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IMNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIHM3ay SBIACTCS OJHHUM W3
HamOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Iero oOpa3oBaHUs, TMOCKOJIBKY, C OIHOU
CTOPOHBI, OH OOECIeYMBaeT WHCTPYMEHTAIbHYIO 0a3y [UIsi HM3y4eHHUS BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIILICHUE
00ydJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JJisi OCBOCHUS HWH(MOPMATHUKHU, OOIIECTBO3HAHUA,
UCTOPUM, CIOBECHOCTH U JPYyruX JUCHHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyuaromiuecss OBJAQJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KOTopas
bopMyITUpyeT CBOM JOCTHIKEHUS B MATEMAaTUIECKOU (popme.

Y4eOHbI Kypc aireOphl U Ha4all MATEMATHYECKOTO aHAJM3a 3aKJIaJIbIBACT OCHOBY JUISI
YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHA, XUMHUH, OWOJIOTMH, IOHUMAaHHS OCHOBHBIX
TCHJICHIIUH Pa3BUTHS DKOHOMHKH M OOIIECTBEHHOW XHW3HH, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHMSIX, YBEPEHHO HCIIONb30BaTh WX IS
JTAIBHEUIIET0 00pa3oBaHWs W B IIOBCEJIHCBHOM JKM3HH. B TO JkKe BpeMs OBJaJIcHUC
a0CTPAaKTHBIMHU M JIOTUYECKH CTPOTUMU KOHCTPYKLIMSIMHU aireOpbl U MaTeMaTHYECKOTO aHaIn3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKa3bIBaTh
YTBEPKACHHSI C MOMOIIBI0 MHIAYKIIMK U PacCyXJaTh NEAyKTUBHO, HCIOIb30BaTh 0000IICHHE U
KOHKPETH3aIUIo, a0CTparupoBaHUE M aHAIOTHIO, (OPMUPYET KPEATHBHOEC M KPUTHUYECKOE
MBIIIJICHHE.

B xoxe u3ydeHus ydyeOHOro kypca «Ainrebpa U Hayansa MaTeMaTHYECKOTO aHaIH3a»
oOyuaromiyecss MOJMy4yaloT HOBBIM OMNBIT PELICHUS MPHUKIAIHBIX 3a]a4, CaMOCTOSTEIbHOTO
MOCTPOEHUS MAaTEMATHYECKUX MOJIENICH PEAIbHBIX CHUTYallMd, HUHTEPHPETALUU IMOJYYEHHBIX
pELLIEHHH, 3HAKOMSATCA ¢ IPUMEpPaMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOIIUMUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHblii Kypc o0nazaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIHA
peanu3yeTcss Kak uepe3 Y4YeOHBIM MaTepual, CIOCOOCTBYIOMIHMK (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk W 4epe3 crenupuky y4eOHOH  JeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTENIbHOM  KOHLUEHTpPAalMW BHHUMAaHHUS, CaMOCTOSATENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ysbTar.

B ocHoBe Meronmku 0oOydeHHs anreOpe W HadajgaM MaTEeMaTHYeCKOrO aHaau3a JICHKHUT
NEeSTSIIbHOCTHBIN TIPUHIIUT O0yUYSHUSI.

B ctpykType yuebHOro Kypca «Anrebpa 1 Hauyajga MaTeMaTUYECKOTO aHAJIN32) BbIICIICHBI
CJIEYIOIIHUE COJEpPKATEIbHO-METOANYECKUE JHHUM: «Yucna W BeUKCICHUS», «DYyHKUUH U
rpaduxuy, «YpaBHEHUS U HEpaBEHCTBAY, «Havama MaTemMaTH4ecKoro aHainmn3a», «MHOKeCTBa U
JoTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUM H3Y4YarOTCAd Ha MPOTSKEHUU
JBYX JIeT OOy4eHUsI Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra U TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMu M pazaenamu. JlaHHbI ydeOHBI Kypc
SBIIIETCS. HWHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cebe colep)kaHue HECKOJIbKUX
MaTEeMaTUYECKUX JUCUHUIUIMH, TaKUX Kak ajareOpa, TPUrOHOMETPHUs, MAaTEeMaTUYECKUN aHaJu3,
TEOpHsi MHOXKECTB, MareMmarhueckas Jyoruka u apyrue. [lo mMepe Toro kak oOywaromiuecs
OBJIaJICBAlOT BCE Oosiee IIMPOKUM MaTEeMAaTHUYECKUM armapaToM, Yy HHUX MOCIEA0BaTEIbHO
dbopMHUpyeTCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHOU
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIC NMPU U3YYCHUU y4eOHOTrO Kypca, IS PeIleHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HMHTEpPIpeTUPOBATH
CBOM OTBET.

ConepkarenbHo-MeTonuueckass  juHUS  «Yucna W BBIYMCICHMS — 3aBEpIIAcT
(GbopMUPOBAaHHE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO HAYaTo Ha
yYpOBHE OCHOBHOTrO 00mIero obpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co00e



BHUMaHue ynemnsercss GOopMHUpPOBAHUIO HABBIKOB PAllMOHATBHBIX BBIYMCICHUH, BKIIIOUYAIONIUX B
ce0sl MCMONb30BaHME PA3MUYHBIX (OPM 3aMUCH YHUCIIA, YMEHHUE JeNaTh MPUKHKY, BBITOIHATH
HpI/I6JII/I)KéHHI)I€ BBIYUCIICHUA, OUCHUBATH YHCJIOBBIC BBIPAXKCHUA, pa6OTaTI) C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMHU. 3HAKOMBbIE O6y‘~IaIOIlII/IMC$[ MHOXXCCTBAa HATYpAJIbHBIX, HECJIBIX, PAMOHAJIBHBIX N
JNEHCTBUTENBHBIX YUCEN JOMOIHSAIOTCS MHOXXECTBOM KOMIUIEKCHBIX uMcel. B kaxaom u3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE €My crieliu(pruecKre 3a1a4u U Omepaluu: JeJeHne
HAIIEJIO, ONEpUPOBAHHE OCTAaTKaMH HAa MHOXKECTBE IEJIBIX YHCeN, OCOOBIE CBOICTBa
palOHANBHBIX U UPPAMOHATBHBIX YHUCElN, apu(METUYECKUE OMEepaluy, a TakKe M3BICUCHUE
KOpHS ~ HaTypaJbHOW CTENEeHM Ha MHOXKECTBE KOMIUIEKCHBIX 4YHcel. braromaps
IIOCJIEZIOBATEIbHOMY  PacIIMpPEHMIO Kpyra HCIOJb3yeMbIX YHMCEI M 3HAKOMCTBY C
BO3MOXHOCTAMU UX IIPUMCHCHUA AJId PCUHICHUA PA3JIMYHBIX 3a1a4 @OpMpreTCH npeaACTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEIEN PEAIBHOIO MHUPA, IIMPOKO
UCIOJNIB3YIOTCSI 00001IeHIE U KOHKPETH3AIHS.

Jlunus «YpaBHEHHS U HEPABEHCTBA» pPeaJM3yeTCs Ha MPOTSKEHUH BCErO OOY4YEHHS Ha
YpOBHE CpefaHero oomero o0pa3oBaHUs, IOCKOIBKY B KakaoM pasaene lIporpaMmer
IPEyCMOTPEHO PEIlIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTate oOyyaromyecs: oBj1aJeBalOT
pa3IMYHBIMM  METOJAAMH pEIICHHs] pPalMOHAIBHBIX, HWPPALUOHANBHBIX, MOKAa3aTENbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB U CHCTEM, a TakKe 3ajady,
COACpIKAIIMX IapaMETPhI. HOJ’Iy‘-IeHHBIG YMCHUSA IMHUPOKO HMCHOJB3YIOTCA IMPU HCCICIOBAHUU
(GYHKIUI C TOMOIIbIO IPOU3BOJHON, IPU PELICHUH NMPUKIIAAHBIX 33a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaueHUi GyHKuuu. /laHHas copepikaTenbHasi IMHUS BKIIOYAET B
cebst Takke (QOopMUPOBAHHWE YMEHHUH BBIIONHATH pacu€Thl Mo (GopmynnaM, IpeodpazoBaHUs
paluOHAJIbHBIX, UPPAMUOHAJIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KeHI/If/'I, a TakKxXe BI)Ipa)KeHI/If/'I,
colepKammx creneHn u Jorapudmel. braromapst u3ydeHHro anreOpanmyecKoro marepuana
MPOUCXOIUT JaibHEHIlee pa3BUTHE AaNTOPUTMHYECKOTO U a0CTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, (GOpMUPYIOTCSI HAaBBIKU JEIYKTUBHBIX PacCykKIeHUM, paboThl C CUMBOJIbHBIMU
dbopmamu, mpeCcTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEHM B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet d3QQGeKTHBHBIE HHCTPYMEHTHI JJIs1 PEIICHHUS MPAKTUUECKUX M €CTECTBEHHO-
HAYYHBIX 3a7a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK 3bIKa HAYKHU.

CopepxarenbHo-MeToanueckass TuHUS «DyHKIUU U TpaduKu» TECHO NEperieTaeTcs ¢
JPYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIbBKY B  KakOM-TO  CMbICIE  331aéT
IOCJIEI0BATENbHOCTh ~ M3yYEHUs  MaTepuana. V3yueHue  CTENeHHOH, IOKa3aTelbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, UCIOJIB30BAHNE
byHKIUI AN permieHus 3agad U3 JPYruX y4eOHBIX MPEAMETOB U pPEalbHOW JKU3HU TECHO
CBA3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U C PELICHUEM ypaBHEHUM M HepaBeHCTB. [Ipu
3TOM OOJIbIIIOE BHHMaHHUE yxaensercs (OPMUPOBAHHMIO YMEHHS BBIpaKaTh (OpPMyIaMu
3aBUCHUMOCTH MEX]y Pa3lUYHBIMU BEIHMUYMHAMH, UCCIEAOBATh MOIY4YeHHbIE (YHKIUH, CTPOUTH
ux rpaduku. Marepuan 3Toi copepx aTellbHOMN JIMHUU HAIEJIeH Ha Pa3BUTHUE YMEHUI U HABBIKOB,
MO3BOJIAIOIIMX  BBIpAXKaTh 3aBHCUMOCTH MEXJIYy BEIMYMHAMU B pa3iuyHOi  dopme:
AHATUTUYICCKOW, Tpapuveckod U cioBecHOH. Ero wu3ydeHume crmocoOCTBYeT pPa3BUTHIO
AJITOPUTMHUYCCKOTO MBINIIJICHUA, CHOCO6HOCTI/I K O606HI€HI/IIO u KOHKpPCTU3aluu,
MCIIOJIb30BAHUIO AaHAIOTHHA.

ConepxkarenbHas nuHus «Hadanma maTeMaTHYeCKOro aHajin3a» MO3BOJISIET CYIIECTBEHHO
PACIIMPUTE KPYI' KaK MAaTCMATHYCCKUX, TaK W MPUKIAJHBIX 3aJa4d, JOCTYIIHBIX O6y‘-IaIOHII/IMCH,
TaK KakK y HHUX MOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIHOXKHBIX (DYHKIUN, OPEaENSITh UX
HauOOJIbIIMEe U HAUMEHbBIIINE 3HAYCHUS, BRIYUCIATH IUIOMAAN QUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTHM W YCKOpeHHMs TiporieccoB. JlaHHas conepkaTesibHas JIMHUS OTKPBHIBAE€T HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MOZ[GJIGfI PCaIbHBIX chyauHﬁ, IIO3BOJIACT
HaxXOAWTh HaWJIydlIce pPCEIICHHUE B IPUKIAIHBIX, B TOM YHUCIIC COLUAIBHO-3KOHOMHNYCCKUX,



3aa4yax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOI0 aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBEHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUN
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEeMAaTHKH B HAayKe, TEXHUKE U UCKyccTBe. OOyJarommecs
Y3HAIOT O BBIJIAIOIIUXCS PE3yJbTaTax, MOJYyYEHHBIX B X0JI€ Pa3BUTHS MAaTEMAaTUKHU KaK HayKH, U
00 UX aBTOpAX.

CogepxarenpHo-MeTOAUYECKasE JHUHUA «MHOXKECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKU. TeopeTHKO-MHOXKECTBEHHbBIC
MPEJICTaBICHHUS] TPOHU3BIBAIOT BECh KypC UIKOJIBHON MaTeMaTHKU W IpeajararT Haubolee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIOMINNA BCE pa3felibl MaTeMAaTHKH W €€ MPUIIOKEHHH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUUECKHUE JUCIUIUIMHBI U UX MPHIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTH OOYyYaromeMyCs IIOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKM U HCIIONBb30BaTh €ro JJIsl BBIPAKEHUsS] CBOMX MbIcie. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKW KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
000OCHOBaHMN H CIIEJOBaHHE OMNpEAENEHHBIM TpPaBUIaM [OCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTUKH CIOCOOCTBYET DPAa3BUTHIO JIOTHUECKOTO
MBIIUICHUS O0YYarOIINXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hadajga MaTEMaTHUYECKOrO aHalu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJEIMPOBAHUSA, KOTOpbIE  MPHU3BaHBI  CIIOCOOCTBOBATH
(GOpMHUPOBAHMIO HABHIKOB TOCTPOCHHUS MOJENIECH peadbHbIX CHUTYallUid, HMCCIEIOBAHUS STUX
MoJieJlel ¢ TMOMOINBI0 ammapata anreOpbl MU MaTeMaTH4eCKOro aHajiu3a, WHTepIpeTalud
MOJyYEeHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHBI B KaXAbIH W3 paslielioB MPOTPaMMBbl,
MOCKOJIbKY BECh MaTepuai y4eOHOTro Kypca MUPOKO MCIOIB3YETCS IS PEIICHUS TTPUKIIATHBIX
3amad. llpm pemeHum peaqbHBIX MPAKTHYECKUX  3aJad  OOydYarommecs pPa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh IMpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIIAIHBIX 33]1a4 OPraHU3YETCsl B MPOIIECCe M3YyYSHUS BCEX TeM Y4eOHOTO
Kypca «AnreOpa 1 Hayalla MaTeMaTHYECKOTO aHATTN3ay.

Ha uzydenue yue6HOro kypca «Anredpa u Hayajna MaTeMaTUYECKOT0 aHAIN3a» OTBOIAUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 4daca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Pannonaneupie yncna. OObIKHOBEHHbBIE U JACCITUYHBIE APOOU, MPOICHTHI, OECKOHEUHBIE
nepuoanueckue 1poou. Ilpumenenue apodei 1 NpoLEHTOB JUIsl PELICHUS TPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciael 3HAHUM U peanbHOU KU3HU.

JeiictButensHple uncna. PanuoHanbHble W HppalMOHANIbHBIE YHcla. ApupMETHYECKHe
ONEpalMK C JEHCTBUTEIBHBIMU 4YucIaMUu. MOIynb NEUCTBUTENBHOIO YMCIIA U €ro CBOMCTBA.
[IpnOnmxE€HHbIE BBIUMCIECHUS, TpaBUIa OKPYIJIEHUs, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokazateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCH IEUCTBUTENBHBIX YUCEII JUIsl PELICHUS ITPAKTUYECKHX 3a/1a4 U IIPEICTABIICHUS IaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp C palMOHANBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MOKAa3aTeJIeM.

