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YUEBHBIN KYPC «AJire6pa H Ha4Yaja MaTeMaTH4eCKOro aHaJm3a.

Yriay0JieHHbIi YPOBEHDb)

MNOACHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «Anredpa M Havajla MaTEeMaTHUYECKOTO aHallu3a» SBJSETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpEAHEro oOIiero oOpazoBaHUs, IMOCKOJBbKY, C OJHOMN
CTOPOHBI, OH O0ECIEeYMBACT HMHCTPYMEHTAJIBHYIO 0a3y i HM3yYeHHS BCEX ECTECTBEHHO-
HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOe M aOCTPAaKTHOE MBIIIICHUE
oOyJaroluxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOCHMS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUM, CIIOBECHOCTH U JPYyrUx JUCHMIUIMH. B pamkax gaHHOro y4yeOHOro Kypca
oOydaroluecsi OBJAJEBAIOT YHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

YueOHblif Kypc anreOpbl M Havyall MaTeMAaTUYECKOTO aHallM3a 3aKjIaJ(bIBAeT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHH, OWOJOTMH, TOHUMAaHHS OCHOBHBIX
TEHACHIUNA Pa3BUTHUS IKOHOMUKH M OOIIECTBEHHOW >U3HHU, IMO3BOJIIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX LU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIIONb30BaThb MX MJIS
JanbHEeHIero oOpa3oBaHMsT M B TIIOBCEIHEBHOM KM3HM. B TO ke BpeMs OBIaJeHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMU aJIreOpbl U MaTEMaTHUYECKOTO aHalIn3a
pa3BUBAaeT yMEHHME HAaxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, OKAa3bIBATh
YTBEP)KJICHHUS C TIOMOIIBI0 MHAYKIIMHA U PACCYXIaTh JEAYKTUBHO, UCIIOIB30BaTh 0000IIEHHE U
KOHKPETHU3aIMi0, a0CTparupoBaHUE W aHAIOTHIO, (OpPMHUPYET KpeaTMBHOE M KPHUTHYECKOE
MBIIILJICHUE.

B xome m3yuenuss ydeOHOro Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO aHAINU3a»
oOyyaroluecss MNOJy4yaloT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOEHUS MaTeMaTHYeCKUX MOJIENeH peallbHbIX CUTYyalud, HUHTEPIPETAluu MOJYyYEHHBIX
pELIEHUH, 3HAKOMATCA C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIMMHUCA MATEMAaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPaMHU.

VY4eOHbIl Kypc o0sagaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbIH Marepual, CHOCOOCTBYIOUIMI (OPMUPOBAHHIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4Yepe3 crneunpuky y4dyeOHOM  JeATeNbHOCTH, Tpedyromei
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAallMM  BHMMAaHUS, CaMOCTOATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBIN pe3ynbTar.

B ocHoBe meroauku oOydeHus anrebpe M HavajgaM MaTeMaTHYeCKOTO aHaiu3a JICKUT
NesITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B cTpykType yueGHOro Kypca «Anredpa v Hadyajga MaTeMaTUYeCKOro aHaJIN3a» BbIIACICHbI
CIIEyIOIINE COJEpKaTeIbHO-METOANYECKHe JUHUU: «Uucna U BblUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTH4eckoro aHanusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COZIEP)KATEIBHO-METOANYECKUE JIMHUM M3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHUs, €CTECTBEHHO IOMOJHSIS JPYTr
JIpyra M TOCTENEHHO HACHIIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHBIM yueOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJBKY OOBEIMHAET B cebde coJep)KaHHE HECKOJIbKUX
MaTeMaTHYECKUX JUCLUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHYeCKH aHaju3,
TEOpHsl MHOXECTB, Maremarhdeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBJIaJICBAlOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKUM alaparoM, y HHUX IOCIEI0BaTEeIbHO



dbopMHUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJIeIh peaabHOM
CUTyallid, MPUMEHATh 3HAHUS, MOJYYCHHBIC MPU H3yUYEHUU Y4eOHOTO Kypca, IS pPEelICHHS
CaMOCTOSITENILHO C(HOPMYIIMPOBAHHONW MaTEMaTUYEeCKOW 3a7add, a 3aTeM HWHTEPIPETHPOBATH
CBOH OTBET.

ConepkarenbHO-MeTOIMYeCKass  JuHUS  «Yucaa W BBIYHCICHHS» — 3aBepIIacT
(dbopMUpOBaHHE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpaszoBanus. Ha ypoBHe cpemnHero oOmiero oOpazoBaHus 0coboe
BHUMaHHUE yjaenseTcs (HOPMUPOBAHUIO HABBIKOB PAIIMOHAJILHBIX BBIYMCIICHHH, BKIFOYAIOIIUX B
ce0s MCMOJB30BaHUE PA3IMYHBIX (OPM 3alKCH YUCIa, YMEHHUE JIeJaTh MPUKHUIKY, BBITOJIHITH
npUOIKEHHBIC BRIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAXKEHUS, Pa00TaTh ¢ MATEMAaTHICCKIMU
KOHCTAHTaMH. 3HAKOMbIE OOYYAIOIIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEJbIX, PAllMOHATIBHBIX U
IEMCTBUTEIBHBIX YHCEN MOIMOJHIITCS MHOXKECTBOM KOMILIEKCHBIX 4HceNl. B KaXXIoM M3 3THX
MHOKECTB PaCCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIU(UUSCKHE 3a/1a4u U OTepaIliu: JIeJIeHNe
HAIEJIO, ONEPUPOBAHME OCTATKAMH Ha MHOMKECTBE IENBIX YHCET, OCOOBIe CBOICTBa
PAIMOHANILHBIX M WPPAIMOHAIBHBIX YMCEN, apu(METHUECKUEe OIepalyy, a TaKKe W3BIICUCHUC
KOpHS  HaTypaJbHOW CTEMEHHM Ha MHOXECTBE KOMIUIGKCHBIX uucen. braromaps
MOCNIEIOBATEIbHOMY — PACIIMPEHHIO Kpyra HCIOJb3yeMbIX 4YHCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMHU MX NMPUMECHCHHS JIUIS PEIICHUS Pa3IMUHBIX 337a4 GOpMHUpYETCs MpeACTaBIeHUE
0 €IMHCTBE MaTEeMaTUKH KaK HayKH U €€ POJId B MOCTPOCHUH MO/IEJICH pealbHOr0 MUPA, IIUPOKO
UCIONB3YIOTCSI 0000IIeHHE U KOHKPETH3AIHSI.

Jluans «YpaBHEHHS U HEPABEHCTBa» pealn3yeTcs Ha MPOTSHKEHHHM Bcero oOydeHHs Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene I[Iporpammel
MPEAYCMOTPEHO pEelIeHUE COOTBETCTBYIONIUX 3a/iad. B pe3ynprare 00yuaromuecs: OBJIaJIEBAIOT
pPa3sIMYHBIMM ~ METOJAMH  PEIICHHWS palMOHAIBHBIX, HWPPAIMOHAIBHBIX, IOKA3aTeIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHI, HEPAaBEHCTB M CHCTEM, a TaKXke 3ajad,
coaepxamux mapamerpbl. [lomydeHHbIE YMEHUsI MIMPOKO HMCIOJB3YIOTCS TPH HCCIEIOBAHUU
GYHKIHA C TOMOIIBIO TPOU3BOIHOM, MPU PEIICHUH MTPUKJIAJIHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [laHHas comep)kaTenbHas JIMHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHHUH BBINONHATH pacu€Thl Mo (GopMynaM, mpeoOpa3zoBaHUS
palMoOHATBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TAK)KE BBIPAKECHHM,
colepxammx creneHn W Jjorapudmel. biaromaps u3ydeHuio anareOpanveckoro marepuana
MPOUCXOAUT JalbHElIlee pa3BUTHE AaNTOPUTMHUYECKOTO W aOCTPaKTHOTO  MBIILICHUS
oOydaromuxcsi, GOPMUPYIOTCS HABBIKM JCTYKTHUBHBIX PACCYKICHHM, pabOThl ¢ CHUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraet 3QHeKTUBHBIE HHCTPYMEHTBI JIJIs1 PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HAaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK S13bIKa HAYKH.

CopepxarenpHo-MeToAnYecKass JUHUS «DyHKIUU U TpadUKM» TECHO MeperuieTaeTcs ¢
IPYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO CMBICIE  3adaéT
MOCJICIOBATEILHOCTh ~ M3YYCHHUS  Marepuana. V3ydeHwe  CTenmeHHO#, IOKa3aTelbHOMH,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIIUH, UX CBOMCTB U rpaMKOB, UCIOJIL30BaHNE
GyHKIUE i peleHusl 3ajad W3 JPYTUX YYeOHBIX MPEAMETOB U PEANbHON JXKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKMM aHAJM30M, TaK M C pelIeHHEM ypaBHEHUH W HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHUMAaHHE yaenseTcs (QOPMUPOBAHUIO YMEHHS BbIpaxaTh (opmyinaMu
3aBUCHUMOCTH MEX]y Pa3IUYHBIMU BEJIMYMHAMH, UCCIEAOBAThH MOJYYeHHbIE ()YHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHHUM HAleJeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3audHoi (dopme:



aHAJTUTUYECKOHM, Tpadudyeckoii W cloBecHOW. Ero wu3ydeHme CrnocoOCTByeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W  KOHKpETH3alluW,
WCIIOJIb30BaHHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Haganma mareMaTnyeckoro aHajian3a» MO3BOJIET CYIIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00ydaromuMmcs,
TaK KakK y HUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH IPpaUKH CIOKHBIX (DYHKIIUH, OMPEACITIATh UX
HauOOJIbIIME U HAMMEHBINNE 3HAYCHUS, BBIYUCIATh IUIomaan Guryp u o0bEMBI TN, HAXOIUTh
CKOPOCTHM U YCKOpeHus mpoueccoB. JlaHHas coaepkaTelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MOJeJel peanbHbIX CHUTyalluil, I03BOJISET
HAXOJWTh HAWIY4IlEe PEIICHHE B TMPUKIAIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOrO aHallh3a CIOCOOCTBYET pPAa3BHTHUIO
abcTpakTHOTO, (HOPMATIBLHO-JIOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHUKE U UCKyccTBe. O0yuaromuecs
Y3HAIOT O BBIJAIONIMXCS Pe3y/IbTaTax, MOJyYEHHBIX B XOJIC Pa3BUTHS MAaTEMATHKU KaK HAYKH, U
00 uXx aBTOpax.

