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PaGouassi mnporpamma ««Ajaredpa HW Hayaja MaTeMaTH4YeCKOro aHaJm3a.
Yriay0JieHHbII YPOBEHb»»

MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIll Kypc «Anredpa M Hayajla MaTEeMaTHYECKOTO aHAIN3a» SBISETCS OIHUM H3
HanOoJsiee 3HAYUMBIX B IpPOrpaMMe CpeJHero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIbHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMHUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIUICHUE 00YJatOIUXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JIPYyrHMX IUCHUIUIMH. B pamkax JaHHOro y4eOHOro Kypca OO0ydarommecs
OBJIAJICBAIOT YHHBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OPMYIUPYET CBOH
JOCTHKCHUS B MaTEMaTH4eCcKon popme.

VYueOHpIll Kypc anreOpsl M Haval MaTeMaTH4ecKOro aHaln3a 3aKiIajbIBacT OCHOBY IS
YCIEITHOTO OBJIAICHUSI 3aKOHAMU (DU3UKH, XMMUH, ONOJIOT UM, TOHUMAHUSI OCHOBHBIX TEH/ICHIINH
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH YXM3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh WX JUIS JTAIbHEHIIEro
00pa30BaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTUYECKOTO aHAIM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTb, I0Ka3bIBaTh YTBEPIKACHUS C TOMOIIBIO HHTYKIIUH
U paccy’KAaTh JEAYKTHBHO, UCIIOJIB30BAaTh 000OLICHNE H KOHKPETH3ALUIO, a0CTparupoBaHue M
aHAJOTHUIO0, GOpMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xome m3yuenus yueOHOro Kypca «Anrebpa M Hayaja MaTeMaTHYECKOTO aHAIH3a»
oOyJaromuecsi TONy4aloT HOBBIM ONBIT pEIIeHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallud, WHTEPIPETAllMd MOJYyYSHHBIX
pEeIIeHN, 3HAKOMATCSI ¢ NMPUMEPaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUpPOJE, HAYKE H
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHONM  KOHIIEHTpPAllMM  BHHUMAHHS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYECHHBIN PE3yNbTaT.

B ocHoBe meromuku oOyueHHs anreOpe ¥ HadaisaM MaTEeMaTHYECKOTO aHaIM3a JIC)KHT
NeSITeTbHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EPIKATEIbHO-METOJUUECKUe JIUHUU: «YUucna W BbIUMCICHU», «DYHKIUU U
rpadukny», «YpaBHEHHUS U HepaBeHCTBay, «Havaa MaTeMaTH4eckoro aHaan3ay, «MHOXKeCTBa U
Joruka». Bece oCHOBHBIE COZep KaTENbHO-METOJMUECKUE TMHUN U3Y4al0TCs Ha POTSHXKEHUH JIBYX
JeT 00y4eHus! Ha ypOBHE cpeliHero olriero oopa3oBaHus, €CTECTBEHHO JIOTIOJIHSAS YT Apyra u
MOCTENIEHHO HACHIIAasiCh HOBBIMH Te€MaMM U pa3aenamu. [laHHbIM ydyeOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, IMMOCKOJBbKY OOBEIUHSET B ceOe comepikaHWEe HECKOJIBKHX MaTeMaTHYeCKHX
TMCIIATUTAH, TaKUX KaK anreOpa, TPUTOHOMETPHsI, MaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXECTB,
MaTeMaTHuYecKasi JIorhuka u apyrue. [lo Mepe Toro kak oOydaromiuecst OBIIJEBAlOT BCE Oolee
IIMPOKMM  MaTEeMaTHYeCKHM  alapaToM, Yy HHX [OCJIEI0BaTeNbHO (OpMHUpYETCS U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYI0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh



3HAHUA, T[IOJIyYEHHBbIE NpPU M3YyYEHUH Y4YEeOHOro Kypca, Ui PpEUIeHHs CaMOCTOSITENBHO
c(hOpMyIIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.
CopneprxaTenpHO-MeTOANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OPMUPOBAHUE
HAaBBbIKOB HCII0JIb30BAHUSA JIEHCTBUTENBHBIX YHCET, KOTOPOE ObLIIO HAYATO HA YPOBHE OCHOBHOI'O
obmero oobpazoBanus. Ha ypoBHe cpemHero obiiero oopasoBanus 0co00€ BHUIMAaHUE YACISCTCS
(GbOpMUPOBAHHIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B ce€0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3amucU 4YMcIa, YMEHHUE JelaThb MPUKUAKY, BBIIOJHATH HPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKoMbIE 00y4YaIOUIMMCSI MHOYKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(uYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIETBIX YHCEN, 0COOble CBOWCTBA PAI[MOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTENEHW Ha MHOYKECTBE KOMIUIEKCHBIX 4Yucell. bnarogaps mocienoBaTelbHOMY paclIMPEHHUIO
Kpyra HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX NMPUMEHEHUs JUIsl pelIeHUs
pa3IMYHBIX 3371a4 (popMHUpyeTcs MpeAcTaBIeHUE O AMHCTBE MaTEMaTHKN KaK HAYKU U €€ poJid B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IUPOKO UCTIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.
JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKkKe 3a/ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIEIOBAaHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHasl TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TaKKE BBIPAKEHUH,
coJlepKalluX CTerneHu M Jjorapudmel. brnaromaps wusydeHuro anreOpanyeckoro marepuana
IPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKJICHHUM, paOOThI C CUMBOJIbHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK S3bIKa HAYKH.
CopepxarenpHo-MeToanueckass TuHUS «DyHKIMU U TpauKU» TECHO MepervieTaeTcs ¢
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEneHHOH, IOKa3aTeNbHOM, JIoTapuPMHUYECKO U
TPUTOHOMETPUIECKUX (DYHKIIHH, NX CBOMCTB U rpaKOB, UCTIOJIb30BaHUE (DYHKITUH JTs pEIICHUSI
3aJa4 U3 Ipyrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
AHAJIM30M, TaK U C pEIICHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbIlIoe BHUMaHUE YAETISETCS
(GbOpMUPOBAHUIO YMEHHUS BBIPAXKATh (POPMYyJIaMU 3aBUCUMOCTH MEX]Y Pa3IHUHBIMH BETHUYNHAMH,
WCCJIEIOBATh TMOJY4YCHHbIE (DYHKIMH, CTPOUTHh UX Trpadukud. Marepuan 3Tod coaep:KaTelbHOI
JIMHUU HallEJIeH Ha Pa3BUTHUE YMEHHI U HaBBIKOB, MO3BOJIAIOIIMX BBIPAKATh 3aBUCUMOCTU MEXKAY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpaduueckoi u cioBecHOM. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000ImeHHI0 |
KOHKPETH3aI[1H, NCIIOJIb30BAHUIO aHATIOTHIA.
CopepxarenpHas nuHusa «Havana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO



PACIIMPUTH KPYT KaKk MaTEMaTHYECKUX, TaK ¥ IPUKIAIHBIX 33144, JOCTYITHBIX 00YyJaroIUMCs, TaK
KaK y HHUX MOSIBJISIETCSI BO3MOXXHOCTb CTPOUTHh TpaUKH CIOXKHBIX (DYHKIHH, OMpenemsTh HX
HauOOJIBIIINE U HAMMEHBIIINE 3HA4YCHUs, BBIYUCIATH IIJIOIIAdM CI)I/II‘yp A 00BEMBI TCJI, HAXOAUTh
CKOPOCTM U YCKOpeHHs TmpoueccoB. J[laHHas copaepkaTenbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IMOCTPOCHUA MATCMATHYCCKUX MOI[GHGIZ PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJIACT HAXOAUTH
HaWjIydllee peHIeHHEe B MNPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHX, 3ajJadax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTH4YECKOTO aHaJn3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaNbHO-IOTUYECKOTO M KPEaTHBHOTO MBIIUICHUS, (HOPMHPOBAHHIO YMEHHH PacHO3HaBaTh
NpPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BbIJAIOMIUXCA pE3yJibTaTax, IMOJYYCHHBIX B XOAC Pa3BUTHA MATCMATHKU KAaK HAYKH, U 06 nux
aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTHYECKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe
IPE/ICTaBICHNsT NMPOHU3BIBAIOT BECh KypC INKOJBHOW MaTeMaTHKU M IpeJlaraloT Hamoolee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMN BCE pa3feibl MATEMAaTUKH M €€ MPUWIOKEHHH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMaTUYECKUE TUCIUIUIMHBI U UX TPUIIOKEHUS B euHoe 1enoe. [loatomy
BAXHO JaTh BO3MOXKHOCTH OOY4YalOIIEMYCs IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBpCMeHHOfI MAaTEMaTUKHU U UCII0JIb30BATh €TI0 AJI BBIPAXKCHUS CBOUX MBICIIEH. I[pyrI/IM BaXHbBIM
IIPU3HAKOM MAaTEMaTUKM KaK HayKd CIEAyeT I[PHU3HAaTh CBOWCTBEHHYIO €H CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEICIEHHBIM IPABIJIAM IIOCTPOCHUS TI0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00y4YaroUIMXCs, MO3BOJSIET MM CTPOMTH CBOM PAcCY)XICHHS Ha OCHOBE JIOTMYECKUX IIPaBHII,
(dopMupyeT HaBBIKM KPUTHYECKOTO MBIIUICHHS.

B yueO6HOM Kypce «Anredpa 1 Hauasla MaTeMaTHYECKOTO aHAJIM3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpPbIE IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJIeNIel pealbHbIX CUTYallMi, UCCIIEJOBAHUS ITUX MOJIENEH ¢ IOMOIIbIO
arrapara anre6pbl U MAaTCMaTH4YCCKOro aHaJin3a, MHTCPHIPCTALUN IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHus BIUIETEHBI B KaXAbId M3 PA3IEIIOB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3azad. [Ipu pemenun
PCATBHBIX MPAKTUYCCKUX 3a1a4d 06yqa}0mnec;[ pasBUBArOT Ha6J'IIOI[aT€J'IBHOCTB, YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AHAIOIHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAJHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4deHHs BceX TeM YydeOHOoro kypca «Anrebpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAJIN3a» OTBOAUTCS
272 gaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIO)

Bo3MmoHa KOPPEKTHPOBKA OOIIET0 Yrcia 9acoB, PEKOMEHJIOBAHHBIX ISl H3yYeHUsT y4eOHOTO
Kypca, ¢ Y4€TOM WHJIUBHUIYATHHOTO TOJIX0/1a 00pa30BaTEeIbHBIX OPraHU3alUi K yriayOJIeHHOMY
U3YyUYEHHIO anreOphbl 1 Hayall MaTeMaTHYeCKOro aHajan3a, B paMKax cOOJIOIeHUSI THTHEHUYECKUX
HOPMAaTHBOB K HEJEJIbHOW 00pa30BaTeIbHON HAarpy3Kke



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yuciia ¥ BBIYMCICHHSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MoJyip NEHCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLIEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenp ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosmein popmbl
3aIUCHU ACUCTBUTEIBHBIX YUCEII JUISl PEIIEHUS MPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX.

ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI M HEpaBEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHoOro4wieHs! 0T OIHOU NIEPEMEHHOM. JleieHre MHOTOUJIEHa HA MHOTO4JIEH € OCTaTKOM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

HppanmonanpHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIUX Jorapu(msbl.

Jlorapudpmuueckne ypaBHeHus. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucrem JNMHEHMHBIX ypaBHEHUM. Marpuina CUCTEMbl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTtpullpl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JUHEUHBIX ypaBHeHUM. MccienoBanue mocTpoeHHOM
MOJIEJIN C TOMOIIBIO MATPHI] U OIIPEACIIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKUUH U rpaduku

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkunu. DnemeHTapHble Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMMA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTossHCTBa. YETHble u Heu€THble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbI QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jlunelinasi, KBaJipaTU4YHasl U JpOoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0OBAHNE U
HOCTPOCHUE UX I'PapUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM IoKa3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHM ¢ HaTypajJbHbIM
IIOKAa3aTeJIEM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepsbiBHble GyHKIMM 1 UX cBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI IpaMKOB (QYHKIHUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[TpuMeHeHHEe CBOWCTB HEMIPEPBIBHBIX (DYHKLUHM JUIs peleHHs 3a1au.

[lepBas u BTopas npousBoHbie GyHKIMKU. OnpenerneHue, TeOMETPUIECKU U PU3HUIEeCKUi
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOM K rpapuKy QpyHKIHH.

[TpousBoaHbIe 3neMeHTapHBIX QyHKIMNA. [Ipon3BoiHAsS CyMMBIL, MPOU3BEIECHUS, YACTHOTO U
KOMIO3UINH (YHKIIHH.

MuoxecTBa H JIOTHKA

MHoKecTBO, ONepaluy HaJl MHOXKECTBAMH M MX cBOMcTBa. Jlnarpammel Jinepa—BenHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPABHEHHUSI.



11 KUIIACC

Yuciia 1 BBIYMCJICHUSA

Harypaneuble u wnenble uucna. [IpuMeHeHHe NpU3HAKOB ACIMMOCTH LENbIX YHCET,
HanOosbmmi obumi nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (panee — HOK),
OCTAaTKOB 10 MOJYJIIO, allropuT™Ma EBKIMAA 15 pelieHus 3a1a4 B LEJIbIX YUciax.

KommnekcHsle uncma. AunreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKrue Orepannun ¢ KOMIUIEKCHBIMU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI HA KOOpAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCENT I peleHus (U3NYeCKUX |
F€OMETPUUYECKHX 3aau.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI C IMOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHbBIX, UPPAllMOHATIbHbIX,
MOKAa3aTeNbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 pa3IUYHBIX O0JIacTell HAayKM W pEaJbHON KU3HU, WHTEpHpeTalus MOJyYeHHBIX
pe3yabTaToB.

DyHKIUHN U TPaPUKH

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHII U HEPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeTo1bl pelIeHus: ypaBHEHUI U HepaBeHCTB. [ paduueckre MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hayana maTreMaTH4ecKOro aHajam3a

[TpuMmeHeHre MPOU3BOIHOM K MCCIIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIpuMeHeHne NpPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEro PEUICHWs B IPHUKIAIHBIX
3ajadax, Ui OIpENeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 33aJaHHOTO (GOpMyJIon wuiu
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TIEPBOOOPA3HBIX.

WHurerpan. ['eomerpuyecknii CMbICT MHTErpaja. Beraucienne onpenenéHHoro nHTerpaia
no popmyne Herotona-Jlelt6Huma.

[IpumeHeHrne wWHTerpana Uil HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00bEMOB
F€OMETPUYECKHX TeJ.

[Tpumeps! pemenuit auddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBAHUE



pealbHBIX MPOLIECCOB ¢ MOMOUIbIO AU(PHEepeHIINaTbHBIX YPABHEHHH.

I[InanupyeMble pe3yJbTAThl OCBOEHHSI Y4eOHOro Kypca «ajredpa u Havyaja
MATeMATH4YeCKOro aHajin3a» (yriay0JeHHBbIi YpOBeHb) Ha YPOBHE CpeJIHEro o00IIero
o0pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OOIIECTBA, MPEACTABICHHUE O MaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoOIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHl U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMHU H HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON TPakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKECHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BaHUE JTHX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHHE JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCCyKICHHH, BOCIPUUMYHBOCTh K MaTeMaTHYECKHM acHeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3nyeckast akTUBHOCTB),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Hs, HHTEpEC K pa3iuuHbIM cepam
npo(hecCHOHANBEHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBATH COOCTBEHHBIE
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NPHUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHSI HAa TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHMM JJIs1 pEIIeHU 3a7a4 B 00J1aCTH OKPY>KAoIel cpebl, IITaHNPOBAHUE MTOCTYIIKOB U OIEHKU



MX BO3MOXHBIX MOCJICICTBUIN JIJIsI OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHHUA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHWE MATEMaTUYEeCKOW HayKH Kak cepbl
YeIIOBEYECKON JCSITeILHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTUS [UBUIU3AINH,
OBJIQJICHUEC SI3bIKOM MaTeMAaTHKH M MaTEeMaTUYECKOU KYJIbTYPOU KaK CPEICTBOM IO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M UCCIICOBATEIBLCKYIO IeITECIBHOCTh HHINBHIYAIbHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue nelicTBus:

BBIABJIATE MW XAaPaKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMHU, (OPMYTUPOBATH ONPEACICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKAINUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpUIATeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JHOI[eHI/I$IX u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIsL BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

ACIaTb BBIBOJbI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IOPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMPATH CIIOCOO perieHns yueOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPMAHTOB PELICHHUS,
BbIOMpATh HanboJIee MOIXOAAIIMMA ¢ Y4ETOM CaAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBeKTa, SBJICHMS, NPOLECCa, BBIABICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
00001IeHNI];

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHEC ITPOLECCA, a TAKKE BbBIABUIaTh MPCAIIOIOKECHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BONPOC U JJIS
peLIeHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh,



CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HMH(OpMALNIO PpA3IMYHBIX BHIOB U (HOpPM
NPE/CTaBICHHUS;

CTPYKTYPHUPOBATh HH(POPMAILINIO, IPEJICTABIIATE €€ B Pa3INYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHnKaTHBHBIC YHHBepcaJlbHble YUeOHbIe qeliCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTax, JaBaTh OSICHEHUS 110 X0y PELICHHUs 3a/1a4l, KOMMEHTHPOBATh IOJIY4YEHHBIN pe3yJbTar;

B Xoz€e OOCYX/EHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCY)XIaeMOMH TeMbl, IPOOIEMBbI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIAThH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrUX YYaCTHUKOB AMAIOra, OOHapyXHUBaTh pasiMyhe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEaACTaBIATL PE3YyJIbTaTbhl PCHICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3EHTAUU U 0COOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHble YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh Croco0 peleHus ¢ y4éTom
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU Kak OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3ydbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyIbTaTa PEIICHN MaTEMaTUUECKOM 3a]a4un;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PEHIEHUH 3a/ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIAHHBIX, HAlJIECHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM, OOBACHATH IPUUUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn y4eOHbIX 3a/]ay, MPUHUMATh IleJIb COBMECTHOM JEATEIbHOCTH, IUIaHHPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMHOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaHbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaja B OOLIMI MPOXYKT MO KPHUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kJjacce 0Oy4aroIIMICs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia 1 BLIYMCIICHUSA:

CBOOOJTHO OIEPHUPOBATH MOHATUAMU: PAIIHOHAIBHOE YUCIIO, OECKOHEUHAs! TIEPUOIMUECKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHMCIO, MHOYKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YyHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 33/a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOMKEHHBIC BBIYUCICHUS, TPaBWIIA OKPYIJICHUS, MPHUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUI;

CBOOOZHO ONEpPUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHMS JTaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHbIe METOJbl PELICHHUS pPAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MUHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
1enbIMU K03 puieHTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTH JI€JICHHE MHOTOUJIeHa HA MHOTO4JIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOZHO oOmepUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro reOMETPUUYECKHH CMBICHI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 s BBIYUCIEHUS €ro 3HaUY€HUs, IPUMEHATh ONPEIEIUTENN A PEIICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHWH, MOJEIMPOBATh PEAJIbHBIE CUTYallUH C MOMOULIBIO CUCTEMBI
JUHEMHBIX YPAaBHEHMM, HCCIIEN0OBaThb IIOCTPOEHHBIE MOJAEIM C IIOMOIIBIO MAaTpHll H
ONpPEIETUTENEN, HHTEPIIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh MPEOOpa3oBaHMUsS YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENeHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCIOJBb30BaTh  CBOMCTBA JIOrapu(MoB Uil  MHpeoOpa3oBaHUs  JIOrapU(PpMHUUECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBATH  MOHATUAMHU:  HMppAalMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B



WIN OCYLIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMynasl i npeoOpa3oBaHUsS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HE00XoauMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA,

MOJICJIUPOBATh pEAJIbHbIE CUTyallUd Ha s3bIKE airedpbl, COCTABIATh BBIPAKECHHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DOyHKIUM U rpapukm:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMUSA (GyHKIMHA, rpaduk (yHKIMH, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBanus rpadukoB GyHKINH;

CBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
GbyHKLIMY, HYTU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEpPUPOBATH IMOHATUAMU: YETHBIE U HEUETHbIC (PYHKIUH, NEPUOTUYECKUE
(GyHKLIMH, HPOMEXKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNEe (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypIbHBIM U IEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMM C HAaTypaJbHBIM W LEJIBIM IOKa3arejeM, rpaduk
KOPHS N-0 CTETIeHHU KaK (YHKIIMU OOpaTHOM CTENIeHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas U Jorapupmuueckas (yHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKLUI YHUCIOBOTO apryMeHTa;

UCTIONIB30BaTh Tpaduku (QYHKIMHA IS UCCIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMylaamu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauyajia MaTeMaTH4YeCKOIro aHAIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHyYecKass U reoMeTpudeckas Hporpeccus,
0ecKOHEeuHO yOBIBarOIasi FreOMETpUYECcKasi MPOTPeccHs, TMHEHHBIN U KCIIOHEHIIMAIbHBIM POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh IPEJCTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELISHUs PealbHbIX 331a4 MPUKIAJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/laHUS
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEpPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TepBas W BTOpas NPOM3BOJAHBIE (DYHKIIHUH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIYHUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMIIO3HUIINH ABYX (DYHKIIHH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJIF30BaTh TE€OMETPUUYCCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.



MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHSIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIllapar s ONMCAHMS PealbHbIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOICTBO MaTeMaTH4YeCKOro OO0BEeKTa, J0Ka3aTelbCTBO, PABHOCHIBHBIE YpPaBHEHHS U
HEpaBEHCTBA.

K kxonmy oOydenus B 11 kJjacce oOydaromuiics TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaThl MO OTACIbHBIM TeMaM palouel mporpamMmbl yueOHOro Kypca «Anrebpa W Hayana
MaTEMaTUYECKOr0 aHAIIU3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W LEJI0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HATypaJbHbIX YMCEN AJIs PELICHM 3a]a4, IPUMEHATh alroput™ EBKINAa;

CBOOOIHO OIEPUPOBATH MOHSATHEM OCTATKa [0 MOAYIIIO, 3alUCHIBATh HATypalIbHbIC UMCIIA B
Pa3IMYHBIX O3ULUOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YKCcell, IPEICTaBIsATh KOMIUIEKCHBIE YHCIIa B aJIreOpandyeckoil U TPUTOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHHUs M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
jorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEUICHHS C MOMOIIBI0 PABHOCUIIBHBIX MIEPEXOOB;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIICHUU TPUTOHOMETPHUUYECKOTO YPaBHEHNUS,

CBOOOZHO OMNEpPHUpPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
HE00Xo1uMble (POPMYIIBI ISl peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEMN
palMOHANIBbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEIbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIbHbBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOYJIA U TTapaMeTpBbI;

MPUMEHSTH TpaduyecKue METO/BI [T PEIIeHUs ypaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4 C
napameTpamu;

MOJICJIMPOBaTh pealbHbIE CHTYAllMd Ha s3bIKe aiureOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEIOBATh IIOCTPOEHHBIE MOACIIH
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH Tpa@UKU KOMMO3UIMUA (PYHKUIUN C IMOMOIIBIO 3JIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH TeoMeTpHuueckie 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIAMHATHON TJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOJICTUPOBAHMS U MCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCClIeAoBaHHUS (QYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;



UCTIONIB30BATh MPOM3BOAHYIO ISl HAXOXKJICHHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE COIMAIbHO-PKOHOMHUYECKHX, 3a/la4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPEHHUS
npoiiecca, 3a1laHHOTo (OPMYIIOi Uil rpaduKoM;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: IEPBOOOPA3HAs, ONPEeIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOpPA3HBIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelbuuna;

HAaXOJUTh IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJECIUPOBAHUHM HAa IMPHMEPE COCTABICHHS
nuddepeHIaIbHBIX YPaBHCHHH;

pemath NpUKIagHbIe 33a4d, B TOM YUCIIE COIMAIbHO-DPKOHOMHUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHAIN3a.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HauMeHoBaHHue KoaunuecTBo yacoB

JuiekTpOoHHbIE (LU poBbIE)

n/  pasieiaoB M TeEM Bcer Koutpoabn
o0pa3oBaTebHbIE PeCypChl

n NPOrpaMMmblI 0 bie padoThI

MHOKECTBO
JIEHCTBUTEIILHBIX
qUce.
MHOTOYJICHEL.
PannonanbHbIe https://resh.edu.ru/subject/lesson/4726/start
ypaBHEHHUS U 1198194/

HEPaBEHCTBA.
CucreMsl
JIMHEWHBIX
ypaBHEHUU
DyHKIMU U
rpauKu.

2 CreneHHas 11 1
GYHKIHS C eTbIM
IoKa3aTejieM

https://resh.edu.ru/subject/lesson/5540/start
/327000/

Apudmernueckuit
KOpeHb N-0H

https://resh.edu.ru/subject/lesson/5498/start
3 CTEIEHMU. 14 1

1272542/

Wppaunonanbubie
ypaBHEHUS

ITokazarenbpHas https://resh.edu.ru/subject/lesson/3841/start
(ynkums. 1225573/
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IlokazarenbHEIE

, IOKa3aTCJIbHBIC

ypaBHEHUS
Jlorapudmmuecka
s QYHKITUS. https://resh.edu.ru/subject/lesson/3834/start
5 18 1
Jlorapudmmuecku 1198687/
€ ypaBHEHUSI
T
6 PHrOHOMETpHIE 26 2 https://resh.edu.ru/subject/lesson/4733/start
CKHE BBIpaKCHUS 1199150/
U ypaBHEHUSA -
H
- CTPEPHIBHALE 19 1 https://resh.edu.ru/subject/lesson/5540/start
(ymxran. 1327000/
[IpousBogHas
[TocnegoBarenbHO https://resh.edu.ru/subject/lesson/5223/start
8 9 1
CTH U NIPOTPECCUU 1326717/
IToBTOpEHME,
9 00001IeHNE, 13 https://resh.edu.ru/subject/lesson/5138/start
cUCTEMAaTH3AINA /200452/
3HAHHUI
OBIIEE
KOJIMYECTBO
1
YACOB IIO 36 o
ITPOTPAMME
11 KJIACC
Ne ' HaumeHoBaHue KoandecTBO 9acoB
DJIeKTpPOHHBIE (HM(POBHIE)
n/  pa3ieyioB U TeM Bcer  Konrpoubn
o0pa3oBaTe/bHbIC PeCypPChl
n NMPOrpamMmbl 0 ble padoThI
WccnenoBanme
1 byHKIHM ¢ 19 1 https://resh.edu.ru/subject/lesson/3966/start
TIOMOIIBO 1201135/
MIPOU3BOJHOMN
[TepBooOpaznas u https://resh.edu.ru/subject/lesson/4924/start
2 11 1
WHTErpaj [225713/
I'padpuxu
3 P HFOHOMCT?H%C 14 1 https://resh.edu.ru/subject/lesson/4920/start
KHX (YK, 1200702/
Tpuronomerpuue
CKHE HEPaBEHCTBA
4 Hppanuonansusie 24 1 https://resh.edu.ru/subject/lesson/4933/start

[127884/
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u
aorapudmuyuecku
€ HepaBeHCTBa

Cucremsl
panuoHaJILHBIX,
UPPALMOHAIBHBIX 12 1 https://resh.edu.ru/subject/lesson/4134/start

IOKAa3aTeJILHEBIX U 139002/

norapudmuyecku
X YpaBHEHHI

KommiekcHbie https://resh.edu.ru/subject/lesson/4115/start
qucia 149105/
Harypanbhbie u https://resh.edu.ru/subject/lesson/5255/start

1 1
enble Yuciia 0 1272511/

8 Sanaum ¢ 16 1 https://lib.myschool.edu.ru/content/3441
napaMeTpamu

[ToBTOpEHwue,
000011IeHNE, 20 https://resh.edu.ru/subject/lesson/5138/start
cUCTEMATHU3aIHs /200452/

3HaHUHU
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOIT'PAMME

136 8

B (peI[epaJ'ILHHX U PCTUOHAJIIBHBIX MPOHCAYpPax OICHKU Ka4CCTBa 06pa3OBaHI/I$[ HCIIOJIB3YCTCA
MEpCUCHDb (KOI[I/I(I)I/IKaTOp) pacnpeaciiCHHbIX II0 KJIacCaM IPOBCPACMBIX Tpe60BaHHﬁ K
pe3yiibTaTaM OCBOCHU OCHOBHOMH 06p330BaTeHBHOﬁ IIporpaMmabl CPEAHETO 06mero O6pa3OBaHI/IH
" DJICMCHTOB COACPIKAHUSA IO MATCMATHUKE.

IIpoBepsiemble TpeGoBaHUSI K pe3yJbTaTaM OCBOCHUSI OCHOBHOIl o00pa3oBaTesIbHOI
nporpammbl (10 kiacc)

Kon IIpoBepsiemble NIpEIMETHBIE pe3yabpTaThl OCBOCHUS OCHOBHOM

[IPOBEPSEMOTO 00pa30BaTeNIbHON MPOTPaMMBbI CpeTHET0 0011ero 0opa3zoBaHus

pe3ynbTaTta

1 Yucna v BIYMCIEHUS

11 OrnepupoBaTh MOHATHSAMM: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
0OBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOIICHTHI

1.2 BoinonuaTe  apudMeTHUecKkre — onepaluu ¢ palMOHANIbHBIMU U
IEHICTBUTENIBHBIMH YN CIIAMU

1.3 BoInonHATh NpuOIMKEHHBIE BBIYMCIIEHNUS, UCIIONb3Ys IIPAaBUIIa OKPYTIICHHUS,
1eJ1aTh NPUKUAKY U OLIEHKY Pe3yJbTaTa BEIYUCICHUI

1.4 OnepupoBaTh MOHATUSIMU: CTENEHb C LIETIBIM IOKa3aTelieM, CTaHAapTHas
dopma 3amucu AEHCTBUTENIBHOTO YHMCIIA, KOPEHb HATYpaJbHOM CTENeHH,
MCIIOJIb30BATh MOAXOASIIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YUCEN IS


https://resh.edu.ru/subject/lesson/4134/start/39002/
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https://resh.edu.ru/subject/lesson/5138/start/200452/

PEHICHUA NPAKTUYCCKUX 3a1a4 U NPCACTAaBJICHUA JaHHBIX

1.5 OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOTO YIJIa;
UCIO/Ib30BaTh  3allUCh  MPOM3BOJBHOIO  yrja  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIHH

2 YpaBHEHMsI 1 HEpaBEHCTBA

2.1 OrniepupoBaTh MOHSATUSMU: TOXKIECTBO, YpaBHEHHME, HEPABEHCTBO, IIEJIOE,
paloHAIIBHOE, UppanvoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE

2.2 BbInosHATe peoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUUYECKUE YPABHEHHS

2.3 BbInosiHATe peoOpa3oBaHus LIEJbIX, palMOHAIbHBIX U HPPALMOHAIBHBIX
BHIDQKEHUII M pemaTb OCHOBHBIE THUIMBI IIENbIX, palMOHAIBHBIX U
MppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB

2.4 [IprMeHATh ypaBHEHUS U HEPABEHCTBA JUIs PELIEHHUs MaTEeMAaTHYECKUX 3a]a4
U 3a71a4 U3 pa3IMyHbIX 001acTell HAYKH U peasbHOM JKU3HU

2.5 MozenupoBaTh peajbHble CUTyallUM Ha $A3bIKE aiureOpbl, COCTABIATH
BBIPAKCHUS, YpaBHEHUs, HEPABEHCTBA [0 YCJIOBHIO 3aJlauM, UCCIEI0BATh
[HOCTPOCHHbIE MOJIENIM C UCIIOJb30BAHUEM aliapara ajareopsl

3 DyHKIUYN 1 TpapuKa

3.1 OnepupoBath MOHATHAMH: (QYHKIIHS, CIOCOOBI 3a1aHus (QYyHKIUHU, 00JIaCTh
OTIpeNIeNICHUs] 1 MHOXKECTBO 3HAUYEHUH QyHKINH, rpaduK GYHKINH, B3AUMHO
oOpaTHbIe (PYHKINH

3.2 OnepupoBaTh TMOHSATHSAMHU: YETHOCTb M HEYETHOCTh (DYHKIUH, HYIU
(byHKLUH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA

3.3 lcnionp30Bath rpaduky QYHKIMA 1J1s1 peHICHUs] ypaBHEHUH

3.4 CTpouTh ¥ 4UTaTh rpaPUKU TUHEHHONW QYHKINU, KBAAPATUIHONU (YHKIIHH,
cTerneHHOW (DYHKIIMU C IEJIBIM MTOKa3aTeIeM

3.5 Vcnonb3oBath Tpaduku (QYHKOUN JUIsI UCCIIENOBAHMS TPOILIECCOB U
3aBHCUMOCTEHl MpM pELIeHWH 3aJad U3 JAPYruX Y4eOHBIX MpPEeIMETOB HU
[peasTbHOM KU3HHM, BBIpAXKaTh (DOPMyJIaMH 3aBUCUMOCTH MEX/TY BeJTMINHAMH

4 Hauaa MaTeMaTHUeCKOro aHaJln3a

4.1 OnepupoBaTb MNOHATUSMU: IIOCIEIOBATENbHOCTh, apuMeTHuecKas H
reoMeTpHYEeCcKas IPOrpeccun

4.2 OnepupoBaTb MNOHATHSIMM: OECKOHEUHO YOBIBaloIlas TIeoMeTpuyecKas
nporpeccusi, CcyMMa 6€CKOHEUHO yObIBarolell reOMeTpU4ecKoil mporpeccuu

4.3 3ajaBaTh MOCIEOBATEIILHOCTH PA3IMYHBIMH CIIOCOOaAMHU

4.4 lcronb30BaTh CBOWCTBA MOCIIEAOBATENLHOCTEN U TPOrpeccuit A1 peleHus
[peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

5 MHOKecTBa U JJOTHKa

5.1 OnepupoBaTh MOHITUAMHI: MHOXKECTBO, ONIEPAIIUH HaJl MHOKECTBAMHU

5.2 cnonp30BaTh  TEOPETMKO-MHOKECTBEHHBIN — ammapaT s OMNHCAaHUA
peabHBIX MPOIECCOB U SIBICHUH, IPU PEIICHUH 3a]a4 U3 JPYTUX Y4eOHBIX
peIMETOB

5.3 OnepupoBaTb  TMOHATHUAMHU:  OINpENENEeHUE,  Teopema,  CIEJCTBHE,
TOKa3aTeNNbCTBO

6 Teopust BEpOSTHOCTEN U CTaTHCTUKA

6.1 UuTtath U CTPOUTH TAOJIUIIBI U JUATPAMMBI

6.2 OnepupoBaTb  MOHATHSAMU:  CpeiHee  apudmMeTHyeckoe,  MeaUaHa,
HauOoJIbIlIee, HAaMMEHbIIIEee 3HAaUeHHE, pa3MaX MacCHBa YMCIOBBIX JTaHHBIX

6.3 OnepupoBaTh MOHATHSAMH: CITy4alHBIA HKCIEPUMEHT (OMBIT) U Cciay4aiiHoe

coObITHE, JJIEMEHTapHOE COOBITHE (DPIEMEHTAPHBIM MCXO0J) CIy4alHOTro




OITbITA; HAXOAUTH BEPOATHOCTH B OIIbITaX C pPaBHOBO3MOXXHBIMHA CJ'Iy‘IﬂfIHI:IMPI
CO6I>ITI/I}IMI/I, HaxXoIuTh U CPaBHUBATH BCPOATHOCTU COOBITHI B HU3YUCHHBIX
CHy‘I&fIHHX OKCIICPUMCHTaX

6.4

Haxomute u (opMynupoBaTth COOBITHS: IepecedeHue U OObEeIUHEHHE
TAaHHBIX COOBITHH, COOBITHE, NPOTHBOIOJIOKHOE JAHHOMY COOBITHUIO;
M0JIb30BATHCS AUarpaMMaMu Disepa u (opMyJIon CI0KEHUS BEpOSTHOCTEH
[IPY PEILICHUN 33]a4

6.5

OHGpI/IpOBaTb MOHATHUAMU: YCIIOBHAA BCPOATHOCTH, HC3ABUCHUMBIC CO6BITI/IH;
HAXOJUTh BEPOSTHOCTU C IMOMOIIbIO MpPaBHJIAa YMHOXXEHHS, C TOMOILBIO
JlepeBa CIIy4alHOTrO OIbITA

6.6

[IprMeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IPU PEIICHUH 3aa4

6.7

OrniepupoBaTh MOHSTHSIMHU: UCHBITAHHE, HE3aBUCHUMBIC HCHBITAHUS, CEpUs
WCIBITAHUHM, YCIIEX U HEy/lauya; HaXOAWUTh BEPOATHOCTH COOBITHIl B Cepuu
HE3aBUCUMBIX MCHBITAHUNW [0 TEPBOr0 YCIlexa, HAXOJUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuil bepHymnnu

6.8

OnepupoBaTb  TMOHATHSAMH:  CllydyailHas  BEJIMYMHA, pacHpeleleHue
BEPOSITHOCTEH, IMarpaMma pactupeaciieHus

['eomeTpus

7.1

OHGpI/IpOBaTI) IMOHATHUAMM: TOYKA, IpsAMasd, IJIOCKOCTb

7.2

HpI/IMeHHTb AKCHUOMbI CTCPCOMETPUU U CICACTBUA H3 HHUX IIPpHU PCHICHUH
rCOMCTPHUICCKUX 3aaa4d

7.3

OnepupoBaTb NOHATHAMU: NAPAVIEIBHOCTE M INEPHEHIUKYJISIPHOCTH
[IPSIMBIX U IIJIOCKOCTEN

7.4

KnaccupunupoBaTh B3aMMHOE PACIONOKEHUE NPSAMBIX W IUIOCKOCTEH B
[IPOCTPAHCTBE

7.5

OnepupoBaTb MOHATUSAMH: JBYI'PAaHHBIA YroJl, TpaHd JBYTPAaHHOIO YIJa,
peOpo IBYTpaHHOIO yIa, JUHEWHBIM yroa ABYIPaHHOrO Yria, IpajycHas
Mepa JBYTPaHHOIO yria

7.6

OHGpHpOBaTB IMOHATHUAMN: MHOTOTI'paHHUK, BLIHYKHBIﬁ n HeBI)IHYKHBIfI
MHOTI'OT'PAHHHUK, 5JICMCHTBI MHOT'OI'PaHHUKA, HpaBI/IHBHHﬁ MHOT'OI'paHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAaHHUKOB (IIUpaMyuaa, MpU3MA,
PSIMOYTOJIBHBIN MapajieNenunes, Kyo)

7.8

KHaCCH(bHHHpOBaTB MHOTI'OT'paHHUKH, BBI6I/IpaSI OCHOBAaHUA JJIA
Knaccmbnxaunn (BBIHyKJ'II)IC 1 HEBBITYKJIBIC MHOI'OI'PAaHHUKH, IMPAaBHUJIBHBIC
MHOT'OT'PAHHUKH, ITPAMBIC 1 HAKIIOHHBIC ITPU3MBI, napaﬂnenenﬂne,um)

7.9

OHGpHpOBaTB MOHATHUAMM: CEKYIAasl IMJIOCKOCTh, CCHCHNEC MHOTOT'PAHHHUKOB

7.10

OOBICHATH MMPUHIHUIIBI ITOCTPOCHUA CEUYCHHUI MHOT'OT'PAaHHUKOB, UCITIOJIB3Y:d
METO/ CJICI0B

7.11

CTpouTh Cce4YeHHMsT MHOTOIDAaHHUKOB METOJIOM  CJIEAOB, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKH U3 PUCYHKOB ITPOCTHIX 00bEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y