Jlorapudm yucna. CoiictBa norapudma. JlecaiTHuHbIE 1 HaTypalbHbIE JOrapu(MBI.

CuHyc, KOCUHYC, TaHT'€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
APKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHSI.
PaBHOCWIBHBIE ypaBHEHUS U YpaBHEHMA-ClIeACTBUsL. HepaBeHCTBO, peleHre HEPaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LENbIX U TPOOHO-PAlIMOHANBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM IMEpEeMEHHOW. JleleHue MHOrouwsieHa Ha MHOIOWIEH € OCTAaTKOM.
Teopema be3y. Muorounensi ¢ nensimu kodddunrentamu. Teopema Buera.

[Ipeo6pa3oBanust YUUCIOBBIX BBIPAXKEHHI, COIEPKALUX CTENIEHU U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIbHBIX YPABHEHUI.

[loka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELLICHUS I10KA3aTEIbHbBIX YPAaBHEHUH.

[TpeoOpazoBaHue BbIpaKEeHH, COIEPIKALTUX JTOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JIOTapH(PMUIECKHIX
YPaBHEHUH.

OcHoBHble TpHroHoMmerpuueckue Qopmynsl. [IpeobOpa3oBaHue TPUTOHOMETPUUECKHUX
BbIpaKEHMI. PellleHne TpUroHoMeTpu4YeCcCKuX ypaBHEHUIM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuina CHUCTEMBl JIMHEHMHBIX YPAaBHEHUH.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBONCTBA, BBIYUCIEHHUE €r0
3HAUEHMS], IPUMEHEHHUE ONPENECINUTENS ISl PEIICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pelienue
MPUKJIAAHBIX 33/1a4 C MOMOILBIO CUCTEMBI JIMHEWHBIX yYpaBHEeHMIl. cciienoBanue nocTpoeHHOU
MOJIEJIN C ITIOMOIIBIO MaTPHIl U OIIPEAEINUTEIEH.

[IocTpoeHne MareMaTM4eCKUX MOJENEH PEabHOM CUTyallMd C IMOMOLIBIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKHX 3aJad U
3a/1a4 U3 pa3IUYHbIX 00J1aCTe HayKU U pealbHON )KU3HU.

DyHKIUH U rpapuKu

Oynkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatabie (ynkiun. Kommosumus
byukuii. ['padux pynkuun. dnemeHTapHbIe IpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.



OO6nacTp ornpeeneHuss U MHOXKecTBO 3HaueHUH ¢yHkuuu. Hynn ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBA. YETHbIe m HEeuéTHble QyHKUWU. llepmogmueckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKunu. Hanbosnblnee 1 HamMeHbIIee
3Ha4eHUs (QYHKIMU Ha IPOMEXYTKE.

JluneliHasi, KBaipaTU4YHAasA U JpOOHO-TMHEHHass QYHKLIUU. DJIeMEHTapHOe UCCIIEI0BaHUE U
HOCTPOCHHE UX TPaPHKOB.

CrenenHass (yHKIMS C HATypaJbHBIM W II€TBIM IMOKa3arteneMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA n-oil creneHu Kak (PyHKIMM OOpaTHOM CTENeHH C HaTypajlbHbIM
IIOKAa3aTEJIEM.

[Noka3zaTtenpHast U gorapudpmuueckas QyHKIUN, X CBOKHCTBA U rpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNsT yPaBHEHUH.

TpuroHomerpuueckass OKpPYXHOCTb, OINpEIEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHCJIOBOI'O apryMEHTa.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX TpoIleccax U sBiIeHHsX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana mareMaTH4ecKOro aHamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MOCIEI0BAaTENbHOCTENH. MeTo/l MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBATEIBHOCTU. VcTOpHs BO3HHUKHOBEHUS
MaTeMaTHYECKOI0 aHaJIn3a KaK aHaJln3a OECKOHEUHO MaJbIX.

Apudmernueckass W reoMerpuueckas — nporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKONW MPOTPECCHH.
JIMHEeWHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu JUisi pelieHus pealIbHBIX 33]1a4 PUKIAJHOIO XapaKrepa.

HenpepoiBuble ¢yHKIMM M HUX cBodcTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKOB
¢ynkuuii. CoiicTBa (yHKIMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB JUIsl peIleHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (QYHKLUH JUIs peleHus 3a1a4.

[TepBas u BTOpas npousBoHbIe GyHKIMHA. ONpenerIcHne, FTeOMETPHUSCKUA U (PU3NICCKHIA
CMBICJI IPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUUH. [Ipon3BoaHas cyMMbl, TPOU3BEIEHUS, YACTHOTO
U KOMIIO3UIUU (QYHKIHH.

MHoxkecTBa M JTOTHKA

MHOXeCTBO, Oomnepanuy HajJ MHOXECTBAMU M WX CBoMcTBa. Juarpammel Ditepa—BeHHa.
[IpuMeHEeHHE TEOpPETUKO-MHOKECTBEHHOIO amnmnapara [yl ONMCAaHMs pealbHbIX INPOLECCOB U
SBJICHUH, IPU PEIIEHUH 3a]1a4 U3 APYIUX y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO  MaTeMAaTH4YEeCKOTO  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIEC YPABHEHUSI.

11 KUIIACC

Yuciia ¥ BLIYHCICHUS

HatypanbHble W 1esble 4ucia. [IpuMEHEHHME TNPHU3HAKOB JEIMMOCTH IIEJIBIX YHCEII,
HauOosbmui oo nenutens (nanee — HOJI) m nHanmeHnbinee obmee kparHoe (nanee — HOK),
OCTaTKOB IO MOAYITIO, alropuT™Ma EBKIIMIA 1S perieHust 3a/1a4 B IEITbIX YHCIIaX.

Kowmrmnekcupie uuciia.  AnreOpandeckas W TpPUTOHOMETpHYECKas (OpPMBI  3amucH
KOMIUIEKCHOT'O 4YuClia. Apu(pMETHYECKHE ONEpalli ¢ KOMILUICKCHBIMH YnciaamMu. M3o0paxkeHue
KOMILIEKCHBIX YMCEIl Ha KOOPAMHATHOM TuiockocTu. @opmyna Myaspa. Kopau n-oit cTenenu u3



KOMIUIEKCHOTO uyucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Ui pelleHus (U3MYeCKUX U
F€OMETPUYECKHUX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema u COBOKYIIHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI-
CleCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YPABHEHHH C IMOMOUIbIO TPUTOHOMETPUYECKOMH
OKPYKHOCTH. PenieHue TpuroHoMeTpuyeCKnX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEeILICHHs TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/Ibl PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX, HPPAaLOHAJIbHBIX,
MIOKA3aTeIbHBIX U JIOTApU(PMUIECKUX YPABHEHHH.

YpaBHEHM, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

[IpuMmeHeHrEe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIECHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 W3 PaA3IMYHBIX OO0JIACTe HAayKH M PEANTbHOM JKW3HM, WHTEPIPETAlrs IMOIyYSeHHBIX
pe3yJIbTaTOB.

DyHKIUH U rpapuKu

I'padux xomnozuuuu GyHkuuii. ['eomerpuueckue oOpas3bl YpaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaUKH.

I'paduueckne MeToapl pemieHHs YpaBHEHHWH U HepaBeHCTB. ['paduyeckue MeTOJbI
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (GYHKIMNA Ui HMCCIENOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U PealIbHOM KHU3HH.

Havana mareMaTH4eCKOro aHAIHU3a

[TprMeHeHHe MPOU3BOIHOM K UCCIEI0BaHHUIO (PYHKIHUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHure HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNPepbIBHON (PYHKIIMHM HA OTpE3KeE.

[IpuMeHeHre TPOW3BOMHOM Ui HAXOXKICHMS HAWIydlIero pEelIEHUs B IPUKIATHBIX
3amadax, Ui ONpENeNIeHUs] CKOPOCTH W YCKOpPEHHS TIpolecca, 3aJaHHOTO (opMynoil wim
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpasHble 37€MEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TEPBOOOPA3HBIX.

Huterpain. ['eomerpryeckuil CMbICI HHTErpasia. BelunciaeHue onpenenéHHoro NHTerpaia
no popmyne Horotona-JleliOuuma.

[IpumeHeHue wuHTErpana Juis HaxOXKJIEHHUs IUIomanedl miockux ¢uryp u o0BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii quddepeHInaIbHIX ypaBHEHHH. MaTeMaTH4eckoe MOACTHPOBAHNE
peabHbIX IPOLIECCOB C MOMOILBIO AU(PepeHINaNbHbIX YPABHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIeCTBa, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXXEHHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, WCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU W JESTENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTUUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylispHas (pusnueckas akTHBHOCTb),
¢bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-0310POBUTEIIHLHON IEATEIbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHaNBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBI€HHOCTH;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJbTYpbl, TTOHUMAHUE BIIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00AaNBPHOTO  XapakTepa  AKOJOTMYECKHWX  MpoOJiieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTEeMATHYECKUX 3HAHWUU Ul PEHICHHS 33a7a4 B 00JACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBECHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHHUMATh, (OPMYJIMPOBAaTH U MNPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OoTpuIaTeNbHbIE, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOATENBEHO (HOPMYITHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEIISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTAax, JdaBaTb IIOJACHCHUA II0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyT-IeHHI)If/'I
pe3yibTar;

B X0/ie OOCYX/IE€HHUs 337aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BbICKA3bIBaTh WJIEM, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs, COIOCTaBIATh CBOU
CYKACHUA C CYXKIACHUAMH APYIrUX Yy4YaCTHHKOB AMajora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu H
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Camoopranuszanms:

COCTABJISITh IUJIaH, aJITOPUTM pEUICHUs 3a/Ja4ud, BBHIOMPATh CIOCOO pEUICHUs C YYETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH MTO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IPOIiecca U pe3yibTaTa pelieHnss MaTeMaTUUeCKOH 3a1auu;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 33/a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa eI U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yJNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh Ielib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBATH
OpraHHU3ali0 COBMECTHOW paboOThl, pactpenensTh BUABI paboT, JOroBapuBaThCSA, 00CYKIATh
MPOIIECC B PE3yJbTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHZbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOIIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI



K xonuy oOyuyenuss B 10 kJacce oOy4aroIIMICs HOJYYMT CIEAYIOIIME MpEeIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEeMaTHYECKOI0 aHaJIn3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBAThH MOHATUAMU: PALIMOHAIBHOE YHUCII0, OECKOHEUHAs IepUOIUUECcKast
IpoOb, HPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PALlMOHAJIBHBIX U JAEHCTBUTEIbHBIX
YHCcell, MOJYyJIb AEMCTBUTEIBLHOTO YUCIIA;

OPUMEHSATH JPOOU U MPOLEHTHI [UI PELICHHs IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUW U PEATHbHOU KU3HU;

OPUMEHATh NPUONIMKEHHBIE BBIYMCIICHUS, NPaBUJIa OKPYIJICHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHUM;

CBOOOJHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alUCHU AECUCTBUTEIbHBIX YHCEN JJI pEIICHUs MPaKTHUYECKUX 3a1ad U
IIPEJICTaBICHUS] JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAJIbHON CTEICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAlMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpPHPOBATh MOHATUAMU: JiorapudM 4YMciaa, JECATUYHbIE U HATypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHT€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIIOBOIO ApIyMEHTAa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJTHO  ONEpUPOBATh  TOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUs PALHUOHAIBHBIX U JAPOOHO-PALIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, INPUMEHSTh JCJICHHEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;

CBOOOJHO ONEpUpOBaTh MOHATHAMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreoMEeTpPUYECKUH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSITh ONpPEIEIUTENN AJis PelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C HOMOULIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHMM, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBKO MaTpull U
olpeenuTeNel, THTEPIPETUPOBATh [TOJIyY€HHBIN pe3yJbTarT;

UCTIOJIB30BaTh CBOMCTBA JICMCTBUI C KOPHSAMU JUIs TPe0Opa30BaHUs BRIPAKEHU,

BBIMOJIHATh ~ IIPe0Opa3OBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COAEp)KAIIMX CTENEHU C
palMOHAIbHBIM I10KA3aTENIEM;

UCTIOJIB30BAaTh  CBOWCTBA JIOTApU(PMOB Ui  MPeoOpa3oBaHUs  JIOTapHU(PMHUIECKIX
BBIPAKEHMI,

CBOOOJHO  ONEpUpPOBaTh  IMOHATUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTeJbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MOMOUIbIO PAaBHOCHUJIBHBIX IEPEXO0JI0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (GopMmMyiasl it 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;



CBOOOJTHO OIEPUPOBATH TIOHITHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPHUMEHSThH
HE0O0X0IuMbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh PEATbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBISATH BBIPAKCHHS,
ypaBHEHHMsI, HEPABCHCTBA 110 YCIOBHIO 3a/layd, KCCICIOBATh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BaHUEM aIrapara ainreOpbl.