CopepxartenpHO-MeTOAMYECKAsE JIMHUA «MHOXKECTBa U JIOTHMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPHUM MHOXKECTB W MaTeMaTHYeCKOW JIOTUKH. TeopeTHKO-MHOKEeCTBEHHBIC
MPEJICTABICHUS TPOHU3BIBAIOT BECh KypC WIKOJBLHOM MAaTEeMAaTHKH W TpeUIaraloT HamOoliee
YHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMNA BCE pPa3Aeiibl MAaTEMATUKH U €€ MPWIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTH OOyd4aroliemycs IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEeMaTHMKH W HWCIIONB30BaTh €ro IS BBIPAKCHHS CBOUX MbICICH. Jpyrum
BRXHBIM NPHU3HAKOM MAaTEMATHKH KaK HAyKH CJICIYeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTh
000OCHOBaHMN ¥ CIIEJOBaHHE OMNpEACNEHHBIM MpaBUiaM TOCTPOCHUS JIOKA3aTeNbCTB.
3HAKOMCTBO C 3JEMEHTAMHM MAaTEeMaTH4YeCKOW JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHUST 00YYarONINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS HA OCHOBE JIOTHUECKUX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUS.

B yuebHoM kypce «Anrebpa W Hayaia MaTeMAaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOro  MOJETUPOBaHHUS, KOTOpbIE  TMPHU3BaHBl  CIOCOOCTBOBAThH
(GOPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEabHBIX CHUTYaIlUH, HCCIEAOBAHUS STUX
MoOJieNied C TOMOIIBI0 afmapara ajreOpbl W MaTeMaTHYeCKOTO aHajdu3a, HWHTEPIpETaIlluu
MOJTyYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHBl B Ka)XAbIH W3 pPa3/IelioB MPOTPaMMBbI,
MOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca HIMPOKO UCHOIb3YeTCs ISl peUIeHHs MPUKIATHBIX
3amad. llpm pemeHnm peadbHBIX MPAKTHYECKUX 3aJad  OOydYaroIuecs pPa3BHBAIOT
HaOJIOATEIbHOCTh, YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UpPOBATh MpodieMy. JledaTenpbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIlIeHUs MPUKIAJIHBIX 33]]a4 OPTaHU3yeTCsl B MPOLIECCE U3YUCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHaJIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 uwaca B Hefento), B 11 kmacce — 136 ygacoB (4 vaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHHUSA

Parnmonanbubie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE TPOOU, IPOLEHTHI, OECKOHEUHBIE TIepruoarndeckue aApodu. Ilpumenenue apobdeit u
IIPOLICHTOB JUUISl PEIICHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUM U pealbHOU KU3HHU.

JleiictBuTenpHble 4Mcaa. PannoHanbHble M UppalMOHAIbHBIE 4YMcCia. Apu]MeTHdeckue onepauuu ¢ JeHCTBUTEIBHBIMU YHCIAMU.
Moaynb AEHCTBUTEIBHOIO YKCiIa M €ro cBoicTBa. IIpuOMMmkEHHBIE BBIUMCIIEHUS, NPABUJIa OKPYTJCHMS, NMPHUKHIKA M OLEHKAa pe3ysbTaTa
BBIYMCIICHHUM.

Crenenb ¢ 1enbsiM nokasateneM. bunom Hetorona. Vcnonp3oBanne moaxoasieit (opMbl 3aucH JeHCTBUTEBHBIX YHCEIN ISl PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

Crernensp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uymncna. CoiicTBa jgorapudma. JlecaTHaHbIe U HATypabHBIC JIOTAapU(MBIL.

CuHycC, KOCUHYC, TAHT'€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTIO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMs. PaBHOCHIIbHBIE YpAaBHEHUS U YPaBHEHUS-CIICICTBUS.
HepaBeHcTBO, pelIeHre HEPaBEHCTBA.

OCHOBHBIE METOJBl pEIIeHHs IeNbIX U APOOHO-PALMOHAIbHBIX YpaBHEHHH M HepaBeHCTB. MHOTroOWIeHbl OT OJHON NepeMEHHOM.
JleneHre MHOTOWJIeHa HA MHOTOUJIEH ¢ ocTaTkoM. Teopema besy. MHorouiensl ¢ nensiMu koagpunpentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

UppanmonansHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPallMOHATIbHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/bI PELICHUS IOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIE TpUrOHOMeTpUYeckue Qopmyisl. [Ipeobpa3oBaHrne TPUTOHOMETPUYECKUX BbIpaOKEHUN. PelieHne TpUTOHOMETPHUYECKHX
YpaBHEHUM.

Pemenne cucreM NMHENHBIX YpaBHEHMM. MaTpuiia cucTeMbl JTUHENHBIX ypaBHEHUN. OnpeaennuTenb MaTpuLpl 2X2, ero reoMeTpUIeCKUM
CMBICII M CBOWCTBA, BBIYMCIICHHE €r0 3HAYEHUs, NPUMEHEHUE OIPEACIIUTENs I PEIICHUs CUCTEMBbl JMHEHHBIX ypaBHEHMU. Pemenune
MIPUKJIAHBIX 33]1a4 C [IOMOLIBIO CHCTEMBI JIMHENHBIX ypaBHEHM. MccimenoBanne NOCTPOEHHON MOJIENIN ¢ TOMOIIBIO MaTPHIL M ONIPEACIIUTENEH.



[ToctpoeHne MaTeMaTH4eCKUX MoOJeNell peanbHOM CUTyaluu ¢ IOMOIIBIO YpaBHEHMM M HepaBeHCTB. llpumeHeHue ypaBHEHMH u
HEPaBEHCTB K PEIICHUIO MaTeMAaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHBIX 00JIacTei HAYKHU U PeaIbHOM KHU3HH.

DOyHKUUM U rpapuku

OyHKUs, crnocoObl 3agaHus GyHKIUHU. B3aumuo oOparabie ¢yHkumu. Kommosurus dyakumid. I'paduk dyHKIMHA. DiIeMeHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUM.

Ob6nactp onpenencHuss ¥ MHOXKECTBO 3HaueHUi ¢ynkumu. Hymm ¢ynkumu. [TpomexyTku 3HaKOMOCTOSHCTBA. UETHBIC M HEYETHBIE
¢ynkuuu. Ilepumogmueckue ¢GyHKuuu. IIpoMexyTKH MOHOTOHHOCTH (yHKIMH. MakcumMymMbl U MUHUMYMBI (yHkiuu. HauOonbinee u
HalMEHbIIIee 3Ha4eHUs (PYHKIUHN Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTU4Has U JpOOHO-TUHENWHAs PYHKIMHU. DIEMEHTApHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX TPa(UKOB.

Crenennass QyHKIUS ¢ HATYpaJbHBIM W LENBIM TokazareneM. EE cpoiictBa u rpaduk. CpoiicTBa U rpaduk KOpHsS N-OH CTENEHU Kak
(GyHKIIMM 00paTHOW CTENEHH C HATypaJIbHBIM I10Ka3aTeleM.

[Toka3zarenbHas u orapupmudeckas GyHKINHU, UX cBOMCTBA U rpaduku. Mcnonb3oBanue rpapukoB GyHKUUN A7 pelIeHUs] ypaBHEHHH.

Tpuronomerpudeckas OKpy>KHOCTb, OIPeCICHUE TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAJTbHBIX MPOIeccax U SBJICHUAX. | paQuKy peambHbIX 3aBHCUMOCTEH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, CIOCOOBI 33aHUs MOCIEN0BATEIbHOCTEH. MeTo ] MaTeMaTHUeCKOM MHIYKIIMU. MOHOTOHHBIE U OTPaHUYEHHBIE
H0CJIEI0BATENbHOCTU. MICTOpUS BOSHUKHOBEHHSI MAaTEMAaTHUECKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmerndeckass M TeoMeTpuyeckas mporpeccuu. beckoHeyHo yObIBarommas reomerpuueckas mnporpeccus. Cymma OECKOHEYHO
yObIBarolIeil reomeTpudeckoil nporpeccuu. JINHENHBIN U SKCIIOHEHIMANBHBIN pocT. Yucno e. @opmyna ciaoXKHbIX IpoleHToB. Vcnonb30Banne
IPOTPECCUU JUTsl pellieHHs] peaibHbIX 3a]1a4 NPUKJIIaHOTO XapaKTepa.

HenpepbiBHble GyHKIMU UM UX cBOMcTBa. Touku paspeiBa. AcUMNTOTHI rpadukoB (yHkiuil. CBoiicTBa (yHKIUI HENpephIBHBIX Ha
oTpe3ke. MeTo1 HHTEpBaJOB /ISl pelIeHUs] HepaBeHCTB. [ [puMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUI [T peleHus 3a1ad.

[lepBast u BTOpass mnpousBoAHble (yHKUMU. OnpeneneHue, TEOMETPUUYECKUH U (U3NYECKUN CMBICI IPOU3BOJHON. YpaBHEHHE
KacaTeJabHOM K TpaduKy pyHKIUH.

[Tpou3sBoHbIE 3n1eMeHTapHbIX GyHKUKH. [Ipon3BoaHAs CyMMBI, TPOU3BEICHHS, YACTHOIO M KOMIIO3UIIUU (DYHKIUH.

MHoxkecTBa M JIOTHKA

MHOkeCcTBO, OlEepallid HaJ MHOXXECTBaMU M MX CBoWcTBa. /lnarpammsl Oinepa—Benna. [IpuMeHeHHe TEOpETHKO-MHOXECTBEHHOIO
anrnapara JJisl OUCaHUs PEealbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUH 33/1a4 U3 IPYTUX YUEeOHBIX IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATHYECKOTO 0OBEKTA, CIEJICTBHE, J0KA3aTEIbCTBO, PABHOCUJIBHBIC YPAaBHEHHS.