7.12

PemraTs 3ala4i Ha HaXO0XJICHHUE T’COMCTPUYCCKUX BEJINYHH 110 06pa3uaM 20851
AJITOPUTMaM, IPUMCHSAS U3BCCTHBIC aHAJIMTUYCCKHUEC MCETOLI ITPHU PCILICHUN
CTAaHJAPTHBIX MAaTEMaTHYCCKHUX 3aJlad Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ MCKIY
JABYMS TOYKaMH, OT TOYKH IO pr[MOfI, OT TOYKH OO0 IUIOCKOCTHU, MCIKIY]
CKPCIIMBAOIMUMUCA ITPAMBIMUA

7.13

Pemiate 3a/l1a4i Ha HAXOXKICHNUEC '’COMCTPUYCCKUX BEJIIMYHH 10 06pa3uaM HNIn
QAJIrOpUTMaM, IMPUMCEHASA U3BECCTHBIC AHATTUTUYCCKUE METOJbI ITPHU PCIICHUH
CTAHJAPTHBIX MATCMATUYCCKHUX 3a/lad Ha BBIYUCIICHUC YTJIOB MCIKIAY]
CKPCIIUMBAOIMUMHUCA MPAMBIMH, MECKIY prIMOI\/II U IINIOCKOCTBIO, MEKOY
I[JIOCKOCTAMU, JABYT'PAHHBIX YTJIOB

7.14

Boraucisate 00bEMBI U IIomaau HOBerHOCTeﬁ MHOT'OIrpaHHUKOB (an3Ma,




nupaMuja) ¢ mnpuMeHeHHeM (OpMyJl, BBIYUCISATH COOTHOILIEHUS MEXKIY
TUIOINAISIMUA TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTb NOHATUSAMU: CHMMETPHUsI B IIPOCTPAHCTBE, LEHTP, OCh U
[JIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUH (PUTYPHI

7.16

3Briekatb, mNpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMALUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, TMPEACTaBICHHYIO Ha
UepTEKaxX U PUCYHKaX

7.17

[IpuMeHSATh TeoMeTpudecKkue (aKThl JUISL PELICHHUS CTEPEOMETPUUECKHUX|
3a/1a4, MPEANoaraluX HECKOJIbKO IIaroB pEUICHUA, €CIU YCIOBUSA
NpUMEHEeHHS 33J]aHbl B SIBHOH (opme

7.18

[IpuMeHsTh mpocTeiiiue MNpOorpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

7.19

[IpuBOIUTH MpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOAEC U
PKU3HH, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[[prMEHATh MOJYYEHHBbIE 3HAHUS HA NMPAKTUKE: aHAIM3UPOBATH PEAIbHBIC
CUTYallUU U NIPUMEHATH U3YUYECHHBIE MIOHATHUS B IIPOLIECCE ITOUCKA PEIIEHUS
MaTeMaTHYECKHA CHOPMYITHPOBAHHON MPOOIEMBI, MOJCIIUPOBATh PEATbHBIC
CATyallUM Ha $3bIKE IE€OMETPUHU, HCCIIENOBATh ITOCTPOCHHBIE MOJIEIU C
MCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHSITHI U TEopeM, armapara aiareopsl,
pelIaTh MPaKTUYECKHUE 3aa4H, CBSI3AHHBIE C HAXOKICHUEM F'€OMETPUUECKUX
BEJINYUH

IIpoBepsiemble 3jieMeHTHI cogep:kanus (10 kaacc)

Kon [IpoBepsieMBIil 2JIEMEHT COAEPKAHUS

1 Yucna v BIYMCIECHUS

11 PanmronaneHbie yrcia. OOBIKHOBCHHBIE U JICCATUYIHBIC IPOOH, MPOLICHTHI, 0ECKOHEYHBIS
nepuouveckue JIpobu. ApudpMmeTHyeckre OIepalud ¢ PpalUOHAIbHBIMU YHCIIAMHU,
npeoOpa3oBaHus YHUCIOBBIX BbIpakeHUil. [IpumeHenue npoOell M HPOUEHTOB IS

€IICHHs IPUKJIAHBIX 3aJ]a4 U3 pa3Iu4HbIX OTpaciiel 3HAHUH U pealbHON )KU3HU

1.2 JleiicTBuTenpHble uncia. PanroHanbHble U MppaldoOHalbHBIE uncia. Apudmernyeckue
ornepaludu ¢ JeHCcTBUTENbHBIMU 4HciaaMu. [IpuOnuk€HHblE BBIYMCICHHS, MpaBHUIIa
OKpYTJIEHUS!, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BHIYUCIECHUN

1.3 CreneHb ¢ 1ebIM nokaszaresneM. CtangapTHas (opMma 3anucu AeHCTBUTEIBHOIO YUCIA.
Vcnonp30BaHre MOAXOAAIIed (OpMbl 3amucu AEMCTBUTENBHBIX YMCEN JJISl PELICHUS
IPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHBIX

1.4 ApupMeTHuecKuii KopeHb HaTypajdbHOW creneHu. JleficTBus ¢ apudmernyeckumu
KOPHSIMHM HaTypaJIbHON CTETIEHH

15 CuHyC, KOCUHYC ¥ TaHT€HC YHUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHTE€HC
YKCJIOBOTO apryMeHTa

2 YpaBHEHMS U HEPABEHCTBA

2.1 ToxaecTBa U TOKJECTBEHHbIE IPe0Opa30BaHuUs

2.2 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyIibl

2.3 YpaBHEHHE, KOpEeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
MHTEPBAJIOB

2.4 Penienue 1ebx U ApoOHO-PAIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB

2.5 Pemenne nppanyoHaJbHbBIX YPABHEHUN U HEPABEHCTB

2.6 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI

2.7 [IpuMeHeHrEe ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3ajad U 3a/1ad U3

pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU



DyHKIUK U TPaPUKH

3.1

DyHK1us, crocoosl 3ananus Gyakiuu. I'paduk Gynkumun. BzaumHo oOpatHble QyHKIIUN

3.2

OO6nacTh onpeneneHus ¥ MHOXecTBO 3HaueHui ¢pyHkumu. Hynu pynkuunu. [Ipomexyrku
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIEC PYHKIUU

3.3

CreneHHas (QyHKIUS ¢ HAaTypaJbHBIM U LIEJbIM IOKa3aTeneM. E€ cBolicTBa M rpaduxk.
CBoiicTBa U rpaduk KOpHS 1-0il CTENeHN

3.4

TpuronomeTpuyeckass OKpPY)KHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (DYyHKIUN
YICJIOBOT'O apT'yMEHTa

Hauama MaTeMaTH4YECKOro aHajin3a

HOCJIG,I[OB&TCJIBHOCTI/I, CII0COOBI 3aJaHusg HOCHGHOB&TCHBHOCT@I\/’I. MOHOTOHHBIE IIO
CJICAOBATCIIBHO CTHU

ApudmeTnueckass U TreoMeTpuyecKas Imporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB. Vcnoap30BaHNe MpOrpeccuu i pelieHus
[peaybHBIX 3a/1a4 MPUKJIAAHOTO XapakTepa

MHOK€eCTBa U JIOTUKA

MHOXeCTBO, Onepalu HaJl MHOkecTBamu. [{uarpammbl Diinepa - Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOTO aIllapaTa JIsl ONMCAaHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUH,
[PY PEIICHUH 3a7a9 U3 JPYTUX Y4eOHBIX MMPEIMETOB

5.2

OHpe,I[eJ'ICHI/IC, TCOPEMaA, CIICACTBUC, TOKA3aTCILCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_I H auarpamm. Cpez[Hee apI/I(bMCTI/I‘ICCKOG,
MCIHaHa, HauOOJIbIICE U HAaUMCHBIICE 3HA4YCHHA, padMax, NJUCICPCUA U CTAHAAPTHOC
OTKJIOHCHHEC YU CJIOBBIX Ha60pOB

6.2

CrnyuyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIEMEHTapHBIE COOBITUS
(ucxonbl). BeposSTHOCTh Cly4ailHOrO COOBITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH
coObITuii. Ciy4ailHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BepositTHOCTH COOBITHH B OMBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU

6.3

Omnepanuy HajJ COOBITUSIMU: NEepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIE COOBITHS.
Jnarpammsl Diinepa. @opmyria c0KeHUs1 BEpOSITHOCTEN

6.4

'Y cnoBHast BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. J{epeBo clIydyaiiHOIO SKCIIEPUMEHTA.
Dopmyra moaHOM BepoaTHOCTU. HezaBucuMeblie COOBITHS

6.5

KomOuHaTopHoe npaBmiio ymMHoxeHus. [lepectanoBku u ¢akropuan. Yucno coueTaHui.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa

6.6

buHapHBIN cilyyailHbIN ONBIT (MCIBITAHKE), yCIIeX U Heynauya. He3aBucuMble UCTIBITAHUS.
Cepusi HE3aBUCUMBIX UCIBITaHUHN 110 mepBoro ycrexa. Cepusi HE3aBUCUMBIX UCIIBITAHUN
bepHyuu

6.7

CnydaitHass BenuuuHa. Pacripenenenune BeposiTHOCTEH. [luarpamma pacripeneneHus.
[Tprmepsl pacnipeieieHnit, B TOM YKCIIe T€OMETPHIEeCKoe M OMHOMHAIIbHOE

[ 'eomerpus

(OCHOBHBIE MOHATHS CTEpEOMETpUH. TouKa, MpsiMast, MIIOCKOCTh, TPOCTPAaHCTBO. [ToHsATHE
00 aKCMOMaTHYECKOM MOCTPOSCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS
13 HUX

7.2

B3anMHOE pacoyioKeHUe IPSIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TTapaJIEIbHbIE U
CKperuBaromuecs npsmMsie. [lapamienbHOCT NPSMBIX M IJIOCKOCTEN B IMPOCTPAHCTBE:
[apajuleJbHbIE  MpPsMbIE B IPOCTPAHCTBE, IApPAJUIEIBHOCTh  TPEX  NPAMBIX,
MMapaJUIEIbHOCTh NPSAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAMH, YroOJl
MEXIYy MpsAMBIMU B IIpOoCTpaHCTBe. llapaiepHOCTH IUIOCKOCTEH: MapajlleibHbIC
MJIOCKOCTH, CBOWCTBA MapajUIeNIbHBIX IUIOCKOcTed. [Ipocreiimme mnpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPa’p, KyO, Mapajuiesenues], HIOCTPOCHHE CeUeHHM

7.3

HepHeHJII/IKy.HﬂpHOCTB HpHMOﬁ U TUIOCKOCTH: MNECPHCHAUKYIISAPHBIC IIPAMBIC B




[IPOCTPAHCTBE, NPSIMbIE NapaJljIeIbHbIE U TMEPIECHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
[EPICHAUKYJIAPHOCTH NPSAMOM U IUIOCKOCTH, TEOpEMa O IPSAMOM IEpIEHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY MPSAMON U IJIOCKOCTBIO, JABYTPAHHBIN
YTOJI, IMHEWHBIA YTOJl ABYTPAHHOTO yriia. [lepreHauKynsp 1 HaKJIOHHbIE: PACCTOSIHUE OT
TOYKH IO TUIOCKOCTH, PAaCCTOSIHHE OT MPSMOM 1O IUIOCKOCTH, MpoeKuus (Gurypbl Ha
[JIOCKOCTh. lIepneHauKyIIpHOCTh IIJIOCKOCTEM: IPU3HAK INEPHEHIAUKYJISIPHOCTH [BYX
riockocteil. Teopema 0 TpEX neprneHauKyIsipax

7.4

[loHsAiTHE MHOIOIPDAHHMKA, OCHOBHBIC JJIEMEHTBl MHOIOIDAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPaHHMKH, pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: «-yroypHas npusma,
TpaHM ¥ OCHOBAaHUS TPU3MBI, NpsMas W HAKIOHHAs TNPHU3MbI, OOKOBas M TIOJIHAS
[IOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, NpsAMOYIrONbHBIA MapauICIACIMIE] W €ro
cBoiicTBa. [lupamuaa: «-yrompHas nupamMuja, TpaHu U OCHOBAHUE MMUPaMUJIbI, O0OKOBas 1
[10JIHASl ITOBEPXHOCTb IMPAMMJBI, NPaBUIbHAS M YCCUYEHHAs NUPaMHUAA. ODJIEMEHTHI
npu3Mbl U nupamuiel. [IpaBUiIbHBIE MHOTIOTPAaHHUKM: IIOHATHE IIPABWIBHOIO
MHOIOIPDAHHMKA, I[IpaBUJIbHAs [pU3Ma U I[paBUIbHAsg [MPaMHUIA, IPaBUIIbHALA
TpeyrojbHas IUpaMuJa U MPaBWIbHBIN TeTpasap, KyO. IlpencraBieHue o npaBUiIbHbBIX
MHOIOTpaHHMKaX: OKTa’ap u apyrue CeueHus: NpU3Mbl U TUPaMUbI

7.5

CUMMETpHsl B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOM, MIOCKOCTH.
DJIEMEHTBI CHMMETPHH B IMPAMMIAX, TapaJuIeNIeNUIIe aX, IPaBUIbHBIX MHOTOTPAHHHUKAX

7.6

Boruncienue 3eMeHTOB MHOTOIPaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomans OokoBoi
[IOBEPXHOCTH U IOJIHON IIOBEPXHOCTHU MPSAMOM NMPU3MBI, IIOLAAb OCHOBAHMM, TEOpEMA O
OOKOBOM TIOBEPXHOCTH MpsMOil mnpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IPaBUWIBHOM INHpaMHIbI, TEOpEMa O IUIOIIAJNA YCEYEHHOM IUPAMMIBL.
[TonsTue 06 00bEMe. OOBEM MUpaMuIbl, IPUIMBI

7.7

[TomoOHbIle Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOIAASMUA TTOBEPXHOCTEH,
00BEMaMU TTOT00HBIX TEI

IIpoBepsiemble TpeGoBaHUSI K pe3yJibTaTaM OCBOCHUSI OCHOBHOIl o00pa3oBaTesIbHOI

nporpammsl (11 kaacce)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa30oBaTEeIbHOMN

POBEPSEMOr0  [IPOrpaMMBbI CpeTHEro 001ero oopa3zoBaHus

pe3yJibTara

1 YUucna v BBIYUCIEHUS

11 OnepupoBaTh NOHATHAMHU: HATYPAIBHOE, LI€JI0€ YNCII0; UCIIONIb30BaTh IIPU3HAKU
EJTMMOCTH LIEJIBIX YMCEJI, PA3JIOKEHUE 4YMCIIa Ha MPOCTbIE MHOXHUTEIH JUIS

CIICHUs 3a/1a4

1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAJIBHBIM [TOKA3aTeIeM

1.3 OnepupoBaTh MOHATUSAMH: Jiorapu(pM YHUCHA, JECATHUYHBIE M HaTypalbHbIE
norapu@msl

2 YpaBHEHMS U HEPABEHCTBA

2.1 [IprMeHsTh CBOMCTBA CTENEHHU JUIsl MpeoOpa30oBaHUsl BBIPAXKEHUN, OTIEpUPOBAThH
MOHATUSMM: TIOKA3aTEJIbHOE YpAaBHEHHWE M HEPABEHCTBO; PEIIATh OCHOBHBIE
TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2 BbimonHATE  npeoOpa3oBaHMsl  BBIPAXKEHUH, CoJepkKallux  Jiorapu@Msl;
OIEepUpPOBATh TMOHATUSAMU: JIOTApU(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;

€II1aTh OCHOBHBIE THIIBI JIOTapu(MUUECKUX YPAaBHEHUI U HEPABEHCTB

2.3 HaxoauTh penienust NpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 OnepupoBaTh MOHATHSIMM: CUCTEMa JIMHEWHBIX YpaBHEHHH U €€ pelieHHe;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpPaBHEHUMN JJI PELIECHUS NPaKTHUECKUX
3a1a4




2.5

HaxonuTe pemieHus mpoCTEMIIMX CUCTEM M COBOKYIMHOCTEH pallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6 MozenupoBaTh pealbHble CHUTyalldd Ha A3bIKE aireOpbl, COCTABIAThH
BHIPR)KEHUS, YPaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3ajayH,
MCCIIEI0BAaTh TOCTPOEHHbBIE MOJIENH C MCII0JIb30BaHUEM alnapara ajireOpbl

3 DyHKIUYU U TpapUKa

3.1 OnepupoBaTb  MOHATUAMH:  NepHOAMYECKass  (DYHKIUS,  MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKM OJKCTpeMyMa (YHKUMH, HauOojIblIee u
HalMEHbLIEe 3HAYCHUsT (YHKLUUU Ha IPOMEXKYTKE; HUCIONb30BaTh UX IS
ycclieoBaHus (QYHKIMH, 33JaHHOM IpaduKOM

3.2 OnepupoBaTh NOHATHAMHU: TpadUKH IOKA3aTeIbHOH, JIorapu(PMUYECKON u
TPUTOHOMETPUUYECKUX (PYHKIHI; n300pakaTh UX Ha KOOPIAMHATHOM TIOCKOCTH
U MCII0JIb30BaTh JUIs PELICHUs] YPABHEHUN 1 HEPABEHCTB

3.3 300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH IpaUMKU JTUHEHHBIX YpaBHEHHH H
MCIIOJIb30BaTh MX JIJIsl pEILICHHsI CUCTEMbI IMHEWHBIX YpaBHEHU

3.4 Vcnons3oBath Tpadukd GYHKIUE Ui UCCIEOBaHMS MPOLIECCOB U
3aBHCUMOCTEH U3 IPYTruX y4eOHBIX AUCIUILTIHH

4 Hauasia MaTeMaTHYeCKOro aHaJIn3a

4.1 OnepupoBaTh MOHATHAMHU: HENpPEpbIBHAs (QYHKIUS, MPOU3BOJAHAS (DYHKIUM,
UCIOJIb30BaTh T'€OMETPUUYECKHM M (DU3MYECKMH CMBICH TPOU3BOAHOM JUIs
pemeHus 3a1a4

4.2 HaxonuTh NpoM3BOJHBIE 3JIEMEHTapHBIX (YHKLUMN, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHIA

4.3 lcrionb30BaTh NPOM3BOIHYIO JUIS UCCIIENOBaHUS (DYHKIIMU HA MOHOTOHHOCTb U
DKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIEIOBAHNS K TOCTPOSHHIO rpa)uKkoB

4.4 lcrionb30BaTh MPOU3BOAHYIO JJISi HAXOXJEHHUs HAWIy4llIero pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE€ COIMATbHO-YKOHOMUYECKHX, 3a1auax

4.5 OnepupoBaTb  MOHATUSMH: TepBoOOpa3Hass W MHTErpaj; IOHUMATh
reoMeTpUUYecKUid U GU3NYECKUIN CMBICI HHTErpaia

4.6 HaxonuTte nepBooOpa3Hble 3J€MEHTAPHBIX (PYHKLUN, BEIUUCIISATH UHTErpa 1O
dbopmyne Hetorona - JleitOnuna

4.7 Pemate mpukiagHele 3a1add, B TOM 4YHCIIE COLMAIbHO-DKOHOMHUYECKOIO M
(U3MUECKOro Xxapakrepa, CpeICTBaMH MaTeMAaTHYECKOT0 aHaINu3a

3) Teopust BeposiTHOCTEN U CTaTUCTHKA

5.1 CpaBHMBATh BEPOSATHOCTH 3HAUEHHUH CIy4aliHONW BEJTMUYMHBI [0 pACIpPEIEICHUIO
VJIH C TIOMONIBIO THarpaMm

5.2 OnepupoBaTh HNOHATHEM MaTeMaTHMUYECKOTO OXHJAHUs, MPUBOJIUTH HMPUMEPHI
TOTO, KaK IMPHUMEHSETCS MaTeMaTH4YeCKOe OXHIAHHE CIy4alHOW BEIHMYUHBI,
HaXO0JIMTh MaTeMaTHYECKOEe 0KMIaHHE N0 JAHHOMY paclpe/ieIeHUI0

5.3 lIMeTh npejcTaBlIeHne 0 3aKOHE OOJIBIINX YHCE

5.4 lIMeTh mpecTaBIeHre O HOPMAILHOM paclpeesIeHIH

6 ['eomeTpus

6.1 OnepupoBaTh TOHATHSAMH: IHJIMHIPHYECKass TIOBEPXHOCTh, 0Opasyromme
[WIMHAPUYECKOW  MOBEPXHOCTH, I[MIMHIP, KOHHYECKash IOBEPXHOCTh,
o0Opa3yroniye KOHHYeCKOl MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpPXHOCTh

6.2 Pacnio3HaBath Tesa BpameHus (UIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPAICHHS

6.4 KrnaccuunupoBarh B3aMMHOE PacloI0kKeHHne Cephl U MIIOCKOCTH

6.5 OnepupoBaTh MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BHICOTA

CCTMCHTA, map0130171 CJ'IOfI, OCHOBAHUEC IIApOBOTO CJI0A, BBICOTA MIApPpOBOTO CJI04,

1apOBOM CEKTOP



6.6

Berauciats 00bEMBI 1 TUTOIAN TOBEPXHOCTEH TeJ BPAIlEHHS, T€OMETPUIECKUX
TEJI C IPUMEHEHUEM (HopMyT

6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIA B Cepy U ONMUCAHHBIN
0K0J10 cepsl, chepa, BlrcaHHAs B MHOTOTPAHHUK WIIU TEJIO BPAICHUS

6.8 BBIUUCIIATE COOTHONICHUST MEXAY IUIOMIAISIMH TIOBEPXHOCTEH W 00BEMaMu
M0TOOHBIX Te

6.9 300pakarh u3y4daeMmble (UTYpBl OT PYKH H C TNPUMEHEHHEM IPOCTHIX
4epPTEKHBIX HHCTPYMEHTOB

6.10 BBITTOTHATE (BBIHOCHBIC) IIOCKUE YEPTEKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢duryp: Buja cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHSI TEJI BPALICHUS

6.11 3BiekaTh, MHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HH(OpMAIUIO O
POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax
W pUCYHKaX

6.12 [TpuMeHsITh TeOMeTprYecKre (GaKThl UTsl PEIICHHs CTEPEOMETPUYESCKHIX 3a/1a4,
MPEIOIArafoIuX HECKOJIBKO IIaroB PEHICHUs, €CIH YCIOBUS MPUMEHEHHS
3aJlaHbl B IBHOM popme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOJIHATE IEHCTBHS CIIOKEHHSI BEKTOPOB, BEIYUTAHUST BEKTOPOB M YMHOKEHUS
BEKTOpA HA YHCJI0, OOBICHATH, KAKIMU CBOWCTBAMH OHH 00JIaJal0T

6.15 [IprMeHSTh TPaBHIIO ApAJLICIICIUIIE A IIPH CII0)KEHUU BEKTOPOB

6.16 OnepupoBaTh MOHATUSMH: JIEKaPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJTyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YTOJ MEXIY
BEKTOpAaMH, CKAJISIPHOE NPOM3BEACHHWE BEKTOPOB, KOJUIMHEApHBIE W
KOMILJIAHAPHBIC BEKTOPBI

6.17 Haxoaute cyMMy BEKTOPOB M NPOW3BEICHHE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKAJIIPHOE IPOU3BEJCHHUE, pPACKIAJbIBATh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3a1aBaTh UIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT

6.19 Pemate mpocTeliie reoMeTpuyecKkue 3aJadyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METOJIA

6.20 Perath 3a/jauu Ha JOKa3aTENIbCTBO MAaTEMATUYECKUX OTHOILICHUH M HaX0XK/IeHUE
TeOMETPUYECKUX BEIIMYHH 110 00pa3IaM Wi alropuT™MaM, IPUMEHSS N3BECTHBIE
METO/IbI TP PEIIEHUH CTaHJapPTHBIX MaTEMAaTHYECKUX 3a/1a4

6.21 [IpuMeHsTh  HpocTeHIIMe  NpOrpaMMHBIE  CPEICTBA M 3AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI NIPH PEIIEHNH CTEPEOMETPUYECKHX 3a1a4

6.22 [IprBOIUTE IPUMEPHI MATEMAaTUYECKMX 3aKOHOMEPHOCTEN B MPUPOIE U KU3HH,

aclo3HaBaTh NMPOSBICHUE 3aKOHOB T'€OMETPHH B UCKYCCTBE
6.23 [IpyMeHsSTh TOJNydEeHHBbIE 3HAHUS HAa NPAKTHKE: aHaJIU3UpOBATH peajbHbIE

CUTyallUd U TPUMEHATb U3YYCHHBIE IOHATHUA B IPOLECCE IOMCKA PEILICHUS
MaTeMaTUYeCKd CQOPMYIMPOBAHHOM MPOOJIEMBbI, MOJEINPOBATh peajbHbIE
CUTyallUd Ha S3bIKE TIE€OMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJAECIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKMX MOHSITUH M TeopeM, ammapaTta aireopsl,
pelarb MPakTUYECKUE 3aadyd, CBA3AaHHBIE C HAXO0XKICHUEM I'€OMETPUYECKHUX
BEJINYUH

IIposepsiemble 2jieMeHTHI cogep:kanus (11 kaacce)

Kon [IpoBepsiemMblii 7IEMEHT ColepKaHus
1 Yucia ¥ BEIYMCIIEHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMoCTH HENbIX YUCEN




1.2

CTeneHb C pallMoOHAIBHBIM NTOKa3aresieM. CBOWCTBA CTEIICHU

1.3 Jlorapugm uncina. JlecaTndyHble U HATypaJlbHbIE JOrapu(pMbl

2 YpaBHEHMsI 1 HEpaBEHCTBA

2.1 [IpeoOpa3oBaHuE BRIPAKECHHUN, COACPIKAIIMX JIOTAPU(MBI

2.2 [IpeoOpa3oBaHue BbIPAKEHUH, COAEPIKAIINX CTEEHU C pallMOHAJIbHBIM II0Ka3aTeIeM

2.3 [ IpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3arenbHbIC YpaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmudeckne ypaBHEHHS M HEpaBEHCTBA

2.6 CucreMbl TUHENHBIX YpaBHEHUM. PeleHue npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUM

2.7 CHCTeMbI 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN M HEPABEHCTB

2.8 [IprMeHeHre ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3a/1ay
W 33124 U3 Pa3IMYHBIX 00JIACTEH HAYKU U pealIbHOW KU3HH

3 DyHKIUH U TPaPUKH

3.1 Oyukuus. [lepuonnyeckue ¢yHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumMymMbl ¥ MHHUMYMBI (yHKOHH. HanOomnbinee W HauMMeEHbIIEe 3HAYCHUE
(GYHKLHMU Ha IPOMEKYTKE

3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U TpaduKu

3.3 [TokazarenbHas u Jorapudmuueckas QYHKIUU, UX CBOWCTBA U TpaduKu

3.4 lcnionp3oBanue rpadukoB GYHKIMN AJIs1 pEIIeHNs YpaBHEHUH U JIMHEHHBIX CHCTEM

3.5 lcnionb3oBanue rpadukoB GyHKUMN I MCCIeI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT IPY PEIICHUH 33124 U3 IPYTUX Y4EOHBIX MPEIMETOB H PEATbHOM
KU3HU

4 Havajia MaTeMaTHYECKOTO aHAJIN3A

4.1 HenpepbiBable pyHKIMN. MeToa HHTEpBAJIOB /Il pellIeHHs] HEPABEHCTB

4.2 [TponsBosHas GyHkuuu. ['eomerprueckuil ¥ (pU3NIECKUH CMBICI IPOU3BOIHOM

4.3 [Ipou3BogHbBIE 37€MEHTAPHBIX (PyHKUMNA. DOpMyabl HaXOXKJIEHUS IPOU3BOJHOU
CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIUH

4.4 [IpyMeHeHre NpPOM3BOJHOM K HCCIEA0BaHWIO (YHKIMH Ha MOHOTOHHOCTh H
bKCTpeMyMbl. HaxoskeHne HanOONbIIEro U HAaUMEHbBILIEro 3HaueHUs (YHKUUU Ha
OTpe3Ke

4.5 [IprMeHeHrne TPOU3BOIHOM /ISl HAXO0XKJICHHUsI HAWTYUIIero PelIeHus: B MPUKIaIHbIX
3aadax, sl OTpeIeIeHUs] CKOPOCTH MPOIIecca, 3alaHHOT0 GOpMYIToii Min rpaduKkomM

4.6 [TepBooOpazHas. Tabauia nepBooOpa3HbIX

4.7 HHTerpai, ero reoMmeTpuyeckuii U GuU3NYecKuil cMbIc. Brluucienne uHTerpaia mo
dbopmyne Hetotona - JleitOnuna

3) Teopust BeposiTHOCTEN U CTaTUCTHKA

5.1 UncnoBble XapaKTEPUCTHUKU CIIyYalHBIX BEJMYMH: MATEMaTHYECKOE OKHJAHHE,
criepcus M CTaHAApTHOE OTKIIOHEeHHe. [IpumMepbl NMpUMEHEeHUs MaTeMaTH4eCKOro
OKUIaHWs, B TOM YHUCIIE B 33Ja4aXx W3 TOBCEIHEBHOH >KM3HU. MaTemaTHdeckoe
OKU/IaHue OMHApPHOM CilydyaifHOW BeIMYMHBL. MaTeMaTH4eCKOe OXKHJaHUE CYMMBI
CIIyJaifHBIX BEMYMH. MaTremMaTndeckoe OKUIaHNE U JUCIIEPCUST TEOMETPHIECKOTO H
OMHOMMAJILHOTO pacrnpeaeaeHui

5.2 3aKoH OOJIBIIINX YKCEI U €TO POJIb B HAayKe, Mpupo/ie 1 oOuiecTse. BoiGopouHbIil MeTO
MCCIIEI0BAHUI

5.3 [IpuMepsl  HENpEepBIBHBIX  CIy4aWHbIX BeJW4YWH. [loHATHE O  MUIOTHOCTH
pacripeneneHus. 3aaa4un, NPUBOIAIINE K HOpMAIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIbHOM pacrpeelIeHUN

6 ['eomeTpus

6.1 [[mmHApHYecKas MOBEPXHOCTh, 00pa3yIoIie MIIHHIPHYECKON MMOBEPXHOCTH, OCh

LII/IHHH,[[pH‘leCKOﬁ IOBCPXHOCTH. I_II/IJ'II/IHI[pZ OCHOBaHMSI M OOKOBas IOBCPXHOCTD,




00Opasyromas 1 0Ch, TUIOMAAhL OOKOBOM U MOJTHOU MOBEPXHOCTH

6.2 KoHmnueckasi TOBEpXHOCTh, 00pa3yrolue KOHMUECKOW MOBEPXHOCTH, OCh M BEpIINHA
KOHMUYEeCKOW mnoBepxHocTU. KoHyc: ocHOBaHME M BepuIMHA, oOpasyromas U OcCh,
101k OOKOBOW W TIOJTHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyromme u
BBICOTA, OCHOBAHUs M OOKOBasi IOBEPXHOCTh

6.3 Cdepa u map: HeHTp, paanyc, TuaMeTp, ITUIONIalb MoBepxHOCTH chephl. B3anmHoe
pacrionioskeHre cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIonaas
cepsl

6.4 l300pakeHre Tesl BpallleHHs Ha IJIOCKOCTH. Pa3BEpTka IIMHIpa U KOHyca

6.5 KoMOuHauuu Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, chepa, BiMCaHHAss B MHOTOTPAaHHUK, WM TEJIO BPAILCHHSI

6.6 [Torsitne 06 o0BEMe. OcHOBHBIE cBOlcTBa 00BEMOB Teil. Teopema 00 00BEME

pPSIMOYTOJIBHOTO MapaIesenunena u ciueacTsus u3 He€. O0bEM nmimHApa, KOHyca.
O6BEM mapa u mionaas chepsl

6.7 [TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY IUIOIIAISIMHU IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

6.8 CeueHuss WIMHIpA (MApaUIeIbHO M TEPICHAMKYJISPHO OCH), CCUCHHUS KOHYca
(mapasieabHOe OCHOBAHUIO M MMPOXOASIIEE Yepe3 BEpIIMHY), CEUCHHUS Iapa

6.9 Bekrop Ha TIocKOoCTH W B mpocTpaHcTBe. CIOKEHHE W BBHIYMTAHHE BEKTOPOB.

'YMHOKEHHE BeKTOpa Ha uucio. PaznoxeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuiio napamienenunena. Pemenune 3agay, cBA3aHHbIX C IPUMEHEHUEM
MpaBHJI ACHCTBUIA C BEKTOpaMU

6.10 [IpssMoyrosnbHasi cucTemMa KOOpAMHAT B TpocTpaHcTBe. KoopaumHaThl BekTOpa.
[Ipocreiiline 3agaun B KOOpAMHATax. Yrojd Mexay BekTopaMu. CkalspHoe
MPOU3BE/ICHNE BEKTOPOB. BhIUMCIIEHHE YITIOB MEXAY MPSMBIMH U TUIOCKOCTSMH.
Koop1MHATHO-BEKTOPHBII METOJT ITPU PEILICHUH F€OMETPUUYECKUX 3a/1a4

Padoyas nporpamma «I'eomerpus. (Yriy0JieHHbIN YPOBEHbD)»

MNOACHUTEJIBHAS 3AIINCKA

['eomerpust sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOXKHOCTh U3Y4UE€HHUs AUCLUIUINH €CTECTBEHHO-HAyYHOU
HAIIPaBJICHHOCTH W IPEAMETOB T'YMAaHMTApHOIrO LMKIA. IIOCKOJIBKY JIOTHYECKOE MBILUICHUE,
dopmupyeMoe TpH M3YYEHUH OOYyYarOIIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0OKa3aTeJIbCTBE TEOPEM M TOCTPOCHUM LETMOYKHM JIOTMYECKMX YTBEPKJICHHW IpU pELIECHUN
F€OMETPUYECKUX 3aJad, yYMEHHE BBIJBATaTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJA, B YACTHOCTH (PU3UUECKHUX
3aj1ad.

Llens ocBoeHHUs1 mporpaMMmsel yueOHOro kypca «l'eomerpus» Ha yriiyOJIEHHOM YpOBHE —
pa3sBUTHE WHIMBHUIYalIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMpU H3YYEHHUH TEeOMETpUH, Kak
COCTaBJISAIONICH MpeaMeTHON obnactu «MaremaTnka W MHPOpPMaTHKa» depe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUU U
JNeicTBUH, cHelM(PUUHBIX T€OMETPHH, U HEOOXOAMMBIX JI YCHEIIHOTO MPO(eCCHOHATBHOIO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHNEM MaTEeMAaTHUKH.

[TpropUTETHBIMH 3aJladyaMH Kypca T€OMETPUU Ha YriyOJE€HHOM YpOBHE, paCHIMPSIOIIUMU



U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCA:

pacuIpeHue NpeICTaBIeHUs O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYpPbI M (POPMHUPOBAHKE
OCO3HAHHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MUPOM,;

dopMHpoBaHHE NPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJEIISAX, IO3BOJISIOLINX ONUCHIBATh U N3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE OHATUHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUH;

(dbopMHpOBaHNE YMEHUS BIaJI€Th OCHOBHBIMU IOHITHUSAMU O IPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMM CBOWCTBaMH, 3HaHHE TeOpeM, (GOpMysl M yMEHUE WX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

dopmMupoBaHHE YMEHHs paclo3HaBaTh Ha 4YepPTEkaX, MOJCNSAX U B PEATbHOM MHpE
MHOTOTPaHHUKU U T€Ja BPAIlEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopmupoBanue OHUMaHUS BO3MOXXHOCTH aKCHOMaTUYECKOT O IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHui, (HopMUpOBaHHE MOHMMAHUS POJM AKCHOMATHKH IPH TMPOBEICHUU
pacCyXIEHUM;

dbopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAC PEIUICHUs
CTEpEOMETPUYECKHUX 33Jad M 3aJad C [PaKTUYECKUM coJiepKaHueM, (opMHUpOBaHUE
IPEJICTaBICHUsI O HEOOXOJUMOCTU JOKa3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMATUKU B IPOBEICHUM JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAIIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyJaroluxcsi, IMO3HAaBAaTE€IbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBILLICHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU: YMEHHS
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX OHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JpYT'HX Y4eOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIBbHBIX CHUTYyallUil, HCCIEAO0BaHUs
MIOCTPOEHHBIX MOJIEJICH, NHTEPIPETAIH [TOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIEpKaTENIbHBIMU JIUHUSAMU yueOHoro kypca «I'eometpus» B 10—11 kiaccax
aBnstoTes: «lIpsiMble M MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Temna BparieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B TPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMEThb ONEPUPOBATH HMOHATHSAMUY,
peNeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepXKATeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKMX YMEHUH
pacripeiesisieTcsi He TOJIBKO M0 CoJiepKaTeIbHbIM JIMHUSAM, HO U 110 rofjaM o0ydenus. CopepikaHue
00pa3zoBaHus, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaraM ocBoeHUst dDenepanbHoil paboueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYpPHUPOBAHO TaKUM 00pa30oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIIpOcaM oOydaromuecs o0palaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJICHHME TE€OMETPUYECKUMHU TOHATUSMU M HaBbIKaMU
MOCJIEI0BATEIbHO M TOCTYNATENbHO, ¢ COOJIOJEHUEM NPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTaBICHUH 00yUyarouXcsl, pacIupss
U yray6usis e€, o0pa3ys IpodHble MHOXKECTBEHHBIE CBSI3H.

[Tepexon k U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aarb ycnoBus s nuddepeHumanuy  00ydeHHs, MOCTPOEHUS HWHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, oOecrneyuTbh yriayOn€HHOe H3y4yeHHUE TeOMETpPUHM  Kak
COCTaBJISIIONIEH yueOHOTO TTpeameTa «MaTeMaTukay;

MOJTOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHUs MaTeMaTHKU C Y4ETOM BbIOOpa



Oynymen mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKIy OOIMMUM M MPOQECCHOHATBHBIM
0o0pa3zoBaHHEM.
Ha n3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyoaéHHOM ypoBHE oTBoauTcs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Helleto).
COJAEP)KAHUE OBYYEHUSA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIeIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajuleibHbIE IPSAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTD TPEX
IPSMBIX, APAUIEIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHO€ M LEHTpAIBbHOE
POEKTHPOBaHUE, n3o0pakeHne ¢puryp. OCHOBHBIE CBOMCTBA MApaLICIIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIIOCKOCTEM: NapauleiabHbIE INIOCKOCTH,
CBOMCTBA NapaieNbHbIX IIockocTel. [IpocTeiiie npocTpaHCTBEHHbIE (GUTYPBI HA MIIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, INPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHIUKYIIIPHON IIJIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. [lepneHaAuKyasp W HaKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMS (UIYyphl Ha IIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHAUKYIIIPHOCTU ABYX IUIOCKOcTer. TeopeMa
0 TPEX MEPIECHAUKYIIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHuKHu

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpuzma: n-yrospHas npusma, npsmas
U HakJIOHHas MpuU3Mbl, OOKOBas MW TOJHas TOBEpPXHOCTh npusMel. [lapamienenunen,
IPSIMOYTOJIBHBIN TNapajulelenunel U ero cBolcTBa. KpaTdaliime IyTM Ha MOBEPXHOCTU
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. ITupamupa: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIbHOM TNupamuibl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IPAaBWIbHAs NpPU3Ma M IpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA’AP, JOJEKadIp U UKOCAIP.

Bbruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJIOIIA1b OCHOBaHUM, TeOpeMa 0 GOKOBOH
MOBEPXHOCTU MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
IApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMU/IBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPABUIBHBIX MHOIOTPaHHHUKOB.



CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajUlelIeNuIend, CHMMETPHS
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIBHON UPAMU/IBL.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTUBOIIOJIOXHO HAIPABJIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE U BBIYATAHUE BEKTOPOB, CYyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA yMHOXKEHUS
BeKTOpa Ha yncio. [IonsaTre komIutanapHble BEKTOPBI. [IpM3HaK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cucrtema koopanHat B npoctpaHcTBe. KoopaunaTtel Bektopa. CBsi3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJl MexX1y Bekropamu. CkanspHOe
IIPOU3BE/IEHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHATHS: UWIMHAPUYECKAsh IOBEPXHOCTb, KOHHYECKAsh IMOBEPXHOCTh, chepuyeckas
MMOBEPXHOCTh, 00pa3yIOIIMe MOBepXHOCTEN. Tena BpaleHus : IWIMHIIP, KOHYC, yCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxkenue chepsl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpus cepsl
U miapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM NPSIMONW U HAKIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl U KoHyca. O0bEM 11apa v MapoBOro CETMEHTA.

