MMWHUCTEPCTBO IMPOCBELUIEHMS] POCCUICKOM ®EJIEPALINA

MBOY IlIkosa Ne 46 r.o.Camapa

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
[ YKaxuTe JOIKHOCTS | [ VKaxuTe JOIKHOCTS | [YKkaxuTe JOJKHOCTS |
[ykaxute OUO] [ykaxute ®UO] [ykaxute PUO]
[Homep npukasa] ot [Homep npukasa] ot [Homep npukasa] ot
«[amcao]» [mecsn] [roa]r. «[amcao]» [mecsn] [roa]r. «[aucno]» [mecsn] [rox]r.
PABOYASA ITPOI'PAMMA

(AnreOpa n Hauana MmaTeMaTHdeckoro ananmsa - ID 7386136
['eomerpus - ID 7386767

BepositHocTh 1 cratuctrka - ID 7387168)

yueOHoro npeamera «MaremaTuka. Yriy0jJeHHbI YPOBEHb)

1151 oOygaronuxces 10 — 11 kimaccos



HHOACHUTEJIBHASA 3AIIMCKA

AJire0pa 1 Ha4aJIa MaTEeMaTHYECKOr0 AHAJIU3a

VYueOHblli Kypc «Anredpa U Hayanda MaTEeMaTHYECKOrO aHajau3a» SBISETCA
OJIHUM M3 Haubosee 3HAYMMBIX B MPOTpaMMe CpeaHero oodmiero oOpa3oBaHWs,
MIOCKOJIbKY, C OJHON CTOPOHBI, OH 00eCIeYMBaET MHCTPYMEHTaIbHYI0 0a3zy s
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOil CTOPOHBI, (OPMUPYET
JOrMYecKoe M a0CTPAKTHOE MBIIUICHHE 00YyJarolIuXCcsl Ha YpOBHE, HEOOXOIUMOM
IUIE OCBOEHUST MHPOPMATHKH, OOIECTBO3HAHMSI, NUCTOPHH, CIOBECHOCTH U JAPYTUX
TUCIUTUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KoTopas (QopMylIupyeT CBOM
JOCTHKEHUSI B MaTeMaTu4eckon (opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTEMaTH4YECKOrO aHaiu3a 3aKJIaJbIBAaeT
OCHOBY [UJIsl YCIICIIHOTO OBJIAJICHUSA 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHS U B
MOBCETHEBHOMN XM3HU. B TO ke Bpemsi oBNajeHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSIMHU aireOpbl MU MaTeMaTUYeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAThH
YTBEPXKJIEHUSI C MOMOUIBI0 MHAYKLIUU M PacCyXJIaTh AEIYKTUBHO, UCHOIb30BaTh
00001IeHHEe W KOHKPETH3aluio, a0CTparupoBaHUE W AaHAJIOTHIO, (POPMHUPYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone m3ydenust yueOHOro kKypca «AinreOpa ¥ Hadajla MaTeMaTHUYECKOIO
aHanmm3a» OOyJarolUecsl MOJNyJaroT HOBBIM OMBIT PEUICHUS MPHUKIAIHBIX 3a1ad,
CaMOCTOATENFHOTO MOCTPOCHUS MaTEMaTHUYECKHX MOJIENEN pealbHbIX CHUTYaIlHil,
UHTEPIpPETAMM  TOJYYEHHBIX  PEIICHUM, 3HAKOMSATCSI C  IpUMEpaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NpHUpOAE, HAyKe M HUCKYCCTBE, C
BBIJIAIOLITUMUCS MAaTEMAaTUYECKUMHU OTKPHITUSAMH U UX aBTOPaMHU.

VY4eOHbIil Kypc 00J1a1aeT 3HAUUTENbHBIM BOCIHUTATEIBbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHIA
(GbOopMUPOBAaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M dYepe3 crnenuduky ydeOHoOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOATENPHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a  IOJYYEHHBIH
pe3yJbTart.

B ocHoBe MeTonuku OOydeHHs anredpe M HavajaM MaTeMaTH4YeCKOro
aHaJIu3a JIKUT JeSITeIbHOCTHBIN MPUHIUI O0y4YeHHUS.



B crpykrype yuebHoro kypca «AnreOpa M Hauajga MaTeMaTHYE€CKOTO
aHaJln3a» BBIJIEJICHBI CIEAYIOIINE COAepkKaTeIbHO-MEeToAnUecKue TuHuM: «Yucna
U BbIUMCIIEHUS», « DYHKIIUU U rpadukn», «YpaBHEHUS U HEepaBeHCTBa», «Hauamna
MaTeMaTUYecKoro aHanu3a», «MHoxkecTBa M JIorTMKa». Bce OCHOBHBIE
COZEPKATEIbHO-METOAMUECKAE JIMHUM W3YYaloTCid Ha TMPOTSHKEHUU MABYX JIeT
o0ydeHHs Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUsS, €CTECTBEHHO IOIOJIHSS
JpYT JIpyra ¥ TMOCTETNEHHO HACHINIAsICh HOBBIMU TeMaMU W pa3jenamu. JlaHHbIN
y4eOHBI KypC SABIISIETCS WHTETPATHUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe
COJICP’)KaHME HECKOJIBKUX MaTEeMaTUYECKUX IUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHalN3, TEOPHS MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydarommecs OBIIaAeBalOT BcE Oosee
HIMPOKUM MATeMAaTUYECKUM aliapaToM, Y HUX MOCIIEA0BaTeIbHO (HopMUpyeTCs U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENb pealbHOU
CUTYaIliH, MIPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU W3YUYEHUU yueOHOro Kypca, IJis
pEIICHUs] CaMOCTOSITEIbHO C(hOPMYITMPOBAHHON MaTEMaTHYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConeprkarenbHO-MeTOAUYECKas: JTUHUA «YKcaa ¥ BBIUHUCICHUSY 3aBEpPIIACT
(opMHUpOBaHUE HABBIKOB MCIIOJIb30BAHMSI IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HayaTo Ha YpOBHE OCHOBHOI0 0011ero oopazoBanus. Ha ypoBHe cpeHero o0uiero
oOpa3oBaHus oco0oe BHUMaHHe yaelsiercs  (HOPMHUPOBAHMIO  HABBIKOB
palMOHABHBIX BBIUMCICHUN, BKIIOYAIOIMINX B ceOS MCMOIB30BAHHUE PA3IUYHBIX
dbopM 3ammcu uucia, YMEHHE JeNaTh MPUKHUIKY, BBIMOIHATH NPUOTMHKEHHBIC
BBIUKCIICHUS, OLICHUBATh YHWCJIOBBIE BBIpAKEHHS, pabOTaTh C MaTeMaTUYEeCKHUMHU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXKECTBAa HATYpPAIbHBIX, MEJbIX,
palMOHANILHBIX W JICUCTBUTEJIbHBIX  YHUCEN  JOMOJHSIOTCS ~ MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM U3 JTHX MHOXECTB pPacCcMaTpUBAIOTCA
CBOWCTBEHHbIE €My crhenu(puyecKkue 3aJauyd W ONepaluu: JeJleHHEe Halelo,
ONEpHpPOBAaHME OCTATKAMH HA MHOXECTBE IEJbIX YHCET, OCOOble CBOWCTBA
paIMOHANIBHBIX M UPPALMOHATIBHBIX YHUCEl, apu(METUYECKHE OTEpallii, a TaKXKe
M3BJICUCHHUE KOPHS HATypaJbHOM CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
brnarogapss mocienoBaTelbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS I PEIICHUS PAa3IUYHBIX 3a7a4
dopMupyeTcsl mpeACTaBIeHUE O €AMHCTBE MaTEMaTUKU KaK HayKd U €€ poyd B
IOCTPOEHUU MOJIENEH peabHOTO MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHE U
KOHKPETH3aIIHs.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEATM3YETCS Ha MPOTSIKEHUH BCETO
o0y4deHHs Ha YypOBHE CpeaHero oOIero oOpa3oBaHHUs, MOCKOJIbKY B KaXXJIOM
pasnene llporpamMMbl HpeayCMOTPEHO peUIeHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynpTaTe OOy4aroulMecs OBJIJCBAIOT PA3IUYHBIMM METOJAaMU  pEIICHUs



pallMOHAIBHBIX, HPPALMOHANBHBIX, [OKA3aTEJIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKxKe 3aJad,
coJiepkalux mnapamerpbl. llodydyeHHblE yMEHHS IIMPOKO HCIONb3YIOTCS MpU
UCCIIEIOBAHNN (YHKIIMI C MOMOILBIO MTPOM3BOAHOM, MPH PELICHUN MPUKIIAJIHBIX
3a/a4y U 33/71a4 Ha HAaXOXJAEHUE HaHOOJbIIMX M HAUMEHBIINX 3HAYEHUN (YHKIUU.
JlaHHast cozeprkaTenbHas JIMHMS BKIIOYaeT B ce0s Takxke (GOpMUPOBaAHUE YMEHHM
BBIIOJIHATG ~ pacu€Tel 1O  ¢opMynaM, mpeoOpa3oBaHMsl  palMOHAIbHbIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHHI,
coZepXallluX CTeneHu W Jorapudmbl. bmaromaps u3ydeHuro anredpandeckoro
Marepuajia  MNPOUCXOAUT  JajbHEHIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOT'O MBIIUICHUS O0yJaromuxcs, GOpMHUPYIOTCS HAaBBIKU JETyKTUBHBIX
paccykneHud, pabOTbl ¢  CHMBOJBHBIMH  (popMaMu,  TMpenCTaBICHHUS
3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet d(QQeKTUBHbIE WHCTPYMEHTHI [JJIsl PEHICHUS MPAKTUYECKUX |
€CTECTBEHHO-HAYUHBIX 3ajlay, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpbHo-MeToau4eckass JuHUA «DyHKIMM U Tpa@uKu» TECHO
HEepEeIUIeTaeTCsl C JAPYTUMU JMHUSAMHU Y4eOHOTO Kypca, HMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATENBHOCTh H3YUEHUS MaTepuana. M3yuenue creneHHou,
[OKa3aTeJIbHOM, JorapuMUUecKoil 1 TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpauKoB, UCNOJIb30BaHHE (QYHKUMHA AJIA pElIeHUs 3aAad U3 APYrUX Y4eOHBIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaK ¥ C pELIeHUWEM ypaBHEHUIl M HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
yaensiercss GOpMHUPOBAHUIO YMEHUSI BbIpaxaTb (OpMynamMu 3aBUCHMOCTU MEXIY
pa3NUYHBIMM BEIMYMHAMU, MCCIENOBaTh IMOJY4YEHHbIE (YHKLIHUH, CTPOUTH HX
rpadguku. MaTtepuas 3Toi coliepKaTeIbHOM JIMHUM HalleJeH Ha Pa3BUTHE YMEHHI
U HAaBBIKOB, IMO3BOJISIIOLIIMX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEIMYMHAMHU B
pa3nuyHOW ¢opMe: aHaTUTHUECKOH, rpaduyeckoid u cioBecHo. Ero m3yuenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMHUYECKOIO MBILIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTHA.

ConepxxarenbHast nuHug «Hauana MaremaTHUecKOro aHanusay MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYArOIIMMCS, TaK KAaK y HUX MOSBISETCS BO3MOYKHOCTH CTPOMTH
rpaduKd CIOXHBIX (YHKUUN, ONpEeAeNsTh UX HauOOJIbIIME U HaUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAM (Uryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH H
YCKOpEHHsI TmpoueccoB. JlaHHas copepkaTeiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHMSI MAaTeMaTUYECKHX MOJENEeN peallbHbIX CHUTYalHi,
NO3BOJISIET HAXOAUTh HAaWJyyllee pelIeHWe B MPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIbHO-3KOHOMHUYECKHX, 3aJa4ax. 3HAKOMCTBO ¢ OCHOBAMHM MaTeMaTH4E€CKOro



aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMaIbHO-JIOTHYECKOTO0 U
KpEaTHBHOTO MBINUICHUS, (POPMUPOBAHMIO YMEHHMM pAaclO3HABATh IPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOydaromiuecs y3HaIOT O
BBIJIAIONINUXCS PE3yJIbTaTax, IMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepkarenbHO-METOAMYECKast JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs1 DIJIEMEHTHl TEOPHMHM MHOXKECTB M MaTEeMaTHYEeCKOH JIOTHKH. TeOopeTHKO-
MHO>KECTBCHHBIC TTPEICTABICHIS IPOHU3BIBAIOT BECh KYPC IMKOJBHONW MaTeMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN S3bIK, OOBEAMHSIONIUNA BCE pa3eibl
MaTeMaTUKH H ©€ TPWIOKCHWH, OHHM CBS3BIBAIOT pa3HbIC MaTEMaTHYCCKHE
JTUCIUTUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [losTomy BakHO naTh
BO3MOXXHOCTh 00yYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTEeMaTHKU U MCIOJIb30BaTh €ro JJIS BBIPAXKEHUS] CBOUX MBICIICH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CJEIyeT TMpU3HAThH
CBOMCTBEHHYIO €l CTpPOroctb OOOCHOBaHUW U CJE€IOBaHUE OMNPEICIEHHBIM
npaBUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTeMaTUYECKOW JIOTMKA CHOCOOCTBYET PA3BUTHIO JIOTHUYECKOTO MBIILICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTh CBOM PACCYXJEHUS HAa OCHOBE JIOTHYECKUX
npaBmI, GOPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOoM Kkypce «Anrebpa M Hadaja MaTeMaTHYECKOrO aHaIu3ay
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO0 MOCIMPOBAHUS, KOTOPBIC IMPHU3BAHBI
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB IIOCTPOCHUS MOJIEICH peallbHBIX
CUTYyaIlui, HCCIEAOBAaHMUS JTUX MoJelied ¢ IIOMOIIBIO ammapara aireOpsl H
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllUd TMOJYYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUICTEHBI B KKIBIM U3 Pa3AesioB MIPOrPaMMBI, IOCKOJIbKY BECh MaTepUal
y4eOHOIr'0 Kypca IIMPOKO HMCHOJIb3YETCs ISl pelleHus MPUKIagHbIX 3amad. [Ipu
pEIICHUH  PEaTbHBIX  MPAKTHYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HaOIOAATeNIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCTE 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a7ad
OpraHU3yeTCs B IIPOIIeCCe U3YUEHHUs BCEeX TeM y4eOHOro Kypca «Ayiredpa 1 Havasia
MaTEeMaTUYECKOTI0 aHaIN3a.

Ha wusyuenue yueOHOro Kypca «Anredpa M Haudaza MaTeMaTHYECKOro
aHaiau3a» orBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B HeAemo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckoHeuHble mnepuoauyeckue npodu. Ilpumenenune apoOelt W TPOLEHTOB s
peleHus NPUKIAIHbIX 33/1a4 U3 Pa3JIMYHbIX OTPAClIeld 3HAHUW U pPEaJbHOM KU3HHU.

JeWictBuTenbHble uYucia. PanvoHanpHbIE W MppalMOHAJIbHBIE YHCIIA.
Apudmernyeckue  onepauuu ¢ JCHCTBUTEIBHBIMH  YHUCIaMH.  Moayinb
JIEHCTBUTENHHOTO YKCa U €ro cBoMcTBa. [IpubmmkEHHbIC BRIUUCICHUS, TTPaBHUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MoaAXOosIIeH (GOPMBI 3aMMUCH TEUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyecknii KOpeHb HaTypajJbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEILHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
aorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCUHYC U APKTAHT€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHMs. YpaBHEHHUE, KOPEHBb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElICHNE HEPABEHCTRA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBHBIX YPAaBHEHUHN U
HEPABECHCTB. MHOIrO4JIEHbl OT OJHOM IEPEMEHHOMW. JleleHMe MHOrodieHa Ha
MHOTrO4YJieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEIbIMU
koadppunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHHUS. OcHOBHbIE METO/IbI peleHus
UPPALMOHAIIbHBIX YPaBHEHUM.

ITokazarensHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXXEHUN, COAEPKAIINX JTOrapu(MBbI.

Jlorapupmuyeckue YpaBHEHUH. OcHOBHBIE METOIBI pereHus
JorapupMUUYecKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHE (bOopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUM. PellieHne TPUrOHOMETPUUECKUX YPAaBHEHHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICH H
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHHUE ONPEICIUTEN Al pelIeHus
CUCTEMBbl JIMHEWHBIX YypaBHEHWI. PellleHne MNpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccnenoBaHue mNOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHne MareMaTU4eCKUX MOJEJIEW PEATbHOW CUTYalMd C IMOMOILBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHEeHMEe ypaBHEHWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3alad M 3a7ad W3 Pa3IMYHbIX O00JacTell HayKu M peabHOU
AKU3HH.

DyHKUMH U TpaPuKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunus ¢ynkuui. I'paduk  yskiuu. DinemeHTapHbIE MNpeoOpa3OBaHUS
rpaduKoB G YHKIIUH.

OO6unacTh omnpeneneHus ¥ MHOXKECTBO 3HadeHuM ¢yHkuuu. Hynu dbyHkumm.
[TpomexxyTku 3HakomocTostHCTBA. UETHBIC M Heu€THBIe (QyHKIMU. [lepronnueckue
byrakiun. [IpomexxyTkn MOHOTOHHOCTH (YHKIHH. MakKCUMyMbl U MHHHMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jlunelinas, kBaApaTuuHas W JPOOHO-TUHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CpoiictBa U rpaduk KOpHS N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTeJIEM.

[lokazarenbHas u sorapumuyeckas (QyHKIUU, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

TpuronoMmerpuueckass OKpPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(G YHKITMN YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Hauvana maTtemaTH4ecKOro aHajau3za

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon 17050147 9007078 MOHOTOHHBIE u OrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MAaTHYECKOIO aHAIM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass 1 reomeTpuueckas nporpeccud. beckoHedHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBarOIIEl reoMeTpUuYecKon
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
NPOLIEHTOB. MCIoOnb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
MPUKJIIAHOTO XapaKTepa.



HenpepbiBHbIe (QyHKIIMM M UX CBOMcTBa. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpaduxoB Qynkruii. CBoilcTBa (yHKIIMHA HEMPEPhIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PEUICHUS HEpPaBEHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
(dbu3MUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QYHKIIHU.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKITHM.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAaHUSl PEATBHBIX IPOLECCOB W SIBJICHUW, MPU PEIICHUM 331a4d H3 JPYrux
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucia 1 BBIYUCTIEHUS

Hatypanbabie u ueneie uncina. [I[puMeHeHne NPU3HAKOB JEIMMOCTH LETBIX
yrcel, HaumOonubimui o0k nemutend (ganee — HOJ[) u Hammenbmiee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moyimto, anroputma EBkinmaa s pemieHus
3aJ1a4 B LEJbIX YUCaX.

KommnekcHble uyucna. AnreOpanyeckass M TpUTOHOMETpUueckas (opmbl
3aMMCH KOMIUIEKCHOTO YHciia. ApudMeTHYecKHe Omneparuyd C KOMIUICKCHBIMHU
yucinamu. M300pa’keHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucrtemMa ¥ COBOKYIIHOCTh YypPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKUX  YpPaBHEHUHM €  MOMOIIBIO
TPUTOHOMETPUUYECKONW OKPYKHOCTHU. PereHne TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OCHOBHBIE METOABl pEUIEHUS TMOKa3aTelIbHBIX M  JIOrapupMHUUYECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEUICHHS UPPALIMOHAIIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPpaAIMOHAIIbHBIX, MTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUHN.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMH.



[IpumeHenue  ypaBHEHMI, CHCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux komnoszunmu ¢GyHKuMd. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIEHUsI YpaBHEHUW M HEpaBEHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonws3oBanue rpadukoB (QYHKIUM JII HMCCIACAOBAHHUS TMPOIECCOB M
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PELICHUHU 33/1a4 U3 JAPYruX y4eOHbBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIHM3A

[IpumeHneHre MpPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTH U
sKCcTpeMyMbl.  HaxokiaeHue  HamOonpllero Y = HAaMMEHbBIIETO  3HAUYEHUU
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpOU3BOAHOW I HAXOXKACHUS HAWIY4YIIEro pEIICHUsS B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mHepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. I'eomerpuueckui CMBICI MHTErpaia. Brruucnenue
ornpeaenéHHoro nurerpana mo gopmyne Hetotona-JlerOnuia.

[IpumeHeHnue uHTErpana Uisi HaXOXKICHUs IUIOIIAAed IJIOCKuX (uryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepsl pemiennit nuddepeHanbHbIX  ypaBHEHH. MaremaTtudeckoe
MOJICIUPOBAHME PEATbHBIX IMPOLECCOB C TOMOIIbI0  AuddepeHInaTbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIMT VPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN TO3UIIUN 00YyJaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW WIACHTUYHOCTH, YBAKCHHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHMKEHUSM POCCUUCKAX MAaTEMAaTUKOB U POCCHUMCKOM MATEMAaTUYECKOM MIKOJIBI,
WCIOJIb30BAaHUE ATUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH,;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYAYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

chOpPMUPOBAHHOCTh yYMEHHUS NPUMEHSATh MaTeMaTUYeCKHe 3HaHUs B
MHTEpecax 3I0pOBOro 1 6e30nacHoro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUU U
OTIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-030POBUTENBHON IEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HAHME WEHHOCTH TPYAOJIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHHS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUI0 Ha MPOTSIKEHUM BCEH JKHU3HH, TOTOBHOCTb K AKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIPABICHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
Cpezbl, 0CO3HAaHKE II100AIbHOTO XapaKkTepa 3KOJIOTHYECKUX MpoOsieM, OpueHTALIHS
Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM JUIsi pelieHus 3ajad B 00JacTw
OKPYKaIOIIEH Cpelbl, IIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpPEIACTBOM IIO3HAHHS MMDA,
TOTOBHOCTh OCYILECTBISATh IPOEKTHYIO U HCCIENOBATEIbCKYI JEATEIBbHOCTD
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue 1eHCTBUS:

BBISIBJISITh M XApPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIHUPOBATH
oTpezieNIeHHs] MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pHUKALIIH,
OCHOBaHUS JIs1 000OIICHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTIO aHAIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yYTBEPAUTEIbHBIE U OTPULIATEIbHBIEC, €IMHUYHBIE, YaCTHBIE U O0IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

MPOBOAUTH CAMOCTOSATENIBHO JJOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(psiMbIE U OT IPOTHUBHOI0), BHICTPAUBATh APT'yMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOWpATh croco0 perieHus: ydeOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpATh HaumboJiee  MOAXOASIIUUA € Y4ETOM
CaMOCTOSITEJILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCJIEN0BATEILCKUM WHCTPYMEHT TMO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MPOBOAUTH CAMOCTOATENHLHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY OOBEKTaMH, SIBIICHUSMH, TIPOIIECCAMMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJACHUS, HCCICAOBAHMS, OICHWUBAaThH  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JJIS PEIICHUS 3a1a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pa3iWyHbBIX (opmax,
WLTIOCTPUPOBATh TpaduyecKy;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpPMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

OoOmenue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOI TOYKY 3pEHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUsI MO XOJY pelIeHUs 3ajayu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TMOUCK
pEIIeHUs, COIOCTABIATh CBOM CYXKJICHHS C CYXKICHUAMH JPYTHUX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIHMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MIPEJCTABIIATh PE3YJIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBaHuU,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaATh (opMaT BBHICTYIUICHUS € Y4ETOM 3a1ad
IIPE3CHTAIIMN U OCOOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4€TOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMM  TIO3HABaTEIbHOM  peduieKCMu  Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJIA TIpollecca W pe3ysbTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJIEHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JOCTIKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MOHNMATh M HCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW ¥ WHIAWBUAYATHHOM
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeNiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHSI HECKONBKUX JTIOACH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO 4YacThb pabOThl W
KOOPAMHUPOBATh CBOW JCUCTBHS C APYTMMH YJCHAMU KOMAaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/a B OOUIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenus B 10 kjacce OOyJarOIIMIICS TMOTYYUT CICAYIOIIHE
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauajla MaTEMaTUYECKOTrO aHAIN3a»:

Yucna 1 BIYMCICHUSA:

CBOOOZIHO ONEPUPOBATH TOHATHUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TNPOLEHThl, HWPPALUOHAIBHOE YHUCIO, MHOXECTBA
palMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb IEHUCTBUTEILHOTO YHCIIA;

NPUMEHATHh JAPOOM W TPOLEHTHI ISl PEIICHUs] MPUKIAJAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEAIbHOM KU3HU;

MPUMEHATh NTPUOTMKEHHBIE BBIUMCIICHUS, TPAaBUiIa OKPYIJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOZIHO OINEpUpOBaTh TMOHATUEM: CTENEHb C LEJbIM I[OKa3aTesieM,
UCMOJIb30BaTh NOAXOAAILYIO (POPMY 3alMCH NEUCTBUTEIbHBIX YUCEI ISl PELICHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEPUPOBATH MOHATHAMH: JiorapumM dYHCla, AECATUYHBIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIIOBOI'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPHPOBATh MOHATHUAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPAaBHEHHUS U YPABHEHUS -CJIE/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHHM, IPUMEHATb METOJX MHTEPBAJIOB JUIA PEIICHUS
HEPaBEHCTB,;

CBOOOZHO OMNEPHUPOBATH MOHATUAMH: MHOTOWIEH OT OJHOW IEPEMEHHO,
MHOTOYWIEH C LeJbIMU Ko3(pUuIMEeHTaMu, KOPHHM MHOrOuJIeHa, IPUMEHATH
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBaTh TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHMI,
MAaTpUIla, OMNPEACHUTENb MATpPUIBl 2 X 2 W €ro TEOMETPUYECKUU CMBICH,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHSTh ONPENEIUTENN JUIsl PEIICHUS CHCTEMBl JIMHEWMHBIX YPaBHEHHI,
MOZEIMPOBATH PEAIbHBIE CUTYALlMH C ITIOMOIIBIO CUCTEMBI JINHENHBIX YPAaBHEHUN,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
WHTEPIPETUPOBATH MTOJIYYEHHBIN PE3YJIIbTAT;

UCIOJb30BaTh CBOMCTBAa JEMCTBUNA C KOpPHSAMH Ui MpeoOpa3oBaHUs
BBIPAKCHU;

BBITNIOJIHATH PE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, CONEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM TOKA3ATEIIEM;

UCIIOJIb30BaTh CBONCTBaA norapumMoB TU1s npeoOpa3oBaHus
Jorapu(pMUUYECKUX BbIPAXKEHUH;

CBOOOJIHO OIEPUPOBATH TMOHATHUSAMU: HUPPALUOHAIBHBIE, MOKA3aTENbHBIE U
aorapuMuuecKkue ypaBHEHUs, HAXOAUTh UX PEHIEHUS ¢ TOMOILIbI PABHOCHIIbHBIX
NIEPEXOI0B MUJIN OCYIIECTBIIAS POBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPAaBHEHHI;

MOJIEJIMPOBaTh peajbHble CHUTYyallUM Ha fA3bIKE aIreOpbl, COCTaBIAThH
BBIPQKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
NOCTPOEHHBIE MOZEIIM C UCIIOJIb30BAHUEM amnmnapara aareOpbl.

