Tpuronomerpudeckue BoIpa)KeHUS U ” 1
yYpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUA 10 1
HenpepsiBable pynkiun. [IponsBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHUE, CHCTEMATH3AIINS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KJIACC

KoanuyecTBo 4acoB

Ne HaumeHnoBaHue pa3iesioB 4 TeM
w/n BpOrPAMMEI Beero KonTpoabublie | IlpakTHye
padoThbI padoThI
| I/Iccnez[OBaHI:Ie GyHKIHIA ¢ TTOMOIIBIO ” |
MIPOU3BOTHON
2 [TepBooOpa3nas u UHTETpaI 12 1
3 I'paduku TpUroHOMETPUYECKUX (PYHKIIUHA. 14 i
Tpuronomerpuuecke HepaBeHCTBA
4 WppanmonansHbie, HOKa3aTelbHbIE U 24 1
norapuMuyecKkrue HepaBeHCTBA
KommnekcHeie uncia 10 1
HarypanbHble u 1ienble yncna 10 1
Cucrembl pallMOHANbHbBIX, UPPALMOHATIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUNI
8 3amauu ¢ mapameTpaMmu 16 1
9 HOBTOPCHI/IC, 0000111eHe, cucTeMaTH3alus 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

MHOxecTBO, Onepaluy HaJ MHOKECTBAMH
U UX CBOMCTBA

Juarpammsl Ditniepa-Benna

[IprMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1ad

Panmonansusie ynciia. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUYECKHUE TPOOH

PannonansHbIe yncna. OOBIKHOBEHHBIE U

JECATHYHBIE TPOOH, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKUE APOOH

[Tpumenenue apoOeit U MPOLIEHTOB AJIst
peueHus NpUKIaaHbIX 3a1a4d

[Tpumenenue apobeit U MPOIIEHTOB AJIs
petieHust IPUKJIaIHBIX 3a7a9

JlelicTBUTeNbHBIEC YKciIa. PallioHaabHEIE U
MppauMOHaJIbHbIE YUCIa

ApudmeTnueckue onepanum ¢
I[@ﬁCTBI/IT@J'IBHBIMH qucjiaMu

10

Mopynb AeiICTBUTENBHOTO YHUCIIA U €TO
CBOMCTBA




11

[TpuGnuKEHHBIE BEIYUCICHHS, IPABUIIA
OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPABEHCTB

13

14

OCHOBHBIE METO/IBI PEIICHHS IIETBIX U
JPOOHO-pallMOHANILHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS 1IETIBIX U

JTpOOHO-pallMOHANIBHBIX YPaBHEHHUH U
HEPABEHCTB

15

MHoro4JieHbI OT OJIHON TEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ 1eabMu Ko PuimeHTamu.
Teopema Buera

17

Pemenue cucrem IMHENHBIX YPaBHEHUN

18

Pemenne cucreM TMHENHBIX ypaBHEHUN

19

Marpuna CUCTEMBI IMHEHHBIX YPABHEHUM.
Onpenenurens MaTPUIIBL 2X2, €T0
F€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpeaenurens MaTPUILIbL 2X2, €T0
T€OMETPHUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

21

[IpuMeHeHne onpenenuTens s peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Petienue npukiagHbix 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHECHUI

23

24

Pemenue npukiaaHbeIX 3a7a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN
KoHnTtposnbHas padora: "PannonanbHbie

ypaBHEHHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEUHBIX ypaBHEHUI"

25

OyHKIHSI, CIOCOOBI 3aaHusI PYHKIIUU.

Bsaumno oOparnbie pynkiuu. Komnosunus

byHKIMHA

26

I'padux GpyHkmu. DneMeHTapHbIC
npeoOpazoBaHus rpaduKkoB GYHKIUI

27

28

OO6nacTh ornpeneaeHust U MHOKECTBO
3HayeHuil pynkuuu. Hymu QyHkimm.
[TpoMexyTKH 3HaK MOCTOSIHCTBA
YeTHble U HEYETHBIE (PYHKIIUU.

[Tepuoanueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PyHKLIUU

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HaumMeHblee 3HaAYUEHUE
(GYHKLUU Ha IPOMEXKYTKE

30

Jluneiinas, kBaapaTuyHas ¥ IPOOHO-
IuHeWHas GyHKuun

31

DNEeMEHTapHOE UCCIIEJOBAHNE U
MOCTpPOeHHE TPadUKOB ATUX QYHKIUI

32

DJIeMEHTapHOE HCCIIEIOBAHUE U
HOCTpOEHUE TPAPUKOB ATUX (PYHKIIHIA

33

CreneHs ¢ IICIBIM ITOKa3aTeneM. buaom




HrroTtona

CreneHsb ¢ 1IeJI6IM ITOKa3aTelIeM. buHom

34 Herorona
CrenenHas GyHKIMS C HATypalIbHBIM U

35 LEJILIM IToKa3aTeneM. E€ cBoiicTBa U
rpaduk

36 Konrponsnas pabora: "Crenennas
¢bynkmus. E¢ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HATypaTBHOM
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuil KOpeHb HATypalbHON
CTEINEHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIEpXAIINX CTENIEHU U KOPHU

40 [IpeoOpa3zoBaHMs YNCTOBBIX BHIPAKECHUM,
COJIEpXKAINX CTENEHU U KOPHHU

A1 [TpeoOpazoBaHus YHCTOBBIX BHIPAKEHUH,
coZIepXKalIiX CTENEHNU U KOPHU
Uppanmonansubie ypaBHeHus. OCHOBHBIE

42 METO/IbI PEIICHUS] HPPAITMOHATBHBIX
yYpaBHEHUU
Wppanronansubie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHUS] HPPAITMOHATBHBIX
ypaBHEHUH
Uppanunonansusie ypaBHenusi. OCHOBHbIE

44 METO/Ibl PEIICHUS] UPPALIUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE IEPEXOBI B PELLIECHUN




UPPALMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIbHBIE TTEPEXOIbI B PELUICHUH

46 VPpaLMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXO0/Ibl B PELHICHUH
UpPpalMOHATIbHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TEPEXOABI B PELIEHUH
UPpaLMOHATIbHBIX YPaBHEHUM
CgoiicTBa 1 rpadK KOPHS N-Oi CTETICHH

49 KaK QyHKIMH 0OpaTHOW CTETICHHU C
HaTypaJIbHbIM [10Ka3aTeseM
CaoiicTBa U rpa UK KOpHS N-0¥ CTENEeHU

50 Kak QyHKIMHU 0OpaTHON CTETEHHU C
HaATYpaJIbHBIM MTOKa3aTeleM
Konrponsnas pabdora: "CoiicTBa u rpaduk

51 KOpH# N-0M cTeneHu. MppanuonaibHbie
ypaBHeHus"

5 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTENEM U
ec CBOMiCTBa

53 CreneHsb ¢ palMOHaJIbHBIM [IOKA3aTENEM U
ec CBOIiCTBa

54 CreneHsp ¢ pallMOHaJIbHBIM [IOKA3aTENEM U
ec CBOMCTBa

55 [ToxazarenbHast pyHKLHSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AT
peleHns ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AT

pEIlIeHUs] ypaBHEHUI




[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIC

58 METO/Ibl PEIICHUS NTOKA3aTEIbHBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PELICHUS IT0KA3aTEIbHBIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHEHHS. OCHOBHBIE

60 METO/Ibl PEIIEHNUs TOKa3aTEIbHbIX 1
ypaBHEHUH

61 KoHnTtponbHas pabora: "IlokazaTenbpHas 1
¢bynkmus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapugm umncna. CpoiicTBa Jorapudma 1

63 Jlorapudwm yucna. CroiicTa norapudma 1

64 Jlorapudwm uncna. CBoiicTBa orapudma 1

65 JlecsiTuuHbIe U HaTypalibHBIE JoraprudMbl 1

66 JlecsTuuHble U HATYypalbHBIE JOrapu(MbI 1

67 [Ipeo6pa3oBanue BbIpaXeHH, CoepIKaLUX |
aorapudmbl

68 [IpeoOpazoBanue BbIpAKEHUH, COAEPIKAILIUX |
JorapupMbl

69 [Ipeo6pa3oBanue BbIpaXeHH, CoepIKaLUX |
JorapuQmbl

70 Jlorapudmuueckas ¢pyHKIuS, €€ CBOICTBA U |
rpaduk

71 Jlorapudmuueckas GpyHKIMs, €€ CBOICTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIHM 1715 |

penieHust ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUN A7

73 peleHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHH. OCHOBHBIE

74 METO/bI peIIeHUs JIorapu(pMUIECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI pelIeHus JJorapu(pMUUECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI pellIeHus JJorapu(pMUUECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TEPEXO/BI B PELICHUH
JOrapu(pMHUUECKUX YpaBHEHUH

73 PaBHOCUIIBHBIE TEpEXOBI B PELIEHUH
Jgorapu(pMUYECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudmuyeckas
¢yukuus. Jlorapupmuueckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC
YHCIJIOBOTO apryMeHTa

%) ApKCcUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOIO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ONpeJIEJICHUE TPUTOHOMETPUYECKHUX

(GYHKIMI YUCIOBOTO apryMeHTa




Tpuronomerpudeckas OKpy>KHOCTb,

85 ONnpeeICHUE TPUTOHOMETPUUECKUX 1
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJITBI 1

90 [Ipeobpa3oBanre TPUTOHOMETPUIECKUX |
BBIPaXCHUM

91 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKECHUN

9 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAKEHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX |
BBIPAaXECHUM

94 Pelrenne TpUroHOMETPUUECKUX YPABHEHUN 1

95 PelreHne TpUroHOMETPUUECKUX YPABHEHUN 1

96 Pemenne TpuroHoMeTpuueCKUX ypaBHEHHUM 1

97 Pemienue TpuroHoMETpUYECKUX YPaBHEHUI 1

98 Pemenue TpuroHoMeTpuUECKUX ypaBHEHHUM 1

99 Pemenue TpUroHoOMeTpUUECKUX YpaBHEHUN 1

100 Pelienue TpUroHOMETPUYECKUX YPABHEHHI 1
KonrtponsHas pabora:

101 "TpUrOHOMETPUUECKHUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1

nocJjexoBarenbHocTe. MeTon




MaTeMaTUYECKON MHAYKIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocyenoBarenbHocTH. ctopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmerraeckast Iporpeccus

105 I'eomeTrpuueckas nporpeccus

106 beckoneuyHo yObIBaromiasi reoMeTpuuecKas
porpeccus

107 CyMMma OecKOHEYHO yObIBaroIIei
FeOMETPHUECKOI MpOorpeccuu

108 JIMHEWHBIN U SKCTIOHEHIMATIbHBINA POCT.
Yucno e. DopMya CI0KHBIX TPOLIEHTOB

109 JIMHEWHBIN ¥ SKCTIOHEHIMATIBLHBINA POCT.

110

Yuciio e. (DopMyJIa CJIOKHBIX ITPOLICHTOB

Hcnonbs3oBanue mporpeccuu s peiieHus
pealbHBIX 33724 MPUKIATHOTO XapaKTepa

111

112

KonTponbhast padora:
"[TocnenoBatenbHOCTH U Mporpeccun”

HenpepbiBHbIE PYHKIIUN U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaduKOB
byHKIMMA

114

CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115

CpoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116

MeTto1 HHTEpBAJIOB IJI PELICHUS
HEPABEHCTB




MGTOII HHTCPBAJIOB JJIA pCUHICHUA

117
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl PEIIEHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPBIBHBIX
byHKIMI 11 pelieHus 3a1au

120 [IpuMeHeHne CBOWCTB HENPEPBHIBHBIX
bYHKIMH U1 pelieHus 3a1aq

121 [lepBas u BTOpas npou3BOIHBIE PYHKIUU

122 Omnpenenenue, TeOMETPUIECKUI CMBICI
MPOU3BOTHOMN

123 Omnpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOJTHOMN

124 YpaBHeHHEe KacaTeabHOU K rpaduky
byHKIUN

125 YpaBHeHHe KacaTeabHOU K rpaduKy
byHKIIMN

126 [TpousBoHbIE AIIEMEHTAPHBIX QYHKIUH

127 [Ipou3BoiHBIE HNIEMEHTAPHBIX (HYHKLIUH

128 [IpousBoHast CyMMBbI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HMIINU (PYHKIUH

129 [IponsBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HUIINU (PYHKIIUH

130 [IpousBoHas CyMMbI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3ULIUH (PYHKITHI

131 KonTtponbsnas padora: "IIpousBoanas"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS

133 - 1
3HaHui: "OyHkun"
134 Hrorosast kKoHTpoOIbHAs paboTa 1 1
135 Nrorosas koHTpoJsbHAs paboTa 1 1
136 HOBTOP@HI/IG, 0000111eHIe, CUCTEMAaTU3AIIHS |
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckm¢
padoTsbI

[IpumeneHnre npou3BOAHOM K
UCCIIeIOBaHUIO (PYHKIIHH Ha
MOHOTOHHOCTBH U SKCTPECMYMBI

[IpumeneHnne TpoOU3BOJHON K
UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOIHON K
WCCIICTIOBAHUIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHON K
HCCIe0BaHUIO (QYHKIIMM HA
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne NpoU3BOJHON K
HCCIe0BaHUIO (QYHKIMI HA
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprmeneHne npou3BOAHOM K
uccleIoBaHuIo PyHKIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIETO U

HAaMMEHBIIETO 3HAYCHUS HENPEPBIBHOU

(GYHKINU Ha OTpE3Ke

Haxoxnenne HanOoIbIIIETO 1




HAaUMEHBIIIErO 3HAYEHUS HETIPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIIETO U
HaWMEHBILIETO 3HAYCHUS HEMPEPHIBHOM
(bYHKINU Ha OTpE3Ke

10

11

Haxoxnenune HanbospIIero u
HaMMEHBIIETO 3HAUCHUS HEIIPEPHIBHOM
(GYHKINU Ha OTpE3Ke

HaXO)K,I[CHI/IC HauOOJIBIIErO U

HAUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKIIUU Ha OTpe3Ke

12

Haxoxneune HanOoIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOAHON IS
HAXO0X/IEHUsl HAaWIy4Ilero peuieHus B
MIPUKJIATHBIX 3a7a4ax

14

15

[IpumeneHne TPOU3BOJHOMN IS
HaXO0XJAECHUS HAWTYUYLIEro PEIICHHS B
MPUKIAJHBIX 3a/1a49axX

[Ipumenenne nporu3BOIHOM ISt
OIIPENEIICHUSI CKOPOCTU U YCKOPEHHUS
mpolecca, 3aIaHHoro GopMyIIoi WiIH
rpaduxkomM

16

[Ipumenenne nporu3BOIHOM ISt
ONpEeEICHUS] CKOPOCTU U YCKOPEHUS
npoiiecca, 3alaHHOro GOpMYIIOi UK
rpaduKoM




17 Kommnozumus GpyHKImii

18 Kommozurus ¢hyHKimii

19 Komnozumms GyHKImii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOU INIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOU INIOCKOCTH

2 KonTponbHas pabota: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

T ITepBooOpazHasi, 0CHOBHOE CBOWCTBO
IepBOOOPA3HBIX

24 IlepBooOpasHble y1eMEHTapHbBIX (QYHKIHH.
IIpaBuia HaX0XJEHUs IEPBOOOPA3HBIX

)5 [TepBoOOpa3HbIC JIEMEHTAPHBIX (PYHKITHIA.
[IpaBuiia Hax0Xk/1eHUs IEPBOOOPA3HBIX

26 WNurerpan. I'eomeTpruueCcKuii CMBICI
MHTETpasa

7 Brruuciienue onpeieneHHoro HHTerpana
o popmyne HproTona-JleliOHuma

)% Boruncnenue onpeaeneHHoro MHTerpaia
no ¢opmyne Hetorona-Jleiitbnumna

29 [TpuMeHeHHe UHTEerpasia sl HaX 0K ICHHS
ionaied IIocKux Guryp

30 [TpuMeHeHHe MHTErpaia s HaXOXKACHHUS
00BbEMOB Ir€OMETPUYECKUX TEI

31 [Ipumeps pemiennit AudepeHnanbHbIX

YpaBHEHUU




[Tpumeps! pemenuii quddepeHnmrarbHbIX

32 .
ypaBHEHUH
MaremaTnyecKkoe MOJIEIIUPOBAHUE

33 peanbHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHIranbHbIX YpaBHEHUH

34 Kontponbnas padora: "IlepBooOpasnas u
uHrerpan"”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

36 Tpuronomerpuueckue QpyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GpyHKIUH, UX
CBOMWCTBA U rpaduKu

18 Tpuronomerpuueckue QpyHKINH, UX
CBOWCTBA U rpaduKu

39 Tpuronomerpuueckue GpyHKINH, UX
CBOWCTBA U TpapuKu
OT10op KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH
OT10op KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUI C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 OT160p KOpHEHN TPUTOHOMETPUUECKUX

YPaBHEHUH € TOMOUIBIO




TPUTOHOMETPHUUECKOIN OKPYKHOCTH

Pemenue TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Pemenuie TpUroHOMeTpUYECKUX
HEPAaBEHCTB

46 Petienue TpuroHomMeTpuUeCKNX
HEPaBEHCTB

47 Pemennie TpUroHOMETpUUYECKUX
HEPaBEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IBI pEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeTbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
nmorapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(MUIECKIX HEPABEHCTB




OcHOBHBIE MCTOABI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppanvoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIBHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHHUS
MpPpaMOHATBLHBIX YPaBHECHUN
& I'paduueckue MeTo bl peLIeHus
UppalMOHATIBHBIX YPaBHEHUN
63 I'paduueckue METOIBI peIICHUS
IIOKa3aTeJIbHBIX YPAaBHEHUU
64 I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX YpaBHEHUH
66 I'paduueckue METOIBI pEIICHUS
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo B! peLIeHus
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTObI peLICHUS
68 MOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX
ypaBHEHUN
I'padrueckue MeTOIBI peIICHNUS
69 MOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX

ypaBHEHUN




70

I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbl perieHus
MOKA3aTENbHBIX U JIOTApUPMUIECKUX
HEPABCHCTB

72

73

KontponbHas pabora: "HppanroHaabHbIe,
MOKa3aTelbHbIE U JJorapupMUUecKue
HepaBeHcTBa"

KommuiekcHble uncna. Anredpanyeckas u

TpUrOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

75

Apudmerrueckre oneparuu ¢
KOMIINIEKCHBIMHU YK CJIaMU

76

ApubmeTndeckre oneparuu c
KOMILJIEKCHBIMU YUCJIaMHU

77

I/I306pa>I<eHHe KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[HH&THOfI INJIOCKOCTH

78

N3006paxeHre KOMIJIEKCHBIX YHCeN Ha
KOOPAWHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKCJIa

81

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA




penieHus (GU3NIECKUX U TEOMETPHUSCKUX
3aza4

Konrpomnbnas padora: "KomrmiekcHbie

82 |
qucia

83 HarypanbHble 1 1ienplie uncia

84 HarypanbHble u nienble yncia

85 [IpumeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCEeIl

26 [IpumeHeHre NpU3HAKOB JIETUMOCTH
LEeJBIX YUCEIl

87 [IpyuMmeHeHre NpU3HAKOB JIETMMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne NpU3HAKOB IETUMOCTH
nensix uncen: HOJL u HOK

%9 [IpuMmeHeHre NpU3HAKOB JIETMMOCTH
LENbIX YUCeI: OCTaTKU MO0 MOAYIIO

90 [IpumeHeHre NpU3HAKOB JIETMMOCTH
LeJIBIX YUCEII: OCTaTKU M0 MOAYJIIO
IIpuMmeHeHre NpU3HAKOB IETMMOCTH

91 LENbIX YUCell: anroput™ EBknuna ans
pEelIeHUs 337124 B LEIbIX YUCIIaX

9 KonrpomnsHas pabdora: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTb YPAaBHEHHMI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTb YPABHEHHH.

PaBHOCHIBHBIE CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHU

OCHOBHBIE METObI PELICHUS CUCTEM U
96 COBOKYITHOCTEH UPpAIIMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
98 COBOKYIHOCTEM MOKa3aTEIbHBIX
YpaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JTIorapu(pMHUIECKUX
YpaBHEHUH

OcHOBHBIE MCTOAbI pCHICHUSA CUCTEM U

100 COBOKYITHOCTEH JIOrapu(pMuIecKux
YpaBHEHUI

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYECKUX 3a7ad U 3a1a4 U3

101 pa3UYHbIX 00JIacTe HAYKH U peallbHOU
KU3HU, MHTEpIpEeTaLys 10Ty YEHHbIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a7ad U 3a1a4 13

102 pa3NIUYHbIX 00JIacTe HAYKH U peallbHOU
KU3HU, MHTEpIpETaL|s 10TyYEHHbIX
pE3yJIbTaTOB




[IpuMeHeHrEe HEPABEHCTB K PEILIEHUIO
MaTeMaTHUYeCKUX 3aJay 1 3aJa4 u3

103 pa3IMYHBIX 00JIaCTEl HAYKH U peallbHOM
KU3HU, MHTEPIPETAIHs TOTyYeHHBIX
pe3yNIbTaToB
KonTponbnas padota: "Cucremsr

104 paloHaIbHbBIX, HPPALUOHATIBHBIX
MOKAa3aTeNbHBIX U JTOrapu(hMUIECKUX
ypaBHeHUI"

105 PannoHanpHbIE ypaBHEHHUS € TapaMeTpamMu

106 PanmonansHbie HEpaBeHCTBA C
napameTpamu

107 PanmonaneHbie CUCTEMBI C TapaMeTpaMu

108 WppanmonansHele ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

109 HppaumoHanpHble CUCTEMBI C

napameTpamu

110

[loka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenbHbIE CUCTEMBI C TapaMeTpamMu

Jlorapugmuueckue ypaBHEHHUs,
HEpPaBEHCTBA C MapaMeTpaMu

113

Jlorapudmuueckre cuCTEMBI €
napameTpamMmu

114

Tpuronomerpudeckue ypaBHEHHUs €
napameTpamu

115

Tpuronomerpuiecke HepaBeHCTBa C
napameTpamu




116

TpuronomeTpuyeCcKre CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH peaJbHbIX
CUTYALM C IIOMOILBI YPABHEHUI C
rapameTpamu

118

ITocTpoeHue u nccnenoBanue
MAaTE€MaTHYECKUX MOJEJIEH peanbHbIX
CUTYAIM C IIOMOIIBI CUCTEM YPAaBHEHUI
C ImapameTpaMu

119

120

ITocTpoeHue u nccnenoBanue
MaTEMaTUYECKUX MOJEINIEH peaJbHbIX
CUTYAaIU C IOMOIIBI CUCTEM YPAaBHEHUI
C mapameTpaMu

KonrponsHas pabora: "3agauu c
napamerpamu”

121

[ToBTOpenue, 0600IEHHE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

122

123

[ToBTOpenwue, 0600IIEHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IIEHHE,
cucTeMaTh3anus 3HaHui: "Y paBHEHUsL.
Cucremsl ypaBHeHHI"

124

[ToBTOpenwue, 06001IIEHHE,
cucreMarn3auus 3HaHui: "HepaBeHncrtsa"

125

[ToBTOpenme, 0600ICHNE,
cucrtemaTuzaius 3Hanui: "HepaBencrsa"

126

[ToBTOpenue, 06001IIEHHE,




cuctemaTtuzanus 3uanuii: "HepaBenctsa"

[ToBTOpenwue, 0600IICHNE,

127 cucreMaru3auus 3HaHui: "lIponsBoanas u 1
e¢ npumMeHeHue"
[ToBTOpeHme, 0600MICHHE,
128 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e¢ nmpuMeHeHue"
[ToBTOpEHME, 0000IICHHE,
129 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e¢ nmpuMeHeHue"
[ToBTOpenwue, 0600IICHNE,
130 cucreMaru3auus 3HaHui: "VHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenwue, 0600IIEHME, |
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 06001IEHHE, |
cucTeMaTtu3anus 3Hanuii: "Oynkuun"
133 [ToBTOpenwue, 0600mIeHHE, !
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenwue, 0600IIECHNE, |
cHCTEMAaTH3aIns 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBbHOM [TPOTPAMMBbI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTATHI 0OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0]71 NnmporpamMmasl CpeaHETO 06]]161"0 06pa30BaHI/Iﬂ

Yucna ¥ BEIYMCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTENIBHOE YUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS TPOOb, TIPOLIEHTHI

1.2

1.3

BemonsATe  apudmeTrnyeckue  OmepanM € PAlMOHAIBHBIMH U
JICHCTBUTEIbHBIMU YHCIIAMH