KomOuHanuu Ten BpalleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omnucaHHas okoisio IunHApa. [lepeceuenune cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, Chepbl, BHUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHMUSL.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, Miomans cdepsl U e€ vacteil. [lonoOue B
npoctpaHcTtBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB M TeJl BpaALICHUs: CEYEHMs] LWIMHJIpA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajjieibHble OCHOBAaHHUIO M
POXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMH: METOJ] CJEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM MeTON MpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajibHasi CHMMETpHUs, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogobus. [Ipsmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYarolIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O HWJIE€HAa POCCUHCKOro OOIECTBa, MPEJICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUMCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHME JMYHOTO BKJaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas (pu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu30BbIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTHdeckoMy oOOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHHUS COIHMAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHW JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpY>KaOIIel cpeIbl, IIIaHUPOBAHHUE TTOCTYITKOB U OI[EHKH
MX BO3MOXKHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeibl;

8) neHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, TANOB €€ Pa3BUTHU M 3HAYMMOCTH JUIsl Pa3BUTUs LIMBUIM3ALIUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KyJIbTYpPOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUpOBATH ONPEACICHUS  TOHSATHA,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Ui 0000IIeHUs u
CpaBHEHU:A, KPUTEPHUU IIPOBOAUMOI0 aHAJIN3A,

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpEYUs B (akTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

ACJIaTb BBIBOJbI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKJIFOUSHHH 110 aHaJIOTUH;

IIPOBOAMTDH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (IIPSAMBIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOHMpaTh HanOoIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKkue AeiCTBHSA:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MNPOOJIEMy, YCTaHABIWBATh HMCKOMOE U JaHHOE,
(GbopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

MMpOBOANTH CaAMOCTOSATCIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICOOBAHUC 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNLHO (OPMYITUPOBAThH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOIECCA, a TAKIKEC BbIJIBUT'aTh IMPEAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pa6ora ¢ undopmaumeii:

BBIABJIATH )Ie(i)I/II_[I/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JJi1 OTBETAa HAa BOIIPOC U JJIA
pELIeHUs 3a1a4H;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W INHCBbMCHHBIX
TCKCTaX, JaBaTh IMOACHCHH 110 XO4Yy PCIICHHUA 3a/1a4, KOMMCHTUPOBATH HOHy‘IGHHBIfI pE3yibTaT,

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYX/1aeMOU TeMbl, MpOoOJIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYIMX YYaCTHHUKOB AMAIOra, OOHapYyKHBaTh Pazlu4he U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJCTaBISTh PEe3yabTaThl PEUICHHs 3aJlayd, DKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENILHO BRIOMPATh (POPMAT BBHICTYIUICHUS C YIETOM 3aj1ad MPE3ECHTALUN U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3ajaud, BbIOMpaTh Croco0 peleHus ¢ y4éTom
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM, OOBACHATh NPUUUHBI JOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOuUTh OIIMOKY, JlaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BHIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIIIOJHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YiIeHaMU KOMaH/]Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W CJIEIACTBHS W3 HHUX IpPH PEHICHUU
reOMETPUYECKUX 3a]1a4;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIONIOKEHUE MPSIMBIX B IIPOCTPAHCTBE, IUNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJTHO pAcCMO3HAaBaTh OCHOBHBIC BHbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMUjA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPHPOBATh MOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH MapauIeIbHOE, IEHTPAIbHOE M OPTOrOHAJIBHOE IMPOSKTHPOBaHKE (UTyp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeHHst (PUTYp Ha ITIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (HUTYp: BUJ CBEPXY, COOKY, CHH3Y;
BBIYUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpU3Ma, MHPaMUIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUTIOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPHI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH IEHCTBHSI HA/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKHUX OTHOIICHWH M HaXOXICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUUECKUX 3a]1ay;

U3BJICKaTh, TPEOOPA30BBIBATH M HHTEPIIPETHPOBATH MHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

PUMEHSTH MOJTyICHHBIC 3HAHHS Ha MPAKTHKE: CPABHUBATH M aHAIIM3UPOBATh peaibHbIE
CUTyallud, TPUMEHATh W3Y4YCHHBIC TIOHSATHS B TIPOIECCe TOWCKA PEHICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCIIMPOBATh PEaTbHBIC CHTYaIlld
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
reoMEeTPUYECKUX MOHATHI U TeOpeM, armapara ajreOpbl, perarh NpakTHYECKUe 3a1a4H,
CBSI3aHHBIE C HAX0XKJIEHHEM T'€OMETPHUECKUX BEIUYHH;

UMETb NPECTABICHUSI 00 OCHOBHBIX dTAlax Pa3BUTHS T€OMETPHH KaK COCTABHON 4acTH
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:



CBOOOJHO ONEPHPOBATH MOHATUSAMH, CBA3AHHBIMU C IIMJIMHAPUYECKON, KOHUUECKON U
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI IIOTY4EHUS;

OTIEPUPOBATH TMOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJaccu(puIUpOBaTh B3aUMHOE PACHOJIOKEHHUE CPEPhl U IIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalLleHUs, OObEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMs, TEOMETPUUECKUX Tesl C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM T€J BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIN B cepy M ONMMCAaHHBIA OKOJO cdepsl,
cdepa, BIMCaHHAsi B MHOIOI'PAaHHUK WUJIM TEJIO BPAILEHUS;

BBIYUCIIATH COOTHOLICHHS MEX]y IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeJI;

n300pakaTh M3y4daemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PHUCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHMS Tell
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATH ONEPALMK Ha/l BEKTOPaMH;

3ajlaBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOI CHCTEME KOOP/IMHAT;

pemaTh TEeOMETpPHUYECKHE 3aJadll Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OTIEPHUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBM)KEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBINOJIHATh HM300pa)KCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPHH, 3€PKATBHOW CUMMETPHH, TPH ITOBOPOTE BOKPYT
npsSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUYCHHSI MHOTOTPAHHUKOB U TEJI BPAILICHHI: CEUCHUS IMITMH/PA (TTapajuieIbHO
U TIEPIICHUKYISIPHO OCH), CEUEHUs KOHYca (MapasuieTbHbIe OCHOBAHHIO U MPOXO/ISIINE
yepes3 BEpIIMHY), CEUSHHs 11apa;

UCIOJIb30BaTh METOJbI TOCTPOCHUS CEYEHHMH: METOJl CJEeIOB, METOJ BHYTPEHHEro
POEKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKACHHUS;

OPUMEHATh TeOMETpHuYeckue (aKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
IPENOoIaraloIuX HECKOJIbKO IIaroB PEUIeHHUs, €CIIU YCIOBUS MPUMEHEHHUs 33aJaHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3aJa4d Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH W HaXOXKICHHE
reOMETPUYECKUX BEITHYNH;

NPUMEHSTH POTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PEILICHUH CTEPEOMETPUICCKUX 3a]1aY;



IPUMEHATH IIOJIyYEHHBIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh, AHAIM3UPOBATh U
OLICHUBATh peajbHbIe CUTYAIlH, IPUMEHSATh U3yYCHHbIC MOHSATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IMOMCKA pEeIIeHUsT MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIC CUTYAllMH Ha A3BbIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHbBIE
MOJIENIA C WCMOJIb30BAHUEM T€OMETPUUYECKHX MOHATUN M TEOpEeM, amrmapara aiareopsl,
pelaTh NpaKTUUYECKHUE 3a/1a4M, CBI3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BEITUUNH;
UMETh MPECTaBICHU 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU KaK COCTaBHOM 4acTh

byHaamMeHTa pa3BUTHS TEXHOJIOTUI

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
pa3aeiioB M TeM KoHTpoJibHbIC
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpaMMbI padoTbI
pecypchl
B
1 BEACHHE B 21 1 https://resh.edu.ru/subject/17/
CTEPEOMETPUIO
B3anmuoe
2 PaCIIOJIOKEHUE TIPSIMBIX 6 https://resh.edu.ru/subject/17/
B IIPOCTPAHCTBE
[TapannenpHOCTH
3 MPSAMBIX U ITIOCKOCTEN B 8 1 https://resh.edu.ru/subject/17/
MPOCTPAHCTBE
[IepnenuKyIsIpHOCTH
4 MPSIMBIX U INIOCKOCTEN B 25 1 https://resh.edu.ru/subject/17/
MPOCTPAHCTBE
VYribl B paccTosTHUA 16 1 https://resh.edu.ru/subject/17/
MHOrorpaHHuKu 9 1 https://resh.edu.ru/subject/17/
B
7 CITOPRL 11 https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE
[ToBTOpEHME,
8 obobmerHe 1 6 https://resh.edu.ru/subject/17/
cucTeMaTu3alus
3HAaHUU
OBIIEE KOJIMYECTBO 102 5
YACOB I10 [TIPOI'PAMME



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aeyioB U TeEM KoHnTpoJbHbIe
n/n Bcero o0pa3oBaTejibHbIE
IpOorpaMmmabl paﬁoT],I
pecypchl
[ToBTOpEHME,
1 0bobmenue 15 1 https://resh.edu.ru/subject/17/
CUCTCMaTHu3aluuAa
3HAHUU
A
2 HamTHeckas 15 1 https://resh.edu.ru/subject/17/
TeOMETpHUS
0618
3 beM 17 1 https://resh.edu.ru/subject/17/
MHOTOI'PaHHHKA
4 Tena Bpaienus 24 1 https://resh.edu.ru/subject/17/
IInomann
5 HOB?pXHOCTH 1 9 1 https://resh.edu.ru/subject/17/
00BEMBI KPYTIIBIX
TN
6 JIBrokeHUs 5 https://resh.edu.ru/subject/17/
IToBTOpEHME,
000
7 obobIeHHe 1 17 https://resh.edu.ru/subject/17/
CUCTCMaTHu3alusa
3HAHUU
OBHIEE KOJIMYECTBO 102 5
YACOB I10 ITPOT'PAMME

Jlnis mpoBenieHusI €AMHOTO TOCYJAapCTBEHHOTO dK3aMeHa 1Mo Mmaremaruke (namee - EI'D mo
MaTeMaTHUKE) UCIOJIb3YeTCs epedeHb (KOAUPHUKATOP) MPOBEPSAEMBIX TpeOOBaHUM K pe3ysbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHETro 0011ero 00pa3oBaHus U 3JI€MEHTOB
conepxanus. Ilpm mnposenenun EI'D mno wmarematuke 0a30BOro YpOBHS M3 IEpeyHs
(xomuukaTopa) BEIOUPAIOTCS MO3UIMH, COOTBETCTBYIOIIME (heepanpHoil pabodeil mporpamme
1o MateMaTHke (6a30BbIil ypOBEHb)

IIposepsiembie Ha EI'D mo maremaTnke TpeGOBaHUSI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBanus

Kox [IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yjibTaTaM OCBOEHMSI
[POBEPSIEMOTO OCHOBHOI 00pa30BaTeIbHON TPOrPpaMMBbI CpeIHEro 00IIero 00pa3oBaHus
TpeOOBaHMS

1 Bragenne MeTogaMu 10Ka3aTeabCTB, AITOPUTMAMU PELISHUS 3319, YMEHUE

dbopMynupoBaTh M ONEPUPOBATH MOHATHSAMH: OIpeAeNieHHEe, aKCHUOMa,
TeopeMa, CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE
(bOopMyIUPOBKH; MPUMEHITh HUX; yMeHUE (QOpMyIHpoBaTh 0OpaTHOE H



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

[IPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPBI U KOHTPIPUMEDBI,
MCIIOJBb30BAaTh ~ METOJ ~ MAaTeMaTMYecKOM  MHAYKLUUH;  IPOBOAUTH
TOKa3aTeJIbHbIE PACCYXKACHUS IIPU PELICHUH 3a/a4, OLIEHUBATh JJOTUYECKYIO
[IPABWJIBHOCTb  PAaCCY)KJIEHUH; yMEHHME  OIEpUpOBaTb  IOHSITHUIMMU:
MHOECTBO, IIOJIMHOYKECTBO, ONEpPALMM HaJ MHOXKECTBAMHU; YMEHUE
MCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  amnmapar Uil ONUCaHMsL
peaNbHBIX MPOLECCOB U SIBJICHUU M IPU PELICHUM 3a/1ad, B TOM YHUCIE U3
Npyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHATUSMH: Tpad,
CBS3HBIA rpad, AepeBo, LUKI, Ipad Ha MIOCKOCTH; YMEHHE 3aJaBaTh U
ONMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIOJIB30BATh TI'padbl MPH
pelIeHnu 3a1a4

'YMeHue onepupoBaTh NOHSTUSAMM: HATypajlbHOE YHCIIO, LIEJI0E YHUCIIO,
CTEINEHb C LIEJbIM [10Ka3aTelleM, KOPEHb HaTypalbHON CTENEHM, CTENEHb C
palOHaIbHBIM I10Ka3aTeIeM, CTENEHb C JEMCTBUTEIbHBIM IOKA3aTelEM,
7orapupmM 4YMCIa, CUHYC, KOCMHYC M TaHIMEHC IPOM3BOJBHOIO 4YHCIA,
OCTaTOK IO MOJAYJIO, PAlMOHAJIbHOE YMCIO, HPPALUOHAIBHOE YHCIIO,
MHOYECTBA HATYpPAJIbHBIX, LIEJIbIX, PAllMOHAJIbHBIX, JEHCTBUTEIbHBIX YHCEIT;
YMEHHME UCIOJb30BaTh MPU3HAKK JEJIMMOCTH, HAMMEHbIIUN OOIIUiI
NenuTeNnb U HauMeHblIlee ol11ee KpaTHoe, aropuT™ EBKiinjia npu pereHuu
3a/1a4; 3HaKOMCTBO C PA3JIMYHBIMU MMO3ULIMOHHBIMU CUCTEMAMU CUUCIICHMUS;
YMEHUE BBINOJIHATH BBIYMCICHUE 3HAYCHUH U IPpeoOpa30BaHuUs BbIpaKEHHUH
CO CTENEHSMH M Jorapudpmamu, MpeoOpa3oBaHUs IPOOHO-pAIIHOHATBHBIX
BBIDQ)KEHUI; YMEHHME OIEpUpPOBATh MOHATHAMU: IOCIEIO0BATEIbHOCTD,
apu@meTnyecKas Mporpeccus, reoMeTpuueckas mporpeccusi, 0ECKOHEUHO
yObIBarolasi ~ reoMeTpuyeckass  Iporpeccus;  yYMEHHME  3a/aBaThb
M0CJIEIOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJAYJIb U apryMEHT KOMIUIEKCHOTO uucia, (popma
3alMCU KOMIUIEKCHBIX 4Hcell (FeoMeTphyYecKasi, TPUTOHOMETpUYecKas |
anreOpanveckas); yMeTh MPOU3BOAUTH apu(PMETHUYECKUE JEeHUCTBHUS C
KOMIUIEKCHBIMH ~ YMCJIaMM;  TPUBOJIUTH  MPUMEPHl  MCIOJIb30BaHMS
KOMIUIEKCHBIX UHCENl; ONEpPHpPOBaTh MOHATHUSAMH: Marpuna 2X2 u 3X3,
OTIpe/IeNIUTENb MAaTPHUIIbl, FEOMETPUUECKUI CMBICI ONpeaeIUTeNs

YMeHHE OIlepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, HPPALMOHAIBHBIE,
MoKa3aTebHbIC, CTENEHHbIe, JOorapupMHUUECKUue, TPUTOHOMETPUUECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH IMOHATHIMM:
TOKJECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHMH M HEPAaBEHCTB, PABHOCWIBHOCTH YpPaBHEHWIA,
HEPaBEHCTB U CUCTEM; YMEHHE pellaTh YPaBHEHHUs], HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PAa3IMYHBIX NPUEMOB; pellaTh YPABHEHWs, HEPABEHCTBA H
CHUCTEMBI C IApaMETPOM; IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
[UIsL pellieHus MaTeMaTH4eCKHX 3a7ad M 3ajad U3 pa3JIn4yHbIX oOacteit
HayKH U pEaJIbHOM JKHU3HH

YMeHue onepupoBaTb MNOHATUSIMM: (YHKIUS, YETHOCTh (PYHKIIHH,
NEpUOJIMYHOCTh (YHKLMH, OTPAHUYEHHOCTb (YHKIHMH, MOHOTOHHOCTBH
GyHKIMHM, SKCTpeMyM (GYHKIUU, HauOoJblliee U HAaUMEHbIIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HENpepbIBHAs (PYHKIUSA, aCUMOTOTH I'paduka
GbyHKIIMM, TIepBasi U BTOpasl MPOU3BOJHAS (DYHKIIMU, T€OMETPUYECKHN U
¢u3nueckuif CMBICI TPOM3BOJHOM, MEpBOOOpa3HasA, ONpeaeTIEHHBIN
WHTETpaJl; YMEHHE HaXOAWTh AaCUMNTOTHI Tpaduka (QyHKIUU; yMEHUe
BBIUMCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEAEHMS, YACTHOI'O U KOMITO3ULIUU
GyHKIMI, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduKy QYHKIIMH; YMEHUE




HAaXOJAUTh MPOU3BOJHBIE 2JIEMEHTApHBIX (DYHKIMI; yMEHHE HCIOJIb30BATh
MPOM3BOJHYIO Uil HCCIENOBaHUS (DYHKIHMHA, HAXOIUTh HAaWOOJbLINE U
HalMEHbIIME 3HadeHUs (QYHKUMUH; CTPOUTh IpadUKd MHOTOYICHOB C
MCIIOJI30BAaHUEM — allapaTa MaTeMaTH4YeCKOro aHaiu3a, I[PUMEHSTh
[IPOM3BOJHYIO JJIs1 HaXOXKJEHHsI HAWIy4Ilero pelleHusl B NPUKIIAIHBIX, B
TOM YHCJIE COIMAIbHO-?PKOHOMHYECKHX M (PM3UUECKUX 3a]adax; HaXOIUTh
IoIaau U 00bEMBI (GUIyp C ITOMOIIBIO MHTErpaja; NPUBOIUTH IPUMEPHI
MaTeMaTHYECKOTO MOJICIMPOBAHUS C MOMOINBI0  Au(QepeHIHaTbHBIX
ypaBHEHU U

'YMeHue onepupoBarh NOHATHAMU: Ipaduk GyHKIHUU, OOpaTHAs (QYHKIHS,
KOMITO3MLMS (YHKIMH, JTMHEHHas GYHKIMS, KBaapaTudHas (QyHKIuS,
paunoHanbHas (YHKIMSA, CTeNeHHas (YHKIHS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMHM, TOKa3zaTelbHAs M
norapupmuueckas (QyHKIUHM, yMEHHE CTPOUTh TpaduKu H3y4EHHBIX
(GbyHKIMI, BBIONHATH peoOpa3oBanus rpadukoB QYyHKIUN, UCTIOTB30BATh
rpaduKu Ut U3yYSHHS TIPOLIECCOB M 3aBUCUMOCTEH, TIPU PEeILICHUH 33/1a4 U3
Npyrux y4eOHBIX IMPEIMETOB W 3aJad W3 PeaNbHOW >XKHM3HHU; BBIPAXKaTb
(dopMyTaMu 3aBUCHMOCTH MEXy BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA M
rpaduku QyHKUMI IS pelIeHus ypaBHEHHMH, HEPAaBEHCTB W 33ja4 C
napamMeTpamMu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHuil ypaBHEHH, HEPAaBEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
[POLIEHTHI, JOJIM W YacTH, Ha JABHXKEHHE, PabOTy, CTOMMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 33/Ja4d U3 O0JIACTH YNpPaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HX
CHCTEMBl 110 YCIOBHUIO 3a/add, MCCIIEJOBATh IOJYYEHHOE PELICHUE U
OLIEHUBAaTh NPaBJONOJO0OHOCTh pE3yJbTaTOB;, YMEHHE MOJEIUPOBAThH
peaibHblE CUTyallUM Ha S3bIKE MaT€MAaTUKH; COCTaBIISATH BBIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CHCTEMBI IO YCIOBHIO 33]1a4M, UCCIIEJ0BATh
[IOCTPOCHHBIE ~ MOJAEIM C  MWCIOJb30BAaHMEM  amlmapara  ajareopsl,
MHTEPIIPETUPOBATH IMOITYYEHHBIN pPe3ysIbTaTr