DyHKUUH U TPaPUKU:

CBOOOIHO ONEPUPOBATHh MOHATUAMU: (PYHKIIMS, CIOCOOBI 3aaHus (PYHKIIUH,
B3aUMHO oOOpaTHbie (YHKIMHM, KOMMO3UIMUS GYHKIUH, Tpapuk QyHKIHNH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH (PYHKUUHU, HYIH (PYHKIHUH, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OIEpPUPOBaTh IOHATUSAMU: UETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckrue QyHKINHN, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI U
MUHUMYMBl (DYHKIIMM, HaumOoJblllee W HaUMEHbIee 3HadeHHe (QYHKIMU Ha
IPOMEXYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUAMU: CTENEHHAs (PYHKIUS C HATYpaJIbHBIM U
LEJIbIM TOoKa3aTeseM, rpaduK CTENEeHHON (YHKUUMU C HaTypajJbHbIM M IEJIBIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpUpOBaTh TOHATUSAMHU: JIMHEHHAas, KBaJpaTHUyHas W APOOHO-JIMHEWHas
(YHKIMU, BBIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPapUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(GyHKIMK, WX CBOMCTBAa M TpaduKH, KCIONB30BaTh WX TpaduKu JUIsl pelieHus
YPaBHEHUN;

CBOOOJHO OMEpPUPOBATH TMOHATHUSMHU: TPUTOHOMETPUUYECKAs OKPYXKHOCTbD,
OIpe/ieJIeHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOIO apryMEHTa;

UCTOJb30BaTh Tpaduku (GYHKIUN A8 HUCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KU3HH, BBIPAXKATH (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUHMHAMMU;

Havaja MaTeMaTH4eCKOro aHAIM3A:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIAsl T€OMETPUUECKAsl MPOTrPECCHs, TUHEHHBIN 1
HKCIIOHEHLIMAJIBbHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIA PEUICHUs peaNbHbIX 3a/ad MPUKIATHOTO
XapaxkTepa;



CBOOOJHO ONEPUPOBATH MOHATUAMHU: TIOCIEI0BATEILHOCTh, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIE IOCJIEIOBATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTHYECKOro aHaliu3a Kak aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOHO ONEPHUPOBATH TMOHATHUSMH: HENPEPhIBHbIC (DYHKIIMH, TOYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OMEpPUpPOBATh MOHATUEM: (YHKIUS, HEMpEepbIBHAS HA OTpPE3KeE,
PUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH JJIs PEIICHUS 3a/1a4,

CBOOOJHO ONEpPUPOBATH TMOHSATUAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIYHCIIATH MTPOU3BOJHBIC CYMMBbI, TIPOU3BEICHHS, YaCTHOTO U KOMITO3UIIHH
IBYX (DYHKIIHHA, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MUECKUM CMBICI TPOU3BOJHOM ISt
penieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOHO  OMEpPHpPOBaTH IOHATHUSAMH: MHOXECTBO, ONEpallUA  HAJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUs PeasIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: OIpEAeNiCHUuEe, Teopema, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTa, TOKa3aTeIhCTBO, PABHOCUIIbHBIC
ypaBHEHHS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjacce OOyJarOIIMICS TMOJTYYUT CIEAYIOIIHE
peAMETHBIE PE3yJbTaThl MO OTACIbLHBIM TeMaM pabouel MmporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHSATHUSAMH: HATypaJlbHOE U II€J0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M ULEIbIX YHUCEN, UCIOJb30BATh MPU3HAKU JEIUMOCTH
nenbix yucesn, HOJ[ u HOK narypanbHbIX yncen Ay pelieHus 3aaad, IpUMeHSITh
anroput™ EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJbHBIC YHCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OIEPUPOBATh MOHATHUSIMH: KOMIIJICKCHOE YHCIO W MHOXKECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIE YHCIIa B ajreOpandeckoi u
TPUTOHOMETPUUYECKOU (hopMe, BBHIMOJHATh apu(PMeTHYecKue onepalnuu ¢ HUIMUA U
n300paxkaTh HA KOOPJUHATHOM MIIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJIHO OIEpPUPOBATh MOHSATUAMH: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJTHO OIEPUPOBaTH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMBbIE  (OpPMYJbl Ui  PELUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUSA, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

pelarb palKrOHaJIbHbIE, VppalrOHAJIbHEIE, II0Ka3aTeJbHbIE,
aorapuMUYecKue U  TPUTOHOMETPUYECKHE YpPaBHEHHMS U  HEPaBEHCTBA,
cozeprKalle MOAYJIU U apameTpsl;

MPUMEHATH TpaduuecKrue METObI AJIsl PEUICHHs] YpaBHEHUN M HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJIEIMPOBaTh pEajbHbIE CHUTYyallUM Ha A3bIKE aIreOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBATh TIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM alllapara aireopsl,
WUHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIBTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapUKd KOMIO3ULMK (QYHKIHUH C MOMOUIbIO 3JIEMEHTapHOrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UILIMM IBYX (PYHKIM;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJAUHATHOM TIOCKOCTH;

CBOOOJHO  OMEpUpOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPHUUECKHUX
yHKLHMI;

NpUMEHATh (GYHKIUU [ MOJEIMPOBAHMUS W HCCIEIOBAaHUS pPEaJbHbIX
IIPOLIECCOB.

Hayajia MmaTeMaTn4ecKoro aHajaim3a:

MCIOJIb30BaTh MPOU3BOJHYIO I UCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIblIeE U HAUMEHbIIEE 3HaYeHUS (PYHKIIMN HENpPEPHIBHOM Ha
OTpE3KE;

UCIIO/Ib30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIydIlEro pelieHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTNpEENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (QopmMysol wuiu
rpadukom;



CBOOOJTHO OIMEpPHPOBATh TMOHATHSAMU: TIEPBOOOpaA3Has, ONpeIeIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJEIUPOBAHUN Ha TPHUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh NPUKIAIHBIE 3a/la4yd, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOIO U
¢u3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITK3a.

I'eomerpust

['eomerpusi siBisieTcs: OAHMM ©3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
o011ero 006pa3oBaHus, TaK KaKk 00ECIeYNBAECT BO3MOXKHOCTh U3YYEHUS JUCIUTLINH
€CTECTBEHHO-HAYYHOM HAIMpPaBICHHOCTH W MPEIMETOB T'YMAaHHUTAPHOIO IMKIA.
ITockonbky  JIOrMYeckoe  MbllUIeHHe,  (GopMuUpyeMoe  NOpU  H3YYCHUU
00yJaroImMUMUCS TTOHATUHHBIX OCHOB I'€OMETPHH, IPH J0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUU IIEMOYKHU JIOTHUYECKUX YTBEPKICHUM MPU PEIICHUU T€OMETPUUECKUX
3a7a4, YMEHHME BBIABUTaTh M OINPOBEpPrarb TMIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHUH 3a7]ad €CTECTBEHHO-HAYYHOT'O IMKJIA, B YaCTHOCTH
bu3MYECKUX 3a/1a4.

Llens ocBOGHMS TIPOrpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyoJIéHHOM
YpPOBHE — pa3BUTHE WHAMBUIYAJIBHBIX CIIOCOOHOCTEM OOydarouuxcs Mpu
W3yYEHUH TE€OMETPHHU, KaK COCTABIISIIONICH MpeaMeTHOM obnactu «MaremaTuka u
uHpopmatuka»  4Yepe3  oOecreyeHHe  BO3MOXXHOCTH  MPUOOPETCHUS U
UCTIONIb30BaHUS  Oojiee TIIyOOKMX TEOMETPUYECKUX 3HAHUW U JIEHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCHENTHOTO MPOodheCCHOHATBHOTO
o0pa3oBaHusl, CBSI3aHHOT'O C UCITOJIb30BAHUEM MAaTEMaTUKH.

[IpuopuTeTHBIME 3a7a4aMU Kypca T€OMETPHUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIUPSIONIMMH U YCUIMBAIOIUMHU Kypc 0a30BOI'0 YPOBHS, SIBJISFOTCS:

pacIIMpeHne MPEeACTABICHHUSI O TEOMETPUM KAaK YaCTU MUPOBOU KyJIbTYphI U
dbopMupoBaHUE OCO3HAHMSI B3aHMOCBSI3U TEOMETPHUH C OKPYKAIOIITUM MHUPOM;

dbopMupOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJSIONIMX OMUCHIBATH U HU3y4yaThb
pa3HbIC ABJIECHUS OKPYXKAIOIIEr0 MUpPa, 3HAHWE MTOHATUHHOIO arlrapara mo pasaeiny
«CrepeomeTpusi» yueOHOI0 Kypca reoMeTpuu;

dhopMupoBaHue YMEHMUS BJIAJICTh OCHOBHBIMH TTOHATUSIMH 0
IPOCTPAHCTBEHHBIX (UTypaX W HMX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE HX MPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMBI U HAXOJUTh
HECTaHIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;



dbopMupoBaHUE YMEHHs Paclo3HABATh HA YepTekKaX, MOJEISAX U B PEaIbHOM
MUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHUPOBATh TI'€OMETPUUECKUE
MOJEIIN;

(dbopMupoBaHuE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHUS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHME MOHUMAHUS POJIM AKCHOMATUKH TPH
IIPOBEJACHUU PACCYXKIACHUM;

dbopMupoBaHue yMEHUsS BIIaJleTh METOJaMH JI0Ka3aTElIbCTB W AJITOPUTMOB
pElICHHs, YMEHHSI UX MPUMEHSTh, MPOBOAUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELIEHUs CTEPEOMETPUYECKUX 3a]1a4 U 33a4 C MPAKTUYECKUM COJIEP)KAHHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTelbCTB  MpU
000CHOBaHUYU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMAaTHKU B TPOBEICHUU
JeNYKTUBHBIX PACCYKICHHI;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEUIEKTYaJIbHBIX U  TBOPYECKUX
CHOCOOHOCTEN 00yJaronMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX
YMEHHU, KpUTUUHOCTH MBIIUICHUS, UHTEpPECca K U3YUYEHUIO T€OMETPHH;

dbopmupoBanue (QyHKIIMOHATHHON TPAMOTHOCTH, PEIEBAHTHOW TE€OMETPHUH:
YMEHHUSI PACIO3HABATh TMPOSABJICHUS TEOMETPUUYECKUX TMOHSITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTYalUsSIX U MPU U3YYEHUU APYTHX
y4eOHBIX TIPEAMETOB, TMPOSIBIICHUS] 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMSI PEATBHBIX CUTYyallMi, HCCIEIOBAaHUS IOCTPOEHHBIX MOJEJEH,
MHTEPIPETALMU MTOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEp)KATEIbHBIMU JIMHUAMH y4eOHOro kypca «['eomerpus» B
10-11 «xmaccax sBiswoTcs: «lIpsMble ¥ MJIOCKOCTM B  IPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BekToppl HM  KOOpPIMHATHI B
POCTPAHCTBEY, «/IBH)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
HNOHATHUAMMY», PEJICBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOY4YeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKATEIbHBIM JTMHHUAM y4eOHOro Kypca, a
dbopMUpoBaHUE  JIOTUYECKUX YMEHHUW  pachpefensercsi He TOJbKO IO
COJZIEpKATENbHBIM JIMHUSAM, HO U 10 rojgam o0ydenus. CoaepxaHue oOpa3zoBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHoOi padoueit
MPOrpaMMBbl, paclpeneaEHHbIM MO0 TofaM OOYYeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUITUATBHBIM BOIIPOCAM 00 Yy4aroIuecs
oOpamainuch HEOJHOKPATHO. OTO TMO3BOJSIET  OpPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMH MOHATUAMH U HaBBIKAMU IMOCIIEOBATEIBHO U MOCTYIATEIBHO, C
COOJIIO/IEHNEM MTPUHIIMIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTABICHUN O0YYaAIOLIUXCs, pACIIUPAS U YIIIyOJIss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon K M3y4EHUIO T€OMETPUH HA YrIyOJIEHHOM YPOBHE MO3BOJISET:



co3matb  yciaoBus Uil auddepeHIuanud  00ydYeHHUs,  ITOCTPOCHUS
WHINBUIYAJTBHBIX 00pa30BAaTENbHBIX TMPOTpamMM, OOECTCUUTh  YIITYOJIEHHOE
W3YYCHHE T€OMETPUH KaK COCTABIIIONIEH ydeOHOro npeameTa « MaTeMaTHKay,

MOJITOTOBUTHh OOYYAIOIIMXCS K TPOJODKCHUIO W3YYCHHS MAaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedt npodeccuun, obecrednBas MPEEeMCTBEHHOCTh MEXKIY
o0muM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha w3ydenme ydeOHOro kypca «I['eomerpus» Ha yYIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 xmacce — 102
yaca (3 Jaca B HEZIeNo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsmas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsMbIX. [lapamiensHOCTh IPSAMBIX U IIOCKOCTEN B MMPOCTPAHCTBE: MapasjieibHbIC
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1uockoctu. IlapamiensHoe W LEHTPaTbHOE MPOCKTHPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa NapajuIeILHOrO MpOoeKTHpoBaHus. H3o00paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IIJIOCKOCTH, CBOMCTBA napajjIeIbHbIX IJIOCKOCTEH. [Ipocrenue
MPOCTPAHCTBEHHBbIE (UTYpHl Ha IJIOCKOCTU: TETpadJlp, MapauieenuIie],
MMOCTPOEHHUE CEYEHUI.

IlepnieHIUKYJIAPHOCTD NPAMOW U INIOCKOCTH: NEPIEHAUKYIIAPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK TEPIECHIUKYJSIPHOCTH IIPSIMOM M IUIOCKOCTH, TeopemMa O IpsSMOU
NEPIEHANKYIIIPHON IJIOCKOCTH. OptoronaneHOe IIPOCKTUPOBAHMUE.
[leprieHIUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM 110  TUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTD.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: MpU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IJI0CKOCTeR. Teopema 0 TpEX NEPIECHAUK yIIsIpax.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, JUHENHBIM YroJl ABYTPAHHOIO yria. TpEXrpaHHBIA U MHOTOI'PAHHBIEC YIJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOiCTBa IUIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuK#

Buapsl MHOTOIpaHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
pu3Ma, IpsAMas 1 HaKJIOHHasl MPU3Mbl, OOKOBAasi U MOJIHASI TIOBEPXHOCTh MPU3MBI.
[lapamnenenunen, OpsAMOYIOJbHBIM — NapajuleJIeNIMIE] W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHHKA. Teopema Oiunepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamupa: n-yrompHas mnupamuia,
npaBWwibHAs M yceu€HHas nupamuibl. CpoiicTBa péGep M OOKOBBIX TIpaHel
NpaBUJILHOM NHUpaMuabl. [IpaBUibHBIE MHOTOIpaHHUKHU: NpPaBWIbHAs INpU3Ma U



IpaBWIbHAS NHUpPaMHJA, IpaBUIbHAsA TPEYrojibHAas IHPaMHUIA U IIPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBineHne O NPaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 5371€MEHTOB MHOTOTPaHHHUKOB: pEOpa, JMAaroHaid, VIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUIONIalb OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSMON TPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TEOpEMA O TIOMAA YCEUEHHON MTUPAMU/IBI.

CuMmmeTpuss B IPOCTPAaHCTBE. DJIEMEHTBl CUMMETPUU  MPABHUJIBHBIX
MHOTOrpaHHUKOB. CHUMMeETpHss B IPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajuleJenuIiela, CUMMETpUs NPABUIIBHBIX IIPU3M, CUMMETPHS IPABHIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpPa, BEKTOPHl KOJUIMHEApPHBIE, COHAIIPABICHHBIE U  IIPOTHBOIIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHME BEKTOpa Ha
yucio. CBOMCTBA CI0XKEHUs BEKTOPOB. CBOWCTBA YMHOXEHUS BEKTOpA HA YHCIIO.
[lonATHEe KOMIUIaHApHBIE BEKTOPBI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamtenenunena. TeopemMa O pPas3loOKEHUU BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrospHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MexIy Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuueckas TOBEPXHOCThb, OOpa3yrone TmnoBepxHocTed. Tema BpameHus:
UIUHADP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzammHoe pacmonoxeHue
cheppl W IUIOCKOCTH, KacaTelbHas TIUJIOCKOCTh K cdepe. M3oOpaxkenue Tten
BpaIleHusT Ha TUIOCKOCTH. Pa3BépTka nunmmHapa u koHyca. CumMmerpusi chepbl u
miapa.

O6bEM. OcHoBHBIE cBOWcTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBus u3 He€. OO0bEM npsamMoill u
HAKJIOHHOW MPU3MBbI, TWIMHAPA, TUpaMUbl U KoHyca. O0OBEM I1apa U 1MI1apoBOroO
CErMEHTA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
MWIMHAD, ONHCAaHHAas OKojo uwiauHApa. Ilepeceuenue chepbl u mapa ¢
miockocThio. Kacanuwe mapa u cdepbl miockocTeto. [loHsSTHE MHOrorpaHHuKa,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inomaas MOBEPXHOCTH LWIMHJpA, KOHYyca, IUIOMAaAb cPepbl U €€ YacTei.
[Tomobue B mpocrpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANECH MOBEPXHOCTEN
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHrii MHOTOTPAHHUKOB U TE€JI BPAILICHUS: CEUCHUS LIMIIMHAPA
(mapannenbHO U TEPHEHIUKYJISIPHO OCH), CEUEeHHS KOHyca (IapasuiebHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIMHY), CEUYCHHUS 111apa, METObl TOCTPOEHUS
CEUYEHUI: METOJ CIEI0B, METOJ BHYTPEHHErO0 NMPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYILEHN TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Haj BeKTOopamH. BekTopHoe
YMHOXEHUE BEKTOpOoB. (CBOICTBa BEKTOPHOro yMHOXeHUs. IIpsmoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIICHUH TE€OMETPUUYSCKUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. J[BHKEHUS W PaBEHCTBO (UTYD.
OOGmue cBoiicTBa JBWKEHUH. Bujbl JBMXKEHUM: TMapaUlebHBIA IePEeHOC,
LEHTpaJbHAsl CHUMMETpPHS, 3€pKaJibHasi CHUMMETPHUsS, IOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(OpMUPOBAHHOCTH TPAXKITAHCKON O3ULIMK 00YyJarOIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO0  YJ€Ha  POCCHUHWCKOro  oOIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH,
IpoIeayp TPaKAaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMEHHUe
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) naTpMOTHYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUICKONM MAaTEMATUYECKOM IIKOJIbI,
WCIONb30BAaHUE OTUX JOCTIDKEHUN B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKM U JACATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/lay, PEIICHUN, PacCyKJIECHUH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocmUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATIAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas ¢u3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAHWE LEHHOCTU TPYNOJIIO0uUs, HHTEpec K
paznmuyHbIM  chepam  mpodecCHOHANTBLHOM  JIEATENIbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM0o00pa30oBaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenpl, 0CO3HAHME III00aIbHOTO XapaKTepa KOJIOTHYSCKUX Po0IieM, OpUEHTAITHS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaroIlel cpeibl, IJIaHUPOBAHUE TIOCTYIIKOB M OIIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W  OOIIECTBEHHOM  NPaKTHUKHU, [OHUMaHUE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUSL W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMM, OBJIAJCHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYEeCKOW KYJIbTYPOM KakK CpEICTBOM IIO3HAHUA MUDA,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
VH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHUS JJ1s1 000OIIECHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  TPEOOPA30BBIBATH  CYKJICHHS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSX U YTBEPXKICHUSX, MPEHJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOI0), BEICTPANBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BbIOMpaTh croco0 penieHus ydeOHOM 3agadu  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEIICHUs, BBIOMpaTh HauboJee  MOAXOMANUHA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBrbie ucciienoBaresbCKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEAOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJIBI MO pe3yJibTaTaM
NPOBENEHHOTO  HAOJIONEHUS, WCCIEAOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCa, a TakKXKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUIIUTH MH(POpMAIIMU, JTaHHBIX, HEOOXOAMMBIX IIJII OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BUIIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh HH(MOpPMAIMIO, MPEACTABIATh €€ B pa3IUYHBIX (Popmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCIPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIIMU  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHs IO XOAY PELICHUS 3aauH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI,
npoOJieMBbl, pelIaeMoil 3ajadyd, BbICKa3blBaThb WJEH, HAIlEJICHHbIE Ha IIOUCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMICHUS 33/1a4d, YKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBJIAITh IIJIaH, aJITOPUTM pEIICHUS 3aJlayu, BRIOUpATh CIOCOO pPEIIeHUS C
y4€TOM HMEIOUTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedJIeKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crocobamMu CcaMOINpPOBEPKH, CAMOKOHTPOJIA Tpollecca W pe3ysibTaTa peuieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JACATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BUJIBI palOT, JIOroBapuBaThCs, OOCYXIaTh TIPOLIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYIMMU 4YiI€HAMU KOMAaHJbl, OLICHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUpPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPHU
pEIlIeHUH 3a/1a4 Y MTPOBEJICHUN MATEMATUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCUOMBI CTEPEOMETPHUM M CIICJICTBUS M3 HUX MPU PEHICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TMOHSTUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOTOI'paHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajuiesienunes, Kyo);

e KJaccU(UIMPOBATL  MHOTOTPAHHMKH,  BbIOMpass  OCHOBaHMS  JJIA
KJIacCU(UKaIUY;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMM C  CEUYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHUE (PUTYp HA IMJIOCKOCTb, BBIMIONHATH U300paxkeHus: GUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB PA3JIMUYHBIMH METOJAaMH, BBITIOIHATH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
nupaMua), TCOMETPUIECKUX TENl C TPUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
urypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMU;

e pemaTrh 3aJaud Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH W
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE MPOrPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIC CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJIEKaTh, NPEOOPaA30BBIBATH W HHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TMOJTYYEHHbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh pEaIbHbIE CUTYAIlMU, MPUMEHSATh W3yYEHHBIC MOHSTHUS B
mpoIecce IMOMCKAa  PEIICHHS  MaTeMaTH4ecKd  CcHOopMyIMpOBaHHOU
poOJIeMBbl, MOJICTMPOBATh PEATbHBIC CUTYallMH Ha S3BIKE TE€OMETPUH,
UCCIEA0BaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHHUEM T€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, periarh MPAKTUYECKUE 3aJlayuu,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTUS TEXHOJIOTUM.

K xoniry 11 kiacca oOyqaroniuiicss Hay4uTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBA3aHHBIMH C LUJIUHIAPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJIyYEHHS;

OIEpUPOBATH MOHATUIMHU, CBA3aHHBIMU C TE€JIAMU BPAILCHUS: HAIUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaimieHus (IWIMHAP, KOHYC, chepa u map)
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

KJIAaCCU(ULIMPOBATH B3AMMHOE PACIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYUCIIATh BEJIMYHUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJl BpaIlCHUS,
O0BEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpalllCHMS,
reOMETPUYECKUX TN C TPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATh MOHATUSMHU, CBS3aHHBIMH C KOMOWHAIUSIMU Tell
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WUJIH TEJO
BpalllCHMUS;

BBIYKCIIATh COOTHOLIECHUS MEXAY IJIOMAIIMH TOBEPXHOCTEH U 00bEMaMH
MOTOOHBIX TEI;

n300pakaTh H3ydaeMmble (QUTYpHl, BBIMOIHATH (BBIHOCHBIC) TUIOCKHE
YEpTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJl BPALLICHMS;

U3BIIEKaTh, HWHTEPIPETUPOBATH W NPeoOpa3oBbIBATh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TNPEICTABICHHYIO Ha
YepTekax U PUCYHKAX;

CBOOO/IHO OMEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH ONIEPALIMU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pemniaTh TEOMETPUUYECKUE 33/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUJIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJHO OMEpPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C JBU)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHU;

BBIMOJIHATh HM300paXEHUS MHOTOTPAHHUKOB M TEJ BpalleHUS TIpU
MapajjieIbHOM  NEPEHOCE, LEHTPATbHOW CHMMETPHUM, 3€PKaIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT NPSAMOH, Mpeodpa3zoBaHUsl IOJ00US;
CTPOUTh CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAILLEHUS: CEUEHHUS LIWIAHJpA
(mapaensHO M NEPIEHIUKYISIPHO OCH), CEUEHUs KOHYyca (MapalyiesibHbIe
OCHOBAHHUIO U MIPOXOASAIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
UCIOJIb30BaTh METO/ABl MOCTPOCHUSI CEYEHWMH: METOJ| CJIEI0B, METOJ
BHYTPEHHET 0 IPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEHN TUIOCKOCTH;



e JIOKa3bIBaTh I'€OMETPUYECKUE YTBEPIKICHUA;

e IPUMEHATh TFEOMETPUUECKHE (PAKTHI ISl PELICHHsS] CTEPEOMETPUUECKHUX
3aa4, MPEANOIAralolliuX HECKOJIBKO WIaroB pELIEHUs, €CIU YCIOBUSA
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

e pemarh 3aJa4Yd Ha JOKAa3aTeJbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

e TIPUMEHATH IPOrPpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMM YHUKALMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

e TMPUMEHATH  [OJYYECHHBIE 3HAHMWSA HA  IPAKTUKE:  CPABHUBATDH,
aHAJIM3UPOBATh U OLCHUBATh PEaJIbHbIE CUTYALlNH, IPUMEHSITh N3YUYCHHBIC
IIOHATHS, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajlbHbIE CUTYallUd Ha SA3BIKE I'€OMETPUM, HUCCIEAOBATh IOCTPOCHHBIE
MOJENM C UCIIOJB30BAHUEM TE€OMETPUYECKUX IIOHATUM U TEOPEM,
anmapata aiareOppl, pemarbh [pPaKTUYECKHE 3a/ladd, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Tallax PAa3BUTHUS T'€OMETPHHM Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.

BepOHTHOCTb H CTAaTUCTHKA

VYueOnblii kypc «BeposTHOCTH M CTaTUCTHKa» YINIYOJIEHHOTO YPOBHS
ABJIIETCS TPOJOJDKEHHMEM M Pa3BUTHEM OJHOMMEHHOIO ydeOHOro Kypca
yriyOJIEHHOTO YPOBHSI HA YPOBHE CPEIHETO O0IIero oopa3oBaHus. Y4eOHbIN Kypc
npeaHa3HaueH A GOPMHUPOBAHUS Y O0YUaAIOUIUXCS CTATUCTUYECKON KYJIbTYPhI U
NOHUMAaHUS POJHM TEOPHH BEPOSTHOCTEN KaK MATEMATUYECKOTO MHCTPYMEHTA IS
U3YYEHHS CIIyYallHBbIX COOBITHI, BeNMWYMH U TpoueccoB. IIpu u3ydeHuun kypca
o0oramaipTcs MpeACTaBICHUS OOy4yaloUMXcs O METOAaX HCCIIEAOBAHUS
U3MEHYMBOIO MHUpA, pa3BUBAETCid [OHUMAHUE 3HAYUMOCTH M  OOLIHOCTH
MaTeMaTHUYECKNX METOAOB IO3HAHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

ConepxaHue ydyeOHOro Kypca HaIpaBI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHusl, U
Ha Pa3BUTHE NPEIACTABICHUN O CIy4alHBIX BEIMYMHAX U B3aHMOCBA3SIX MEXIY
HUMH Ha Ba)KHBIX MPUMEpAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynprate y o0ydaromuxcs J0HKHO c(hOPMHUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIKUX MaTeMaTHUYECKUX MOEISAX, UCIOIb3yEMbIX
JUIsL  ONMHMCAHMSI ~ AHTPOIIOMETPUYECKUX M JAeMorpauyeckux  BEJIWYUH,
HOTPEUTHOCTEH B pa3iUYHbIE pOJa U3MEPEHUSX, JUIMTEIbHOCTH O0€30TKa3HOM



pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUHN U IIPOIECCOB
B oOmecTBe. Y4eOHbI Kypc sBisgercd 0a30d [JIs1 OCBOEHMSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOAO0B, HEOOXOJUMBIX CHEUUATNCTAM HE TOJIBKO MHKEHEPHBIX
CIIELMAJIBHOCTEH, HO TaK)KE€ COLMAIBHBIX U IICUXOJIOTMYECKUX, IIOCKOJIBKY
COBPEMEHHbBIE OOLIECTBEHHbBIE HAYKU B 3HAYUTEIBLHOM MEpEe MCIONb3YIOT anmnapar
aHanmu3a OOoJbIIMX JaHHBIX. LleHTpalbHYI0 YacTh yuyeOHOro Kypca 3aHUMAaeT
oOCyXJIeHHE 3aKOoHa OOJbIIMX uucesl — (YHIAMEHTAILHOTO 3aKOHA IMPHUPOIBI,
UMEIOILIET0 MATEMATUYECKYIO (DOpMaTHU3aIUIO.

B coorBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType ydyeOHOro Kypca
«BepoATHOCT, M CTaTUCTUKAa» Ha YriayOJEHHOM YpOBHE BbIEJIEHbI OCHOBHbBIE
cozepxarenbHble TUHUU: «CiydaiiHble COOBITUSL U BepOATHOCTH» U «CiydaliHble
BEJIMYUHBI U 3aKOH OOJBIINX YUCEID».

[ToMUMO OCHOBHBIX JTUHUN B y4€OHBIM KypC BKJIIOYEHBI 3JIE€MEHThI TEOPUU
rpadoB M TEOPHUM MHOXKECTB, HEOOXOIMMBIE Uil TOJHOLIEHHOIO OCBOCHHS
MaTepuajia JAAaHHOTO y4eOHOro Kypca M CMEXKHBIX MAaTeMaTHYeCKUX Y4YeOHBIX
KYpCOB.

Copepxanue smHUA «CiydaiiHble COOBITUSL M BEPOSTHOCTH» CIYKUT
OCHOBOW JUIs1 (pOpMUPOBaHUS MPEACTABICHUI O pacHpelesIeHUH BEPOATHOCTEU
MEK1y 3HAYCHHUSIMU CIyYalHBIX BEJIMYWH. Ba)KHYIO 4acTh B 3TOW COAEP/KATENBHOM
JMHHUU 3aHUMAET U3Y4YEHUE T€OMETPUUYECKOr0 U OMHOMUAIBHOTO PaclpeeleHu U
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTAMU — ITOKA3aTENbHBIM U HOPMAJIbHBIM
pacupeneneHusIMH.

Tembl, CBsA3aHHbIE C HENPEPBIBHBIMHM CIy4alHBIMH BEJIIMYMHAMH H
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMaHWE OOyYarouuxcs Ha ONHUCAaHUH U
U3YYCHUH CIyJalHBIX SBJICHUN C TMOMOIIBI0 HEMPEePhIBHBIX (yHKIUH. OCHOBHOE
BHUMAaHUE yIEISAETCS MTOKA3aTEIbHOMY U HOPMAJIBHOMY PaclpeeICHUsM.

B ydyeOHOM Kypce mpenycMaTpuBaeTcs O3HAKOMHUTEIbHOE H3YyUYEHHE CBSI3U
MEXKIy CIYy4alHbIMH BEJIMYMHAMHA W OINKWCAHUE JTOW CBA3M C IIOMOILBIO
ko3 dUIIMeHTa KOpPPEJALMUM W €ro BbHIOOPOYHOrO aHajora. ITH 3JIEMEHTbI
COJZIEpKaHMUsI Pa3BUBAIOT TEMY «/lnmarpaMMsbl paccenBaHusD), U3y4YECHHYIO HA YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMsl, © BO MHOIOM ONUPAIOTCS Ha CBEJCHUS U3
KYpCOB alreOpbl U T€OMETPUHU.