BreimonHaTe HpI/I6J'II/I)KéHHBIC BBIYHCJICHHA, UCITOJIB3YA IIpaBHJIa OKPYTJICHUA,
ACJIaTh IPUKUJKY U OLCHKY pE3yJIbTaTa BBIYMCIICHHI

1.4

OnepupoBaTh NOHSTUSAMU: CTENEHb C LIEJIBIM IOKA3aTeJEeM, CTaHJapTHAas
dopMa 3amucH JEHCTBUTEIBHOTO 4YMCIAa, KOPEHb HATYpaJbHON CTENEHHU;
UCIIOJIb30BaTh MOJIXOASNIYI0 (OpMY 3alMCU JIEHCTBUTENBHBIX YHCET IS
peLICHUs IPAKTUYECKUX 3aa4 U NIPEICTaBICHUSA JAaHHBIX

1.5

OnepupoBarh NOHATHSIMH: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJILHOIO YIJIa;
UCIOJIB30BaTh  3allMCh  IPOM3BOJIBHOIO  yIjila  4Yepe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKIINU

VYpaBHEHHsI U HEPABEHCTBA

2.1

OHepI/IpOBaTB NOHATHUAMU: TOXIACCTBO, YPABHCHHEC, HCPABCHCTBO, ILICIIOC,
panrOHAJIIBHOC, HppauOHAJIEHOC YpaBHCHHC, HCPABCHCTBO,
TPUTOHOMCTPUUCCKOC YPABHCHUC

2.2

BrimonHaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHMS

2.3

BoImonHATe npeoOpa3zoBaHus LEBIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDAKEHMM W pemaTbh OCHOBHBIE THIIBI LEJbIX, PAalUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

24

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JId PCHICHUSA MATCMATHUYCCKUX
3ala4q U 3a/1a4 U3 pa3JIMYHbIX obOmacTei HAayKH U peaﬂBHOﬁ KHU3HHU

2.5

MopenvupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aireOphl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4yH, UCCIEA0BATh
MOCTPOCHHBIE MOJICTU C UCIIOJIb30BAHUEM ammapara anreopsl

dyHKIMU U Tpaduku

3.1

OnepupoBaTh NOHATUAME: (PYHKIHS, CIOCOOBI 3a7aHus GYHKINHU, 00JIacTh
OTpeNieIeHus] W MHOMKECTBO 3HaYeHMH (QyHKuuHM, rpaduk ¢yHKIUH,




B3aUMHO 00OpaTHbIC PYHKLIUU

OnepupoBaTh TMOHATUSAMH: YCTHOCTh M HEUETHOCTh (YHKIUHU, HYJIU

32 (GYHKITIH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpadguku GyHKIUN 11 pelICHUs] YPaBHCHHMA
34 Crtpoutb 1 unTaTh rpaduKu JTUHEHHON (QYyHKIMH, KBaAPATUYHON (PYHKINH,
CTETICHHOH (DYHKIIMH C IEJIBIM ITOKa3aTelieM
HcnonwszoBath rpaduku (QyHKUMHA 711 HUCCIENOBaHMS TPOLIECCOB U
3.5 3aBUCUMOCTEH MpU PEIICHHH 3aJad M3 APYIHX Yy4eOHBIX MPEIMETOB W
pealbHOM KU3HHU, BRIPAXKATh (DOPMyITaMH 3aBUCIMOCTH MEXK/y BETUIHMHAMU
4 Hayana maremaTtnueckoro anaiusa
41 OnepupoBarh TOHSATHSAMHU: TOCIEAOBATEIBHOCTh, apudMeTHdeckas U
' reoMeTpUYecKasi Mporpeccuu
49 OnepupoBarh TOHATUSAMHU: OECKOHEUHO YOBIBaroOIIasi TreoMeTpuYecKast
' nporpeccusi, cymma 6eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM Mporpeccun
4.3 3amaBaTh MOCIEOBATEILHOCTU PA3TUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCJENOBATEIBHOCTEH M MPOrPEcCUd ISt
' pelIeHust peasibHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa U JTIOTUKa
5.1 OrniepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar il ONHMCAHMS
5.2 pealbHBIX MPOIECCOB U SBJICHUM, IPH PEIICHUH 3324 U3 JPYTUX YUEOHBIX
MIPEMETOB
53 OnepupoBarh  TMOHATUSAMH:  ONpEIEICHUE,  TEOopeMa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHusA
pe3yabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypajdbHOE, II€JI0€ YHCIIO; HCIIOIh30BaTh
1.1 NPU3HAKA JIEIMMOCTHA TENBIX YHCEN, PA3JIOKECHUWE YUCIIa Ha MPOCTHIE
MHOXKHUTEINHN JIsl peLeHus 3a/1a4
1.2 OnepupoBaTh NOHATHUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBarh MOHITHSIMH: JOrapudM dYHcIa, JSCITHYHBICE U HATypaIbHbBIE
' sorapumMbl
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTENEHW [UIsl TPeoOpa3oBaHUS  BBIPAKEHUH,




ONCprUpOBaTh TMOHATUAMHU: II0KA3ATCIBHOC YPABHCHHUC W HCPABCHCTBO,
peuatb OCHOBHBIC THUIIBI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BremonsaaTe mpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapU(MBI;
OTIEpPUPOBAThH TMOHATUSAMU: JIOTAPUPMHUECKOE YPABHEHHUE U HEPABEHCTBO;
pemaTbh OCHOBHBIE THIIBI JIOTAPU(PMUUECKIX YPABHEHUH U HEPABEHCTB

23

HaXO,I[I/ITB PCUICHUA HpOCTCﬁIHPIX TPUT'OHOMCTPUYICCKUX HCPABCHCTB

24

OnepupoBaTh NOHATUSAMM: CUCTEMA JMHEWHBIX YpPaBHEHUH U €€ pPEICHUE;

UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHCHHH JUTSl PEIICHUS TPAKTHUCCKUX
3a1a4

o

2.5

HaxoauTe pemieHust npoCTeNIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHbBIX
YpPaBHEHUM U HEPABEHCTB

2.6

MO,Z[eJ'II/IpOBaTB pCaIbHbIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATb
BbIpAXXCHHA, YPABHCHUSA, HCPABCHCTBA M CUCTCMBI I1I0 YCJIOBHUIO 3aJayM,
HCCIICA0BATh NOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM allriapara anre6p1)1

DyHKIMU U Tpadukn

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (PYHKLHH, TOYKH HKCTpeMyMa (pyHKUWHU, HauOojbliee M
HaMMEHbIIIee 3HaYeHHs (YHKIUU HA TPOMEXKYTKE; HCHOIB30BATH HX IS
uccie0BaHusl PyHKINH, 3aJaHHON TpaduKoM

3.2

OnepupoBaTh NMOHATUSIMM: TpadUKH IMOKa3aTeNbHOM, Jorapupmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIMH; H300paxkaTh HMX Ha KOOPAWHATHOM
IUIOCKOCTH U MCIIOJIb30BATh JJISl PELICHUS] YPABHEHUI U HEPABEHCTB

33

N300paxath Ha KOOPAMHATHOM MIOCKOCTU TpaduKy TMHEWHBIX ypaBHEHUN
Y UCTIOJIB30BaTh UX JIJISl PEIICHHs CUCTEMBI TMHEHHBIX ypaBHEHUH

3.4

Ucnonp3oBate rpaduku  QyHKIUNA Ui UCCIIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCIUTLINH

Hauana MmaTemaTuueckoro aHajimsa

4.1

4.2

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (DyHKIMS, TPOU3BOIHAS (PYHKIIUH;
UCIIOJIb30BaTh T'€OMETPUUECKUN U (PU3MUECKUI CMBICI MPOU3BOAHON ISt
pelieHus 3a1a4

Haxoauth  mpousBOIHBIE  3JEMEHTApHbIX  (YHKIMHA,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLUI

43

Hcnonp3oBaTh  MPOW3BOAHYIO  JUIsl  HCCieNOBaHUSA  (QYyHKIMH  HA
MOHOTOHHOCTh M JKCTPEMYMBbI, MMPUMEHATHh PE3YIbTaThl MCCIECIOBAHUS K
MOCTPOEHHUIO rpapuKoOB

4.4

Hcnonp3oBaTh MNPOU3BOAHYIO I HAXOXKACHHUA HAWIYUHICTO PCUHICHUA B
MMPUKJIAIHBIX, B TOM YUCJIC CONUAJIbHO-9KOHOMHNYCCKUX, 3ala4ax

4.5

OnepupoBaTh MNOHATHUSAMH: TE€pPBOOOpa3Has M WHTErpajl; IOHUMATh
reOMETPUYECKUH U (PU3NIECKUI CMBICI HHTErpaa

4.6

Haxoauts nepBooOpasHble 37IEMEHTAPHBIX (PYHKIIUH, BBIUUCIATH HHTETPal
o ¢popmyie Herorona — Jleiitoauma




4.7

Pemarn MNPpUKIAAHBIC 3a1a4d, B TOM YHUCJIC COIUAIBHO-3KOHOMHUYCCKOTO I

(1)I/I3I/ILIGCKOFO XapakTepa, CpCaACTBAMA MAaTEMATHUYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMbe/i IJIEMEHT COACPRKAHUSN

Kon
1 Yucna 1 BBIYUCICHUS
Pannonaneupie  uncia. OOBIKHOBEHHbIE M JECATUYHBIE ApOOU, MPOLEHTHI,
L1 OeckoHeUYHbIe IepuoanYecKre Apodu. ApudmMeTndyeckue onepalnu ¢ pauoHaIbHbIMU
' yHcliaMu, peoOpa3oBaHus YHUCIOBBIX BbIpaxeHHi. [Ipumenenne apobdeii u mporeHToB
JUTSL pEeIlIeHUs] TPUKIIAHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUH U peabHON KU3HU
JleiicTBuTenbHbIC Yrcia. PanmoHabHBIC U HppallMOHATBHBIC YHCa. ApUDMETHICCKHIEC
1.2 | omepamuu c AeWCTBUTENbHBIMU YHclIaMu. [IpuOIMKEHHBIE BBIYUCICHUA, IMpaBUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA Pe3yJibTaTa BHIYUCICHUN
Crenensb ¢ nenbM nokasateneM. CtanaapTHas popMma 3arucH IeHCTBUTENBHOTO YHCTIA.
1.3 Hcnonb3oBanne moaxoasimeid GopMbl 3aMUCU JICHCTBUTEIBHBIX YHCEN IS PEIICHUS
IPAKTHUYECKUX 33a4 U PEeACTaBICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypasJbHON creneHu. [ledcTBus ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJbHOM CTETIEHU
L5 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHbIE TPEOOPA30OBAHUS
27 [TpeoOpazoBaHue TPUTOHOMETPUUECKHUX BbIpaxeHHH. OCHOBHbIE TPUTOHOMETPUYECKHE
' bopmytst
23 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HUHTEPBAJIOB
2.4 | Pemenue 1ensix 1 JpoOHO-pallMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHanbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPaBHEHUM
27 [TpuMmeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKHX 3a/1ay U 3aja4 U3
' pa3IUYHBIX 00JacTel HAyKU U peasIbHOM KU3HU
3 OyHKIUH U TpapuKH
31 Oynkius, crnocodbl 3amaHus ¢yHkuuu. I'padux ¢ynkumu. BsanmHO o0OpaTHBIC
' GyHKIUH
10 O6mactp ompefeneHusi W MHOXKECTBO 3HaueHWd ¢yHkuuu. Hymm QyHKIuM.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. UETHBIE 1 HEUCTHBIE (PYHKIIMH
33 CrenenHasi GyHKIIHS ¢ HATYpaIbHBIM U LIETbIM MOKa3aTeneM. E¢ cBoiicTBa U rpaduk.




CoiicTBa U rpauK KOpHS 1-0i CTETIEHU

3.4

TpuroHnomeTrpudeckasi OKpPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPHUUECKUX (YyHKIUN
YHUCJIOBOI'O apryMEHTa

Hauvana MmateMaTtuyeckoro aHaansa

4.1

IlocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCICAOBATSILHOCTESH. MOHOTOHHBIC
IOCJIEIOBATEIIFHOCTH

4.2

ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaroras
reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOUIEH TIeOMETPHUECKOU
nporpeccur. Popmysia CHOXKHBIX MPOLUEHTOB. MCHONB30BaHUE MPOTPECCUH ISt
pelIeHus peasibHbIX 3aja4 MPUKIIATHOTO XapaKTepa

MHo:xecTBa U JIOTUKaA

5.1

MHoxecTBO, omepauud Haa MHOXecTBamu. Jluarpammer Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO anmapara Uil ONHCAHUS pPeabHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a]1a9 U3 JPYTUX YYCOHBIX MTPEIMETOB

5.2

OnpeﬂeneHHe, TCOpEMa, CJICACTBUC, 10OKA3aTCILCTBO

11 KITACC

Kox
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUS
Yucna ¥ BEIYUCICHUS

HaTypaJ'IBHLIC n 1OECJIbIC YHCIa. HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YHUCEI

1.2

CreneHs ¢ palioHaIbHBIM MOKa3aTeseM. CBONCTBA CTENIEHU

1.3

Jlorapudm uncna. JlecaTUUHbIE U HaTypallbHbIE JIOTapU(MBI

2
2.1

VYpaBHEHHUsI U HEPABEHCTBA

[TpeoOpazoBanue BBIpaXKEHU, COAEPIKAIINX JIOTapU(PMBI

2.2

[TpeobpazoBanue BeIpaKeHU, COEPKAIINX CTETIEHN C PallMOHAJIBHBIM [TOKa3aTeleM

23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

[Toxa3aTenbHblE YpaBHEHHS U HEPABEHCTBA

2.5

.HOl"apI/I(I)MI/I‘{eCKI/IC YpaBHCHHA U HCPABCHCTBA

2.6

CucreMbl TMHEWHBIX YpaBHEHHI. Pemenre npukiagHbixX 3a1a4 ¢ MOMOIIbIO CUCTEMBI
JIMHENHBIX YPABHEHUHN

2.7

Cuctembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB

2.8

IIpuMeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4
¥ 33/1a4 U3 PA3JIMYHbIX 00JIaCTe! HAyKU U peabHON KU3HU

dyHKIMU U Tpaduku

3.1

Oynkuus. I[lepuoanyeckue ¢yHkuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIHUH.
MakcumymMbl ¥ MHUHUMYMBI (yHKIMH. HaumOonblliee M HauMeHbllee 3HAYCHUE
(GYHKLINU Ha IPOMEKYTKE

32

Tpuronomerpudeckue QyHKIUHN, UX CBOWCTBA U IpadUKu




33

[Noxa3zaTenbHas u orapudmMudeckas GyHKIUU, UX CBOMCTBA U rpaduku

34 Hcnonb3oBanue rpadgukoB GyHKIHN 17151 PEIICHUs] YPaBHEHUN 1 TMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB GyHKIUH IS KCCIIEIOBAHUS MIPOLIECCOB M 3aBHCUMOCTEHA,
3.5 KOTOpbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 JAPYTUX Y4eOHBIX MPEAMETOB H
peanbHOM KU3HU
4 Hauana matemaTndeckoro anaimsa
4.1 HenpepsiBable hyHKIHH. MeTO HHTEPBAJIOB Il PEIICHUSI HEPABEHCTB
4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NUECKUl CMBICT POU3BOJHOMN
43 [TpousBogHbie 3neMEeHTApHBIX (PyHKUUNA. DOpMyIbl HAXOXKIACHUS IPOU3BOIHOM
’ CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHIA
[IpumeHeHrne TPOM3BOJHONW K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxkneHne HauOoNbIIer0o W HAMMEHBIIETO 3HaueHus (YHKIMH Ha
OTpe3Ke
[IpuMeHeHne MPOU3BOIHOM JIJIsT HAXOXKACHHUS HAMTYUIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, JUIS ONpEIENICHHS CKOPOCTH TIpolecca, 3aJaHHOro (GopMysion wiu
rpagukom
4.6 [TepBooOpa3nas. Tabmuma mepBooOpa3HBIX
47 HuTerpai, ero reoMeTpuueckuii v pu3nueckuii cMbIci. Boryricnienne uHTErpana mo

dbopmyne Hetotona — Jleitbnuia




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUMSI OCHOBHOI OBPA3OBATEJIBLHON
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Konx
NMPoBePSIEMOro
TpeOoBaHuUs

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHET0 00IIIETro
oOpa3zoBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, AJITOPUTMAMHM pELICHHS 3a/ad;
yMeHHe (GOpMYyIUpOBaTH U ONEPUPOBATH TOHATUSAMHU: ONpEICIICHUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, NPHU3HAK, J10KA3aTENbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHpPOBAThH
oOpaTHO€ M IPOTUBOMNOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTHUeCKOH WHIYKIINH,
IIPOBOJIUTH JJOKA3aTeNIbHbIE PACCYXACHUA IIPU PELICHUN 3a/a4, OLIEHUBATh
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUI; YMEHHUE  OIEepUPOBAThH
MOHSTUSAMU: MHOKECTBO, IOJMHOKECTBO, ONEpaIMi HaJ MHOKECTBAMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar A
ONMCAHUs PEATIbHBIX MPOIIECCOB U SIBICHUN U MPU PELICHUH 3a/1a4, B TOM

qrclie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:

rpad, cBA3HBIN Tpad, 1epeBo, UK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OIKCHIBATh rpadbl pa3IuIHBIMU CIIOCOOaMU; UCTIOIB30BATh rpadbl MpH

pEIIeHUH 33724

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C LIEJIBIM [T0Ka3aTesieM, KOpeHb HaTypajlbHON CTENEHH, CTEIIEHb C

palMOHATBHBIM TOKa3aTeieM, CTENEeHb C JCHCTBUTEILHBIM ITOKA3aTeleM,
Jorapu(M YHuCla, CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJbHBIX, IENbIX, PAIMOHAIBHBIX, JICHCTBUTEIHLHBIX
YHCeT; YMEHUE UCTIOb30BaTh IPU3HAKU JAETMMOCTH, HAUMEHBIIUI 0011

JeUTeNh W HauMeHbllee oOlee KpaTHoe, ainropuT™ EBkimmma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMH MO3MLIMOHHBIMU CHCTEMaMH
CUHMCIICHUS; YMEHHUE BBITOJIHATH BBIYHCIICHHE 3HAUCHUH M IPEOOpa30BaHUs
BBIPQKEHUI CO CTEMEeHsAMHM M Jorapudmamu, mpeodpa3oBaHusi IpoOHO-
pallMOHATBPHBIX ~ BBIPAKEHHI, yMEHHUE  ONEPHUPOBATh  IMOHSTHSMHU:

noCIacaA0BaTCIbHOCTD, apI/I(pMeTI/I‘{CCKaH mnmporpeccust, reoMCTpUYICCKasd




mporpeccusi, OCECKOHEYHO YOBIBAIOMIas T'€OMETPUYECKasi MPOTPECCHs;
YMEHHE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE ONIEPUPOBATH MOHATHUSIMH: KOMIUICKCHOE
YHUCJIO, COMNPSDKCHHBbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIGKCHBIX — YHCEl
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
MIPOU3BOANTH ApU(PMETHUCCKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YHCEI; ONIEPUPOBATH
MOHATHSAMHU:  MaTpuna 2X2  u  3x3,  omnpefenuTelab  MaTpUIbI,

FGOMCTpI/ILIGCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

YMmenue ONCpHUpOBaATh MOHATHUAMH: PALNUOHAJIBHBIC, HWPpPALUOHAIBHBIC,
IIOKa3aTCJIbHbIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYICCKUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHUC OICPHUPOBATH
HNOHATHUAMHA:. TOXIACCTBO, TOXICCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTDH
ypaBHCHI/Iﬁ, HCPaBCHCTB W CHUCTECM; YMCHUC pCIIATb YPaBHCHUA,
HCPAaBCHCTBA M CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CUCTEMbI I PCHICHUA MATCMATHUYCCKUX

3aa4 " 3aJia4 U3 pa3IMIHbIX obnacrei HAaYyYKHU U peaﬂBHOﬁ KHU3HHU

VYMeHue omnepupoBaTh HOHATHAMU: (DYHKIMS, YETHOCTh (YHKIIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKLUHUH, MOHOTOHHOCTH
GyHKLIMU, SKCTpeMyM (QYHKUUHM, HauOOJbIllee W HAaUMEHbIIEe 3HAUYECHUS
GYHKIIMM Ha MPOMEXYTKE, HelpepbiBHas (DyHKLHS, aCUMITOTHI rpaduka
byHKIMU, TIepBas M BTOpas NpOM3BOAHAs (YHKIHMH, F€OMETPUUECKUN U
¢busznyeckuil CMbICII MPOM3BOJIHOM, mepBooOpa3Has, ONPEICICHHBIH
MHTErpajl; YMEHHE HaXOAWUTh AaCUMINTOTHI Tpaduka (GYHKUMH; yMEHUE
BBIUUCISATH  NPOU3BOJHBIE  CyMMBI, TMPOMU3BEICHHS, YacTHOIO U
KOMITO3UIIMK (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKLIMU; YMEHHME HaxOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUs (YHKIUH,
HaxXOAWTh HAuOOJIbIIME M HAUMEHbIIHWE 3HAuYeHUs QYHKIUM; CTPOUTh
rpa¢uKd MHOTOUWIEHOB C HCIOJb30BAHUMEM ammapara MaTeMaTHYeCKOIro
aHamu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHMS HAWIy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YMCIE COLUAIbHO-DKOHOMUYECKUX H

bu3MYecKuX 3aJadax; HaXOAUTh IUIOMAA U OOBEMBI (PUTYP C TTOMOIIBK




HHTCrpajga;, NpuBOAWUTL HNPHUMEPEI MATEMATHYCCKOI0O MOACIUPOBAHHA C

noMoIIbio JudepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMU: Tpauk QyHKIMH, oOpaTHas QyHKIMS,

KOMITO3UIUS  (DYHKIMIA, JIMHEWHas (QYHKIWS, KBaJpaTU4Has (QYHKIUS,
panvoHanbHAs (QYHKUUS, CTENEHHAas (QYHKUUS, TPUTOHOMETPHUYECKUE
byHKIIMH, 0OpaTHBIE TPUTOHOMETpPHYECKUE (YHKIIMU, TOKa3aTelbHas U

jgorapupmuyeckasi (YHKIHWH; YMEHHE CTPOUTh TpaQUKH H3YYEHHBIX
GyHKIMA,  BBIMOJMHATH  TpeoOpa3oBaHuss  rpadukoB  (QyHKIHUH,
UCTIONIb30BaTh T'paUKu JUIS U3yYEHHs MPOIECCOB M 3aBHCUMOCTEH, TpHU
pelieHHH 3a/1a4 U3 JIPYTHX YUYeOHBIX MPEIMETOB M 3a7ad U3 pPealbHOM
KU3HHM, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIWYHMHAMU;
UCTIOJIb30BaTh CBOWMCTBAa M Tpaduku (YHKIUN Ui PEUICHUS YpaBHEHHIA,
HEpaBEHCTB M 3ajad C MapaMeTpamH;, H300paxaTh Ha KOOPIWHATHOM

IIJIIOCKOCTHU MHOXXCECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHne pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIIE Ha
IIPOLEHTHI, JIOJIM M YacTH, Ha JBW)KEHHE, pabOTy, CTOUMOCTh TOBAapOB W
yCIyT, HAJIOTH, 3a7jauyd W3 OOJIACTH YIIpaBJIEHHs JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISITh BBIPAKEHHUS, YPaBHEHMs, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIECNOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh PE3YJbTAaTOB;, YMEHHE MOJIEINPOBATh
peanbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a1a41, UCCIIEN0BATh
IOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHWMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH NOJYUEHHBIA PE3YIbTAT

YMeHne onepupoBaTh MOHATUSIMU: CpefHee apudmeTrhyeckoe, MeauaHa,
HauOoJIbIIIEE U HAUMEHDIIIEE SHA4YCHU, padMax, JUCIIEPCUs, CTAaHAAPTHOC
OTKJIOHEHHE YMCJIOBOro HaOopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
uH(OpMaIUIO, IPECTABICHHYIO B Ta0IHIIAX, HAa UarpaMmax, rpapukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB U SABJICHUM; IPEINCTaBIIATH
uHbOpMAIIMI0O C TOMOUIbIO TabMUI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpa(bnqecxux
METO/O0B U JIEKTPOHHBIX CPEJICTB; rpa)uuecKH UCCIEI0BaTh COBMECTHBIE