'YMeHue onepupoBaTh MOHATHSAMHU: CpelHee apudmeThyeckoe, MeAuaHa,
HanOoJpIllee U HauMEHbIIee 3HAUYEHUs, pa3Max, JAUCIEpPCHsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHME M3BJIE€KaTb, MHTEPIPETHPOBATH
UH(OPMalKIO, MPEJCTaBICHHYI0 B Ta0nMIax, Ha JAuarpamMMax, rpadukax,
OTpakarolllyl0 CBOMCTBA pealIbHbIX MPOLIECCOB U SIBJIEHUI; MPEACTABIAThH
MHGOpPMALIMIO € TOMOINBIO TabMuI] M  JuarpaMM; HCCIEIO0BaTh
CTaTUCTUYECKUE JAaHHbIE, B TOM 4HCIE C IpPHUMEHEHUEM TIpaduyecKux
METO/IOB U BJIEKTPOHHBIX CPEJCTB; TpapUUECKH MCCIIE0BATh COBMECTHBIE
Ha0JII0JIEHUS C IOMOIIBIO JUarpaMM paccerBaHUs M JIMHEIHON perpeccun

'YMeHue onepupoBaTh MOHATUAMU: CITy4aiHBIN OIIBIT U CITy4aifHOe COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIYMCIATH BEPOSITHOCTH C
MCIIOJIb30BaHUEM I'paUUeCKUX METOJIOB; MPUMEHATH (POPMYJIIBI CIIOKEHUS
1 YMHOXKEHUSI BeposiTHOCTEH, (OpMyily MOJHONH BEpOSTHOCTH, (PopMyiIy
bepHynnn, koMOMHATOpHBIE (DAKThI U (OPMYIIbI; OLIEHUBATh BEPOSITHOCTU
peasibHbIX COOBITUH; yMEHHE OINEepUpPOBaTh MOHATUSAMU: CllydaiiHas
BEIIMYMHA, PACIpPEACIICHUE BEPOSATHOCTEH, MAaTEMAaTU4ECKOE OXUIAHUE,
ucriepcuss U CTaHJapTHOE OTKJIOHEHHE CIy4yailHOW BETUYMHBI, (PYHKIIHMH
pacupeneneHus M IUIOTHOCTM  PAaBHOMEPHOIO, IIOKa3aTelIbHOIO U
HOPMAJIBHOT'O PacpeleICHUI; YMEHUE HCII0Ib30BATh CBOMCTBA N3yYEHHBIX
pacupeneNneHuid Ui PElIeHUs 3a1ay; 3HAKOMCTBO C IOHATHUSAMH: 3aKOH
OOJIBIINX YHCEI, METOJbl BHIOOPOUYHBIX HMCCIIEIOBAaHUN; YMEHNE IPUBOJIUTh




OpUMEpbl MPOSBICHUS 3aKOHa OOJBIIMX 4YHCEN B HPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH MOHATUSMHU: COUYETAHHE,
[IEPECTAHOBKA, YUCIIO COYETAHUH, YUCIIO NepecTaHOBOK; OnHOM HbroTOHA;
YMEHHUE MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCYNKACHUS JUIS PELICHUS
3ajjay; OLCHMBATh BEPOATHOCTU peallbHBIX COOBITHI; COCTaBIIATH
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH NOJYYECHHBIH PE3YJIbTAT

YMEHHEe  OmepupoBaTh  MOHATUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIA, IJIOCKUN yroJl, JBYTPaHHbIN
YIOJI, TPEXTPAHHBINA YroJj, CKPEIIMBAIOIIHUECS IPSAMbIE, NAapaJUICIbHOCTh 1
[IEPIECHAUKYJIIPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJl MEXAY NPSMBIMU, YTOJI
MEXy NPSMOM U INIOCKOCTBIO, YTOJI MEXIY INIOCKOCTSAMHU, PACCTOSHHUE OT
TOYKH OO IUIOCKOCTHU, PACCTOAHUC MCIKAY IMPAMBIMH, PACCTOAHUC MCIKAY
IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh IPU PELICHUM 3aJad H3YyYCHHBIC
(baxkThl U TeOpeMbl IJIAHUMETPUU; YMEHHE OIICHHBATH pa3Mepbl 0OBEKTOB
OKPY’KAIOIIEro MHpa; CTPOUTh MAaTEMaTH4YECKHE MOJEIN C IIOMOILIBIO
rCOMETPHUICCKUX MOHATHUHA | BCJIMYMH, pelIaTrb CBA3aHHBIC C HUMU
[IPAKTUYECKHE 33]1a4H
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YMeHne omnepupoBaTh MOHATUSAMU: IUIOMAnb (QHUTYpBl, 00BEM (UTYDHI,
MHOTI'OI'PaHHMK, IPaBUJIbHBI MHOIOI'PaHHHK, CEYeHHE MHOIOI'PaHHHKA, KYO,
napajieNienuIe], Ipu3Ma, nupamuaa, Gurypa u mOBEPXHOCTh BpAICHHUS,
[WIMHAP, KOHYC, map, chepa, Mmiomans chepbl, IIONAab MOBEPXHOCTH
NUpPaMUJIbl, IPU3MBI, KOHYCa, LMJIMHApPA, 00BEM KyOa, MpsSMOYrOJbHOTO
napajuleJenunena, NOUpaMuibl, NPU3MBL, LWIMHAPA, KOHyca, Ilapa,
pa3BEPTKaA MOBEPXHOCTH, CEUEHUSI KOHYCAa U LIUJIUH/pA, apajuleIbHble OCU
WIK OCHOBaHMIO, CEYEHHE Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWIMH]IpA, KOHYCa; YMEHUE CTPOUTH CEYEHNE MHOIOIPaHHUKA, H300paXxaTh
MHOI'OI'PaHHHUKH, (UTYpbl U MMOBEPXHOCTH BPALICHUS, UX CEUECHUS, B TOM
YKCIIe C MOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE NMPHUMEHSTHh CBOMCTBA
reOMEeTpUUECKuX (DUTYp, CAMOCTOSTEIBHO (OPMYIHPOBATH OMpPEIEeTEHHS
M3yd4aeMbIX (Uryp, BBIIBUraTh THUIIOTE3bl O CBOMCTBAaX M MpPHU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBaTH MJIM OMNPOBEPraTh MX; yMEHHE
POBOAMTD KJIacCU(UKALNIO GUTYP 10 Pa3IMYHBIM MTPU3HAKAM, BBINOIHSATD
HE00X0/IMMbIE IONIOJTHUTENIbHBIE TOCTPOCHHUS
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YMeHue onepupoBarTh IMOHATHSMHU: JBU)KEHHE B  IPOCTPAHCTBE,
napajjielbHbIi MEepeHoC, CUMMETpPUs Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue MOA00Us, TMOAOOHBIE (QUTYPBI; YMEHHE
pacrio3HaBaTh paBHble M MMOJOOHBIE (UTYpHl, B TOM 4YHCJIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpPE; MCIOIb30BaTh N'€OMETPUUECKHE OTHOLIECHUS MPU
peLIeHUH 3a/1a4; HaXOJUTh T'€OMETPHUYECKHE BENIWYHMHBI (JIJIMHA, Yrod,
rom1aib, 00BEM) MPH PEIICHUH 3a]a4 U3 IPYTUX YUeOHBIX MIPEIMETOB U U3
peasbHOM JKU3HU; YMEHHUE BBIYMCIIATh T€OMETPHUECKUE BETHMUMHBI (JIMHA,
yroJi, IIomaab, o0bEM, IUIOU[ab MOBEPXHOCTH), MCIONb3Ys HU3Y4YEHHBIE
(GopMyNbl U METONbI, B TOM 4YHCIE: IJIOMIAAb MOBEPXHOCTH HMHPAMHJIBL,
Npu3Mbl, KOHYyca, I[WJIMHApA, IUIOMAgs cdepbl; 00bEM  KyoOa,
NPSMOYTOJIBHOTO —TapajUiesienunesa, MUPaMUAbl, TPU3MbI, IMIMHApPA,
KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00BbEMOB MTOTOOHBIX (HUTYp
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YMeHue onepupoBaTh NOHATHUSIMM: IPSIMOYToJIbHas CHUCTEMa KOOPAMHAT,
BEKTOpP, KOOpPJIWHATBI TOYKH, KOOpPAMHATBI BEKTOPA, CyMMa BEKTOPOB,
POM3BEJCHUE BEKTOpa Ha YHMCIO, pa3jokKEeHHE BeKTopa Mo 0Oasucy,
CKaJsIPHOE IPOU3BEIEHUE, BEKTOPHOE IIPOM3BEIACHHUE, YOI MEKIY|
BEKTOPAMH; YMEHHE UCIIOJIb30BATh BEKTOPHBIN M KOOPAUHATHBINA METOA IS
pelIeHns: TeOMEeTPUUYECKUX 3a4a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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'YMeHue BhIOMpaTh MOIXOSIINM METOJ AJIsl pEeUIeHUsl 3a/1a4k; IOHUMaHHUe
3HAYMMOCTH MATEMAaTUKH B W3YYCHHHM TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBICHUN; yMEHHE pacro3HaBaTh NPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHl MAaTEMaTUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAyKH

Hepe'leHL IJIEMEHTOB COAECPKAaHUS, IIPOBEPHACMBIX HA EI'D mo maTemaTunke

Kon [IpoBepsieMbIil 2JIEMEHT COAEP KaHUS

1 Yucna u BBIYHUCIECHUS

1.1 Harypasibable u 1ensle yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

1.2 PannonansHbie yncia. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, MPOIEHTHI, 0ECKOHEYHBIS
MEPUOINICCKHIE IPOOH

1.3 Apudmernueckuil KOpeHb HaTypajlbHOW creneHu. JleficTBus ¢ apudMeTHuecKuMu
KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ palMOHaJIbHBIM IHOKa3areneM. CBOMCTBa
CTETICHU

1.5 CuHyc, KOCUHYC U TAaHT'€HC YHCIOBOT'0 apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC
YICIIOBOTO apTyMEHTa

1.6 Jlorapudm uncna. Jlecarnynasple U HaTypaltbHbIE JOrapupMBbI

1.7 JlelicTBuTenpHbIC YnciIa. ApupMeTHUECKUE ONEepaluy ¢ JeHCTBUTEIBHBIMU YHUCIAMHU.
[TpuGnKEHHBIE BBIYMCIICHUS, TTPABIJIa OKPYTJICHUS, MPUKUIKA U OLIEHKA Pe3yJbTaTal
BBIUMCIICHUN

1.8 [TpeoOpazoBaHye BBIPAKCHHMA

1.9 KommiekcHble yncia

2 YpaBHEHMs U HEpaBEHCTBA

2.1 Llenble ¥ IpOOHO-paAIIIOHAIbHBIE YPAaBHEHUS

2.2 M ppanmoHanbHble ypaBHEHUS

2.3 TpuroHomeTpruyeckue ypaBHEHHs

2.4 [Toka3arenbHble U JorapupMUUECKHe YPaBHEHUS

2.5 [{enble u TpoOHO-palOHAIbHBIE HEPABEHCTBA

2.6 ppanmoHaibHble HEPAaBEHCTBA

2.7 [TokazarenbHbIE U JJOrapu(PMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTpuyeckue HepaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10  |YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMH

2.11  Matpuua cuctemsl JUHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpHIIbI

3 DyHKIMH U TpaduKu

3.1 @DyHKIuMsA, crnocodbl 3amanus ¢yHkuuu. I'paduk Pynxnumu. B3aunmuo obOparHble
¢dyskiun. YétHaple u HeuéTHble pynkuuu. [lepuoanueckue GpyHKImm

3.2 OOnacTe oOmpeneNeHusT W MHOXECTBO 3HaueHu ¢yHkuuu. Hymu  dyHxmm.
[TpoMexyTKH 3HaKONOCTOSTHCTBA. [ [poMeXyTKH MOHOTOHHOCTH PYHKIIMHU. MaKkCUMyMBbI
U MUHUMYMBl (QyHKiuu. HauGomnbiiee W HauMeHblllee 3HaueHHE (QYHKIMHA Ha
IPOMEKYTKE

3.3 CreneHHasi GyHKLUS C HATYpaJbHBIM U LIEJbIM MokasareneM. E€ cBoiicTBa u rpaguk.
CBolicTBa U rpauK KOpHsI H-OM cTeneHn

3.4 TpuronomeTrpruyeckue QyHKIMH, UX CBOWCTBA U rpaQUKu

3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

3.6 Touku paszpeiBa. AcuMnToThl rpadukoB ¢pyHkiuil. CBoiicTBa GyHKIINI, HEIPEPHIBHBIX

Ha OTpe3Ke



3.7 [TociienoBaTENLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN

3.8 Apudmernueckast 1 reoMmeTpuueckast nporpeccui. @opmya CI0KHBIX MPOLIEHTOB

4 Hauana maremMaTnyeckoro aHaamsa

4.1 [TponsBonnas Gynkiun. [Ipon3BoaHbIe 3IeMEHTApPHBIX (QYHKINN

4.2 [IpuMeHeHre TMPOU3BOJHOM K MCCIEAOBAHUIO (YHKIMM HAa MOHOTOHHOCTh U
HKCTpeMyMbl. HaxokJeHne HamOONbLIer0o W HAaUMEHBLIET0 3HAYeHHs (DyHKIHH Ha
OTpe3Ke

4.3 [TepBooOpazHas. MaTerpan

9) MHOXeCTBa U JIOTUKA

5.1 MHO>KeCTBO, Olepalu HaJl MHOXKecTBaMu. [{narpammbl Ditiepa - Benna

5.2 Jloruka

6 BeposTHOCTh M CTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposTHOCTh

6.3 KomMmOunHaropuka

7 [ 'eomerpus

7.1 DuUrypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TJIOCKOCTH B TPOCTPAHCTBE

7.3 MHOTOIpaHHUKH

7.4 Tena ¥ MOBEpXHOCTH BPALLIEHUS

7.5 KoopauHaThl U BEKTOPBI

PaGouas nporpamma «BeposiTHOCTL M CTATUCTUKA.» (YIJ1y0J1eHHbI YPOBEHB)

INOACHUTEJIBHASA 3AIINCKA

V4eOHblii kypc «BeposTHOCTh M CTaTHUCTHKa» YIIyOJNEHHOrO YpPOBHS SBIISETCS
MPOJOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJIEHHOTO YPOBHS Ha YpPOBHE
cpenHero oo6mero oOpa3oBaHUs. YUeOHBIM Kypc TpenHasHadeH uisi (QopMupoBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl UM IMOHHUMAaHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOro MHCTPYMEHTA JUIsSl U3yYeHUs CITydalHbIX COOBITUH, BETMYUH U ITporieccoB. [Ipu
U3y4eHHHM Kypca o0OoramarTcs MpeICTaBIeHUsT OOydYaloIIMXCsl O METO/aX HCCIIEIOBaHUsS
U3MEHYMBOTO MHpA, Pa3BUBACTCAd MOHUMAaHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJOB TMO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HamlpaBiI€HO Ha 3aKpEIUICHWE 3HaHWM, MOIY4YEeHHBIX NpU
M3YYEHHUU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, U Ha pa3BUTHE MPEJCTABICHUN O
CIIy4aifHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH Ha BaXXHBIX MIPUMEpaX, CEOKEThl KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcs: J0HKHO COPMHUPOBATHCS
npefcTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHUX MOJeNsX,
UCTOJBb3YEeMBbIX  JIISl  ONHUCAaHMS AHTPOINOMETPUYECKUX M JIeMOrpaUyecKux BeIUYHH,
HOTPEIIHOCTE B Pa3IUYHbIE poOJAa H3MEPEHMAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B 00IIECTBE. Y UeOHBII
Kypc siBisieTcss 0a30i 1 OCBOGHMSI BEPOSTHOCTHO-CTATUCTUYECKMX METO/0B, HEOOXOJIMMBIX
CHEeIMaIUCTaM HE TOJbKO HWHXEHEPHBIX CHEUHaJbHOCTEH, HO TaKK€ COLHUAIbHBIX U
MICUXOJIOTHYECKUX, IOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHbIE HAayKH B 3HAYUTENILHOM Mepe



MCIIOJIB3YIOT allfapar aHajin3a 00onbInX JaHHbIX. LleHTpanbHyto yacTh yd4eOHOTO Kypca 3aHUMaeT
oOcyxJeHne 3akoHa OOJBIIMX 4YHCeT — (QYHIAMEHTAILHOTO 3aKOHA MPHUPOJBI, HMEIOIIEro
MaTeMaTHYECKYIO (hOpMaTU3aInio.

B cooTBeTcTBUU ¢ yKa3aHHBIMHU IIEJIIMU B CTPYKTYype y4eOHOTro Kypca «BeposTHOCTH u
CTaTHCTHKA» Ha yYrayOJIEHHOM YpPOBHE BBIIETICHBI OCHOBHBIC COJICPIKATEIbHBIC JIMHUU:
«CnyyvaiiHble cOOBITUS U BEpOSTHOCTU» U «CilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrMO OCHOBHBIX JIMHUH B y4eOHBII KypcC BKIIOYECHBI 3JIEMEHThI TEOPUH I'pad)0B U TEOpUU
MHO>KECTB, HEOOXOIUMBbIe JJIs TOJTHOLIEHHOTO OCBOCHUS MaTepuaia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MaTEMaTHYECKIX Y4EOHBIX KYpPCOB.

Conepxanne nuauH «CllydailHble COOBITUS M BEPOSITHOCTH CIY)KUT OCHOBOW ISt
(dbopMUPOBaHUS MIPEJCTABICHUH O PACIIPEICTICHUH BEPOSATHOCTEH MKy 3HAUCHUSIMU CITyJaitHBIX
BEJINYMH. BaKHYIO 4acCTh B 3TOM COAEPKATEIbHOM JIMHUHU 3aHUMAET U3YYEHUE T€OMETPUUECKOTO
U OMHOMHAIBHOTO PACHPECICHUNH W 3HAKOMCTBO C HUX HENPEpPHIBHBIMU aHAJOoraMud —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM PacpeleICHUSMH.

TeMmbl, CBA3aHHBIE C HENPEPBHIBHBIMU CIIYYallHBIMM BEIMYMHAMHU U PaCHpEeAeIICHUSIMU,
AKIIEHTUPYIOT BHUMaHHE OOYyYaloOlUXCsl HA OMHCAHMM M W3YYCHHM CIIyYalHBIX SIBJICHHUH C
MOMOIIIbIO HeMpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMaHHE YIETSETCS MOKAa3aTelIbHOMY H
HOPMAaJIbBHOMY PacCIpeeICHUSIM.

B ydyeObHOM Kypce mnpeaycMaTpuBacTCsi O3HAKOMHUTEIBHOE H3YyYEHUE CBS3U MEXIY
CIIy9aifHBIMU BEJTMYMHAMU U OMTUCAHHUE ITON CBS3H C TOMONIBI0 KOA(h (PHUIIMEHTA KOPPEIISIIHH U €70
BBIOOPOYHOT'O aHajgora. OTH DJEMEHTHI COJEPKaHMsS pa3BUBAIOT TeMy «Jluarpammbl
paccerBaHMsI», U3YUCHHYIO Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi, U BO MHOTOM OMUPAIOTCS
Ha CBEJICHHUS U3 KypCOB anreOpbl M reOMETPHH.