Emé omaun odneMeHT  comepKaHWsA, KOTOpPBIM  Ipe[uiaraercs  Ha
O3HAKOMMTEIBHOM YPOBHE — IIOCJIENOBATEIBHOCTh CIy4alHbIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHH. O3HAKOMIJICHHE C pacrpe/eieHueM
BEPOSATHOCTEH KOJMYECTBA TAaKMX COOBITMA HOCHUT pPa3BUBAIOIIMM XapakTep U
ABJIAETCA aKTyalbHBIM Ui OyQyIIMX aOUTYpPUEHTOB, MOCTYNAIOMIMX HAa y4yeOHbIE
CHEUANIbHOCTH, CBA3aHHBIE C OOIIECTBEHHbIMM HAayKaMH, IICHUXOJIOTHEH W
YIIPABIICHUEM.



Ha wu3ydyenue yuebHOro Kkypca «BeposSTHOCTb M CTAaTHCTUKA» Ha
yray0iaeHHOM ypoBHe orBoauTcs 68 vacoB: B 10 kmacce — 34 uaca (1 ugac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Hezenmo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ublil rpad, myt B rpade: nukisl U nenu. CteneHb (BaJeHTHOCTD)
BepiuHbl. ['padbl Ha miockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OIBIThI) U CIIy4ailHble COOBITHS. DI€MEHTapHbIE
coObITUs (ucx0bl). BeposTHOCTH ciaydailHOro coObITHS. Bau30CcTh 4acToThl U
BEpOsATHOCTH  coObITHil.  CrnyyailHble  ONBITBI € PAaBHOBO3MOKHBIMHU
AJIEMEHTApHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TTEpeceyeHue, 00beIMHEHUE, TPOTUBOIOIOKHbIE
coObITu. JInarpammel Diinepa. dopmysia cloxkeHus BEPOSTHOCTEM.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEW. JlepeBo CirydallHOro
skcnepumenTa. Gopmyiia noaHon BeposTHocTu. Popmyia baneca. HesaBucumblie
COOBITHSI.

buHapHBIi cydaliHbIN ONBIT (MCIIBITAHUE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO ycnexa. [lepectaHoBKu
u Qaxtopuan. Yuciao coueranuid. Tpeyrompuuk Ilackams. dopmyna OuHOMa
HeroTona.

Cepust He3aBUCHMBIX ucnbiTaHuM bepuymm. CnyyaiiHbpli  BbBIOOp U3
KOHEYHON COBOKYITHOCTH.

CnydaitHass  BenuuuHa. PacnpeneneHue  BepositHocTel.  /Imarpamma
pacnpenenenus. Onepanuuu Haj CIIy4allHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMUANBHOE.

CoBMECTHOE pacnpelesieHHne ABYX CIy4aWHbIX BennuuH. HeszaBucumeble
CIIy4aliHblE BEJIIMYUHBL.MAaTeMaTH4eCKOEe OXUJAHUE CIYYalHOW BEJIUYUHBI
(pacnpenenenusi). Ilpumepbl NpuUMEHEHHS]  MAaTEeMAaTHYECKOrO  OXKHMJIAHUS
(ctpaxoBaHue, JjoTepes). Maremarhuueckoe OXHJaHue OWHApHOW CiydaiHOU
BEIMYMHBL. MaremMarndyeckoe OXHIAHWE CyMMBl CIIyYaWHBIX  BEIMYMH.
MaremaTnueckoe OXKHJaHUE r€OMETPUYECKOTO u OMHOMMAIILHOTO
pacrpe1eICHU .

Hucniepcust ¥ CTaHAAPTHOE  OTKJIOHEHHWE  CIIy4ailHOM  BEJIWYUHBI
(pactipenenenus). Jlucnepcusi OMHApHOM CydailHOW BETMYMHBI. MaTeMaTuueckoe
OKMJIAHUE IIPOU3BENCHUS W JHUCIEPCHS CYMMBI HE3aBHCHUMBIX CIIy4alHBIX
BenuuuH.  Jlucmepcuss M CTaHJApTHOE  OTKJIOHEHHWE  OMHOMHAJIbHOTO
pactpeneneHusa. /[lucnepcnss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeneneHusl.

11 KVIACC



HepasenctBo YeoOniméBa. Teopema YeOwimuéna. Teopema bepnymnu. 3akon
OonpmMx  uucen.  BpiOopouHbld  MeTOJ — uccienoBaHuil.  BeiOopouHble
XapakTepucTuku. OLEeHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpOCTENIINX TUNIOTES C IIOMOILBIO U3YYEHHBIX PaCIpEIEICHUN.

HenpeppiBHBIE citydaiiHble BenuuuHBL. [IpuMmeppl. @PyHKIUS TJIIOTHOCTH
BEPOSTHOCTU paclnpeneneHnus. PaBHOMepHOE paclpenesneHue M ero CBOWCTBA.
3ajaun, NpUBOIALLME K ITOKA3aTEIbHOMY PAaCIpPENEIICHUI0. 3a/1a4u, TPUBOIAIINE K
HOPMAJIBHOMY pacnpeneneHuro. O yHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeJIbHOTO pacipeeeHus], PYHKIHS TUIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus. OyHKINS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIECIICHUS.

[TocnenoBaTeNbHOCTh  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH. 3amauw,
IIpUBOAALIME K pacnpeneneHunro Ilyaccona.

KoBapuanusa nByx ciydaiiHblx BenuuuH. KodpduuueHt auHenHoM
koppemsauuu. CoBMeCTHbIE  HAOMIOACHHUS JIBYX BEJIMYMH. BbIOOpOUHBIiA
kodddunreHT koppeisiuuu. Paznuune Mexay JTUMHEHMHOW CBSI3bI0 U MPUYHUHHO-
CJIEICTBEHHOM CBsI3b10. JIMHENHas1 perpeccusi, METOI HAMMEHBIINX KBaJApPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOAATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKIAHCKON MO3ULUH 00YYAIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBJICHHM,
IpoIeayp TPaKAaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMEHHUe
B3aMMOJCICTBOBATh C COLUUAIBHBIMA HWHCTUTYTAaMH B COOTBETCTBUU C MX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHUMCKUX MAaTEMATHUKOB U POCCUMCKOM MAaTeMAaTUYECKOW IIKOJIBI,
WCIIONIb30BAaHUE OSTUX JOCTIKEHUN B JpYrMX HaykaX, TEXHOJIOTUAX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOIO C IMPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO;

4) 3cTeTHYeCKOro0 BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHU, PaCCYKIECHNUN, BOCTIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MaTeMaTUYeCKWe 3HaHUS B
UHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATIAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyAY, OCO3HAHHME LIEHHOCTH TPYyLOMOOUs, HHTEpeC K
paznuyHbIM  cepam  mpodeccHOHANLHOM  JEATENIbHOCTHU,  CBS3aHHBIM €
MaTeMaTUKOW M €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MareMaTH4ecKoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 Ha MPOTSIKEHWU BCEH KU3HMU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpelbl, 0OCO3HAaHME TJI00ALHOTO XapaKkTepa dKOJIOTHYECKUX MTPOOIIeM, OpUCHTALIUS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIlel cpelbl, IJIAaHUPOBAHUE TOCTYIIKOB M OIIEHKM HMX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W  OOIIECTBEHHOM  NPaKTHUKHU, [OHUMaHUE
MaTEMaTUYECKON HayKu Kak c@epbl YelOBEYECKOM JIeATeIbHOCTH, 3TaroB €€
pa3BUTUSL W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMM, OBJIAJCHUE SI3BIKOM
MaTreMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOHM Kak CpEICTBOM MO3HAaHUA MHPA,
FOTOBHOCTh OCYHIECTBJISITh TMPOEKTHYHO M HCCIEHOBATEIBCKYIO JEATEIbHOCTD
VH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHNs] TIOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(DUKAIUH,
OCHOBaHUS JJ1s1 000OIIECHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTeMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMEHUSX U YTBEPXKICHUSX, MPEHJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPANBATh apryMEHTAIUI0, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BbIOMpaTh croco0 penieHus ydeOHOM 3agadu  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pelIeHUs, BBIOMpaTh HauboJee  MOAXOMANUHA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBrbie ucciienoBaresbCKue 1eiicTBHUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (POpMHPOBATH TUIOTE3Y, apryMEHTUPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMHU, SIBJICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOINEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBENEHHOTO  HAOJIONEHUS, WCCIEAOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCa, a TakKe BbIABUIAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JACPUITUTH WH(DOpPMAIIUY, TaHHBIX, HEOOXOMAMMBIX JIJIT OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WH(OPMAIMIO Pa3IMYHBIX BHUJIOB H
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHUSA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeJIIMU  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHs IO XOAY PELICHUS 3aauH,
KOMMEHTHPOBATh OJy4YECHHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3aiadyd, BbICKa3bIBaThb WJEH, HAIllEJICHHbIE HA IIOUCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMUMe M CXOJCTBO IO3ULUH, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, HKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBeEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranmzanmus:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4€TOM HMEIOUTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP0J1b, SMOLHOHAJIbHbIA HHTEJLICKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIbHOM  pedJieKCMH  KaKk  OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crocobamMu CcaMOINpPOBEPKH, CAMOKOHTPOJIA Tpollecca W pe3ysibTaTa peuieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PEIICHUU 3a/auH,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHUS WJIA HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUNOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JeSITENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThI, paclpenessTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBIIOJIHATH CBOK 4YacTh pPadOTBl U
KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYITMMU 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUpPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

CBOOOJTHO OIEPUPOBATh MOHATHSAMH: Tpad, MIOCKUN rpad, CBSA3HBIN Tpad,
nyTh B rpade, Ienb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4aHOTO
AKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUSMU: CIyYaWHBIA JKCIEPUMEHT (OIBIT),
clly4yailHOe COOBITHE, DJIEMEHTAPHOE CIydailHOE COOBITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4ailHOrO  OMbITA, HAaXOJUTh BEPOATHOCTH COOBITUA B  ONBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJIUTh U (POPMYIUPOBATH COOBITUS: TIepeceYeHrne, 0ObEAMHEHNE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOXKHOE JAHHOMY, HCIOJIb30BaTh JHAarpaMMbl
Dilyiepa, KOOPJUHATHYIO MPSIMYIO JUIsl pelIeHHs 3ajiad, MOoJb30BaThes (PopMyIioit
CJIOKEHHS] BEPOSITHOCTEN ISl BEPOSITHOCTEH IBYX M TPEX CIy4alHbIX COOBITHIA;



OIIEpUPOBATH  IIOHATUSAMM:  YCJIOBHAsl  BEpPOSITHOCTb,  YMHOYKEHHE
BEPOSTHOCTEH, HE3aBHCUMbIE COOBITHS, JAEPEBO CIY4YalHOIO 3KCIEpUMEHTA,
HaxXOJUTh BEPOATHOCTH COOBITHMM C MOMONIBIO NpPaBUIA YMHOXEHHS, JepeBa
CIIy4alfHOTO OIIbITa, MCIIOJIB30BaTh (POPMYIy IOJIHOM BEPOATHOCTH, (POPMYITy
baiieca npu pemeHuu 3agad, onpeAessaTh HE3aBUCUMOCTb COOBITUM MO (opMysie U
10 OPraHU3aLMH CIy4allHOTO SKCIIEPUMEHTA;

OPUMEHATh M3y4eHHbIE KOMOMHATOpHbIE (OPMYNbl Ui TEepeUUCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4ailHOTO OIbITa, PEIICHUS
3aJ1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOZIHO  ONEpUpOBaTh MOHATUSIMHU: OWHAPHBIA  CIy4allHBIM  ONBIT
(McnbITaHUE), yCIEX M HEey/Jada, HE3aBUCUMBIE HCIIBITAHMS, CEpUsl HCIBITaHWM,
HAXOJUThb BEPOATHOCTH COOBITHI: B CEpUU HCIBITAHUN 7O MEPBOrO ycrexa, B
Cepuu MCIbITaHUM BepHyiM, B OIBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: ClIydaiiHas BEJIMYHMHA, paclpe/ieicHUe
BEpOSATHOCTEH, [uarpamMma pacrpezesieHusi, OWHapHas CiydaiiHas BeJIUYWHA,
reoMeTpUYecKoe, OMHOMHUATbHOE PACIIPE/ICTICHHE;

OIIEpUPOBATH IOHATUSMH: COBMECTHOE PACIpPEIEICHUE JBYX CIy4alHBIX
BEJIMYMH, UCIOJb30BaTh TAaOJUIy COBMECTHOIO pacIpenesieHus ABYX CIy4alHbIX
BEIMYMH JUIA BBIICJICHUS pACHpPENEICHUs KaXJAOW BEJIUYUHBI, OIPEACICHUS
HE3aBUCHUMOCTU  CIy4alHBIX  BEJIIMYMH;CBOOOJHO  ONEpPUPOBATh  MOHATHEM
MaTeMaTUYECKOro OXKUAAHUS CIIydalHOM BEIMUYUHBI (pacipeesieHus ), IPUMEHSITh
CBOMCTBA MAaTE€MaTU4YECKOr0 OXHMJIAHWS MNpU PEIICHHH 3a7ad, BBIYUCITH
MaTEeMaTUYECKOe 0’KHUJIaHHe OMHOMHUAIBHOTO U TEOMETPUUYECKOT0 paclpeiesICHHI;
CBOOOJTHO ONEPUPOBATh MOHATHSAMHU: JHUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IIPUMEHATH CBOWMCTBA IUCIEPCUM CIY4alHOW BEIUYUHBI
(pactpeneneHusi) NpH PEUIEHUH 337ad, BBIYMCIATH JHUCIEPCUI0 M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMHAIILHOTO PacIpeesICHUH.

K konity 11 kiaacca oOydaronuics HayqYuTCs:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTHKHU 10 JaHHOW BBIOOPKE U OIICHUBATh
XapaKTEPUCTUKH TI'EHEpajJbHOW COBOKYNHOCTH JaHHBIX 110 BBIOOPOUYHBIM
xapakrepuctukam. OLIEHUBAaTh BEPOSATHOCTU COOBITHIA M NPOBEPATH MPOCTEHIIMNE
CTaTUCTUYECKHUE TUIOTE3bI, MOJIb3YSCh U3yYEHHBIMU PACIIPEACIICHUSIMU;

IPUBOJIWTH  NpPUMEPBl  3a4a4, I[PUBOMIIMIMX K  ITOKA3aTE€IIbHOMY
pacupeneneHnio, 3aAad, MOPUBOMSAIIMX K HOPMAJIbHOMY  PAaCIPENEIICHUIO.
OnepupoBaTh HOHATUAMU: (QYHKIUS IUIOTHOCTH BEPOSTHOCTH IIOKA3aTEJIbHOTO
pacnpeneneHus, GyHKIMS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbLHOTO pacipeeieHus,
(YHKIMSA TJIOTHOCTM M CBOWCTBA HOPMAJbHOIO paCHpeNesiCHUs; ONpPEesTh
KO3 OUITMEHT TUHEHHON KOPPENAINH, BHIOOPOUHBIA KOIDPHUITUEHT KOPPEIIAIIIH.



TEMATHYECKOE IINTAHUPOBAHMUE - Anredpa u HayaJjia MAaTeMAaTHY€CKOr'0 aHAIM3A

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPorpaMMmel Bcero Konrponknsie | - Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHOX€CTBO IEMCTBUTENBHBIX YUCEIL.
1 MHorouensl. PanmoHaibHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JIMHEMHBIX
YpaBHEHHI
) Oynkuuu u rpaduku. CreneHHast QyHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudmeTnueckuii KOpeHb N-0if CTENeH . 15 1
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas QyHkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHoMmerpuyeckre BoIpaxeHus 1 99 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoiBubie pynkuuu. [Ipon3soaHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudposbie)
n/n NporpamMmsl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTeJibHbIe
padoThI padoThI pecypes
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppanunonanbHble, MOKa3aTeIbHBIC H 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3anauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHMUE - I'eomerpust

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MpOrpaMMsbl Bcero Konrponknsie | - Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypenr
1 BBenenue B cTepeoMeTpHio 23 1
5 B3auMHoe pacnosoxeHue NpsMbIx B 5 1
IPOCTPaHCTBE
3 [MTapannensHOCTh MPSIMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL HPSAMBIX U 25
TUTOCKOCTEH B IPOCTPAHCTBE
VYTl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOPGHH@, 0000IIleHNE U CHCTEMATH3AIIUS 5 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHUE, 000 LueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpEHUE, 0606meHI/UIe u 17 9
CHCTEeMaTU3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 8 0




TEMATHUYECKOE IINTAHUPOBAHMUE - BeposiTHOCTb U CTATHCTHKA

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuuyeckue
NporpaMMsbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
1 DneMeHTHI Teopuu rpados 3
5 CitydaiiHble OIBITHI, ClTyyailHble COOBITUS U 3
BEPOSITHOCTU COOBITHI
Onepauuu HaJ MHOXECTBAMU U
3 coObITHsIMH. CIIO)KEHUE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTb.
HesaBucumble cOOBITHS
4 OneMeHTbl KOMOMHATOPUKU 4 1
Cepuu nocie0BaTeNbHBIX UCIBITAHUMN.
) Wcnbitanus bepraymm. CiyuaitHslii BEIOOp )
13 KOHEYHOM COBOKYITHOCTH
6 CrnyJaiiHble BeJTMYUHBI U PACTIPECICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 0




11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbBbIE

HauMeHoBaHMe pa3iesioB U TeEM (uudpoBbie)
Ne n/m Konrtpoiasnsie | IlpakTnueckue

NMporpaMmmabl Bcero o0pa3oBaTesbHbIE

padoThI padoThI
pecypchbl

3aKOoH OOJIBIIHMX YU CEIT

DneMeHThl MAaTEMaTHUYEeCKOU CTaTUCTUKHI

HenpepriBHbIE cllydaiiHbIe BETMYNHbI

(pacnipezeneHust), MOKa3aTeIbHOE U 4

HOPMaJIbHOE pacHpeaeIeHus

Pacnipenenenue Ilyaccona

CBsI3b MKy CTy4YaHBIMHU BETUYUHAMH

O06o00meHne 1 cucTeMaTH3alus 3HaHU! 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHMUE - Anredpa u Haya/ia MAaTeMaTHYECKOI0 AHAJIN32

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrpoaibie | Ipakririeckue f/lli’.y‘leHl/lﬂ :6[?aI;OBaTenLHLIe
padoThI padoThI pecypenr
1 MHoxecTBO, Onepaly HaJl MHOKECTBAMHU 1
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHenne TeOpeTHKO-MHOKECTBEHHOT O 1
amnmnapara JUIsl pelieHus 3a1au
Panmonanbabie uncna. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE 1POOU, TTPOIIEHTHI, 1
OeCKOHEUHbIE TepHoInYecKre Tpoou
Panmonanpabie uncna. OOBIKHOBEHHBIE U
5 JECATUYHbIE TPOOH, ITPOIIEHTHI, 1
0eCKOHEUHBIE MTePUOANYECKHE POOH
6 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
pelIeHys MPUKIAIHbIX 3a1a4
- [Ipumenenue npoOeit ¥ MPOLIEHTOB JIst 1
pElICHHS MPUKIATHBIX 330249
3 JerictBuTenbHbIE YMcaa. PannoHanbHbIe U 1
MppalroHaJbHbIE YUCIIA
9 ApudmeTnueckue oneparuu ¢ 1
JEHCTBUTEIFHBIMY YK CIIAMU
10 Mopnynb TeHCTBUTENBHOT O YUCIA U €TI0 1




CBOICTBa

11

[TpuOmxEHHBIC BRIUMCIICHUS, TTPaBUIa
OKpYTJICHUS, MPUKUKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IBI PELICHUS LETBIX U
JIpoOHO-palliOHATILHBIX YPaBHEHUN 1
HEPABEHCTB

13

OCHOBHBIE METO/IBI PELICHUS LETIBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIENbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

15

MHorousieHbl OT OJJHOW NEePEMEHHOM.
Jlenenre MHOT 04jI€Ha Ha MHOTOUJIEH C
octatkoM. Teopema besy

16

MHOTO4JICHBI C IETBIMU KO3 (D PHUITHEHTaMU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl TMHEWHBIX YPaBHEHUM.
OnpenenuTens MaTPULbl 2X2, €ro
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYUCIIEHUE €T0 3HaYEHUs

20

OnpenenuTens MaTpULbl 2X2, €ro
r€OMETPUYECKHUNA CMBICI U CBOMCTBA;
BBIYUCIICHHE €T0 3HA4YCHUS

21

[IpumeHnenue onpenenuTens Ui peleHus




CHCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenue npukiagHeIX 3a7a4 ¢ IOMOIIBIO
CHCTEMBI JIMHENUHBIX YPABHEHUI

23

Pemenune npukiaaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

24

Kontponbshas pabota: "PanmonanbHeie
ypaBHEHHS U HepaBeHCTBA. CHUCTEMBbI
JIMHEWHBIX ypaBHEHUN"

25

@yHKLHUSA, CIIOCOOBI 3aAaHUSI PYHKLIUU.
B3aumno o6patHbie pyHkunu. Kommnosumus
byHKIIUN

26

I'paduk pyHKIIMH. DIIeMEHTapHBIE
npeoOpa3zoBaHust rpauKoB QPYHKIIUN

27

O6umacth onpeneneHus U MHOKECTBO
3HaueHu# pynkuuu. Hymu pyHkumm.
[IpomexxyTkH 3HaK MOCTOSHCTBA

28

UéTHble 1 HeUETHBIE (DYHKIINH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTHU ()YHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haubonbiiee 1 HauMeHblIeE 3HAUEHUE
(YHKIMM HA TPOMEXYTKE

30

JluHelHas1, KBaJpaTHYHAS U IPOOHO-
nuHeiHas QyHKIUU

31

DJIeMEHTapHOE UCCIIEA0BaHUE U
[IOCTPOEHUE TPaPUKOB ATUX (PYHKIIHHI

32

DJIeMEeHTapHOE MCCIIeA0BaHNE U
MOCTPOEHUE TPAPUKOB ATUX (DYHKITHIA




CreneHp ¢ IEIbIM IOoKa3aTeneM. bruHom

33
Herorona

34 Crernenb ¢ 1enabIM NokasarteneM. bunom
HeroToHa
CrenenHast QyHKIHS ¢ HATYPAIBHBIM U

35 LeTbIM NTOKa3aresneM. E€ cBolicTBa u
rpaduk

36 KonTponbsHas padora: "Crenennas
¢bynknus. E€ colictBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJIbHOM
CTENEHH U €ro CBOMCTBA

38 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COZIEpKaIIMX CTEIEHNU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKECHUN,
CoJIepXKallliX CTENEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BHIPAKECHUH,
COZIEpKaIIMX CTEIEHU U KOPHU
Uppaunonansubie ypaBHeHus. OCHOBHbBIE

42 METO/Ibl PELIEHUS UPPALMOHAJIBHBIX
ypaBHEHUM
HppannoHansHbie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIIEHUS HPPALMOHAIBHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METObI PEIIEHUS UPPALMOHAIBHBIX

YPaBHEHH I




PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

4 HMppalUOHAJIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
UppanoHaJbHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppanoHaIbHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUN
UppalyoHaIbHbIX YPAaBHEHUM
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak (yHKIIMH OOPAaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa 1 rpaduK KOpHS N-Oi CTENEeHU

50 KakK ()yHKIIMK OOPAaTHOM CTENEHH ¢
HaTypaJibHBIM IOKa3aTelleM
KonTtponbshas padota: "CoiicTBa 1 rpapuk

51 KOpH# N-0i1 ctenenu. MppannonansHeie
ypaBHeHHS"

59 CreneHb ¢ pallMOHaIbHBIM IOKa3aTeNIEM U
e€ CBOMCTBa

53 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTeNIEM U
€€ CBOWCTBa

54 CrerneHb ¢ pallMOHaIbHBIM [10Ka3aTEIEM U
e€ cBOlCTBa

55 [TokazaTenbHas QyHKIUS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMH IS
pelIeHNs ypaBHEHUM

57 Hcnonbs3oBanue rpaduka GyHKIUT IS




pelIeHNs] YpaBHEHUM

[Toka3arenbHble ypaBHeHUsI. OCHOBHBIE

58 METO/Ibl PEIIEHUs MTOKa3aTeNbHbIX 1
YpaBHEHHI
ITokazarensuble ypaBHeHUs. O CHOBHEIE

y

59 METObI PEIICHUS 10KA3aTENbHBIX 1
YpaBHEHHI
[TokazatenbHbie ypaBHeHUSI. OCHOBHBIC

60 METO/IbI PEIICHUS MTOKa3aTEIbHBIX 1
ypaBHEHUM

61 Kontponbhas pabota: "IlokazatenbHast 1
¢yukuus. [lokazarenbHbie ypaBHeHuUs"

62 Jlorapudm umcna. CpolicTBa Jiorapudma 1

63 Jlorapu¢wm uncna. CoiicTBa Jorapudma 1

64 Jlorapudm umcna. ColicTBa Jiorapudma 1

65 E€CATUYHBIE U HATYPAJIbHBIE JTOrapu hMBbI 1

Ty
66 E€CATUYHBIE U HATYpPaJIbHBIE JOrapuhMbl 1
Yy

67 [IpeoOpa3zoBanue BhIpAXKECHUN, COEPIKAIIIX 1
sorapu (Mbl

68 [IpeoGpazoBanue BeIpaKEHH, COAEPIKAIINX 1
norapu (Mol

69 [IpeoOpazoBaHue BBIpAKEHHH, COAEPIKAIINX 1
Jorapu(Mel

70 Jlorapudmuyeckas QyHKIus, e€ CBOMNCTBA U 1
rpaduk

71 Jlorapupmuyeckas pyHKIMs, €€ CBOMCTBA U 1

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN IS

2 pellieHus YpaBHEHUN

73 Ucnonb3oBanue rpaduka GyHKIUN 1715
pelIeHNs] YpaBHEHUM
Jlorapudmuueckne ypaBHeHus1. OCHOBHbIE

74 METO/IbI pEeIIEHUs JIOrapu (PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI peIICHUs JIoTapu(PMUYECKUX
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YpaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/bI B PEIICHUN
norapu(pMUYECKUX YpaBHEHHH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
Jorapu(pMUYECKUX YpaBHEHHMA

79 Kontponbhas pabora: "Jlorapudpmuueckas
¢bynkuus. Jlorapupmuueckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCJIOBOI'O apryMeHTa

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

82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOI'O apryMeHTa

83 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOI'O apryMeHTa

84 Tpuronomerpuyeckas OKpyXHOCTb,




OINpeIeJICHUE TPUTOHOMETPUUECKUX
(YHKIHIA YU CIIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyXHOCTb,

85 OTIpE/IEIICHNE TPUTOHOMETPHICCKUX 1
(YHKIMI YU CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHY ECKUE (POPMYIIBI 1

89 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKECHHUI

01 ITpeoGpa3oBaHuE TPUTOHOMETPUUECKHX 1
BBIpaXEHU

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIpaKCHHI

93 ITpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenue TpuroHOMETpUYECKUX ypaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

97 Pemenne TpuroHOMETpHYECKUX ypPaBHEHUI 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHHUI 1

99 Penienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Pemienue TpuroHOMETpUYECKUX ypaBHEHUI 1
KonTtponbsHas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAXKEHUS U 1

TPUTOHOMETPUYECKHUE YpaBHEHUA"




[TocnenoBaTrembHOCTH, CITOCOOBI 3aTaHUS

102 nociieqoBarTeabHocTel. Meron
MaTeMaTU4YeCKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHbBIE

103 nocyenoBaTeapbHOCTH. MicTopust aHanmm3a
OCCKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomerpuyeckas nmporpeccust

106 beckoHeuHo yObIBaroas reoMeTpruuecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH CHIIMAIBHBIN POCT.
Uucno e. Dopmyia CIOKHBIX TPOLIEHTOB

109 JIMHEeHbIN U 3KCHOHEHITUAIILHBIN POCT.
Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccu Ajis perieHus
peasibHBIX 337a4 MPUKIAJHOTO XapaKTepa