11 KJIACC



Yuciia 1 BIYHCICHUA

Harypanbable u nensie uncna. [I[puMeHeHne MPU3HAKOB JACTUMOCTH IENBIX YUCEN, HanOombIuii oOmmii aenutensd (nanee — HOJ) u
HauMeHblIee ob1ee kpatHoe (nanee — HOK), ocraTkoB o Moayito, anropurMa EBkiinaa i perieHus 3aay B LENbIX YUCTIax.

KommekcHble uncia. Anredpanyeckasl 1 TpUTOHOMETpUYecKas (GOpMbI 3allUCH KOMIUIEKCHOTO 4ucia. ApudmMeTndeckue onepaunuu ¢
KOMILUIEKCHBIMU uuciaamMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KoopauHaTHOW rmiiockoctu. dopmyna Myaspa. Kopuu Nn-oif crenenu u3
KOMILIEKCHOTO 4ncia. [[puMeHeHne KOMITJIEKCHBIX YHCEI JJIs pelIeHus] PU3UUYECKUX U TeOMETPUUYECKHX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucremMa 1 COBOKYIIHOCTh YPaBHEHHUI U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS. PaBHOCHIIBHBIEC HEPABEHCTBA.

OT60p KOpHEHl TPUTOHOMETPUUECKUX YpPaBHEHHI C IMOMOIIBIO TPUTOHOMETPUYECKON OKpYKHOCTU. PerieHune TpUrOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEIICHUS CUCTEM M COBOKYIHOCTEHW pAalMOHAJIbHBIX, UPPALMOHAIbHBIX, MOKA3aTEIbHBIX M JOrapuMHUUYECKUX
YpaBHEHUM.

YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IIApAMETPAMHU.

[TpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3ajay U3 pa3IMyHbIX 00JacTell HayKu U peaabHON
JKU3HHU, HHTEPIIPETALUs [TOJIy4YEHHBIX PE3YJIBTATOB.

DyHKIUHN U TPaPUKH

I'padux xomnosunuu ¢pyHkuui. ['eomerpudeckne o0pasbl ypaBHEHHHM U HEPABEHCTB Ha KOOPAMHATHOM IIIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpapUKH.

I'padmueckue MeToabl pelIeHUs] ypaBHEHUM U HepaBeHCTB. [’ paduyeckue MeToAbl peleHus 3a1a4 ¢ mapaMeTpaMu.

Hcnonp3oBanue rpadukoB QYHKIMHA JJIs UCCIIEOBAHUS MPOIIECCOB U 3aBUCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NpPU PEIICHUHU 3ajad U3
JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana mareMaTH4ecKoro aHajamusa

[TpyMmeHeHre MpON3BOAHOM K Hccie0BaHUI0 (GYHKIMIT Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HanOonblero 1 HauMeHbILEro
3HauUEHUH HEeTpepbIBHON (PYHKIIMK HA OTpE3KE.

IIpuMeHeHne TPOU3BOAHON JJI HAXOXKACHUS HAWIYYIIEro PEelIeHUs B IPUKIIAHBIX 3a1a4dax, Uil OIPENEICHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTo (OPMYJIOH UK rpauKOM.

[lepBooOpa3zHasd, OCHOBHOE CBOMCTBO mepBooOpa3HbX. [lepBooOpasuble »snemeHTapHbIX ¢yHkiuil. [IpaBuna HaxoxaeHUS
epBOOOPa3HBIX.



Huterpan. I'eoMmeTpudecknii CMBICT HHTETpasIa. Beraucienue onpeaenéHHoro narerpaia mno ¢gopmyine Hetorona-Jleiionuna.

[TpuMeHeHne MHTETpaIa sl HAXOXKACHUS IUTOMaIei MI0CKUX GUryp u 00bEMOB reOMETPUIECKUX TEI.

[Tpumepsr pemienuit auddepeHnnanbHbIX  ypaBHEHHNA. MareMaTHuecKoe MOJCIMPOBAHUE PEATbHBIX MPOIECCOB C  MOMOIIBIO
nuddepeHIAIbHBIX YPaBHCHUM.

INIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMK OOYYaromIerocsi Kak aKTUBHOTO M OTBETCTBEHHOIO YJi€Ha POCCHUHCKOro OOIIecTBa,
MPEJCTaBICHUEe O MaTEeMaTHYEeCKMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHM, MPOLEAYyp Tpa)xJaHCKOro oOIiecTBa
(BBIOOPBI, OTIPOCHI M IPYTOe), YMEHUE B3aUMOJICHCTBOBATh C COITMAIbHBIMU MHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSMHU ¥ HA3HAUYCHUEM;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUICKON TpakJTaHCKON HACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U HACTOSIIEMY POCCHIMCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSM POCCHMCKMX MATEMAaTHMKOB M POCCUMCKOW MaTeMaTUYECKOW IIKOJBI, MCIIOJIB30BAHUE ATHX
JOCTYIKEHHH B IPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHE [IYXOBHBIX IIEHHOCTEH POCCHICKOTOo Hapoaa, c(HOopMHpPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATHUECKOTO IOBENEHUS,
CBSI3aHHOTO C TMPAKTUYECKHUM MPUMEHEHHEM JOCTI)KCHHUN HAyKH U JIeATEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIAJa B TMOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3aj1ay, pelIeHHH, pacCyXIeHUH,
BOCIPUUMYHMBOCTh K MAaTEMaTHUYECKUM aCIleKTaM Pa3IMYHBIX BUIOB HCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATh MaTeMaTHUECKHE 3HAHUS B MHTEpEecax 3JI0POBOTO M 0€30MacHOro o0pa3a )KM3HU, OTBETCTBCHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTaHWE, COATAHCUPOBAHHBINA PEKUM 3aHATUN M OTABIXA, PETyIspHas (pU3ndecKask akTUBHOCTb),
buznYeCcCKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH TPYAOJII00Us, HHTEpEC K pa3IuIHbIM chepaM nmpodheccCuoHaIbHOM ACSITEIbHOCTH, CBSI3aHHBIM
C MareMaTUKOH u e€ MPWIOKCHHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymymied mpodeccun M pealn30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BAHUIO HA TPOTSHKCHUHM BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MTPAKTUYCCKUX 33]1a4 MATEMaTHIECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKOUN KYJIBTYpPbI, TOHUMAHUE BIUSHUS COIUATBHO-IPKOHOMUYECKUX TPOIECCOB HA COCTOSIHUE TTPUPOTHOM
U COIMANILHOM Cpebl, OCO3HAHUE TJI00ATBLHOTO XapaKTepa dKOJIOTHUSCKUX MPOOJIeM, OpUEHTAIMs Ha TPUMEHEHUE MAaTEeMATUYECKUX 3HAHUI
JUISL PEIICHHS 3a/1ad B 00JaCTH OKPY’KAIOIIECH Cpelibl, TUITAHUPOBAHHUE TOCTYIKOB M OIICHKHA WX BO3MOXXHBIX MOCIEACTBUN IS OKPYKAIOIICH
Cpepbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKU U OOIIECTBEHHOW MPaKTHUKH,
MOHMMAaHHE MAaTEeMAaTUYECKON HayKH Kak c(epbl 4eTOBEUECKOH JAeITeIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISl Pa3BUTHS [IUBUIIA3AINH,
OBJIaJICHUE S3BIKOM MATEMAaTUKH U MATeMaTU4YEeCKOW KyJIbTYpOil Kak CpeJCTBOM MO3HAHHS MHpPA, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCICO0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jornueckue necTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB, MOHATHUN, OTHOIICHUNH MEXAYy MOHATHUSIMU,
dbopMynupoBaTh ONpeAeNeHUs MOHATHI, yCTaHABINBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS 711 0000IIEHUS U CPAaBHEHHUS,
KPUTEPUHU TTPOBOJIUMOTO aHAIH3A;

BOCIIPUHUMATH, (DOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXIACHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIIbHBIC, EAUHUYHBIC, YACTHBIE W OOIIIHE,
YCIIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHUBOpEUMsl B (pakTaxX, JAHHBIX, HAONIONEHUSX U YTBEPKICHHSX,
npeaiaraTh KpUTEPUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

JieNaTh BBIBOJIBI C HCTIOIb30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIFOUCHHH, YMO3aKIFOUSHH I 10 aHAJIOTHH;

MPOBOANTH CAMOCTOSITEIHHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKACHHUM (MIPSAMBIC U OT MPOTHBHOTO), BEICTPAaUBATh apTyMEHTAIHIO,
MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI,

BBIOMPATH CIIOCOO peneHust yaeOHOM 3a1aun (CpaBHUBATh HECKOJBKO BapHAHTOB PEIIEHHUS, BRIOUPATh Hanboee MOAXOASIINNA ¢ yIETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBaresLCKue AeiCTBHSA:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT NO3HAHUS, (OPMYIMPOBATH BOMPOCH], (PUKCHUPYIOIIKME MPOTHBOPEUUE,
npo0JieMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHCHHE;

MIPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HMCCIICIOBAHHUE I10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, TIPOIIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIy 0OBEKTaMHU, SBJIICHUSIMH, IPOIECCAMU;

CaMOCTOSITENILHO (OPMYyITUPOBaTh OOOOIICHHUS W BBIBOJBI MO pPe3yibTaTaM MPOBEAEHHOTO HAONIONCHUsS, MCCIEAOBAaHUS, OIICHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIIbTATOB, BRIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MIPEAMOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJISITH Ie(OUINTHI MH(OPMAIINH, TAHHBIX, HECOOXOAMMBIX JUIsI OTBETA HA BOIIPOC | JUIS PEIICHHUS 3a/1a4H;

BI)I6I/IpaTI) HH(bOpMaHI/IIO N3 UCTOYHHUKOB pa3n1/1qulx THUIIOB, aHaJII/IBI/IpOBaTI), CI/ICTeMaTI/BI/IpOBaTI) nu I/IHTepHpCTI/IPOBaTI) I/IH(i)OpMaLII/IIO
Pa3IMYHBIX BUJIOB U (DOPM MPECTABICHUS;