DOYyHKUUH U TPaPUKH:

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: (YHKIHS, CHOCOOBI 3amaHusl (YHKUIWH, B3aUMHO
oOparHbie (QYHKIUH, KOMIO3UIMs (YHKIMA, rpaduk (YHKIHMH, BBIIOIHATH 3JCMEHTApHBIC
npeoOpazoBanus rpadukoB QyHKIINNA;

CBOOOJHO OTEPHPOBATH MOHATUSMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUH
byHKIMM, HyTU QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUM, TEPUOTUUCCKUE
(GYHKIIUK, TPOMEKYTKM MOHOTOHHOCTH (YHKIUH, MaKCHMyMbl M MHHHUMYMbI ()YHKIIHH,
HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHUS C HATypaJIbHBIM M IEJIBIM
nokasaresneM, rpaduk CTENeHHOH (YHKIMM C HaTypajJbHBIM W LEJIBIM IOKa3aTeneM, rpaduk
KOPHS N-O CTeNeHH KaK PyHKIIUK 0OpaTHOM CTENCHU C HaTypallbHBIM TI0Ka3aTeleM;

ONEPHUPOBATh TOHATHSIMH: JIMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IIMHEHHAs (YHKIIHH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO ONEPHPOBATH MOHATUSMH: IOKa3aTelbHas W Jorapupmudeckas (GyHKIHH, HX
CBOICTBA U TpadUKH, UCIIOIB30BATh UX IPAPUKH JIJIsl pEIICHHS YPaBHCHHUIA,

CBOOOJHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAS OKPYKHOCTb, OIpENeIeHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (DYHKIUA IS UCCIEIOBaHMS TPOIECCOB U 3aBUCUMOCTEH TpU
peLICHUH 33Jad W3 JAPYruX y4eOHBIX MPEIMETOB U PEalIbHOW JKU3HU, BBIpaXaTh (HopMyIamu
3aBHCUMOCTH MEXJ1y BEIMYMHAMM,

Hauaa MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apU(PMETHUYECKass U TEOMETpHUYECKast MPOrpEecCHs,
0ECKOHEUHO YOBIBAIOIIAsl TEOMETPUYECKAs TIPOTPECCHs], TMHEHHBIA U YKCIIOHCHIIMATBHBIN POCT,
(dopMyIIa CI0KHBIX MPOIIEHTOB, HMETh MPEICTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PELICHHUS PEANBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa,;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TIOCJIEIOBAaTEILHOCTh,  CHOCOOBI  3a/aHUS
MI0CJICIOBATEIbHOCTEH, MOHOTOHHBIC M OTPAaHHMYCHHBIC ITOCIICA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MATEMATHYECKOTO aHaJIN3a KaK aHajin3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
(byHKIMM, aCUMITOTH Tpaduka QyHKINH;

CBOOOJTHO OIEPHPOBATh TOHATHEM: (DYHKIMS, HENpEpbIBHAs Ha OTPE3KE, MPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX PYHKIIU ISl PEIICHUS 33]1a4;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: TIepBas W BTOpas NPOM3BOJIHBIC (YHKIIHH,
KacaTenbHast K rpaduky QyHKIUY,

BBIYUCIISATh TPOU3BOJHBIC CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
(GYHKINH, 3HATH TIPOU3BOTHBIC JICMEHTAPHBIX (PYHKIINH;

UCTIOJIB30BaTh T€OMETPUYECKHIIA U (PU3UUECKUI CMBICI IIPOU3BOIHOM ISl PEILICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: MHOXECTBO, OTIEPAIIMU HAJl MHOXKECTBAMU,



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [l ONHCAaHUS PeabHBIX IPOLECCOB
U SIBJICHUM, IPU PELLIEHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSMH: OIpEIeSIeHHe, TeopeMa, YpaBHEHHUE-CIIEICTBHE,
CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIIBHBIE YypaBHEHHUS U
HEPABEHCTBA.

K xonuy oOydyenuss B 11 kJacce oOydaroIIMICs HOJYYMT CIEAYIOIIME NpEeIMETHbIE
pe3yabTaThl IO OTAEIBHBIM TeMaM paboueil mporpamMMbl ydeOHOTo Kypca «Ajredpa W Havaia
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OMNEpUPOBaTH MOHATUSAMHU: HATypaJbHOE W II€JI0€ YHUCI0, MHOXXECTBA
HaTYpaJIbHbIX U LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeaumocTu nenbix yucen, HOJ n HOK
HaTypaJIbHBIX YMCENl JJIs PEeLIEHUs 3a7a4, IPUMEHATh aIropuT™ EBKInaa;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HAaTypallbHbIE YUCIIA
B Pa3JIMYHBIX NO3ULIHOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX
YHCceN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKO# (dopme,
BBINOJIHATH apU(PMETHUECKHE ONEPALMU C HUMH U N300paXkaTh Ha KOOPJUHATHON TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPPALMOHANBHBIC,  TOKa3aTeNbHBIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX MIEPEX0IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OIEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHUMEHSTh
HE0O0XouMbIe (POPMYIIBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX UM JIOrapu(pMHUUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pelmarh palnuOHAJIbHBIE, WPPALMOHAIbHBIE, IOKa3aTelbHbIE, JIOTApUPMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIH U TapaMeTpbl;

IPUMEHATH rpaduyeckre METO/Ibl ISl PELICHUs] YpaBHEHUI 1 HEPaBEHCTB, a TakXkKe 3a7a4
C IapaMeTpaMy;

MOJICIUPOBATh PEATbHbIE CUTYallMM Ha S3BIKE aireOpbl, COCTaBISTH BBIPAKCHHS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layd, HCCIEN0BaThb IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareOpbl, THTEPIPETUPOBATh MOTYUYEHHBIN pe3yabTar.

DyHKIUHA U TPaPUKH:

CTpOUTH TpaUKH KOMIOZULIUHU (PYHKIUI C MOMOUIBIO 3JEMEHTAPHOTO HCCIEIOBAHUS U
CBOWCTB KOMITO3ULIMM ABYX (DyHKIIHIA;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPAWHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKN TPUTOHOMETPHUECKUX ()YHKITHIA;

IPUMEHATH QYHKLIUHU AJI MOJIEITMPOBAHUS U UCCIIEI0BAaHUS PEaIbHBIX MPOIIECCOB.

Havana maTeMaTH4eCKOr0 aHAJIM3Aa:

UCIOJIb30BaTh NPOM3BOJHYIO JUIsI MCCIENOBaHMSA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAUMEHbIlIee 3HaUeHUsI (PYHKIIMM HENPEPBIBHON HAa OTPE3KE;



UCIIOJIB30BaTh MPOU3BOIHYIO JJIsi HAXOXKIICHUS HAMIIYYIIEero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3aJadax, IS OIPEACICHUS CKOPOCTH M YCKOPEHUS
mporiecca, 3a1aHHoTo GOpMYIIOl UTH rpaduKoMm;

CBOOOJTHO OTIEPUPOBATH MOHITUSMU: TIEPBOOOPA3HAs, ONPEACIIEHHBIA UHTETPAJI, HAXOIUTh
NEPBOOOPA3HbIC DJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH WHTErpan mno Gopmyne HprootoHa-
Jlelibuuma;

HAXOWTh IJIOMIA/IH TIOCKUX (GUTYP B 0OBEMBI TEJ ¢ TOMOIIBIO0 UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTeMAaTHYeCKOM MOJICIMPOBAHMHM Ha TPUMEPE COCTABJICHUS
muddepeHIMaTbHbIX YpaBHEHHI;

peuaTh MPUKIAIHBIE 33/1a9¥, B TOM YHCIIE COIMAIBHO-YKOHOMHUYECKOTO B (U3HUYECKOTO
XapakTepa, CpeICTBAMH MaTEMaTHIECKOTO aHAIH3A.
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[MPOTPAMME

['eomerpust sBisSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOIlero
o0pa3oBaHus, TaKk Kak 00ecrieyuBaeT BO3MOKHOCTh U3y4eHUS JUCLUILUINH €CTeCTBEHHO-HAayYHOU
HAIpPaBJIEHHOCTH U MPEIMETOB I'yMaHUTapHOro Hukja. [IOCKONbKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe TNpH HM3YYCHHH OOYYAIOMIMMHUCS TIOHATHHHBIX OCHOB TEOMETPHH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUHU LENOYKU JIOTMYECKUX YTBEPXKICHUH MpU pelIeHUH
reOMETPUYECKUX 3a/1ad, YMEHHE BBIIBUraTb M OIPOBEpPraTrh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3sBUTHE HHAMBHUIYaJIbHBIX CIIOCOOHOCTEH OOYy4arolMXCs NpPU H3y4YEeHUM TEeOMETpUH, Kak
COCTABIISIIONICH MpeaMeTHOl obnactn «MaremaTnka W WHPOpPMATHKa» dYepe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIIONB30BaHUS Oojiee TIIyOOKHMX T€OMETPHUYECKUX 3HAHUU U




NecTBUH, crielu(UYHBIX I€OMETPUH, U HEOOXOJUMBIX Ul YCHEIIHOro Mpo(ecCHOHAIbHOIO
00pa30BaHUsl, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTHUKH.

[IpuopuTeTHBIME 331a4aMH Kypca T€OMETPHH Ha YrITyOJIEHHOM YpOBHE, PACHIHPSIONIMMA
U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCA:

pacuiMpeHue TMpeJICTaBlIeHUs] O TeOMETPUM KakK 4YacTd MHUPOBOH KYyJIbTYyphl U
(GopMHpOBaHUE OCO3HAHUS B3aUMOCBS3HU F'€OMETPHH C OKPYKAIOIIHUM MUPOM;

(dopMupOBaHUE IMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCHIBATH M MU3y4yaTb pa3Hble SBJICHUSA
OKpY’KaloIIero MMUpa, 3HaHHE NOHATUHHOro amnmapara mo paszaeny «CrepeoMeTpus» yueOHOro
Kypca reoMeTpHH;

(dopMUpOBaHHE YMEHHUSI BJIAJIETh OCHOBHBIMU MOHSITUSMH O IPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (HopMya MU yMEHHE UX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELIeHUs 3a/1ay;

(dopMUpOBaHHE yMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJAEIAX U B PEAILHOM MHpE
MHOTOTPaHHMKU U Te€Ja BPAIEHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEINH;

(dbopMupoBaHue MTOHUMAaHHUS BO3MOXKHOCTH aKCHOMaTHYECKOT 0 IOCTPOCHUS
MaTeMaTHUYeCKUuX Teopuil, (GopMuUpoBaHHE MOHMMAHHUS POJU AKCHOMATHKH IPH INPOBEJICHUU
pacCyXIACHHUI;

(dopMupOBaHHE YMEHHMs BIIAJIEThb METOAAMM JIOKA3aTelIbCTB M AJTOPUTMOB pPEIIEHUS,
YMEHHUS MX [PUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KJIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PAKTHUYECKUM coJepkaHueM, (OpMUpOBaHHE
IPEJCTaBICHUsT O HEOOXOJUMOCTU JIOKa3aTeIbCTB IPU OOOCHOBAaHMM MaTEeMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKU B IIPOBECHUU JI€YKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPILIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0y4aroImuxcs, IO3HABAaTEJIbHOM aKTUBHOCTH, MCCIIEJOBATENIbCKUX YMEHHMH, KPUTUYHOCTH
MBILIICHHS], UHTEpeca K U3y4YEHHUIO T€OMEeTpUH;

¢dopMupoBaHue (QYHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU: YMEHUs
pacno3HaBaTh MPOSIBICHHUS TE€OMETPUYECKHX IOHITHM, OOBEKTOB U 3aKOHOMEpPHOCTEW B
peabHbIX KU3HEHHBIX CUTYALUsX U IPU U3YUYEHUU JPYIHX y4EOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIHUPOBAHUS PEAIbHBIX CHUTyallMi, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, MHTEPIIPETALIMH [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEP)KATEIbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
kiaccax sBisitorcs: «[IpsiMble M IUIOCKOCTH B NPOCTpaHCTBe», «MHororpaHHuku», «Tena
BpaleHUs», «BEeKTOpBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBM)KEHUS B IPOCTPAHCTBEN.

CdhopmynupoBanrnoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHUSIMUIY,
PEJIeBaHTHBIMHU T'€OMETPHH Ha yriyOnéHHoM ypoBHE oOyuenus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKHX YMEHMH
pacripenesiieTcsi He TOJbKO [0 COJEp)KATENbHbIM JIMHUSAM, HO M IO rojgaM oOOy4YeHHs.
Conmepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE TMPEAMETHBIM  pe3yiabTaTaM  OCBOCHUS
®denepanbHOil pabovell MporpamMMbl, pactpeeEHHbIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIMIINAIBHBIM BOIIPOCaM OO0y4Yaroluecs
oOpalaguch HEOJHOKPAaTHO. DTO IMO3BOJSET OpPraHU30BaTh OBJAJEHUE TIE€OMETPUYECKHMU
NOHATUSIMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATEIbHO, C COOJIIOJICHHEM NpPUHIHIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIIOYaTh B OONIYyI0O CHCTEMY T'€OMETPHYECKUX
IpeACcTaBiIeHUi 00yJaroMXCsl, paciuupsis U yriayomss e€, oOpa3ys NpOYHble MHOXKECTBEHHbBIE
CBSI3U.



[lepexoxa Kk M3y4EHUIO FTE€OMETPUHN Ha yrITyOJEHHOM YPOBHE ITO3BOJISICT:

co3math yciuoBus s auddepeHnranud  oOydeHus, MOCTPOSHHS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOTpaMM, OOECHEYUTh yIIIyONEHHOE HW3yYeHHE TEOMETPHH  Kak
COCTABJISAIONICH yueOHOTO MmpeaMeTa «MaremaTukay;

HOJrOTOBUTh OOYYAIONIMXCS K MPOJIOJDKCHHUIO U3YyYCHHs] MAaTEeMaTHUKU ¢ Y4€TOM BbIOOpa
Oyaymied mpodeccun, obdecrednBas MPEEMCTBEHHOCTh MEKIAY OOHIMM M MPO(heCcCHOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue ydeOHOro kypca «['eomerpusi» Ha yriayOon€HHOM ypoBHe oTBomutcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 yaca (3 yaca B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue ImpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUICIbHbIE U
CKpeluBaroIuecs npsamele. [IpuzHaku ckpemuparomuxcs npsmsix. [lapamiensHocTs NpsAMBIX 1
IJIOCKOCTEW B IIPOCTPAHCTBE: MAPAJUICIIBbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh MNPAMOM M IDIOCKOCTH. [lapamuienbHOE W LEHTpaJIbHOE
IPOEKTUPOBaHUE, n300paxkeHue (Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHMSL.
N300paxkenue Gpuryp B napauiesibHOM NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAY NPSAMBIMH B IPOCTPAHCTBE. [lapajuiebHOCTB IIJIOCKOCTEM: IapajuleibHbIE IIJIOCKOCTH,
CBOICTBa NapajuienbHbIX II0cKocTel. [Ipocrelimue npocTpaHcTBEHHbIE (GUTYPBI HA JIOCKOCTH:
TETpadAp, NapAJUICIICIIUIIE], TIOCTPOCHUE CEYEHU M.

[lepieHOUKYJIApDHOCTh NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJSAPHBIE IpPAMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapaUIEIbHBIE M MNEPHEHIUKYJSIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHAUKYISAPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
OproroHanbHOe NpoeKTupoBaHue. llepneHaAuKyIsp U HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKU MO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, HPOEKIMs (UIYpbl Ha IUIOCKOCTb.
[IepnieHAUKYIAPHOCTH IJIOCKOCTEN: NMPU3HAK MEPIIEHAUKYIIIPHOCTH IBYX IIIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIApaX.

VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN yTroJI, JMHEHHBIN
yroJl JIBYIpPaHHOro yria. TpéxrpaHHbli M MHOrOrpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yrija. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUUISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHukoB, pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosnbHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenunen,
IIPSAMOYIOJIBHBIM [MapajuleNieluIel W ero cBoucrBa. Kparwaiilime mIyTH Ha ITOBEPXHOCTH
MHororpanHuka. Teopema Oiunepa. IlpoctpanctBennas teopema Iludaropa. I[Mupamupa: n-
yrojibHasi NUpaMuia, IpaBUiIbHasg U yceu€HHas nupamubl. CBoiicTBa pédep U OOKOBBIX I'paHei
IIPaBWIBHON nupaMuisl. [IpaBuiibHBIE MHOTOTpaHHUKHU: IpaBWIIbHAS IpHU3Ma M IPAaBHJIbHAS
nupammia, MpaBuiIbHAs TPEYrojabHas MUpaMUIa U IPaBUIBHBIA TeTpasap, KyO0. [IpencraBnenue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTa3Ip, TOACKA3AP U HKOCAIP.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, 1uaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH MNPSMOM MNPU3MBI, ILIOLIAAb OCHOBAaHW, Teopema o
OOKOBOH IMOBEPXHOCTH NPSIMON Mpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M IMOBEPXHOCTHU
IIPaBUIIbHOM MUPAMHJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOW TUPAMU/IBI.