HaOJII0/IEHUS C TOMOILBIO AUAarpaMM pacceMBaHUs U JIMHEHHON perpeccuu

YMeHue oOnepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIly4ailHOe

coObITHE, BEPOSITHOCTh CIy4aHOTO COOBITHUS; YMEHHE BBIUHCIATH




BEPOATHOCTh C HCIOJB30BaHHEM TIpadUUecKMX METOJO0B; NPUMEHSTh
(bopMysBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (popMyiy MOIHOM
BepoATHOCTH, Gopmyny bepuymiu, komOuHaTtopHble (aKThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; YMEHHME OIEPUPOBATH
MOHATUSMU:  CIIydaiiHasT BEJIMYMHA, pPACHpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXKHMJAHUE, IUCHEPCHUs U CTaHJapTHOE OTKJIOHEHUE
ClIy4ailHO  BeNMYWHBL, (YHKUMKM pacrnpeieNeHduss W IUIOTHOCTH
pPaBHOMEPHOT0, TOKA3aTEIbHOI0 ¥ HOPMAJILHOT'O pacIpeeICHUIi; yMEHHE

MCII0JIb30BaTh CBOMCTBA M3YUEHHBIX pacnpeieseHUui JUIsl peuIeHus 3a/1ay;

3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJBIIMX YHCEN, METOJbI BBIOOPOYHBI
WCCJIEOBAHNM; yMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX 4YHCEN B TPHPOIHBIX W OOLICCTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATHUSAMU: COUYETAHHUE, NEPECTAHOBKA, YHUCIO COYETAHMI,
YUCJIO0  NEepecTaHoBOK; OuHOM  HplOTOHA; yMEeHHME  NPUMEHSTh
KOMOHMHATOpHBbIE (DaKThl M pacCyXIEHUsS IJs pElIeHUs 3ajad; OLIEHUBATI
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJEIb M

HHTCPIIPETUPOBATDH HOJ'Iy‘lCHHLIfI pe3yiibTat

YMeHue onepupoBaTb  IMOHATUAMM: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YIJIA, IUDIOCKUH YTOJI, ABYTPAHHBII

YTOJI, TPEXTPaHHBIN YroJj, CKpEeLMBaIOIIKECs PSIMbIE, TAPAJUIENBHOCTD U

NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExXay IpAMbBIMHU,
yroJ MeXAy TMpsSAMONM M IUIOCKOCTBIO, YOl MEXAYy IUIOCKOCTSAMH,
pacCTOsITHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMbIMH,
paccTosiHuE MEXAY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh IPU PEIICHUU
3aga4 HM3YUCHHBIC q)aKTI)I U TCOPEMBI IUIAHUMETPUH, YMCHHC OLICHHUBATDH
pasMepbl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTU4YecKHe
MOACIN C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHLIC C HUMU PAKTUYCCKUC 3a/la1U
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YMeHue omnepupoBaTh MOHATHUSMU: IUIOMIAAL (QUTYpPHI, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, MPAaBUJIbHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, mNapaienenumnen, Mpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpalieHus, IMWIMHIP, KOHYC, Imap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH NHPAMHbI, MPHU3MBI, KOHycCa, LWIMHApA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJuIeyIeNuIeia, MHPaMUJIbI, TPHU3MBI, [WIHHIPA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs] KOHyCAa W IMIUHJPA,

napauiCiIbHBIE OCH HWJIM OCHOBaHHWIO, CCUCHHUEC IIapa, IIJTOCKOCTb,

D

[



Kacaromasicss chepbl, HWIMHAPA, KOHyCa; YMEHHE CTPOUTbh CeueHHue
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;

YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOATEIBHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (GUTYp, BBIABUTAaTh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKAX T'€OMETPUUECKUX (QHUTyp, OOOCHOBBIBATH WIH
ompoBepraTb HX; YyMEHHE NPOBOJAUTH Kilaccudukanuio ¢Guryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATE HEOOXOAMMBIE OIMOJHUTEIbHbIC

IMOCTPOCHHA
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YMeHne omnepupoBaTh MOHSATHSAMH: JBHKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe MOA00UsA, TMOAOOHBIE (UTYpPHI; YMEHHUE
pacro3HaBaTh paBHbIE M TOJMOOHBIE (DUTYPBI, B TOM YHUCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FTEOMETPUIECKUE OTHOIICHUS TIPU
pEIIeHUH 3a]la4; HAXOJIUTh TCOMETPHUYECKHE BEIMYMHBI (IUIMHA, YTOJI,
UIOINA/ b, 00BEM) TPU PEIICHUH 33124 U3 IPYTHX YICOHBIX MTPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCISTH TCOMETPHUYCCKUE BEITUIHHBI
(ImvHA, yroy, IIOmadb, OOBEM, IUIOIMIAAL TOBEPXHOCTH), HUCHOIb3YS
W3yYCHHBIC (DOPMYJIBI M METOJBI, B TOM YHCJIC: IUIOMIA[b TTOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYyCa, IMIMHApA, Momanb chepsl; 00beM KyOa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeIeNUIe1a, MUPAMUIBL, TPU3MBI, I[THIUHJpPA,

KOHYCa, [I1apa; yMEHHUEe HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYp
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YMenue OIICPpHUPOBATH IMOHATHAMU: IMPAMOYTOJIbHAA CHUCTCMaAa KOOpPAUWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOoJl MCKIY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATH BGKTOpHLIﬁ n KOOp,Z[I/IHaTHHﬁ METOA

AJI pECIICHUA TrCOMCTPHUYCCKUX 3a/]ad U 3aaa4 APYyrux y‘~I€6HLIX npeaMETOB
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YMenue BLI6I/IpaTL HO,HXO,Z[SII_]_II/II\/II MCTOJ JIs1 pCHICHUA 3ala4i, IOHUMAHHNC
SHAYUMOCTH MATECMATUKH B HU3YYCHHU MPHUPOAHBIX U O6HI€CTBGHHI)IX
mpoueccoB u ﬂBHeHHfI; YMCHHUC pacCliio3HaBaTb IMPOSABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHUC ITPHUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Yucna 1 BEIYUCIIEHUA

1.1

Harypanbnslie u nensie yncia. [Ipu3Haku 1eIMMOCTH LENIbIX YUCET

Pammonanbueie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIECHTHI,

b2 OCCKOHEUYHBIC TIEPUOIMYECKUE ApoOH
13 Apudmernueckuii KopeHb HaTypaibHOW creneHd. [leiicTBus ¢ apupmMeTHIecKuMHU
' KOPHSIMHU HaTypaJbHON CTENICHH
L4 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHbIM NoKka3aTeneM. CBolCTBa
' CTETeHH
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecATUUHbIE U HATypalIbHbBIE JIOTapU(PMBI
JeiicTBuTenbHble  uyucia. ApupMETHYECKHe ONepaluud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEeHHbIE BEIYMCIIEHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHU
1.8 [TpeobpazoBaHue BeIpaXEHUN
1.9 KommekcHsle yncia
2 YpaBHEHHs U HEPABEHCTBA
2.1 Llesbie 1 APOOHO-PAMOHATIBHBIC YPABHEHHUS
2.2 HppannonanbHbIe ypaBHEHHS
23 TpuroHomeTpudeckue ypaBHEHUs
24 [Toka3arenbHble U JorapupMuiyeckue ypaBHEHUs
2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JorapuMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia CHCTEMBI TMHERHBIX ypaBHeHUH. OnpeeuTe b MaTPHIIBI
3 OyHKIMU U Tpaduku




Oynkuus, crnocoObl 3amanus ¢ynkiuu. I'padpuk ¢ynkuumu. B3aumuo oGpartHble

> ¢ynkunu. YetHble u HeueTHBIE QyHKUMU. [lepronndeckue pyHKINN
OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHuWH ¢yHkuumu. Hymm ¢yHkumm.
30 [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' Makcumymbl U MUHUMYMbI GyHKiuM. Haumbosbinee u HavMeHbllee 3HAYCHUE
GYHKIIMHM Ha TPOMEXKYTKE
13 CrenenHas (yHKOHMS C HaTypaJdbHBIM M IIEJBIM MOKa3aTeiaeM. E¢ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS 71-0O1 CTETICHH
34 Tpuronomerpudeckne QyHKIUHN, UX CBOWCTBA U IpadUKu
3.5 [TokazarenbHas U norapupmMuueckast GyHKIUHN, UX CBOMCTBA U IpaduKu
16 Toukn paspeiBa. AcumntoTel rpadukoB ¢yHknmidi. CBolicTBa  (QyHKIMIA,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TTOCJIEA0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccun. @opmyia CIIOKHBIX MPOLEHTOB
4 Hauana matemaTudeckoro aHaimsa
4.1 [TpousBogHas Gpyukumu. [Ipon3BogHBIE AIEeMEHTAPHBIX (QYHKIUN
[IpumeHeHre MPOU3BOAHON K UCCIeNOBaHUIO (YHKIMNA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkneHune HauOONbIIEro W HAMMEHBIIEro 3HaueHUs (YHKIMH HE
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXeCTBO, ornepaiuu HajJ MHOKecTBaMH. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U CTaTHCTHKA
6.1 OrmucarenbHasi CTATUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 [Ceomerpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [psiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
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I'EOMETPHUA 10-11 KVIACC
INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus sBAsieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o011iero oOpa3oBaHus, TaK KaK 00€CIeYnBaeT BOZMOXKHOCTh U3YUEHUS TUCIUILTNH
€CTECTBEHHO-HAYYHON HAINpPABICHHOCTH U MPEIMETOB T'YMaHUTApHOTO LHUKJIA.
[Tockonmpky  JorMdyeckoe  MbIIUICHHE,  (QOopMUpyeMOe  TpU  U3YYCHUHU
O0y4aroIUMUCS TOHATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUHN ILIENOYKH JIOTHYECKUX YTBEP)KICHUW MPU PEIIEHUU T€OMETPUUYECKHUX
3a/a4, yMEHUE BBIABUTaTb W ONPOBEpPrarb THIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTHU
duznyeckux 3aaay.

[ens ocBoeHMs mporpaMmMbl yueOHOTo Kypca «I'eomeTpush Ha yriayOJaeHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW OOydYaroIUXCs MpH
U3y4YEHUU T€OMETPHH, KaK COCTaBJISIONIEH peaAMeTHOMN obnactu «MaremaTuka u
uHpOpMaTUKa»  uyepe3  O00eCleueHUE  BO3MOXKHOCTUM  NPUOOpPETEHHS U
UCTIONB30BaHusl Oosnee THyOOKMX TE€OMETPHUUECKMX 3HAaHUM W JIeHCTBUH,
CHEeIM(PUUHBIX TEOMETPHUH, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MPOo(dhecCrnoHaIbHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJICHHOM YpPOBHE,
PACHIMPSIIOUIMMU U YCHIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCSL:

pacuIMpeHye MPEACTaBICHUS O TEOMETPUH KAaK YACTH MUPOBOM KYJIbTYpbl U
(bopMHpOBaHHE OCO3HAHUS B3aUMOCBS3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTUYECKUX MOJENAX, MO3BOJISAIOIIMX OINUCHIBAaTh U HU3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOUIEro MUpa, 3HAaHWE MOHATUHHOTO anmnapara 1o pasaety
«CtepeoMeTpusi» yueOHOr0o Kypca reOMETpHH;

dopMupoBaHHE€  YMEHHUSI  BJAJeTh  OCHOBHBIMM  TOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHSATh, YMEHHUS [OKA3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI pEeLICHUs 3a/1ay;

dbopMHpOBaHNE YMEHHUS PAaCliO3HABATh HA YEPTEXKaxX, MOJCIAX U B PEAIbHOM
MHUpPE MHOTOTPAaHHMKM M TeJla BpAaLIEHUs, KOHCTPYHPOBATh T'€OMETPUUYECKUE
MOJIEIIN;

(opMUpPOBaHNE NOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHMS
MaTEMaTUYECKUX TEOpUH, (POPMUPOBAHME IIOHMMAHUS POJIM AKCHUOMAaTHKHU IpU
MIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHHE YMEHHUS BJIaJE€Th METOJAMHU J0KA3aTelIbCTB U AJITOPUTMOB
pELICHNs,, YMEHUS WX NPUMEHSThb, NMPOBOJMUTH JOKA3aTEJIbHbIE PACCYXKICHUS B
XO/JIE pEUIEHHs CTEPEOMETPUUECKHX 3a]a4 U 33]1a4 C IIPAKTUUYECKUM COAEpKAHUEM,



dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHMHU MAaTEMAaTUYECKUX YTBEPKJICHUN U POJIM aKCHOMATUKHU B TPOBEICHUU
JNEAYKTUBHBIX PaCCyKJICHUN;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIUICKTYaIbHBIX M  TBOPYECKUX
CHOCOOHOCTEN 00yYarommxcs, MO3HABATENIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUSI, UHTEPECa K U3YUEHUIO T€OMETPHH;

dbopmupoBaHre (YHKIIMOHAILHOW TPAMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX JKMU3HCHHBIX CUTYalUsIX U TMPU U3YUYECHHUH JIPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEATbHBIX CUTYallMil, HCCIEIOBAHUS MOCTPOCHHBIX MOJEIIEH,
MHTEPIPETALNH MOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMM COJIEpKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eoMeTpus» B
10-11 «kmaccax sBustorca: «lIpsmble M IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopsl W  KOOpAMHATHL B
MPOCTPAHCTBEY, «JIBUKEHHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T'€OMETPUU Ha YTIyOJICHHOM YpPOBHE OOy4YeHHUS B
10—11 xmaccax, OTHOCUTCS] KO BCEM COJEPKATEIbHBIM JIMHUAM YY4EOHOTr0 Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSIM, HO U 110 TojiaM o0ydeHusi. Coaeprkanue oopa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodeit
MpOTrpaMMBbl, pacIpeeCHHbBIM 0 TojaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3om, 9TOOBI KO BCEM OCHOBHBIM, MTPUHIIMITUAILHBIM BOITPOCaM 00ydJaroInecs
oOpamiaJiucb  HEOJHOKpPAaTHO. TO TMO3BOJISIET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU MOHSATHUSIMU U HaBBIKAMH MOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
COOJIIO/IEHUEM MTPUHIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKHUX MPEJCTABICHUN 00yHarOIIUXCsl, PACIIUPSIS U YTy Otsist
e¢, 00pa3yst IpPOYHbIE MHOYKECTBEHHBIE CBA3H.

[lepexon kK M3y4eHUIO TEOMETPUH HA YTIIYOJICHHOM YPOBHE ITO3BOJISET:

co3garh ycinoBus s guddepeHnmanuu  00ydeHHUs, OCTPOCHUS
WHJMBUAYAIBHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeYuTh YriayOJCHHOE
U3Yy4YEHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO H3YYEHUS MATEMAaTUKU C
y4eToM BbIOOpa Oymymiedr mpodeccun, obecrieunBasi MPEEeMCTBEHHOCTh MEXKITY
o01IUM ¥ poeccCuoHaIbHBIM 00pa30BaHHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJCHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpEOMETpuU. Touka, npsMasi, IUIOCKOCTb,
npoctpanctBo. I[loHsTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajuielbHble M CKpeluuBaromuecs mnpsmsle. [Ipu3Haku CKpenmBaromuXCcs
npsAMbIX. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJuICIIbHbIC
IpsIMbIE B IPOCTPAHCTBE, NapAIIEIIbHOCTD TPEX MPSAMBIX, APAIETbHOCTh MPSIMOM
U 1uiockocTH. [lapannenbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajlIeIbHOIO NpPOEeKTUpoBaHus. M3o0pakeHue
¢Guryp B napamienbHON IPOEKLIUU. YTJIbl C COHAIIPABIEHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPSIMBIMU B IPOCTpaHCTBE. [lapayienbHOCTH IIOCKOCTEN: mapajuleibHbIC
IIJIOCKOCTH, CBOKCTBA MapajuIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’lp, MapajlieienuIe],
MMOCTPOEHHUE CEUCHUM.

[leprieHIUKYISPHOCTH IPSMOM U IJIOCKOCTH: MIEPIIEHANKYIISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNAPAUICIBHBIE W MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHUE.
[leprieHIMKYIISAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM OO0  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYNSAPHOCTh  IUIOCKOCTEM: TPU3HAK NEPHEHIUKYJSIPHOCTH  JIBYX
miockoctel. TeopeMa o TpeX MeprneHanKyIspax.

Yrael B NPOCTPAHCTBE: Yroj MEXKAY MNPAMOM M INIOCKOCTBIO, JABYI'PAHHBIN
yTOJ1, IMHEWHBIN YToJl IBYTPaHHOIO yria. TpeXrpaHHblii 1 MHOTOI'PaHHBIE YTJIbL.
CBoiiCTBa IUIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX U
JIBYTPaHHBIX YIJIOB TPEXI'PAHHOTO yTia. TeopemMbl KOCMHYCOB M CHUHYCOB IUIS
TPEXTPaHHOIO yIJia.

MHororpaHHuKH

Buapsl MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, psiMasi 1 HaKJIOHHAs IPU3Mbl, OOKOBasl U NOJIHAS! IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIA  IAPAUIECIENMUIIES W  €ro0  CBOMCTBA.
Kparyaiimye myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema DJiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronpHas nHUpaMuja,
npaBWIbHasT W yceu€HHas nupaMujbl. CBoicTBa pedep M OOKOBBIX T'paHeu
IIPaBUIBHON NUpaMubl. [IpaBUIBHBIE MHOTOTPAaHHUKM: NPAaBWIBbHAS IpU3Ma U



MpaBWJIbHAs MHUPAMHIA, TMPABUIIbHAs TPEYroJibHas MNMUPAMHAA W TPaBUJIbHBIN
TeTpa’dap, KyO. IlpencraBiieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOACKA3IP U UKOCADIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: peOpa, auaroHaiu, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIONIAlb OCHOBAHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MIPSMOM IPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTHM U IOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
TeopeMa O TUIOIIAIA YCEUYCHHON MUPAMHUIBI.

CumMmeTpuss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUHM  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBWJIBHOM MHOTOIPAaHHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPHUSl MPAaBWIbHBIX MPH3M, CHUMMETpPHUS NPaBUIBHOU
MAPAMHUJIBIL.

BeKTOpbI M KOOPAMHATHI B MPOCTPAHCTBE

[IoHsAITUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JI€MCTBUS ¢ BEKTOPAMHU: CI0KEHHE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha
yucio. CBoiicTBa clloKeHUs1 BEKTOpOB. CBOKCTBA YMHOXKEHUSI BEKTOpPA HA YKCIIO.
[lonsiTe KOMIUIaHapHBIE BEKTOPHL. [IpU3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPAa3jIoKEHWH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BekTOopaM. IIpsmMoyrosibHass  cucremMa  KOOpJAMHAT B
npoctpaHcTBe. KoopnuHatel BekTtopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay Bekropamu. CKalsipHOe MpOU3BEJICHUE
BEKTOPOB.

11 KITACC

Tena Bpamenus

[loHATHS: TUIMHAPUYECKAs] MOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyomue mnoBepxHocTeld. Tenma BpamieHus:
WIMHIpP, KOHYC, YCEUCHHBIH KOHYyC, cdepa, map. B3aumHoe pacnoyioxkeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalleHUs] Ha IUIOCKOCTU. Pa3BepTka muiauHapa U koHyca. Cummerpusi cdepsl U
niapa.

O6beMm. OcHOBHbIE CBOMicTBAa 00BEMOB Ten. Teopema 00 o00beMe
NPSIMOYTOJILHOTO Tapajuienenumnena v ciaeactsuss u3 Hee. OObeM mNpsaMor u
HAKJIOHHOM MPU3MBI, ITWIKMHIPA, TUPaMUIbl U KoHyca. O0BEM 11apa u 1apoBoro
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHororpaHHukoB. [Ipu3ma, BhnmcaHHas B
WIMHIpP, ONHCaHHAas oOKojo IwiuHapa. llepeceuenne cdeppl U mapa c
miockocThto. Kacanue mapa u cdepsl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIIeHUsI.

[Inomans MOBEPXHOCTH LMIMHJpa, KOHyCa, IUIONIaab cepbl U e¢ YacTeil.
[Tomobue B mpoctpancTBe. OTHOIIEHWE OOBEMOB, IUIOMAJCH MOBEPXHOCTEH
nonooueix ¢uryp. IIpeoOpazoBanue momobus, romoteTus. Perienue 3amau Ha
MJIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedyeHuit MHOTOIPaHHUKOB M TeJl BPALIEHUS: CEYEHUS UIUHAPA
(mapaJuienbHO M MEPNEHAUKYJSPHO OCH), CEUYeHHUs KOHyca (mapajuielbHbIC
OCHOBAHHIO ¥ TIPOXOIAIINEC YEPE3 BEPIINHY ), CEUCHHS IIapa, METOJIBI TTOCTPOCHUS
CEUYCHHI: METOJ CJICIOB, METOJl BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEKYIIEH TIIOCKOCTH.

BeKkTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektoppel B mpoctpanctBe. Omnepauuu Haja  BeKTopaMH. BektopHoe
yMHOKeHHE BeKTOpoB. (CBOIWCTBa BEKTOPHOTO yMHOXEHWs. [IpsmoyrompHas
cucTeMa KoopJuHaT B rpoctpancTse. Koopaunarsl BekTopa. PaznoskeHue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI NPHU PEHICHHUH T'€OMETPUUYECKHUX
3a/1ay.