CTPYKTYpUPOBaTh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMYHBIX (JopMax, WITIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMATL U q)OpMy.]'H/IpOBaTL CYKACHUA B COOTBECTCTBHUHU C YCIOBUAMU U LCTIAMU 06HI€HI/I$I, SICHO, TOYHO, T'PAaMOTHO BBIPpAXKATh CBOIO
TOYKY 3pCHHA B YCTHBIX U ITIMCbMCHHBIX TCKCTAaX, AaBATh IMOACHCHUS 110 XOAY PCUHICHUA 3a/la4i, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI pE3YbTAT,

B XO0Jle¢ OOCYXKJEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TeMbl, MpoOJieMbl, peliaeMoil 3ajgaud, BbICKa3blBaTh HJEH,
HalleJICHHbIE Ha MOMCK PELIeHMS, CONOCTABIIATh CBOM CYXIEHHS C CYKICHHUAMHU JPYIMX YYaCTHUKOB JHajora, oOHapy>KMBaTh pa3jindyue U
CXOJICTBO MO3UIUI, B KOPPEKTHOMU (hopMe (HOpMyJIHpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

MPEACTABJIATh PE3YJIbTAaThl PCIICHUSA 3aaa4u, SKCIICPUMECHTA, UCCIICIOBAHUS, IIPOCKTA, CAMOCTOATCIbHO BI>I6I/IpaTI> q)OpMaT BBICTYIIJICHUSA
¢ y4€TOM 3aJau NPe3eHTAMU U OCOOCHHOCTEN ayJUTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
COCTaBIISITh IIJIaH, AJITOPUTM pEIICHUs 3a/ladd, BBIOMpATh CHOCOO pelieHHs C y4ETOM HMMEIOIINXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM HH(OPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BJIJICTh HABBIKAMHU MTO3HABATEIILHOM PeICKCUH KaK OCO3HAHUS COBEPIIACMBIX JICUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTaTOB,
BJIAJICTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yibTaTa peleH sl MaTeMaTHIeCKOH 3a/1a4H;

NpeaABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BO3HHUKHYTH IPHU PCIICHUU 3aJa4l, BHOCUTbL KOPPCKTUBLI B ACATCIILHOCTL Ha OCHOBC HOBBIX
0OCTOSITENILCTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJIbTaTa IEIH W YCJIOBUSM, OOBSCHATH TNPHYUHBI JIOCTHIKCHHS WM HEIOCTHIKCHHUS pPE3YJIbTaTOB
JESATENIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJILHOCTh:

MOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONH W WHAMBHIYalTbHOH PaOOTHI MPU PEIICHUU YYeOHBIX 3a/1ay, MPUHUMATH IENb
COBMECTHOHM JIESITEIBHOCTH, IUIAHUPOBATh OPIraHU3aAI[MI0 COBMECTHON pPabOThI, paclpeneNsaTh BHIbI padOT, IOrOBapUBAThCS, OOCYKIATh
MPOIIECC B PE3YNIbTAT padOThI, 0000IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX (Gopmax paboTel (00CyxaeHus, 0OMEH MHEHHUI, «MO3TOBBIC IITYPMbI» W HHBIE), BBIIOJIHATH CBOIO 4acTh
paboThl U KOOPJMHUPOBATH CBOM JCHCTBUS C JAPYITMMH YICHAMH KOMAaHJbI, OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OONIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

INPEJIMETHBIE PE3YJIBTATbBI

K kxoHny obydenus B 10 kJiacceoOydaroluiics MONyYUT CIEAYIOUIME NpEeAMETHbIE Pe3yibTaThl 10 OTICIBHBIM TeMaM pabodei
IPOrpaMMBbl y4eOHOT0 Kypca «Anredpa 1 Hadajaa MaTeMAaTUYECKOTO aHAIHU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: pallMOHAIBHOE YHMCIIO, OECKOHEYHas MepuoaAndecKas JIpoOb, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO,
MHO>KECTBA PALIMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBLHOIO YUCIIA;

IPUMEHSTh JPOOU U MPOLEHTHI Ui PEIICHUs IPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpacieil 3HaHUH U peasTbHOM KU3HU;

IPUMEHSTH NPUOIMKEHHBIE BHIYMCIICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUM;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTENEHb C LIEJIBIM IT0Ka3aTesIeM, UCIOIb30BaTh MOIXOIANIYI0 (GOPMY 3alHCH JeHCTBUTENbHBIX YUCEI
JUIS peLleHUs IPAaKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM IT0KA3aTeleM;

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU: JTOTapu(pM yHcia, AECATUUYHbIE U HaTypallbHbIE JIOTapu (MBI,

CBOOOJTHO OTIEPUPOBATH MOHATHIAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOT0 apryMeHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMeEHTa.

YpaBHeHUsI M HEPABEHCTBA:



CBOOOJTHO ONEpUpPOBaTh IOHATUAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIC YpPaBHEHMsSI M YpaBHEHUS-CIEICTBUS,
PaBHOCHJIbHBIE HEPABEHCTBA,

NPUMEHATHh Pa3IMYHbIE METOJbl PEUICHUS PAMOHAIBHBIX M JIPOOHO-PAIMOHANBHBIX YPaBHEHUH, MPUMEHSATh METOJl MHTEPBAJIOB IS
pEILEHUsT HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOW IEPEMEHHON, MHOTOWIEH C LEeIbIMU K03 GULIMEeHTaMu, KOPHU MHOTOUJIEHA,
IPUMEHSTH JICJIEHNE MHOIOWIEHAa HA MHOTOUWIEH C OCTaTKOM, TeopeMy besy u reopeMy Buera uist perenus 3anay;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMH: CUCTEMa JIMHEHHBIX YpaBHEHUH, MAaTPHIIA, ONPEACIUTENIb MATPHULBI 2 X 2 U €ro reOMeTpUYEeCKHiA
CMBICJI, MCIIOJIb30BaTh CBOWMCTBA ONPENCIUTENs 2 X 2 i BBIYMCICHMS €r0 3HAYCHHUs, NPUMEHATH ONPEACIUTEIN IJI PELICHHUS CHUCTEMBI
JMHENHBIX YPaBHEHUH, MOJEIMPOBATh PEAIHBIE CUTYallMU C IIOMOIIBIO CUCTEMBI JINHEHHBIX YPaBHEHUM, UCCIIEN0BATh IOCTPOCHHbBIE MOAEIN
C MIOMOILIBIO MATPUI] U ONPECIUTEIEH, HHTEPIIPETUPOBATH MOTYUEHHBIN pPe3yNbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIPAKEHU;

BBINOJIHATH IPE0Opa30BaHMsI YMCIOBBIX BBIPAXKEHUH, COEpKALIUX CTEIIEH! C PALMOHAIBHBIM [T0Ka3aTeleM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(pMoB i IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJHO ONEPUPOBATh MOHITUSIMM: HpPpPALMOHAIbHBIE, IOKa3aTelbHbIE U JorapuMuyecKkue ypaBHEHMs, HAXOAUTb UX PELICHUS C
MOMOIUIbI0 PABHOCUJIBHBIX [IEPEX0/I0B WK OCYIIECTBIISS IPOBEPKY KOPHEN;

HIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYJIbI U1 TPeoOpa30oBaHUsl TPUTOHOMETPUYECKUX BbIPAXKEHUH;

CBOOOJIHO ONEpPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, NMPUMEHATh HEoOXoauMble (OPMYIbI JIJsl PElIEHUs OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKHUX ypaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTYallud Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, ypaBHEHHUs, HEpPaBEHCTBA IO YCJIOBHIO 3a/ayM,
UCCIIEI0BaTh MOCTPOSHHbBIE MOJIENHN C MCIIOJIB30BAaHUEM arlapara ajareopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: (YHKIHUS, CHOCOOBI 3a/laHus (YHKIMHM, B3aUMHO OOpaTHble (PYHKIHMH, KOMIIO3ULUS (DYHKUIUH,
rpaduk pyHKIMH, BHIIOTHATH dJIEMEHTapHbIE TpeoOpa3oBanus rpaduKoB PyHKINN;

CBOOOJTHO OIEpPUPOBATH TMOHATHAMU: OONACTh ONPEACTICHUS W MHOXKECTBO 3HAUEHUH (YHKUMH, HYIM (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA;

CBOOOJHO OMEPUPOBATh MOHATHAMU: YETHBIE U HEUETHBIE (DYHKUINHU, epuondeckue GyHKINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCHMyMbl U MUHUMYMBbI (YHKIIMH, HAanOOJIbIIee U HaUMEHblIee 3HaueHne QyHKIIMN Ha TPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: CTENEHHass (YHKLHUS C HATypaJbHBIM M IIENBIM IIOKa3zaTesieM, TpapHK CTENEeHHOW (DYHKIHH C
HaTypaJbHbBIM U IIeJIBIM NIOKa3aTesaeM, rpaguk KOpHs N-0i cTeneHH Kak (GyHKIIMU 0OpaTHOW CTETIEHH ¢ HAaTYpalbHbBIM [TOKa3aTeleM;

ONepUpOBaTh MOHATUSIMU: JIMHEIHas, KBaJpaTU4Has U JpOOHO-IHHEWHas (YHKLUWH, BBIMOJHATH 3JIEMEHTAPHOE HCCIIEIOBaHUE U
MOCTPOEHUE UX IrpauKoB;



CBOOOJIHO ONEPHPOBATh MOHATUAMMU: [TOKA3aTelIbHAs U Jorapupmuueckas GyHKINHU, UX CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX rpauku
JUISl peLLIEHUs] YPABHEHUM;

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONPEACICHHE TPUTOHOMETPUYECKHX (DYHKIMIA YHCIOBOTO
apryMeHTa;