CumMeTrpust B IPOCTPAHCTBE. ODJIEMEHTHI CUMMETPUM IPABUJIBHBIX MHOTOTPAHHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTIOTPAHHUKE: CUMMETpPHUs MapajuleNIeNANe]a, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIILHON TUPAMUBI.

BekTopbl M KOOPAMHATEI B IPOCTPAHCTBE

[TonsiTHs: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE W IPOTUBOIIOJIOXKHO HaIIPAaBJICHHbIE BEKTOpHL. PaBeHCTBO



BEKTOPOB. JIeficTBHUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBoicTBa cioxxeHus BeKTopoB. CBoiicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHsaTue KomiutaHapHble BeKTOphbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenumnena. Teopema O pa3lnOKEHHH BEKTOpa MO TPEM
HEKOMIUTaHApHBIM  BekTopaMm. lIpsMoyronbHas cucremMa KOOpAWUHAT B  MPOCTPAHCTBE.
Koopaunater Bektopa. CBs3b MEXIy KOOpAWHATAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
Mexly BekTopamu. CKajnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpalieHus

[ToHATHSA: IWIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpa3zyrouue noBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYyC, chepa, map. Bzaumnaoe pacrnonoxenne chepbl U IUIOCKOCTH, KacaTelbHasl TUIOCKOCTh K
cdepe. N300paxeHue Ten BpalleHus Ha MI0cKocTU. Pa3Béprka nunuHapa u konyca. CumMmeTpus
cteps! 1 mapa.

O6béM. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOIO
napauenenunena U cieacrsus u3 He€. OObEM NpsSAMOM M HAKIOHHON NPU3MBI, LUIMHIPA,
nupaMuiel U KoHyca. O0bEM 11apa U apoBOTro CETMEHTA.

KoMOunanuu Ten BpallleHMs UM MHOTrOrpaHHukoB. llpu3ma, BhucaHHas B LMJIMHIP,
onucaHHas okojo LwinHapa. [lepeceuenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl mI0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BOMCAaHHOW B
MHOT'OIPAHHMK WJIU TEJIO BPAILCHUS.

[Tnomanp MOBEpXHOCTH LMIMHJpA, KOHYyca, miomans cepsl u e€ yacrteil. [lonoOue B
npoctpadctBe. OtTHomeHue 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTyp.
IIpeoOpa3oBanue nomodusi, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[locTpoeHne cedeHMH MHOTOTPAaHHMKOB M TE€JI BpAIEHUA: CEYEHUs LWIMHApA
(mapayuiebHO M MNEPIEHAMKYJISAPHO OCH), CEYEHHUs KOoHyca (mapajjelbHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEpIINHY), CEYEHMs IIapa, METOAbI IIOCTPOEHUS CEYEHMH: METOJ CIIEIOB,
METOJi BHYTPEHHEI0 IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BexkTOpbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuuu HaJ BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHdA. IIpsimoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH
pelIeHNN TEOMETPUYECKUX 3a/1a4.

JIBHKEeHHSI B IPOCTPAHCTRBE

JBwxenust npocrpancTBa. OtoOpakeHus. J[BuxkeHus u paseHcTBO Quryp. OOmme
CBOMCTBA JABWKCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKaibHasi CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanus nmogodust. [Ipsimast u cdepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaikianckoe BocIMTAHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIeCTBa, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) naTPpUOTHYECKOEe BOCIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXXEHHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, WCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU W JESTENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoe BociMTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTUUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylispHas (pusnueckas akTHBHOCTb),
¢bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-0310POBUTEIIHLHON IEATEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHaNBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBI€HHOCTH;

7) 3K0JI0rM4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJbTYpbl, TTOHUMAHUE BIIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00AaNBPHOTO  XapakTepa  AKOJOTMYECKHWX  MpoOJiieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTEeMATHYECKUX 3HAHWUU Ul PEHICHHS 33a7a4 B 00JACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN JUIsl OKPYKAIOIEH CPE/Ibl;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBECHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHHUMATh, (OPMYJIMPOBAaTH U MNPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OoTpuIaTeNbHbIE, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOATENBEHO (HOPMYITHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEIISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTAax, JdaBaTb IIOJACHCHUA II0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyT-IeHHI)If/'I
pe3yibTar;

B X0/ie OOCYX/IE€HHUs 337aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BbICKA3bIBaTh WJIEM, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs, COIOCTaBIATh CBOU
CYKACHUA C CYXKIACHUAMH APYIrUX Yy4YaCTHHKOB AMajora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu H
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Camoopranuszanms:

COCTABJISITh IUJIaH, aJITOPUTM pEUICHUs 3a/Ja4ud, BBHIOMPATh CIOCOO pEUICHUs C YYETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH MTO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IPOIiecca U pe3yibTaTa pelieHnss MaTeMaTUUeCKOH 3a1auu;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 33/a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa eI U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yJNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh Ielib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBATH
OpraHHU3ali0 COBMECTHOW paboOThl, pactpenensTh BUABI paboT, JOroBapuBaThCSA, 00CYKIATh
MPOIIECC B PE3yJbTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHZbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOIIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI



K konny 10 kiacca oOyyarouiuiicss Hay4uTcs:

CBOOO/IHO ONIEpHPOBATH OCHOBHBIMH IOHSTUSIMH CTEPEOMETPHH MIPU PELICHUH 33/1a4 U
IPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHHUH;

NPUMEHATh aKCHOMBI CTEPEOMETPUM M CICICTBHA M3 HHUX TPH  pEIICHHH
reOMETPUYECKUX 3a/1a4;

KJIacCH(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, IUNIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH TOHATUSMH, CBS3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEXKTy MPSIMOH H IIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMH;

CBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MIpH3Ma, MUpaMH[A,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIacCH(UIMPOBATH MHOTOIPAHHUKY, BEIOMPAsi OCHOBAHUS [UIsl KJIaCCU(UKAIIHY;
CBOOO/IHO OIEPHPOBATh MOHSATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH MapajuIeNIbHOE, IIEHTPAIbHOE H OPTOrOHAIBHOE MTPOSKTHPOBaHKE HUTYp Ha
TUIOCKOCTB, BBITIOJTHSTH H300pakeHust (GUTYp Ha IIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAMH, BBIIOJIHSTH (BHIHOCHBIC)
TUTOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHMCIIATh IUIONIAMM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHPaMUa),
TeOMETPUIECKUX TEJI C IPUMEHEHUEM (popmyi;

CBOOO/IHO ONEPHPOBATh IMOHATUSAMH: CHUMMETPUS B TIPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIO0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOUICHWH M HaxX0XKIEHHE
T€OMETPUYECKUX  BEIMYUH, NPUMEHSS M3BECTHBIE METOAbl MPH  PELICHUU
MaTeMaTU4eCKUX 3a/1a4 HOBBIIICHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEUIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HWHOpMamuio O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UrypaxX, MpPEACTaBICHHYIO Ha YEpTekKax H
pHCYHKaX;

NPUMEHATh TIOJIydCHHBIE 3HAHMS Ha TIIPaKTHKE: CpPaBHUBATh W AaHAIW3UPOBATh
peaibHbIe CUTyalluu, MPUMEHSATh M3YYEHHBIC TOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu Cc(HOpMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEaTbHbIC CHUTYallUd
Ha S3BIKE TEOMETPHH, HCCIIEIOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHUEM
reOMETPUYECKUX IOHATHH W TEOpeM, ammapaTra aiareOpbl, pemarb MPaKTHYECKUe
3aJ1a4yM, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPHYECKHUX BEINYHH;

UMETh TIPEJICTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS I'€OMETPUU KaK COCTaBHOW
yacTH (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kaacca o0ydyaromuiicss HAy4YUuTCS:

CBOOOJTHO OTEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMH C IWIMHAPUYECKON, KOHUUECKOW U
chepruecKoi TOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;



OTIEPHPOBATH TOHSATHIMHM, CBSI3aHHBIMH C TEJIAaMH BpAIECHUS: LUJIHMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (IWIHHIP, KOHYC, cdepa U map) u 0OBSICHATH CIOCOOBI
HOJy4EeHHUS TeJl BPaLlCHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE CEephI U TIIOCKOCTH;

BBIYUCIISIT BEIUYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB M TEJ BpAICHHs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TE€J BpAlllEHUs, F€OMETPUYECKUX Tel C
npUMeHeHHeM GpopMyir;

CBOOOJHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMU C KOMOMHALMSAMH TEJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy W OMHCAHHBIA OKOJIO CQepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEXITy IIIOUIAIIMU ITOBEPXHOCTEH U 00bEMaMU TOAOOHBIX
TeJl;

u300paxkaTb M3ydaeMble (DUIyphl, BBINOJIHSTH (BBIHOCHBIE) IIJIOCKME YEPTEXKU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PHUTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHS
TeJ BpaLLCHMUS;

U3BJICKATh, MHTEPIPETHPOBaT M TNPEoOpa3oBbIBaTh  HH(DOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IMpeJCTaBICHHYI0 Ha uepTexax Hu
PHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OEpaIK Ha/l BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pemaTh TEeOMETPHUYECKHE 3aJadydl Ha BBIYMCICHHE YIJOB MEXAY MPSIMBIMH |
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia IIPU PELICHUH;

CBOOOJHO OIEpUPOBaTH IMOHATUSAMH, CBSI3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBU)KECHUH;

BBINOJIHATh HM300pa)KeHHsT MHOTOIPAaHHMKOB W TEJ BpaIleHUs MpU MapayielbHOM
nepeHoce, LEeHTPAIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHHM, MIPHU ITOBOPOTE BOKPYT
psSMOii, IpeoOpa30BaHus MOI00NS;

CTPOUTh CEUEHUs] MHOTOTPAHHUKOB M TeJl BpallleHUs: CEYeHMs] LWIMHApA
(mapauienbHO U MEPIICHAUKYIISAPHO OCH), CEUCHHS KOHyca (MapajljieIbHbIe OCHOBAHHIO
U TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEYEHUH: METOJ CJE0B, METOJ BHYTPEHHEIo
IPOEKTHUPOBAHUS, METO/] IEPEHOCA CEeKYILEH MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUIECKHUE YTBEPIKICHNUS;

OPUMEHATh TEeOMETpHUYeCKHe (HAKThl IS pEIIeHHs CTEPEOMETPUYECKHX 3ajad,
IPENOoiaralolliiX HECKOJIbKO IIaroB PEUIeHUs, €CIIU YCIOBUS NPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

peliath 3aJaud Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX OTHOIIEHUH M HaXOXXIeHHE
reOMETPUYECKUX BEIHYHUH;

IPUMEHSTh IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI IIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1ay;

OPUMEHATh IOJydYeHHbIE 3HAHHWA Ha MpaKTHKEe: CpaBHMBATh, AaHAJIU3UPOBATh U
OLICHUBATh PEAIbHBIC CUTYalluu, IPUMEHSITh H3yYCHHBIC TIOHSATHS, TEOPEMBI, CBOMCTBA



B IIpolecce IOHUCKAa pEUIeHHs MaTeMaTH4ecKu Cc(HOpMYIUPOBAHHON MpoOsIeMBl,
MOJIEJIMPOBATh pealbHbIE CUTYal[Md HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh MOCTPOEHHbBIE
MOJIEJM C MCIOJb30BaHUEM I'€OMETPUUECKUX MOHITHM U TEOpEM, ammapara ajireopsl,
pelaTh MpakTUYECKHE 33aJ]a4H, CBSI3aHHbIE C HAXOXKACHUEM FeOMETPUUYECKUX BEJIUUNH;
UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHH KaK COCTaBHOU
yacTu pyHAaMEHTa pa3BUTHsI TEXHOJIOTHIl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontponn Hpaxruyeck o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacnosiokeHue IpsiMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U IIOCKOCTEH B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vriabl 1 pacCTOSTHUS 16 1
6 MHoOrorpaHHuku 7 1
BekTopsbl B npocTpaHcTBe 12
g HOBTOPGHI/IG, 0000IIIeHUE U CHCTEMaTH3aLUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHBIE
0 padoTsl | PpadoTHI ble pecypcehl
1 AHanuTHYecKas reoMeTpHusl 15 1
) [ToBTOpEHHE, o6o6meHI:Ie u 15 |
CUCTeMAaTH3alMsl 3HAaHHUH
O0bEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnommany noBepXHOCTH U 9 |
00BEMBI KPYTJIBIX TET
6 JBrxeHus 5 1
7 [ToBTOpeHwMeE, 06061ueH1:Ie u 17 )
CHCTEeMaTH3alHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
[TPO'PAMME

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIyOJEHHOTO YPOBHS SIBISETCS
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca yriyOJIE€HHOTO ypOBHS Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHMA. YUYEOHBI Kypc TpeAHasHadeH Uit (OpMHUpOBaHUS Y
00y4aroIuxcst CTaTUCTUYECKOM KyJlbTypbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA ISl U3yYCHHs CIyYailHbIX COOBITHH, BEJIMYWH U TPOIIECCOB.
ITpn n3yuenun kypca oOoramaroTcsi MpeACTaBICHUS OOy4YalOIIUXCs O METOJaX MCCIIETOBAHUS
U3MEHYMBOTO MHpa, Pa3BUBAETCA MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTM MaTeMaTHYeCKUX
METOJOB IO3HAaHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pEHUSI.

Conep:xanue ydyeOHOro Kypca HAIPaBICHO HA 3aKpEIUIEHHE 3HAHWMH, IMOJYyYCHHBIX IPHU
U3yYEHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U Ha pa3BUTHE IPEICTABICHUN O
CIIy4alHBIX BEJIMYMHAX U B3aHUMOCBSA3SX MEKIY HUMH Ha BaXHBIX IIPUMEpaXx, CEO)KEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0ydaromuxcs 10JKHO chOPMUPOBATHCS
npefCTaBiIeHne O Haubojee YHOTPEOMTENBPHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCTIONIB3YEMBIX /ISl ONMCAHHMA AHTPOIOMETPUYECKHX M JAeMOrpadUyYecKuX BEIHYHH,
HOrPEIIHOCTe B  pPa3jMuHble poJa H3MEPEHUAX, MIUTEIBHOCTH O€30TKa3HOM paboThl
TEXHUYECKHUX YCTPOWCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJIEHMH M IPOLECCOB B OOILECTBE.
Y4eOHbIll Kypc sBisieTcs 0a30il A7 OCBOCHHS BEPOSTHOCTHO-CTATUCTHUYECKHUX METOJIOB,
HEOOXOIUMBIX CIIELUAINCTaM HE TOJBKO MH)KEHEPHBIX CIIELUAIbHOCTEH, HO TaK)Ke COLMaIbHbIX
U IICUXOJIOTHUYECKHUX, MOCKOJIBbKY COBpPEMEHHbIE OOIIECTBCHHbIE HAYKU B 3HAUUTEIbHOH Mepe
UCIOJB3YIOT anmapar aHajiu3a OosibliuX JaHHbIX. lLleHTpaibHyr0 4YacTh yueOHOro Kypca
3aHUMaeT OOCYXKJCHHME 3aKOoHa OONbIIMX dYHCcesl — (YHIAMEHTAJIBHOIO 3aKOHa HPUPOJH,
MMEIOIIEr0 MaTeMaTHUECKYIO ()OPMaNIN3aIHIO.