111 KonTtposnpnas pabora:
"[TocnenoBaTeabHOCTH U Iporpeccun”

112 HenpepbiBHBIC (DYHKIIMH U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI rpaUKOB
GbyHKIUH

114 CpoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meron NHTEpBAIIOB AJIs PELICHUS




HEPaBEHCTB

MeToa UHTEPBAIIOB JJIs1 PEIIECHUS

117
HEpaBEHCTB

118 MeTon MHTEpBAJIOB JUIs PEIICHUS
HEpaBEHCTB

119 [TpumeHeHnEe CBOMCTB HENpPEPhIBHBIX
GyHKIUH 1715 peneHns 3a1a4

120 IIpumeHeHne CBOMCTB HENPEPbIBHBIX
GbyHKIUI 171 peneHns 3a1a4d

121 [TepBas 1 BTOpas mpou3BOIHbIC QYHKIIUN

199 Onpenenenne, reOMETPUYECKUNA CMBICT
MPOU3BOTHOU

123 Omnpenenenue, GU3NIECKUNA CMBICI
MPOU3BOIHOMN

124 VYpaBHeHUE KacaTeIbHOI K TpaduKky
byHKIIUN

195 VYpaBHEHUE KacaTeIbHOHN K TpauKy
byHKIIH

126 [Tpou3BoaHBIC DIIEMEHTAPHBIX PYHKITUN

127 [Ipon3BoaHbIE IEMEHTAPHBIX (DYHKLNI

128 ITpousBogHast CyMMbI, IPOM3BEIECHUS,
YaCTHOI'O M KOMITO3ULIMH (DYHKIIHI

129 [TpousBogHAst CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHI

130 [TponsBogHAsT CyMMBI, TPOM3BEICHUS,
YaCTHOTO M KOMITO3HUIIUH (DYHKITHIA

131 Kontponsnas padora: "IIpouszBognas"




[ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS

132 1
3HaHui: "YpaBHeHusa"
133 [ToBTOpEHuUe, 00600IICHNE, CUCTEeMATH3AIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoIbHAs paboTa 1 1
135 Htorosas koHTpoJIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 0000I11IeHNEe, CHCTEMATH3aIH 1
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

IIpuMeHeHue MpoOn3BOIHON K
UCCIIeIOBaHNIO QYHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumenenue npou3BOIHOMN K
uccienoBaHui0 GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[TpumeHeHue nMpou3BOAHON K
HccleoBaHui0 GYHKIHUMA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOIHON K
UCCIIeIOBAHUIO (DYHKINHN HA
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue MpoOn3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
WCCIIeIOBAaHUIO (PYHKIIUN Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbonbIIEro U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(GYHKIIMHM HA OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHBIIIEr0 3HAYCHHSI HETPEPhIBHON
(GYHKIIUU HA OTPE3Ke

Haxoxnenne HanOoIbIIErO U
HAaWMEHBIIIErO 3HAYCHUSI HETIPEPHIBHOU
(GbyHKIMM HA OTpe3Ke

10

HaxoxneHne HanOoNbIIErO U
HAUMEHBIIIEr0 3HAYCHHUSI HETPEPHIBHON
(YHKLIHMU Ha OTpe3Ke

11

Haxoxxaenue HanOonbLIero u
HAUMEHBILIEr0 3HAaYCHHUSI HETPEePhIBHON
GbyHKIMK HA OTpE3Ke

12

Haxoxnenne HanOOnbIIEro u
HAaWMEHBIIIEr0 3HAYCHUSI HETIPEPHIBHOU
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYIIEro PEeIeHNs B
MNPUKJIAHBIX 3a7auax

14

[Ipumenenne npou3BOIHOM I
HAaXO0XJCHUS HAWITy4llIero PEeIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[TpumeHeHne NPOU3BOAHOMN JJIA
OMpEIECNICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOro (hopMyJIoH Win
rpadguxom

16

IIpumenenne npou3BOIHOM 1JIs
OIIpEeNIEHHS] CKOPOCTH U YCKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nim
rpadukomM




17

Komnosunus Gynkunii

18 Kommosumus GyHKIum

19 Komnosunus GyHkunii

20 ['eomerpuyeckue 06pa3bl ypaBHEHUHN Ha
KOOPAMHATHOM MJI0CKOCTU

21 I'eomerpuueckue 00pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHON"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (PYHKITUH.
[TpaBusa HaX 0K IEHUS TTIEPBOOOPAZHBIX

25 [TepBooOpa3HbIe 27IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaXOXKIE€HUS TEPBOOOPA3HBIX

2 NHuterpan. I'eoMeTpUueCKuid CMBICI
WHTErpasa

27 Brruncnenue onpeaenéHHOro HHTErpajia
no popmyne Herorona-JIeliOnuma

28 Brruncnenue onpenenéHHOro HHTErpaga
no popmyne Hororona-JlelOnuma

29 [TpumeHeHue HHTErpaia s HaX 0XKIEeHUS
IIoIIaaeH mIockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00BEMOB T€OMETPUYECKUX TEI

31 [Tpumeps! pemienuit nudepeHratbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udepeHIanbHbIX

32 .
ypaBHEHUI
MartemaTH4ecKoe MOJEIMPOBAHUE

33 PEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
mudepeHInaIbHbIX YpaBHEHUH

34 KonTtponbhas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U rpaUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 TpuroHomerpuueckue QyHKIHH, UX
CBO¥CTBa U rpaduku

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT00p KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOI OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT60p KOpHEW TPUTOHOMETPHUECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTprUYECKuX

44
HEPaBCHCTB

45 PerieHne TpUrOHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHre TpUroHOMETPUYECKUX
HEPaBEHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKITUH.
Tpuronomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHS
MOKa3aTelIbHbIX HEPABCHCTB

50 OCHOBHBIE METOBI PEUICHHUS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHHSI
MOKa3aTelIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTelIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
Jorapu(PMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS

norapu(MUYECKUX HEPaBEHCTB




OCHOBHEIE MCTOABI pCHICHUA

> UppaIOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHAIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UpPpaLMOHAJILHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHUSI
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeToabl pereHus
UPpaLMOHAJIBHBIX YPaBHEHUH
62 ['paduueckrie METONIbI peleHus
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre METOABI perIeHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METOIBI pelICHUS
MIOKa3aTeIbHBIX HEPABEHCTB
65 ['padmaeckre METOABI perIeHHs
Jorapu(MUYECKUX YPaBHEHUI
66 ['paduaeckre MeToabl pereHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie METONIBI peleHus
Jorapu(pMUIECKUX HEPABEHCTB
['paduueckrie METONIbI peLICHUS
68 MOKA3aTeNbHBIX U JIOTapH (PMUYECKUX
ypaBHEHUI
['padmaeckre METOABI perIeHHs
69 MOKa3aTeNbHbIX U JIOrapu(PMUUYECKUX

YpaBHEHHI




70

I'padmueckune MeTobl pemeHus
MOKa3aTENbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUIECKIX
HEpaBEHCTB

72

KontponeHas pabora: "UppanuoHanabHble,
IoKa3aTellbHbIE U Jorapudmuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUTOHOMeETpUuYeckas GOpMBbI 3amucu
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpudeckas GopMBbl 3aKcu
KOMIUIEKCHOTO YHCIa

75

ApudmeTrueckre orneparm ¢
KOMILIEKCHBIMU YHCIIaMH

76

ApudmeTrueckue orneparuu ¢
KOMIIJIEKCHBIMU YK CJIAMH

77

I/I3o6pa>1<eHHe KOMIUICKCHBIX YHMCCJI Ha
KOOpI[HHﬂTHOfI IIJIOCKOCTHU

78

N300paskeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

dopmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI JJIA




penieHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabora: "KommiekcHble

82 |
qucia

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble uncia

85 [IpumeHeHne NpU3HAKOB JEIMMOCTH
LENTBIX YUCET

86 [TprMeHeHue MPU3HAKOB JETUMOCTH
ENIbIX YHCeT

87 [IpumeneHne NprU3HAKOB JEIMMOCTH
uenbix yucen: HOJl u HOK

88 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
nenpix yucen: HOJl u HOK

89 [TpumeHeHne Npru3HaAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU IO MOJYJTIO

90 [IpumeHeHue TpU3HAKOB JIETMMOCTH
LEJIBIX YUCEN: OCTATKU MO MOJYJIIO
[TpuMeHeHue MPU3HAKOB JEIUMOCTH

91 LEJNbIX YKceN: anropuT™ EBximaa nis
peleHus 3a/1a4 B IeJIbIX YHCcax

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucreMa 1 COBOKYIIHOCTb YPaBHEHMIA.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYITHOCTh YpaBHEHHI.

PaBHOCHILHBIC CHCTEMBI M CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METOABI PELIEHHS CUCTEM U
COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U
96 COBOKYITHOCTEH HppariioHaIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHUI

OcHOBHEIE MCTOABI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
100 COBOKYITHOCTEH JIorapupmMuaecKix
YpaBHEHUM

[TpuMeHeHue CHCTEM K PEIICHUTO
MaTeMaTHYECKHUX 3a/1a4 U 3aja4 13

101 pa3IMYHBIX 00JIACTEH HAYKU M pealibHOM
YKU3HH, UHTEPIIPETALUS TTOTYICHHBIX
pe3yJIbTaToB

IIpumeHeHue cucTeM K peIeHuIo
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3

102 Pa3IMYHBIX 00JIACTEH HAYKH M peaibHOM
YKU3HU, MHTEPIIPETaIHs MOTYYeHHbIX
pe3yJIbTaTOB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJa4 U 3a1a4 U3

103 pa3IMYHBIX O0JNacTell HAYKH U peaTbHOU
YKU3HU, MHTEPIIPETaIHs 1OTYYEHHBIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 palMoHANbHBIX, UPPALIIOHATBHBIX
[I0Ka3aTEeNbHbIX U JIOrapuHMHUUECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTPaMU

106 ParrionanbHbIe HEpaBEHCTBA C
napamMeTpamu

107 PannonanbHbIEe CHCTEMBI C TApaMeETpaMu

108 HppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 WppanoHaabHbIe CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YypaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTesnbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEpaBEHCTBA C NapaMeTpaMu

113 Jlorapudmuyeckue cuCTeMBbI ¢
napaMerpaMu

114 Tpuronomerpuueckue ypaBHEHUS C
napamMeTpamu

115 TpuroHomerpryeckue HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETpUYECKHE CUCTEMBI €
napaMeTpaMu

117

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peaabHbIX
CUTYalMi C TOMOIIBI YPABHEHUH C
napameTpaMu

118

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIEJIEN peaibHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C rapameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMH C HOMOILbIO CUCTEM YpaBHEHUU
C mapameTpaMu

120

KonrtponeHas pabora: "3agauu ¢
napameTpaMu”

121

[ToBTOpeHue, 0000IICHHE,
cUCTeMaTH3alMs 3HaHui: Y paBHeHUs"

122

[ToBTOpeHue, 06odIIeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHUs"

123

[ToBTOpeHue, 0000IICHHE,
CHUCTEMaTHU3allMs 3HaHHI: 'Y paBHEHUS.
Cucrembl ypaBHEeHHI"

124

[ToBTOpenue, 006o06IICHNE,
cuctemaTtu3anus 3Hanui: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3anus 3Hanuii: "HepaBenctsa"

126

[ToBTOpenue, 0600IICHNE,




cuctemaTtu3anus 3Hanui: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBogHas u 1
eé npuMeHeHue"
[ToBTOpenue, 0000IICHHE,

128 cucremaTtuzanus 3Hanuii: "I[lpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ mpumeHeHue"
[ToBTOpenue, 0000IICHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucremMaTu3anus 3Hanuil: "Oynkuun"

132 [ToBTOpenue, 0600MIICHNE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpenue, 06odIIeHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Hrorosas KOHTpoJbHas pabora

135 HroroBasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 00006IICHNE, 1
CHCTEeMaTH3aIns 3HaHUH

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE - I'eomerpust
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKeHUs Ha
PUCYHKE MIJIOCKOCTH, NapajuleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

ITonsTHs cTepeoMeTpun: TOUKa, MpsAMas,
IJIOCKOCTh, TPOCTPaHCTBO. O CHOBHBIE
IpaBuiia U300paskeHUs HA PUCYHKE
IMJIOCKOCTH, MMapalJICIbHBIX IMIPAMBIX
(OTpe3KOB), CepeMHBI OTPE3Ka

[TonaTusA: nepecekaromyecs MIOCKOCTH,
nepeceKarouecs npsMas 1 II0CKOCTh;
MOJYyIIPOCTPAHCTBO

[TonaTus: nmepecekaromyecs MIOCKOCTH,
nepeceKaronecs npsaMas 1 IoCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHue
IPOCTENUILINX TPOCTPAHCTBEHHBIX (DUTYP,
HECYIIECTBYIOLIMX 00BEKTOB

MHororpaHHUKH, U300pakeHue
IPOCTENUIINX TPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U NIEPBBIE
crnenctBus U3 HUX. CriocoObl 3a1aHus
IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U IIIOCKOCTEN

10

N300pakeHne ceueHnid mupamMuIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOMST Yepe3 UX
pEopa. M3o0pakeHue repecedeHus
MOJYYCHHBIX MJI0CKOCTel. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

11

N300paxeHne ceueHnit mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MOJIYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMU

12

N300paxeHrne ceYeHU TUPaMuU/Ibl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX MJI0CKOCTel. PackpaimuBaHue
MOCTPOCHHBIX CEYCHUH Pa3HBIMU IIBETAMHU

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUEHUH Pa3HBIMU IIBETAMHU

14

Mertoz cnenoB st IOCTPOEHHUS CEUEHUN




15

Mertop cnenoB a1 MOCTPOEHUS CEUEHU M.
CBoiicTBa nepeceyeHuil NpsIMbIX U
IJIOCKOCTEN

16

MerToz cnenoB A HOCTPOCHUS CEUEHUH.
CBolicTBa nnepecedeHuii NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupammie, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UYEPTEXKEH U 3aIUCh 1IaroB
MIOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamue, kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMuCh 1IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMUCh 1IaroB

MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3alKCh 1IaroB
MOCTPOEHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
IPONOPLMOHANBHBIX OoTpe3kax. [logobue
TPEYTroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacyeTsl B ceueHUAX Ha
BBIHOCHBIX UepTexax. cTopust pa3BUTHS
TJIAHUMETPUU U CTEPEOMETPUU




23

KonTponbsHas pabora "Axcruomsl
crepeomerpuu. Ceuenus"

24

B3anMHOe pacrionokeHne NpsiMbIX B
npocTpaHcTBe. CKpenyBaonmecs
npsmble. [Ipu3Haky cKpemuBaromumxcs
MMpsIMBIX. HapannenLHLIe MPsAMBIC B
IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAHUH U
€AMHCTBEHHOCTH IIPAMOH ITapasuIeIbHOU
JIAHHOM NPAMOU, IPOXOAAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIE)KAILEH HA TaHHOU
npsamoii. JleMMa o nepecedennn
NapaJuIeIbHBIX MPSIMBIX IIJIOCKOCTHIO

26

[TapannenbHOCTH Tpex NpsIMBIX. Teopema o
TPEX MapajuiesIbHbIX NpsAMBIX. Teopema o
CKPEILMBAOIIMXCS TIPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHbBIE CBOWCTBA NapajlIEIbHOTO
npoeKTupoBaHus. M300paxkeHne pa3HbIxX
¢uryp B napajuiesIbHOW NPOEKIUH

28

[lenTpanbHas MpoeKus. YTomn ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOII
MEX1Y IPSMBIMU

29

3agayu Ha J0Ka3aTEILCTBO U
HCCEI0BaHHE, CBSI3aHHEIE C
pacIIOIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[ToHsATHSA: mTapaIIeNbHOCTh IPSIMON U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH NPSMOM U IIIIOCKOCTH.




CBolicTBa napaIeIbHOCTH IPSMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTHIO MPSIMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTpoeHue cedeHust, MPOXOAALIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapaJuIeabHOro Apyrou npsmou. Pacuér
OTHOLIEHUH

33

[TapannenpHast TPOCKIUs, TPUMEHEHU S
JUTSI TIOCTPOCHMSI CEUCHHI Ky0a 1
napasuienenunena. Croiictea
napajiesenune1a u Npu3Mbl

34

[MTapannensHble m1ockocTu. [Ipu3znaku
HapajieIbHOCTH JBYX MJIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH, TIPOXOISIIEH
yepe3 TOUKY, He MPUHAJIeKALTYI0 JaHHOM
IUIOCKOCTHU U CJIEJCTBUS U3 Heé

36

CaolicTBa napaienbHbIX II0CKOCTEH: 0
HapauieIbHOCTH NMPSMBIX IIepecedeHUs
[IpU NEPECEUEHUH JBYX HapauleIbHbIX
IIJIOCKOCTEN TPEThEN

37

CBoiicTBa mapanienbHbIX II0CKOCTEH: 00
OTpe3Kax MapalulesIbHbIX MPSAMBIX,
3aKIIIOUYEHHBIX MEXKY NTapajijieIbHbIMU
IJIOCKOCTSIMH; O IIEPECEUEHUU TTPSAMON C
JBYMsI ITapaJuIeIbHBIMU TUIOCKOCTSIMHU




38

[ToBTOpenue: Teopema Iludaropa Ha
TUIOCKOCTH

39

IloBTOpEHNE: TPUTOHOMETPHS
HPSIMOYT OJIbHOT'O TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U MPSMOYTOIHLHOTO
napa’suiesienunena

41

Brruucienue quH OTPE3KOB B KyOe U
MIPAMOYT OJIbHOM I1apaJuIeIICIIUAIIENE

42

[lepnieHIUKYJISIPHOCTD IPSIMOU U
mockoctu. ITpusnak
NEPIIEHIUKYJIIPHOCTH IPSAMON U
IUIOCKOCTH

43

[Tepnen UK yaIpHOCTh NPAMON U
wiockoctu. [Ipusnak
MEPIEHANKYJISIPHOCTH IPSAMOK U
IIJIOCKOCTH

44

TeopeMa o CymiecTBOBaHUHU U
€IMHCTBEHHOCTHU MPAMOU, MPOXOASIIECH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPHEHINKYJISIPHON K TIIOCKOCTH

45

IInockoctu u MEPHCHANKYJIAPHBIC UM
MMpsAMBIC B MHOI'OI'paHHUKAX

46

IInockocty 1 nepneH UKy pHbIE UM
IpsIMbIE B MHOI'OT' paHHUKAX

47

[lepnieHauKyIIsIp U HAKJIOHHAS.
[TocTpoenue neprneHauKyJisipa U3 TOYKU Ha
PSIMYIO

48

IlepnieHIMKYIISIp M HAKIIOHHAS.




ITocTpoeHue neprneHuKyIsipa U3 TOYKU Ha
IPSM YO

Teopema o TpEX NMepreHIuKyIsIpax

49
(mpsimast 1 oO6paTHas)

50 Teopema o TpEX MepreHAuKyIsIpax
(mpsimast 1 oOpaTHast)

51 VYroa Mexny CKpenBarImUMHCs
IPAMBIMU
[Touck nepneHAuKyJISIPHBIX TPSIMBIX C

52 IIOMOIIBIO MEPIEHANKYISPHbBIX
IIJIOCKOCTEN

53 OproronanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, mpu3Msbl,

54 MPaBUJIBHOW MU PAMUIbI C TOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKIIUH
[Toctpoenue ceuenuit Kkyda, mpU3MBbI,

55 IIPaBUIIBHON MMUPAMHUJIBI C TOMOLIBIO
OpTOrOHAIBHOM NPOEKIINHU
CumMmMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIOCKOCTH. [Inockoctn
CUMMETPUI B MHOI'OIPaHHUKAX

57 ITpu3Hak nepneHauKyJIIpHOCTH NPIMOH U
IUIOCKOCTHU KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH J10 MJIOCKOCTH

59 [IpaBusibHBIE MHOTOI'paHHUKHU. Pacuér
paccTOSTHUM OT TOYKH J10 IJIOCKOCTH

60 Crioco0b! OMyCTUTh NMEePHEHIUKYIISAPDI:




CUMMETpHUS, CABUT TOYKH IO
napajsieIbHON PsMOit

61

CnBur 1o HenapanieJIbHON IPSIMOH,
WU3MEHEHHUE PacCTOSTHUI

62

KonTponbHas pabora "B3aumuoe
pacIonoXeHne MpsIMbIX U MIJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHuUeE: yroa Mexay NpIMbIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MPOU3BOJIBLHOM TPEYTOJIbHUKE, TeopemMa
KOCHHYCOB

64

IToBTOpEHUE: Yyroa Mexny
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/I‘-IGCKI/Ie MECTOABI BEIYUCIICHUA
yriia MCxKAy MpsIMbIMU B MHOT'OI'paAHHHUKAX

66

JByrpanHsbiii yroy. CBONCTBO JMHEHHBIX
YIJIOB ABYTPAHHOIO YyIJIa

67

[lepnenauxynspubie miockoctu. CBoKcTBa
B3aMMHO NEePIEHANKYISPHBIX TUIOCKOCTEN

68

IIpu3HaK neprneHIuKyJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O IpsMOI
MepeceyeHus IBYX IIOCKOCTEN
NEPIIEHAUKYJIIPHBIX TPEThEN INIOCKOCTH

69

[TpssMoyToNIbHBIN TIapaIeIenune; Kyo;
M3MEpPEHUsl, CBOMCTBA MPSMOYTOIBHOTO
napa’suiesienunena

70

Teopema o quaroHau NpsIMOYroJabHOIO




napamuicjacnuneaa u CJICaACTBUC U3 Heé

71

CrepeoMeTpruyecKue U MPUKIIaIHbIE
3aJ1auu, CBSI3AHHBIE CO B3AMMHBIM
PacmoIOKEHUEM TPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: CKpelMBatOLIecs IpsMbIe,
napaJuieIbHbIe TUIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHUKAX

73

Hapa nmapaJiCJIbHbIX IJIOCKOCTEM Ha
CKPCIINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCXKY CKPCHIMBAOIMUMHACS ITPSIMBIMHA B
MMPOCTBIX CUTYyallUAX

74

PaccrostHue oT TOYKHM A0 MIIOCKOCTH,
paccTosHUE OT NPSMOI 10 MIIOCKOCTU

75

Brruncnenue paccTosiHUN MEXTy
CKPEIIMBAIOIIMMHUCS ITPSIMBIMU C
MTOMOUIBIO MEPHEHAUKYJIISPHON IIOCKOCTH

76

TpéxrpaHHbIl yroJ, HEpaBEeHCTBA [l
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB U1
TPEXTPAHHOIO yriia

77

DneMeHThI chepruaecKoi TEOMETPUH:
reojie3nuecKre JUHUM Ha 3eMiie

78

KonTponbnas pabora "Yrisl u
paccTostHuA"

79

Cucrematu3anus 3HaHu "MHOTOrpaHHHUK
U €ro dJIeMeHTHI"

80

IMnpamuna. Buast nupamun. [IpaBunbHas
nupamuaa




ITpuzma. IIpsimast 1 HaKJIIOHHAS TPU3MBI.

81 1
[IpaBunbHas mpuszma

82 [IpsimMoli mapasenenumnen, 1
MPSIMOYTOJILHBIH MapaJuieienumnes, Kyo

83 Brinyknsie MHOrorpannuku. Teopema 1
Olinepa
Brimykiieie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIE U TIOJYIIPABUIIbHBIC 1
MHOTOTPaHHUKH

85 KontponpHas pabora "MuororpanHuku" 1

86 [ToHaTHE BEKTOpaA HA MJIOCKOCTU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HOCTh BEKTOpOB 1

89 [TpaBumno napamtenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
PaznoxxeHnue BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OTHOU 1
IJIOCKOCTH

92 CkalsipHOE TTPOU3BEICHUE 1

93 Brruncnenue yria Mexay BEKTOpamMH B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1a4u ¢ BEKTOPAMHU 1

95 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimmue 3a1a4u ¢ BEKTOPaMH 1

97 [Ipocreiimue 3a7a4u ¢ BEKTOpaMHu 1

98 O0o01eHue 1 cucTeMaTH3aIus 3HaHUH 1




99 O06o0mIeHne U cucTeMaTH3aus 3HaHUI 1
100 Hrorosasi KOHTpOJIbHAS paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HAaHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Koutposunnsie | Ipakrudeckune Aara unpponbie
Bcero u3yyeHuss | oOpasoBaTe/bHbIE
padoThI padoThI pecypesI
1 [ToBTOopenue temsl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
5 [ToBTOpenue temsl "CkassipHoe 1
IIPOU3BEIECHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Briuncinenue yria 1
MEXy BEKTOpaMu B MPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, 1
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHME IJIOCKOCTH B OTPE3KAX
5 YpaBHEHM € IIIOCKOCTU, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHme 1
8 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE 1
IpOrpaMMHPOBaHUE
9 JIuHeiiHbIe HEpAaBEHCTBA, JJUHEWHOE 1
IpPOrpaMMUPOBAHUE
10 AHaJIMTHYECKHE METOIBI pacyéra yriia 1
MEX]ly IPSIMBIMU B MHOTOT pAHHUKAX
11 AHaJIMTHYECKHE METO/IBI pacyéra yriia 1
MEX]y IIIOCKOCTSIMU B MHOI'OTpaHHHUKaX
12 @opMyna pacCTOSIHUS OT TOYKHU A0 1




IIJIOCKOCTHU B KOOpAHUHATax

Haxosxienue paccTossHUN OT TOYKH 10

13
TIJIOCKOCTH B KyOe

14 Haxoxienre paccTosHUM OT TOYKHU J0
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponpnas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOrOIpaHHUKOB: METOJ, CIEN0B
CeueHMst MHOTOT'PaHHUKOB: CTaHIapTHbIE

18 IJIOCKOCTH, NIepecedeHUsI IPAMBIX U
IJIOCKOCTEN

19 [TapanienbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapanienbHble IpsIMbIE U ITJIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapaniensHble TPSIMBbIE U TJIOCKOCTH:

21 YTJIbl MEX]Ty CKPELIMBAIOLIMUCS
MPSIMBIMU
[lepieHquKyIIApHBIE IPAMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CHAMMETPUU MHOTOT PaHHUKOB
[lepnienquKyIIIpHBIE IPAMBIE U

23 IJIOCKOCTH: TEOpeMa O TPeX
HepIEeHIUKYIsIpax

24 [lepnenavKynspHbIE TPSMBIE U




IIJIOCKOCTH . BBIYHCJICHUA JJIUH B
MHOTI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ15
TIJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomaau
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaskeHUs MTOA00Us

27

[ToBTOpEHHME: MIOIIAAM
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoMIaACH, COOOpaKeHUs MOT00us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
TUTOINA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
IJIOIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00Us

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0beM Tena. OObeM MPAMOYTOJIHLHOTO
napauiesernumnea

32

3amgaun 00 ynBoeHuu Ky0a, 0 KBaapaType
Ky0a; 0 TpHUCEeKIUH yria

33

CrepeoMeTpruYecKue 3a1a4H, CBA3aHHBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[IpuknanHbie 3aa4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00BhEMA MPSIMOYTOJILHOTO

napaJesnaenunena

35 O6bEM psAMOil TPU3MBI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSMON TPU3MBbI

37 [IpuknagHbie 321291, CBSI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 omnpenenéHHoro uarerpana. OosEm
HAaKJIOHHOW NPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro nurerpana. Oobem
MUpaMuIbl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHJT C OOIIUM yTIIOM

41 ®opmyna 06béMa upaMuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

42 CrepeoMeTpruUecKHe 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOM MTPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHUTBI
[Ipuknagnasie 3agaun o Teme "O0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
TIPU3MBI

45 [Mpuknaausie 3aaaun 1o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM MU PAMU/IbI

16 [Ipumenenue o0bEMOB. Brruncnenue

pacCcTodAHNA 4O IJIIOCKOCTH




KonTtponwsnas pabora "O6bém

47 |
MHOT'OI'paHHUKA
Humuaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH

49 Humuuap. [Ipsmoit KpyroBoi LWIMHID.
[Inomaae MOBEPXHOCTH LUIMH/IpA

50 Konunueckast moBepXHocTbh, 00pa3yromme
KOHMYeCKOl noBepxHocTH. Konyc

51 Ceuenue KOHYyca ITOCKOCTBIO,
MapauieabHON MIIOCKOCTH OCHOBAHUS

52 VYceuéHnsiii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
Crepeomerprueckue 3a1a4u Ha

55 JI0Ka3aTeIbLCTBO U BEIUKCIICHHUE,
MOCTPOEHUEM CEUEHUH IIINH]IPpA, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 J10Ka3aTeJIbCTBO U BBIUUCIICHUE,
MOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHyCa

57 [IpuxnagHsie 3aja4u, CBS3aHHBIE C
TAITUHAPOM

58 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
I0cKoCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTRIO. By 1 n3o0paxenue mapa

61

Ilepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cepbl
II0CKOCTBIO. Bu 1 n300pakeHue mapa

62

VYpaBuenue coepsl. [Lnomans chepsr u eé
yacTeu

63

CummMmertpus chepsl U mapa

64

CrepeoMerpuuecKre 3aa4u Ha
JI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MMOCTPOCHUEM UX CEUEHUMN MIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBHIYHCIICHHE,
CBSI3aHHBIE CO Cepoii U Imapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

HpI/IKJ'Ia}IHBIe 3aJa4yu, CBA3aHHBIC CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY>KHOCTH, CTaHapTHBIC
moxo0us

68

Paznumunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHUKOB

69

3agauu o TeMe "Tela U MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpallieHus"

72

O6véM nuimHapa. Teopema 06 00BEME
IpAMOIro NUJIMHApaA

73

Brruncienne 00bEMOB TEN ¢ ITOMOIIBIO
ornpenenéHHoro uHrerpana. O0béM
KOHyca

74

ITmomaan 6GOKOBOM U IMOJTHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpruyecKue 3a/1a9u, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaaasie 3aaaun 1o Teme "OO0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEMN Ten"