UCIOJIb30BaTh Tpaduky GyHKIUM U1 HCCIIeA0BAaHUS POLIECCOB U 3aBUCUMOCTEN IIPU PELICHUH 33a4 U3 APYTUX y4eOHBIX IPEIMETOB U
peanbHOMN )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BEJTMUYNHAMH;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: apupMeTHdeckas M reoMeTpuyeckas Hporpeccusi, OECKOHEUHO YObIBarolllas reoMeTpuyecKas
nporpeccusi, IMHEHHbIH U 3KCIIOHEHIUAIBHBIA POCT, (POPMYIIa CI0XKHBIX IPOLIEHTOB, UMETh IPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh MTPOTPECCUU JJIs PELICHUS PEANIBHBIX 3aa4 IIPUKIIATHOIO XapaKTepa;

CBOOOJTHO OTEPHPOBATH MOHATHUSIMH: IOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/laHusl MOCIIEA0BATEILHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC
H0CJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apO’KJICHHUS MAaTEMAaTHUECKOr0 aHAJIN3a KaK aHaJln3a OECKOHEYHO MaJlbIX;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: HENPEpbIBHbIE (PYHKIIMHU, TOUKU pa3pbiBa rpaduka GyHKIUHN, aCUMIITOTHI rpaduka GyHKINY;

CBOOOJHO ONEpUpOBATh MOHATUEM: (DYHKLMS, HEIPEpPhIBHASI HA OTPE3KE, PUMEHATh CBOICTBA HEMPEPBIBHBIX (PYHKIMH IS pelieHus
3az1ay;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU: NIEpBasi U BTOPasi IPOM3BOIHbIE QYHKIINH, KacaTellbHas K rpaduky GyHKIUY;

BBIUUCIIATh MPOU3BOJIHBIE CYMMBbI, IPOM3BEACHUS, YaCTHOIO M KOMIIO3UIMU JBYX (DYHKIMH, 3HaTh NPOU3BOIHBIE 3JIEMEHTAPHBIX
GyHKIINI;

UCIIOJIb30BaTh T€OMETPUUECKUI 1 (PU3NUECKHUI CMBICI TPOM3BOIHON I PEIIEHUs 3a/au.

MHuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [Uisl OIMUCAaHUs PeajbHbIX MPOLECCOB U SIBICHUMN, NP PELICHUU 3a4ad U3 JIPYTrux
y4eOHBIX TIPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATHUAMHU: OIpeJe/ieHHe, TeopeMa, ypaBHEHME-CIIEACTBHE, CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHUS U HEPABEHCTBA.

K xonny ob0yuyenuss B11 kjacceoOydaromuiics MOJIYYUT CIEAYIOIIME MpEeIMETHbIE pe3yJbTaThl MO OTICJIBbHBIM TeMaM paboueit
IporpaMMsbl yueOHOro Kypca «Airedpa u Hadyajga MaTeMaTHYECKOTO aHAIHM3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: HATYPAIbHOE U 11€J0€ YUCIIO0, MHOXKECTBA HATYPAIbHBIX M LEJbIX YUCeN, HCIOIb30BaTh MPU3HAKU
nenumoct nenbix yucen, HOJl m HOK naTypanbsHBIX uncen s peleHus 3aaad, IpUMEHATh aAropuTt™ EBkinna;



CBOOOJTHO ONEpUPOBATh IMOHATUEM OCTATKa IO MOJYJIIO, 3alKChIBaTh HATypajbHbIE YMCIAa B PA3JIMYHBIX MO3MLHMOHHBIX CHCTEMax
CYMCIICHUS;

CBOOOJTHO ONEPHUPOBATH MOHATHAMHU: KOMIUICKCHOE YUCIO U MHOXKECTBO KOMIUIEKCHBIX YHCEN, MPECTABIATh KOMIUIEKCHBIE YHCIa B
areOpanyeckol M TPUTOHOMETPUYECKOH (opMe, BBINONHATH apU(PMETHUECKHe ONepalud ¢ HUMHU U H300pakaTh Ha KOOPJMHATHOM
IUIOCKOCTH.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJTHO OINEPHUPOBATH MOHATUAMHU: HPPALMOHAIbHBIC, TIOKA3aTeNIbHbIE U JOrapu(pMHUUECKUE HEPABEHCTBA, HAXOIUTh MX PEIHICHUs C
IIOMOUIbIO0 PABHOCUJIBHBIX IIEPEXONIOB;

OCYILECTBIISATH OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJTHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAMMbIE ()OPMYIBI JJISi PEIICHHS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEpHUPOBaTh MOHATUSMH: CHUCTEMA U COBOKYINHOCTh YPAaBHEHHH M HEpaBEHCTB, PAaBHOCUJIbHBIE CHUCTEMBbl M CHCTEMBI-
CJIEZICTBUS, HAXOAWUTh PELICHHUS CHCTEMbl U COBOKYIMHOCTEH pallMOHAIbHBIX, HUPPALMOHAIbHBIX, [OKA3aTEIbHBIX M JOrapupMHUUECKUX
YpaBHEHUI U HEPABEHCTB;

pemaTh panuoHaJIbHBIE, UPPALMOHATBHBIE, TOKa3aTeNbHbIe, JIorapu()MUIECKHe W TPUTOHOMETPUYECKHE YpaBHEHHS W HEPaBEHCTBA,
coJiepKaliye MOAYJIH U TapaMeTphl;

IPUMEHSATH rpauuecKrue METO/Ibl Ul PELICHNs YpaBHEHUI U HEPABEHCTB, a TAKXKE 33/1a4 ¢ IapaMeTpamy;

MOJIEJIMPOBATh pealbHbIE CUTYAI[MH HA A3BIKE aareOpbl, COCTABIATH BbIPAKEHUS, YPAaBHEHUSI, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3a/1a4M, UCCIIEeI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM arIapaTa aare0pbl, MHTEPIPETUPOBATh MOJyUYEHHBIH pe3ybTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKH KOMIO3UIUU (PYHKIHUH ¢ TOMOIIBIO 3IEMEHTAPHOTO UCCIIEIOBAHUS M CBOMCTB KOMITO3UIIMH BYX (DYHKIIHIA;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATHh QYHKIMU [T MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

MCIOJIb30BaTh MPOU3BOAHYIO JJI UCCIIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJHUTh HauOOJIbIIIee U HAaMEHbIlIee 3HaUeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh IPOM3BOJHYIO [UIsl HAaXOXAECHHUS HAWJIy4lIero PEIIEHUS B IMPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX,
3aaydax, AJIs ONpeaesieHHs] CKOPOCTH U YCKOPEHHs Ipolecca, 3a1aHHOro (JopMyIIoi Hin TpapuKoM;

CBOOOJHO ONEpUPOBATh MOHITUIMHU: NIEPBOOOPaA3Hasl, ONPEACIEHHBIN UHTErpai, HaXOAUTh NEPBOOOPA3HbIE dJIEMEHTAPHBIX (YHKIMHN U
BBIUKCIIATH UHTErpai no popmyne Heiorona-Jleitbnuna;



HaXOJUTh MJIOUIA]U IIJIOCKUX (UTYp U 0OBEMBI T C IOMOLIBIO HHTErpaa;

UMETb MPECTABICHUE O MATEMAaTHUECKOM MOJICIIMPOBAHUH Ha TIpUMEPE COCTAaBICHUS NU(PepeHIINaTbHBIX YPABHEHUH] ;

pemaTh NpUKIagHble 33Jaud, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO M (PU3UYECKOT0 XapaKTepa, CPEeACTBAMU MaTeMaTHYECKOTO
aHanausa.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie — Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpaduku. CreneHHas GyHKITHS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IPOLECCA, OBA3ATEJ/IbBHBIE YYEBHBIE
MATEPHUAJIBI U1 YHEHUKA:

Anrebpa 1 Hayajla MaTeMaTU4eCKOro aHanu3a (0a3oBblil U yriyonéHublit ypoBHu) 10 — 11 knaccesl. Anumos 1. A., Konsarun 0. M., Tkauéna
M. B. u ap. AO «IIpocsemenne» 2019, 2021rr.

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

OnekTpoHHas 6MOIMoTEKa yUeOHUKOB U MEeTOInYecKuX MarepuainoB. [Ipeamernslie paznens! «MatemaTukay, «Anredpay, «I'eomerpusy -
http://window.edu.ru/;

Karanor Poccuiickoro obmeodpaszoBarensaoro [loprana. [IpeamerHsie paznensl «MaTemaTukay, «Anredpa», «I'eomeTpusi».
http://window.edu.ru/window/catalog;

Karanor «lllkonsHbiit SAHaekey. [IpenmeTHbie pazaens «Martematukay, «Anredpay, «['eomerpus». http://catalog.iot.ru;

T'ocynapcTBennas oopazoBatenbHast miardopma «Poccuiickas 37eKkTpoHHas 1mkonay, https://resh.edu.ru/about;

VYuu.py - oreuecTBEHHas OHJAIH 1u1aTopMa, I7ie YYeHUKH U3 perioHoB Poccrn M3y4yaroT MaTeMaTUKy B MHTEpAaKTUBHOU dopme,
https://uchi.ru/

Marepwuaisl 11 TOAroToBKM ydamuxcs kK EI'D u OI'D., B Tom uucie mo maremaruke. https://www.uchportal.ru/


http://window.edu.ru/
http://window.edu.ru/window/catalog
http://catalog.iot.ru/
https://resh.edu.ru/about
https://uchi.ru/
https://www.uchportal.ru/




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KouaunuyecTBO yacoB Jara
JJIeKTPOHHBbIe U (POoBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KonTpoabu IMpakTuyeck H3y4YE€HH pecypen
I 0 ble padoThI ue padboTsbl A
MHuoxecTBo,
OoIepanyvu Haj 1 https://resh.edu.ru/subject/lesson/4730/conspect/149
MHO>XECTBaMHU U UX 072/
CBOMCTBa
Huarpammbl Ditnepa- 1 https://resh.edu.ru/subject/lesson/4730/conspect/149
Benna 072/
[Ipumenenue
TEOPETUKO- .
https://resh.edu.ru/subject/lesson/4730/conspect/149
MHO>KECTBEHHOT'O 1
072/
amnmapara s
petieHus 3aaa4y
PanmonanbHbIe
YHCIIa.
OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, 1 https://resh.edu.ru/subject/lesson/4730/conspect/149
MPOLIEHTHI, 072/
OecKOoHEUHbIE
MEePUOIUYECKHE
npodu
Pammonanbabie .
https://resh.edu.ru/subject/lesson/4730/conspect/149
qucia. 1
072/
OOBIKHOBEHHBIE U