B cootBercTBHM C yKa3zaHHBIMHM LEJIIMH B CTPYKType ydyeOHOro kypca «BeposTHocTh 1
CTaTHCTHKa» Ha YriayOJIEHHOM YPOBHE BBIIEJICHbl OCHOBHBIE COJIEp)KAaTEIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS U BEpOSTHOCTU» U «CilydailHble BEIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JIMHUH B y4YeOHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOpPUM IpadoB U
TEOPUH MHOXECTB, HEOOXOIMMBIE JIJIsl TTOJIHOLIEHHOI'O OCBOGHMS MaTepHalla JaHHOro y4eOHOro
Kypca M CMEKHBIX MaTeMaTUYECKUX Y4eOHBIX KypCOB.

Conepxanne nuHUH «CiydaifHble COOBITHSI M BEPOSTHOCTH» CIY>)KHT OCHOBOM ISt
(GopMHpOBaHUS NPEACTABICHUNH O paclpelelieHud BEpOSITHOCTEH MEXIy 3HaueHUSIMU
CllydyaliHbIX BEJIMYMH. BakHyr0 4acThb B 3TOH cCOZep:KaTelnbHON JMHHM 3aHMMAET H3y4YeHHE
F€OMETPUUECKOr0 M OMHOMHAIBHOIO pACIpENEIeHUl M 3HAKOMCTBO C HMX HENpPEpPhIBHBIMU
aHAJIOraMH — [10Ka3aTeIbHBIM U HOPMAJIbHBIM PaclpeleICHUSIMHU.

TeMmbl, cBA3aHHbIE C HENPEPHIBHBIMU CIIy4yallHBIMH BEJIWYMHAMHU U pacHpeAeiICHUSIMH,
aKUEHTUPYIOT BHHMMaHHE OOYYaroIMXCS Ha ONUCAHUM W H3YYEHUHU CIIydyalHBIX SBJICHUH C
MIOMOIIIBI0 HENpephIBHBIX (QyHKIMHA. OCHOBHOE BHUMAHHE YJENIACTCS IOKAa3aTeIbHOMY U
HOPMaJIbHOMY PaclpeeICHUSIM.

B yuebGHOM Kypce mnpegycMaTpUBaeTCs O3HAKOMHUTEIBHOE HW3YYEHHUE CBSI3U MEXITY
CllydyaliHBIMU BEJIMYMHAMH U ONMMCAHUE 3TOU CBSA3U C MOMOLIbI0 Ko3(dduimenTa Koppensiuuu u
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEp)KaHWs pa3BUBAIOT TeMy «Jlnarpammbl
paccenBaHUs», HM3YyYCHHYI0 Ha YPOBHE OCHOBHOTO O00IIero oOpa3oBaHHs, U BO MHOTOM
OTIMPAIOTCS HAa CBEJCHHUS U3 KypCOB alnreOpbl U T€OMETPHUH.

Ewmé onuH s5eMeHT coepkaHusi, KOTOPBIH MpeagaraeTcs Ha 03HaAKOMUTEIbHOM YPOBHE —
[OCJIEI0BATENbHOCT CIIy4alHbIX HE3aBUCHUMBIX COOBITHUMN, HACTYNAIOUIUX B €IMHUILY BPEMEHHU.
O3HakOMJIEHHE C paclpeiesieHUEM BEpPOSITHOCTEM KOJIMYECTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SABJSIETCS aKTyaJIbHbIM Ui OyIyluX aOMTypHUEHTOB, IMOCTYMAIOMIUX
Ha Yy4yeOHble CHELHaNbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HAayKaMH, IICUXOJIOTHEH u
yIpaBJIEHUEM.

Ha wn3yuenue yuyeOHOro xypca «BeposTHOCTb M CTaTUCTUKa» Ha YIJIyOJIGHHOM YPOBHE
otBoautcs 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hegenmo), B 11 kmacce — 34 gaca (1 gac B
HEJISIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csazublil Tpad, nytu B rpade: nukibl U nenu. CTeneHb (BaJeHTHOCTh) BEPIINHBL
I'padsr Ha TTOCKOCTH. JlepeBbsi.

CrnyyaliHple 3KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHBbIE COOBITUS
(ucxonpl). BeposTHOCTH ciydyallHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaliHble OTBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJ COOBITHSIME: TIEpeCceYCHHE, OOBECTUHEHHE, MPOTHBOIIOJIOXHBIE COOBITHS.
Huarpammsl Diinepa. @opmyria cloKeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO ClyyallHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepostHocTu. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHblii ciydaiiHbIN ONBIT (MCHBITAHUE), YCIIEX U Heynada. HezaBucumble HCTIBITaHUS.
Cepusi He3aBUCHMMBIX HUCHBITAaHUHN 10 mepBoro ycrnexa. IlepectaHoBku u Qaxrtopuan. Yuciao
coueranuii. Tpeyronsauk [lackans. @opmymna 6maoma HeroToHa.

Cepusi HezaBucHUMBIX wucnbiTaHuil bepuynnu. CrydaliHblii BBIOOP H3 KOHEUYHOM
COBOKYIHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpenesneHusl.
Onepauuu HaJx ciaydyalHbIMM BeluuMHamMu. bunapnas ciywaiiHas BenuuuHa. [lpumepst
pacnpeziefieHui, B TOM YKCJIe TeOMETPUIEeCcKoe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpelelieHHe [BYyX CllydalHbIX BeinuuuH. Hes3aBucumble ciaydaiiHble
BEJIMYMHBI.

MareMaTnueckoe OKUAAHUE CilIyd4aHOW BenuuuHbl (pacnpegeneHus). I[Ipumepsl
IPUMEHEHHS MAaTeMaTU4YecKoro OKuJaHus (cTpaxoBaHue, Jjorepes). MaremaTuueckoe
OXKUIaHue OMHAPHON CIy4aiiHOW BeIMYMHBI. MaTeMaTH4eCKOe OKUIAHWE CYMMBI CIyYaiHBIX
BEJIMYMH. MaTeMaTUyecKoe 0KH11aHue FreOMETPUIECKOr0 U OMHOMHAIILHOTO pacipeaeIeHUH.

Jucnepcuss M CTaHJAPTHOE OTKJIOHEHUE CIy4alHOM BeNMYMHBI (paclpeaesieHus).
Hucnepcust OMHApHOW CiIydyailHOW BENMYUHBI. MaTreMaTH4ecKoe OXKWJAHWUE IMPOU3BEICHUS U
JUCIIEPCUSl CYMMBI HE3aBHCUMBIX CIIy4alHBIX BEJIMYMH. JHcriepcus U CTaHIapTHOE OTKIOHEHHE
OMHOMMAJBHOTO pachpeseneHus. Jlucnepcus M cTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOIO
pacnpeneseHusl.

HepasenctBo YeOwiméBa. Teopema YeObmméBa. Teopema beprymnm. 3akoH Oombmimx
yricen. BriOOpouHblii MeTOJ] HccienoBaHWd. BpiOopounsple xapakrtepucTuku. OleHWBaHUE
BEPOSITHOCTH COOBITHS 11O BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TMIOTE3 C HOMOIIBIO
W3YYEHHBIX paclpeaeIeHu.

HenpepsiBHble ciydaiinble BenMuuHBL. lIpumepbl. @yHKIMSA INIOTHOCTH BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacrpeneieHHe M €ro CBOWMCTBA. 3ajayd, NPUBOSIINME K
IIOKAa3aTeIbHOMY PpacIpeleeHuI0. 3ajaul, NPUBOLAIIME K HOPMAIBHOMY paclpeiciCHUIO.
@DyHKUUS TJIOTHOCTH BEPOATHOCTH I10KA3aTENILHOTO pacHpeneneHus, (yHKIMsS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOrO pactpezesneHus. OyHKIuUsS IUIOTHOCTH M CBOMCTBA HOPMAJIBHOI'O
pacnpeneieHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajaud, HPUBOAALIME K
pacnpeznenenuto Ilyaccona.



KoBapuanuss aByx ciyuaiiHblx BeduduH. Kosd¢uuueHT IuMHEHHOW KOppEesLUH.
CoBmecTHBIC HAOMIOIEHUS IBYX BeIMUnH. BeiOopounsiii koahdumment xoppemsiuun. Paznmmane
MEXAY JIMHEMHOW CBA3bI0 M IIPUYMHHO-CIIEICTBEHHOM CBs3bI0. JIMHENHas perpeccus, METOX
HaUMEHBIINX KBaJPaTOB.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIeCTBa, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXXEHHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, WCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU W JESTENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTUUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylispHas (pusnueckas akTHBHOCTb),
¢bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-0310POBUTEIIHLHON IEATEIbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHaNBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBI€HHOCTH;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJbTYpbl, TTOHUMAHUE BIIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00AaNBPHOTO  XapakTepa  AKOJOTMYECKHWX  MpoOJiieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTEeMATHYECKUX 3HAHWUU Ul PEHICHHS 33a7a4 B 00JACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBECHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHHUMATh, (OPMYJIMPOBAaTH U MNPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OoTpuIaTeNbHbIE, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOATENBEHO (HOPMYITHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEIISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTAax, JdaBaTb IIOJACHCHUA II0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyT-IeHHI)If/'I
pe3yibTar;

B X0/ie OOCYX/IE€HHUs 337aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BbICKA3bIBaTh WJIEM, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs, COIOCTaBIATh CBOU
CYKACHUA C CYXKIACHUAMH APYIrUX Yy4YaCTHHKOB AMajora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu H
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Camoopranuszanms:

COCTABJISITh IUJIaH, aJITOPUTM pEUICHUs 3a/Ja4ud, BBHIOMPATh CIOCOO pEUICHUs C YYETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH MTO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IPOIiecca U pe3yibTaTa pelieHnss MaTeMaTUUeCKOH 3a1auu;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 33/a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa eI U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yJNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh Ielib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBATH
OpraHHU3ali0 COBMECTHOW paboOThl, pactpenensTh BUABI paboT, JOroBapuBaThCSA, 00CYKIATh
MPOIIECC B PE3yJbTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHZbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOIIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI



K konny 10 kiacca oOyyarouiuiicss Hay4uTcs:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: Tpad, MIOCKUH rpad, cBsI3HbIN rpad, myTs B rpade,
Lelb, IUKJI, AEPEBO, CTENIEHb BEPUINHBI, IEPEBO CIYYAHOT0 3KCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUAMU: CIy4YalHbIM SKCHEPUMEHT (OIBIT), ClydyailHoe
cOOBITHE, 3JIEMEHTApHOE CllyyailHoe COObITHE (3JIEMEHTapHbIM MCXOM) CIIy4alHOrO OIbITa,
HaXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU;

HAXOIUTh W (HOPMYITUPOBATH COOBITHS: TNEpecedyeHue, 0ObeIUHEHNE TaHHBIX COOBITHH,
cOOBITHE, TMPOTHUBOMOJIOXKHOE JAHHOMY, HCIOJB30BATh JuarpamMMbl Oiijepa, KOOpPAMHATHYIO
OpsAMyI0 JJIs peUleHHs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHHsI BEpOSITHOCTEH JUis
BEPOSATHOCTEN JBYX U TpeX CIy4dailHbIX COOBITUM;

OIEpUpPOBaTh IOHATHUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHME BEpOATHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYaHOI0 SKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUH €
IOMOILBIO NpaBUJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCHOJIb30BaTh (POPMYIy IMOJIHON
BeposTHOCTH, (hopmyiy baiieca mpu pemieHuH 3a1ad, OnpeneisTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ IO OpraHU3alMK CIy4ailHOrO SKCIIEPUMEHTA;

NPUMEHATh H3YYCHHbIE KOMOWHATOpHBIE (DOPMYNBI ISl TEPEUHCICHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHMM CiIy4allHOrO OMNbITa, pEUIeHHUs 3ajad IO TEeOpUu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: OMHAPHBIN CITy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HEeyJauya, HE3aBUCHUMBbIE HCIIBITAHUS, CEpUs UCIBITAHUMN, HAXOJUTh BEPOSITHOCTU COOBITUMH: B
CEpUHU UCIBITAaHUM JI0 IIEPBOTO yCIeXa, B CEPUU UCIBITAHUN BepHyIn, B ONbBITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEYHOUM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CllydailHasi BEJIMUMHA, PAaCIpeIeICHUE BEPOSTHOCTEH,
JyarpaMma pacupezeneHus, OuHapHas ciy4yaiiHas BeJIMYMHA, T€OMEeTpUYecKoe, OMHOMHUAIbHOE
pacrpezeieHue.