Emé onun snemMeHT coaepkaHus, KOTOPBI MpeasiaraeTcsi Ha 03HAKOMUTEIIbHOM YPOBHE —
MOCIIEA0OBATEIHHOCTh CIIYYaliHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONINX B €IUHUILY BPEMEHHU.
O3HakOMJIEHHE C paclpefelieHUEM BEpPOATHOCTEH KOJNMYECTBAa TaKUX COOBITH HOCHUT
Pa3BUBAIOIINI XapaKTep U SBISETCA aKTyaJbHBIM I OyAYyIIUX aOUTYpPHEHTOB, MOCTYIAOIINX
Ha Yy4eOHBIC CHEIUATbHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMH HayKaMH, TICUXOJOTHEH U
YIpaBJICHUEM.

Ha wuzydenne yueOHOro kKypca «BeposiTHOCTh M CTAaTUCTHKA» Ha YTIIYOJICHHOM YpPOBHE
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJISITIO)

COILEPKAHUE OBYYEHUSA

10 KJIACC

I'pad, cBsa3ublil rpad, mytn B rpade: nukiasl u nenud. CreneHp (BaJIGHTHOCTb) BEPIIMHBI.
I'padsl Ha uTocKOCTH. [lepeBbs.

CrnyvaiiHple SKCHEPUMEHTHI (OMBITHI) U CIIydaifHble COOBITHS. DJIEMEHTapHbIE COOBITUS
(ucxozpl). BeposiTHOCTH ciydaifiHOTO COOBITHS. BIHM30CTH 4acTOTBI M BEPOSITHOCTU COOBITHH.
Crny4aiiHble OTIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHUAMU.

Onepanu HaJl COOBITUSAMH: TIEpECEUYCHHE, OOBEAMHEHUE, MPOTUBOIIOJIOKHBIE COOBITHS.
Jwuarpammsl Oisiepa. @opMmyiia CI0KEHUsI BEPOATHOCTEN.

VcioBHas BEpOSATHOCTh. Y MHOKEHUE BEpPOSATHOCTEW. [[epeBO CiydailHOrO 3KCHEPUMEHTA.
®opmyna noiaHoi BepoaTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

BunapHblif cny4aiiHbli ONBIT (MCHBITAHHME), YCIeX W Heyaada. He3aBHcHMBblE HMCIBITAHMSL.



Cepusi HE3aBHUCHMBIX HUCIHBITaHUN 10 TiepBoro ycmexa. [lepectanoBku u dakropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepus He3aBHCUMBIX UcTibITaHui bepryim. CiryuaitHblii BEIOOp U3 KOHEYHOH COBOKYITHOCTH.

CnyuaitHass BenuuuHa. Pacrnpegenenue BeposiTHOcTed. [luarpamma pacmpeneneHus.
Onepauny Haj cay4yailHBIMU BelnMuMHaMu. buHapHas ciydaiinas
BenuuMHAa. [Ipumepsl pacipeesieHuil, B TOM 4nCie TeOMETpUYECKOe 1 OMHOMHUAIIBHOE.

CoBMecTHOE pacrpelelleHHe JByX Cly4ailHbIX BednuuH. HesaBucumele ciaydaiiHble
BEJIMYMHBI.

MaremaTtnueckoe 0kuaHue CrydaiiHol BelMYuHbI (pacnpenenenus). [Ipumeps! mpuMeHeHus!
MaTEeMAaTHYECKOTO OXHJaHUs (CTpaxoBaHUE, JOoTepes). MaTemMaTHueckoe OXHaAaHue OWHApPHON
CIIy4yallHOM BeIWYMHBl. Maremarndeckoe OKHUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MareMaTH4ecKoe 0’KUAaHNE TEOMETPUYECKOT0 M OMHOMHUAIIBHOTO PACIPEaeIICHHIA.

Jucnepcuss U CTaHIApTHOE OTKJIOHEHHUE CIIy4aillHOM BeNWYMHBI (pacrpeneneHus). Jucnepcus
OuHapHOI cilyyailHOM BelMMYMHBI. MaremMaThyeckoe OXXKUIAHHWE MPOU3BEICHUS U JIUCIEPCHs
CyMMBl HE3aBHCHMBIX CIy4yailHbIX BeJMUYuH. Jlucnepcuss M CTaHJApPTHOE OTKIJIOHEHME
OMHOMMAJIBHOTO paciipenesieHus. Jucnepcuss U CTaHJapTHOE OTKJIOHEHHE I'€OMETPHUYECKOro
pacnpeneneHus. »

11 KJIACC

CoBMecTHOE pacnpeleeHHe JBYX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

HenpepeiBHble citydaiiHble BeauduHbl. [Ipumeppl. @yHKIMSA IUIOTHOCTH BEPOSATHOCTU
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHEe M €ro CBOMCTBA. 3ajadd, IPUBOIALIME K
NI0KA3aTeIbHOMY DACHPEICIICHUI0. 3aJayl, MPHUBOIAIIME K HOPMAIbHOMY paclpe/eleHUIO.
@YHKIMSA IIOTHOCTH BEPOSITHOCTH IOKA3aTEebHOTO paclpenesieHus, (QYHKIUS IUIOTHOCTU
BEPOSITHOCTH HOPMAJIBHOIO pactpezaesneHus. OyHKIMsa IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneseHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIALIME K
pacupenenenuro I[lyaccona.

KoBapuanuss aByx ciyyaiiHbIX BenuduH. Koap@UIMEHT JIMHEHHOW KOppessHH.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounsblil k03¢ dunuent koppensuuu. Pasnudne
MEXIYy JIMHEHHOM CBS3bI0 M IPUYHMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HaMMEHBIIINX KBAIpPaTOB.

I[lnanupyemMbie pe3yjbTaThbl OCBOEHHS Y4eOHOr0 KYpPCa «BEPOSATHOCTH M CTATHCTHKA»
(yriry0JieHHBIH YPOBEeHb) Ha YPOBHeE CpeiHero o0uero oopa3oBaHus

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHUICKOrO OO0IIEeCTBa, MPEACTABICHHE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTo oOIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIbHBIMM HMHCTHUTYTaMH B



COOTBETCTBUU C MX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SIKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAayKH M JEATEJIbHOCTBIO YYEHOIr0, OCO3HAHME JMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl ICTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0Oe30macHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
NUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITHH U OT/ABIXA, pETryJsipHas (pu3ndeckas akTHBHOCTD ),
($u3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEITbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESTENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKUX 337a4 MAaTEMAaTHYECKOW HATPaBJIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHMYECKHX IMPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUEHTAIIHSI Ha TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHMM JJIs pelIeHUs 3a7a4 B 00J1aCTH OKpY>KaroIel cpeibl, IIaHUPOBAaHUE MOCTYIIKOB U OLEHKU
MX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEN CPebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak cQepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTeMaTHYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue aeiicTBUA:



BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHYEeCKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (DOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHULATENIbHbIC, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, MpeasiaraTb KPUTEPUH ISl BBISBJICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh ApPryMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BbIOMpaTh HanboIee MOAXOASAIMIUN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIIEIOBATEIILCKUI MHCTPYMEHT ITO3HAHUS, POPMYITUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBaThH HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCJICIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENILHO (POPMYIUPOBATH 0000IIEHUS M BBIBOABI IO Pe3ylbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIIMH, JAaHHBIX, HEOOXOIMMBIX ISl OTBETAa HA BOMPOC M JJIsS
pElIeHNs 3a1a4H;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAaJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MPE/ICTABICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEICTABIIATH €€ B Pa3IMYHBIX (hOpMax, HWILTIOCTPUPOBATH
rpaduyecku;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'IHpOBaTI) CY)KI[eHI/ISI B COOTBETCTBHH C yC.]'IOBI/ISIMI/I U nIeirsaMu
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaX, AaBaTh IIOSICHCHUS I10 XO)Iy pemeHI/m 3aJa4u, KOMMeHTI/IpOBaTB HOHy‘IeHHBII)’I pesym)TaT;

B XOJIe OOCYXICHHsI 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TeMbI, MPOOIEMBbI,



pelaeMoi 3alauyy, BBICKA3bIBATH MJCH, HALEJICHHBIC HA IOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4HUe U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme HOopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEN
ayJIUTOPUHU.

PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHU ¢ y4€TOM HOBOM MH(DOPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJLJIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3yabTaTa PEHICHUsI MAaTeMaTHUECKOW 3a/1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUHW 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTaTa IIEJIM U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pEe3ylbTaTOB JAESITENbHOCTH, HAaXOIUTh OIIMOKY, J1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSIT€JIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
pemeHnr y4eOHBIX 3aJa4, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeaesisiTh BHIBI pabOT, TOrOBApUBATHCS, 0OCYXKIaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paObOThI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJIeHAMU KOMAaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMI MPOXYKT MO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

CBOOOJHO ONEpPUpPOBATh MOHATUAMU: Ipad, TUIOCKUH Tpad, cBsA3HBIN rpad, myTh B rpade,
LeNb, [IUKII, IEPEBO, CTENEHb BEPIIUHBIL, JEPEBO CIy4YallHOTO SKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh TMOHATHUSAMU: CIYYalHBI SKCHEpUMEHT (OmbIT), CciydaiHoe
COOBITHE, BJIEMEHTApHOE ClyyailHOoe cOObITHE (PIEMEHTAapHbIM MCXOJ) CIy4aifHOrO OIIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh U (POPMYTUpPOBATH COOBITHS: NEepeceueHue, 0ObeIUHEHUE IaHHBIX COOBITHH,
cOOBITHE, TPOTHUBOMOJIOKHOE JTaHHOMY, HCIOJb30BaTh AUWArpamMMbl Diijiepa, KOOPAMHATHYIO
OpsAMyI0 JJIs pelleHHs 3a/ad, I0JIb30BaThbCcs (POPMYJION CIOXKEHHMS BEpOSTHOCTEH st
BEPOATHOCTEN JBYX U TpEX CIy4YallHbIX COOBITUI;



ONEpUpPOBaTh IOHATHUSAMH: YCIOBHAas  BEPOSATHOCTb, YMHOXEHHUE BEPOSTHOCTEM,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHIA C
MOMOIIBIO TPaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITA, MCIOJIB30BaTh (POPMYIy HOTHOMN
BeposTHOCTH, (popmyny baiieca mpu perneHun 3amad, onpeneisiTh HE3aBUCUMOCTh COOBITHIA 110
(dopmyIie U o OpraHu3alyy CIy4aifHOrO KCIIEPUMEHTA;

NPUMEHSTh H3y4YeHHble KOMOWHATOpPHBIE (QOPMYJBl ISl TEPEYUCICHUS 3JEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIICHUs 3aJady 10 TEeOopuu
BEPOATHOCTEM;

CBOOOZHO ONEpPUPOBATH MOHATUAMU: OMHAPHBIN CIy4yailHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMBbIC WCIBITAHHS, CEPHsl WCHBITAHUM, HAXOIUTHh BEPOSTHOCTH COOBITHIA: B
CepUM HUCIBITAHUN J0 IIEPBOr0 yCIeXa, B CEPUM UCIBITAHUN bepHyIIM, B ONBITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CIydaiiHas BEIMYMHA, pacpeie]ICHUE BEPOSITHOCTEH,
quarpamma pacrpenencHusi, OMHapHas cilydaiiHas BelMYMHA, T€OMETPUYecKoe, OMHOMHUAIBHOE
pacnpeneneHue.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

ONEpUPOBaTh IMOHATHUSAMH: COBMECTHOE paCIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
UCII0JIb30BaTh TaOJIUILy COBMECTHOI'O paclpeeeHuUs ABYX CIIy4alHbIX BETMYMH ISl BBIJCICHUS
pacrpeneieHns KaXa01 BEJIMYUHBI, OIIPEIEIICHNs HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

CBOOOZHO ONEPUPOBATh MOHITHUEM MaTEMATUYECKOTO OKUJAHUS CIy4ailHONW BETMYUHBI
(pacnpenenenus), NMPUMEHSITh CBOMCTBA MaTEMaTHYECKOI'O OXKUAAHMS IpPHU PELICHUU 3ajad,
BBIUMCIISTH MATEMAaTHYECKOE OKUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leleHHI;

CBOOOZHO OINEpPHPOBATh MOHATHSAMHU: TUCIEPCUS, CTaHJAPTHOE OTKJIOHEHHUE CIy4yailHOU
BEJIMYMHBI, TMPUMEHATh CBOMCTBA AMCIEPCUHM CIY4YaiiHONH BEJIMYMHBI (pacHpenesieHus) IMpu
pELICHUU 3a1ad, BBIYUCIATH JUCHEPCUI0 M CTAHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMMAJILHOTO pacpeaeIeHN;

BBIUUCIATh BBIOOPOYHBIE XapaKTEPUCTUKH IO JaHHOW BHIOOPKE U  OLIEHUBATH
XapaKTEepUCTHUKU T€HEpPAIbHOM COBOKYIMHOCTH JAHHBIX IO BBIOOPOUHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M MIPOBEPATH MPOCTEHIINE CTATUCTUYECKHUE TUIOTE3BI,
MIOJIb3YSICh U3YUEHHBIMU PACIPEACIICHUSIMHU.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3esioB H TeM KonTpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI
pecypcsl
DNeMEHTBI TEOPUHU .
1 P 3 https://resh.edu.ru/subject/51/
rpa¢os
CiyyaliHbI€ OTIBITHI,
2 CITy4aliHbIE COOBITHS 1 3 https://resh.edu.ru/subject/51/
BEPOSITHOCTH COOBITUI
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Onepanuu Haj
MHOKECTBaMH U
COOBITHSIMH.
Crnoxenune u
YMHOXXCHHE
BEPOSITHOCTEH.
YcaoBHas
BEPOSITHOCTb.
HezaBucumeie
COOBITHS

https://resh.edu.ru/subject/51/

OJIEMEHTHI
KOMOWHATOPHUKHU
Cepun
MOCJIEI0OBATEIbHBIX
HCITBITAaHHH.
WcnpiTanus
bepnymnu.
CrnyuaiiHblii BEIOOD U3
KOHEYHOM
COBOKYITHOCTHU

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

Crny4aifHbie BETMYUHBI
U pacrpeeeHus

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KJIIACC

14

34 1

https://resh.edu.ru/subject/51/

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMMbI

KoanuyecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThbI

DJIEKTPOHHBIE
(uu¢pposbie)
o0pa3oBaTejibHbIE

pecypchl

3ax0oH OOIBIIINX
qucen

OJIEMEHTHI
MaTEMATHYECKON
CTAaTUCTUKH

HenpepsiBHbie
CIIy4alHbIE
BEJIMYHHBI
(pactipenenenus),
ITOKa3aTEeIbHOE U

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/
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HOpMaJbHOE
pacnpeneneHus

Pacnipenenenue

2 https://resh.edu.ru/subject/51/
Ilyaccona

CBs3b MEXKIY

5 CITy4alHbIMHU 6 https://resh.edu.ru/subject/51/
BEIIMYMHAMHU

O06001menue u
6 CHCTEMATHU3ALUS 11 1 https://resh.edu.ru/subject/51/
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 1

Jlns mpoBeneHusl eIMHOr0 roCyAapCTBEHHOrO SK3aMeHa Mo MareMaTuke (nmaiee - EI'D mo
MaTeMaTHUKE) UCIONIb3YETCs MepeveHb (KOAUPHUKATOP) MPOBEPAEMBIX TPeOOBaHHI K pe3ylbTaTaM
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpEHEro 0011Iero 00pa3oBaHus U AJIEMEHTOB
COJIEpKaHU.

IIpoBepsiembie Ha EI'D mo MaTeMaTnke TpeGoBaHUSA K pe3yJibTaTaM 0CBOEHHMS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMs

Kox [IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOM
poBepseMOro  [00pa30BaTeIbHOM MPOrpaMMbl CPEHEro 00Iero oopa3oBaHMs
TpeOOBaHUS
1 BnaneHne MeTronaMu JOKa3aTENbCTB, aITOPUTMAaMU PELIEHUS 3aJa4; YMEHUE
dopMynupoBaTh W ONEPUPOBATH MOHATHSIMH: ONPEICIIEHUE, aKCHOMa,
TEOpeMa, CJEICTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHUJIbHBIC
(GOopMyIUPOBKH; MNPUMEHATh HX; yMeHHEe (OpMyJIHpoBaTh OOpaTHOE U
[IPOTUBOIOJIOKHOE YTBEPKIACHHUE, NPUBOAUTH NMPUMEPBI U KOHTPIPHUMEPHL,
MCII0JIb30BAaTh METOJ] MATEMAaTUYECKOW MHAYKIIMU; IPOBOJUTH J10OKA3aTEIbHbIE
pacCcyXJIeHHs NpU PELICHUM 3a7ad, OLCHUBAaTh JIOTMYECKYIO NPAaBUIBHOCTH
[paccyXAeHHI1; yMEHUE ONepUPOBATh MOHATUAMU: MHOKECTBO, IOJIMHOKECTBO,
olepanuyd  HaJ MHOXECTBAMH; YMEHHME  HCIOJb30BaTh  TEOPETHUKO-
MHO>KECTBEHHBIN armapar JiIsl ONMCAaHUsl PEAIbHBIX MPOLECCOB U SIBICHUN U
py pelieHUH 3a/1a4, B TOM YUCIE U3 JPYIUX y4eOHBIX MPEIMETOB; YMEHUE
OIepupoBaTh MOHATUAMU: rpad, CBA3HBIA Tpad, nepeBo, LUKI, rpad Ha
[UIOCKOCTH; YMEHHE 331aBaTh M OMHCHIBATh Ipadbl Pa3IMnYHBIMU CIOCOOAMH;
MCII0JIb30BaTh Tpadbl PH PEIICHUH 3aa4

2 'YMeHue onepupoBaTh NOHATUAMU: HaTypaJIbHOE YHCIIO0, LIEJIOE YHUCIIO0, CTENIEHD
C LeNbIM IIOKa3aTeleM, KOpPeHb HaTypajJlbHOM CTENeHH, CTEeNeHb C
palOHaIbHBIM II0Ka3aTeleM, CTENEHb C JCHCTBUTEIBHBIM IIOKAa3aTeleM,
norapudm yncia, CHHYC, KOCHHYC U TAHT€HC IIPOU3BOJIBHOTO YKCia, OCTATOK
[0 MOZYJI0, PalMOHAIBHOE YHCJIO, MUPPALMOHAIBHOE YHCIIO, MHOXECTBA|
HAaTypaJIbHBIX, LEJNbIX, PallOHAIbHBIX, JIEHCTBUTENIBHBIX YHCEN; YMEHHE
WCIOJIb30BaTh TPU3HAKK JEIMMOCTH, HAMMEHBIIMN OOIIMN JAe’auTens u
HauMeHbIllee oOlee KpaTHOe, anropuT™ EBKIuaa npu pelieHuu 3ajady;
3HAKOMCTBO C Pa3JIMYHBIMU NO3UIMOHHBIMH CHCTEMAaMH CUUCIICHHS; YMEHUE
BBITMIOJHATh BBIYMCIEHHWE 3HAYeHWH U mNpeoOpa3oBaHUs BBIPAKEHHH CO
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CTENeHAMH U Jiorapudmamu, TmpeoOpa3oBaHusl JIPOOHO-PAMOHATBHBIX
BLIpa)KeHPIﬁ; YMCHHUC OIICpHUPOBATH IMOHATHAMHU: IOCJICAOBATCIBHOCTD,
aprudMeTHUeCKass TMPOTPECcCHsi, TEOMETPHUYECKasl IMPOrpeccHs, OECKOHEYHO
yOBIBarOIas reoMeTpuiecKas pOTpeccus; yMeHue 3a]aBaTh
MOCJICIOBATEIBHOCTHA, B TOM YHCJIEC C IMOMOIIBIO PEKYPPEHTHBIX (hopmyi;
YMCHHUC OIICPpHUPOBATH MNOHATUAMH: KOMIUICKCHOC YHUCIIO, COHpSI)KéHHBIe
KOMILUICKCHBIC YHCIIa, MOJYJIb W apryMEHT KOMIUIEKCHOro d4ucia, (opma
3allUCHU KOMIIJICKCHBIX YHUCCII (I‘eOMeTpI/I‘ICCKaSI, TPUTOHOMCTPUUCCKAA U
anreOpandeckas); yMeTh IPOWU3BOAUTH apU(DMETHUSCKHE JICHCTBHS C
KOMIIJICKCHBIMHU qucjiaMu, IMPUBOJUTH IMPUMCPLbL HUCITIOJIB30BaHUA
KOMILUICKCHBIX YHCEJ, OIEPUPOBaTh MOHATHUAMHU: MaTpuna 2X2 u 3X3,
OIMPCACIIMTCIIb MAaTPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTTPCACIIMTCIIA

YMeHue OonepupoBaTh IOHATUAMU: pallMOHAJIbHBIE, HPPALMUOHAIbHBIE,
MOKa3aTeJIbHbIC, CTENEHHbIC, JIOTrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHMsI 1 HEPaBEHCTBA, UX CHCTEMbl; YMEHHUE ONEPUPOBATh MOHATHIMU:
TOKAECTBO, TOXIECTBEHHOE IPeOOpa3OBaHUE, YpPAaBHEHHE, HEPABEHCTBO,
cucTeMa ypaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUH, HEPABEHCTB
U CUCTEM; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pasIMYHbIX NPUEMOB; pellaTh YpPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C
apaMeTpoM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUS
MaTeMaTHYeCKUX 3aJad U 3a/1a4 U3 pasjInyHbIX 0o0JIacTel HAyKU U peasibHON
PKU3HH

YMeHue onepupoBaTb HNOHATUSAMM:  (QYHKUMSA, YETHOCTh  (PYHKIUH,
NEePUOAUYHOCTh (YHKIUHU, OTPAaHUUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (QYHKIUM, HauOojblllee W HaWMEHbIIEe 3HAYECHUS
(GyHKIMM Ha TPOMEXKYTKE, HENmpepbiBHAS (DYHKIUS, aCHMITOTHI TIpaduka
GyHKUMu, TepBas U BTOpas MPOU3BOAHAs (YHKIMH, F€OMETPUYECKUHA U
(bu3nyecKuil CMBICI IPOU3BOJHOMN, TIEPBOOOPA3HAs, ONpeAeIEHHBIA HHTETPAT;
YMEHUE HaXOAWTh ACUMNOTOTHI Trpaduka (YHKIHUH; YMEHHE BBIYUCIATH
[IPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO W KOMMO3MIMHM (YHKIUH,
HaXO/UTh ypaBHEHME KacaTeJIbHOM K rpaduky (QyHKIMH; YMEHHE HAaXOJUTh
[IPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKIUI; YMEHHE UCII0JIb30BATh TPOU3BOHYIO
uis  uccieoBaHUs  (QYHKIMHA, HAXOAWTh HauOOJbIIME W HAUMEHBIINE
3HaueHus (YHKIUI; CTPOUTH Tpa@UKd MHOTOUWIEHOB C HCHOJIb30BaHUEM
arrapaTra MaTE€MaTHYeCKOro aHalau3a; IPUMEHATb IPOM3BOJHYIO IS
HAaXO0’KJICHUs HAWJIYYILEro PEeIIEHNs B IPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-
HKOHOMHMUYECKUX U (PU3UUECKUX 33/1a4ax; HAXOAUTH IUIOMIAN U 00BbEMBI QUTYp
C IIOMOINBK  HHTErpajla; MPUBOJUTH IPUMEPBl  MATEMaTH4YECKOTO
MOJICIIMPOBAHMsI ¢ TOMOIIBIO AU depeHIInaNIbHBIX YpaBHEHH

YMeHue onepupoBaTh MOHATHAMH: rpaduk (QyHKIUH, oOpaTHas (yHKIuS,
KOMIO3UIUS  (YHKUMH, JWHEeHHas (yHKIMS, KBaapaTU4Has (yHKIMA,
panyoHanbHas (QYHKUUSA, CTeneHHas (YHKUMS, TPUTOHOMETPUUYECKHE
¢ynkuuu, oOpaTHblE TPUTOHOMETPUYECKHE (DYHKIMM, TOKa3aTelbHAsH
norapudmuueckas GyHKIINN; YMEHHE CTPOUTH T'pad KU H3y4YeHHBIX (PYHKLINH,
BBINOJIHATH ITpeoOpa3oBaHus rpaukoB pyHKIUI, HCTI0IB30BaTh TpaduKu IS
M3Y4EHUs IPOLIECCOB M 3aBUCUMOCTEH, NpPHU pPEIIeHHWH 3aJad W3 JAPYTux
y4eOHBIX MPEIMETOB M 3a/lau U3 peabHON KHU3HM; BhIpaXaTh (opMyrIamMu
3aBHCHUMOCTH MEXJy BEJIMYMHAMM, HCIIONb30BaTh CBOWCTBA U TIpaduku
GyHKUMR U pelieHus] ypaBHEHHMH, HEpaBEHCTB M 3ajlad C MapaMeTpaMu;
n300paxkaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIlIeHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHne peuiaTbh TCKCTOBLIC 3a1a4U PA3HBIX TUIIOB (B TOM YHCJIC Ha IIPOLCHTHI,




NOJIM M 4acTH, Ha JBUXKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIYI, HaJOTH,
3aJaud W3 OO0JIaCTM YIpPABJICHUS JUYHBIMA WU CEMEHHBIMH (PUHAHCAMH);
COCTaBJIATh BBIPAXKCHMSI, yDABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3a[a4u, UCCIIeIOBATh MOJIyYeHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTb
pE3yJIbTaTOB; YMEHHME MOJEIMPOBATh pPEANBHBIE CHUTyallud Ha A3BIKE
MaTEMAaTHUKH; COCTABIATh BBIPAYKECHUs, yDABHEHM 1, HEPABEHCTBA U UX CUCTEMBbI
10 YCJIOBHUIO 33[la4M, UCCIIEOBATH ITIOCTPOCHHBIE MOJEIN C MCIIOIb30BaHUEM
annapara aJreOpbl, UHTEPIPETUPOBATH NOJTYUEHHBIN Pe3yiIbTaT

VMeHHE ONepUpoBaTh MMOHATHAMHU: CpelHee apupMeTndyeckoe, MeauaHa,
HanOoJbIlIee M HAMMEHbIEE 3HAYEHUS, pa3Max, OUCIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTrO0 Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uHOpPMAaLIKIO, MPEICTABICHHYI0 B TaONUIaxX, Ha IuarpamMmax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pEaJbHBIX MPOLECCOB W SIBJICHUI; NPEICTABIATH
WH(POPMALIMIO C TOMOIIBIO TAOJIUI] U THarpaMM; UCCIIEI0BATh CTATUCTUYECKHE
TaHHBIE, B TOM YHUCIIE C TPUMEHEHHUEM IrpaueCKUX METOIOB M JICKTPOHHBIX
CpeACTB; TpaduvecKn HCCIEeI0BAaTh COBMECTHBIC HAOJIOJECHUS C IOMOIIBIO
MarpaMM pacceMBaHMs U JIMHEHHOM perpeccuu

'YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA OMBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTb CIYYalHOrO COOBITHS; yMEHHE BBIYUCIATH BEPOSTHOCTH C
MCII0JIb30BaHUEM TpaUUECKUX METOJ/I0B; IPUMEHSTh (POPMYJIbl CIOKEHUS U
YMHOXKEHHUSI BepoATHOCTEH, (opMyly TIOJIHOM BEpOATHOCTH, (opmymy)|
bepHym, KomMOMHATOpHBIE (PAKTBI M (OPMYIIBI, OICHHBATH BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHE ONEPUPOBATh NOHATHAMMU: CilydaiiHasi BEJIMUMHA,
pacIpenesieHHe BEpPOSTHOCTEM, MaTeMaTHYECKOE OXXHUAAHME, JUCIEPCUS H
CTaHJApTHOE OTKJIOHEHHUE CIy4yailHON BeJIMYMHBI, QYHKIMH pacnpeaeieHus u
[JIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIIBHOIO U HOPMAaJIbHOTO PACIPEIEICHHN;
YMEHHME MCIIONIb30BaTh CBOWCTBA M3YYCHHBIX PACHPENEICHUN Ul PELICHMS
3a/a4; 3HAKOMCTBO C TMOHSTUSIMHM: 3aKOH OOJBIIMX YHCEN, METO/bI
BBIOOPOYHBIX HCCIICIOBAHUM; yMEHHE MPHUBOJUTH HPUMEPHI MPOSBICHUS
3aKOHA OOJIBILIMX YMCET B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
OIIEPUPOBATH IIOHATUAMM: COUYETAHHUE, IIEPECTAaHOBKA, YHUCIO COYETaHUU,
YHCIIO IEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE
(GakThl M pacCy)XIeHMsS i pPEUIeHHs 3a/ad; OLEHHBAaTh BEPOSTHOCTH
pEaIbHBIX  COOBITHIA; COCTABJITh ~ BEPOSTHOCTHYIO  MOJEIb U
WHTEPIPETUPOBATH MTOJIYYCHHBIN pE3yIbTaT

'YMeHue onepupoBarh MOHATHIMU: TOUKa, IpsiMasi, INIOCKOCTh, TPOCTPAHCTBO,
0TPE30K, JIy4, BETMUMHA YIJIa, IUIOCKUI yro, IBYTpaHHbINA YToJl, TpEXTPaHHbIN
YroJl, CKpPEIMBAIOIINECs MpPsIMble, MAPAIJIENbHOCTh U MEPHEHAUKYISIPHOCTD
NPSAMBIX U TJIOCKOCTEH, yroil MEXIy NpSMBIMHU, yroidl MEXIy MNpsSMOH U
[UIOCKOCTBIO, YTOJI MEXKAY IMJIOCKOCTSIMU, PACCTOSIHHE OT TOYKH JI0 INIOCKOCTH,
paccTOsTHUE MEXIY HNPSIMBIMH, PACCTOSIHHME MEXKIY IUIOCKOCTSAMHU; YMEHHUE
MCIIOJIb30BAaTh MpPU PEHIeHMHM 3aJad HU3Y4YeHHble (aKTbl U TEOpEeMbI
[UIAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBbEKTOB OKPYXKAIOIIEro MUPA;
CTPOUTh MaTeMaTUYECKHUE MOJETH C MOMOIIbI0 F€OMETPUUECKUX MOHATHH U
BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 33]Jaul

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAL (UTYpBl, 00BEM (QUTYDHI,
MHOTOI'PAaHHMK, NPaBUJIBHBI MHOTOIpAaHHMK, CEYEHHE MHOTOTPaHHHUKA, KYO,
napajuiesienunen, MnpusMma, nupamuia, Qurypa U IMOBEPXHOCTb BpaLICHMUS,
[WIMHAP, KOHYC, mmap, cdepa, miomanb cgepbl, IUIOMAAL MOBEPXHOCTH
MUpaMUJIbI, TPU3MBI, KOHYyCa, LWIMHApPA, 00bEM Kyba, MPSAMOYTrOJIbHOTO
napauleJenuIeia, IMpaMuIbl, IPU3MBbI, IUIUHAPA, KOHYCA, 1l1apa, pa3BEPTKA)
MOBEPXHOCTH, CEYEHHUS KOHyca W I[WIMHIpPA, MapajuielbHble OCH WIH




OCHOBaHHUIO, CEUEHHUE IIapa, IJIOCKOCTh, Kacarouiascs cdepbl, LUIMHApPA,
KOHyCa; YMEHHE CTPOUTh CEYCHHE MHOTOTpaHHUKA, H300paxarh
MHOTOTPaHHUKH, (PUTYPHI U TOBEPXHOCTH BpAILIEHUs, UX CEUCHHUS, B TOM YHCIIe
C TOMOIIBIO DJEKTPOHHBIX CpPEACTB; YMEHUE IIPUMEHATH CBOMCTBA
FeOMETPUUECKUX (Uryp, camocTosiTeIbHO (HOPMYJIUPOBATh OIpeneIeHHs
U3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O CBOWCTBAX H MPHU3HAKAX
FEOMETPUUECKUX (QUryp, OOOCHOBBIBATH WM OMNPOBEpraTh HX; YMEHHUE
MPOBOANTH KIACCHU(PUKAIIMIO (QUTYP MO Pa3IUYHBIM MPU3HAKAM, BBITOIHSITH
HE00XO0IUMBIE JOTOJHUTEIbHBIE TOCTPOCHUS

'YMEHME ONIepUpOBaTh IIOHATUIAMU: IBUKEHHUE B IIPOCTPAHCTBE, IapAILICIIbHBINA
[MEPESHOC, CHMMETpUA Ha INIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Mo 100us, TOJOOHBIE (DUTYPBI; YMEHUE paclio3HaBaTh PaBHBIC
U 110100HbIe (UIYpBI, B TOM 4YHCIE€ B IPUPOAE, UCKYCCTBE, apXUTEKTYPE;
HCII0JIb30BaTh I'€OMETPUYCCKUE OTHOIICHHUS MPU PELICHUHU 3a1a4; HaXOIUTh
reOMETPUYECKUE BEJIMYMHBI (JUIMHA, Yrojl, IUIOMmagb, 00bEM) MpU pelIeHUH
3a7a4 U3 JAPYrux Y4YeOHbIX IPEAMETOB U U3 PEAJbHOM JKHU3HU; YMEHHE
BBIUUCIIATh T'€OMETPUUYECKUE BEJIMYMHBI ([UIMHA, YroJl, IUIOIAdb, OOBEM,
[1011a/1b MIOBEPXHOCTHU), UCIIONb3Yys U3yYEHHbIE (POPMYJIBI U METOAbI, B TOM
YHClIe: IUIONIAaab ITOBEPXHOCTH HHPAaMHABI, IIPU3MBI, KOHYcCa, MHUJIMHIPA,
wiomans cpepel; 00bEM Kyba, MPSIMOYTOJBHOTO Mapaieenumesa,
MM paMUIbl, IPU3MBI, IUJIWHAPA, KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOIICHUE
00BEMOB TOTOOHBIX QUTYP

12

YMEHHME ONEpUpPOBATh IOHATUAMHU: IPAMOYIOJIbHAS CHCTEMA KOOPAMHAT,
BEKTOpP, KOOpPJAMHATBI TOYKH, KOOPAMHATBI BEKTOpPa, CYMMa BEKTOPOB,
[IPOM3BECHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpa 110 0a3ucy, CKaIsipHOe
[IPOU3BEJICHNE, BEKTOPHOE IPOU3BEIAECHUE, YTOJI MEXKIYy BEKTOPAMH; YMEHUE
MCIIOJb30BaTh BEKTOPHBIM M KOOPAWMHATHBIA METOX JJIsl  PELICHHUS
reoOMEeTPUUYECKUX 3ajlay U 3a7a4 APYrux y4eOHbIX IPeIMETOB

13

YMeHue BbIOMpaTh MOJIXOASIINM METOJ Ui pelleHMs 3a/aud; MOHMMaHHUe
3HAUMMOCTH MaTE€MaTHUKW B HW3YYEHMM TPUPOAHBIX U OOLIECTBEHHBIX
[IPOLIECCOB U SABJICHWM; YMEHHME pacCllO3HaBaTb IIPOSBICHUE 3aKOHOB
MAaTE€MaTUKH B HCKYCCTBE, YMEHUE IIPUBOAUTH IPHUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUICKON U MUPOBOM MaT€MaTUYECKOU HAyKU

Hepeqeﬂb JIEMEHTOB COAECPKaHUS, IIPOBEPHAECMBIX HA EI'D no maTemaTuke

Kon [IpoBepsieMBbIil 2JIEMEHT COAEPKaAHUS

1 Uncna 1 BEIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3sHaku eIMMOCTH HETbIX YUCEI

12 PannonanbHblie yrcna. OOBIKHOBEHHBIE U IECATUYHBIE TPOOH, TIPOIIEHTHI, OECKOHEUHBIE
MePUOIMIECKHIE TPOOH

1.3 ApudmeTndeckuii KOpeHb HATypabHOM cTeneHu. JlecTBUA ¢ apupMETHIECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENIEHU

1.4 CteneHb ¢ 1EIbIM MokaszatesneM. CTeneHb ¢ palMOHAbHBIM TOKa3areineMm. CBOMCTBa
CTETIICHU

15 CuHyc, KOCUHYC ¥ TAHT€HC YUCJIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHTECHC
YICJIIOBOTO apT'yMEHTa

1.6 Jlorapudm uncna. JlecaTuunpie u HaTypaJIbHBIC JTOTAPU(MBI

1.7 JleiicTBUTENbHBIE YnCTa. ApUPMETHUYECKHE ONEpalUU C JIeHCTBUTEILHBIMHI YHUCIaMH.

[TpuOmKkEHHBIE BBIYUCIIECHUS, IPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa




BEIUMCIICHUN

1.8 [IpeoOpa3oBanue BoIpAKEHUN

1.9 KomrmuiekcHble uncna

2 YpaBHEHMS U HEPABEHCTBA

2.1 [{enbie 1 POOHO-palMOHATIBLHBIC YPaBHEHUS

2.2 M ppaimoHaabHble ypaBHEHUS

2.3 TpuroHomeTpruyecKue ypaBHEHUS

2.4 [ToxazaTenbHbIC U JOrapu(MHUUECKUE YPaBHECHUS

2.5 [lenpie U 1pOOHO-pallMOHATILHBIE HEPABEHCTBA

2.6 HppanroHaibHbIE HEPABEHCTBA

2.7 [Toka3zarenbHbIC U JTOTapu(PMHUYECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucteMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMs], HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHeHUI. OnpenenuTenb MaTpULbl

3 DyHKIMH U TpaduKu

3.1 Oyukius, crnocoObl 3amganus ¢yHknuu. ['padux ¢dyaxnuu. B3aunmHo oOpaTHbIe
¢yskiyun. YétHple u HeuéTHble pyHkuuu. Ilepuoanueckue GpyHkmmn

3.2 OO6nacTe ompeaeneHUs W MHOXECTBO 3HadeHwid QyHkumu. Hymu Qyskuuu.
[TpomexyTKH 3HAKOTTOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DyHKIIMU. MaKkCHMyMBbI
u MUHUMYMBl (GyHKIuU. Hawmbonpiee W HauMeHblliee 3HaueHUE (YHKIMM Ha
POMEKYTKE

3.3 CrenenHasi GyHKIUS C HATypaJbHBIM M LIETbIM Moka3zareneMm. EE cBoiicTBa u rpaduk.
CpoticTBa U rpadK KOPHSI 71-OW CTCTICHH

3.4 Tpuronomerpuyeckne QyHKINU, UX CBOHCTBA U TpaduKH

3.5 [TokazarenbHas u Jorapudmuyeckas GYHKIUU, X CBOWCTBA U TpaduKu

3.6 Touku pa3peiBa. AcUMIOTOTHI rpagukoB pyHKuui. CBoiicTBa (YyHKIUHI, HENPEPHIBHBIX
Ha OTpe3Ke

3.7 [TocnenoBaTeIbLHOCTH, CIIOCOOBI 3aaHUs TOCIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reoMmeTpuueckast nporpeccui. Popmyia CI0KHBIX MPOLIEHTOB

4 Hauana maTemaTH4ecKkoro aHaamsa

4.1 [TpousBoaHas ¢pyHkimu. [Ipon3BoIHbIE A1€MEHTAPHBIX (PYHKITHH

4.2 [IpuMeHeHHe TPOM3BOJHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
DKCTpeMyMbl. HaxoxjaeHune HauOodbIIero W HAMMEHBIIEro 3HAa4eHUs (PYHKIIUU HAa|
0Tpe3Ke

4.3 [lepBooOpaznas. Uaterpain

5 MHOKecTBa 1 JOrHKa

5.1 MHOXeCTBO, oriepaluu HajJ MHOKecTBamu. J{lnarpammel Ditiepa - Benna

5.2 Jloruka

6 BeposSITHOCTh M CTaTUCTHKA

6.1 OmnwcarenpHast CTATUCTHKA

6.2 BepositHOCTB

6.3 KomOnHaTopuka

7 ['eomeTpus

7.1 Durypsel Ha MIOCKOCTH

7.2 [IpsiMble U IIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHUKH

7.4 Tena 1 MOBEpXHOCTH BpALIEHUS

7.5 KoopauHaTsl 1 BEKTOPBI
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