JecATUYHbIEe IpodHu,
TPOIICHTHI,
OecKkoHEeYHbIE
NIEPUOTUICCKUE
Ipodu

[Tpumenenue apodeit

Y TIPOLICHTOB JIsI

https://resh.edu.ru/subject/lesson/4730/conspect/149

6
pelieHust 072/
MPUKJIaJAHBIX 3a1a4
[Tpumenenue apobeit
7 W MPOLIEHTOB IS https://resh.edu.ru/subject/lesson/4730/conspect/149
pelieHust 072/
MPUKJIaJAHBIX 3a1a4
JleficTBUTENIbHBIC
qucia.
https://resh.edu.ru/subject/lesson/4730/conspect/149
8 PannonansHele 1
072/
HppALMOHATIbHBIE
quclia
Apudmernueckue
9 OIEpALUH C https://resh.edu.ru/subject/lesson/4730/conspect/149
NENUCTBUTENbHBIMU 072/
JUCIIaMU
Monyns
10 JNEUCTBUTEILHOTO https://resh.edu.ru/subject/lesson/4730/conspect/149
quCciIa U €ro 072/
CBOMCTBaA
[TpubnmxEnnHbIE .
https://resh.edu.ru/subject/lesson/4730/conspect/149
11 BBIUMCIICHUS,

npaBuiia

072/




OKpYTJICHUS,
MIPUKUJIKA U OIIEHKA
pe3ynbTaTa
BBIUMCIICHHI

12

13

14

15

OCHOBHBIE METO/IbI
pEUICHHS LIETBIX ’
JIpOOHO-
paloHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

OCHOBHBIE METO/IbI
pelIeHus EeNbIX U
JIpOOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABCHCTB

OCHOBHBIC METOJIBI
pelIeHus EeNbIX U
JIpOOHO-
palrOHATBHBIX
YpaBHEHUU U
HEPABCHCTB

MHuorouieHbI OT

OJIHOY IIEPEMEHHOM.

Jlenenue
MHOTOYJIEHa Ha
MHOTOYJIEH C
ocratkoM. Teopema
bezy

https://resh.edu.ru/subject/lesson/4730/conspect/149
072/

https://resh.edu.ru/subject/lesson/4730/conspect/149
072/

https://resh.edu.ru/subject/lesson/4730/conspect/149
072/

https://resh.edu.ru/subject/lesson/5298/start/326969
/




16

MHorouieHsl ¢
LEIbIMU
koa(urmeHTamu.
Teopema Buera

https://resh.edu.ru/subject/lesson/5298/start/326969
/

17

Pemmenue cucrem
JIMHENHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/3778/start/158733
/

18

19

Pemmenue cucrem
JIMHENHBIX
ypaBHEHUI

Marpuua cucteMbl
JIMHEWHBIX
YpaBHEHUM.
Ornpenenurens
MaTpHIII 2%X2, eT0
reOMETPUYECKUI
CMBICJI U CBOWCTBA;
BBIYHCIIEHUE €T0
3HAUYCHUS

https://resh.edu.ru/subject/lesson/3778/start/158733
/

https://resh.edu.ru/subject/lesson/3778/start/158733
/

20

21

Ornpenenurens
MaTpHIII 2X2, eT0
reOMETPUYECKUI
CMBICII M CBOMCTBA,;
BBIUKCJICHHUE €TO
3HAYCHUS

IIpumeneHne
ONIPEAECIUTENS JJISt
pELIEHUs] CUCTEMBI
JIMHEWHBIX

https://resh.edu.ru/subject/lesson/3778/start/158733
/

https://resh.edu.ru/subject/lesson/3778/start/158733
/




ypaBHEHUI

22

Pemenne
MPUKJIAAHBIX 3a7a4 C
IMOMOILIBIO CUCTEMEI
JIMHEHHBIX
yYpaBHEHU I

https://resh.edu.ru/subject/lesson/5176/start/225518
/

23

Pemrenne
MPUKJIAHBIX 33]1a4 C
IIOMOIIBIO CUCTEMBI
JIMHEHHBIX
ypaBHEHUI

https://resh.edu.ru/subject/lesson/5176/start/225518
/

24

KonTponbHas
pabora:
"ParninoHaabHbIe
ypaBHEHUS U
HEPaBEHCTBA.
Cuctembl TUHEHHBIX
ypaBHeHHH"

25

DyHKIHUS, CTTIOCOOBI
3aaHus QyHKIUH.
B3aumHo oOpaTHbIE

byHKLINN.
Kommoszunus

byHKIII

https://resh.edu.ru/subject/lesson/3841/start/225573
/

26

I'paduk pyHKUIHN.
DJIleMEHTapHbIe
npeoOpazoBaHus

rpaduKoB QyHKIHIT

https://resh.edu.ru/subject/lesson/3841/start/225573
/

27

Oo6macTe

https://resh.edu.ru/subject/lesson/3841/start/225573




28

29

OTIpeIeNICHUs 1
MHO>KECTBO
3HAYCHHUH (PYHKITUH.
Hymu pynkmun.
[IpomexxyTku 3HaK
MOCTOSTHCTBA

YETHbIE U HEYETHEBIE

GyHKIIHH.
[Tepuoauueckue

byHKIHH.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUN
Maxkcumymsl U
MUHUMYMBI
(GyHKIIH.
Haubounbmee n
HauMEHbIIee
3HaueHue PYHKIHNU
Ha IPOMEXYTKE

https://resh.edu.ru/subject/lesson/3932/start/327093
/

https://resh.edu.ru/subject/lesson/3932/start/327093
/

30

JInneiinas,
KBaJIpaTHYHAs U
JTpOOHO-JIMHEHAS

byHKIIUA

https://resh.edu.ru/subject/lesson/3932/start/327093
/

31

DJIeMEeHTapHOE
HCCJIEJIOBAaHUE U
MOCTPOEHUE
rpauKoOB 3TUX

byHKIMHA

https://resh.edu.ru/subject/lesson/3932/start/327093
/




32

33

DJIeMeHTapHOe
HCCIIEJ0BaHUE U
MOCTPOEHHUE
rpauKOB ATUX
byHKIMHA

CreneHs ¢ 11eJIbIM
MokasarejieM. bunom
Hrrotona

https://resh.edu.ru/subject/lesson/3932/start/327093
/

https://resh.edu.ru/subject/lesson/3932/start/327093
/

34

CrerneHs ¢ UEIbIM
nokasarejieM. buHom
Hrrotona

https://resh.edu.ru/subject/lesson/3932/start/327093
/

35

CrenenHnast GyHKIIUS
C HATypaJIbHBIM H
LICJIBIM ITOKa3aTeIICM.
E€ cBoiicTBa 1

rpaduk

https://resh.edu.ru/subject/lesson/3932/start/327093
/

36

37

38

39

KonTponbHas
pabora: "CreneHnas
¢yukuus. Eé
cBoiicTBa u rpaduk"
Apudmernueckuit
KOPEHb HaTypaJIbHON
CTENEHU U ero
CBOMCTBa
Apudmernueckuit
KOpeHb HaTypalbHOU
CTENEHH U ero
CBOMCTBa

[IpeoOpazoBanus

https://resh.edu.ru/subject/lesson/3932/start/327093
/

https://resh.edu.ru/subject/lesson/3932/start/327093
/

https://resh.edu.ru/subject/lesson/3932/start/327093




YUCJIOBBIX
BBIPAKEHHUI,
coJIeprKalnx
CTEMEeHU U KOPHU

40

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKEHHUI,
coJieprKalnx
CTETNEeHH U KOPHU

https://resh.edu.ru/subject/lesson/3932/start/327093
/

41

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKEHHUI,
COJIeprKaIInX
CTETNEeHH U KOPHU

https://resh.edu.ru/subject/lesson/3932/start/327093
/

42

43

44

HppaunonaibHbie
ypaBHEHUS.
OCHOBHBIE METO/IbI
perieHus
MPPALMOHATIBHBIX
yYpaBHEHUHU

HppaunonaibHbie
YpaBHEHHUS.
OCHOBHBIC METOJIBI
pereHus
UPpaAIMOHATIBHBIX
ypaBHEHUU

Uppannonanbubie
YpaBHEHHUS.
OCHOBHBIE METOBI

https://resh.edu.ru/subject/lesson/5569/start/159263
/

https://resh.edu.ru/subject/lesson/5569/start/159263
/

https://resh.edu.ru/subject/lesson/5569/start/159263
/




petieHus
UppaLMOHATILHBIX
ypaBHEHUH

45

PaBHOCUIIBHEIC
Nepexo/Ibl B
pelieHuun
HMppaloOHAIbHBIX
ypaBHEHU M

https://resh.edu.ru/subject/lesson/5569/start/159263
/

46

PaBHOCHUIIBHEIC
Mepexo/Ibl B
petieHuun
HMppalvoOHaAIbHBIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/5569/start/159263
/

47

PaBHOCHUIIBHEIC
Mepexo/bl B
pelIeHn
HMppalOHAIIbHBIX
yYpaBHEHUHU

https://resh.edu.ru/subject/lesson/5569/start/159263
/

48

PaBHOCHUIIBHEIC
Mepexo/bl B
pelIeHn
HMppalOHAIIbHBIX
yYpaBHEHUHU

https://resh.edu.ru/subject/lesson/5569/start/159263
/

49

CsaoiicTBa u rpapuk
KOpHsI N-0M CTEeNEeHU
KaK QyHKIHNU
00paTHOM CTeTeHu ¢
HATypaJIbHBIM
rokasaresieMm

https://resh.edu.ru/subject/lesson/3841/start/225573
/




50

51

52

53

54

CgoiicTBa u rpaduk
KOpHsI N-0l CTeNeHn
KaK (yHKIIHH
00paTHOM CTENEHU C
HATypaJIbHbIM
nokasaresieM