K konny 11 kiacca oOyyarouiuiicss Hay4uTcs:

OIEPUPOBATh IMOHATHUAMM: COBMECTHOE pACHpEICIICHHE JBYX CIIy4alHbIX BEJIMYUH,
UCTIOJIB30BaTh TAOJIMILy COBMECTHOTO PACHIPEECNICHUS IBYX CIIy4aiHBIX BEJIHMYUH JUTSI BBICICHUS
pacnpeneneHus KaX10M BEJIMUUHBI, ONPEACICHUS HE3aBUCUMOCTH CIIy4aiHbIX BEJINYMH;

CBOOOJHO ONEpUpPOBaTh HMOHATHEM MAaTEMaTHMUYECKOIO OXMJAHMS CIy4ailHON BEIMYMHbI
(pacnpenenenus), MPUMEHITh CBOMCTBA MaTeMaTHYECKOrO OKUIAHMS IpPH PELICHUU 3ajad,
BBIUNCIISTH MATEMAaTUYECKOE 0’KUJaHNE OMHOMMAIILHOTO U TEOMETPUUYECKOT0 pacIipeieeHH;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: IUCIEPCUs, CTAHIAPTHOE OTKJIOHEHHE CllydailHOMN
BEJIMYMHBI, NPUMEHATh CBOMCTBA IMCIEPCUU CIIydallHOW BeIMYUHBI (pacHpeneieHus) Ipu
peleHun 3aaad, BBIYUCIATH JUCIEPCUI0 M CTaHAAPTHOE OTKIOHEHUE I'€OMETPUYECKOro M
OMHOMUAIBHOI'O PACIpENEICHUII;

BBIYUCIIAATH  BBIOOPOUHBIE XapaKTEPUCTUKU 110 JAaHHOM BHIOOpDKE U  OLICHUBATh
XapaKTePUCTUKH TeHEepaJbHOM COBOKYMHOCTH JIQHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUN M NPOBEPSTH IMPOCTEHIIME CTaTUCTUYECKUE THUIOTE3bI,
IIOJIB3YSICh U3YYEHHBIMH PACIIPEICICHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i KonTpoabn IMpakTHyeck
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
ble padoThI ue padboTbl
pecypchl
1 DJNIeMeHTHI Teopuu rpadoB 3
) CriyyaliHble ONBITHI, CIIy4aliHbIE COOBITUS U 3
BEPOSTHOCTH COOBITHIA
Omnepanuu Hajl MHOXECTBaMU U
3 coObITusiMH. CI0’K€HNE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumble coObiTUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocie10BaTeNbHbIX UCIIBITAHUI.
5 Ucneitanus bepaymiu. CiaydaiiHbiit BEIOOp 5
U3 KOHEYHOH COBOKYITHOCTH
6 CrnyyaliHble BEJIMUMHBI U paclpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KUIIACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TeEM
MPOrpamMmbl

KoauuecTBo 4acoB

Bcero

KoHnTpoasn
ble padoThI

IpakTnyeckun
e padoThl

DJIEeKTPOHHbIE
(uu¢possbie)
o0pa3oBaTtejibHbIE

pecypchbl

3aK0H OOJIBLIMX YUCET

DIeMEHTHl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE CiTyyaliHbIE BETUYUHBI
(pacripeienienusi), MoKa3aTeIbHOE U
HOpPMAaJIbHOE pacCIpeieICHU

Pacnpenenenue Ilyaccona

CBs13b MCKOY CJ'Iy‘lﬁfIHLIMPI BCINMYHHaAMH

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoimnuecTBo yacos 1
ar
Koutp Mpakr JJIeKTPOHHBIE
a
Ne OIbHBI | HMYeCK uudposbie
Tema ypoka Bee u3y
n/n e ne 0o0pa3oBaTeIbLHbI
ro YECH
padot padot st e pecypcbl
bl bl
MHOKeCTBO AeliCTBUTEJIbHBIX unces. MHoroujeHol. PanuoHajabHbIe 24 1 https://resh.edu.ru/
ypaBHeHUs1 M HepaBeHCTBA. CHCTeMbI JTHHEHHBIX YPaBHEeHU
1 MHoOXkeCTBO, Onepanuy HajJ MHOKECTBAMH U UX CBOMCTBA 1 https://resh.edu.ru/
2 Juarpammsl Ditniepa-Benna 1 https://resh.edu.ru/
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO arnmapara JJjisl pelieHUs 3a1a4 1 https://resh.edu.ru/
Panmonanesueie yncia. OOBIKHOBEHHBIE U IECATUYHBIC APOOU, TIPOIEHTHI,
4 1 https://resh.edu.ru/
OecKOHEUYHbIE TIEPUOANUECKUE IPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U IECATUYHBIC APOOU, TPOLIECHTHI
5 PODH, P ’ 1 https://resh.edu.ru/
OeCcKOHEUYHbIE TIEPUOINUECKUE IPOOH
6 [Ipumenenue npoOeii U MPOLICHTOB JIJIsl PEIICHUSI MPUKIIATHBIX 3a/1a4 1 https://resh.edu.ru/
7 [Ipumenenue qpodei u IPOLEHTOB JUIsl pEIICHUs IPUKIAIHBIX 3aa4 1 https://resh.edu.ru/
8 JlelicTBUTENbHBIE YKcIia. PainoHanbHbIe U UppaIIMOHAIIBHBIE YHCIIA 1 https://resh.edu.ru/
9 ApudmeTrdeckne oneparuu ¢ TeHCTBUTSIIEHBIMU YHCITAMH 1 https://resh.edu.ru/
10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U €r0 CBOMCTBA 1 https://resh.edu.ru/
[TpubnmkEHHBIC BRIYMCIICHUS, TIPABUJIA OKPYTIICHHS, TPUKUIKA M OI[CHKA
11 . 1 https://resh.edu.ru/
pe3yiibTaTa BEIYMCIECHUN
OCHOBHBIE METO/JIbI PEIICHHUS LIEIbIX U APOOHO-PAIMOHATBHBIX YPABHECHUH 1
12 P P p P 1 https://resh.edu.ru/
HEPABEHCTB
13 OcHOBHBIE METOBI PELICHUS IENbIX U IPOOHO-PAIIIOHATBHBIX YPAaBHEHUH U 1 https://resh.edu.ru/
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HEPABEHCTB

OcHOBHBIE MCTOJbI PCHICHUA LECJIbIX U I[pO6HO—paI_II/IOHaJ'II>HI>IX ypaBHCHI/Iﬁ n

14 1 https://resh.edu.ru/
HEPaBEHCTB
MHorouneHns! 0T 0OJHOM NEpEMEHHOMU. JleieHre MHOTO4JIEHa HA MHOTOWIEH C
15 1 https://resh.edu.ru/
octaTtkoM. Teopema besy
16 MHorouieHsl ¢ 1eiasiMu ko3¢ dunuenramu. Teopema Buera 1 https://resh.edu.ru/
17 Pemienue cucrem NTMHENHBIX YpaBHEHUM 1 https://resh.edu.ru/
18 Pemenue cucrem JIMHEHHBIX YpaBHEHUI 1 https:/resh.edu.ru/
19 Marpuna CI/ICTGI‘\’/IBI JIMHEHHBIX vypaBHeHHﬁ. Onpenenurtenb MaTPUILLI 2X2, €10 | hitos://rosh.eduru/
F€OMETPUUYECKHUI CMBICIT M CBOMCTBA; BBIYMCIICHUE €TI0 3HAYEHUS
20 Onpenenurtenb MaTPUILLI 2X2, €r0 TEOMETPUUYECKUI CMBICI U CBOMCTBA; | hitos://rosh.eduru/
BBIYMCIICHHE €T0 3HAYCHUS
21 [IpuMeHeHne onpenenuTens A PELICHUs] CUCTEMBI JINHEWHBIX YPABHEHUN 1 https://resh.edu.ru/
22 Penrenue npukiiagHpixX 3a/1a4 ¢ HOMOLIBIO CUCTEMbI JTUHEHHBIX YpaBHEHUN 1 https://resh.edu.ru/
23 Peurenue npukiiagHbixX 3a/1a4 ¢ HOMOLIBIO CUCTEMbI TUHEHHBIX YpaBHEHUN 1 https://resh.edu.ru/
4 KonrtponsHas padora: "PannonanbHble ypaBHEHHs U HepaBeHCTBAa. CHCTEMBI |
JUHENHBIX ypaBHEHUN"
BBejneHnue B crepeoMeTpuio 23
)5 OcHoBHbI€ MpaBuiia HU300paKEHUsI HA PUCYHKE TIIOCKOCTH, apaslieIbHbIX |
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsTHA cTepeoMeTpHUn: TOUYKA, IPsIMas, INIOCKOCTb, IPOCTPAHCTBO.
26 OcHoBHbIE NpaBuiIa U300paKEHUS HA PUCYHKE INIOCKOCTH, apajlieIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
7 [TonsATHA: IEepeceKkaronuecs MI0CKOCTH, IIEPECEKAOIINECS IpsMas U |
IIJIOCKOCTB; IIOJIYIIPOCTPAHCTBO
)3 [lonsTHA: Mepecekarouuecs MI0CKOCTH, IePEeCeKatoIIecs Ipsmas u |
IJIOCKOCTh; OJIyIIPOCTPAHCTBO
29 MHororpaHHuKH, U300pakeHUE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (hUTYD, 1
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HECYIIECTBYIOINUX 00BEKTOB

MHororpaHHUKH, U300pa’keHUE MPOCTEUIIINX IPOCTPAHCTBEHHBIX (DUTYD,

30 HECYIIECTBYIOINUX O0BHEKTOB

31 AKCHOMBI CTEPEOMETPHH U IIEPBBIE CIECICTBUS U3 HUX

32 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX

3 AKCHOMBI CTEPEOMETPHH U TIEpBEIE ClIeACTBHS 13 HUX. CITOCOOBI 3a1aHus
MPSIMBIX | IJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHHS MPSMBIX U IIIOCKOCTEH
N300paxkeHne ceueHnit mupaMuibl, KyOa U IPU3MbI, KOTOPBIE IPOXOJIST Yepes3

34 ux p€opa. M3o0pakeHne nepecedeHus MOTYICHHBIX TIOCKOCTEH.
PackpammBanue nocTpoeHHBIX CEYCHUH pa3HBIMH IIBETAMU
N300paxkeHne cedeHnit mupaMuibl, KyOa U MPU3MbI, KOTOPBIE IPOXOJIST Yepes3

35 ux p€opa. M3o0pakeHne nepecedeHus MOTYICHHBIX TIOCKOCTEH.
PackpammBanue nocTpoOeHHBIX CEYCHUH pa3HBIMH IIBETAMU
N3o6paxenune ceueHnil mupamMubl, Ky0a U MpU3Mbl, KOTOPBIE MPOXOAST Yepes

36 ux pébpa. M3o0pakeHre nepeceyeHus! moIy4eHHbIX I0CKOCTEH.
PackpaivBanue mocTpO€HHBIX CEYEHUM pa3HbIMU LIBETAMU
N3o6paxenune ceueHnil mupaMubl, Ky0a U MPU3MbI, KOTOPHIE MPOXOAST Yepes

37 ux pébpa. M3o0pakeHre nepeceyeHus! moay4eHHbIX MI0CKOCTEH.
PackpaivBanye mocTpOEHHBIX CEYEHUM pa3HbIMU LIBETAMU

38 Merton cneoB Jyisi TOCTPOSHUS CEUCHUH

39 Meroa cnefoB A ocTpoeHus ceueHuil. CBOMCTBA IEPECEUCHUM MPSMBIX U
IUIOCKOCTEH

40 Meroa cnenoB A MocTpoeHus ceueHuil. CBOMCTBA IEPECEUCHUIM MPSMBIX U
IUIOCKOCTEH

A1 [Toctpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH 1 3aIMCh 11aroB MOCTPOCHUS

47 [TocTpoenue ceveHwmii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Coznanue

BBIHOCHBIX qepTex(efI H 3allMCh IaroB IMOCTPOCHHUA




[TocTpoenne ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Coznanue

43 BBIHOCHBIX YEPTEKEW U 3aMKCh I1aroB MOCTPOCHUS 1
44 [Toctpoenue cequI/IfI B Iupamuie, Kyoe mo Tpém Toukam Ha pébpax. Coznanue 1
BBIHOCHBIX YEPTEKEN U 3alHUCh 111aroB MNOCTPOEHUS
45 [ToBTopenue mianumerpun: Teopema O MPOMOPIUOHAIBHBIX OTPE3KaX. 1
[Tonobue TpeyroabHUKOB
46 IToBropenue mrannmerpun: Teopema Menenas. Pacuersl B cedeHusX Ha |
BBIHOCHBIX 4YepTexax. McTopus pa3BUTHS TUIAHUMETPUH U CTEPEOMETPUU
47 KonTponbnas pabota "Akcuomsl crepeomerpun. CeueHus" 1
3 @Oynknum u rpaguku. CreneHHass QyHKIMS ¢ HeJbIM OKa3aTe/ieM 12 https://resh.edu.ru/
43 OyHKIHSI, CIOCOOBI 3avz[aHm[ ¢byHKMH. B3auMHO 0O0paTHBIC (QYHKITUH. 1 hitps://resh.odu.ru/
Kommnosumus pynkmmit
49 I'paduk pynkuuu. nemeHTapHbie mpeodpazoBanus rpadukoB QyHKINN 1 https://resh.edu.ru/
50 OO6nactp ornpeeieHus: © MHOXKeCTBO 3HaueHui pyHkun. Hymu ¢yHkmmm. 1 hitps://resh.cdurw/
[IpomexxyTKH 3HAaK MOCTOSIHCTBA
51 Yérupie n HeuéTHbIe pyHKuMU. [lepuoanueckue Gpynxmun. [IpomexyTku | hitps://resh.cdu.r/
MOHOTOHHOCTH (DYHKITHH
5 MakcuMyMBbl 1 MUHUMYMBI QyHKITHH. Hanbospiiee 1 HanMeHbIIee 3HAYCHHE 1 hitps://resh.odu.ru/
(YHKITUU HA IPOMEKYTKE
53 Jluneitnas, kBagpaTHU4Has U ApoOHO-TUHEIHAS QYHKIIMU 1 https://resh.edu.ru/
54 DJIEMEHTApHOE UCCIICIOBAaHUE U TOCTPOCHHE TPpaUKOB dTUX (DyHKIIHN 1 https://resh.edu.ru/
55 DJeMEeHTapHOE UCCIIEIOBAHUE U TOCTPOCHHE IPpaUKOB STUX (PyHKIIUN 1 https://resh.edu.ru/
56 Crenens ¢ nenbiM nokasareneM. bunom HeroTona 1 https://resh.edu.ru/
57 Crenenb ¢ nenslM nokasareiaeMm. buaom Herorona 1 https://resh.edu.ru/
58 CrenenHas GyHKIIMS ¢ HaTypalbHBIM U IeNbIM MoKa3zaresneM. EE cBoiicTBa u | hitos://rosh.eduru/
rpaduk
59 KonTponbnas pabota: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1
4 B3aumHnoe pacnoJio:keHue NpsIMbIX B NIPOCTPAHCTBE 6
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B3auMHoe pacnonoxenue npsmbIx B IpocTpancTBe. CKpenBaromuecs

60 npsamslie. [Ipu3Haku ckpemmBarommxcs npamseix. [lapannensHbie npsMbie B
MPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH MPSMOM NapajljIeIbHON TaHHON

61 MPSIMOM, IPOXOIAILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKallleld Ha JaHHOMI
npsMoi. Jlemma o nepecedeHny napauiesIbHbIX NPSIMbIX TUIOCKOCTBIO

6 [TapamenbHOCTB Tpex NpsAMbIX. TeopeMa 0 TpEX napaylieIbHbIX IPSIMBIX.
TeopeMa 0 CKpenMBaOIIUXCS MPSAMBIX

63 [TapannenbHoe npoekTHpoBaHue. OCHOBHBIE CBOICTBA MapalIeIbHOIO
npoekTupoBanus. V300paxeHne pa3HbIX GUTYp B apauieIbHOW IPOSKIIUN

64 LenTpanbHas npoekus. Yol ¢ COHANMPABIEHHBIMUA CTOPOHAMH. Y TOJ MEXKITY
MPSIMBIMU

65 3ajauu Ha JOKA3aTesIbCTBO U UCCIIEA0OBAHUE, CBSI3AHHBIE C PACIOI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE

5 I[Mapa/ieJbHOCTH NPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE
[ToHsTHSA: MapaJIENbHOCTD MPSIMOM U IIJIOCKOCTH B IpOocTpaHcTBe. [Ipu3Hak