JIBM:KeHHs B IPOCTPAHCTBE

JIBmxenns mpoctpaHcTBa. OrtobpaxeHus. J[BIKCHHS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa JBWKEHUH. Buabl JBWXEHUMN: TapauIeNbHBIM IEPEHOC,
[EHTpaAJIbHAsI CUMMETpHS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanms mogobus. [Ipsmast u cepa Ditnnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasxknanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMH 00YUYaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUWMCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
MpoLeTyp TPaKTaHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHUE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBUM C UX
GyHKIMSIMU 1 HA3HAYEHUEM;

2) naTpHOTHYECKOE BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HIECHTUYHOCTU, YBXKECHHUS K
MPOIIIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTMKEHUH B JAPYIMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH pOCCUUCKOTO Hapoaa, ChOpMHUPOBAaHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJCHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUWA HAyKH U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETo;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs SCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, peLICHUH, pacCy AeHUI, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM ACTEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUUYECKHUE 3HAHHUS B
HMHTEpecax 3JI0pOBOTo U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXHUM 3aHATUNA U
OTJIbIXa, peryisipHas puznuecKas akTUBHOCTD), (PU3UIECKOE COBEPIIIEHCTBOBAHKE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHON JIEATEIILHOCTBIO;

6) Tpy10BOE BOCIUTAHHUE:

TOTOBHOCTh K TpYyZy, OCO3HaHUE LIEHHOCTU TPYAOIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JICSITEIIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIaHBI,
FOTOBHOCTh M CIOCOOHOCTHh K  MaTeMaTHUYeCKOMY  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEW JKU3HM, TOTOBHOCTh K aKTHUBHOMY
Y4acTHIO B PEIICHUH MTPAKTUYECKUX 3a7a4 MAaTEMaTUUYE€CKON HAIIPaBJICHHOCTH;

7) 3K0JI0OrHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAHHWE BIWSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOMI
Cpe/ibl, 0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM, OpUeHTAITUS
HAa TIPUMCHEHHE MaTeMaTHMYeCKUX 3HAHUW IS pelieHus 3agady B 00JacTu
OKpY>Kalolllel Cpelibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCHEACTBUM JIJIsI OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUs HAyKHW W OOIICCTBEHHOM  MPAKTUKH, TOHUMaHHE
MaTEMaTUYeCKOW HayKW Kak cdepbl UYeIOBEUYECKOW IESITCIBHOCTH, ITAloB €€
pa3BUTHUSIT W 3HAYMMOCTH JUISl Pa3BUTUSA I[MBUJIM3AIMU, OBJIAJECHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYE€CKOW KyJbTYpOM KakK CpEICTBOM TMO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MPOECKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBeEPcAIbHbIE YueOHbIe /1eiicCTBUSA

Bba3oBble Jioruyeckue AeicTBUs:

BBISIBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, TIOHATUN, OTHOIIEHMH MEXIQy MOHATUAMH, (HOPMYIHPOBAThH
OIpe/IeTICHUs TIOHATUH, YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIacCU(PHUKAINH,
OCHOBaHUS /7151 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAIIN3a;

BOCIPUHUMATh,  (GOpPMYyJIMpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENbHbIE U OTPULIATENIbHbBIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUUS
B (¢akrTax, JaHHBIX, HAOMIONEHUSX W YTBEP)KICHUAX, Mpeajaratb KpUTEpUU s
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JieNlaTh BBIBOJIBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHMKH, JENYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIOUEHHUH 110 aHAJIOTUH;

IPOBOJNTH CAMOCTOSTEIHHO JOKA3aTEIbCTBA MATEMATHUECKHUX YTBEPKACHUNA
(mpsiMbIE U OT MPOTHUBHOTI'0), BBICTPAUBATh APIYMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 pelmieHuss ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMM € Yy4eTOM
CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBare/bCKHe 1eiCTBHA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEN0BATENbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIUME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, aApryMEHTHUPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBIN IKCIIEPUMEHT, NCCIIEOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro 00ObEeKTa, IBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKYy 00bEKTaMHU, SIBIICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO pe3yJbTaTaM
NPOBEJACHHOTO  HAOMIOACHMS, WCCIENOBAaHUS, OLEHHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BRIBOJOB M 0000IIEHNI;

MPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpollecca, a TakKXKe BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nnpopmanmeii:

BBIIBIIATH JAehUIUTHI WHPOPMAIMH, JAHHBIX, HEOOXOMMMBIX IJII OTBETa Ha
BOIIPOC U ISl pEUICHUs 3a]1auu;

BBIOMPATh UHPOPMALIUIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeACcTaBICHHUS;

CTPYKTYPHUPOBaTh MH(POPMAIIUIO, MPEACTABIATh €€ B pa3IW4YHBIX (opmax,
WJLTIOCTPUPOBATH TPAPUUECKU;

OIICHUBATH HaJC)KHOCTD uHdopmauu 1o CaMOCTOSITEIILHO
chOpMYTUPOBAHHBIM KPUTECPHUSIM.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

Oo0menue:

BOCIIPUHUMATH U (DOPMYJITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH H
HEeIIMA  OOIIEHHUsS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaxX, J1aBaTh IMOSCHEHMS MO XOJYy pEIICHHS 3a7ayH,
KOMMEHTHPOBATH MOJTYYECHHBIN PE3yJIbTaT;

B XOJie¢ OOCYXXJIECHMsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7avd, BBICKA3bIBAaTh HJEH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, OOHapy»KMBaTh Pa3iiMYUEe M CXOJICTBO TO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MIPEICTABIISATh PE3YJIbTAaThl PEIICHUS 3aadyM, SKCIICPHUMEHTA, HCCIICIOBAHNS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3CHTAIMA U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJISITH IJIaH, AITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCO0 PEIICHMUS C
Y4E€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ yU4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIUOHAIbHbI MHTE/IEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHONW  pedieKCMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YIbTAaTOB, BIAJIETh
croco0aMu CcaMONPOBEPKH, CAMOKOHTPOJISL Mpolecca M pe3yibTaTa pEIICHUs
MaTeMaTUYECKON 3a4a4H;

MPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a1a49H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JAaHHBIX,
HaWJIEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JTOCTIDKCHHSI UTH HEJTOCTYDKCHHS Pe3yJIbTaTOB JACATEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAIbHOU
paboThl TpH pEHIeHUH Y4YEOHBIX 3a7ad, MNPUHUMATh 1€JIb COBMECTHOMU
NEeATEILHOCTH, TJIAHUPOBATh OPTAaHM3AIIMI0O COBMECTHOW pPaOOTHI, pacTpeaeisaTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh MPOIECC M Pe3yJbTaT padoOThI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIC), BBHIIOJHATh CBOKO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHAMH KOMAaHIbI, OIICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K koniy 10 kiacca oOydaromuiicss Hay4YuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUAMH CTEPEOMETPHUM MPHU
pelIeHn  3a71a4 ¥ MPOBEJCHUN MAaTEMAaTUYECKUX PACCYKICHUN;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPU PEIICHHUU
F€OMETPUYECKHX 3a/1a4;

e KJIAaCCH(PUUUPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NMPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOZHO ONEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXIY IPSAMBIMU B NPOCTPAHCTBE, MEXIY NPAMOUA H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHIATUSIMHU, CBA3aHHBIMU C MHOIOTPAHHUKaMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Mapasuienenumne, Kyo);

e KJIacCU(PUUUPOBATL  MHOTOTPAaHHUKH,  BBIOMpass  OCHOBAaHMUS IS
KIaccu(ukanuu;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMHU, CBA3AHHBIMH C  CEYCHHEM
MHOTOIPAHHUKOB TIJIOCKOCTBIO;

e BBINOJHSATH napajiebHoe, LEHTPaAJIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBAaHUE (PUTYp HA TIJIOCKOCTH, BBIIONHATH H300pakeHus (HUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBITIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpU3Ma,
MUPaMHJIa), TEOMETPHUUECKHX Tell C MpUMeHeHneM GopMyIr;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OChb M IUIOCKOCTb CUMMETPUHU
uryper;

e CBOOOJHO OMEPUPOBATH TOHSATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JICUCTBUS HAJ BEKTOPaMU;

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HAXO0XJICHWE TEOMETPUUYECKUX BEITUYHMH, MPUMEHSS W3BECTHBIE METOJbI
IIPU PEIICHUN MaTeMaTHUECKUX 3a71a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS
CII0’)KHOCTH;

e IPUMEHATh NPOCTEHIINE NpPOrpaMMHBIE CpPEACTBA U  BJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1ay;

e WU3BIEKATh, MPEOOPa3OBHIBATE W HMHTEPIPETUPOBATh HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWA HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh peajbHbIE CUTYAIlUH, MPUMEHITh H3yYCHHBIC TMOHITHS B
mpoliecce IMOMCKAa  pelieHuss MaTeMaTU4yecKu  Cc()opMyIMpOBAHHON
npo0OJieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha SI3BIKE TEOMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HKCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUA W TEOpeM, ammapaTta anreOpbl, peliatb MPaKTHUYEeCKHE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIMYMH;

e UWMETh TMPEACTABICHUS 00 OCHOBHBIX dTamax Pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTA Pa3BUTHS TEXHOJIOTHIA.

K kony 11 kinacca oOydaromuiicss Hay4YuTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATHUAMHM, CBS3aHHBIMU C LWJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYCHHUS;

OTEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TE€JIaMH BPALICHUS: [IIIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpamieHus (IUWIMHIp, KOHyC, cdepa W IIap) H
OOBSACHATH CIIOCOOBI MOJIYYEHUS TEJl BPAILlEHUS;

KJIACCU(PUIIMPOBATH B3AUMHOE PACIONIOKEHUE Chepbl U MIIOCKOCTH;
BBIUMCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpaICHUS,
00BEMBI M TJIOMAAN MOBEPXHOCTEH MHOTOTPAHHMKOB U TeNl BpalllCHUS,
re€OMETPUUYECKUX TEJl C MPUMEHEHUEM (POPMYT;

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C KOMOMHAIMSIMU Tel
BpallleHHWss ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B chepy u
OTKCaHHBIN 0KOJIO cepsl, cepa, BOUCAHHAS B MHOTOT'PAaHHUK WJIH TEJIO0
BpaICHUS;

BBIUKCIIATh COOTHOUICHUSI MEXKIY IUIOLIaAsIMU ITIOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEII,

n300paxarb H3ydaeMble (UTYPHI, BBIIOTHATH (BBIHOCHBIC) IUIOCKHE
YEpTEeKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (PUTYp: BUJA CBEPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJ BPAICHMUS;

U3BJIEKATh, WHTEPIPETHUPOBATH M MpPeoOpa3oBbIBaTh HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATDH OTEpaIMy HaJl BEKTOPaMUu;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
penaTh TeOMETPUUECKUE 33/Ia4H Ha BEIYUCIICHUE YTIIOB MEXKTY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOI'O METO/1a IPU PEILICHUU;
CBOOOJIHO ONEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUM;

BBINIOJIHATh HM300pa)K€HUsS MHOTOTPAHHUKOB M TeNl BpalleHUs MpHU
MapaJJICIbHOM ~ TIEPEHOCE, UEHTPAIBHOW CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT MPSAMOH, MpeoOpa3zoBaHus N0J00us;
CTPOUTBH CEYEHUSI MHOTOI'PAaHHHUKOB M TEJ BPAILCHUS: CEUYECHMS LIMIMHIPA
(mapajuieTbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHHUs KOHYyca (TapajuiesbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIHNHY ), CEUCHHUSI 11apa;
UCIOJIb30BaTh METOJIbl MOCTPOEHUSI CEUEHU: METOJ CIIeI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUYECKUE YTBEPKIACHNUS,

NPUMEHATh TeoMeTpuYecKue (HaKThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIIMX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/I1aHbI B IBHOW W HESIBHOU (hopme;

pelmarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUWA U
Hax0XJICHUE TEOMETPUUECKUX BEJINYNH,;

MIPUMEHSTh IPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHUX 3a1aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWUA HA  MPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYALIUU, IPUMEHSATH U3yUCHHBIC
IIOHATHUS, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaThyecku  CHOpPMYJIHMPOBAHHOM  TPOOJIEMBI,  MOJAEIUPOBAThH
pEAIbHBIE CUTYAIlMM HA S3bIKE T€OMETPUM, HCCIEAO0BATH MOCTPOCHHBIC
MOJIEIA C HCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEJIIMUUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX A3Tamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH (hyHIAMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanyecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
/i NPOrpaMMBI Beero Konrpoabnbie | IIpakTHuc
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1
) B3anMHOe pacnosnoxeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IIJIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepneHIMKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B IPOCTPAHCTBE
VYTIIIBl ¥ pacCcTOSHUA 16 1
MHororpaHHuKu 7 1
Bexkrops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 0000111eHNE U CHUCTEMAaTU3aIIII 5 )
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne ni/m KonTpoabubie  IlpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 AHaUTHYECKAs] TEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meHIfe " 15 i
CHUCTEMaTHU3aIIMs 3HAHUN
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpamieHust 24 1
5 [Tnomaaym moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JIBuxeHus 5 1
7 [ToBTOpEHue, O606HIGHI:IC u 17 )
CUCTEMaTHU3aIMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

OcHOBHbIE paBWJIa U300paXKeHUs Ha
PHUCYHKE MJIOCKOCTH, MapaljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS cTepeOMEeTpHHU: TOYKA, IPSIMas,
TUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHEBIC
NpaBuiIa N300paKEHHsI HA PUCYHKE
IJIOCKOCTH, MapaJUICIIBHBIX MPAMBIX
(0Tpe3KoB), cepeHBI OTPE3Ka
[TonsTHst: mepecekaromecs MmIoCKOCTH,
MIEPECEKAIOIINECS MPsMast U TUNIOCKOCTb;
MOJTYTIPOCTPAHCTBO

[TonsaTHsA: nepecekaroLecs IIOCKOCTH,
IIEpECEKArOIINEC IPsiMasi U MII0CKOCTh;
IIOJIyIIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHHUKH, U300paxeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (hUTyp,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIC
cienctBus u3 HUX. CriocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHMs MPSAMBIX U TIIOCKOCTEN

10

N300paskeHre ceueHuit MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
peopa. M3o0paskeHue nepecedecHust
MOJIYYCHHBIX TUIOCKOCTEH. PackpamimBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMH I[BETAMHU

11

12

N300paxkeHne ceyeHnit mupaMuIsl, Kyoa u
NPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pebpa. N3o0paxkeHue nepeceveHus
MOJIyYEHHBIX IJIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMM L[BETAMU

N3o0paxenne cedeHuii mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHue nepecedecHust
MOJTyYEHHBIX TUIOCKOCTeH. PackpamnBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMHU

13

N300pakeHne ceueHuil mupaMubl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pebpa. N3o0paxkeHue nepeceveHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpanivBanue
IMOCTPOCHHBIX ceueHnuu Pa3HBIMU LIBETAMU

14

Mertoa clIeaoB s MMOCTPOCHUA CcedeHM I




15

Mertoa cneqoB ajisi MOCTPOSHHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IJIOCKOCTEMN

16

Merton cnenoB A1t HTOCTPOCHUS CEUYSHUH.
CaoiicTBa nepecevyeHuil NpsIMbIX U
IIJIOCKOCTEMN

17

[TocTpoeHue ceueHuit B mupamuse, Kyoe
o TpeM Toukam Ha pedpax. Co3nanue
BBIHOCHBIX qepTe)Keiz’I " 3aIlliCh IIaroB
MOCTPOCHHS

18

19

20

[Toctpoenue ceueHuit B mupamue, Kyoe
o TpeM Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh 11aroB
MMOCTPOCHUS

ITocTpoenue ceuenuii B mupamuie, Kyoe
1o TpEéM ToukaMm Ha peopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 1IarOB
MIOCTPOCHUS

[TocTpoenue ceyeHuit B mupaMue, Kyoe
o TpeM Toukam Ha pebpax. Co3znanue
BBIHOCHBIX YEpPTEXKEH U 3aIllUCh 11AroB
MOCTPOCHUS

21

IToBrOpenue mianuMmerpuun: Teopema o
IPONOPLUOHATBHBIX oTpe3Kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenne mianumerpuun: Teopema
Menenas. PacueTs! B ceUeHMAX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUH




23

KonTponbnas pabota "Akcuomsl
crepeomerpuun. CeueHus"

24

B3anMHOe pacnosnoxeHue NpsiMbIX B
npocTpancTBe. CKpeBarOIUecs
npsmeble. [Ipu3Haky CKpeuBarOmMUXCs
npsaMeIx. [lapamienpHelie npsMele B
IIPOCTPAHCTBE

25

Teopema o CyIlIeCTBOBaHUH U
€AVMHCTBEHHOCTH NPSIMOU MapajlIeIbHON
JNAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoil. JleMma o nepeceuenun
MapajuieIbHbIX MPSAMBIX [IJIOCKOCTBIO

26

[TapamrenpsHOCTB Tpex npsmbIX. Teopema o
TPEX NapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOINXCS MPAMBIX

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIJICIIBHOTO
npoeKkTupoBanus. M300paxkeHrne pa3HbIx
¢buryp B mapayuieIbHON MPOSKINN

28

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPABIICHHBIMU CTOPOHAMU. YTOI
MEXy MPSIMBIMHU

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIeIOBaHUE, CBSI3aHHEIC C
PaCIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIenbHOCTh NPSIMON U
IIJIOCKOCTH B MpocTpaHcTse. [Ipusnak
MapaJuIEIbHOCTH NPSMOM U TUIOCKOCTH.




CaoiicTBa napamieabHOCTH NPSIMOM U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBS3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHnne cedyeHus, NpOXOIAILEro Yepes3
JAHHYIO IIPSIMYIO Ha YEpTEKE U
napajuieIbHOro Apyroi npsamoit. Pacuer
OTHOLIEHUH

33

34

[MapannensHas MPOEKIUs, IPUMECHEHHE
JUTsl IOCTPOCHUS CEUCHHI Ky0a U
napauienenunena. CBoicTea
napajuIeNienune/1a U mMpru3Mbl

HapannenLHLIe IIIIOCKOCTH. HpI/ISHaKI/I
napaJiuiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapaJyIeTbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOsIIEH
4yepe3 TOUKY, He MPUHAATISKAIYIO TaHHOM
TUIOCKOCTH U CJENICTBUS U3 Hee

36

CaoiicTBa napamienbHbIX JIOCKOCTEH: O
NapajuIeIbHOCTU NPSIMBIX [TEpECEUEHUS
IIPU [IEPECEUEHUH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TPEThei

37

CaoiicTBa napaienbHbIX IJIOCKOCTEH: 00
OTpE3Kax MapalyiCJIbHBIX MPAMBIX,
3aKJIFOUCHHBIX MEXKy MapajijiebHbIMU
IUIOCKOCTSIMU; O IEPECEYEHHUH MTPSIMOM €
ABYMSA TTapaJlJICJIbHBIMH TTINIOCKOCTAMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

40

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajienenuneaa

41

Brruncnenue UIHH OTPE3KOB B Ky0Oe 1
MPSMOYTOJIBHOM NapajuIeICIUIIENE

42

[lepneHqUKYISAPHOCTD MIPSAMOMN U
mockocty. [Ipn3nak
MEPIEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH

43

44

45

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mockocty. [Ipu3nak
MEePIEHANKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH

Teopema o cyleCTBOBaHUHU U
€IMHCTBEHHOCTH MPSMOU, MPOXOSIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K IJIOCKOCTH

IInockoctu u MNEPNCHAUKYJIAPHBIC UM
MpsAMBbIC B MHOT'OI'PAaHHUKAX

46

[InmockocTH U epIIeHINKYIISPHBIE UM
IIPsIMBIE B MHOT'OI'PaHHUKAX

47

[lepnenauKysip ¥ HaKJIIOHHAS.
[TocTpoeHne nepneHANKYIIsIpa U3 TOYKH Ha
MPSMYIO

48

[leprieHAUKYJIAp U HAKIOHHAS.




ITocTpoeHune nepneHauKyIIsipa U3 TOYKH Ha
IPSIMYIO

Teopema o Tp€x nepneHuKyIsIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpeX NeprneHANKYIIpax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeMBarOIIUIMHUCS
MPSIMBIMU
[Touck neprneHUKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYJIIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHKE
[TocTpoenue ceueHmii Kyoa, MPU3MBI,

54 MPaBWIBHON NUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAJIBHOM MPOEKIINU
[Toctpoenue ceuenuit Kyoa, MIpU3MBIL,

55 MPaBWIBHON MUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAIBHOW NMPOEKIUH
CummeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IUTOCKOCTH. [lmockoctn
CUMMETPHUI B MHOTOTPAaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH NPAMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUH

58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSHUM OT TOYKHU J0 IVIOCKOCTH

59 [IpaBunbpHble MHOTOTpaHHUKH. Pacuer
paccTOsHUM OT TOYKHU J0 IUIOCKOCTH

60 CriocoObl OMMyCTUTh EPIEHIUKYIISPHI:




CUMMETpHUS, CABUT TOUKH IO
napasiebHON IpsIMOi

61

62

CaBur 1o HenapauieabHON NPsMOii,
U3MEHEHUE PACCTOSHUN
Kontponbnas pabora "B3aumuoe

pacmojoXKeHue MPSMBIX U MJI0CKOCTEN B
npocTpaHcTBe"

63

HOBTOpCHI/IeZ YToJ MEKAY IMPSAMBIMHA Ha
IUIOCKOCTH, TPUT'OHOMETPUS B
IMPOU3BOJILHOM TPCYI'OJIbBHUKE, TCOPECMaA
KOCHHYCOB

64

[ToBTOpEHME: Yroa MExXIY
CKpEUIMBAIOIIUMHUCS NPSIMBbIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I‘-ICCKI/Ie METO/AbI BIYUCICHUA
yriia MCXKXIy NpsAMbIMU B MHOT'OIPpaHHUKAX

JiByrpanHbIil yroia. CBOMCTBO JIMHEHHBIX
YTJI0B JBYTPaHHOIO yria

67

[lepniengukynspHble M10cKocTH. CBOMCTBA
B3aUMHO MEPIEHINUKYIIIPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyJIIpHOCTH
IJIOCKOCTEM; Teopema o MpsIMOoil
MEePECEUCHUS ABYX MIOCKOCTEN
MEePHEHANKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[IpssmoyronbHBIN Napaienenumnes; Kyo;
M3MEPEHHUsI, CBOWCTBA MPSAMOYTOJIBHOTO
napajulesenumne1a

70

TeopeMa 0 JUaroHajii npsiMmoyrojibHOro




napajjejcnuincaa u CIcACTBUC U3 HES

71

72

CrepeoMeTpuyecKkue 1 MpUKIaaHbIE
3a/1auu, CBS3aHHBIC CO B3AUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U TUIOCKOCTH

HOBTOpeHI/ICZ CKpC€HIUBAIOIIUECA ITPSAMBIC,

mapalyiCJIbHBIC IJIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

73

Hapa mapajaCiIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAOIIUXCS ITPAMBIX, pAaCCTOAHUC
MCIKAY CKPCHIMBAOIIUMUCA ITPSAMBIMU B
MMPOCTBIX CUTyallUusAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruucrnenue paccTossHUN MEXIY
CKPELIUBAIOIIHUMHUCS NPSIMBIMHA C
ITOMOIIBIO NIEPIEHIUKYJIIPHOMN INIOCKOCTH

TpeéxrpanHblil yros, HepaBeHCTBA AT
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TECOPEMbI KOCMHYCOB 1 CUHYCOB IJIA
TPEXTPAaHHOIO yria

DneMeHTHl CPepruuecKOil FeOMETPHUH:
reoZIe3nYeCKUe JJMHUY Ha 3eMiie

78

Kontponbnas pabota "VY1ibl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
U €70 DJIEMEHTEI"

80

[Iupamuna. Bunsl nupamua. [IpaBunsHas
nvpamuaa




[Ipusma. IIpssmMast u HaKJIOHHAS PU3MBIL.

81 [IpaBunbHas nmpusma !

%) [IpsiMot mapasienenumnen, 1
MPSIMOYTOJIBHBIN Tapajuienenure]], Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Boinyxiibie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYTPABUIbHbBIE 1
MHOTOTPaHHUKHU

85 KonTponbHas padota "MHororpanHuku” 1

26 [TonsiTre BeKTOpa Ha TUNIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTth BEKTOpPOB 1

89 [IpaBumno mapasienenumnena 1

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1
Pasnosxenue BekTopa mo 6a3ucy Tpex

91 BEKTOPOB, HE JIEKAILUX B OJTHON 1
IUIOCKOCTH

92 CkansipHoe pou3BecHUE 1

93 Brruncnenue yria Mexxay BEKTOpamH B 1
IIPOCTPAHCTBE

94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

95 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

96 IIpocreiimune 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

98 O060061eHne 1 cucTeMaTH3aIus 3HaHUI 1




99 O06001IeHre U cUcTeMaTH3aIUs 3HAHUI 1
100 Hrorosast koHTponbHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06001IeHre U cucTeMaTH3aIus 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

[ToBTOopenue Tembl "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpenue temsl "CkansipHoe
MPOU3BEJEHNUE BEKTOPOB"

[ToBTOpeHue TeMsbl "Bbhruncienue yria
MEX/1y BEKTOpaMU B IPOCTpaHCTBE"
[ToBTOpeHue TemMbl "YpaBHEHHUE NPSIMOA,
MPOXOIAIIEH uepe3 ABE TOUKU"

YpaBHEHUE IITOCKOCTH, HOPMAJIb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

YpaBHEHUE ITOCKOCTH, HOPMAJIb,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

BeKTOpHOC IMPOU3BCACHUC

JInHeliHbIe HEPABEHCTBA, JINHEWHOE
MIPOrpaMMHUPOBaHKE

JInHeliHbIC HEPABEHCTBA, JINHEWHOE
IIpOrpaMMHUpPOBaHUE

10

AHanmuTuyeckue METOAbI pacqéTa yria
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

11

AHaTUTHYECKUE METOBI pacueTa yria
MEXy IIOCKOCTSIMHA B MHOTOTPaHHUKAX

12

dopmyia pacCTOSHUSA OT TOUKH J10




IIJIOCKOCTH B KOOpAHWHATaX

Haxoxnenue paccToSHUN OT TOYKH 10

13
TJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUI OT TOYKH J10
IUIOCKOCTH B NIPaBUJILHON MHUpaMuJIe

15 Konrponbnas padora "AHanmuTHueckas
reomeTpus”

16 CedeHuss MHOTOTpaHHUKOB: CTaHIApTHBIE
MHOTOTPaHHUKHU

17 CedeHuss MHOTOrpaHHUKOB: METO/ CJIE/I0B
CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbHIE

18 IJIOCKOCTH, NTEpeCceUeHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsMbIE U MIIOCKOCTH:
napajuiesibHble CeYeHUS

20 [TapannenbHble IpsMbIE U MIIOCKOCTH:
pacueT OTHOILIECHHH
[TapannenbHble MpsIMbIE U TNIOCKOCTHU:

21 YIJIBI MEX/1y CKPEIMBAIOLUMUCS
MIPSIMBIMH
[lepnieHuKyIpHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEePIEeHIUKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[leprieH MKy IApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEMA O TPeX
MEepIEeHIUKYIApax

24 [IepnieHquKyIsIpHBIE IPSIMBIEC U




IIJIOCKOCTH: BBIYUCIICHUA JJINH B
MHOTI'OI'paHHHUKax

25

[ToBTOpenue: mwionmanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI AJIs1
IoIaen, COOOpakeHUs MoI00us

26

27

[ToBTOpEHUeE: TIOIIAIH
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaKeHUsI TO00US
[ToBTOpEHUE: TLIOIIA M

MHOTOYT'OJIbHUKOB, POPMYJIBI SIS
10 IeH, COOOPaKEHUS TO00US

28

[Inomany cedyeHnii MHOTOTPaHHUKOB:
IJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs MO00uS

29

[Inomany cedyeHnii MHOTOTPaHHUKOB:
IUIOUIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs O00us

30

31

Kontponbnas padora "IloBTopenue:
MHOTOTPAHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O06BeM Tena. O0BbEM MPSIMOYTOIBHOTO
napaienenunesaa