KonTponbshas

pabora: "CBolicTBa 1

rpaduk KopHs N-0i
CTEIEHHU.
Hppanuonanbusie
ypaBHeHHUA"

CrenieHb ¢
parMoHaIbHBIM
IOKa3aTejIeM U eé
CBOMCTBa

Crermens ¢
paroHaIbHBIM
rmokazarejieM U e€
CBOMCTBa

Crernensb ¢
parroHaIbHBIM
rokazarejieM U e€
CBOMCTBa

https://resh.edu.ru/subject/lesson/3841/start/225573
/

https://resh.edu.ru/subject/lesson/5627/start/159321
/

https://resh.edu.ru/subject/lesson/5627/start/159321
/

https://resh.edu.ru/subject/lesson/5627/start/159321
/

55

ITokasarenpuas

byHKIMA, €€
CBOMCTBa U rpaduK

https://resh.edu.ru/subject/lesson/3841/start/225573
/

56

Hcnonp3oBanne
rpaduka QyHkuMH

https://resh.edu.ru/subject/lesson/3841/start/225573
/




JUTSL peleHus
ypaBHEHUH

57

Hcnonb3oBanue
rpaduka GyHKIUU
JUTSL PEIICHUS
yYpaBHEHU I

https://resh.edu.ru/subject/lesson/3841/start/225573
/

58

IToxazaTenpHBIE
ypaBHEHHUS.
OCHOBHBIE METOIBI
petieHus
IMOKa3aTeJIbHBIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/5627/start/159321
/

59

IlokazarenpHBIC
ypaBHEHUS.
OCHOBHBIE METOIBI
peteHus
IMoKa3aTeJIbHBIX
yYpaBHEHUHU

https://resh.edu.ru/subject/lesson/5627/start/159321
/

60

IlokazarenpHEIC
ypaBHEHUS.
OCHOBHBIE METOIBI
perieHus
IMoKa3aTeJIbHBIX
yYpaBHEHUN

https://resh.edu.ru/subject/lesson/5627/start/159321
/

61

KoHTtponbHas
pabora:
"IToka3arenabpHas

byHKIMS.
Ioxa3zaTenpHble




ypaBHeHHUA"

62

63

64

Jlorapudm yucna.

CaoiicTBa
norapudma

Jlorapudm yucna.

CaolicTBa
norapupma

Jlorapudm yucna.

CaoiicTBa
norapudma

https://resh.edu.ru/subject/lesson/5753/start/272574
/

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/5753/start/272574/

65

JecsTuuHble u
HATypaJIbHBIC
JorapupMbl

https://resh.edu.ru/subject/lesson/5753/start/272574/

66

67

68

69

JecsTuunHble u
HaTypaJbHbIC
aorapudmsl

[TpeoGpa3oBanue
BBIPAKECHUH,
coJepKaIIIX
aorapudmsl
[TpeoGpa3oBanue
BBIPAKECHUH,
CoJIepIKaIINX
sorapudmbl
[IpeobpazoBanue
BBIPAKECHUH,
CoJIeprKalInX
Jorapupmbl

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/5753/start/272574/




70

Jlorapudmmueckas

byHK1IHA, €8
CBOWCTBA U TpapuK

https://resh.edu.ru/subject/lesson/5753/start/272574/

71

Jlorapudmmueckas

bynkuus, eé
CBOWCTBA U TpauK

https://resh.edu.ru/subject/lesson/5753/start/272574/

72

73

74

75

Hcnons3oBanne
rpaduka GyHKIUU
JUTSL peIeHUs
ypaBHEHUI
Hcnonb3oBanue
rpaduka QyHKIMHA
JUTSL peIeHUs
ypaBHEHUI

Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIC METOJIBI
perIeHus
JorapupMUUECKUX
ypaBHEHU U

Jlorapudmmueckue
ypaBHEHUS.
OCHOBHBIE METOIBI
pereHus
JorapuMUIECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/4732/start/198842/

https://resh.edu.ru/subject/lesson/4732/start/198842/

76

Jlorapudpmuaeckue
YpaBHCHHS.
OCHOBHBIE METOIBI

https://resh.edu.ru/subject/lesson/4732/start/198842/




petieHus
JorapupMUUEecKux
ypaBHEHUH

77

PaBHOCUIIBHEIC
Nepexo/Ibl B
pelieHuun
Jorapu(MUIECKUX
ypaBHEHU M

https://resh.edu.ru/subject/lesson/4732/start/198842/

78

PaBHOCHUIIBHEIC
Mepexo/Ibl B
petieHuun
Jorapu(MUIECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4732/start/198842/

79

Kontponbnas
pabora:
"Jlorapupmuueckas
byHKIMS.
Jlorapugmuueckue
ypaBHeHHUA"

80

Cunyc, Kocunyc,
TaHT'CHC U KOTAaHI'€HC
YHCIIOBOTO
apryMmeHra

https://resh.edu.ru/subject/lesson/4733/start/199150/

81

Cunyc, KOCHHYC,
TAHTCHC 1 KOTAHI'CHC
YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/4733/start/199150/

82

ApKcuHyc,
apKKOCHHYC U

https://resh.edu.ru/subject/lesson/4733/start/199150/




apKTaHI€HC
YHCIIOBOTO
aprymeHra

83

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/4733/start/199150/

84

85

86

87

Tpuronomerpuuecka
s OKPY>KHOCT,
ornpezeneHue
TPUTOHOMETPUUYECKH
X (QYHKIIH

YK CIIOBOTO
apryMeHTa
Tpuronomerpuuecka
s OKPY’KHOCTb,
OIIpeZieIICHUE
TPUTOHOMETPUUYECKH
X (QYHKIIHHA
YHCIIOBOTO
apryMeHTa
OcHoBHbIE
TPUTOHOMETPUUYECKH
e GpopmyIibl
OcHOBHBIE
TPUTOHOMETPUUYECKH

e GpopmyIibl

https://resh.edu.ru/subject/lesson/4733/start/199150/

https://resh.edu.ru/subject/lesson/4733/start/199150/

https://resh.edu.ru/subject/lesson/4734/start/199305/

https://resh.edu.ru/subject/lesson/4734/start/199305/




88

OcHOBHbIE
TPUTOHOMETPHUYECKH
e hopMyJIBI

https://resh.edu.ru/subject/lesson/4734/start/199305/

89

OCHOBHEBIE
TpI/II‘OHOMeTpI/I‘-IeCKI/I

e Gpopmybl

https://resh.edu.ru/subject/lesson/4734/start/199305/

90

91

92

IIpeoOpazoBanue
TPUTOHOMETPHUYECKH
X BBIPAKECHUU

[IpeoOpazoBanue
TPUTOHOMETPHUECKU
X BbIpaXEHUM

[IpeoOpazoBanue
TPUTOHOMETPHUECKU
X BBIpaXKEHUM

https://resh.edu.ru/subject/lesson/4734/start/199305/

https://resh.edu.ru/subject/lesson/4734/start/199305/

https://resh.edu.ru/subject/lesson/4734/start/199305/

93

[Ipeo6paszoBanue
TPUTOHOMETPHUUECKU
X BBIPAKECHUU

https://resh.edu.ru/subject/lesson/4734/start/199305
/

94

95

96

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI
Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/6317/start/199681/

https://resh.edu.ru/subject/lesson/6317/start/199681/

https://resh.edu.ru/subject/lesson/6317/start/199681/

97

Pemenne

https://resh.edu.ru/subject/lesson/6317/start/199681/




TPUTOHOMETPUUECKHU
X YpaBHEHHI

98

99

100

Pemenne
TPUTOHOMETPUYECKHU
X YpaBHEHHI
Pemenne
TPUTOHOMETPUUYECKHU
X YpaBHEHHI
Pemenue
TPUTOHOMETPUUYECKH
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/4736/start/199743/

https://resh.edu.ru/subject/lesson/4736/start/199743/

https://resh.edu.ru/subject/lesson/4736/start/199743/

101

102

103

Kontponbnas
pabora:
"TpuroHomeTpuyeck
Ue BBIPAXKEHUA U
TPUTOHOMETPUYECKHU
€ ypaBHeHUs"

[TocnenoBarenbHOCT
1, CIIOCOOKBI 3a1aHUs
MOCIIEIOBATEIIFHOCTE
1. Meton
MaTeMaTUIeCKOMN
WHIYKITUU
MoHOTOHHBIE U
OTpaHUYECHHBIE
MMOCIEIOBATEILHOCTH
. Ucropus ananusa
0ECKOHEUHO MaJIbIX

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/




104

Apudmernueckas
nporpeccus

https://resh.edu.ru/subject/lesson/5223/start/326717/

105

106

107

108

109

110

111

I'eomerpuueckas
Iporpeccus

beckoneuHo
yObIBaroIas
reoMeTpuyecKas
nporpeccust

Cymma 6ecKOHEYHO
yObIBaroLIei
FCOMETPHYECKOM
IIPOrPECCUH

JIuHeHsbIi 1
3KCHOHEHINAIbHBIN
poct. Hucro e.
dopmyna CI0KHBIX
IIPOLIEHTOB

JInHeWHbIN n
SKCIOHEHIUATbHBIM
poct. Hucio e.
Dopmyiia CIOKHBIX
MPOLEHTOB

Hcnons3oBanue
IIPOrPECCUu s
pELIEeHNUs] PeAbHBIX
3a/1a4 MPUKIATHOTO
xapakrepa
KonTtponbHas
pabora:

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/

https://resh.edu.ru/subject/lesson/5223/start/326717/




"I[locnenoBarenbHOC
THU U iporpeccun”