66 MapajuieIbHOCTH MPSIMON U TIIOCKOCTH. CBONCTBA MapajuIeIbHOCTH MPSIMON U
IIJIOCKOCTH

67 ['eomeTpuueckue 3a1aun Ha BBIYMCIIEHUE U IOKA3aTEIbCTBO, CBA3aHHBIC C
MApAIIETBHOCTBIO NIPSIMBIX U IIJIOCKOCTEW B TPOCTPAHCTBE

68 [TocTpoeHue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSMYIO Ha YepTexe U
MapajuieIbHOTO APYro npsMoil. Pacuér oTHoIIEeHMI

69 [TapannenbHas npoeKuus, TPUMEHEHUE AJIsi IOCTPOCHUS CEUCHUI KyOa U
napaienenunena. CBoNUCTBa napauiesenumena u Ipu3Mbl

70 [TapannenpHble m1ockocTH. [Ipr3HaKy MapanaeabHOCTH JBYX IJIOCKOCTEN

71 Teopema 0 mapajiebHOCTH U €JUHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
4yepe3 TOUKY, HE IPUHALICKALTYIO JAHHOW IIJIOCKOCTH U CIIEJCTBUS U3 HEE

7 CBoiicTBa napajieNbHbIX IUIOCKOCTEN: 0 NAapaJIEIbHOCTH MPAMBIX

NnepeceUCHusd MpHU NEPCCCUCHUN ABYX IMapaJlJICIIbHBIX IJIOCKOCTEH TpeTBeﬁ




CaolicTBa napamienbHbIX INIOCKOCTEN: 00 OTpe3Kax NapajuleIbHbIX MPSIMBbIX,

73 3aKJIIOYEHHBIX MEKy MapauIeIbHBIMHU IIJIOCKOCTSIMU; O MIEPECEUYEHUHN PSIMOKN 1
C ABYMs IapAJLJIEIbHBIMU INIOCKOCTSMHA
6 ApudmMeTnyecKuil KOpeHb N-0i creneHu. UppanuoHajJbHble yPABHEHUS 15
74 Apudmerndeckuii KOpeHb HATYPaJIbHON CTEIIEHH U €Tr0 CBOMCTBA 1 https://resh.edu.ru/
75 ApudmeTnueckuii KOpeHb HaTypaIbHOU CTEMEHH U €ro CBOMCTBA 1 https://resh.edu.ru/
76 [IpeoOpazoBaHKs YUCIOBBIX BRIPAKCHUH, COJIEPIKAIINX CTEIICHU U KOPHHU 1 https://resh.edu.ru/
77 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH, COMEPIKANTUX CTENICHN U KOPHU 1 https://resh.edu.ru/
78 [IpeoOpazoBaHKs YUCIOBBIX BBIPAKCHUH, COJIEPIKAIINX CTCIICHU U KOPHHU 1 https://resh.edu.ru/
Wppaumnonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX
79 PP N yp P pp 1 https://resh.edu.ru/
ypaBHEHUH
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS UPPALIMOHATBHBIX
80 bp . yp p pp 1 https://resh.edu.ru/
YpaBHEHUI
Wppaunonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATIBHBIX
81 . 1 https://resh.edu.ru/
ypaBHEHUH
82 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUN UPPALUOHAIIBHBIX YPABHEHUI 1 https://resh.edu.ru/
83 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPAaBHEHUI 1 https://resh.edu.ru/
84 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHATIBHBIX YPAaBHEHUI 1 https://resh.edu.ru/
85 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUN UPPALUOHAIIBHBIX YPABHEHUI 1 https://resh.edu.ru/
CBoiicTBa U rpaduKk KOPHS N-0i CTETIEHU KaK (YyHKIIUK OOpaTHON CTENCHH C
86 1 https://resh.edu.ru/
HaTypaJIbHBIM II0OKa3aTelIeM
CaoiicTBa 1 rpaguK KOpHS N-Oi CTETEHU KaK (PYHKIIMH OOpaTHOM CTENEHH C
87 1 https://resh.edu.ru/
HaTypaJIbHBIM [TOKa3aTelleM
28 KonTponbnas pabota: "CBoiicTBa u rpaduk KOpHS n-0ii CTEICHH. 1
Wppaumnonanbublie ypaBHEeHUS"
7 IHepneHAUKYJAPHOCTH NPSAMBIX M IUVIOCKOCTEH B POCTPAHCTBE 25
89 [ToBTopenue: Teopema [ludaropa Ha miockoctu 1
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90

[ToBTOpEHME: TPUTOHOMETPHUS NIPSAMOYTOIBHOTO TPEYTOJIbHUKA

91 CaoiicTBa Ky0a U IpsIMOYTOJILHOTO Mapaslieienureia

92 Brruucnenue ajiMH OTpE3KOB B KyOe U MPSMOYTOJIbHOM IMapajuieienuIe/ e

93 [lepneHIUKyJISIpHOCTD NPAMON U IIOCKOCTH. [Ipu3HaK NepneHInKyISIpHOCTH
IIPSIMON U TUIOCKOCTH

94 [lepneHuKyISApHOCTD NPSIMOM U IUIOCKOCTH. [Ipu3HaK nepneHauKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH

95 Teopema 0 CylIeCTBOBAHUYU U €IMHCTBEHHOCTH MPSIMOM, IPOXOIALIEH Yepes3
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYISIPHON K IIJIOCKOCTH

96 [InockocTy ¥ NEpHEHAUKYISIPHBIE UM MIPSIMbIE B MHOTOIPaHHUKAX

97 [InockocTy ¥ NEPIEHAUKYISAPHBIE UM NIPSIMBbIE B MHOTOIPaHHUKAX

08 [lepnennukynsip u HakinoHHas. [locTpoenue nepneHaANKyspa U3 TOUKU Ha
MPSIMYIO

99 Ilepnennukysnsp u HaknoHHas. IlocTpoenue nepneHauKysapa U3 TOYKU Ha
IIPSIMYIO

100 Teopema o Tpéx nepneHauKyspax (mpsmas u oopaTHasi)

101 Teopema o Tpéx nepreHANKYIIsApax (MpsMas U 00paTHast)

102 VYToa Mexay CKpeIMBaOIIUMUCS TPSIMBIMHU

103 ITonck neprneHauKyIApHBIX NPSMBIX C IIOMOILIBIO IEPIECHAUKYIISPHBIX
IIOCKOCTEN

104 OpToroHanbHOE IPOEKTUPOBAHUE

105 [TocTpoenue ceuenuii kyda, Ipu3Mbl, IPaBUIBHOMN MUPAMHUIBI C TOMOIIIBIO
OpPTOTrOHAJILHOM MPOEKINU

106 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIBHOMN MUPAMUBI C TOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINU

107 CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1mockocTn
CUMMETpPUI B MHOTOTPaHHHUKAX

108 [Ipu3Hak nepneHauKyJISIPHOCTH IPSMOM U INIOCKOCTH KaK CJIEJICTBHE




CUMMETPUU

109

HpaBI/IHBHHe MHOI'OI'paHHHUKH. Pacuér paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

110

[IpaBunbHBIE MHOTOIPaHHUKHU. Pac4€T paccTOSHUN OT TOYKH 10 INIOCKOCTH

111

CrocoObl OMYCTUTh NEPIEHANKYISPBI: CHMMETPHUS, CABUT TOUKH 110
napajyuienbHON MPsSMOi

112

CaBur no HenapauienbHON IPSIMOM, U3MEHEHUE PAaCCTOSHUMN

113

KonTponbHas pabota "B3anmMHOe pacronokeHrne MPSMBIX U IIOCKOCTEH B
npocrpaHcTae”

IHoka3zarenbHas pyHkuus. [lokasaresbHbIe ypaBHEeHUSA

10

https://resh.edu.ru/

114

CreneHs ¢ palikOHAJIbHBIM IIOKA3aTCJICM U e€ cBoMCTBa

https://resh.edu.ru/

115

CreneHsb ¢ palMoHaJIbHBIM [TOKA3aTeNEM U €€ CBOHCTBa

https://resh.edu.ru/

116

CreneHs ¢ pallOHAJIbHBIM IIOKA3aTCJICM U e€ cBoMCTBa

https://resh.edu.ru/

117

[Toka3zarenbHast QyHKIHS, €€ cBOICTBa U rpaduk

https://resh.edu.ru/

118

Hcnonk3oBanue rpaduka GyHKUINU A peLICHUS] YpaBHEHUI

https://resh.edu.ru/

119

Hcnons3oBanue rpaduka GyHKINU OIS peLICHUS YpaBHEHUI

UG (GG (NG G [ G (—

https://resh.edu.ru/

120

IToxa3aTennHBIC YpaBHCHMUAL. OcHOBHBIE MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX
YpaBHEHUI

https://resh.edu.ru/

121

[TokazaTenbHble ypaBHEHU. OCHOBHBIE METO/Ibl PEILICHUS] I0KA3aTEIbHbIX
YpaBHEHUI

https://resh.edu.ru/

122

ITokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/BI PELICHUS I0KA3aTEIbHBIX
ypaBHEHUH

https://resh.edu.ru/

123

Kontponsnas padora: "[lokazarensHas Gpynkius. [lokazaTenpHble ypaBHEHUS"

Yriabl 1 paccTOsTHUA

124

HOBTOpeHI/IeZ yroJj Mexay MnpsaMbIMHA Ha IIJIOCKOCTH, TDPUT'OHOMCETPHS B
MMPOU3BOJIBHOM TPCYI'OJIbHUKE, TCOPEMAa KOCHUHYCOB

125

IToBTOpEHME: Yroy MKy CKPEIIUBAIOIIMMUCS NIPSIMBIMU B IIPOCTPAHCTBE

126

FCOMeTpI/IquKI/Ie MCTOJbI BBITUCIICHUS YIJIa MCXKAY IIPAMBIMU B
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MHOTI'OrpaHHUKax

127 JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAaHHOTO yIia 1
128 [lepnenukynsipHble maockocTu. CBOMCTBA B3aUMHO MEPIEHIUKYISIPHBIX 1
IIJIOCKOCTEN
129 [Ipu3Hak neprneHIuKyIsIpHOCTH IJI0CKOCTEH; TeopeMa o MpsAMOil epeceueHus 1
JBYX IUIOCKOCTEH MepHeHIUKYIISIPHBIX TPEThel MIOCKOCTH
130 [IpssmMoyronbHBIN Napasuienenune; Kyo; i3MepeHus, CBOMCTBa |
MPSIMOYTOJIBHOTO MapajuieNenunena
131 Teopema o0 AuaroHan Iy NPSIMOYTOJILHOTO apaJlJIeJIeUIeaa U CIEACTBUE U3 HEE 1
132 CrepeoMeTpHuuecKre U NPUKIIAAHbIE 3a]a4l, CBS3aHHbIE CO B3AUMHbBIM 1
PacroI0KEHUEM MPSAMBIX U IJIOCKOCTH
133 [ToBTOpEHME: CKpEUIMBAIOLINECS MPSMBIE, TapaliebHbIE IJIOCKOCTH B |
CTaHJIaPTHBIX MHOTOTPAaHHUKAX
134 [Tapa nmapajienbHbIX I0CKOCTEN Ha CKPEIIMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE 1
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B MPOCTHIX CUTYAIIHIX
135 PaccTosiHre OT TOUKH /10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOIL 10 MIIOCKOCTH 1
136 Brruncnenue paccTossHUNA MEXTy CKPEIIMBAIOIIUMUCS TIPSIMBIMU C TIOMOIIBIO |
MIEePIEeHIUKYISIPHOM III0OCKOCTH
137 TpéxrpanHblid yroJl, HEpaBEHCTBA ISl TPEXTPAHHBIX YIJI0B. Teopema |
[Tudaropa, TeopeMbl KOCUHYCOB U CHHYCOB I TPEXTPAHHOTO yriia
138 DneMeHTHI ChepUUeCKO TeOMETPHUH: T€0Ae3UUECKHE JIMHUM Ha 3emiie 1
139 KontposbHas padota "Y1iibl U paccTossHus" 1
10 Jlorapudmunueckas pynkuus. Jlorapupmudeckne ypapHeHuUs1 18
140 Jlorapudm uucna. CoiicTBa orapupma 1 https:/resh.edu.ru/
141 Jlorapudm uncna. CoiicTBa Jorapudma 1 https://resh.edu.ru/
142 Jlorapudm uucna. CoiicTBa orapupma 1 https://resh.edu.ru/
143 JlecsiTUuHBIEC U HATYpaJIbHbIE TOTapUPMBI 1 https://resh.edu.ru/
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144 JlecATUYHBIC U HATypaJIbHBIC JTOTapHU(PMBI 1 https://resh.edu.ru/
145 [IpeobOpazoBanue BhIpaXEHUMN, COIEPIKAIIMX JOTaprU(pMbI 1 https://resh.edu.ru/
146 [IpeoOpa3oBanue BBIpAKEHHIA, COACPIKALINX JIOTAPU(DMBI 1 https:/resh.edu.ru/
147 [IpeoOpazoBanue BhIpaXEHUMN, COIEPKAIIMX JOTaprU(pMbI 1 https://resh.edu.ru/
148 Jlorapudmudeckas GpyHknus, e€ cBolcTBa U rpaduK 1 https://resh.edu.ru/
149 Jlorapudmuueckas pynkuus, e€ cBoicTBa U rpaduk 1 https://resh.edu.ru/
150 Hcnons3oBanue rpaduka GyHKUINU AJs peLICHUS YpaBHEHUI 1 https://resh.edu.ru/
151 Hcnonp3oBanue rpaduka GyHKIMA IS pEIICHUs] ypaBHEHUI 1 https:/resh.edu.ru/
152 Jlorapudmuueckue ypaBHeHI/If[. OCHOBHBIE METOBI PELICHHS | hitps://resh.cdurw/
JorapuMUUECKUX YpaBHEHUI
153 Jlorapudmuueckue ypaBHeHI/If[. OCHOBHBIE METOBI PELICHUS 1 hitps://resh.cdurw/
JorapuMUUECKUX ypaBHEHUI
154 Jlorapudgmuueckue ypaBHeHI/Ii[. OCHOBHBIE METO/BI PELICHUS | hitps://resh.cdurw/
Jorapu(MUUECKUX YpaBHEHUN
155 PaBHOCWIIBHBIE TIEPEXO/IbI B PEIICHUU JIOTAPU(PMUICCKIX YpaBHCHUN 1 https://resh.edu.ru/
156 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEIICHUU JIOTapU(PMUIECKIX YPaBHEHUN 1
157 KontponsHas padora: "Jlorapudpmuueckas pynkuus. Jlorapupmuaeckne 1
ypaBHEHUS"
11 MHoOrorpaHHUKHU 7
158 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €70 JIEMEHTHI" 1
159 [Inpamupa. Buael nupamun. [IpaBunpHas nupamuia 1
160 [Tpusma. [Ipsmas u HakoHHas npu3Msbl. [IpaBuiibHas npuzma 1
161 [Ipsimoii mapaienenunea, NpsIMOYTOJIbHBIN Mapaienenunes, Kyo 1
162 Brinyxuibie MHOrorpanHuku. Teopema Ditnepa 1
163 Brimyxuibie MmHOrorpannuku. Teopema Ditnepa. [IpaBunibHbIe 1 |
MOJTyTPAaBUIIbHBIE MHOTOTPAaHHUKHU
164 KonTponbHas pabota "MHuororpanHuku" 1
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12 Tpuronomerpuyeckue BoIpaKeHHs U YPABHEHUA 22