32

3amgaun 00 yaBOCHUU Ky0Oa, 0 KBapaType
Ky0a; O TPUCEKIIUHU yTia

33

CrepeomeTprudeckue 3a7a4u, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJ'Ia,Z[HLIe 3aaa4u, CBA3aHHBIC C




BBIYUCIICHHEM 00BbEMa PSIMOYTOJILHOTO

napajuiefienumneia

35 OOBEM MPSIMO TPU3MBI

36 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB MPSMOIT MPU3MBI

37 [IpuxnanHele 3a1a4u, CBA3aHHbIE C
00BEMOM TIPSIMOI TPU3MBI
Boruncnenme 06bEMOB Tell C TOMOIIBIO

38 onpeneneHHoro uHrerpaita. O0seM
HAaKJIOHHOM NPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 omnpeaeneHHoro uuterpana. O6beM
MUPAMU/IBI

40 ®opmyna oobeMa nupaMupl. OTHOLIEHHE
00BbEMOB NMUPAMHUJ] ¢ OOIIUM YIIIOM

41 ®opmyna oobeMa nupamMupl. OTHOLIEHHE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

4 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW TPU3MBI

43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE C
00bEMaMu MUPAMUIBI
[Ipuknagusie 3agaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKJIOHHOM

44 " 0
MIPU3MBI

45 [Mpuknanueie 3anaun no teme "OOBEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMHU/IBI

46 [Tpumenenune 06beMOB. Boruncinenue

pacCTosdaHuA OO0 IIIOCKOCTU




KonTponbaas pabota "O0beM

47 MHOTOTpaHHUKA"
Hununaapuyueckas MoBEPXHOCTb,

48 o0pa3yroIre MIHHIPUIECKON
MIOBEPXHOCTHU

49 Hunmunaap. [psamoit kpyroBoi HUIHHAP.
[Tnomaap MOBEPXHOCTH IMIIUHIPA

50 Konunueckast moBepXHOCTh, 00pa3yroIiue
KOHM4YeCKoU nmoBepxHoctu. Konyc

51 CeueHnne KOHyCa MIOCKOCTHIO,
NapajuIeIbHON MIIOCKOCTH OCHOBAHMUS

57 VYceuc¢HHsli koHyc. M300paxenue
KOHYCOB U YCEUCHHBIX KOHYCOB

53 [Tnomanb 60KOBOM OBEPXHOCTH H
IIOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuuecKkue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUH IMIINH/PA, KOHyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0KA3aTeNbCTBO U BBIYMCIICHHUE,
IIOCTPOCHHUEM CEUECHUH IMIINHJPA, KOHyCa

57 [Ipuxnanneie 3a1a4u, CBA3aHHbIE C
TATUHAPOM

58 [IpuknagHeie 3aaa4u, CBSI3aHHBIE C
HATUHAPOM

59 Codepa u map




60

[lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By u n3o0paxeHue mapa

61

[lepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B u n300paxkenue mapa

62

63

VYpasuenue chepsl. [Lmomans chepor u e¢
yacTen

CummMmertpust ceps 1 mapa

64

CrepeomeTpHuuecKkue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MOCTPOCHUEM MX CCUCHHI TUIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,
CBsi3aHHBIE cO cpepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

[MpuknaaHble 3a1a41, CBI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHHE: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHIaPTHHIE
nonoous

68

Pazmuannie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OI'PpaHHUKOB

69

3amauu 1o Teme "Terna u MOBEepXHOCTH
BpameHus"

70

3anauu o reme "Tena u noBepxHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

73

O6beM mumHapa. Teopema 06 00bEMe
MPSIMOTO LUJIHH]IPA
Brruucienne 00bEMOB TEJ C IIOMOIILIO

onpeneneHHoro uHTerpana. O0beM
KOHyca

74

[Tnomaau 6OKOBOM M MOIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB IIMIIMH]IPA,
KOHyca

76

77

78

[Tpuknagaeie 3aaaun o Teme "OOBEMBI U
IJI0IA I TTOBEPXHOCTEH Te"

OO0BEM 1m1apa ¥ HIAPOBOTO CEKTOPA.
Teopema 06 o0beme mapa. [Tnomanp
cdepsrl. CTepeoMeTprudeckue 3aauH,
CBSI3aHHBIE C BBIUUCIIEHHEM 00BEMOB
I1apa, MapoBOro CETMEHTAa U IIapOBOTO
CEKTOpa

[Tpuknanueie 3ana4n no reme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaneio ceprl. COOTHOIICHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TEN

79

[Tomo6OHbIe TeNa B MPOCTPaHCTBE.
N3menenue o0beMa mpu moao0u.
CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIC C




BBIUHUCIIEHUEM 00BEMOB TEJI U ILIOIIAAEH
MOBEPXHOCTEU

80

81

KonTponbras pabota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"
JiBrkeHust mpocTpaHcTBa. OToOpaskeHus..

JIBrokeHus 1 paBeHCTBO Guryp. Oo61mme
CBOICTBA ABMKECHUN

82

Bunbl nBmkeHU: mapaienbHbIA
MEePEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOM

83

[TpeoOpaszoBanus momodus. [psimast u
cdepa Diinepa

84

85

FCOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABUXKCHUS

Konrponbnas pabora "Bekrops! B
npocTpaHcTBe"

86

Oo6o06matomee moBropenue 11 mousTHI 1
MeTo0B Kypca reomerpuun 10—-11
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHHIA:
"[NapaniaenbHOCTh MPSMBIX U MJIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6maromee moropenue 11 nmousaTuii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLMsI 3HAHHM:
"BekTopsl B mpocTpaHcTBe"

88

O6o6maromee noropenue 11 nmousaTuii n
METOJI0B Kypca reomerpun 10-11




KJIacCOB, CUCTEMAaTH3aIisl 3HAHUM
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nmosropenue 11 nousaTuii u
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

O6o6maromiee moropenue 11 nmousaTuii u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMaTH3aIHsl 3HAHUH
"O6beM MHOTOTpaHHHUKA"

91

92

O6o6maromee noropenue 11 nmousaTuii u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aI[1sl 3HAHUMH
"[nomany MOBEpXHOCTU U OOBEMBI
KpYyTJbIX TN

O6o0uaromee nopropenue 11 nousaTuii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3allus 3HAHWIA:
"[1nomaau NOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Htorosas KOHTpPOJIbHAA pa60Ta

94

Wrorosas koHTpoJsibHAs paboTa

95

[ToBTOpeHue, 06001IeHNE U
cUCTEeMaTu3alus 3HaHUI

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH




HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYyKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
08 HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TCXHOJIOI! ni

HcTopus pa3BuTHs CTEpEOMETPUH KaK
99 HAyKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM

HcTopus pa3BUTHs CTEPEOMETPUH KaK
100 HAyKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM [TIPOT'PAMMBbBI

10 KVIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 0011ero 00pa3zoBaHus
pe3yabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MPsAMas, IIIOCKOCTh
79 [IpumMeHATh aKCHOMBI CTEPEOMETPUH M CJIEACTBUS M3 HUX MPHU PELICHUU
' reOMETPUYECKHX 3a/1a
73 OnepupoBarh MNOHATHSAMH: NApPAJIENBHOCTh U MEPHEHAUKYJSIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KrnaccuduipoBaTs B3aUMHOE PACIIOIOKECHHUE TPSMBIX M IIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA YToJ, TPAaHU ABYTPAHHOTO YIJIa,
7.5 pebpo ABYrpaHHOTO YIJIa, JMHEHHBIM yrojd JBYIPAaHHOTO yTiia, rpajycHas
Mepa JABYTpaHHOTO yTiia
76 OnepupoBarh MOHATUAMM: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBITYKJIbIN
' MHOTOI'PaHHHMK, 3JIEMEHTBl MHOTOI'PaHHUKA, IPABUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMpamuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaenenumnen, Kyo)
KnaccudumpoBaTh  MHOTOTpAaHHUKH,  BBIOMpAas ~ OCHOBaHUS IS
7.8 KJIaCCU(UKAIUU (BBITTYKJIBIC M HEBBITYKIIBIC MHOTOTPAHHUKH, TIPABUIIHLHBIC
MHOTOT'PAaHHHUKH, TIPSIMbIE U HAKJIIOHHBIEC MIPU3MBI, TTapaJICICTTUIICIbI)
7.9 OnepupoBaTh NOHATUSIMU: CEKYyIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATH IPUHITUIIBI TOCTPOCHHS CEUCHUI MHOTOTPAaHHUKOB, UCITIOJIB3Y ST
' METOJI CJIEJIOB
CTpouTh C€UeHHUS MHOTOTPAHHUKOB METOJOM CJICIOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TIIOCKHWE YEPTEKU M3 PHUCYHKOB TMPOCTBIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXICHHE T'€OMETPUUYECKUX BEIUYHMH 1O 0Opas3iam
WM QITOpUTMaM, HPUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOAbl TPHU
7.12 pEIIEHNH  CTAaHNAPTHBIX MaTEMAaTUYECKHX 3aJad HA  BBIYWCIICHUE
PaCcCTOAHUN MEXIY IBYMSI TOYKAMH, OT TOYKH JO MPAMOUM, OT TOUKHIO
MJIOCKOCTH, MEXKIY CKPEIIMBAOIIUMUCS TPSIMBIMU
Pematp 3amaun Ha HAXOXJICHHE T€OMETPUUYECKUX BEIUYMH 1O oOpas3iam
713 WM aJIropuTMaM, TPHUMEHSS H3BECTHBIC aAHATUTHYECKUE METOIbl TpHU

pelIeHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a7ad Ha BbIYMCICHHE YIJIOB
MEXy CKPELIUMBAIOIIUMUCS NPSIMBIMU, MEXIY MPSIMOW U IUIOCKOCTBIO,




MEXIY IJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

Brraucisate 00BEMBI | IUTONIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,

7.14 nupamMmuzia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
TUIOIAASIMUA TIOBEPXHOCTEH, 00BEMaMu MTOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBarh MNOHATUAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OChb WU
’ IUIOCKOCTh CHMMETPHH, LEHTP, OCh U TUNIOCKOCTh CUMMETPUH (DPUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpPeICTaBICHHYI0 Ha
YepTe)kax U pUCYHKaX
[TpumensTp reomeTpudeckne (GaKThl Ui PEHICHHS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEIIIOJIATAIOMNUX HECKOJIbKO IAroB PpELIEHUs, €CJIH YCIOBHS
NPUMEHEHUS 33JaHbl B SIBHOW (hopme
718 [IpumeHsATp mpocTelline MpOorpaMMHBIE CpPEACTBA M DIEKTPOHHO-
’ KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoANTH MpUMEpPHl MATEMATHUECKUX 3aKOHOMEPHOCTEH B NpPUPOJE U
’ JKU3HH, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[IpuMeHATh NOJyyeHHbIE 3HAHUS HAa NPAKTHKE: aHAJIM3UPOBATh peajbHbIC
CUTYallUu U IPUMEHSATh U3yUEHHbIE IOHATHS B IIPOLIECCE MTOMCKA PEIIECHUS
MaTeMaTH4ecKu CPOpPMYJIUPOBAHHOU MPOOIEMbI, MOJAEIUPOBATH peabHbIE
7.20 CUTyalluM Ha S3bIKE TE€OMETPUH, MCCIENOBAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM F'€OMETPHUUECKUX MOHATHI U TeOpeM, arnmnapara ajareopsl,
pelmare  NpakTUYECKHE  3aJaud,  CBSA3aHHBIE C  HAXO0XKJIECHUEM
r€OMETPUYECKUX BETUYNH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NMPoBePSIEeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 061ero 00pa3zoBaHus
pe3yjabTarTa
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yolue
6.1 LWIMHIPUYECKON NOBEPXHOCTH, IWIMHApP, KOHUYECKash IOBEPXHOCTD,
o0pa3yrolre KOHUYeCKO! MOBEPXHOCTH, KOHYC, chepuyeckasi MOBEpXHOCTh
6.2 Pacno3naBath Tena BpamieHus (WIMHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI OTYUYEHUS TEJ BPALLECHUS
6.4 KnaccuduimpoBaTs B3aUMHOE pacmoiokeHne chepsl U TNIOCKOCTH
OnepupoBarh NOHATHIMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CEerMEHTa, IIAapOBOM CJIOM, OCHOBAHWE IIAPOBOrO CJIOS, BBICOTA MIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpalICHU,




TeOMETPUYECKUX TEJI C IPUMEHEHHEM (HOpMYJT

6.7

6.8

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIH B chepy U
OTHMCAaHHBIN OKOJIO cephl, cdepa, BNHCAHHAS B MHOTOTPAHHUK WIH TEIQ
BpalleHus

BBIYHCIATE COOTHOIICHHS MEX/Ty TUIOIIAIIMHU TIOBEPXHOCTEH U 00bEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3ydaemble (UTYpbI OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbINONHATE  (BBIHOCHBIE) IUIOCKME UEPTEKM U3 PUCYHKOB IIPOCTBIX
O00BEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TEl
BpallleHus

6.11

6.12

W3Bnekatb, WHTEPIPETHPOBATh M MPeoOPa3oBbIBATH HWH(GOPMAILUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYEeCKNX (urypax, IMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKaxX

[IpumeHsaTy reomeTpudeckre (QaxKThl ISl PEUICHHs] CTEPEOMETPHYECKHX
3aa4, MPEIoJaraluX HECKOJbKO [IaroB pEIIeHUs, €CId YCIOBUs
MPUMEHEHUs 3aJ]aHbl B IBHOU opme

6.13

6.14

6.15

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BeIMOMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KGHI/HI BeKTopa Ha 4YucCio, O6’I)SICH5[TI:, KaKuUMHU CBOﬁCTBaMH OHHU
o0JrazaroT

HpI/IMeHHTB I[IpaBUJIO IMapaJuICJICIIUIICa ITPH CJIOKCHHU BCKTOPOB

6.16

OnepupoBaTh MNOHSATUSAMM: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOI
MEXIy BEKTOPaMH, CKaJSIPHOE IPOM3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymMy BEKTOpOB M MNpOM3BEIACHHE BEKTOpPA HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJspHOE IMPOU3BEACHUE, PACKJIaJbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT

Pemrats HpOCTGﬁIHHC TCOMETPHUYCCKUC 3aJadl Ha IIPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO MECTOa

6.20

Pemrate 3amaum Ha [0KAa3aTeIbCTBO MATEMATHYECKUMX OTHOIIEHHUHA U
HaXOXXJEHUE TEOMETPUYECKUX BEIIMYMH 1O 00pasmaM WIW aJrOpUTMaM,
NPUMEHSIT  W3BECTHBIE  METOJbl  TPH  PEUICHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUYECKUX 3a4a4

6.22

IIpuBoaUTH NIpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpyuMeHATh MOJyuyeHHbIE 3HAHUS HAa NPAKTHKE: aHAJIU3UPOBATh peajbHbIE




CUTYyalluu U MPUMEHSTh U3yUCHHbIC TOHATHUS B MIPOLIECCE IMOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIUPOBAHHON MPOOIEMbI, MOAETUPOBATH peabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, anmnapara anreOpsl,
pemiate  MpakTUYECKHE  3aJayd,  CBA3aHHbIE C  HAXOXKJIECHUEM
F€OMETPUUYECKUX BETUUNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPRKAHUSN

['eomeTpust

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsaTne 06 akCHOMaTHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3anMHOe pacnionokeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS], TApaTLICIIbHbIE
U CKpewmuBarouiyecss npsmble. IlapauienpHOCT HPSAMBIX M IJIOCKOCTEW B
IPOCTPAHCTBE: MapajljielibHblE NpPsSMbIE B IPOCTPAHCTBE, MAPAJJICIIBHOCTh TPEX
IPSMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAaMH, Yroj MEXAY NPsSMBIMM B IpOCTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX IUIOoCcKOocTed. IIpocteiimme
IPOCTPAHCTBEHHbIE (UIYpbl HA IUIOCKOCTH: TeTpa’ap, KyO, mapaielnenurnen,
IIOCTPOEHUE CECUECHUN

HepHeHI[I/IKYJ'ISIpHOCTB pr[MOﬁ N IUIOCKOCTH: TNCPHCHAWKYJIAPHBIC IIPAMBIC B
MPOCTPAHCTBE, NPSIMbIE MapajlieiIbHble W NEPHEHAUKYJAPHbIE K IUIOCKOCTH, MPU3HAK
NEPIECHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH, T€OpeMa O MPSIMON MepHeHAUKYISIPHOF
IJIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U IIIOCKOCTBIO, IBYTPAHHBII
YTOJI, TMHEWHBIN yTro AByrpaHHoro yria. [lepneHaukynsp U HakKIOHHBIE: PAaCCTOsTHHE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 TIJIOCKOCTH, IPOEKIUs (GUrypsl Ha
IUIOCKOCTh. IlepneHauKyIsIpHOCTh IUIOCKOCTEN: NMPHU3HAK IEPIEHIUKYISPHOCTH IBYX
rmIockocTei. Teopema 0 Tpex MePHeHANKYIIIpax

[TonsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJEMEHTHl MHOTOTPAaHHHMKA, BBINYKIIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKHU, pa3BEpTKa MHOTrOrpaHHuka. lIpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHUS NMPU3MBI, MpsiMas U HAKJIOHHAs NPU3MbI, OOKOBas U

IIOJIHAsI IOBEPXHOCTH NMpu3MblL. [lapamenenunesn, npsMOyTOIbHBINA MMapauieaenunes] u
ero cpoicrtBa. Ilupammupa: n-yronpHas nmupamuaa, TPaHW U OCHOBAaHHME INUPaMUJBL,
OOKOBas W TOJIHAg NOBEPXHOCTh MHUPAMUJbI, MpaBWIbHAs M yCEUCHHas MHUpaMUAA.
OnemMeHTbl Npu3Mbl M nupamuibl. IIpaBuiibHbIE MHOTOTpaHHMKHU: TIOHSTHE
IPAaBWJIBHOTO MHOIOTPAaHHMKA, IIpaBWJIbHAs @pU3Ma M IpaBWIbHas IHUPaMHJA,
npaBUIbHAs TPEYroJbHAs MUpaMUIa U IPaBUIbHBIN TeTpasap, ky0. [Ipencranenue o

IIPAaBWJIBHBIX MHOTOIPAaHHUKAaxX: OKTa’ldp, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMUIbI

7.5

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IUNIOCKOCTH
OneMeHTbl  CUMMETpUM B [HMpaMuAax, [apajuleNenuIenax,  IpaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Brruucnenne 5SIeMEHTOB MHOTOTPAHHHMKOB: pebOpa, muaroHanu, yriel. [lmomans
OOKOBOW MOBEPXHOCTH U MOJTHOW MTOBEPXHOCTH MIPSIMOM MPU3MBI, TIJIOMIAh OCHOBAHHM,

o



TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPsIMOM MpU3MbL. [1omaas 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTU NPABWIBHOW MUpaMUIbl, TEOPEMa O IJIOIMIAAM YCEUYCHHOM MNHPaMMJIBI.
[Tonsitue 06 06beMe. OOBEM TUPAMUIBI, TTPU3MBI

7.7

[MomoOHble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIONIAIIMHU MOBEPXHOCTEH
00BEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kox
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylollie HWIHMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON mMmoBepXHOCTHU. LlunuHap: OocHOBaHUS M OOKOBasi MOBEPXHOCTD,
00pasyromias u oCkh, IUIOMIAs OOKOBOM 1 TIOJTHOM MOBEPXHOCTH

Konunueckas moBepXHOCTh, 00pa3yromire KOHHYeCKOW MOBEPXHOCTH, OCh M BEpIINHA
KOHUYeCcKol moBepXxHOCTH. KOHyc: ocHOBaHue M BepilinHa, oOpasylomas U OcCh,
wionaab OOKOBOM M TMOJHOW MOBEPXHOCTH. YCEUCHHBIM KOHYC: OOpasyloliue H
BBICOTA, OCHOBaHMsI U OOKOBAsI MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paguyc, IuamMmerTp, IIoIaab MOBEPXHOCTH cdeprl. BzanmHoe
pacnosnoxenue chepbl M IIIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, miomianb

chepsl

6.4

6.5

6.6

N3o0pakeHue Ten BpalieHus: Ha TNIOCKOCTH. Pa3BepTka IMIMHIpaA U KOHYca
KoMOunHanmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl, chepa, BIMCaHHAs B MHOTOTPAHHUK, WU TEJIO BPALICHHUS

[Tonsitue 06 oO6Bbeme. OCHOBHBIE CBOMCTBAa O0BEMOB Ten. Teopema 00 o00BEMe

IPSMOYTOJIBHOTO MapajuieNenunena u ciueacTsus u3 Hee. OObEM LMIKMHAPA, KOHYCA.
O0BeM mapa u miomaab chepbl

6.7

[Tono6usle Tena B npoctpaHcTBe. COOTHOUICHHSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMU NOAOOHBIX TE

6.8

Ceuenust mwiMHApa (MapajjielIbHO M MEPHEHIUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuiebHOE OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPIINHY), CEYEHUS 11apa

6.9

BekTop Ha miockocTH M B mnpocTpaHcTBe. CIIOKEHHME M BBIYMTAHHE BEKTODPOB.
YMHOEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno napamienenunena. Pemenne 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMU

6.10

[IpssMoyronbHas cuctemMa KOOpAWMHAT B HpocTpaHCTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YToid Mexay BekTopamu. CkaispHOe
IIPOU3BEJICHUE BEKTOPOB. BpIUnciIeHUE YIVIOB MEXAY IMPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHUU T'€OMETPUUECKHX 3aa4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUMSI OCHOBHOI OBPA3OBATEJIBLHON
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Konx
NMPoBePSIEMOro
TpeOoBaHuUs

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHET0 00IIIETro
oOpa3zoBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, AJITOPUTMAMHM pELICHHS 3a/ad;
yMeHHe (GOpMYyIUpOBaTH U ONEPUPOBATH TOHATUSAMHU: ONpEICIICHUE,
akcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, NPHU3HAK, J10KA3aTENbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHpPOBAThH
oOpaTHO€ M IPOTUBOMNOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTHUeCKOH WHIYKIINH,
IIPOBOJIUTH JJOKA3aTeNIbHbIE PACCYXACHUA IIPU PELICHUN 3a/a4, OLIEHUBATh
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUI; YMEHHUE  OIEepUPOBAThH
MOHSTUSAMU: MHOKECTBO, IOJMHOKECTBO, ONEpaIMi HaJ MHOKECTBAMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar A
ONMCAHUs PEATIbHBIX MPOIIECCOB U SIBICHUN U MPU PELICHUH 3a/1a4, B TOM

qrclie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:

rpad, cBA3HBIN Tpad, 1epeBo, UK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OIKCHIBATh rpadbl pa3IuIHBIMU CIIOCOOaMU; UCTIOIB30BATh rpadbl MpH

pEIIeHUH 33724

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C LIEJIBIM [T0Ka3aTesieM, KOpeHb HaTypajlbHON CTENEHH, CTEIIEHb C

palMOHATBHBIM TOKa3aTeieM, CTENEeHb C JCHCTBUTEILHBIM ITOKA3aTeleM,
Jorapu(M YHuCla, CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJbHBIX, IENbIX, PAIMOHAIBHBIX, JICHCTBUTEIHLHBIX
YHCeT; YMEHUE UCTIOb30BaTh IPU3HAKU JAETMMOCTH, HAUMEHBIIUI 0011

JeUTeNh W HauMeHbllee oOlee KpaTHoe, ainropuT™ EBkimmma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMH MO3MLIMOHHBIMU CHCTEMaMH
CUHMCIICHUS; YMEHHUE BBITOJIHATH BBIYHCIICHHE 3HAUCHUH M IPEOOpa30BaHUs
BBIPQKEHUI CO CTEMEeHsAMHM M Jorapudmamu, mpeodpa3oBaHusi IpoOHO-
pallMOHATBPHBIX ~ BBIPAKEHHI, yMEHHUE  ONEPHUPOBATh  IMOHSTHSMHU:

noCIacaA0BaTCIbHOCTD, apI/I(pMeTI/I‘{CCKaH mnmporpeccust, reoMCTpUYICCKasd




mporpeccusi, OCECKOHEYHO YOBIBAIOMIas T'€OMETPUYECKasi MPOTPECCHs;
YMEHHE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE ONIEPUPOBATH MOHATHUSIMH: KOMIUICKCHOE
YHUCJIO, COMNPSDKCHHBbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIGKCHBIX — YHCEl
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
MIPOU3BOANTH ApU(PMETHUCCKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YHCEI; ONIEPUPOBATH
MOHATHSAMHU:  MaTpuna 2X2  u  3x3,  omnpefenuTelab  MaTpUIbI,