77

O0BEM mapa ¥ MIapoOBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
cdepsl. CTepeoMeTpruveckre 3a1a4w,
CBSI3aHHBIE C BEIYHUCIEHHEM 00HEMOB
1apa, mapoBOro CETMEHTA U MIapOBOT0
CEeKTOpa

78

[Tpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00bEMOM IIapa u
wiomaabio chepbl. COOTHOIICHUS MEXKTY
TUIOIIAISIMU TTIOBEPXHOCTEH U 00bEMaMu
HONOOHBIX TEN

79

[TomoGHBIE TENIa B TPOCTPAHCTBE.
N3menenue o0vEma ipu mo00uu.
CrepeoMeTrprieckre 3a/1a4M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O0BEMOB TeJI U IUIOIIALEH
MOBEPXHOCTEN

80

KonTtponwsnas pabora "Ilnomann
TTOBEPXHOCTH B 0O0BEMBI KPYTJIBIX Ten"

81

JIBmkenus mpoctpancTBa. OTOOpaKeHHUSI.
JIBY>KeHMs U paBeHCTBO ¢uryp. O6mme
CBOMCTBA IBUKEHUN

82

Buibl qBrKEHMI: TapaienbHbIN
MepeHoc, IIEHTpaIbHas CHMMETPH S,
3epKajbHass CAMMETPHUS, TOBOPOT BOKPYT
MPSMOM

83

[IpeoGpazoBanus mogodusi. [Ipsimas u
cdepa Ditnepa

84

['eomerpuyeckue 3aj1auu Ha NPUMEHEHUE
JBUKEHUS

85

KonTponsnas pabora "BekTopsl B
npocTpaHcTse"

86

O6o0matomiee mosropenue 11 monsTuii u
MeTo10B Kypca reometpun 10-11
KJ1acCOB, CUCTEMATU3alUs 3HAaHUM:
"ITapanenbHOCT NPSAMBIX U INIOCKOCTEH
B MpoCTpaHcTBE"

87

Ob6o6maromee nopropenue 11 nonsatuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINA 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

88

O6o6maromiee moropenue 11 moHsaTHii u
MeTO0/10B Kypca reomerpuu 10-11




KJIaCCOB, CHCTEMAaTH3aIs 3HAHWMH:
"Bektops! B npocTpaHctse"

89

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"O6beM MHOrorpaHHHuKa"

90

O6o0matomiee mopropenue 11 nonsruii n
MeTO0/10B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3alHs 3HAHUI:
"O6beM MHOrorpaHHukKa"

91

O6o6maromee nopropenue 11 moHsATuii u
MeTOoJ10B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMATHU3AIIM 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
KpyTJibIX Ten"

92

O6o6maromniee nopropenue 11 nonsatuii u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3ALINsl 3HAHUI:
"[Tnomany NOBEpXHOCTH U 0OBEMBI
KpyTJibIX Ten"

93

Htorosas KoHTpoJbHas paboTa

94

Wrorosas koHTpoJbHAs paboTa

95

[ToBTOpEHUE, 0000IICHUE U
cucTeMaTh3anus 3HaHUN

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMI

99

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHSL CTEPEOMETPUN KAK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS cTepeOMeTpUN Kak
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHii

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHMUE - BeposiTHOCTb M CTATHCTHKA

10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTe/bHbIE

pecypchl

I'pad, cBsa3HbIA rpad, npeacTaBieHue
3aJla4M ¢ IOMOIIBIO rpada

Crenenb (BaleHTHOCTH) BepIIUHEL. [1yTh
B rpade. Llenu u nukib

I'padsi Ha mtockocTu. epeBo
CIIy4alHOro SKCIEpUMEHTa

CrnyyaiiHble S5KCIEpUMEHTHI (ONBITHI) U
ciydaiiHble COOBITHS. DJIeMEHTapHbIe
COOBITHS (MCXOMBI)

BeposTHOCTD C1y4aifHOTO COOBITHSL.
BeposiTHOCTH COOBITHII B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

BeposTHOCTb ciiydyaliHOTO COOBITHSL.
BeposiTHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEM €HTAPHBIMU
COOBITHSMU

[Tepeceuenue, 0ObeIMHEHNE MHOXKECTB
Y COOBITHI, TPOTUBOIOJIOKHBIC
coObITUsA. DOpMyTa CIOKEHUS
BEpPOSATHOCTEN




VYcioBHas BEPOATHOCTh. Y MHOXKEHHE

8 BeposTHOCTeH. DopMyJia yCIOBHOM
BEPOSITHOCTU
VYcioBHas BEpOATHOCTh. Y MHOXKEHHE

9 BeposiTHOCTEH. DOopMyia yCITIOBHOM
BEPOSITHOCTU

10 ®dopmyIa MOIHON BEPOSTHOCTU

11 ®opmyna baiieca. HezaBucrumeie
COOBITHSA

12 KombOunatopHoe npaBuio yMHOXKEHHUS.
[TepectanoBku u (hakTopuan

13 Yucno coueranuid. TpeyroabHUK
[Tackansa

14 ®opmyna 6uHoma HeroTona
Kontponbsnas padora Nel: "I'padswi,

15 BEPOSATHOCTH, MHOXECTBA,
KoMOMHaTopuka"
buHapHBIN Cily4yaliHbIA OIBIT
(ucrmipITaHue), ycnex U HeyJaya.

16 He3zaBucumele ucnbeitanus. Cepust
HE3aBUCUMBIX HCIBITAHUH J10 IEPBOTO
ycmexa

17 Cepusi He3aBUCUMBIX UCIIBITAHUHN 10
MIEpPBOro ycrexa

18 Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnynm

19 CnyyaitHbiii BBIOOpP U3 KOHEUHOMN

COBOKYITHOCTH




20

[IpakTuueckas padota c
HCIIOJIb30BAHUEM 3JICKTPOHHBIX Ta6JII/IL[

21

Cnyudaiinas BennuuHa. Pacnipenenenue
BeposiTHOCTEN. JlnarpaMmma
pacrpezneineHus

22

Onepanuu HaJ CIy4aiHBIMU
BenuurHamu. [Ipumepsl pacnipenencHui.
bunapHas ciydaiiHas BeIMYUHA

23

FCOMCTpI/I‘ICCKOG pacipeaciCHuc.
bunomuansHoOe pacupeaciaCcHuc

24

MaremaTndeckoe 0KHJJaHHE CIIydalHON
BeJIMYKUHBL. COBMECTHOE paclpeielICHHe
JBYX CIIy4alHBIX BEINYUH

25

He3zaBucumebie ciiydailHble BEJIUYHHBI.
CBoiicTBa MaTEMaTHYECKOT O OXKUJIaHUSI.
MaTteMaTH4ecKoe OKHIaHue OMHAPHOU
CIIy4ailHOW BEJIMYUHBI

26

MaremaTn4yeckoe OXKHIaHUE
TeOMETPUIECKOr0 U OMHOMHUAIILHOT O
pacrnpeneneHui

27

,HI/ICHepCI/IH " CTAaHAApPTHOC OTKJIIOHCHHUEC

28

Hucnepcust OuHapHOM cllydaiHOM
Benu4MHbL. CBOWMCTBA TUCIEPCHH

29

MaremaTuueckoe oKugaHue
MPOU3BEACHUS U TUCIIEPCUST CYMMBbI
HE3aBUCUMBIX CJIy4alHbIX BETUYUH

30

Jucnepcusi OMHOMHUAJILHOT O
pacnpenenenus. [Ipaktuueckas padora ¢




WCIIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]
Jlucniepcus ¥ cTaHAapTHOE OTKIIOHEHH e

31 TEOMETPUICCKOTO PACTPECIICHHUS. . 1
[IpakTueckas pabota c
WCIIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]

32 O06o0meHne 1 cucTeMaTH3aIys 3HaHu| 1
KonTtponbsnas padora Ne2: "Hcnbirtanus

33 bepnymu. CinyyaliHble BETHYUHBI 1 1
pacnipeneneHus’"

34 O06o01eHne u cucTeMaTH3aIus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

HepasenctBo YebnlmeBa. Teopema
YeoOrmmeBa. Teopema bepuyim. 3akoH
OONIBIINX YHCel

HepasenctBo YeOslmieBa. Teopema
Yeb6rmmeBa. Teopema bepuyim. 3akon
OONBIINX YHCE

HepasenctBo UebOrbimeBa. Teopema
YebOwimena. Teopema bepryimu. 3akon
OONBIINX YHCET

Bri0opouHbIii METOT MCCIIeIOBaHUM

[TpakTueckas paboTa ¢ UCIOIB30BAHUEM
AIEKTPOHHBIX TA0JIHI]

I'eHepanbHast COBOKYITHOCTb U ClIydaiiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMU
xapakTtepucTukamu. OLeHKa CpeIHero u
JUICIIEPCUH F'eHEepaIbHOW COBOKYITHOCTH C
IIOMOIIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

['eHepasbHas COBOKYITHOCTh M CIydanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakTepuctukamu. OleHKa CPEIHEro U
JUCTIEPCUU T'eHepalbHOW COBOKYITHOCTH C
MOMOIIBIO BIOOPOYHBIX XapaKTEPHUCTUK




OneHnBaHuE BEPOSITHOCTEN COOBITUI TTO
BBIOOpKE

Cratuctuueckas runoresa. [Ipoepka
MPOCTENINX TUIOTE3 C MMOMOIIBIO CBOMCTB
W3Y4YEHHBIX pacnpeaeaeHun

10

Cratuctuueckas runoresa. [Iposepka
MPOCTENIUX TUIOTE3 C MMOMOIIBIO CBOMCTB
M3YUYEHHBIX pacrpeneneHui

11

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BaHUCM
QJICKTPOHHBIX Ta6J'II/ILI

12

IIpumepsl HENPEPBIBHBIX CIyYaHBIX
BenM4MH. OyHKIHS INIOTHOCTH
BEPOSTHOCTHU

13

PaBrnomepHoe pacnpenenenue. [Ipumepst
3a/1a4, IPUBOJAIIMX K [TOKA3aTEIbHOMY U K
HOPMAaJIbHOMY PacIpeaeieHusIM

14

q)yHKIII/ISI IJIOTHOCTH BCPOATHOCTH
MMOKa3aTCIIbHOI'O PACIIPpCACIICHUA

15

(DYHKLII/ISI IMJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O pacClpeacICHUs

16

ITociienoBaTeIbHOCTh OAUHOYHBIX
He3aBHUCUMBIX coObITui. [Ipumep 3anaun,
IpHUBOAsALIEH K pacnpenenenuto Ilyaccona

17

[TpakTryeckas paboTa C MCIOJIb30BAHHEM
AIEKTPOHHBIX Ta0JIUII

18

KoBapuanus 1ByX ciydailHbIX BEIHYHH.
Koapduuuent koppensiuuu

19

CoBMeCTHEIE Ha6HIOI[eHI/ISI ABYX BCJIMYHUH




20

Br16opounblit KO3 UIHEHT KOppesILUu

Paznuune Mexay TMHEWHOM CBSI3bIO U

21 MIPUYHUHHO-CJIEICTBEHHON CBS3bIO

22 Jlunetinas perpeccust

93 [TpakTueckas paboTa ¢ UCIOIB30BAHUEM
AIEKTPOHHBIX TA0JIHI]
[IpencraBienne JaHHBIX C TOMOIIBIO

24 Ta0JIUI U JUarpaMm, OnucaTeIbHas
CTaTUCTHKA

o5 OnbITHl ¢ PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITHSIMU

26 Brruncnenue BepoaTHOCTEN COOBITHH ©
npuMeHeHueM Gopmyi
Bbrumciienrne BEposSTHOCTEH COOBITHIA C

97 MPUMEHEHUEM IpauuecKiX METOJIOB:
KOOpJMHATHAs psiMasi, 1€peBo,
auarpamma Jinepa

28 CrydaifHbie BETMYHHBI U PacIpe/eICHU S

29 MartemaTH4ecKoe OKUJAHHUE CITyYalHOU
BEJIMYHUHBI

30 MaremaTu4ecKoe OXKUJAHUE CIIy4YalHOU
BEJIMYHUHBI

31 KonTponbHas padora: "BeposTHOCTh 1
cTaTUCTHKa"
Brruncnenue BepoaTHOCTEH cOOBITHH C

32 npUMeHeHueM GopMyJl U rpapuyuecKux
METOJ10B

33 Brrancnenre BepoITHOCTEH COOBITHIA C




npUMeHeHueM GopMyJl U rpapuyuecKux
METO/10B

Crny4daiiHble BEITMYHMHBI U PACIPEIEICHUS.

34 Marematuueckoe 0KkuJaHue CydaiHOM 1
BEJIMYHHEI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

AJire0pa 1 Ha4aJIa MaTeMaTHYECKOr0 AHAJIU3a

10 KVIACC
Kon .
IIpoBepsieMble npeAMeTHbIE Pe3yabTAThl 0CBOEHUS] OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeiHero oouero o0pazoBaHus
pe3yJabTara
1 Uucna v BEIYMCIEHUSA
11 OnepupoBaTh TMOHATUSAMHU: pPALUOHAIBHOE W JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 Bomonnate  apupmernueckue — omepauuMd € pallMOHAJbHBIMH U
' NEUCTBUTEIbHBIMU YU CIAMU
13 BrmonHaTs npubnukEHHbIE BBIYUCICHUS, UCI0JIB3Ys IPaBUIa OKPYTJICHUS,
' JenaTh MPUKUIKY U OLEHKY pe3yibTaTa BHIUUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJIbIM IIOKAa3aTeJleM, CTaHIapTHas
14 ¢dopma 3amucu JEWCTBUTEIHHOTO YHCIAa, KOPEHb HATYPaJbHOM CTENEHU;
' UCIOJIb30BaTh MOAXOAANLYI0 (OpMy 3amucH JIEHCTBUTENBHBIX YUCEN IS
peleHus MPaKTUYECKUX 3a/1a4 U NMPeICTaBICHUs JaHHBIX
OnepupoBaTh NOHATUSIMU: CHHYC, KOCUHYC M TAHI'€HC [TPOU3BOJIBHOIO YIJIA;
15 UCTIONB30BaTh  3allMCh  NPOU3BOJIBHOIO  yria  dYepe3  OOpaTHBIC
TPUTOHOMETpUYECKHEe QYHKINN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBarh MOHATUSMH: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO, LEJIOE,
2.1 paloHaIbHOE, HppalyOHaJIbHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
59 BoimonHaTe npeodpazoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM M peliaTh
' TPUTOHOMETPUUYECKUE YPaBHEHUS
BremonHaTe mpeoOpa3oBaHus IETBIX, PAllMOHANBHBIX M UpPPAMOHATIBHBIX
2.3 BBIPQXKEHUM M pellaTb OCHOBHBIE THUIIBI IENbIX, PALUOHAIBHBIX U
UppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
94 [IpuMeHATH ypaBHEHHS W HEPABEHCTBA JUISl PELIEHHUS MaTeMaTU4YEeCKHX
' 3aJ1a4 U 3a]1a4 U3 pa3IMyHbIX 00acTell HAayKU U peasibHOM JKU3HU
MogenupoBaTh peanbHbIE CHUTYallMM Ha SI3bIKE aiureOpbl, COCTaBIISAThH
25 BBIPAXKEHUS, YPaBHEHMs, HEPABEHCTBA I10 YCJIOBHIO 3a/laud, UCCIIEAO0BATh
MOCTPOCHHBIE MOJIEIIU C UCIOIB30BAHUEM allliapaTa ajaredpsl
3 OyHKIUU U TpapUKu




OnepupoBath NOHATUSIMU: (QYHKIUSA, CIOCOOBI 3aJaHusl PYHKIMH, 00JIaCTb

3.1 ONpEACICHUs] W MHOXECTBO 3HA4YCHHM (YHKIUHU, Trpaduk (YyHKIHH,
B3aUMHO 0OpaTHBIC (QDYHKIIHH
3.2 OnepupoBath TOHATHSAMU: YETHOCTP U HEYETHOCTh (PYHKIUU, HYIH
' (YHKIIUU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA
3.3 Hcnonp3oBaTh rpaduku GYHKIIUH AJIs1 peLISHHS] ypaBHEHU N
3.4 CtpouTh 1 4yuTaTh rpadUKH JUHEHHON QYHKUNHU, KBAJPATUYHON (PYHKIINH,
' CTETIEHHOW (PYHKITUU C IIEJIBIM TTOKa3aTeJIeM
Hcnonw3oBath Tpaduku GYHKIUH I8 HCCIEAOBAHHS MPOIECCOB H
3.5 3aBUCHUMOCTEH TpU DPEHICHWH 3a/ad W3 JPYTHX YYEOHBIX IMPEAMETOB H
peanbHON KU3HH, BbIpakaTh GOPMyIaMHU 3aBUCUMOCTH MEXY BEINYNHAMHU
4 Hayana maTemaTtuyeckoro aHaamnsa
41 OnepupoBath MOHATUSIMH: TOCIEIOBATEILHOCTh, apu(MeTHdyecKas u
' reoMeTpu4ecKas Mporpeccuu
4. OnepupoBaTth MOHATUSAMH: OECKOHEYHO YyOBIBalomiasi TeoMeTpuyecKas
' nporpeccusi, cymma 0€CKOHEYHO yObIBAIOIIel TeOMeTPUY eCKOM Mporpeccuu
4.3 3agaBaTh MOCIEAOBATEIBHOCTH PA3IMYHBIMU CITOCOOAMHU
44 Hcnonp30BaTe  CBOWMCTBA  IOCJIEIOBATEIBHOCTEH M IPOTrPECCH I
' peleHus peajJbHBIX 33/1a4 MPUKIATHOTO XapaKkTepa
5 MHoxecTBa H JIOTHKa
5.1 OnepupoBath NOHATUSIMHU: MHOKECTBO, ONIEPALIMK HAJl MHOXKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT Uil ONMUCaHUs
5.2 peabHBIX MPOLECCOB U SBJIECHUMN, MPU PEIICHUH 3a/1ad U3 JIPYTUX y4eOHbIX
MpeIMETOB
53 OnepupoBaTh  TOHATHSAMH:  OINpEACJICHHE,  Teopema,  CJEACTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon v
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMpoBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJjbTara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh TOHSATUSAMHU: HATypallbHOE, IIENIO€ YHUCIO; HCIOJIb30BaTh
11 NpPU3HAKK JCTMMOCTH IENbIX 4YHCEN, pPa3IoKEeHHWE YHclia Ha TPOCThIC
MHOKHUTEI JJI PEeIIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM
13 OmnepupoBarh MOHATHUSAMU: JIOTAPU(PM YHUCHTA, ECATHUYHBIE U HATypalbHbIC

Jorapu pmbl




VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsAT, CBOWMCTBAa CTEMEHW I MpeoOpa3oBaHUS  BBIPAXKCHUH,
OMEPUPOBATh MOHATHAMU: [10KA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO;
pemaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BemonHaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COACPIKAIIUX JIOTapH(PMBL;
ONepUPOBaTh MOHATHSIMHU: JOTapH(PMHUECKOE YpaBHEHHE M HEPAaBEHCTBO;
pelaTh OCHOBHBIEC THUIIBI JIOTapu (PMUYECKUX YPAaBHEHUI U HEPABEHCTB

2.3

HaxonuTe pemienns mpocTelmX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBath MOHATHAMH: CHCTEMa JMHEWHBIX yYpaBHEHHH U €€ pelleHue;
HCIOJI30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN NI PELICHUS IPAKTUYECKUX
3a1a4

2.5

HaxonuThb pemieHns mpocTeUIINX CUCTEM U COBOKYITHOCTEH palliOHANbHBIX
ypaBHEHHI U HEPaBEHCTB

2.6

MOI[GJII/IpOBaTB pCajbHBIC CUTyallUM Ha A3BIKEC aHFC6pr, COCTaBJIATH
BbIpaXXCHU, YPAaBHCHHA, HCPABCHCTBA W CHUCTEMbLI IO YCJIIOBUIO 3ajavu,
HCCJIICA0BATH MOCTPOCHHBIC MOACIIU C UCIIOJIB30BAHUCM allriapaTa aﬂre6pH

OyHKIUU U rpaduKu

3.1

OnepupoBaTh MNOHATUAMU: THepuogudeckas (QYHKIUS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKU 3KCTpeMyMma (yHKUUHU, HauOoiblliee U
HauMEHbIlIee 3Ha4YeHUs (YHKLIUU Ha NMPOMEXKYTKE; UCHOIb30BATh UX I
uccienoBanus GyHKINU, 3aJJaHHON rpadukom

3.2

OnepupoBaTh MOHATUSAMU: TpaUKU MOKA3aTEIbHOM, JorapuMUIEcKod U
TPUTOHOMETPUYECKUX (QYHKUUN; H300pakaTb UX Ha KOOPAMHATHOM
IIJIOCKOCTU M MCHOJIB30BATh ISl pELICHUSI YPaBHEHUIN 1 HEPABEHCTB

3.3

N300paxaTh Ha KOOPAUHATHOHN IIIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHUN
Y WCIIOJb30BaTh UX JUISI PEIIEHUSI CUCTEMBI JINHENHBIX YPaBHEHUI

3.4

Hcnonp3oBaTh rpapukd GYHKIUH [ MCCIEAOBAHMUS MPOILECCOB U
3aBHUCUMOCTEH U3 IPYTUX Y4eOHBIX JUCHUIIINH

Hagama MmaTemMaTHUeCcKOro aHajimn3a

4.1

OnepupoBath MOHATUSIMU: HEMIpEpbIBHAS (QYHKIUS, TPOU3BOAHASA (DYHKINU;
UCIOJb30BaTh T'€OMETPUYECKUNA U (U3UYECKUI CMBICI MPOU3BOAHON IS
pelieHus 3aaa4

4.2

Haxonuth  mpou3BOJAHBIE  3JIEMEHTAapHBIX  (YHKUMUH,  BBIUUCIATH
IIPOM3BOJHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIIUH

4.3

Hcnonb30BaTh  MPOM3BOMHYKO  JUII  HUCCIEAOBaHUS  (QYyHKIMH  Ha
MOHOTOHHOCTh U 3KCTPEMYMbI, MPUMEHSITh PE3yJbTAaThl UCCICIOBAHHS K
MTOCTPOEHUIO I'PahUKOB

4.4

Hcmons30BaTh MMPOU3BOJHYIO I HAXOXIACHHUS HAWIYUIOCIO PCIICHUSA B
MNPHUKIIAJHBIX, B TOM YU CJIC COONAJIbHO-9KOHOMUYCCKHUX, 3aa4ax

4.5

OnepupoBaTh MOHATUSIMU: TEpBOOOpa3Has W UHTErpaj; IOHUMATh
reoMeTpudecKuil U pu3nueckuii CMbICT HHTETpaJia




Haxonuth nepBooOpa3Hble 3JIeMEHTAPHBIX (QYHKLIUMN, BBIYUCIATE UHTEpal

46 no ¢popmyne Herotona — Jleii6uuna
47 PemaTe nmpukiIagHble 3a7a9d, B TOM YHUCIIE COLUAIBHO-KOHOMHUYECKOTO H
' ¢bu3MIecKoro xapakrepa, CpeICTBAMHA MaTEMaTHUECKOr0 aHaAIN3a
I'eomerpus
10 KUIIACC
Kon v
IIpoBepsieMble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOH NPOrpaMMBbl Cpe/IHero 001Iero 0opa3oBaHus
pe3yJjibTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSIMU: TOYKA, IPsIMasi, IIOCKOCTh
79 [TpuMeHTh aKCHOMBI CTEPEOMETPUHN U CIEACTBUS W3 HHUX IPU PEIICHUU
' reoOMETPUYECKHX 337134
73 OnepupoBaTh TOHATUSAMHU: TAPAUICTBHOCTE H  IEPIEHIUKYJISIPHOCTh
' OPSMBIX H TIIOCKOCTEH
74 KnaccudummpoBaTh B3aUMHOE pACHONOKEHUE MPSAMBIX W IJIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBath MOHSATHSIMHU: JBYTPaHHBIH YTOJ, TPaHU IBYTPAHHOTO YTJa,
7.5 pedpo ABYrpaHHOIO YIJia, JIMHEHHBIA yroyl IBYI'PaHHOrO yrja, rpajlycHas
Mepa IByTpaHHOTO yriia
76 OmnepupoBath MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbIA
' MHOTOTpPaHHHUK, 3JIEMEHTHI MHOTOI'paHHHKA, TPABUIILHBI MHOTOI'PAHHUK
77 PacriozHaBaTh OCHOBHBIC BHIBI MHOTOTPaHHUKOB (ITMpaMuaa, MPH3MA,
' MPSIMOYTOJIbHBIH Mapasenenumnes, Kyo)
KnaccupunupoBare ~ MHOTOIpaHHUKH,  BBIOMpasi ~ OCHOBaHHMA  JUIA
7.8 KJIaccu (pUKAIUK (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOTPAHHUKH, TTPABUIIbHbIC
MHOTOTPaHHUKH, TIPSIMBIC M HAKJIOHHBIE IIPU3MBI, TIApaIICIICTIHTICbI )
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
210 OOBSACHATH MPUHIUIIBI TTOCTPOCHUSI CEYEHUI MHOTOTPaHHUKOB, HCIIOJIB3YS
' METO/I CIIE/IOB
CTpouTh ce4eHUss MHOTOTPAHHUKOB METOJOM CJIEOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHME YEPTSKU M3 PHUCYHKOB IPOCTBIX O0OBEMHBIX (UTyD:
BU/I CBEPXY, COOKY, CHU3Y
PemaTh 3a7aum Ha HaXOXJIEHHE T€OMETPUYECKMX BEIMYUH IO oOpasuam
7.12 WIM aJTOPUTMaM, HPUMEHSS H3BECTHBIC AHAJIUTHYECKUE METONbI IpH

PCIICHUA CTaHOapPTHBIX MAaTEMATHYCCKUX 3aJda4 Ha BBIYMCJICHHUC




paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKHIO
IJIOCKOCTH, MCIKAY CKPCIIMBAOIIUMUCA ITPAMBIMHA

7.13

Pemats 3ala4 Ha HAXOXACHUEC I'COMCTPUUYCCKHX BCJIMYHUH I10 06pa3uaM
WKW aJIrOpuTMaM, IMNPUMCHASA MU3BCCTHBLIC AHAJUTUYCCKHUE METOALI IIPpU
PCHICHUH CTAaHAAPTHBIX MATCMAaTHYCCKUX 3aJjlad Ha BBIYHUCICHUE YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA IIPAMBIMHA, MCEKIY HpHMOﬁ U IINIOCKOCTHIO,
MCXKAY IIIOCKOCTAMH, ABYT'PaHHBIX YI'JIOB

7.14

Boruucaste 00bEMBI U TIJIOMIAAN TOBEPXHOCTEM MHOTOTPaHHUKOB (ITpU3Ma,
MUpaMHIa) C TPUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOIICHUS MEXTY
TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOT OTPAHHHUKOB

7.15

OHepI/IpOBaTB MNOHATHAMU. CUMMCTpPHUA B IIPOCTPAHCTBE, LCHTP, OCb U
IJIOCKOCTb CUMMCTPHU, HECHTP, OCb U IIJIOCKOCTh CUMMCTPHUHN (l)I/IprI)I

7.16

W3Bnekats, mnpeoOpa3oBblBaTh M HHTEPIPETUPOBATH HHGOPMALUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax

7.17

[Tpumensats reoMerpuueckue (akTbl JJs PEIICHUs CTEPEOMETPUUECKHX
3a7a4, MPEANoararolliuX HECKOJBKO UIaroB pELICHMS, €CIU YCIOBHS
MIPUMEHEHUS 3a]]aHbl B IBHOU (hopme

7.18

[IpumensTs mOpocTEWIIME TPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI [IPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4

7.19

[IpuBomuTs HpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOIE U
KU3HM, PACIIO3HABATH MIPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE

7.20

IIpuMmeHsATs MONMy4YeHHBIC 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATH pPEaJIbHBIE
CUTYallUM U NMPUMEHATh U3YYEHHBIE ITIOHATUSA B MIPOLECCE MIOUCKA PELICHUs
MaTeMaTHYECKH C(OPMYIMPOBAHHON MPOOJIEMBI, MOAECIUPOBATh peabHbIe
CUTyallUM Ha $3bIKE I€OMETPUHU, HCCIENOBATH IIOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHITUH M TeOopeM, armapaTta aareOpsl,
pemarb  NpPaKTUYECKHE  3aJadd,  CBS3aHHBIE C  HAaxOXICHUEM
reOMETPUYECKUX BEININH

11 KJIACC

Kon
NpoBEPsIEMOr0
pe3yJjbTara

6

IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI
0o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

I'eomerpus

6.1

OnepupoBath MOHATUSAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, O0pa3yroliue
UUJIUHAPUYECKON TOBEPXHOCTH, UMJIMHJIP, KOHUYECKas IOBEPXHOCTD,
o0pasyrome KOHHYEeCKOi IOBEPXHOCTH, KOHYC, cheprueckas MoBEepXHOCTh