165 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCIIOBOTO apryMEHTa 1 https://resh.edu.ru/
166 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YHCJIOBOI0 apryMeHTa 1 https://resh.edu.ru/
167 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YHUCIOBOT0 apryMeHTa 1 https://resh.edu.ru/
168 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMEHTA 1 https://resh.edu.ru/
169 qT)sii?lI;;M:;ff:;s:j}; ;:}?BZ;KHi(;CTL’ onpeeIeHue TPUTOHOMETPUUECKHUX | https://resh.edurw/
170 ;?ii:;?;:;ff:;g:j}; ;);(}?;;KHHT(;CTL, onpeeIeHue TPUTOHOMETPUUECKHUX | httos://resh.cdur/
171 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIbI 1 https://resh.edu.ru/
172 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIbI 1 https://resh.edu.ru/
173 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIbI 1 https://resh.edu.ru/
174 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://resh.edu.ru/
175 [IpeobOpazoBaHye TPUTOHOMETPUYECKHUX BBHIPAKCHHI 1 https://resh.edu.ru/
176 [IpeobOpazoBaHye TPUTOHOMETPUYECKHUX BBHIPAKCHHI 1 https://resh.edu.ru/
177 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1 https://resh.edu.ru/
178 [IpeobOpazoBaHe TPUTOHOMETPUYECKHUX BBHIPAKCHHI 1 https://resh.edu.ru/
179 Pemrenne TpuroHoMeTprUUECKUX ypaBHEHUN 1 https://resh.edu.ru/
180 Pemenuie TpUroHOMeTpUUECKUX YpaBHEHUI 1 https:/resh.edu.ru/
181 Pelrenre TpuroHoMeTprUUECKUX ypaBHEHUN 1 https://resh.edu.ru/
182 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/
183 Perenre TpuroHoMeTprUUECKUX ypaBHEHUN 1 https://resh.edu.ru/
184 Pelrenne TpuroHoMeTpUUECKUX YpaBHEHUN 1 https://resh.edu.ru/
185 Pemenue TpUroHoOMeTpUUECKUX YpaBHEHUI 1

186 KonTponbhas pabota: "TpuroHoMmerpuueckre BbIpaKeHHs U |

TPUTOHOMETPUYECKUE ypaBHEHUS"
13 BekTopsl B npocTpancTBe 12
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187

[TonsiTue BekTOpa Ha MJIOCKOCTH U B MPOCTPAHCTBE

1
188 CyMMa BEKTOpOB 1
189 Pa3HocTh BekTOpOB 1
190 [IpaBuio mapannenenunena 1
191 YMHOKEHUE BEKTOPa HA YUCJIIO 1
192 Pa3noxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJTHOM 1
IJIOCKOCTH
193 CxkansapHoe Npou3BeIcHUE 1
194 Beruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
195 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
196 [Ipocretimue 3a1a4u ¢ BEKTOpaMu 1
197 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
198 [Ipocretimue 3aa4u ¢ BEKTOpaMu 1
14 IlocsienoBaTeIbHOCTH M IPOTPECCHH 10
199 HOCJIG[[OBaTeJII)I:IOCTI/I, cIroco0BI 3aaHus MOCIEN0BATENLHOCTENR. MeTos, | hitps://resh.cdurw/
MaTeMaTU4eCKOU UHIYKIIUH
500 MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIIEI0BATEIbHOCTH. IcTOpus aHanu3a 1 httos://resh.cduru/
OECKOHEYHO MaJbIX
201 Apudmernueckas Iporpeccus 1 https://resh.edu.ru/
202 ['eomeTpuueckas nporpeccust 1 https://resh.edu.ru/
203 beckoneuHo yObIBaromiasi reoMeTpuiecKasi mporpeccus 1 https://resh.edu.ru/
204 Cymma 6eCKOHEYHO yOBIBAIOIICH FEOMETPHICCKOMN MPOTPECCHH 1 https://resh.edu.ru/
205 JInHENHBIN U 3KCITOHEHIMAIBHBIN pocT. Yucno e. @opmyiia Cl0KHBIX | hitps://resh.cdu.r/
IIPOLIEHTOB
206 JIMHENHBIN U SKCIOHEHIUAIIBHBIN poCT. Hucio e. Popmyiia CI0KHBIX 1
MPOLIEHTOB
207 Hcnonbs30BaHue Nporpeccuu Jisk peuieHus: pealibHbIX 3a]a4 MPUKIIATHOTO 1
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XapakTepa

208 Kontpoinbnas padora: "[locienoBaTebHOCTH U Iporpeccuu’” 1

15 HenpepbiBabie pynkuuu. IIpousBoanasn 20

209 HenpepriBHble GYyHKIIUN U UX CBOWCTBA 1 https://resh.edu.ru/
210 Touka pa3psiBa. ACUMITOTHI TpaduKOB QYHKIHIA 1 https://resh.edu.ru/
211 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1 https://resh.edu.ru/
212 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1 https://resh.edu.ru/
213 Meroa MHTEPBAIIOB JUIsl PELIEHUS] HEPABEHCTB 1 https://resh.edu.ru/
214 Meto1 HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1 https://resh.edu.ru/
215 Meto1 HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB 1 https://resh.edu.ru/
216 [IpumeHneHue cBOMCTB HENPEPHIBHBIX QYHKIUI /IS pelIeHUs 3a/1a4 1 https://resh.edu.ru/
217 [IpumeHneHue CBOMCTB HEMIPEPHIBHBIX (YHKIUI 71 pElIeHUs 3a/1a4 1 https://resh.edu.ru/
218 [lepBas u BTOpast NpOU3BOAHbBIE PYHKIINH 1 https://resh.edu.ru/
219 Onpenenenue, reOMETPUUECKUM CMBICIT POU3BOIHON 1 https://resh.edu.ru/
220 Omnpenenenue, GU3NISCKUA CMBICI IIPOU3BOTHON 1 https://resh.edu.ru/
221 VYpaBHeHHE KacaTeabHOU K rpaduky GpyHKINUN 1 https:/resh.edu.ru/
222 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1 https://resh.edu.ru/
223 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIUN 1 https:/resh.edu.ru/
224 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIUN 1 https://resh.edu.ru/
225 [IpousBoHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMIO3UIIMU (DYHKITUH 1 https://resh.edu.ru/
226 [Tpou3BoaHast CyMMBI, IPOU3BEICHHSI, YACTHOTO M KOMITO3UIIMU (DYHKIIAN 1 https://resh.edu.ru/
227 [Ipou3BoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMIO3UIIMU (DYHKITUH 1

228 Kontposnbnas padora: "[IpousBognas” 1

16 JJieMeHThI Teopuu rpagos 3

229 I'pad, cBa3HbI Tpad, npeacTaBiIcHUE 3a1a4M C IIOMOIIIBIO Ipada 1

230 Crenens (BasieHTHOCTD) BepiuuHbl. ITyTh B rpade. Llenu u nukisl 1
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231 I'padbr Ha I0CKOCTH. [lepeBo CITydaifHOTO SKCIIEPUMEHTA 1

17 CayuaiiHble ONIBITHI, CJIYYalHbIe COOBITHSI U BEPOATHOCTH COOBITHI 3

)32 CaydaiiHbple SKCTIEpUMEHTHI (OIIBITHI) M CIIy4YaliHbIe COOBITHS. DIIEMEHTapHbIE |
COOBITHS (MCXO/IBI)

13 BeposiTHOCTB ciydaifHOro coObITHs. BeposiTHOCTH COOBITHI B ONBITAX C 1
PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU COOBITHSIMU

34 BeposiTHOCTB ciiydaiiHOro coObITHs. BeposiTHOCTH COOBITHI B ONBITAX C 1
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU

18 Onepanum HaJ MHO:KeCTBaMHU U cOObITHAMH. CJI05KeHHe U YMHOKEHHe 5
BepPOSITHOCTEl. Y ci0BHasi BeposiTHOCTh. He3aBucumble coObITHSA

’35 [epeceuenue, 00beTMHEHHE MHOXKECTB U COOBITHIA, IIPOTUBOIIOJIO)KHBIC |
coObITHS. DOpMYITa CI0XKEHUS BEPOSITHOCTEH

236 VYcioBHas BEpOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. DOpMyJIa YCIOBHOU 1
BEPOATHOCTH

37 VYcioBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. POpMyJIa YCIOBHOU 1
BEPOATHOCTH

238 dopMyiia MOTHOM BEPOSATHOCTH 1

239 ®opmyna baiieca. HezaBucumblie coObITHS 1

19 DJ1eMeHTbl KOMOMHATOPUKH 4

240 Kombunartoproe npasuiio yMHOKeHUs. [lepecTaHOBKH U akTOpHal 1

241 Uucno coueranuil. Tpeyronbauk [lackains 1

242 ®opmyna bunoma HeroToHa 1

a3 KonrtponsHas padora Nel: "I'padsl, BEpOATHOCTH, MHOKECTBA, 1
KoMOMHaTopuka'

20 Cepun nociegoBarenbHbIX ucnbiTaHui. UcnibiTanusa bepuysuim. 5
CayuaiiHblii BbIOOP U3 KOHEYHOH COBOKYIHOCTH

244 bunaphblii ciy4aiiHblil ONBIT (MCHIBITAHUE), yCTIeX U Heyaaya. HezaBucumsie |

HUCIIBITAaHHA. Cepm{ HE3aBUCHUMBIX HCIIBITAHUM J10 IEpBOTO yCIIEXa




245

Cepus HE3aBUCUMBIX UCIBITAHUH J10 IEPBOTO ycIexa

1

246 Cepus He3aBUCUMBIX UCHIBITAaHUN bepHymu 1

247 Cay4aiinblii BEIOOp M3 KOHEYHOIH COBOKYITHOCTH 1

248 [TpakTrueckas paboTa ¢ HCTIOJIBb30BAHUEM JICKTPOHHBIX TAOTHI] 1

21 Cay4aiiHble BeJIMUMHBI U pacnpeaeleHHus 14

249 Cnyuaiinas BennunHa. Pacnpenenenue BepostHoctel. JluarpamMmma 1
pacnpeeseHus

750 Onepanuu Haj ciydailHbIMU BeInunHaMu. [Ipumeps! pacnpeneneHui. 1
bunapnas ciryyalinas BenuuuHa

251 I'eomerpuueckoe pacnpeneneHue. buHoMuanbHOE pacnpeeneHne 1

’52 MatemaTnueckoe 0OXHUAaHue Cy4aiiHoN BeJlnunuHbl. COBMECTHOE |
pacnpeziesieHre ABYX Clyd4allHbIX BEIUUNH

’53 HesaBucumeble cinyyaiinble BennunHbl. CBOWCTBA MATEMATUUYECKOTO OKUJIaHHUS. 1
MatemaTtrueckoe 0xuaaHue OMHAPHOU CITy4aifHON BETHUUHBI

h54 MatemaTrueckoe 0XKH1JIaHue TEOMETPUUECKOTO B ONHOMUATILHOTO 1
pacnpeneneHun

255 Jucnepcrs U CTaHIAPTHOE OTKIIOHEHUE 1

256 Jucnepcus OuHapHOM city4aiiHON BenuuuHbl. CBOWCTBA AUCIIEPCUU 1

r57 MareMaTtnueckoe 0>XKMIaHNE MPOU3BEACHUS U TUCIIEPCUS CYMMBI |
HE3aBUCUMBIX CITyYalHbIX BEJIMYUH

258 [TpakTudeckasi paboTa ¢ HCIIOIH30BAHUEM AJICKTPOHHBIX TAOJIHII 1

759 JHucnepcust buHOMHuaNbHOTO pacnpenenenus. [Ipaktudeckas padora c 1
UCIOJIb30BaHUEM JIEKTPOHHBIX TAOIHUIL

260 O0001IeHME ¥ cucTeMaTh3alus 3HAHU I 1

61 Kontponsnas padora Ne2: "Hcnbrranus bepnymmm. CaydaliHbie BEIUYHHBI U |
pacrnpeneneHus"

262 O0o001IeHre U cCHCTeMaTH3alus 3HAHUH 1




263-

266 HroroBast koHTpoJIbHAs paboTa 4 4
267- .

279 O06o0061eHre u cucTeMaTu3alus 3HaHU| 6

YUYEBHO-METOJJNYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka

MaremaTtuka: airebpa W Haydaia
MaTEeMaTHYeCKOr0 aHajau3a, TIeOMEeTpPHSL.
AnreOpa W Hayala MaTeMaTUYeCKOTO
aHanmmza. 10 xmacc. YuebHuk. B 2-x
gacTsax. (0a3oBbIi W yriyOJIeHHBIN

YPOBHH)

Mopakosuu A.I'., Cemenos I1.B..

Muemo3uHa

2019r.

I'eomerpus

l'eomerpus. 10-11 xkmnaccel. Y4eOHHK
(6a30BBIi M YTIIYOJICHHBI YPOBHH)

Artanacsn  JI.C., Byrty3os
Kangomues C.b. u np.

B.®.,

[Ipocsemenue

2020 .

Marematuka

MaremaTtuka:  airebpa W Haydana
MaTEeMaTHYeCKOr0 aHajiu3a, T[eOMEeTpPHSL.
Anrebpa W Hayala MaTeMaTUYECKOTO
aHanmmza. 11 xmacc. YuebHuk. B 2-x
gacTsax. (0a3oBbIi ¥ yriyOJIeHHBIN

YPOBHH)

Mopakosuu A.I'. ,Ceménos [1.B

Muemo3uHa

2020 .

METOIUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA




1. Anexcarnposa JI.A. Anre6pa u Havana aHanuza. 11 k. CamocTosiTensHBIe pabOTHL: TOcoOwe ATt 001e00pa3oBaTebHBIX YUpEXKAeHUH/ moa. pen. MopakoBuda

A.T'.-M.: Maemo3una,2010r.

2. A.I'. Mopnkosuy, E.E. Tynpunackas. AnreOpa n Hadana aHanmmza. 10-11 ki, Kortponbsasie padots, M.: Muemo3una, 2019 .

3. T.. KynopoBa. AnreOpa u Hadana aHanu3a. 11 xi1.: [loypodnslie miaHsl o yueOnuky Mopakosuda A.I'.Bonrorpan: Yuutens, 2020.
4. Marematnueckue qUKTaHThl. 7-11 knaccel. Junaktuueckue marepuaisl.- M.: Unekca, 2009 r.

5. B.C. Kpamop. [loBTOpsiem u cucTeMaTH3upyeM IIKOIBHBIN Kypc aareOpsl 1 Hadan aHanmmsa. M.: [IpocBemnienne.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. https://ptlab.mccme.ru/node/137

2.https://resh.edu.ru/subject/12/
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