FGOMCTpI/ILIGCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

YMmenue ONCpHUpOBaATh MOHATHUAMH: PALNUOHAJIBHBIC, HWPpPALUOHAIBHBIC,
IIOKa3aTCJIbHbIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYICCKUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHUC OICPHUPOBATH
HNOHATHUAMHA:. TOXIACCTBO, TOXICCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTDH
ypaBHCHI/Iﬁ, HCPaBCHCTB W CHUCTECM; YMCHUC pCIIATb YPaBHCHUA,
HCPAaBCHCTBA M CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CUCTEMbI I PCHICHUA MATCMATHUYCCKUX

3aa4 " 3aJia4 U3 pa3IMIHbIX obnacrei HAaYyYKHU U peaﬂBHOﬁ KHU3HHU

VYMeHue omnepupoBaTh HOHATHAMU: (DYHKIMS, YETHOCTh (YHKIIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKLUHUH, MOHOTOHHOCTH
GyHKLIMU, SKCTpeMyM (QYHKUUHM, HauOOJbIllee W HAaUMEHbIIEe 3HAUYECHUS
GYHKIIMM Ha MPOMEXYTKE, HelpepbiBHas (DyHKLHS, aCUMITOTHI rpaduka
byHKIMU, TIepBas M BTOpas NpOM3BOAHAs (YHKIHMH, F€OMETPUUECKUN U
¢busznyeckuil CMbICII MPOM3BOJIHOM, mepBooOpa3Has, ONPEICICHHBIH
MHTErpajl; YMEHHE HaXOAWUTh AaCUMINTOTHI Tpaduka (GYHKUMH; yMEHUE
BBIUUCISATH  NPOU3BOJHBIE  CyMMBI, TMPOMU3BEICHHS, YacTHOIO U
KOMITO3UIIMK (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKLIMU; YMEHHME HaxOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUs (YHKIUH,
HaxXOAWTh HAuOOJIbIIME M HAUMEHbIIHWE 3HAuYeHUs QYHKIUM; CTPOUTh
rpa¢uKd MHOTOUWIEHOB C HCIOJb30BAHUMEM ammapara MaTeMaTHYeCKOIro
aHamu3a; MPUMEHATh MPOU3BOAHYIO U HAXOXKICHHMS HAWIy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YMCIE COLUAIbHO-DKOHOMUYECKUX H

bu3MYecKuX 3aJadax; HaXOAUTh IUIOMAA U OOBEMBI (PUTYP C TTOMOIIBK




HHTCrpajga;, NpuBOAWUTL HNPHUMEPEI MATEMATHYCCKOI0O MOACIUPOBAHHA C

noMoIIbio JudepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMU: Tpauk QyHKIMH, oOpaTHas QyHKIMS,

KOMITO3UIUS  (DYHKIMIA, JIMHEWHas (QYHKIWS, KBaJpaTU4Has (QYHKIUS,
panvoHanbHAs (QYHKUUS, CTENEHHAas (QYHKUUS, TPUTOHOMETPHUYECKUE
byHKIIMH, 0OpaTHBIE TPUTOHOMETpPHYECKUE (YHKIIMU, TOKa3aTelbHas U

jgorapupmuyeckasi (YHKIHWH; YMEHHE CTPOUTh TpaQUKH H3YYEHHBIX
GyHKIMA,  BBIMOJMHATH  TpeoOpa3oBaHuss  rpadukoB  (QyHKIHUH,
UCTIONIb30BaTh T'paUKu JUIS U3yYEHHs MPOIECCOB M 3aBHCUMOCTEH, TpHU
pelieHHH 3a/1a4 U3 JIPYTHX YUYeOHBIX MPEIMETOB M 3a7ad U3 pPealbHOM
KU3HHM, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIWYHMHAMU;
UCTIOJIb30BaTh CBOWMCTBAa M Tpaduku (YHKIUN Ui PEUICHUS YpaBHEHHIA,
HEpaBEHCTB M 3ajad C MapaMeTpamH;, H300paxaTh Ha KOOPIWHATHOM

IIJIIOCKOCTHU MHOXXCECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHne pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIIE Ha
IIPOLEHTHI, JIOJIM M YacTH, Ha JBW)KEHHE, pabOTy, CTOUMOCTh TOBAapOB W
yCIyT, HAJIOTH, 3a7jauyd W3 OOJIACTH YIIpaBJIEHHs JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIECNOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh PE3YJbTAaTOB;, YMEHHE MOJIEINPOBATh
peanbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a1a41, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH NOJYUEHHBIA PE3YIbTAT

YMeHne onepupoBaTh MOHATUSIMU: CpefHee apudmeTrhyeckoe, MeauaHa,
HauOoJIbIIIEE U HAUMEHDIIIEE SHA4YCHU, padMax, JUCIIEPCUs, CTAaHAAPTHOC
OTKJIOHEHHE YMCJIOBOro HaOopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
uH(OpMaIUIO, IPECTABICHHYIO B Ta0IHIIAX, HAa UarpaMmax, rpapukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB U SABJICHUM; IPEINCTaBIIATH
uHbOpMAIIMI0O C TOMOUIbIO TabMUI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpa(bnqecxux
METO/O0B U JIEKTPOHHBIX CPEJICTB; rpa)uuecKH UCCIEI0BaTh COBMECTHBIE

HaOJII0/IEHUS C TOMOILBIO AUAarpaMM pacceMBaHUs U JIMHEHHON perpeccuu

YMeHue oOnepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIly4ailHOe

coObITHE, BEPOSITHOCTh CIy4aHOTO COOBITHUS; YMEHHE BBIUHCIATH




BEPOATHOCTh C HCIOJB30BaHHEM TIpadUUecKMX METOJO0B; NPUMEHSTh
(bopMysBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (popMyiy MOIHOM
BepoATHOCTH, Gopmyny bepuymiu, komOuHaTtopHble (aKThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; YMEHHME OIEPUPOBATH
MOHATUSMU:  CIIydaiiHasT BEJIMYMHA, pPACHpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXKHMJAHUE, IUCHEPCHUs U CTaHJapTHOE OTKJIOHEHUE
ClIy4ailHO  BeNMYWHBL, (YHKUMKM pacrnpeieNeHduss W IUIOTHOCTH
pPaBHOMEPHOT0, TOKA3aTEIbHOI0 ¥ HOPMAJILHOT'O pacIpeeICHUIi; yMEHHE

MCII0JIb30BaTh CBOMCTBA M3YUEHHBIX pacnpeieseHUui JUIsl peuIeHus 3a/1ay;

3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJBIIMX YHCEN, METOJbI BBIOOPOYHBI
WCCJIEOBAHNM; yMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX 4YHCEN B TPHPOIHBIX W OOLICCTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATHUSAMU: COUYETAHHUE, NEPECTAHOBKA, YHUCIO COYETAHMI,
YUCJIO0  NEepecTaHoBOK; OuHOM  HplOTOHA; yMEeHHME  NPUMEHSTh
KOMOHMHATOpHBbIE (DaKThl M pacCyXIEHUsS IJs pElIeHUs 3ajad; OLIEHUBATI
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJEIb M

HHTCPIIPETUPOBATDH HOJ'Iy‘lCHHLIfI pe3yiibTat

YMeHue onepupoBaTb  IMOHATUSAMM: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YIJIA, IUDIOCKUH YTOJI, ABYTPAHHBII

YTOJI, TPEXTPaHHBIN YroJj, CKpEeLMBaIOIIKECs PSIMbIE, TAPAJUIENBHOCTD U

NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExXay IpAMbBIMHU,
yroJ MeXAy TMpsSAMONM M IUIOCKOCTBIO, YIOJ MEXAYy IUIOCKOCTSAMH,
pacCTOsITHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMbIMH,
paccTosiHuE MEXAY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh IPU PEIICHUU
3aga4 HM3YUCHHBIC q)aKTI)I U TCOPEMBI IUIAHUMETPUH, YMCHHC OLICHHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHLIC C HUMU PAKTUYCCKUC 3a/la1U
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YMeHue omnepupoBaTh MOHATHUSMU: IUIOMIAAL (QUTYpPHI, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, MPAaBUJIbHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTPaHHUKA,
Ky0, mapalenenunen, Mpu3Ma, nOupamuaa, ¢urypa M TMOBEPXHOCTH
BpalieHus, IMWIMHIP, KOHYC, Imap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH NHPAMHbI, MPHU3MBI, KOHycCa, LWIMHApA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJuIeyIeNuIeia, MHPaMUJIbI, TPHU3MBI, [WIHHIPA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHs] KOHyCAa W IMIUHJPA,

napauiCiIbHBIE OCH HWJIM OCHOBaHHWIO, CCUCHHUEC IIapa, IIJTOCKOCTb,

D

[



Kacaromasicss chepbl, HWIMHAPA, KOHyCa; YMEHHE CTPOUTbh CeueHHue
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;

YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOATEIBHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (GUTYp, BBIABUTAaTh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKAX T'€OMETPUUECKUX (QHUTyp, OOOCHOBBIBATH WIH
ompoBepraThb HX; YyMEHHE NPOBOAUTH Kiaccupukanuio ¢uryp mo
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATE HEOOXOAMMBIE OIMOJHUTEIbHbIC

IMOCTPOCHHA
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YMeHne omnepupoBaTh MOHSATHSAMH: JBHKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00UsA, TOAOO0HBIE (GUTYPBI; yMEHHE
pacro3HaBaTh paBHbIE M TOJMOOHBIE (DUTYPBI, B TOM YHUCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FTEOMETPUIECKUE OTHOIICHUS TIPU
pEIIeHUH 3a]la4; HAXOJIUTh TCOMETPHUYECKHE BEIMYMHBI (IUIMHA, YTOJI,
UIOINA/ b, 00BEM) TPU PEIICHUH 33124 U3 IPYTHX YICOHBIX MTPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCISTH TCOMETPHUYCCKUE BEITUIHHBI
(ImvHA, yroy, IMIOmadb, OOBEM, IMIIOIMIAAh TOBEPXHOCTH), HUCHOJIb3YS
W3yYCHHBIC (DOPMYJIBI M METOJBI, B TOM YHCJIC: IUIOMIA[b TTOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYyCa, IMIMHApA, Momanb chepsl; 00beM KyOa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeIeNUIe1a, MUPAMUIBL, TPU3MBI, I[THIUHJpPA,

KOHYCa, [I1apa; yMEHHUEe HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYp
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YMenue OIICPpHUPOBATH IMOHATHAMU: IMPAMOYTOJIbHAA CHUCTCMaAa KOOpPAUWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, PA3JI0KCHUC BCKTOpa II0 6331/ICy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BECACHHUC, YIoJl MCKIAY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATH BGKTOpHLIﬁ n KOOp,Z[I/IHaTHHﬁ METOA

AJI pECIICHUA TrCOMCTPHUYCCKUX 3a/]ad U 3aaa4 APYyrux y‘~I€6HLIX npeaMETOB
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YMenue BLI6I/IpaTL HO,HXO,Z[SII_]_II/II\/II MCTOJ JIs1 pCHICHUA 3ala4i, IOHUMAHHNC
SHAYUMOCTH MATCMATUKH B HU3YYCHUU MPHUPOAHBIX U O6HICCTBCHHI)IX
mpoueccoB u ﬂBHeHHfI; YMCHHUC pacCliio3HaBaTb IMPOSABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHUC ITPHUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Yucna 1 BEIYUCIIEHUA

1.1

Harypanbnslie u nensie yncia. [Ipu3Haku 1eIMMOCTH LENIbIX YUCET

Pammonanbueie  ynciaa. OOBIKHOBEHHBIE W JIGCATHYHBIC JAPOOH, MPOICHTHI,

b2 OCCKOHEUYHBIC TIEPUOIMYECKUE ApoOH
13 Apudmernueckuii KopeHb HaTypaibHOW creneHd. [leiicTBus ¢ apupmMeTHIecKuMHU
' KOPHSIMHU HaTypaJbHON CTENICHH
L4 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHbIM NoKka3aTeneM. CBolCTBa
' CTETeHH
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecATUUHbIE U HATypalIbHbBIE JIOTapU(PMBI
JeiicTBuTenbHble  uyucia. ApupMETHYECKHe ONepaluud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEeHHbIE BEIYMCIIEHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHU
1.8 [TpeobpazoBaHue BeIpaXEHUN
1.9 KommekcHsle yncia
2 YpaBHEHHs U HEPABEHCTBA
2.1 Llesbie 1 APOOHO-PAMOHATIBHBIC YPABHEHHUS
2.2 HppannonanbHbIe ypaBHEHHS
23 TpuroHomeTpudeckue ypaBHEHUs
24 [Toka3arenbHble U JorapupMuiyeckue ypaBHEHUs
2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JorapuMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia CHCTEMBI TMHERHBIX ypaBHeHUH. OnpeeuTe b MaTPHIIBI
3 OyHKIMU U Tpaduku




Oynkuus, crnocoObl 3amanus ¢ynkiuu. I'padpuk ¢ynkuumu. B3aumuo oGpartHble

> ¢ynkunu. YetHble u HeueTHBIE QyHKUMU. [lepronndeckue pyHKINN
OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHuWH ¢yHkuumu. Hymm ¢yHkumm.
30 [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' Makcumymbl U MUHUMYMbI GyHKiuM. Haumbosbinee u HavMeHbllee 3HAYCHUE
GYHKIIMHM Ha TPOMEXKYTKE
13 Crenennas (yHKOHMS C HaTypaJdbHBIM M IICJIBIM IOKa3aTesneMm. E¢ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS 71-0O1 CTETICHH
34 Tpuronomerpudeckne QyHKIUHN, UX CBOWCTBA U IpadUKu
3.5 [TokazarenbHas U norapupmMuueckast GyHKIUHN, UX CBOMCTBA U IpaduKu
16 Touku paspeiBa. AcuMmnToTel rpadukoB ¢yHknmid. CBolicTBa  (YHKIHUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
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BEPOATHOCTDb U CTATUCTHUKA 10-11 KJIACC
INOACHUTEJIbBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCT U CTaTHUCTHKa»
0a3zoBoro ypoBHs s oOyuarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
obmiero oOpa3oBaHHs, C Y4YCTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSIBISIEMBIX K MAaT€MaTUYeCKOMY OOpPa30BaHMIO, W TPATUIMA POCCUHUCKOTO
oOpazoBanus. Peanuzanuss mporpaMMbl OOecrieUMBaeT OBJIAJICHUE KIIIOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISIOIIMMH OCHOBY JJISi CaMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO U I03HABATEIBLHOTO
Pa3BUTHA JTUYHOCTH 00YUAIOITIXCA.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Y4eOnbii Kypc «BeposTHOCTH M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISCTCS
MPOJIOJDKEHUEM W PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a3z0BOTO YpOBHS
ocHOBHOM mikoybl. Kypc mnpenHasHaueH st (popMUpOBaHUSA y 0Oydarouuxcs
CTATUCTUYECKON KyJbTYpbl U TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTHYECKOTO0 WHCTPYMEHTA I M3YYCHHS CIyYalHBIX COOBITHHA, BETUYUH H
npoiieccoB. I[Ipu wm3yueHuu Kypca oOoramaroTcs MPEeACTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAHUS N3MEHUMBOTO MHUPA, PA3BUBAETCS TIOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

ConepkaHue Kypca HalpaBJIeHO Ha 3aKpeIJICHUE 3HAHUM, MOTYyUYeHHBIX MPU
M3YUYECHHH Kypca OCHOBHOM IIKOJIbI M HA Pa3BUTHE NIPEACTABICHUM O CITy4YailHbIX
BEJIMYMHAX M B3aUMOCBA3AX MEXKIYy HUMH Ha BaXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUMM € yKa3aHHBIMU IIEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTATHCTHKA» CPEJHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJIEJICHBI
CIIEIyIOIME OCHOBHBIE coOJiepKarenbHble JUHUU: «Ciy4daiiHpie COOBITHUS W
BEepOSTHOCTHY, «CiTydaliHbIe BEJTMYUHBI U 3aKOH OOJIBIIIUX YHCEID».

BaxHyro d4acth Kypca 3aHMMaeT M3y4YeHUE TE€OMETPUUECKOTO U
OMHOMUAJILHOTO PACTIPE/ICICHU M 3HAKOMCTBO C HX HEMPEPhIBHBIMU aHAJIOraMU
— IOKa3aTeJIbHBIM U HOPMaJIbHBIM PacIpeaCIICHUSIMH.

Conepxanue nuHUM «CrydaifHble COOBITHSI U BEPOSTHOCTH»  CIIYKHUT
OCHOBOW i1 (hOpMUPOBAHUS TPEJICTABICHUNA O pacHpeNesieHud BEpPOSITHOCTEH
MEXIY 3HAUYCHUSIMHU CIyYalHBIX BEJMYMH, a TAKXKE 3Ta JMHUS HEOOXOJIMMa Kak
O0a3za 11 W3ydYeHUs 3aKoHa OOJbIIMX 4Yucedl — (YyHIaMEHTaJIbHOTO 3aKOHa,
JCHCTBYIOIIETO B TMPHUPOAEC M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzanuio. CaMm 3aKOH OOJBIIMX YMCENT MpEUIaraeTcss B O3HAKOMUTEIBHOM
dopme ¢ MUHHMAaJIBHBIM HCIIOJIb30BAHUEM MAaTEMAaTUYeCcKOro (hopManu3ma.

Tembl, CBsi3aHHBIE C  HEMNPEPHIBHBIMU  CIy4YalHBIMH  BEJIMYMHAMH,
aKIEHTUPYIOT BHUMAHHUE IIKOJIHHUKOB Ha OMHCAHWW M M3YYEHUH CIydalHBIX
SBJIGHUN C TMOMOUIBI0 HENpepbIBHBIX (yHKUMNA. OCHOBHOE BHHMAaHHUE YJEISIETCS
NOKa3aTeJIbHOMY M HOPMAJbHOMY paclpeiiefieHUsIM, TIpU 3TOM Mperoiaraercs
O3HAKOMUTENIFHOE H3ydeHHEe Marepuaia 0e3 J10Ka3aTeNbCTB MPUMEHSIEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wu3ydenune kypca «BepoATHOCTh W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCA | dYac B HENENI0 B TEUEHHUE KAXKIOTO rojaa oOydyeHusi, Bcero 68
y4eOHBIX YaCOB.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpeacraBnenre MaHHBIX C TOMOIbIO Tabmun u guarpamm. Cpeanee
apudmeTnyeckoe, MeauaHa, HauOOJbIlIee M HaWMEHbIIEE 3HAYCHHUA, pa3Max,
JUCTIEPCHUs U CTAHJIAPTHOE OTKIIOHEHHE YMCIIOBBIX HAOOPOB.

CayuaitHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiHbIE COOBITUS. DJIeMEHTapHbIC
coObITHsl (Mcx0/bl). BepodaTHOCTh cityyaltHOTO cOOBITHS. BiM30CTh 4acTOTHI U
BEPOATHOCTH  cOoObITUH.  CiyyaiiHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AJIEMEHTApPHBIMU  COOBITUAMH.  BepodaTHOCTH  COOBITUH B ONbBITaX  C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEPECEUECHHE, 00bEIMHEHNE, TPOTHUBOIMOJIOKHbBIE
coObITus. J{narpammel Ditnepa. Gopmyra cnoxkeHus: BEpOATHOCTEH.

VYcmoBHAsE BEPOSTHOCTb. YMHOXKEHHE BEPOSITHOCTEH. JlepeBO cirydaliHOIO
skcrepumenTa. @opmyiia nojHON BepoaTHOCTH. HezaBucrumMbie COOBITHSI.

Komb6unaropnoe npasusnio ymHoxkeHus. [lepectanoBku u gakropuan. Yucio
coueranuid. Tpeyronpuuk [lackans. ®opmyna Ounoma HeroToHa.

bunapHbIi city4daiiHbli ONBIT (MCTIBITAHUE), YCTIEX U Heyada. HezaBucumbie
ucnbiTanuss. Cepusi HE3aBUCHMMBIX HCIBITAHUKW 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHymm.

Cnyuaiinas  BenuuuHa. Pacnpegenenne  BepostHocTed.  [lmarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHMAJILHOE.

11 KUIACC

UucioBble  XapakTEPUCTUKUA  CIyYalHBIX BEIWYMH: MaTE€MaTHYECKOE
OKWJAHUE, IUCIEpPCUs M CTaHAApTHOE OTKIOHeHWe. [IpuMepsl mnpumeHeHus
MaTEMaTUYECKOro0 OXXHMJIAaHMSI, B TOM YHCIE B 3aJa4ax U3 IMOBCEIHEBHOW >KU3HU.
Maremaruueckoe oxujaaHue OWHApHOW Cly4ailHOM BeNWYMHBL. MareMaTuieckoe
OKUJAHUE CYMMBbI CIIy4allHBIX BEJIMYMH. MaremMaruuyeckoe OXUJAaHUuE U
JTUCTIIEPCHUS TEOMETPUUYECKOTO U OMHOMHAIIBHOTO pacipeiesieHUN.

3akoH OOJBIIMX 4YHCE M €ro pojb B HayKe, INPUPOJAE U OOIIEeCTBE.
Bb160pOoyHbBIN METOJT UCCIIEJOBAHUIA.

[IpuMepbl HENpepbIBHBIX Cily4aWHbIX BenuuuH. [loHATHE O TUI0THOCTH
pacnpeneneHus. 3a1adn, IPUBOASIINE K HOpMaIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIPEICIICHNH.



IINTAHUPYEMBIE PE3YJ/IBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yNbTaThl OCBOEHUSI TMPOTPaMMbI  Y4EOHOTO TIpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UITUN 00YJAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO 4Yj€Ha POCCHUUCKOTO OOIINECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUM,
OpoLEeAyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W TP.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKITUSAMHY 1 HAa3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKOM TPaXKIaHCKON UACHTUYHOCTH, YBAKECHHS K
MPONUIOMY ¥ HACTOSIIEMY POCCHMCKON MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
K HCMOJIb30BAaHUIO ATUX JIOCTIKCHHH B JAPYrUX HayKax, TEXHOJOTHAX, cdepax

SKOHOMHKHU.
JlyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:
OCO3HAaHHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;

Cc()OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, JSTUYECKOIO MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUI HAYKH U IEATEIBbHOCTBIO
YU€HOT0; OCO3HAHUEM JINYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO Oy IyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ady, peLIeHnH, paccyXIeHNN;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHUE:

c()OPMHUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTeMaTH4YEeCKUE 3HaHUS B
HHTEpecax 3I0pOBOT0 U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS

K CBOEMY 37I0pPOBBIO (3I0pOBOE THUTaHWE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHM
OTJIbIXa, peryisipHas buznyeckas aKTUBHOCTb); ¢buznyeckoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHUSX CIIOPTUBHO-037]0POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe Boctiutanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTH TPYJOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSITEIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €¢ MPUJIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymielt npodeccun W pealn30BBIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI;
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TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHHUI0 U
caM000pa3oBaHNI0 Ha TPOTSHKCHHHM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MaTEeMaTHUECKON HApaBIEHHOCTH.

IKOJIOrHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTHIO AKOJIOTHYECKON KYyJIbTYphl, TMOHUMAHHEM BIIASHUS
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON M COITUATBHON
CpeIpl, OCO3HaHHEM TJ00adbHOTO XapakTepa OSKOJOTHYECKHUX MpoOlieMm;
OpUEHTallMel Ha TPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW I pEIICHHs 3a7ad B
00JIaCTH OKpY)KaloIelH Cpeabl, IUIAHUPOBAHHUS TIOCTYNKOB M OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHUU JIJIsI OKPY KAIOIICH CPEIBI.