6.2

PacrioznaBath Tena BpamieHus (TUIMHAP, KOHYC, cdepa u map)




6.3

OOBsACHATH CIOCOOBI MOTYYEHUS TEJ BpalLCHUS

6.4

KnaccudummpoBaTs B3auMHOE pacrioiokeHne chepsl U MIOCKOCTH

6.5

OnepupoBath MOHATUAMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CerMeHTa, 1IapOBOM CJIOW, OCHOBAHHE IIAPOBOrO CJOs, BHICOTA IIAPOBOIO
CJ10s1, IAPOBOM CEKTOP

6.6

Beraucnste 00BbEMBI M IUIOMAAM  TIOBEPXHOCTEH Tl  BpalleHus,
TEOMETPUYECKUX TEIl ¢ TpUMEeHeHneM hopmyI

6.7

OnepupoBaTh TOHATHUSAMHU: MHOTOIPAaHHHUK, BIHCaHHBIA B chepy u
ONUCAHHBIA OKOJIO cdepsl, cdepa, BOMCAHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpalleHUs

6.8

BBIYHCISTE COOTHOIICHUST MEXIY TUTOIIAIIMU MMOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxarh u3yyaemble (QUIypbl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BremmonHATh  (BBIHOCHBIE) IUIOCKME YEPTEKH U3 PHCYHKOB IPOCTHIX
00bEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; CTPOHUTH CEUEHHUsS Tell
BpallleHus

6.11

W3Bnekatp, HMHTEpHPETHPOBATh U IPEOOPa3OBbIBATH HHGPOPMALUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPHUUECKUX (QUrypax, IPeJCTaBIEHHYIO Ha
YepTexax U pucyHKax

6.12

[Tpumensates reoMerpuueckue (akTbl i PEIIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoJIararliiX HECKOJbKO NIArOB PEIICHUs, €CIM YCIOBHS
IIpUMEHEHUS 3aJaHbl B IBHOU Qopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B MPOCTPAHCTBE

6.14

BBINIOMHATE  JCWCTBHUS CIIOKCHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M
YMHOXKEHHSI BEKTOpa Ha 4YHUCIIO, OOBSCHATh, KAKUMH CBOWMCTBAMH OHH
o0amaroT

6.15

[IpuMmeHsTs paBUiIO MapasulelenuIea P CI0KECHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMHA: HOCKAPTOBbI KOOPAWHATBHI B IIPOCTPAHCTBCE,
BCKTOpP, MOAYJIb BEKTOPA, PAaBCHCTBO BEKTOPOB, KOOPAUWHATBI BEKTOPA, YIoJl
MCXKY BCKTOpaMH, CKAaJLIPHOC ITPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMILJIAaHAPHBIC BEKTOPLI

6.17

Haxonuth cyMMy BEKTOpPOB M IPOU3BEIEHUE BEKTOpa Ha YHUCIO, YroJ
MEX]y BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHHE, PACKJIAIbIBATE BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/maBaTh IIOCKOCTh YPaBHEHUEM B IEKapPTOBOM cHCTEME KOOPIUHAT

6.19

Pemate mpocreiitme reomeTpruuecKkue 3ajlayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a

6.20

Pemarts 3aa4u Ha [A0Ka3aTCiIbCTBO MATEMATHYCCKHX OTHOIIEHWH WU
HaXO0XICHHUE TCOMETPUYCCKUX BCIUYHUH I10 06pa3uaM UK aJIrOpuTMaM,
IIPUMCHSI A HU3BECTHBIC METOAbI npu pEeICHUH CTaHOaPTHBIX




MaAaTEMaTHYCCKHUX 3aJa4

6.21

[IpumeHsT, OpocTEWIIME TPOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoauTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOLE U
YKU3HU, PaCllO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

[IpuMeHATh MONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peaibHbIC
CUTyallMd U MPUMEHATh U3yUYEHHBIC TTOHATUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4eCKu CHOPMYITUPOBAHHONW MPOOJIEMBI, MOAEIHUPOBATh PeasIbHbIE
CUTyalldd Ha S3bIKE T€OMETPHU, HCCIENOBATh IMOCTPOCHHBIE MOJAEIU C
WCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TEOpEM, amlmapara ajireopsl,
pemiaTh  MpaKTUYECKUE  3ajlaud,  CBS3aHHbIE C  HAXOXKJICHHEM
FeOMETPUYECKUX BEITUYUH

BeposATHOCTH U CTATUCTUKA

10 KUIIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNSI OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
6 Teopus BeposiTHOCTEH M CTaTHCTHKA
6.1 UKTaTh U CTPOUTH TAOJUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATHSAMHM:  cpenHee  apudMeTHUecKoe, MeAHaHa,
' HauOosbIlee, HaMMEHbIIee 3HaUeHNE, pa3Max MacCHBa YHCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATHSMU: CIyYalHBIM ASKCIIEPUMEHT (OIBIT) U CiIydailHoe
COOBITHE, 3JEMEHTapHOE COObITHE (DJIEMEHTAPHBIM MCXO0M) CIy4alHOro
6.3 OIbITA; HAXOAUThb BEPOSTHOCTH B ONBITaX C PaBHOBO3MOXHBIMU
Clly4allHbIMHU COOBITHSIMH, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUH B
M3YYEHHBIX CIIy4alHbIX IKCIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TepecedeHHe U OOBbEAUHEHUE
6.4 JaHHBIX COOBITUH, COOBITHE, IPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' [I0JIb30BAThCS AUarpaMmamu Jitepa U GopMyJIoi CIIOKEHUSI BEPOSITHOCTEN
IIPU PEILIEHUH 3a1a4
OnepupoBaTh MOHATHUSMU: YCIOBHAS BEPOSATHOCTb, HE3aBUCUMBIE COOBITHUS;
6.5 HaxOJUTh BEPOSATHOCTH C MOMOIIbIO IMpaBUJia YMHOXKEHHUS, C IOMOIIbIO
JiepeBa CIIy4aHOro OmnbITa
6.6 [TpuMeHATs KOMOMHATOPHOE MPABUIO YMHOXKEHUS IIPH PEIISHUH 33724
OnepupoBaTh MOHATUSAMU: HCHBITAHWE, HE3aBUCHUMBIE HCIBITAHUS, CEpUs
6.7 UCIIBITAaHUH, yclieX M Heyjaada, HaXOOUTh BEPOSTHOCTH COOBITHUI B cepuu

HE3aBUCHUMBIX MCOBITAHUM 10 NEPBOTO YCIEXa, HAXOIUTh BEPOATHOCTH
COOBITHI B cepuu UCTIBITAaHUH bepHynmm




OnepupoBaTe  NOHATHAMM:  CIOydalHas  BEIMYHMHA, PACIpEACICHHUE

6.8
BEPOSTHOCTEH, THarpaMMa pacrpeeneHus
11 KJIACC
Kon .
IIpoBepsiemMble npeAMeTHbIE Pe3y1bTAThl 0CBOCHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro 001ero 0opa3oBaHus
pe3yJjbTara
5 Teopust BEpOATHOCTEN U CTATHCTUKA
51 CpaBHHMBaTh  BEpPOSTHOCTH  3HAUCHUW  CIy4YallHOW  BEJIMYUHBIIIO
' pacmpeneneHtIo Wik ¢ ITOMOIIBIO TUarpaMm
OnepupoBath TOHSATHEM MAaTEMAaTHYECKOTO  OXKUJAHUS, MPHUBOIUTH
59 MPUMEPBI TOT0, KaK MPUMEHSETCS MaTEeMaTHUYE€CKOE OXKHUJIaHHWE CIy4dailHOM
' BEJIMYMHBI, HAXOJUTh MAaTeMAaTHYECKOE OXHUIAaHUE 1O JIaHHOMY
pacmpeneneHuto
5.3 HmeTh npeacTaBiieHne 0 3aKOHE OONBIINX YU CE
54 VmeTh npeacTaBiieHne 0 HOPMAIbHOM paclpeieeHUH




IMPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

Anreﬁpa H HAYaJa MAaTEeMaTHYCCKOIo aHajinu3a

10 KJTIACC

IIpoBepsieMblii 2J1eMEHT COIEePKAHUS

Kon
1 Yucna v BEIYUCICHUS
Panonansupie  yucna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, IPOIEHTHI,
11 OeCKOHEYHbIE IepPHOANYeCKUE APOo0H. Apr(METHIECKIE ONEPAlH C PAllHOHATIBHBIMH
' qlclIaMU, peo0pa3oBaHus YUCIOBBIX BblpakeHU. [Ipumenenne qpodeil 1 mporeHToB
JUIs pellieHUs IPUKJIATHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciaeil 3HAaHUN U peasibHON KU3HU
JeiicTBuTenbHbIe yncha. ParonanbHble U HppaloHaibHbIe yncia. AprudMeTHaecKe
1.2 | omepaumu c JOEHCTBUTENbHBIMH YHCIaMH. [IpuOakEHHBIC BBIYMCICHUS, IMPaBHIIA
OKpYTJICHUS, IPUKUIKA U OL[€HKA PE3yJIbTaTa BHIYMCICHUI
Crenenb ¢ nenbM nokazateneM. CtanaapTHast popma 3anucu AeHCTBUTENLHOTO YU CIA.
1.3 | Hcnonp3oBaHue MOAXOISIIEH (OPMBI 3alKCU ACHCTBUTEIBHBIX YWCEN ISl PEIleHUs
MPAKTUYECKUX 3374 U MIPEICTaBICHUS JaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOW cremeHu. JlecTBug ¢ apudmMeTnyecKuMu
' KOPHSIMU HaTypaJbHOM CTENEeHU
15 CuHyc, KOCMHYC M TAaHITE€HC 4YHUCJIOBOIO aprymMeHTa. ApKCHUHYC, AapKKOCHUHYC,
apKTaHI'€HC YU CIOBOr0 apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbBIE TPEOOPa30BaHUS
99 [TpeoOpazoBaHue TPUTOHOMETPHUUECKUX BhIpaskeHUH. OCHOBHbIE TPUTOHOMETPHUECKHE
' bopMyJIBI
93 VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHcTBa. Merox
MHTEPBAJIOB
2.4 | Pemenue uenbix U ApOOHO-PALIMOHAILHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemenune nppanroHaabHbBIX yPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUN
57 [TpuMeHeHue ypaBHEHUI U HEPABEHCTB K PELIEHUI0 MaTeMaTUYeCKUX 3a7a4 U 3a/1a4 U3
' pa3InyHbIX o0sacTell HAYKU U peajibHOM KU3HU
3 OyHKIUYU U rpaduKu
31 Oynkuus, cnocodsl 3amanus (yHkuuu. ['paduk ¢QyHkuum. BzaumHO 0OpaTHBIE
' GyHKIUH
39 Ob6nacth ompeneneHus W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymum  ¢dyHkium.
' [TpomexxyTkH 3HaKOMOCTOSSHCTBA. UETHBIE U HEUETHBIE (PYHKIIMU
3.3 Crenennast pyHKIMs ¢ HATYpaJbHBIM M IEJBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa U rpaduk KOpHs N-0i cTerneHn
34 TpuroHomerpuveckas: OKPY>KHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (YHKIIHMA
' YHCIIOBOTO apryMeHTa
4 Havana maTemMaTndyeckoro aHamsa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHus TMoOcheaoBaTelabHOCTel. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
ApudmeTnueckass H TeOMETpUYECKash TMporpeccud. beckoHeuHo yObIBaromas
49 | TEOMETpHIECKas NPOrpeccHs. Cymma OeCKOHEYHO YOBIBAIOLIEH TIeoMeTpHUYecKOM
' nporpeccu. Popmyna CIOXKHBIX MpoLEHTOB. lcnons3oBanue mnporpeccuu Ams
pelIeHHs pealibHbIX 33/1a4 MPUKJIAJHOTO XapaKkTepa
5 MHoXkecTBa U JIOTUKa
MHuoxecTBo, omnepauuu Haj MHoxecTBamH. [luarpammel Oiinepa — BenHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapaTta /i ONHCAaHUA PEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIIEHUN 3aa4d U3 IpYruX y4eOHBIX IPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCEN
1.2 Crenensb ¢ palmoHaJbHBIM MoKa3aTeneM. CBoiCTBa CTENEeHU
1.3 Jlorapu¢dwm uncna. JlecsTuuHbIe U HATypaIbHbIE JIOTapHU(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBaHue BeIpaKeHUH, COAEPHKALIUX JOTaprU(pMBbI
2.2 [TpeoGpa3oBaHue BEIpAaXKEHUH, COEPKAIIMX CTETIEHH C PAllMOHATBHBIM MTOKA3aTeleM
2.3 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokasarenbHble ypaBHEHHS 1 HEPABEHCTBA
25 JlorapudmMuueckne ypaBHEHUS U HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PeleHne npukiaagabix 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUI
2.7 CucTteMbl M1 COBOKYITHOCTH palliOHAJILHBIX YPaBHEHUH 1 HEPaBEHCTB
58 [IpumeHeHue ypaBHEHUN, CHCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKUX 3a7au
' W 3a7a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U peabHON )KU3HU
3 ®OyHKIMU ¥ rpaduKu
Oynkuus. Ilepuognueckne @ynkuuu. IIpoMexyTKH MOHOTOHHOCTH —(YHKLHUU.
3.1 MakcumyMbl W MHUHHUMYMBI GyHKOuu. HawmOosnblliee W HauMeEHbIIee 3HAYCHHE
(YHKIIUY HA TPOMEKYTKE
3.2 TpuroHnomerpudeckre QyHKINU, UX CBOMCTBA U Tpaduku




3.3

[ToxazaTenbHas u norapupmuueckas GyHKIMU, UX CBONCTBA U IpapUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIMHA JJIs PEIICHUS YPABHEHUN U JTMHCHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUH 111 UCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbl€ BO3HMKAIOT TPH PEIICHWU 3aJad U3 JAPYIMX Yy4eOHBIX IpPEeIMETOB H
peaibHOM KU3HU
4 Hayana maTemaTtuieckoro aHaausa
41 HenpepriBHble QyHKIIMH. MeTo MHTEPBAJIOB JJIsl PEILICHUS] HEPABEH CTB
4.2 [TponsBoanas pyHkuuu. I'eomeTpuueckuii u Gpu3nyeckuil CMbICI MPOU3BOIHOM
43 [TpousBoaHble AMEeMEHTApPHBIX (YHKIHMA. DPOpMyJIbl HaXOXAECHUS ITPOU3BOTHON
' CYMMBI, TPOU3BEJIEHUS U YaCTHOrO (pyHKUMI
[IpumeHnenue mTPOM3BOAHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HauMEHbIIEro 3HaueHus (QyHKUUU Ha
OTpE3Ke
[TpumeHeHue Npou3BOIHOM ISl HAXOXKIEHUSI HAUITYUIIEero pelleHns B IPUKIATHBIX
4.5 3ajayax, JJI1 ONpENEeJeHHs CKOPOCTH IIpolecca, 3aJaHHOro (opmysaod uiau
rpapukom
4.6 [TepBooOpa3znas. Tabmuia mepBooOpa3HBIX
47 WuTerpai, ero reomerpuueckuil U ¢pu3nyeckuii cMbici. Beruncinenue uHrerpanga mno

dopmyne Hrrotona — JleliOnuna

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

I'eomerpust

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

Kon
7 I'eomerpust
OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mnpsmas, IJIOCKOCTh, IPOCTPAHCTBO.
7.1 [TonsaTue 00 akCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX
B3anMHoe pacriosioxkeHue NpsiMbIX B IPOCTPAHCTBE: NEpecEKaroluecs, HapaulelbHble
U CcKpemuBarommecs npsMele. [lapannensHOCTh MNpSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE: NapajljiefibHble MpsSMble B IPOCTPAHCTBE, MNApaJICILHOCTh TPEX
7 | TPAMBIX, MapaiIebHOCTh OpsIMOM M IUIOCKOCTHU. YTIJIBIC COHAIlpaBJIEHHBIMU

CTOPOHAMH, YroJl MEXAYy MNPSAMBIMH B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN:
napajuieibHble IIJIOCKOCTH, CBOMCTBA HapaUlelbHbIX IUIOcKocTed. Ilpocreiimme
MIPOCTPAaHCTBEHHBIE (QUIypbl Ha IJIOCKOCTH: TeTpa’ap, KyO, mapajiesnenumnes,
MMOCTPOCHUE CEUEHUI




7.3

[leprieHIUKYNSAPHOCT MHPAMOM M IUIOCKOCTH: MEPHEHAMKYJISPHBIE MpPSIMbIE B
MIPOCTPAHCTBE, MPsAMbIE MapaJJIeNIbHbIe U NEePHEHAUKYISIPHbIE K IJTOCKOCTH, IPU3HAK
MEePHEHUKYIIPHOCTH MPSIMOM U TIOCKOCTH, TE€OpEMa O MPAMOM TepreHUKYISPHOU
IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YrOJ MEXY NMPSIMON U IUIOCKOCTBIO, IBYIPAHHBIN
YTOJ1, JMHEHHBINA yroy ABYTpaHHOro yria. llepneHaukyisp U HaKIOHHbIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 TIIOCKOCTH, MPOCKIUs PUTypHI Ha
IJIOCKOCTh. [leprneHanKyaIspHOCTh MJIOCKOCTEN: MPU3HAK NEPHEHIUKYISIPHOCTH JABYX
mIockocren. TeopeMa o TpEX nmeprnesauKyJsipax

7.4

[lonsiTME MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKHM, pa3BEPTKa MHoOrorpaHHuka. IIpusma: nN-yromabHas
npu3Ma, TpaHd W OCHOBAHMS NPU3MBI, TpsMas U HaKJIOHHas MpPU3MbI, OOKOBas H
MIOJIHAsl TOBEPXHOCTh NMpU3Mel. [lapannenenunen, npsMOyroybHbBIN Mapaselenunes 1
ero csoicrtBa. Ilupamuga: Nn-yroiapHas nupaMuja, 'paHd U OCHOBAHUE IHPAMUIBL,
OokoBas M IOJIHAs MOBEPXHOCTb NMUPAMUIbI, NPaBUIbHAS W yceu€HHas NMUpaMHUia.
OneMeHTbl MNpu3Mbl U nUpaMuibl. [IpaBUibHBIE MHOIOTPAaHHMKHM: IIOHSTHE
IIPAaBUJIBHOIO MHOTOIPAaHHMKA, IIPaBWJIbHAS MpU3Ma W IIpaBHJIbHAs IHPAMHUJA,
[IpaBUJIbHAs TPEYroJibHAas MUpaMuja U MpaBUIbHBIA TeTpa’ap, ky6. [IpencraBnenue o
[IPaBWJIBHBIX MHOIOTpaHHUKAX: OKTad[p, JojAeKka’aAp u ukocasapyrue CeueHus
IIPU3MBI ¥ U PAMM B

7.5

CumMmeTpusi B MPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
DnemMeHThl  CUMMETpPUM B  NUpaMUAax, [apajuielenunenax, NIpaBUIbHBIX
MHOI'OTpaHHHUKaX

7.6

Bbuncnenre »71eMEHTOB MHOTOIpaHHUKOB: péOpa, auaroHanu, yriel. I[lmomaznsb
OOKOBOI MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPSAMOI MPU3MBI, IJIOIAb OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMOi pu3Mbl. [Lnomans 60KOBOW MTOBEPXHOCTH U
MIOBEPXHOCTH IMpPaBUJIBHON NMHUpaMUJbl, TEOpPEMa O IUIOUIAAN yCEYEHHOW NUPaMUIBL.
[Tonsatue 06 00bEMe. OOBEM MUPaMHIBI, TPU3MBI

7.7

[TomoGHEIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXK]y TUIOMQASIMH MOBEPXHOCTEH,
00bEMaMu NOIO0OHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

I'eomerpus

6.1

Humusapruyeckasi MOBEPXHOCTh, 00pa3yHOIIUE MHJIMHIPHICCKON MOBEPXHOCTH, OCh
MUIMHAPUYECKON ToBepXHOCTH. LlMyMHIp: OCHOBaHMS W OOKOBas IOBEPXHOCTD,
oOpasyromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKON moBepxHOcTH. KOHycC: OCHOBaHHWE M BepIIMHA, oOpasyromasi U OcCh,
on@aasr OOKOBOM M TIOJIHOW TOBEPXHOCTU. Y CEUEHHBIH KOHYC: OOpasylomme u
BbICOTA, OCHOBAHU U OokoBas ITOBEPXHOCTDH




6.3

Cdepa u map: ueHrp, paguyc, Auamerp, MIOMA b NOBEpXHOCTH cdepbl. Bzaumuoe
pacronoxenue cdepbl M IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoIaah

chepsl

6.4

N3o6pakeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEépTKa nummHapa u KoHyca

6.5

KomOunanuu Ten BpalieHuss ¥ MHOTOI'PaHHUKOB. MHOTOTpaHHMK, ONMKMCAHHBIA OKOJIO
cdepsl, chepa, BircaHHAss B MHOTOTpaHHUK, HITH TENIO BPAIICHUS

6.6

[TorsiTie 06 o0BéMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIFHOTO TTapaJulelienuIie/ia v ciiencTBUs u3 He€. O0bEM MIMHIpa, KOHYCA.
O6béM mapa u miomaab chepsl

6.7

[TomoOHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEXKY ILIOIMASIMH TOBEPXHOCTEH,
00BéMaMM MTOTOOHBIX TE

6.8

Ceuenust mwiMHApa (MapajuieNbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEpIINHY), CeUeHHs 1mapa

6.9

BekTop Ha miockoctd M B mpocTpaHcTBe. ClOK€HHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4ucio. PasioxkeHne BekTOpa IO TpPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno napamenenunena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI JEUCTBUM C BEKTOpaMHU

6.10

[IpssmoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Ipocreiimine 3agaum B KoOpAMHATaX. Yroa Mexay BekTtopamu. CxansipHoe
MPOU3BENCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXKIY MNPSAMBIMH U IUIOCKOCTSIMU.
KoopanHnaTHO-BEKTOPHBIN METO/ IPU PELIEHUU F€OMETPUUYECKHUX 3a7ad

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

BeposiTHOCTDH M CTATUCTUKA

10 KUIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Kon
6 Teopus BEpOSTHOCTEH M CTATHCTHKA
[IpencraBienre JaHHBIX C TOMOMIBIO Tabmui u Auarpamm. CpenHee apudmerndeckoe,
6.1 | Meauana, HauOoJblllee U HaUMEHbIIEEe 3HAUYCHUS, pa3Max, IUCIEPCHs U CTaHAAPTHOE
OTKJIOHEHH € YHCIIOBBIX HA0OPOB
CayyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIydyalHble COOBITUS. DJIEMEHTapHbIE COOBITUS
6.2 (ucxompl). BeposiTHOCTH ciydailHOro coOBITHS. BIIM30CTh 4YacCTOTBIM BEPOSITHOCTH
' coOpiTuii. CiydyailHble OIBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMH COOBITHUSMHU.
BeposTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMH COOBITUSIMU
6.3 Onepannu  Haa COOBITUSAMH: TEpecedeHue, OOBEAMHEHUE, MPOTHUBOIOIOKHBIE

coOpITus. J{narpammel Ditnepa. @opmyiia cI0KEHHS BEPOSTHOCTEH




6.4

VYcnoBHass  BEpOATHOCTb.  YMHOXKEHME  BeposiTHocTel.  [lepeBo  ciaywailHOro
akcriepuMenTa. @opMysia MoaIHOM BEpOATHOCTU. HezaBucHMBbIe COOBITHS

6.5

KomOunaropnoe mnpaBuino ymHoxeHus. IlepectanoBku u Qaxropuan. Yucno
couetanuil. Tpeyronbuuk [lackansa. ®opmyna OuHoma HproToHa

6.6

bunapHbiii ciydaiiHelii ombIT (MCHOBITAaHWE), ycmeX H Heyaada. HeszaBucumbie
ucneiTanust. Cepust HE3aBUCHMBIX UCHBITaHMM 110 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCNBITAaHUN bepHynu

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenune BeposTHOCTeW. J(marpamma pacmpeneneHusl.
[Tpumeps! pacripenenieHui, B TOM YU CIIe FTeOMETpUYecKoer OMHOMHUATBHOE

11 KVIACC

Kona

HpOBepﬂeMbl M 3JIeMeHT CoAepRaHusA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UucrioBble XapaKTEPUCTUKU CIIy4ailHbIX BEJIMYMH: MaTEeMAaTHYECKOE OXHUAaHUE,
JUCHEPCHs] U CTaHJAPTHOE OTKIOHEeHHue. [IpuMepbl mpuMeHeHHs MaTeMaTUYeCKOro
OKMJAHHUS, B TOM 4YHUCI€ B 3aJadyax W3 IOBCEIAHEBHOM XU3HU. MaTematnuyeckoe
OKHJlaHWe OWHAPHOHN CIydaiiHOW BEIMYHMHBL. MaTeMaTHYECKOE OXKHJIAHHE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTnuecKoe OXKUJaHue U TUCIIEPCUsl T€OMETPUYECKOr 0 U
OMHOMHAIBHOTO pacHpeieeHUM

5.2

3akoH OOJBIIMX YKCET U €ro pojb B Hayke, mpupoae U oOmiectBe. BriOopouyHbIi
METO]I UCCIIENOBAHUI

5.3

[Ipumepsl  HENpepbIBHBIX  COydaWHbIX BeauuuH. [loHsatme o noTHOCTH
pacripezenenus. 3afadu, NIPUBOAAIIAE K HOPMAJIIBHOMY pacnpeneneHuro. Ilonsrue o
HOPMAaJIBHOM pacIpeleIcHUH




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

AJure0pa 1 Ha4YaJ1a MaTEeMAaTHYECKOI0 AHAJIHU3A

Kon IIpoBepsieMble TpeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpoBepPseMOro | OCHOBHON 00pa3oBaTeIbHOI NPOrPaMMBbI CpeJHero o01ero
TpedoBaHus oOpa3zoBaHus

Brnagenne wmeromamMu J0Ka3aTeNbCTB, AITOPUTMAMH DEIICHHS 3ajad;
ymMeHue (opMynIupoBaTh M ONEPUPOBATH MOHATUSMU: OMNpEETICHHE,
akcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, IPHU3HAK, J10KAa3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHSATh UX; YMEHHE (POPMYIUPOBATH
o0paTHOE W TPOTHBOIOJIOXKHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MAaTeMaTUYECKOW WHAYKILHUU;
MPOBOJAUTH JOKa3aTeJIbHBIC PACCYXKACHUS MPU PEIICHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  MPAaBWJIBHOCTh  PACCYXACHHH; YMEHHE OIEpUpoOBaTh
MOHATHSIMHU: MHOXKECTBO, IMOJMHOXKECTBO, OMEPAllMM HAaJl MHOXECTBAMU,
YMEHUE HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr Ui
OMMCAHMS PEANbHBIX MPOLIECCOB U SIBJICHUH U MPHU PEIICHUU 3a/1ad, B TOM
YHUCIe U3 APYTUX YUYeOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MTOHITHIMU:
rpad, CBs3HBIN T'pad, AepPEeBO, UK, rpad HA MIIOCKOCTH; YMEHHUE 33/1aBaTh
Y OMHCHIBATh Tpadbl pa3IUYHBIMU CIIOCOOAMU; MCIIOIh30BaTh rpadbl MpH

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHSATUSIMHU: HATypaJlbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIEJILIM TOKa3aTesieM, KOpeHb HaTypaJibHOM CTENEHU, CTENEHD C
palMOHAJILHBIM MOKa3aTeIeM, CTENEeHb C JEHCTBUTEIBHBIM IOKa3aTeseM,
norapudM dYHUCIa, CHHYC, KOCMHYC M TAaHTCHC IPOM3BOJILHOTO 4YHCIHIA,
OCTaTOK MO MOIYJI0, PAaluMOHAJIbHOE YHUCIO, UPPALUOHAIBHOE YHCIIO,
MHOXXE€CTBA HATYpPAJIbHBIX, IEJbIX, PpPAalUOHAIBHBIX, JICHCTBUTEIBHBIX
YuCesl; YMEHHUE UCIIOJIb30BATh MPU3HAKH JEIMMOCTH, HAUMEHbBIINN OOIIHi
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, airopuT™M EBkiawma mpu
pelIeHrU 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMu
CUHCJICHUS, YMEHUE BBIMOJIHSATH BHIYUCIICHUE 3HAYCHUI U TTpeoOpa30BaHus

BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsi JPOOHO-

pamrOHAJIBHBIX BBIp&)KGHPIfI; YMEHUE oneprupoBaTh IIOHATUAMU:




[OCJIEI0BATENIbHOCTh, apudMeTndeckass Hporpeccusi, IeoMeTpuyecKas
nporpeccusi, OeCKOHEUHO YObIBaloIlas TI'E€OMETpUUYEcKas Mporpeccus;
YMEHHME 3aJlaBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE UHCIA, MOAYJIb M apryMEHT
KOMIUJIGKCHOTO  4ucia,  (opmMa  3alUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPHUYECKass | anredOpanyeckas); yMeThb
IPOU3BOAUTH apu(PMeTHUYECKHe ACHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAMUTH MPUMEPHI UCIOIB30BAaHUS KOMIIJIEKCHBIX YHCEJ; OEpUpPOBAThH
HNOHATUAMHU:  MaTpuma 2x2  u  3X3, ompeneiauTenb  MaTpHILIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPECACIIUTECIIA

VYMeHue onepupoBaTh MOHATHUSAMM: palMOHAIbHBIE, HppalUOHAJIbHbBIE,
MOKa3aTeNbHbIe, CTENEeHHbIE, JorapuMUYECKUe, TPUTOHOMETPUUECKUE
YpaBHEHHUS M HEpPAaBEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHMM U HEPaBEHCTB, PaBHOCHUJIBHOCTh
YpaBHEHMI, HEpPaBEHCTB U CUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMbl C MOMOIIBIO PA3JIUYHBIX MPUEMOB; peIIaTh
YpaBHEHHUS, HEpPAaBEHCTBA M CUCTEMbl C [ApPaMEeTPOM; MPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, MUX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKH U peaibHOM XKU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
NEpUOANYHOCTh (YHKLUUH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHkuMU, SKcTpeMyM (GYHKIUHU, HaubOojblllee U HauMEHbIlee 3HaueHUs
(YHKIMM Ha NPOMEXYTKE, HeNpepblBHAs (DyHKLMS, aCUMITOTHI Tpaduka
(¢yHKIMH, TIepBas U BTOpas MPOU3BOAHASA (QYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHON, IEpBOOOpa3Has, ONpenenEéHHbIN
UHTErpajl; yMEHHE HaXOIUThb ACUMITOTHl rpaduka (QyHKIUM; yMEHHE
BBIUUCIITh ~ TMPOU3BOJHBIE  CyMMBbI, IPOU3BEACHUS, YAaCTHOIO H
KOMITO3UIIMM (YHKLUUH, HAXOOUTh YpPaBHEHUE KacaTelbHOM K TIpaduky
(GYHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHME HCHOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (YHKIIHH,
HaXo/JWUTh HauOOJbLIIME W HAUMEHbIINE 3HAaYeHUs (QYHKLUUN; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4eCcKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO Ui HAXOXKIEHUS HaWIy4dIlero

peicHuA B IMPUKIAJIHBIX, B TOM YHUCIC COOHAIbBHO-DKOHOMHYCCKUX H




busznuecknx 3agavax; HaXOAUTH IJIOMAIN U 00BEMBI GUTYP C MOMOIIBIO
WHTErpaja; MPUBOAUTH MPUMEPHl MATEMAaTHYECKOT'O0 MOJICIHUPOBAHHS C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHHH

YMeHue onepupoBaTh MOHATUAMU: FpapuK QYHKIMH, oOpaTHas QYHKIIHS,
KOMMo3ulMs (QyHKUMN, JTuHEHas QYHKUMS, KBaapaTUyHas (QYHKIIHS,
panoHanbHas (QYHKIMS, CcTeneHHas (QYHKIUS, TPUTOHOMETPHYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
ngorapumuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpaduKd H3y4eHHBIX
(GyHKIMI,  BBINONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCMOJb30BaTh rpadUKy Uil W3Y4YEHHs MPOILIECCOB M 3aBHUCUMOCTEH, MpHU
pelIeHUH 3aJady M3 JPYrux y4eOHbIX NPEeIMETOB M 3aJad U3 peajbHOM
KHU3HHM;, BBIpaXaTb (QOpPMyJaMH 3aBUCUMOCTH MEXIY BeJIMYHHAMU,
UCMOJb30BaTh CBOWCTBA U rpaduku (QyHKUUN Uil pelleHUs] YpaBHEHHH,
HEpaBEHCTB U 3aJad C [apaMeTpamH; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTU MHOKECTBA PELICHHUI YPaBHEHUN, HEPAaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOM U YacTH, Ha JBI)KEHUE, padOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7a4i U3 00JacTH YHpaBJICHUS JUYHBIMH U CEMEHHBIMU
¢uHAHCAaMM); COCTABIISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBUIO 3aJa4yHd, HMCCIECN0BATb IIOJIYyYEHHOE DEIICHUE U
OLICHMBATh IIPaBJIONONO0OHOCTh pPE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peanbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTAaBJSATh BBIPAXKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBHUIO 3aJ1a4H, UCCIIE0BATh
MOCTPOEHHBIE  MOJENM C  HCIOJNb30BAHMEM  afmapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue ornepupoBaTh MOHATUAMU: CpeAHee apudMeTndyeckoe, MeanaHa,
HauOOJbIlIee ¥ HAMMEHbIIIEE 3HAYCHUS, pa3Max, TUCIEPCUs, CTAaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE HM3BIIEKaTh, UHTEPIPETHUPOBATH
uH(popMaIuio, MPEACTaBICHHYIO B TaOJMUIaX, HA AUarpamMmax, rpadukax,
OTPaKAIOIIYI0 CBOIMCTBA PEasbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHQopMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUMarpamMMm; HCCIIEIOBaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuuecKuX
METOJIOB U DJIEKTPOHHBIX CPENCTB; TpauuecKu UCCIIEA0BAaTh COBMECTHBIC

HaOJII0ICHNSI C TOMOUIbIO AUAarpaMM pacceuBaHUs U IMHEWHOM perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIH ONBIT M ClydallHOE




COOBITHE, BEPOATHOCTh CIIYYalHOTO COOBITHS;, YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJb30BAaHUEM TpaUUEeCKUX METONOB; IPUMECHSThH
GOpMYIIBI CIIOKCHHST M YMHOXCHHS BEPOSATHOCTEH, (GOpPMYIy ITOJTHOU
BEpPOSATHOCTH, opMyiy bepHymn, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEAITbHBIX COOBITHI; yMEHHE OINEepUpPOBAThH
MOHATUSIMU:  ClydaiiHas BeIWYWHA, paclpeielieHue BEPOSTHOCTEH,
MaTEeMaTUYECKOe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHEHUE
CIIy4alilHOM  BEJMYUHBL, (QYHKIUU  PACIPENCICHUS W  IJIOTHOCTH
PaBHOMEPHOT0, IMOKA3aTEILHOTO ¥ HOPMAIIBHOT'O Paclpee/ieHHd; yMEHUE
UCIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIPEICIICHUI sl PEIICHHs 3a1a4;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METOIBI BEIOOPOYHBIX
UCCIICZIOBAHUN; YyMEHHE TMPHUBOIUTH TPHUMEPHI MPOSBIICHUS 3aKOHA
OOJNIBIIMX YHCEN B MNPHUPOJHBIX U OOIICCTBEHHBIX SIBJICHHIX; YMEHHE
OIEPUPOBATh MOHSATHSIMH: COYECTAHHE, MMEPECTAHOBKA, YUCIIO COYCTAHHIA,
YHCIO  TepecTaHOBOK; OuHOM  HpBIOTOHA;  yMeHHE  TPUMEHSThH
KOMOWHATOpPHBIC (haKThl M PACCYKICHUS JUIS PEHICHHS 3a]a4; OllCHUBATh
BEPOSITHOCTH PEATBHBIX COOBITUI; COCTABJISATh BEPOSATHOCTHYIO MOJECIH U

MHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAT

YMmenne OIIeprupoBaTh IIOHATHUSAMMU. TO4YKa, npsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaUIeIbHOCTh U
NEPHNCHAUKYIAPHOCTh MNPAMBIX U HJIOCKOCTef/'I, yroia Mexay HIpssMbIMHU,
YIOoJl MEKIYy TMpSIMOA M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH,
pacCToOdHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
paccTosiHuE MEXNY IJIOCKOCTSAMH; YMEHHE HCIOJb30BaTh NPHU PEILIECHUU
3a7jad U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHUE OL[€HUBATh
pa3smMepbl OOBEKTOB OKPYXKAIOIIEr0o MHUpPA; CTPOUTh MaTeMaTHUeCKHe
MOACIN C IIOMOIIBIO TCOMETPHUYCCKUX MOHATHH W BCJIMYHMH, pCIIATh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3a/JaUU
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOM@Ab (GUTYpbI, 00bEM (GUTYpBHI,
MHOTI'OI'paHHHK, HpaBI/IJIBHLIﬁ MHOTI'OrpaHHUK, CC€UYCHHEC MHOI'OrpaHHHUKA,
KyO, Tapajulelienuien, Npu3Ma, Nupamuiaa, (Urypa W IOBEPXHOCTH
BpalleHus, IWIMHIP, KOHYC, map, cdepa, miomanb cdepsl, MIONIAab
MOBEPXHOCTH MHUPAaMUJbI, MPHU3MBI, KOHycCa, IMIIMHApPA, O0BEM Kyoa,
IpAMOYTOJIBHOI'O Mapajurejacenuneaa, IMUupaMuabl, TIpU3MbI, NOUJIWXHApPA,

KOHyCa, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUsS KOHyca M I[WIMHJpA,




NapajuielbHbIE OCH WJIM OCHOBAaHMIO, CEYEHHE 1Iapa, INIOCKOCTD,
Kacaromasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTpPOUTh CEYEHUeE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYEHMS, B TOM UYHUCJIE C IOMOILIBIO AIEKTPOHHBIX CPEACTB;
YMEHHE TPUMEHSTh CBOHCTBA T'€OMETPUYECCKHX (UTYpP, CAMOCTOSITENHHO
bopMynHpoOBaTH OMpeNeNeHNus U3y9aeMbIX (GUTYp, BBIABUTATH THIIOTE3BI O
CBOWMCTBAX M MpPHU3HAKAX T'€OMETpUYECKUX (Uryp, OOOCHOBBIBATH WU
OlpoBepratb MX; YMEHHE MPOBOAUTH Kiaccupukanuio Quryp 1o
pasTUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JOMOJHHUTEIILHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSMHU: JABU)KEHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHUE TMOA00UsA, TONOOHBIE (QUIYpHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UIYpbl, B TOM 4YHCJIE B NPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCI0JIb30BATh T€OMETPUUECKIE OTHOLIEHUS IIPU
pellieHun 3a]ady; HAXOJUTh T'€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOI,
IJI0111a/1b, O0BEM) MPU PEIICHUH 3a7a4 U3 APYTUX Y4E€OHBIX MPEIMETOB U
U3 peaNbHOW JKM3HU; YMEHHE BBIYHCIATH T€OMETPHUECKHE BEIUYUHBI
(nnuHa, yroJ, miaow@ab, 0o0BEM, MJIOLA[b MOBEPXHOCTU), HCIOJIB3YS
u3ydyeHHble (OPMYJBI U METONbI, B TOM YMCJE: IUIOMAb MMOBEPXHOCTH
OUpaMUbl, MPU3MbI, KOHyca, UWIMHIpA, IJIom@aab cdepsl; 00bEM Kyoda,
OPSMOYTOJIBHOTO ~ TapajuleNienuiea, HTUPAMUAbI, TPU3MBL, [THIHHIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYD
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YMenue OIICPpUPOBATL MOHATHAMU: IMPAMOYIOJIbHAsA CUCTCMaAa KOOPIWHAT,
BCKTOpP, KOOpPAWMHATBI TOYKH, KOOpAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3Hcy,
CKaJIApHOC TMPOU3BCACHUEC, BCKTOPHOC TMPOU3BCACHUC, YIroJdl MCEKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,Z[I/IHaTHbII‘/JI MCTOA

JJB peIICHUA TCOMCTPHUYCCKU X 3aaad M 3a1a4 JIpyrux y‘le6HBIX npeamMETOB
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YMeHnue BbIOUpaTh MOAXOAAIINN METO JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MAaTEMaTUKH B HW3yYEHUU NPUPOJHBIX W OOIIECTBEHHBIX
MPOIECCOB W SBJICHUH; YMCHHE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTEeMaTUKH B MCKYCCTBE, YMEHUE MPUBOAUTH IMPUMEPHI MaTEMAaTH4 €CKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAYKH




I'eomerpus

Kon
NpoBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMbie TPeOOBAHUSA K NPEAMETHBIM Pe3y/1bTaTaM 0CBOCHHS
OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
oOpa3oBaHus

Brnamenue wmeTomamMu JI0Ka3aTeiIbCTB, QJITOPUTMAMU PEIICHUS 3aJ]1ad;
yMeHHe (QOPMYJIHpPOBATH W ONEPUPOBATH MMOHATHSIMH: OINpPEACICHHE,
aKCMOMa, TeopeMa, CJEICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHpOBaThH
o0paTHOE W TPOTHBOIIOJIOKHOE YTBEPXKICHHE, MPUBOAUTH ITPUMEPHI H
KOHTPIIPUMEPBI, HCIOJB30BATH METOJ] MATEMaTHYECKOW WHIYKIIHH;
IIPOBOJIMTH JTOKAa3aTelbHbBIE PACCYKACHUS TIPU PEIICHUH 3a/1a4, OI[CHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHW; yMEHHUE  OIEpUPOBAThH
MOHSATUSIMU: MHOXECTBO, MOJAMHOXXECTBO, ONEpPAIllMU HAaJ] MHOKECTBAMU;
YMEHHE HCIIOJB30BaTh TEOPETHKO-MHOXKECTBCHHBIM  ammapar s
OIHCAHUS PEaJbHBIX MPOLECCOB M SIBJICHUW M MPH PEIICHUH 33]a4, B TOM
YHCIIE U3 APYTrUX YUeOHBIX MPEAMETOB; YMCHUE ONEPUPOBATH MOHSITHIMU:
rpad, cBsA3HBIN r'pad, AepEeBO, UK, rpad Ha MIIOCKOCTH; YyMEHHUE 3a/1aBaTh
U OIHUCBHIBATHh rpadbl pa3IMYHBIMHU CIIOCOOAMU; UCIOB30BaTh T'padbl Ipu

pEIIeHNH 337129

YMeHue onepupoBaTh MOHSATHUSMHU: HATYpallbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEIIeHb C LEJIBIM T0Ka3aTesieM, KOPEeHb HATypalbHON CTENEHH, CTENCeHb C
palMoHaTbHBIM TOKa3aTelleM, CTEMEHb C JICHCTBUTEIBHBIM TOKa3aTeeM,
jgorapuM dYHClIa, CHHYC, KOCHHYC W TaHTCHC MPOM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, pPAlMOHAIBHOE YHUCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATYPAJIbHBIX, II€JbIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
YHCell; yMEHHE UCIIOIh30BATh MPU3HAKHU JEIIMMOCTH, HANMEHBINUN 00IIuit
JeNUTeNh W HauMEHbIee Oo0Ilee KpaTHOe, airoput™M EBkimaa mpu
pelleHHH 3a/1a4y; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIHOHHBIMH CHCTEMaMH
CUHMCJICHUS; YMEHHE BBIMOJIHATH BRIYMCICHHE 3HAYCHUI 1 MPeoOpa3oBaHus
BBIPOKEHUH CO CTENCHSIMH W JiorapudmMamu, MpeoOpa3oBaHUs JPOOHO-
palMOHANBHBIX ~ BBIPAKCHUH; yYMEHHE  OICpPHPOBATh  IMOHATHUSIMHU:
HIOCJIEZIOBATEIIFHOCTh, apu(METHUYECKast TPOrPECcCHsi, T'eOMeTpHYECKast
nporpeccusi, OECKOHEYHO YOBIBaroIIasi TeOMETpUYecKas MpPOTrpecCus;

YMCHHC 3aJaBaTb IIOCICAOBATCIbHOCTH, B TOM 4YHCJIC C IIOMOIIBIO




PEKYPPEHTHBIX (HOPMYIT; YMEHUE ONEPUPOBATH MOHATUSIMU: KOMILJIEKCHOE
YUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YHCJIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCEl
(reomeTpuueckas, TpPUTOHOMETpUYECKas U anredpauyeckas); yMeTb
IPOU3BOJUTh apU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMU YHUCIIAMH;
IIPUBOJIUTH IPUMEPBI UCIOJIB30BAHUS KOMIIJIEKCHBIX YHCEIl; OIEPUPOBATH
HNOHATHAMM:  MaTpuma 2x2  wm  3%3, onpeaenuTens  MaTpPHIb,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPEACIIUTCIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPAlUOHANIBHBIC, HPPALMOHAIBHBIE,
MoKa3aTeNbHbIE, CTEMEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUYECKHE
YpPaBHEHMS M HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpUPOBATH
HOHATUAMU: TOXJECTBO, TOXAECTBEHHOE HpeoO0pa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHCHMM W HEPAaBEHCTB, PaBHOCUIbHOCTb
YpPaBHEHMI, HEPAaBEHCTB M CHCTEM; YMEHHE peEllaThb YypaBHEHMS,
HEPAaBEHCTBA W CHUCTEMBl C IIOMOINBIO PpA3JIMYHBIX INPUEMOB; pEIIAThH
YPaBHECHMs, HEPABEHCTBA M CUCTEMbl C IapaMeTpPOM; IPUMEHATh
YPaBHCHMS, HEPAaBEHCTBA, UX CHUCTEMBI [JI PELICHUS MATEMaTUYECKUX

3a/1a4 W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U PEaIbHOU KU3HH

YMeHue omnepupoBaTh TOHATUSAMHU: (DYHKIUSA, UYETHOCTh (QYHKIHH,
NEPUONUYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIUU, HAauOOJbIllee W HaMMEHbIee 3HAUYCHUS
(GYHKIIMA HA TPOMEXYTKE, HEMpepbiBHAs (DYHKIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpas MPOM3BOAHAS (YHKIIMH, TSOMETPHUUYCCKUNA U
(U3NYECKUIT CMBICT TPOU3BOJIHOW, TEpPBOOOpa3Has, ONpeACIEHHBIN
WHTErpall; YMEHHE HaXOIUTh AaCUMITOTHI Tpaduka (yHKIWH, yMEHUE
BEIUMCIATh  TPOU3BOJHBIC  CYMMBI, TPOHM3BEACHUS, YacCTHOTO U
KOMITO3UIMKA (YHKIUH, HAXOAWTh YpPaBHEHHE KacaTelIbHOW K Trpaduky
(GYHKIMM, YMEHHE HAXOAWUTh IPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIUH;
YMEHHUE HCIOJb30BaTh MPOU3ZBOJHYIO JJIsi HCCICNOBaHUs (QYHKIH,
HAXOJUTh HAWOOJBIIME M HAUMEHBbIIME 3HAYCHHS QYHKIUH; CTPOUTH
rpa@uK MHOTOWICHOB C WCIIOJh30BAHUEM arlapaTa MaTeMaTHYeCKOro
aHaJM3a; WPUMEHSATh TPOU3BOJMHYIO JUIS HAXOXKICHUS HAWIyYIIero
pelleHusT B TPUKIATHBIX, B TOM YHCJIEC COIHAILHO-DKOHOMUYCCKUX W
du3ndecKnx 3aJadax; HaAXOAUTh IJIOM@AAH U 00BEMBI (UTYP C TOMOIIHIO
WHTErpalia; NPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO MOJAECIMPOBAHUS C

noMoIIbo U depeHnanbHbIX ypaBHEHUH




YMeHue onepupoBaTh MOHATUAMU: FpapuK QYHKIMH, oOpaTHaAs QYHKIIHS,
KoMIo3ulMs (QyHKUMH, JuHeHas QYHKUMS, KBaJapaTUyHas (QYHKIIMS,
paunoHanbHAs (QYHKIMS, CTENEHHAas (QYHKIUS, TPHUTOHOMETPHUECKHE
(GyHKIIMK, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIHMH, MOKa3aTelIbHAS M
norapumMudeckas (QyHKIUU; YMEHHE CTPOUTh TpaduKd HIyYSCHHBIX
GyHKIMA,  BBIMONHATH  OpeoOpazoBaHus  rpadukoB  QYHKIHIA,
UCIIOJIb30BaTh T'pauky Il M3y4eHHs MPOIECCOB M 3aBHUCUMOCTEH, TIpU
pelIeHnH 3a7ad M3 JPYruX YYeOHBIX NMPEIMETOB M 3ala4 U3 peabHOM
KU3HH, BBIpAXKaTh (OPMYyJIaMU 3aBHCUMOCTH MEXKIY BEIMYHHAMU;
UCTIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKIMH IS pelIeHHsl ypaBHEHHIA,
HEpaBEHCTB W 33Jad C IapaMeTpamu; H300pakaTh Ha KOOPIMHATHOMN

IJIOCKOCTU MHO>KECTBA PEILICHUN YPABHEHUMN, HEPABEHCTB U UX CHCTEM

YMeHue pemath TEKCTOBbIE 3aJauyM pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, O U 4YacTH, Ha JABI)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOrH, 3a7a4yu U3 00JacTH YHpPaBJIEHUS JUYHBIMH U CEMEHHBIMU
¢uHaHCAaMU); COCTABIATH BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCJIOBHUIO 3a/a4M, HCCIENOBATH IIOJYYEHHOE PEIICHUE U
OLICHUBATh MPABAONONOOHOCTh PpPE3YyIbTaTOB; YMEHHE MOACIUPOBATH
peanbHbIE CUTyallMM Ha S3bIKE MATEMAaTUKH; COCTAaBJATb BBIPAXKEHUS,
YPaBHEHMSI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBHIO 3aa4M, HCCIEN0BATh
INOCTPOEHHBIE  MOJENM C  MCIOJB30BAHMEM  ammapara  aiureopsl,

MHTEPIPETUPOBATH MOJNyYCHHBIN PE3yIbTaT

YMeHue ornepupoBaTh MOHATHUAMU: CpeAHee apudMeTndeckoe, MeAHaHa,
HauOoblllee U HaMMEHbIIee 3HAaUCHUS, pa3Max, TUCIepcus, CTaHAapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 HabOpa; yMEHHE HU3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIUIO, IPEICTABICHHYIO B Ta0JIMLax, Ha JuarpaMmax, rpapukax,
OTPa’)KaIOIyI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBIEHUMN; MPEACTABIATH
UHPOpPMALIMIO C [OMOIIBIO TaONIMIl M JUarpaMM; HcciefoBaTh
CTaTUCTUYECKHUE JaHHBbIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapHuuecKuX
METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpaMuecKu HCCIE0BATh COBMECTHBIE

HaOJII0ICHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U IMHEWHOMN perpeccuu

YMeHue onepupoBaTh TMOHATHUAMH: CIyYallHbId ONBIT W CJIy4yailHOE
COOBITHE, BEPOSTHOCTh CIIYJaWHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIOJB30BAHHEM Trpaduueckux METOAO0B; NPUMEHSITh
GbopMyNBl CIOXKEHUST M YMHOXKEHHS BEPOSTHOCTEH, (opmyiy MoOIHOM

BeposiTHOCTU, opmyny bepHymm, KoMOMHATOPHBIE (PAKTBI U (OPMYIIBL;




OLIEHUBATh BEPOSITHOCTH pEAJIbHBIX COOBITUH; YMEHHUE OIEpUpOBATH
NOHATUAMM:  CIOy4yalHas BeEJIWYMHA, PpACIPEACICHHE BEpPOSTHOCTEH,
MaTEeMaTUYECKOE OXKUJAHUE, AMCIEpCUs W CTaHAApPTHOE OTKJIOHEHHUE
ClyyailHOM  BenMUYWHBL, (DYHKIMM  pacrnpeneneHuss ©  IUIOTHOCTH
PaBHOMEPHOI0, IT0KA3aTENbHOI0 U HOPMAJIBHOI'O PaCIpeleleHUui; yMEHNE
UCI0JI30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHUN NI PEIICHUs 3a71ad;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIIMX YHUCEN, METO/bI BHIOOPOUYHBIX
UCCIIEIOBAaHUN; YMEHHME NPUBOAUTH MPUMEPHl MPOSBJICHUS 3aKOHA
OONBIIMX YHCEN B MPHUPOIHBIX M OOIIECTBEHHBIX SIBIICHHUSIX; YMEHHE
OIEpUPOBaTh IMOHATHUAMM: COYETAHHUE, NEPECTAHOBKA, YMCIIO COYETAHMH,
YUCIIO  IepecTaHoBOK, OuHoM  HploTOHa; yMeHHE  NPUMEHSThH
KOMOMHATOpHbIE (aKThl U PACCYKJEHUS Ul PELIeHMs 3a]ay; OLlEHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUH; COCTABJISTh BEPOSITHOCTHYIO MOAEINb U

UHTEPIPETUPOBATH MOIYUEHHBIH pe3ynbTaT

YMeHnue onepupoBaTh TMOHATHSMH: TOYKAa, MpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMHA YIJa, IUIOCKUI yroi, AByrpaHHbIH
yroJj, TPEXTPaHHBIN yroj, CKpeluBarolmecs npsMble, NapauieabHOCTh U
NEPIEeHAUKYJIIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yrosl MeXAy HIpsMbIMHU,
YroJl MEKIy MpSIMOA M IUIOCKOCTBbIO, YIroJl MEXKAY IIJIOCKOCTSIMH,
paccTostHUE OT TOYKH JO TIJIOCKOCTH, PACCTOSHHE MEXKIY MPSIMBIMU,
paccTosHuE MEXIY IJIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPU PEIICHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKpPYKAIOUIEro MHUPA; CTPOUTh MaTeMaTHUYECKHE
MOJIENTH C TOMOIIBI0O TEOMETPUUECKHX TMOHSATUNH U BEJIUYHMH, pelaTh

CBA3AHHLIC C HUMHU MMPAKTHUYCCKUEC 3a1a9U

10

YMeHue onepupoBaTh MOHATHUAMHU: IUIOIIAJAL (UIYphl, 00BEM (UTypHI,
MHOTI'OIPaHHHUK, IPABWJIBHBIM MHOIOI'PaHHUK, CEUEHHWE MHOIOIPaHHHUKA,
Ky0, mapajulenenunen, npu3Ma, nupamuaa, ¢urypa U MOBEPXHOCTb
BpallleHus, LWINHAP, KOHYC, wap, cdepa, miomanab chepsl, MIIOMAab
IIOBEPXHOCTH TNHMPAMUJbI, NPU3MBI, KOHyca, LMIMHIpA, 00BEM KyoOa,
OpSMOYTOJILHOTO Mapajulefenunena, HTUpaMubl, HPU3MBL, LWIHHIpPA,
KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUs KOHyca U LMIMHJpA,
napajielibHble OCH MM OCHOBAaHHUIO, CEYEHHE Ilapa, IJIOCKOCTh,
Kacaromascs cdepsl, NUIMHAPA, KOHYCa, YMEHHME CTPOUTh CEUCHHE
MHOTOTPaHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (UTYPBI M MOBEPXHOCTH

BpallC€HHsA, UX CCUCHUA, B TOM YHCJIC C IIOMOIILIO 3JICKTPOHHBIX CPCACTB,




YMEHHE TPUMEHSATH CBOWCTBA T'€OMETPUYECKUX (UTYp, CAaMOCTOSTEIHLHO
(GopMyITHPOBATE ONPENEICHUS U3y9aeMbIX (UTYP, BBIABUTATH THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX T'COMETPUYECKUX (UTYp, OOOCHOBBIBATH WU
ONMpOBEpPratb HX; YMEHHE IMPOBOJIUTH KiIaccuPHUKALUIO QUTYp 1O
pPa3NUYHBIM TPHU3HAKAM, BBIMOJHATh HEOOXOAMMEBIE JOMOJHUTEIbHbIE

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSMHU: JABW)KEHHE B  INPOCTPAHCTBE,
napajuleJIbHbI MEPEHOC, CUMMETpUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHUe MOAOOUs, NOA00HBIE (UTYpBI; yMEHUE
pacro3HaBaTh paBHBIE M IMOAOOHBIE (UTYpPHl, B TOM 4HCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; UCIOIb30BATh I€OMETPUUECKUE OTHOILIECHHS IPU
pelIeHUH 3aJay; HaXOOUThb TE€OMETpUYECKHE BEeIWYHMHBI (IUIMHA, YTroJl,
IUIOIIA b, 00BEM) MIPHU PELICHUH 3a]ad U3 APYruX y4eOHBIX IPEIMETOB U
U3 peajbHOM >KM3HU; YMEHHME BBIYUCISITH I'€OMETPUUYECKUE BETMUYHUHBI
(nmuHaA, yroJ, miaowm@ab, 0o0BEM, MJIOLA[b HOBEPXHOCTH), HCIOJIB3YS
U3y4yeHHble (HOPMYJBI U METOJbl, B TOM YHCJE: IUIOLIA]b MOBEPXHOCTU
OUpaMUbI, MPU3MBI, KOHYCa, HMIMHApA, Iuomans chepsl; 00bEM Kyoa,
IpsSMOYTOJBHOTO —Tapajuiefienunena, MNUPaMUAbL, TMPHU3MbI, UIMHApA,

KOHYCa, Il1apa; yMEHHNE HAXOJUTh OTHOLLIEHHE 00BEMOB MOAOOHBIX GUTYD
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YMeHue onepupoBaTh MOHATUSAMH: MPSIMOYTOJIbHAS CHCTEMa KOOpPJIWHAT,
BEKTOp, KOOPIMHATBHI TOYKHU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IpOM3BEJCHUE BEKTOpa Ha YMCIO, pPa3jokKeHHe BeKTopa Mo 0asucy,
CKaJsIpHOE TPOU3BEICHHUE, BEKTOPHOE IPOM3BEIECHUE, Yrod MEXIY
BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ

JUIs peLeHUs] TEOMEeTPUYECKUX 3a]a4 U 3a]a4 JPYTUX Y4eOHbIX IPEIMETOB
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YMenue BBI6I/IpaTB HO)IXOI[SII_HI/Iﬁ MCTOA AJIA pCIICHUA 3a/laui; IOHUMAaHHUEC
SHAYUMOCTH MATCMATUKU B H3YUYCHUU MPUPOJAHBIX H O6H.[CCTB€HHBIX
mpoueccoB M HBHCHHﬁ; YMCHUEC pacCllO3HaBaTb IIPOABJICHUC 3aKOHOB
MaTCMAaTHUKU B UCKYCCTBC, YMCHUC NIPUBOAUTL IIPHUMEPBI MATCMAaTUICCKUX

OTKPBITHI POCCUMCKOM U MUPOBOI MaTEMATUYECKON HAYKH

BeposiTHOCTH U CTATHCTUKA

Kon
NMpoBepPsieMOro

IIpoBepsieMble TPeOOBAHHUSA K NPEeAMETHBIM Pe3y/1bTaTaM O0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl CpeIHero 001Iero




TpeOoBaHMs

oOpazoBaHus

Bnanenne MeTomamMu J0Ka3aTENbCTB, AJITOPUTMaMH peEIIEHUs 3a/ad;
yMeHue QOopMyJIHpOBaTh M ONEPUPOBATh IOHSATUSAMH: OIpeeNeHue,
aKcHMoMa, TeopeMa, CJeICTBHE, CBOICTBO, MPHU3HAK, J0Ka3aTEeIbCTBO,
paBHOCUIIbHBIE (POPMYIMPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE W TPOTHBOIOJIOKHOE YTBEp)KIEHHE, MPUBOJUTH MPUMEPHI U
KOHTPIPHUMEpPHI, HCIOJb30BaTh METOJl MaTeMaTUYeCKOW WHAYKLHUU;
IPOBOJUTH JOKa3aTEIbHbIEC PACCYXKACHUS MPU PELIEHUN 3a/1a4, OLlEHUBATh
JOTMUYECKYI0 IpaBUWIBHOCTh  PACCY)KIEHUH; yMEHHME OIEepupoBaTh
HNOHATUSAMHU: MHOXKECTBO, IOAMHOXECTBO, ONEPALlMU HaJl MHOXXECTBAMHY;
YMEHHE  MCIIOJIb30BaTh  TEOPETMKO-MHOXKECTBEHHBIM  ammapaTr Uit
OIMCAHHUs PEabHBIX MPOLECCOB U SIBICHUH U MPU PELIeHUHU 3a1ad, B TOM
qycie U3 Jpyrux y4eOHbIX IPEIMETOB; YMEHHE ONepUPOBaTh MOHATUSIMMU:
rpad, cBsi3HBIN Tpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a1aBaTh
U OINHUCBIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; MCIOJIB30BaTh I'padbl Ipu

pelIeHnH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HATypaJbHOE YHUCIO, LEJI0E YUCIIO,
CTEIEHb C LEJIbIM II0Ka3aTesleM, KOpEeHb HaTypalbHON CTENEHH, CTENEHb C
paloHaIbHBIM IOKa3aTeNleM, CTENEHb C JIEHCTBUTENIBHBIM I1OKa3aTeleM,
jgorapumM dYHClIa, CHHYC, KOCHMHYC W TAaHI'€HC HPOU3BOJILHOI'O YHCIIA,
OCTaTOK IO MOIYJIO, PallMOHAIBHOE YMCIO, MPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATYpaJbHBIX, I€JbIX, pAlMOHAJIbHBIX, EHCTBUTEIbHBIX
YHCell; yMEHHE UCIOIb30BaTh MPU3HAKU JEIUMOCTH, HAMMEHBIINH 00IIMii
JeTUTeNh M HauMeHblllee obllee KpaTHoe, anroput™ EBkimaa mpu
peLIeHUH 3a/la4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CHCTEMaMHU
CUHCJICHMSI; YMEHHUE BBINOIHATH BBIYMCIIEHUE 3HAUEHUI U TpeoOpa3oBaHus
BBIPQXKEHUH CO CTeNeHsMH M Jorapupmamu, npeolOpa3zoBaHHUs IpPOOHO-
pallMOHAJIIbHBIX ~ BBIPAXEHHUM; yMEHHE  ONepUpoBaTh  IOHITUSIMMU:
IIOCJIEZIOBATEILHOCTb, apupMeTUUYecKass MpOrpeccHs, IeoMeTpruuecKas
nporpeccusi, OECKOHEUHO yObIBaloIlasi TeoMeTpUuYecKas Mporpeccus;
yYMEHHUE 3aJlaBaTh IOCIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO
PEKYpPPEHTHBIX (pOPMYJI; YMEHUE ONEpUPOBATH MOHITUSIMU: KOMILJIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3alMcd  KOMIUIEKCHBIX — YHCEl
(reomeTpuueckas, TpPUTOHOMETpUYECKas U anredpanyeckas); yMeTb

MPOU3BOJNTh apU(METUUCCKHE JICHCTBUS C KOMIUICKCHBIMH YHCIIAMH,




IIPUBOJIUTE NPUMEPBI UCIOJIB30BAaHUS KOMIUJIEKCHBIX YHCEII; OIEPUPOBATH
HNOHATUAMM:  MaTpuma 2x2  wm  3%3, onpeaenuTens  MaTpPHILBI,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJT OIPECACIIUTEIIA

YMeHue omnepupoBaTh IMOHATUAMH: palUOHAIbHBIE, HpPpPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIE, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHMSI W HEPAaBEHCTBA, WX CHUCTEMBl; YMEHHE OIEpUpPOBATh
HNOHATUAMH: TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPaBHCHMM U HEPAaBEHCTB, PaBHOCUIBHOCTD
YPaBHCHMI, HEpPaBEHCTB M CUCTEM; YyMEHHE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBbl C IOMOINBIO PA3JIMYHBIX IMPUEMOB; pEIIAThH
YPaBHEHMs, HEPABEHCTBA U CUCTEMbl C IIapaMETPOM; INPUMEHATH
YPaBHEHMs, HEPAaBEHCTBA, UX CHUCTEMBI [l PELIEHUSA MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKu U peabHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, UYETHOCTh (DYHKIUH,
HNEPUOAUYHOCTh (YHKLUHU, OIPAaHUYEHHOCTb (YHKLIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIUHU, HauOoJjblllee U HaUMEHbIlee 3HauYEHUs
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHASI (DYHKILUS, aCUMOTOTHI Ipaduka
¢yHKIMH, TIepBas U BTOpas MPOU3BOJAHASA (QYHKLUHU, T€OMETPUUYECKUN U
$u3NYecKrii CMBICT TPOU3BOJHOW, TEpBOOOpa3Has, ONpenenEéHHbIN
UHTETrpall; yMEHHE HAXOIUTh ACHUMITOTHI rpaduka (QyHKIHHM; yMEHHE
BBIUMCIATH  IPOM3BOJHBIE  CYMMBI, IIPOM3BEICHUSA, YacCTHOIO U
KOMMO3UIMKM (QYHKIUI, HAaXOAWTh YpaBHEHHE KacaTelbHOH K Tpaduky
GyHKIMM; yMEHHE HaxXOAWTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIUI;
YMEHHME HCIONb30BaTh MPOM3BOAHYIO [UIsl HCCieloBaHus (yHKIIHH,
HaxXOAWUTh HauOOJIBIIME M HAaUMEHbIIME 3HayeHWs (yHKUUN; CTPOUTH
rpauky MHOTOWIEHOB C HCIIOJIb30BAaHHWEM ammapaTta MaTeMaTHYeCKOro
aHalIM3a; NPUMEHSATh IPOU3BOJIHYIO Uil HAXOXKIEHUS HaWIy4dIlIero
peleHus B NPUKIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMHYECKUX U
Gu3MUecKuX 3aJavax; HaXOOUTh IJIOWAAU U 00BEMBI (GUIYp C TOMOILBIO
UHTErpana; NpUBOJUTH MPUMEPbl MAaTEMaTHYECKOrO MOJEIMPOBAHUS C

OMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KoMIo3ulMs (QyHKUMN, JuHEHas QYHKUMS, KBaJapaTU4yHas (QYHKIIMS,
panMoHanbHAs (QYHKIMS, CTENEHHas (QYHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuMHu, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMU, MOKa3aTelbHas U

norapumMudeckas (QyHKIUU; YMEHHE CTPOUTH TpaduKd HIyYCHHBIX




(GyHKUMHA,  BBIIOJHATH  IpeoOpazoBaHus  rpadukoB  (QYHKUIMH,
UCMOJb30BaTh rpaUKy Uil W3Y4YEHMs MPOLIECCOB U 3aBHUCUMOCTEW, IpU
pelIeHUH 3a7a4 U3 JAPYruX Y4eOHBIX MPEIMETOB M 3a7a4 U3 pealbHON
KU3HU; BBIpaXKaTh (GOpMyIamMH 3aBHCHUMOCTH MEXAY BeEIMYHMHAMY,
UCIONBh30BaTh CBOWCTBA W Tpaduku (QYHKIUN U1 pelieHus ypaBHEHHH,
HEpaBEHCTB W 33Ja4 C IapaMeTpamM; H300pakaTh Ha KOOPIMHATHOM

MJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, O U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a7a4d U3 00JacTH YHpaBJICHUS JTUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATh BBIPAXKEHUs, YPAaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI 110 YCIOBHUIO 3aJa4yH, HMCCIECL0BATb IIOJIYyYEHHOE DEIICHUE U
OLIEHMBATh IPaBAONOJOOHOCTb PpE3YyJIbTaTOB; YMEHHE MOAECIUPOBATH
peaJbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABJIATH BbIPaKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a1a4H, HCCIEI0BATh
IIOCTPOGHHBIE ~ MOJAENM C  MCIOJIb30BAaHMEM  ammapara  ainreopsl,

WHTEPIIPETUPOBATD MMOJYUEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSIMU: CpeaHee apuMeTHyecKkoe, MeanaHa,
HauOoJplllee M1 HaMMEHbILIee 3HAUCHUsI, pa3Max, IUCIIepCUs, CTaHIapTHOE
OTKJIOHGHHE YHCIIOBOIO0 HaOOpa; YMEHHE H3BJIEKAaTh, MHTEPIPETHPOBATH
uHGOPMAIUIO, IPECTABICHHYIO B Ta0JMIIaX, HA JUarpaMMmax, rpadukax,
OTpaXAIOIIyI CBOWCTBA peajbHBIX MPOIECCOB M SIBJICHUM; TPEICTABIIATh
uHpopMaIMI0O C TOMOIIBI0 TAaOMMI] W  JIUarpaMMm; HCCIENOBaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TrpadudecKuX
METOJIOB U BJIEKTPOHHBIX CPEACTB; TpaUuecKl MCCIEA0BAaTh COBMECTHBIE

HaOJII0IEHHsI C TOMOLIbIO AMAarpaMM pacceuBaHUs U IMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M ClydalHOE
COOBITHE, BEPOSTHOCTh CIYYalHOrO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C WCIHOJBb30BAHHEM TpaUUecKuX METOAOB; NPUMEHSATH
GopMynBl CIOKEHHUS M YMHOXKEHHS BEpOATHOCTEH, (QOpMyIy IMOITHON
BEpPOSATHOCTH, (opMyiy bepHymmn, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI,
OLICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEpUPOBATH
NOHSATHAMH: CIydaiiHas BEJIMYWHA, pACIpENeleHue BEpOSTHOCTEMH,
MaTeMaTHYECKOe OXHIAHHWe, IUCIIEPCHS M CTaHJApTHOE OTKIOHEHHUE
Cy4yailHOM  BENMYWHBI, (DYHKIUH  paclpeneleHusi ¢ IUIOTHOCTH

PaBHOMEPHOI0, TOKa3aTEIbHOTO U HOPMAJIBHOT'O paclpe/ieseHuil; yMeHne




UCI0JI30BaTh CBOMCTBA M3YyYEHHBIX PACIPEICICHUN I PELICHUs 3a1a4;
3HAKOMCTBO C MOHSTUSMH: 3aKOH OOJIBIIIUX YUCEJ, METOJbI BHIOOPOYHBIX
WCCIEAOBAaHUM; YMEHHE TMPUBOJIUTH MPUMEPHI MPOSABJICHUS 3aKOHA
OONBIIUX YHCENl B MPHUPOIHBIX M OOIIECTBEHHBIX SIBICHHUSIX, YMEHUE
ONEPUPOBATh MOHATUAMH: COUYETAHUE, MEPECTAHOBKA, YUCIO COYETAHUM,
YUCJIO  NEepecTaHoBOK; OuHOM  HbloTOHAa; ymMeHHE  NPUMEHSTh
KOMOMHATOpHBIE (aKThl U PACcCYKJEHUS JUId PelIeHHs 3a]ay; OLlEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOATHOCTHYIO MOJEINb U

HHTCPHIPCTUPOBATDH I1OJIYY €HHBIN pe3yJibTaT

YMeHue omnepupoBaTh TOHATHSAMH: TOYKAa, TNpsMas, TUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJa, IUIOCKUI yroi, AByrpaHHbIN
yroJj, TPEXTPaHHBIM yroji, CKpelyBaromuecs npsMble, NapamuieIbHOCTh U
NEePIEeHAUKYJIIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroll MEXAy HpsSMbIMHU,
YroJa MEXIy NOpsSMOM M TUIOCKOCTBIO, YTrOJl MEXKAY IUIOCKOCTSIMU,
paccTosiHME OT TOYKHA JO0 IUIOCKOCTH, PACCTOSHHUE MEXAY MPSMBIMH,
paccTositHue MEXIy IJIOCKOCTSMH; YMEHHME HMCIOJIb30BaTh MPU PELICHUU
3a1a4 u3ydeHHble (PAKTBl M TEOpPEMbl NIAHUMETPHH, YMEHUE OLICHUBAThH
pa3Mepbl OOBEKTOB OKPYKAIOUIEI0 MHUpPA; CTPOUTh MaTeMaTHYECKHe
MOJIENTH C TIOMOIINBI0 TEOMETPUUYECKUX TMOHITHH W BEJIMYHMH, pPEIIaTh

CBsI3aHHBIC C HUMH MPAKTUYCCKUE 3aJaun
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YMeHue ornepupoBaTh MOHATHSAMU: IUIOMALL (GUTYpBI, 00BEM (uUTypHI,
MHOT'OTPaHHUK, TPAaBWIBHBIA MHOTOI'PDAaHHUK, CEYEHHE MHOIOrPAHHHUKA,
KyO, mapajuleNienunen, Npu3Ma, nupaMuaa, (GUrypa M IMOBEPXHOCTh
BpalleHus, IWIMHIP, KOHYC, map, cdepa, 1uiom@anab cdepsl, MIIONIAIb
MOBEPXHOCTH MHUPAaMUJbI, MPH3MBI, KOHycCa, IIMHApPA, O0BEM Kyoa,
OPSMOYTOJILHOTO Tapajuleienuiea, TUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHUS KOHyCa WM MHIMHJPA,
napajuielibHble OCH WMJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTh,
Kacaromascs cdeppl, NUIMHIPA, KOHYCa, YMEHHE CTPOHUTh CCUCHHE
MHOT'OrPaHHUKa, M300pa)kaTh MHOTOTPAHHUKH, (UIYPBI M TMOBEPXHOCTH
BpAIllCHUs, UX CCUCHUS, B TOM YHCJIE C IOMOIIBIO ICKTPOHHBIX CPE/ICTB;
YMEHHE TPUMEHSATH CBOMCTBA T'C€OMETPUYCCKHX (UTYpP, CAMOCTOSITEIHHO
(GOopMyITHPOBATE ONPENEICHUS U3y9aeMbIX (UTYP, BBIABUTATH THIIOTE3BI O
CBOWCTBAX W MPHU3HAKAX T'COMETPUUYECKUX (UTYp, OOOCHOBBHIBATH WU
ONpOBEpraTb WX, YMEHHE MPOBOJUTH KiaccHPUKAIMo GUTYp O

pas3siIM4HbBIM IIPpHU3HAKaM, BbIIIOJIHATH HCO6XO,Z[I/IMBIG JOIIOJTHUTCIIBHBIC




MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATUSIMU:  JIBUKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MepeHoC, CUMMETpPUsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00Us, TOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbBIE M IOAOOHBbIE (UTYpHl, B TOM YHUCJIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYypE; UCIOJIb30BATh T€OMETPUUYECKIE OTHOIICHUS TIPU
pelIeHU 3a7a4d; HaXOAUTh TEOMETPUYECKHE BEJIWYMHBI (AJIMHA, Yrod,
IUIOIIAb, 00BEM) MIPU PELICHUH 3a]a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 pealbHOM >KU3HU; YMEHHME BBIYMCIATH T'€OMETPHUUECKHE BEIUYUHBI
(nnuHA, yroJs, mMmiomaAb, OOBEM, MIIOMAAb IMMOBEPXHOCTH), HCIOIb3YS
U3y4yeHHble (OPMYJIBI U METOJbl, B TOM YHCJE: IUIOLIAJb MOBEPXHOCTU
NUpaMU[IbI, MPU3MBI, KOHYCA, LMIMHApaA, Iuomaas cepbl; 00bEM Kyoa,
OPSAMOYTOJIBHOTO  Iapajulefienunena, IUpaMUAbl, IPU3MBblL, LHUIMHIPA,

KOHYCa, Il1apa; yMEHUE HAXOUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX (UTyp
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VYMeHue onepupoBaTh MOHATUAMM: IPSIMOYIOJIbHASA CHCTEMa KOOpPJAUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YMCIO, pPa3jIokKEeHHe BeKTopa Mo Oasucy,
CKaJsIpHOE IPOMU3BEIECHHUE, BEKTOPHOE IIPOM3BEACHHUE, YIOJd MEKIY
BEKTOpaMH; YMEHHUE HCIIOIb30BAaTh BEKTOPHBIA M KOOPAMHATHBIA METO.

JUTSL pEeLIeHUs] TeOMETPUYECKUX 3a]1ad U 3a/1a4 JPYTUX y4eOHbBIX MPEIMETOB

13

VmMmenne BI)I6I/IpaTI) HOI[XO}ISIHII/Iﬁ METOA OJiA pCHICHUA 3aJa4u, IOHUMAaHUC
SHAYUMOCTH MATCMATUKU B H3YYCHUU IMPUPOAHBIX H O6H_[€CTB€HHLIX
nmponeccoB M HBﬂeHHﬁ; YMCHHUC PpacCliO3HABaTh IIPOSABJICHUC 3aKOHOB
MaTCMATHUKU B UCKYCCTBC, YMCHUC NPUBOAUTL IMPHUMEPLI MATCMATUICCKHUX

OTKPBITHI POCCUMCKON U MUPOBO MaTEMATHYECKON HAYKH




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
11O MATEMATUKE

AJredpa u HaYaja MATEMATHYECKOT 0 aHAJIN3a

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUSA

1.1 HatypanbsHbie u nienbie uncia. [Ipu3Haky JeTMMOCTH IETBIX YHCell

12 Panmonanbable  uwcia. OOBIKHOBEHHBIC U JCCATHYHBIC JIPOOH, TIPOIICHTEI,
' OeCKOHEeUHbIEe TePHOIUIECKIE TPOOH

13 ApudmeTrueckuil KOpeHb HaTypajbHOW cTemneHu. JlelcTBUsA ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypasibHOMN CTENeHU

14 Crenensb ¢ nensiM nokasareneMm. CTEeHb ¢ palMOHAIBHBIM ITOKa3aTeneM. CBolicTBa
' CTEIICHU

15 CuHyc, KOCHMHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YU CIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTHYHBIC U HATYpaJIbHBIC JIOTapU(PMBI

HelictButenpHble unchaa. Apudmernueckue omnepanud C JACHCTBUTEIHHBIMU
1.7 guciaamu. [1puOmmKkEéHHbBIC BEIYUCIICHUS, PaBUIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN

1.8 [TpeoOpazoBaHue BeIpakeHU

1.9 Komrmnekchbie uncna
2 VYpaBHEHUS U HEPABCHCTBA

2.1 [{enbie u ApoOHO-pallMOHATBHBIC YPABHEHUS

2.2 HppanyonanbHble ypaBHEHUS

2.3 TpuroHoMeTpudecKre ypaBHEHHS

24 [TokazarenbHbIC U JTOTAaPUPMUIECKUE YPABHEHUS

25 [Tenbie u ApoOHO-paLIMOHAJIbHBIE HEPAaBEHCTBA

2.6 HppanumonanbHbIE HEPaBEHCTBA

2.7 [TokazarenbHbIC U JTOrapU(PMUUIECKHIE HEPABEHCTBA

2.8 TpuroHomerpuveckre HepaBeHCTBA

2.9 CucTeMBbl M COBOKYITHOCTH YPaBHEHHI U HEPABCHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMEI C ITapaMeTpaMu

211 Martpuiia cucTeMbl THHEHHBIX YpaBHeHHH. OTpeaeauTenh MaTPHIIbI




@OyHKUIUYU U rpapUKu

OyHkImsA, crnocodsl 3amanus ¢yHkuuu. ['paduk yakuwu. B3zaumHO oOpaTHBIC

31 ¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUH
ObnacTp ompeneneHus M MHOXKECTBO 3HaueHUl ¢ynkuuu. Hymu dynkuumn.
39 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcuMymMbl ¥ MHUHMMYMBI (yHkuun. HauOosbllee W HaumMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
33 CrenenHast (QyHKUMsS ¢ HaTypajJbHBIM M IIeJbIM TOKa3ateneM. EE cBolicTBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckre QyHKINH, UX CBOMCTBA U Irpaduku
3.5 IToka3zaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHknmii. CBoiicTBa (QYHKIUH,
' HENpEepBIBHBIX HA OTpE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 ApudmeTnueckas U reomerpudeckas nporpeccuu. @opmyia CoKHbBIX ITPOLIEHTOB
4 Hayana matemaTtuueckoro aHaausa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX (HYHKIIUH
[IpumeHeHue mNpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHrne HauboJbIIero 1 HauMEHbIIEro 3HaueHusl QyHKIUU Ha
OTpE3Ke
43 [TepBooOpa3znas. Uuterpan
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 [TpsiMble ¥ MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 Koopaunatsl 1 BEKTOPBI




I'eomerpus

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BeIYMCICHUS
1.1 Hatypanbsubie u nienbie uncia. [Ipu3Haku JeTMMOCTH IEbIX YHCel
12 Panmonaneapie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIC JpPOOH, MPOICHTHI,
' OECKOHEYHBIE MTepUONIECKUE IPOOH
13 ApudmeTnuecknil KOpeHb HaTypajbHOW cTemneHu. JlelcTBUsA ¢ apupMeTHUYECKUMU
' KOPHSIMH HaTypaJbHOH CTENEeHU
14 Crernienb ¢ nensiM nokazarenem. CTeneHb ¢ pallmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
' CTENEHH
15 CuHyc, KOCHMHYC M TAaHTE€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YU CIIOBOT 0O apryMeHTa
1.6 Jlorapudwm uncna. JleciTuunble U HaTypaJbHbBIE JOTapUPMBI
HeiictButenpHble uncna. Apudmerndeckue omnepanud C JACHCTBUTEIHHBIMU
1.7 gucaamu. [1puOmmKEéHHbIC BEIYUCICHNUS, PaBUIa OKPYTJICHUS, TPUKUKA M OLCHKA
pe3ysbTaTa BEIYUCICHUI
1.8 [IpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHHsI U HEPaBCHCTBA
2.1 Llenbie 1 1POGHO-paIIMOHATBHBIC YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHOMEeTpUYECKHE YPAaBHEHHS
24 [TokazarenbHbIe U TorapuPMUIECKUE ypaBHEHHS
2.5 [enbie u ApoOHO-pAIHOHAEHBIC HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JorapudMuyecKrue HepaBeH CTBa
2.8 TpuroHomerpruecKkue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX ypaBHEHUM. OnpeneuTellb MaTPHUITbI
3 @OyHKUIMU U TpaduKu
3.1 Oynkuus, crnocoOsl 3amanus ¢yHKuuu. ['paduk dyHkumu. BzanmHO 0OpaTHBIE




¢ynkuuu. YérHele u HeuéTHble QyHKIUU. [lepuoanueckue GyHKIMN

ObnacTp ompeneneHus W MHOXKECTBO 3HadeHW ¢ynkuuu. Hymn dyskuum.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH  (DYHKIHUH.

3 MakcumMyMbl U MHUHUMYMBI GyHKOuu. HauOonbliee W HauMeHbIIee 3HAYCHHE
(GYHKIIMH HA TTPOMEKYTKE
33 CrenenHast (QyHKIMS ¢ HaTypaJbHBIM W IeNbIM TOKaszareiaeM. EE cBoiictBa u
' rpacuk. CoiicTBa U rpaduiK KOpPHS N-0l CTEIEHH
3.4 Tpuronomerpudeckre GyHKINUN, UX CBONCTBA U rpaduku
3.5 [Toka3zarenbHas u norapupmMuyeckas GyHKIHH, UX CBOWCTBA U rpauKu
36 Touku paspeiBa. AcuMmnToThl TpadukoB ¢yHkuuid. CBoiictBa  (GyHKUIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEI0BATENbHOCTEH
3.8 Apudmetnyeckas u reomeTpudeckas nporpeccun. @opmysia CIoKHBIX TPOLIEHTOB
4 Hadana maTemMaTHuecKoro aHaimm3a
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX ()YHKIIHHA
[IpumeHeHne NPOU3BOJHON K HMCCICIOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxoxeHrne HauOOIbIIero ¥ HaMMEHbIIEro 3HaueHUsT PYHKIMU Ha
OTpe3Ke
43 [TepBooOpa3znas. UuTerpan
5 MHoXxecTBa U JIOTUKa
5.1 MHOXeCTBO, Ollepanuy HaJa MHOKeCTBaMu. JlnarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 Teomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble ¥ MIIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKHA
7.4 Tena v NOBEpXHOCTH BpallCHUS
7.5 KoopaunaTs!l 1 BEKTOpPBI




BepOHTHOCTb H CTATHCTHKA

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 Yucna v BelUMCIEHUSA
1.1 HatypanbHble u nensle uncia. [Ipu3Haky 1eMMMOCTH LEebIX YHCel
12 Panonaneapie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIC JpPOOH, MPOICHTHI,
' OECKOHEYHBIE MTepUONIECKUE IPOOH
13 ApudmeTnuecknii KOpeHb HaTypajlbHOW creneHu. JlelicTBUs ¢ apu(METHYECKUMU
' KOPHSIMH HaTypaJbHOH CTENEeHU
14 Crernienb ¢ nensiM nokasarenem. CTeneHb ¢ palmoHAIbHBIM TToKa3aTeneM. CBoiicTBa
' CTENEHH
15 CuHyc, KOCHMHYC M TAaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YU CIOBOT0 apryMeHTa
1.6 Jlorapuwm uncna. JleciTHuHbIe U HATypaTbHbIE TOTapHU(PMBbI
HelictButenpHble unchaa. Apudmernueckue omnepanud C JACHCTBUTEIHHBIMU
1.7 yrcinaMu. [1puOmmkEHHBIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, TIPUKAJIKA U OI[CHKA
pe3yJibTaTa BIUUCICHUN
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHHSI U HEPaBEHCTBA
2.1 Llenbie 1 1POOHO-paIIMOHATBHEIE YPABHEHUS
2.2 WppanyonanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHeHUs
24 [TokazarenbHbIe U TorapuPMUIECKUE ypaBHEHHS
2.5 Llenbie 1 1poOHO-paOHAIbLHBIE HEPABEH CTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapuMUYecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
211 Martpuiia cucTeMbl IMHEHHBIX yYpaBHeHHH. OTpeeuTens MaTPHUIIbI
3 @OyHKIUU U TpapUKu




@Oynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzanmHO oOpaTHbIE

3 ¢ynkuuu. YétHele u HeuéTHble QyHKIUU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss W MHOXECTBO 3HaueHud QyHkuuu. Hymun QyHKum.
32 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMymMbl ¥ MHUHMMYMBI (yHkuuu. HauOosblliee W HaumMeHblee 3HadeHHE
(GYHKIIMH HA TTPOMEKYTKE
33 CrenenHast (QyHKIMS ¢ HaTypaJbHBIM W IeNbIM TOKaszareiaeM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue QyHKINH, X CBOICTBA U rpaduku
3.5 [TokazaTenbHas u norapupmudeckas GyHKIUH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcumnToThl TIpadukoB ¢yHknuil. CoiicTBa  (QyHKIMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBatenbHOCTH, CIOCOOBI 3aJaHMsI TOCIEI0BATEIbHOCTEN
3.8 ApudmeTrnueckas u reomerpuueckas nporpeccuu. @opmyiia CI0kKHBIX IPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K MCCICIOBAaHUIO (DYHKIIMH HAa MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HAa4YeHUs! (QYHKIUN Ha
OTpEe3Ke
43 [TepBooOpa3znas. UuTerpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepalnuy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD 1 cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHats! u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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