LleHHOCTH HAYYHOT0 TO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPaKTUKH, IOHUMaHHUEM
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeJOBEYECKON ACITEIBHOCTH, ITAINOB €€
pPa3BUTUST W 3HAYUMOCTH Ui Pa3BUTHS [UBUIM3ALUU, OBJIAJACHUEM SI3BIKOM
MaTeMaTUKM ¥ MaTEMaTU4YeCKOW KYJIbTYpOHM KakK CpEJCTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYI) W HCCIEIOBATEILCKYIO JEATEIHLHOCTh
WHIUBUTyJIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe Pe3ybTaThl OCBOSHHS MPOrpaMMbl YYeOHOTO TpeaMera
«MatemaTHhKa XapaKTePU3yIOTCS OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vuusepcanvuvie  noznasamenvmuvle  Oeiicmsus,  obecnedusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX Npoyeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWie2o0  Mupa;  NpuMeHeHue  J102UYECKUX,
UCCIe008amMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHpopmayuetr).

ba3oBble 1ornueckue aeicTBUA:

e BBISBJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMATHUCCKHUX
OOBCKTOB, IOHSATHH, OTHOIICHWA MEXIY HOHATHAMH, (DOPMYITHUPOBATH
ONpE/CIICHUS]  TOHSTHI, YCTaHABIMBATh CYHICCTBECHHBIA  IPHU3HAK
KJ1accu(uKaluuy, OCHOBAHUS JUIsi OOOOILIEHUS W CPaBHEHUS, KpPUTEPUU
IPOBOAMMOTO aHAJIH3A,;

e BOCIpPUHHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBHIBATh  CYKICHUS:
YTBEPJIUTEIIbHBIE W OTPUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC WM OOIIHE;
YCIIOBHEIE,

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
NPOTUBOpEYNsT B (akTaxX, NaHHBIX, HAOMIONEHUSAX U YTBEPKIACHHSIX;



npeajiaraTb ~ KpUTEPUM IS BBISBICHHS  3aKOHOMEpPHOCTEH |
MIPOTUBOPEUMH;

e JIeJaTh BBIBOJIBI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIETyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUSHHI 110 aHAJIOTUH;

e TPOBOAUTH CaMOCTOSITENIHHO JI0Ka3aTeJIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (IIPSIMBIE U OT TPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO,
NPUBOJAUTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHHS U BHIBOJIBI;

e BbIOMpaTh cmoco0 pemieHus yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBIOMpaTh Hauboyee MOAXOASIIMUNA C YUYCTOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciegoBaTebCKue 1eiCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT IMO3HAHUS;
¢bopMyIUpoOBaTh BOIPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUUE, MpodIEMYy,
yCTaHaBJIMBaThb HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3ULUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O0BEeKTa, SBJICHUSA, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMHU, IPOLIECCaAMU;

e CaMOCTOSITENIBHO (POPMYJIUPOBATh 0OOOIIEHHS U BBIBOJIBI 110 pe3yJIbTaTaM
POBEJCHHOTO HAOIIO/IEHUS, UCCIEIOBaHMUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00O0OIIICHMUIA;

e TPOTHO3HPOBATH BO3MOXKHOE pa3BUTHE MPOLIECCa, a TaKXKE BBIIBUTAThH
IPEIOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndpopmanmeii:

e BBIABJIATH JeUIMTH WHPOPMAIIMU, NAHHBIX, HEOOXOAUMBIX IJi OTBETA
Ha BOTIPOC U IS PEIICHUs 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  HMCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (HOPM MpEACTABICHUS;

e CTPYKTYypUpOBATh MH(DOpPMAIUIO, IPEACTABIAThH €€ B PA3IMUYHbBIX (OpMax,
WJLTIOCTPUPOBATH TPAPUUECKU;

e OILICHUBATH Ha/IC)KHOCTD uH(bopMaluu 1o CaMOCTOSITENIbHO
c(OpMYIIMPOBAHHBIM KPUTEPUSIM.

2)  Vuuseepcanvuvie KOMMYHUKamueHwle Oelicmeus, o0bOecneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUaAIOUJUXCHL.

OO0enue:



e BOCIPHUHMMATh U (OpMyIHpOBaTH CYXKICHHUS B COOTBETCTBUU C
YCIOBHUSIMU U LIETISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHsS] B YCTHBIX M TNHUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS IO
XOJy pelIeHUs 3a/1a4l, KOMMEHTUPOBATH MOJYYCHHBIN pe3ybTar;

e B XOJI€ 00CYXKCHHMS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOil TEMBI,
npoOJIeMbl, pelaeMoii 3aJ1auu, BbICKa3bIBaTh UJICH, HAlleJICHHbIE HAa TOUCK
pelIeHMs; COMOCTABIATh CBOM CYXKICHHUA C CYXACHUSAMHU JpPyTUX
YYaCTHUKOB JMajiora, OOHAPYKUBATh PA3IMYUE U CXOJICTBO MO3UIMIL; B
KOPPEKTHOI (opme GopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

e TPEICTABIATH  pE3ydbTAaThl  pEHIeHHs  3a/Jayd,  OKCIEPUMEHTa,
UCCIIEIOBaHMs,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUYETOM 3a/1a4 MPE3eHTAalU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

e TMOHMMAThb W  UCHOJB30BaTh  TMPEUMYINECTBA  KOMAHAHOH |
VHAMBUIYalIbHON pabOThI IPU PELLICHUHU YUEOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOH JAESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pactpenessTh BUIbI padoT, TOrOBapuBaThHCs, 00CYKIaTh MpoIece
U pe3yJbTat padoThl; 0000IaTh MHEHUSI HECKOJBKUX JIFOJIEH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykIeHNs, 0OMEH MHEHHIH,
«MO3rOBBIE WITYPMbD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM YIE€HAMU KOMAaHJbI;
OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIMUNA MPOAYKT MO KPUTEPUSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBHUS.

3) Vuusepcanonuvie  pezynamuenwle  Oelicmeus, obecneuusaom
Gdopmuposarue cmMblC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, AITOPUTM PELIECHUS 3a/1a4, BEIOMPATh CIIOCO0 PEIICHMUS C
Y4ETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BApHAHTHI PELUICHUM ¢ yU€TOM HOBOI MH(OpPMAIIIH.

CaMOKOHTPOJIb:

e BJIAJACTh HaBbIKAMHM IIO3HABATEIbHOM pEeQIEKCMH KaK OCO3HAHUS
COBEpIIAEMBIX JECHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB;
BJIAQJETh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII IIpolecca U
pe3ynbTaTa peleHus MaTeEMaTHYECKOM 3a/1a4u;

e TMPEABUAECTh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIpU PpELICHUU
3a]aud, BHOCHUTb KOPPEKTUBbI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYHOCTEH;



e OICHUBATh COOTBETCTBUE pE3yJbTaTa €M U YCJIOBHUSIM, OOBSICHSTH
NPUYUHBI JTOCTHXKEHHUS WM HEIOCTHKEHUS Pe3yJIbTaTOB ACSTEIbHOCTH,
HAXOJIUTh OMMOKY, aBaTh OLIEHKY TPUOOPETCHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KJTACC

Yuratk U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSAMHU:  cpefaHee  apudMeETHUEeCcKoe,  MeAHaHa,
HanOosbIlIee, HANMEHbIIIEE 3HAYCHHE, Pa3MaX MacCHBa YUCIOBBIX JTaHHBIX.

OmneprpoBaTh NOHATUSIMM: CIy4yailHbId SKCHEPUMEHT (OIBIT) U CilydailHOe
COOBITHE, 3JEMEHTApHOE COOBITHE (3JIEMEHTApHBIN HCXOJ) CIy4YalHOTO OIbITA;
HaXOJHUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOXKHBIMU CITy4allHBIMHU COOBITUSIMH,
HaxXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHMM B M3YyUEHHBIX CIIy4aiHbBIX
DKCIEPUMEHTAX.

Haxomute u QopmynupoBarth coOOBITHS: IepeceyeHne U OOBbeANHEHUE
JaHHBIX  COOBITUH, COOBITHE, NPOTUBOMOJOXKHOE JAHHOMY  COOBITHIO;
MOJIb30BAThCS AMarpaMMaMu Jiinepa U (OopMyJoi CIOXKEHHs BEPOSITHOCTEH MpHU
pEeLIEeHNnH 3a1a4.

OmnepupoBaTh MOHATUSIMH: YCIIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBbIE COOBITHS;
HaxOJUTb BEPOSATHOCTU C IIOMOIIBIO IPaBWIAa YMHOXKEHMS, C IOMOILNBIO JEpeBa
CJIIy4alHOrO OIbITA.

[TpumeHsTh KOMOMHATOPHOE MTPABIIIO YMHOXKEHHUS TP PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPHUS
UCIBITAHUHM, yCHeX M HeyJauya,; HaXOJUTb BEPOATHOCTH COOBITHMH B CEpUU
HE3aBUCHUMBIX UCIBITAHUMN J0 IEPBOIO yCIeXa; HaXOAUTh BEPOSITHOCTU COOBITUH B
cepuM UcnblTaHui bepHyun.

OnepupoBaTh  MNOHATUSMM:  CIydaiiHas  BEJIIMYHWHA,  PACIPEICIICHHE
BEPOSITHOCTEH, IMarpaMma paclpecieHHus.

11 KUIACC

CpaBHHUBaTh  BEPOATHOCTM  3HAYEHUH  CIyYallHOW  BEJIUYMHBI  IIO
PacCIIpENEIICHAIO WIH € TOMOILIBIO AUATPAMM.

OneprpoBaTh MOHIATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJAUTH TPUMEPBHI,
KAaK NPHUMEHIETCS MATEMaTU4YECKOE OXKUIAHUE CIIy4allHOW BEJIIMYMHBI HAXOAWTH
MaTEMaTUYECKOEe O’KUIaHUE 110 JAHHOMY PACIPEIEICHUIO.

WmeTs npeacTaBieHre o 3aKk0He 0OJIbIINX YHCElT.

MMmeTs npeacTaBieHUE O HOPMAJIBHOM PacIpENeICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

Ne i/m Konrpoabusie  IpakTuy
IporpamMmmal Bcero
padoTsbI padoThI
1 [IpencraBieHne naHHBIX U ONUCATENbHAs 4
CTaTHCTHKA
CryvaiiHble ONBITHI U CITyyaiiHble COOBITHS,
2 ONBITHI C PABHOBO3MOKHBIMH 3 1
3JIEMEHTAPHBIMHU UCXOAAMU
3 Onepanuu Haja COOBITUSIMU, CIOXKEHHUE 3
BEPOATHOCTEMN
VYcioBHas BEpOATHOCTD, JIEPEBO
4 CIIy9aifHOTO OITBITa, (hOPMYJIIa TTOTHOM 6
BEPOSATHOCTU U HE3aBUCUMOCTb COOBITHI
5 OneMeHTbl KOMOMHATOPUKH 4
6 Cepun nocnienoBaTeNbHbIX UCTIBITAHUH 3 1
7 City4aiiHble BETMYMHBI U PacIpeIeIeHUs 6
8 O06o011eHre U cucTeMaTH3alys 3HaHU 5 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2




11 KJIACC

KonuvecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/m KonTpoabubie  IlpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
| MaremaTruyecKkoe OKUJIaHUE CITy4alHOU 4
BEJINYUHBI
) Jlucniepcusi U CTaHIAPTHOE OTKJIOHEHUE 4 |
CIIy4YaliHOU BEJIUYUHBI
3 3aKoH OOJIBIINX YUCE 3 1
4 HenpepoiBHBIE CllyyaliHbIE BEJIMYUHBI )
(pactipenenenust)
5 HopmanbeHoe pacnpenenenust 2 1
6 [ToBTOpenue, 0600IIEHIE 1 19 )
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckue
padoThI

Jl2

u3

[IpencraBnenne TaHHBIX C
MOMOIIBIO TaOJIHII ¥ TUarpaMm

Cpennee apudmerndeckoe,
Me/naHa, HauOoJIbIIIee 1
HaMMEHbIIIee 3HAUYCHUS, pa3Max,
JMCTIEPCHSl, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernyueckoe,
MeraHa, Hanboblee u
HaMMEHBIIIEE 3HAUYCHUS, pa3Max,
JMCTIEPCHSl, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernueckoe,
MeraHa, Hanboblee u
HauMEHbIIIee 3HaYCHHs, pa3Max,
JTUCTIIEPCHS], CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB

CrnyuaiiHble SKCIIEPUMEHTBI
(OmIBITHI) U CiTydaiiHbIE COOBITHS.
DneMeHTapHble COOBITHS (MCXO/IbI)

BepOSITHOCTB cnyqai/'lﬁor 0 COOBITHS.




BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOYHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU

BeposiTHOCTB citydaifHOro COOBITHS.
[IpakTuyeckas padora

10

Omneparuu HaJT COOBITHSMU:
nepecedyeHune, 00beIMHEHUE
COOBITHI, IPOTHBOTIOIOKHEIE
coObITHA. JlnarpamMmmsl Ditnepa

Omneparuu HaJl COOBITUSMU:
nepecevyeHue, 00beIMHEHUE
COOBITHH, IPOTHUBOIIOJIOKHEIE
coObITHs. narpammel Ditnepa

dopmyJia CII0KEHUS BEPOSTHOCTEN

11

12

YcnoBHas BEPOATHOCTb.
YMHOXKEHUE BEPOATHOCTEN. JlepeBo
CIIy4allHOT'O SKCIIEPUMEHTA
YcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEU. JlepeBo
CIIy4aliHOTO 3KCIIEpUMEHTA

13

VY cnoBHas BEPOSITHOCTb.
YMHOXKEHUE BEpOSATHOCTEN. JlepeBo
CIIy4alilHOTO 3KCIIEpUMEHTA

14

®opmyJia MOJTHON BEPOATHOCTH

15

dopmyJia MOJHON BEPOATHOCTH




®opMyi1a MOIHOU BEPOSTHOCTH.

16
He3zaBucumsble coObITUS

17 KonTponbnas pabota

18 KombunaTtopHoe mpaBuiio
YMHOXKEHUS

19 [lepecTanoBku u (hakropuan

20 Yucno coueranuit

21 Tpeyronbnuk Ilackansa. @opmyna
6unoma HeroTona
buHapHbIi Ciy4aiiHbIi OIBIT
(ucmpITaHKE), yCTIeX W HEyaaua.

22 HezaBucumeble ucnbitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUH J10
MepBOro ycrnexa

” Cepusi HE3aBUCUMBIX UCTIBITAHUI
bepnynnu
Cepust HE3aBUCUMBIX UCIIBITAHUM.

24 IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TabIuUIL

25 Crnyuaiinas BelMuMHa

26 Pacrnipenenenue BepoATHOCTEN.
Jlnarpamma pacripeieneHus

27 CyMMa u mpousBeieHue




CIIyYalHBIX BEJIMYHH

Cymma u mpou3BeieHue

28 . 1
CIIy9aifHbIX BEJTUYHUH
[Tpumepsl pactipeneneHuii, B TOM

29 YHUCJIE TEOMETPUYECKOE U 1
OMHOMHAIIBHOE
[Ipumepsl pacnipeneneHuii, B TOM

30 YHUCJIE TEOMETPUIECKOE U 1
OMHOMHAIIBHOE

31 [ToBTOpenue, o6o0ImIEeHNE U |
cUcTeMaTu3alys 3HaHUI

1 [ToBTOpEHME, 0000IIICHUE 1 1
CUCTeMaTH3alus 3HAaHUN

33 HroroBas koHTpoibHas paboTa 1

34 [ToBTOpenue, 06001IeHNE U 1

CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

e

3

[ToBTOpEeHHE, 0600IICHME,
cucTeMaTH3alus 3HaHUH.
CrnyualiHble ONBITHI U BEPOSTHOCTH
ciy4aiiHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI

[ToBTOpEHME, 00600IICHNME,
CHCTEeMaTHU3alus 3HAHWH.
Ciy4aifHbie ONIBITHI M BEPOSTHOCTH
cirydaitHbIX coObrTuii. Cepun
HE3aBHCUMBIX MCITBITAHUN

[ToBTOpEHME, 0000IICHME,
CHUCTEeMaTH3aIus 3HAHUH.
CryyaliHbIC OTIBITHI U BEPOSTHOCTH
city4aifHbIx coObrTuil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHME, 0000IICHME,
cHUcTeMaTHu3alus 3HaHUM.
Cry4aifHbIe OTIBITHI M BEPOSTHOCTH
ciy4aifHbIx coObITil. Cepun
HE3aBHCUMBIX MCITBITAHUH

[Tpumepsl IpUMeHeHHS
MaTEeMaTHYECKOTO OXKUIaHUS
(cTpaxoBaHue, J0TEPES)




MaremMaTudeckoe OXXKHNJaHUC CYMMBI
Cﬂy‘laﬁHBIX BCINYHNH

MaremaTnueckoe 0XKHu1aHue
TE€OMETPUUYECKOTO U
OMHOMUAJIBHOI'O pacIpeieIeHUN

MaremaTnueckoe oxuiaHue
reOMEeTPUUECKOro U
OMHOMUAIBHOTO PACIIPEIETICHUM
Jucnepcus U cTaHIapTHOE
OTKJIOHEHUE

10

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

11

12

Jlucniepcuu reoMeTpu4ecKoro u
OMHOMUAIBHOTO PACIIPEAETICHUS

[TpakTuueckas pabora ¢

MCIIOJIb30BAHUEM IIEKTPOHHBIX
Ta0JINII

13

3aKoH OOJIBIINX YHCE.
Br16opounbIii METO HCCIIEIOBAaHUMN

14

15

3aK0oH OOJBIINX YHCE.
Br16opounbIii METO HCCIIEIOBAaHUIN

[TpakTuueckas pabora ¢

UCTIONB30BAHUEM DIIEKTPOHHBIX
Ta0IUI]

16

Hrorosas KOHTPOJIbHAA pa60Ta

17

IIpumepsl HENpEePBIBHBIX
ciy4yalHbIX BennyuH. OyHKIus




TJIOTHOCTH PACTIPEICIICHHUSL.
PaBHOMEpHOE pacnpeienieHe u ero
CBOMCTBA

18

[Ipumeps! HENpePHIBHBIX
CIy4aiiHbIX BeJM4rH. OyHKIHS
IJIOTHOCTHU PaclpeneieHus.
PaBHOMEpHOE pacnpeiesieHue 1 ero
CBOMCTBaA

19

3amauu, IPUBOASIINE K
HOPMaJIbHOMY PaclpeAcICHUIO.
DyHKIMS IJIOTHOCTH U CBOMCTBA
HOPMAaJILHOI'O paclpeiesIeHUst

20

21

22

[TpakTrueckas padoTta ¢
UCTIOJIb30BaHUEM DIIEKTPOHHBIX
TabJINL

[ToBTOpeHue, 0000IIeHHE U
CUCTEMaTH3allUs 3HAHWH.
OnucarenpHas CTaTUCTUKA

[ToBTOpEHME, 000OIICHNE U

cucTeMaru3anus 3HaHuH.
OmnuncarenbHas CTaTUCTHKA

23

[ToBTOpEeHUE, 0600IICHNE U
cucreMaTu3anusa 3HaHUH. OIBITEI C
PaBHOBO3MOXHBIMHA
AJIEMEHTaPHBIMH COOBITUSIMU

24

[ToBTOpEeHME, 0000IICHNE U
cucreMatusanus 3HaHuil. ObBITEI C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMHU COOBITUSIMU




25

[ToBTOpeHue, 06001IeHNE 1
CUCTeMAaTH3alMs 3HAHUH.
Brruncnenne BeposiTHOCTEM
coOBITHH ¢ IpUMeHEHUEM (HOPMYTT U
rpauIecKux METOIOB
(koopauHaTHAas mpsiMasi, 1€peBo,
nuarpamma Jusepa)

26

[ToBTOpEHME, 000OIICHHE U
CUCTeMAaTU3alHs 3HAHUH.
Brruncnenne BeposTHOCTEN
COOBITHIA C IPUMEHEHUEM (POPMYITT U
rpadu4ecKux METO0B
(koopauHaTHas npsiMas, 1epeBo,
auarpamma Jusepa)

27

[ToBTOpEHME, 0O0OIICHHUE U
CHUCTEeMaTU3alus 3HAHUM.
Beruncnenue BeposaTHOCTEM
cOOBITUH C IPUMEHEHUEM QOpMYyT U
rpaduyecKux MEeTo/10B
(koopauHaTHAas mpsiMasi, 1epEBoO,
nuarpamma Ditnepa)

28

[ToBTOpEeHUE, 0600IICHNE U
CUCTEMAaTH3aIns 3HAaHUH.
Brrunciienne BeposiTHOCTEN
COOBITHI ¢ MpuMeHeHueM GopMyn u
rpaduuecKux METO0B
(koopauHaTHas npsiMas, 1€pEBO,
nuarpamma Difnepa)

29

[ToBTOpEeHME, 0000IICHNE 1




cHUCTeMaTU3alus 3HAHUM.
CiyyaliHble BEJIMYUHBI U
pacnpeneneHus

30

[ToBTOpenwue, 0600IIeHNE U
crucTeMaTu3alus 3HaHUM.
CiyvaiiHbie BEIMYUHBI U
pacrpeesieHusI

31

[ToBTOpEeHue, 06001ICHUE U
CcHUCTeMaTU3alus 3HAaHUM.
Marematuueckoe 0XKHJIaHKe
CIIy4ailHOM BEJTMYUHBI

32

33

[ToBTOpEHME, 000OIICHHE U
CHUCTEeMaTU3alus 3HAHUM.
MaremaTruecKkoe OKHIaAHUE
CIIy4aitHOM BEJTUYUHBI

HtoroBasi KOHTpoJIbHAs paboTa

34

[ToBTOpEeHUE, 0000IICHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM [TIPOT'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 Yurath U CTPOUTH TAOIUIBI U AUATPAMMBI
OnepupoBaTh HOHATHSAMM: CpeAHee apu]MeTHueckoe, MeIuaHa,
6.2 HauOoJblllee, HAaUMEHbIIEEe 3HAUEHUE, pa3MaxX MacCHUBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YalHBIH SKCHEPUMEHT (ONBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXO.)
6.3 CllyyallHOro  OMbITA;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXXHBIMH CITy9allHBIMH COOBITHSIMHU, HaXOIUTh U CPABHHUBATH
BEPOSATHOCTH COOBITUI B H3YUYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxonute n QopmynupoBaTh COOBITHS: NEpeceyeHHue U O0OBeAUHEHHE
64 JaHHBIX COOBITHH, COOBITHE, TPOTHUBOMOIOXKHOE ITaHHOMY COOBITHIO;
. [OJIb30BAaThC  AMarpamMmMamMu  Oiiepa ©u (QopMylioil  cloXeHus
BEPOSTHOCTEW NPU PEIICHUH 3a/1a4
OnepupoBaTh TOHITHSMHU: YCIOBHasE BEPOSTHOCTh, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOJIUTh BEPOSATHOCTH C IMOMOINBIO MpaBWIa YMHOXEHHUS, C
MTOMOIIIBIO IEpeBa CITyYallHOTO OTIBITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUSI IPU PELICHUU 3a]1a4
OnepupoBaTh NOHATUSMH: UCTIBITAHUE, HE3aBUCUMBIE HCIIBITAaHUS, CEpUs
67 UCIBITAHUH, YCIIEX U HeyJjaua; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
. HE3aBUCHMBIX MCIIBITAHUM 10 MEpPBOro ycrexa, HaXOJUTh BEPOSITHOCTU
cOOBITUI B cepuu ucnblTaHuil bepHyum
6. OnepupoBaTh MNOHATUSAMU: CllydyaiiHas BEJIUYMHA, paclpeseeHue

BEPOATHOCTEW, AMArpaMMa pacrpeacaeHus

11 KITACC




Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM

NpoBepsieMOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJjbTara
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4YalHOM  BEJIMYMHBI IO
' pacrpeiesIeHHIO WK ¢ TOMOIIBIO TUarpaMm
OnepupoBarth TMOHITHEM MAaTEMAaTUYECKOTO OXHAAHWS, MPUBOJIUTH
5o MpUMephl  TOTO, KaK MPHUMEHSETCd MaTeMaTU4YecKoe OXKHJaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOAUTh MAaTEMaTUYECKOE OXKHUJAHUE IO
JTAHHOMY pacIpeeICeHUIO
53 Nwmets npencTaBieHre o 3aKoHe OOJIBIINX YHCET
54 NwmeTs npencTaBieHrne 0 HOpMaabHOM pacrpeieIeHUH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
Koxa
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpencraBnenne JaHHBIX C TOMoOIIpl0 Tabmum u  jamarpamm. Cpennee
6.1 apupmeTHyeckoe, MeJIuaHa, HauOoJblllee W HaMMEHbIIEee 3HAYEHUs, paszMmax,
JUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
ChyvaiiHple SKCIIEPUMEHTHI (OIMBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIE
coObITHs (Mcxozpbl). BepositTHocTh ciywaiiHOoro coObiTusa. bium3ocTs yacToThl U
6.2 BEPOSTHOCTH cOOBITHI. CTy4aifHbIe OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
coObITHSIMH.  BeposiTHOCTM ~ COOBITMM B ONBITaX €  PaBHOBO3MO>KHBIMHU
AJIEMEHTaPHBIMU COOBITUSIMU
63 Onepauuu HaJx COOBITUSAMU: IepeceueHue, OOBEAMHEHUE, IPOTHUBOIOJIOKHBIE
' coObITHs. narpammsl Ditniepa. opMyiia clokeHHUs BEpOSTHOCTEN
64 YcnoBHas  BEPOATHOCTb. YMHOMXKEHHE  BEPOSATHOCTEH. JlepeBO  CiaydalHOro
. sKcriepuMenTa. GopmMyria MOTHON BEpOATHOCTH. HezaBucuMBbIE COOBITUS
6.5 KomOunartopaoe mnpaBmio ymHOxeHus. IlepectranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbuuk [lackansa. ®opmyna OuHoma HeroToHa
bunapHbiii cimyuyaliHbli ONBIT (MCIBITaHUE), ycmex M Heyjaada. HesaBucumble
6.6 ucnelTaHus. Cepusi HE3aBUCHMBIX HCIBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUi bepHyun
67 Cnyuaiinas BenuuuHa. Pacnipenenenne BeposiTHocTel. [[narpamMmma pacnpeneseHus.
' [Tpumepsl pactipesienieHuii, B TOM YKCIIe TEOMETPHUECKOE U OMHOMHUAILHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
5.1 YUucnoBble XapaKTEpPUCTHUKHU CIIy4alHBIX BEIMYHMH: MAaT€MAaTHYECKOE OKHJAHUE,




JUCTIepcus U CTaHJapTHOE OTKIOHeHue. [Ipumepbl npuMeHeHusT MaTeMaTHYeCKOTro
OXKHMJIaHUS, B TOM YHUCJE B 3aJadyax M3 MOBCEAHEBHOM >XHU3HU. Maremaruueckoe
OXUJaHWe OMHApHOM CIy4ailHON BeNWYMHBI. MaTeMaTHuyecKoe OXXKHUIAaHHE CyMMBbI
CIy4yalHBIX BEJIMYMH. MaTemMaTH4ecKoe OXKUAaHUE U IUCIIEPCUsI TEOMETPUUYECKOTO

¥ OMHOMHAJILHOTO pacipeeeHnui

=c¢

5o 3akoH OONBIIMX YHCENI W €ro poJib B Hayke, mpupoje W obmectBe. BrIOOpOUHBI
' METOJ UCCIIEJOBAaHUI
IIpumepsl  HENpEpBIBHBIX  CIy4aWHBIX BeNWYMH. [loHsATHE O IUIOTHOCTH
53 pacnpeneneHus. 3a1adu, IPUBOAAILINE K HOpMaIbHOMY pacnpeneneHuto. [lonstue o

HOPMAaJILHOM pacmpeieICHu!




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIBHON
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBEPsAEMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrPpaMMBbl CpeIHero o01ero
o0pa3oBaHust

Brnanenne MerogamMm J0Ka3aTeNbCTB, aJrOPUTMAMU PpELICHUS 3ajad;
yMeHue (GOopMyIMpOBaTh U OINEPUPOBATh IOHATHAMM: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKHU; NMPUMEHATh HUX; yMEHUE (HOpMYIUpPOBAThH
oOpaTHO€ M NPOTUBOIOJIONKHOE YTBEP)KJIEHUE, NPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPBI, UCIIOJI30BAaTh METOJl MaTeMaTH4YeCKON MHIYKIUH;
IIPOBOJMTD JJOKA3aTENIbHbIE PACcCYK/IECHUS IIPU PEILICHUH 33a4, OLIEHUBATh
JIOTHYECKYI0  TPaBUIBHOCTh  PACCY)KICHHUH; yMEHHE  ONEepUpPOBaTh
HOHATUAMM: MHOXECTBO, MOIAMHOXKECTBO, ONEpalMd HaJ MHOXKECTBAMU;
YMEHHUE UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJs OMUCAHUS
peanbHbIX MPOLIECCOB M SBJICHUN M NpPHU PELICHUH 3a/a4y, B TOM YHUCIE M
JIpyruxX Yy4eOHbIX HpPEIMETOB; YMEHHE OIEepUpPOBaTh MOHATHAMHU: Ipad,
CBSI3HBIN Tpad, nepeBo, HUKI, Tpad Ha TIIOCKOCTH, YMEHUE 3aJaBaTh U
ONMCHIBATh Tpadbl Pa3IMYHBIMU CHOCO0AMHU; HUCHOJIb30BaTh rpadbl MHpu
peleHny 3a1a4

YMeHue omnepupoBaTh MNOHATHSAMU: HATypaJbHOE YHCIO, LEI0e YHCIIO,
CTETEHb C LEJIBIM [T0Ka3aTeseM, KOpeHb HaTypajlbHON CTENEHH, CTEIIEHb C

palMOHAJIBHBIM TOKa3aTeieM, CTENEeHb C JCHCTBUTEIBFHBIM ITOKa3aTeleM,
JorapudmM 4YHcia, CHUHYC, KOCHHYC W TAaHT€HC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK II0 MOAYJIO, PAalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHUCIIO,
MHOECTBa HaTypPAIbHBIX, IEJIBIX, PAIIHOHAIBHBIX, JCHCTBUTEILHBIX YHCET,
YMEHUE HCIOJb30BaTh MPU3HAKU JEITUMOCTH, HAMMEHBIIMH OOIIMi
JenuTeNh W HauMeHbIlee ofliee KpaTHoe, ainroputM EBkimpga npu
pELICHUH 3a/1a4; 3HAaKOMCTBO C Pa3jIMYHBIMU IMO3UIIMOHHBIMH CHCTEMaMH
CUHCIJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAYCHUN U TpeoOpa3oBaHus

BBIPQKEHUI €O cTeneHsMHU MU Jorapupmamu, npeoOpa3oBaHus ApOOHO-
pPALMOHANBHBIX ~ BBIPQKEHHWH;  YMEHHE  ONEPUPOBATh  IMOHATHIMHU:
MIOCJIEIOBATEIEHOCTh, apupMeTHdecKass MpOrpeccus, TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO yOBIBarOmasi TeOMETpUYEcKas IPOTrPeccus;
yMEHHE 3aJaBaTh IIOCIEJOBAaTEIbHOCTH, B TOM YHCJIE€ C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YHUCIO, CONPSDKCHHBIE KOMIUIEKCHBIE YHCNA, MOJAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amiMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYecKas U  anreOpauyeckas); YMETb
IPOU3BOAUTH apu(MeTHdeckne AEHCTBUS C KOMIUICKCHBIMH YHCIIaMU,




MPUBOAUTH MPUMEPHI UCIOJIB30BAHUSA KOMILUIEKCHBIX YHKCEN; ONEepUPOBaTh
MOHATHAMHU:  MaTpuma 2xX2 u  3%3,  omnpenenurelb  MaTpUIIbL,
TCOMETPUUYECKUIA CMBICI OTIPEACITUTEIS

YMenue onepupoBaTh MOHATUSMH: pPalMOHAJIbHbBIEC, HPPalUOHAJIbHBIE,
MOKAa3aTeNbHBIE, CTETNCHHBIE, JIOTAPUPMUYECKUE, TPUTOHOMETPUICCKHE
YPaBHEHUS U HEPABEHCTBA, UX CHCTEMBI; YMEHHUE ONEPUPOBATH OHATUAMMU:
TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMa YpPaBHEHHW M HEPABEHCTB, pPaBHOCWIBHOCTb YpPaBHEHMIA,
HEPaBEHCTB U CUCTEM; YMEHHUE PEIIAaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBbI
C TIOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATh YpPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C MApaAMETPOM; IPUMEHSTh YPABHEHM S, HEPABEHCTBA, UX CUCTEMBI
JUISL pelIeHus] MaTeMaTUYeCKUX 3ajad U 3aJlad U3 Pa3IMuHbIX obJsacTei
HayKH U peaIbHOMN KU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (YHKIMS, YETHOCTh (YHKIHHU,
HNEPUOTUYHOCTh (PYHKIUHM, OrpPaHMYEHHOCTb (YHKIHUH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HanOOJbIIee W HAWMEHbIIEe 3HAUYCHUS

(GYHKIMU Ha TPOMEXYTKE, HempepbiBHAs (YHKLHUS, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBas M BTOpas NPOHW3BOAHAs (YHKIMH, T€OMETPUYECKUN U

¢u3nyecKkuil  CMbBICI IPOU3BOJHOW, IepBOOOpa3Hasi, OMNPEIEIICHHBIN
UHTErpajl; yYMEHHE HaXOJUTh AaCUMOTOTHl TIpaduka (GYHKLUUU; yMEHHUE
BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IIPOU3BEIEHUS, YACTHOI'O U KOMIIO3ULIUU

(GyHKLUH, HAXOAUTh YpaBHEHHUE KacaTeIbHOW K rpaduKy (PyHKIMU; yMEHUE

HAXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISI MCCIeNOoBaHUs (DYHKIUI, HaXOAUTh HaMOONbLINE U
HauMEHbIIME 3HAa4eHHUs (QYHKUIUN; CTPOUTh TpaduKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  alapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSThH
IIPOU3BOJHYIO U HAXOXKJIEHUS HAWIYYIIEro pelIeHUs B IMPHUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-3KOHOMHYECKUX M (PU3MYECKUX 3a/adax; HaXOJIUTh
IUIOIAAU M O00BEMbI (UTYp C MOMOIIBI0 MHTErpaa; MPUBOAUTH NPUMEPHI
MaTeMaTHYECKOTr0 MOJEIUPOBaHUA C MOMOIIBI0 U depeHInaIbHbIX
ypaBHEHUN

YMmeHune onepupoBarh MOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas (yHKUUS
KOMITO3UIMS (QYyHKIMMA, JuHEHHas (yHKIUSA, KBajapaTU4Has QGyHKINS,
pauvoHaibHas (YHKLUUSA, CTerneHHas (YHKIHUS, TPUTOHOMETPHUYECKHUE
¢yHKIMU, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas U
jgorapupmuueckast (QYHKLUMH; YMEHUE CTPOUTh TpauKH H3YYEHHBIX
(GYHKUUH, BHITOIHATH peoOpa3oBaHus rpauKoB QPyHKIUH, HCTIONb30BaTh
rpaduku Ui U3y4EeHHs MIPOLECCOB U 3aBUCHUMOCTEH, MPH PEIIEHUH 3aaad
U3 JIpyrux y4eOHbIX NPEeIMETOBU 3a/lad U3 pealbHOW JKU3HU; BbIpAaXaTb
(bopMynaMu 3aBUCHUMOCTU MEXJy BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U
rpadukyn (QyHKUMI 178 pelleHHs ypaBHEHMH, HEPAaBEHCTB U 3a1ady C
napameTpamMu; Hu300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLICHTHI, OJM W YacTH, Ha JIBH)KEHUE, pPaboTy, CTOMMOCTb TOBapoB U
yCIyT, HAJIOTH, 3aJjauyd W3 OOJIACTH YIpPABJIEHHs JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBJIATh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HCCIEJOBATH IIOJIyYEHHOE pEIICHUE U
OLIGHUBATh TPaBAONOJOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJCIUPOBATH
pealbHbIE CUTyallUM Ha A3BIKE MATEMAaTHKHU; COCTaBJIATH BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a1a41, UCCIIEN0BATh
MOCTPOCHHBIE ~ MOJIEIM  C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
HUHTEPIPETUPOBATH NIOJIyYCHHBINA PE3YJIbTAT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHdyecKoe, MenuaHa,

HanOoJpIllee W HaWMEHbIIEE 3HAYCHHUS, pa3Max, IHCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCIJIOBOTO HAOOpa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATH
MHPOPMALIMIO, MPEICTABICHHYIO B TaOiHIaX, Ha JAMarpamMmax, rpadmukax,
OTPaXKaIOUIyI0 CBOWCTBA pEajbHBIX IMPOIECCOB U SBICHUH; NPEACTABIATH
uHpopMaNMIO ¢ TOMOWbIO TAa0NMWI] W  JAMarpaMM; HUCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuIecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; IpaMuecKH HCCIIE0BATH COBMECTHBIC
HaOJIIO/ICHUS ¢ TIOMOIIIBIO IMarpaMM pacCcerBaHMs U IMHEHHON perpeccun

YMeHHe OonepupoBaTh IOHATUSMU: CIIyYaWHBIM OINBIT U CIy4aiHOe
COOBITHE, BEPOATHOCTh CIY4YallHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSTHOCTh C MCIIOJB30BaHMEM TIpaUyecKUX METOJI0B; HPUMEHSThH
GopMysbl CIIOKEHHsI M YMHOXEHMsS BEpOATHOCTEH, (opmyiy mosHoH
BEpOSATHOCTH, (popmysty bepHynan, komMOMHAaTOpHBIE (BAKTHI U (OPMYIIBI;
OLICHMBATh BEPOATHOCTU peajbHBIX COOBITHI; yMEHHME OIEepUpPOBATh
MOHATUSAMH:  CllydailHas  BEIWYMHA, PACIPEICICHUE  BEPOSTHOCTEH,
MaTE€MaTH4YeCKOe OKHMJIAaHHWE, IUCHEPCUs M CTaHJAPTHOE OTKIIOHEHHE
CIIy4aliHOW  BENWYMHBL, (QYHKOWW  pacmpeleNieHHus W IUIOTHOCTH
PaBHOMEPHOI'0, IOKA3aTEJIBHOIO U HOPMAJIBHOIO PACIPEECICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPENCIICHUM U1 pELICHUs 3a]ad;
3HAaKOMCTBO C TOHSTHSAMHU: 3aKOH OOJIBIIMX YHCEI, METO/bl BHIOOPOUYHBIX
UCCIICIOBaHUI; yMEHUE TPUBOAUTH PUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
yHcesl B NMPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEepUpOBaThH
MOHATUSMU: COYETAaHUE, IEPECTAHOBKA, YHCIO COYETAHWUW, YHUCIO
nepectaHoBoK; OuHOM HbloTOHA; yMeHHE NpPUMEHATh KOMOMHATOPHbIE
GbakThl W pacCyXACHHUS s pelIeHUs 3a7ay; OLEHUBATh BEPOSTHOCTU
peanbHbIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH NOJIyYCHHBIN PE3YJIbTAT

YMeHue  onepupoBarb  NOHATHUSAMHU:  TOYKA, MpsAMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYHMHA YIJIa, IULIOCKUH YToJl, ABYTPAHHBII
yTOJI, TPEXTPaHHBIN Yroj, CKPEIIMBAIOLIUECs TMpsMblE, MapauieIbHOCTh U
NEPIEHUKYIAPHOCTD NPSIMBIX U IUIOCKOCTEH, yroJl MEXAy NPSMbIMH, YTOJ
MEXy NPSMOI U IIIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSIMH, PACCTOSIHUE OT
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TOYKHU OO0 IINIOCKOCTU, pACCTOAHUC MCKAY MNPAMBIMHU, PACCTOSAHUC MCIKIAY
IINIOCKOCTAMHK, YMCHHE HCIIOJIB30BaTh IIpU PEIICHHUHU 3adad HN3YYCHHBIC
Q)aKTH H TCOPEMbI IUIAHUMCTPHUH, YMCHHC OILICHHBATH PA3MCPLI 00BEKTOB
OKpyXKarumero Mupa, CTpOUTb MATEMATHUYCCKUEC MOACIM C IIOMOIIBIO
r€OMETPHUICCKUX MOHATHH | BCJIMYMH, peulaTb CBA3aHHBIE C HHUMHU
MPAKTUYCCKUC 3aa4n

VYMeHHe onepupoBaTh HOHATHUSAMH: IUIOIAAb (GHUTYpbl, 00BEM (GUrYpBHI,
MHOTOTPAaHHHK, NPaBWIbHBI MHOTOTPAHHHMK, CEYCHHWE MHOTOIPaHHUKA,
Ky0, mapaulenenunesn, NpU3Ma, NUpaMHIa, (QHUTYpa M TOBEPXHOCTh
BpallleHNs], LWINHIP, KOHYyC, Imap, cdepa, Iiomans cepsl, IUIOIAIb
MOBEPXHOCTU MUPAMUJBL, MPU3MBL, KOHyca, LWIMHApa, O00bEM KyoOa,
NPSMOYTOJIBHOTO ~ TapaJIeNienuIea, MNUPaMUIbl, TPU3MBIL, WIHHIPA,
KOHyCa, Iapa, pa3BepPTKa IMOBEPXHOCTH, CEUYCHHS KOHyca M IWIMHApA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE INapa, IUIOCKOCTb,
Kacamomascss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHMKA, HM300pa)kaTh MHOTOTPAaHHUKH, (UTYpPHl U TOBEPXHOCTH
BpAIlleHUs], UX CEYCHHUS, B TOM 4YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CpPEICTB;
yYMEHHE TPHMEHSTh CBOMCTBAa TEOMETPHUYECKHX (UTYp, CaMOCTOSTEIHHO
(GopMyITHpOBaTH OINMpPEACICHUS MU3y4aeMbIX (Uryp, BBIABUIATH THIIOTE3BI O
CBOWCTBAaX M TMpPH3HAKAX T'EOMETPUYECKHX (Uryp, 0OOCHOBBIBATHUIH
OmpoBepraTh MX; YMEHHE TPOBOJAHWTH KJIACCHPHUKANHUIO (QUTYp IO
Pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOAWMBIE OIMOJHHUTEIbHBIC
HOCTPOEHHS
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YMeHue  onepupoBaThb ~NOHATUSIMM:  JBMXKEHHME B  IIPOCTPAHCTBE,
napajuleJbHBId MEPEeHOC, CUMMETpPUSl Ha IUIOCKOCTM U B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe 10100MsI, TOJO0HBIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHbIE M TOAOOHBIE (UTYPHI, B TOM YHCJIE B IMPHPOIE,
HCKYCCTBE, apXUTEKType; HMCIOJIb30BaTh I'€OMETPUUYECKUE OTHOLIEHUS TNpHU
pelIeHUH 3ajlay; HAaXOJUTh TE€OMETPHUYECKHE BEIMYUHBI (UIMHA, YTOI,
IUIOILAAb, 00BEM) MPH PEILICHUH 33J]a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peabHOM KU3HU; YMEHHE BBIYUCIISATH T€OMETPUUECKHE BEIMUMHBI (JIIHHA,
yroj, IUIOIAb, 00bEM, IUIOIMIAb MOBEPXHOCTH), HCIIOJB3YSl H3y4YEHHBIC
(GOpMyIBI U METOIBI, B TOM YHCIIC: IUIONIA[h MMOBEPXHOCTH TTHPAMHUIHI,
npu3Mbl, KOHyca, LWIMHApa, Iulomans  cdepbl; o00beM  KyoOa,
NpSMOYTOJIBHOTO  TapaJIeNieNuIea, MHPAMUAIBI, TPU3MBI, [IHHIPA,
KOHYyca, I11apa; yMEHUE HaXOIUTh OTHOILIEHHE 00BEMOB MOI00HBIX (hUTYP
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YMeHne onepupoBaTh MOHATUSIMU: MPSMOYTOJIbHAs CHCTeMa KOOpAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHUCIO, pa3joXKeHHe BeKTopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YIOJd MEeXay
BEKTOPAMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBII U KOOPJUHATHBIN METOA JIsI
pEeIIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTUX yUYeOHBIX MPEAMETOB
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YMeHue BpIOUpaTh MOIXOANTUN METO JUTsl peIISHUS 3a/1a4; TOHUMaHNe




3HAYMMOCTH MATCMATUKU B M3YUCHUH IPUPOJHBIX U O6IJ.I€CTB€HHBIX
MPOLECCOB U SIBJIGHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHUKH B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEpPhl MaTEeMaTHYECKUX
OTKPBITUH POCCUHCKON M1 MUPOBON MaTeMaTUYECKOM HAYKH




HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
EI'D 10 MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Koxa
1 Hucna u BBIYUCIIEHUSA
1.1 Harypanbuble u nenbie ynucna. [Ipu3Haku 1eTMMOCTH LENIbIX YUCENT
12 Pammonanenpie  uncna. OOBIKHOBEHHbIE W JIECATHYHBIE JpOOW, TPOLECHTHI,
' 0eCKOHEUYHBIE TIEPHOANYECKHE APOOH
13 ApudmeTrueckuii KOpeHb HATypalbHOW cTemeHH. J[eHcTBUS C apuUpMETHUECKUMU
' KOpHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ wnensiM mnokaszateneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeneHU
L5 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa
1.6 = Jlorapudm uyucna. Jlecarndnbie 1 HaTypajIbHbIE JOTaPUPMBI
JleiicTBuTenbHbIC 4YHcla. ApUPMETHYCCKHE ONEpaluud C  JCHCTBUTEIHHBIMH
1.7 = uncmamu. [IpuOnmKEHHbBIE BEIYMCIICHUS, TPABUJIa OKPYTIICHHUS, IPUKUIKA U OLEHKA
pe3yibTaTa BbIUUCICHUN
1.8 | IlpeoOpa3oBaHue BbIpaKEHUI
1.9 | KommiekcHble ynucna
2 VYpaBHEHNs 1 HEPAaBEHCTBA
2.1 | llensie u ApoOHO-paIIIOHATBHBIC YPABHEHUS
2.2 | VppauuoHanbHblE YpaBHEHUs
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | Tloka3arenbHbIE U JIoTapU(PMUIECKHAE YPABHEHUS
2.5 | llensie u ApoOHO-paIIMOHATIFHBIE HEPABEHCTBA
2.6 | HppanuoHaiabHbIE HEPABEHCTBA
2.7 | Tloka3arenbHble U JIorapuMuiyeckue HepaBeHCTBA
2.8 Tpuronomerprnyeckne HEpaBeHCTBA
2.9 | Cucrtemsl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHEeHM:, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMuU
2.11 | Marpuua cucTeMbl JIMHEHHBIX YpaBHEHUA. OnpeneuTesb MaTPUIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3ananus ¢yHkiuu. I'paduk ¢ynknuu. B3aumuo oOparHbie
' ¢byukun. YeTHble U HeueTHbIe PpyHKuuu. [lepuonnyeckue pyHKIMu
39 OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHUH QyHkumu. Hymum dyHxum.

[IpoMexXyTKM  3HAKONOCTOSIHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIUH.




MakcumMymMbl U1 MHUHMMYMBI (QyHKUuH. HauOospliee u HauMeHblee 3HAYCHHE
(GYHKINMU HAa IPOMEKYTKE

CrenenHass ¢QyHKIMS C HaTypaldbHBIM M IIeJbIM TOKazaTeneMm. E¢ cBoiicTBam

33 . .
rpaduk. CBoHCTBa U rpa MK KOPHs 7-Oi CTENEHU
3.4 | Tpuronomerpuueckue (GpyHKIUH, UX CBOWCTBA U TpapUKU
3.5 | Tloka3arenbHas u Jorapudmuueckas pyHKIUH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumntoTel rpadukoB ¢Gyuknumii. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHS TTOCIIEI0BATEIBHOCTEH
3.8 | Apudmerndeckas u reomerpudeckas nporpeccuu. @opmysa ClI0XXKHBIX MPOLIEHTOB
4 Hauana marematnueckoro anaimsa
4.1 | IIpousBonnas GpyHkuuu. [Ipon3BoHbIE 3IEMEHTAPHBIX (PYHKLUI
[IpumeHeHne NPOU3BOIHOM K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 | oskctpemymbl. Haxoxaenue HamOONBIIEr0 M HaMMEHBINEro 3HAYeHHS (YHKIWU HA
OTpE3Ke
4.3 | IlepBooOpa3Has. Murerpan
5 MHoxecTBa U JIOruKa
5.1 MHoxecTBO, onepari HajJ MHOx)ecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsiMBIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHUKU
7.4 | Tena n NOBEpPXHOCTH BPALLEHUS
7.5 | KoopanHaThl U BEKTOPBI




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63
	Страница 64
	Страница 65
	Страница 66
	Страница 67
	Страница 68
	Страница 69
	Страница 70
	Страница 71
	Страница 72
	Страница 73
	Страница 74
	Страница 75
	Страница 76
	Страница 77
	Страница 78
	Страница 79
	Страница 80
	Страница 81
	Страница 82
	Страница 83
	Страница 84
	Страница 85
	Страница 86
	Страница 87
	Страница 88
	Страница 89
	Страница 90
	Страница 91
	Страница 92
	Страница 93
	Страница 94
	Страница 95
	Страница 96
	Страница 97
	Страница 98
	Страница 99
	Страница 100
	Страница 101
	Страница 102
	Страница 103
	Страница 104
	Страница 105
	Страница 106
	Страница 107
	Страница 108
	Страница 109
	Страница 110
	Страница 111
	Страница 112
	Страница 113
	Страница 114
	Страница 115
	Страница 116
	Страница 117
	Страница 118
	Страница 119
	Страница 120
	Страница 121
	Страница 122
	Страница 123
	Страница 124
	Страница 125
	Страница 126
	Страница 127
	Страница 128
	Страница 129
	Страница 130
	Страница 131
	Страница 132
	Страница 133
	Страница 134
	Страница 135
	Страница 136
	Страница 137
	Страница 138
	Страница 139
	Страница 140