112

113

114

HenpepriBHble
(GYHKIINY 1 UX
CBOMCTBA

Touxka pa3pbiBa.
AcUMITOTHI
rpaduKoB PyHKIHIA
CaoticTBa GyHKIHUI
HENPEPHIBHBIX HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/3768/start/158113/

https://resh.edu.ru/subject/lesson/3768/start/158113/

https://resh.edu.ru/subject/lesson/3768/start/158113/

115

CgoiicTBa (hyHKIMH
HETIPEePHIBHBIX Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/3768/start/158113/

116

Metox UHTEPBAIOB
JUISL pELICHUS
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/3768/start/158113/

117

118

119

Meron uHTEpBaJIOB
JUTSL peIIeHUs
HEPaBEHCTB

Merton HHTCPBAJIOB
AJI pCIICHU A
HCPaBCHCTB

IIpumeHeHue
CBOICTB
HEMPEPHIBHBIX
byHKIUH 15
pelIeHus 3a1a4y

https://resh.edu.ru/subject/lesson/3768/start/158113/

https://resh.edu.ru/subject/lesson/3768/start/158113/

https://resh.edu.ru/subject/lesson/4923/start/200980/




120

121

[IpumeHenue
CBOMCTB
HETPEPBIBHBIX
byHKIMA 115
peuieHus 3aa4y
IIepBas u BTOpas
MIPOU3BOHBIC

byHKIUA

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4923/start/200980/

122

Ornpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM

https://resh.edu.ru/subject/lesson/4923/start/200980/

123

124

125

Onpenenenue,
(du3nIecKuii CMBICT
MIPOU3BOIHOMN
YpaBHeHue
KacaTelIbHOM K
rpaduxy GyHKIUN
YpaBHeHue
KacaTelIbHOM K

rpaduxy GyHKIUN

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4923/start/200980/

126

[IpounsBoHbIE
AJIEMEHTaPHBIX

byHKIMI

https://resh.edu.ru/subject/lesson/4923/start/200980/

127

128

[IpousBoaHBIE
3JIEMEHTaPHBIX
byHKIHMA
[IpownsBoaHas
CYMMBI,

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4923/start/200980/




MIPOU3BECHHUS,
YacTHOI'O U
KOMIIO3UIIUH

byHKIMHA

129

130

131

IIpousBoaHas
CYMMBI,
MIPOM3BEICHUS,
YacTHOI'O U
KOMITO3UILIMHU
byHKIMi
IIpownsBoaHas
CYMMBI,
MIPOM3BEICHNUS,
YacTHOI'O U
KOMITO3UILIMHU
byHKIMMA
KonTponbHas
pabora:
"IIpousBogHas"

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/3954/start/201011
/

132

IToBTOpEHME,
o0o01Ienue,
cucTeMaTu3alus
3HAHUM:
"VpaBHeHus"

https://resh.edu.ru/subject/lesson/4728/start/158545
/

133

IToBTOpEHME,
00001IeHHE,
cUcTeMaTu3aIus

3HaHui: "OyHkun"

https://resh.edu.ru/subject/lesson/4728/start/158545
/

134

Hrorosas




KOHTpOJIbHAsA padora

Hrorosas
135
KOHTpOJIbHAsA paboTa

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3alHs
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

136

136

10




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIHH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCleIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauboIbIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4EeCKUN CMBICI
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOHuna

29 [TpuMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (pOpMBI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHue MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHUCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peanbHO
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u ucciieoBanue
MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN
C mapameTpaMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

KonTponbnas pabora: "3amgauu c
napaMerpamu”

121

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122

123

124

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,
cucreMarnsanus 3HaHuil: "HepaBeHncrsa'

1

125

126

[ToBTOpenue, 0600MIEHNE,

"

cucteMaTtu3anus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpEeHue, 0600IIEH S,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




yueOHbIiiKype «I'eomerpusi. Yriiy0JeHHbI YPOBEHb

IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBisieTcs OAHMM U3 0a30BBIX KypCOB Ha YpOBHE CpeJHEro oouiero odpa3zoBaHMs, Tak Kak 0OECIEeYMBAeT BO3MOKHOCThb
U3Y4YECHHs IUCLMIUIMH E€CTECTBEHHO-HAYYHOM HANpaBICHHOCTH M IPEAMETOB T'yMaHUTapHOTO LMKiIAa. IIOCKOJIBKY JIOTMYECKOE MBIIIICHHE,
bopmupyeMoe pH U3y4eHUH 00YUJarOIIUMUCS TOHATHIHHBIX OCHOB T€OMETPHH, IIPU JIOKA3aTENbCTBE TEOPEM U MOCTPOCHHUH LEMOYKHU JTOTHYECKUX
YTBEPKICHUM IIPU PEIICHUM T'€OMETPUYECKUX 3a]ad, YMEHHUE BBIABUIATb M OIPOBEPraTb TUIIOTE3bl HETMOCPEACTBEHHO HCIIOJIB3YIOTCS IIpU
peLLeHNH 33/]]a4 €CTECTBEHHO-HAyYHOI0 IIUKIIA, B YACTHOCTU (PU3NYECKUX 3a]1au.

Ilenb ocBoeHMst mporpamMmbl ydeOHoro kypca «l'eomeTpusi» Ha yriyOJEéHHOM YpOBHE — pa3BUTHE HHIUBUIYAJIbHBIX CIIOCOOHOCTEH
o0yJaromuxcs MpH HM3YYEHWH TEOMETPHH, KaK COCTaBJSIOMIEH mHpeaMmeTHoi obnactn «MaTematuka ¥ MH(OpMAaTHKa» depe3 obecreyeHue
BO3MOYKHOCTH TPHOOPETEHUSI M HUCIOJb30BaHUS Ooyiee TIIyOOKMX TE€OMETPHYECKUX 3HAHWUH W JEHCTBHIA, CHEUM(UYHBIX TEOMETPUHU, U
HEOOXOAUMBIX JUISl YCTIEHTHOTO NMPpodeccHoHaNbHOro 00pa3oBaHus, CBI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATUKU.

[TpuopuTeTHBIMM 33aYaMM Kypca T€OMETpPUM Ha YIriyOJIEHHOM YpOBHE, PACHIMPSIONIMMU M YCHJIMBAIOLUIMMM Kypc 0a30BOTO YpOBHS,
SIBJISIFOTCS:

paciivpeHue MNpeACTaBICHUsS O T'€OMETPUM KaK 4acTHU MHPOBOW KYJIbTYpPhl U (OPMHpPOBAHUE OCO3HAHUS B3aMMOCBSI3M T€OMETPUHU C
OKPYKaIOILUM MUPOM;

(dbopMHpoOBaHKE MPECTABICHNUS O IPOCTPAHCTBEHHBIX (PUIypax Kak O BaXKHEHIINX MaTeMaTHYECKHX MOJIENSX, MO3BOJIIONIMX OMUCHIBATE U
U3y4aTh pa3HbIC SBJIECHUS OKPYKAIOILIEr0 MUpPa, 3HAHWE MOHITUWHOTO anmnaparta 1o paszaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpHH;

(bopMHpOBaHUE YMEHMSI BJIaJIETh OCHOBHBIMU MOHSITHSIMH O MPOCTPAHCTBEHHBIX (PUTypax W UX OCHOBHBIMHU CBOMCTBaMM, 3HAHHE TEOPEM,
(dbopMys U yMEHHE UX IPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJapTHBIE CIIOCOOBI peIIeHus 3a/1a4;

¢dbopMHpOBaHHE YMEHHUsI paclio3HaBaTh Ha YepTexkax, MOJENAX M B peaJbHOM MHUpPE MHOTOTPAHHUKHU W TeJla BpallleHHs, KOHCTPYHPOBATh
Tr€OMETPUYECKHE MOJIEIH;

(dbopMHpOBaHNE MOHMMAHMSI BO3MOXXHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MaTeMAaTUYECKUX TEeOopuid, (hopMHpOBaHHE MOHUMAaHHS POJIU
AKCHMOMATHUKU IIPU NIPOBEACHUN PACCYKICHUM;

¢dbopmMHpoBaHKUE YMEHUS BJaJleTh METO/JAaMH J0Ka3aTeNbCTB U AITOPUTMOB PELICHUS, YMEHUS UX NMPUMEHATh, IPOBOJUTH JT0Ka3aTeIbHbIE
paccyXJeHHUsT B XOJle pEIICHUs CTEPeOMETPUUYECKHX 3aJad M 3aJad C MPAKTUYECKUM COJAEpkKaHHEeM, (OPMHUpPOBAHUE IPEJICTABICHUS O



HEOOXOMMOCTH JI0Ka3aTelIbCTB NPU OOOCHOBAaHMHM MAaTEMaTHUECKUX YTBEPXKICHUH W PpOJTM AKCMOMATHUKM B MPOBEIECHUM JCTyKTUBHBIX
pacCyXJIeHUH;

pa3sBUTHE U COBEPILIEHCTBOBAHME MHTEIJIEKTYAJIbHBIX M TBOPYECKMX CIOCOOHOCTEH O0O0ydaroluxcsi, MO3HABaTEJIbHOM aKTUBHOCTH,
HCCIIEI0BATEIbCKUX YMEHUHN, KPUTUUHOCTH MBIIUIEHUS, MHTEpeca K U3YYEHUIO0 T€OMETPUH;

¢dopmupoBanre QPYHKIIMOHATBHON IPAaMOTHOCTH, PEIEBAaHTHONH I'€OMETPUHU: YMEHHUS PAaCIO3HABAThH MPOSBICHUS T€OMETPHUUECKUX TMOHATHH,
00BEKTOB U 3aKOHOMEPHOCTEH B pealibHBIX )KU3HEHHBIX CUTYAlUAX U MPH U3YYCHUU PYTUX YUEOHBIX MPEAMETOB, MPOSIBICHHS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEHN, MOIETMPOBAHNUS PEAbHBIX CUTYaLUH, UCCIIE0OBAHUS IOCTPOEHHBIX MOJIEIECH, HHTEPIIPETALUH [10JIyYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COZIEpKaTeIbHBIMU JMHUAMHU yuyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax sBistores: «[IpsmMble M IIIOCKOCTH B
IIPOCTpAaHCTBE», «MHOrorpaHHUKN», «Tena BpaieHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

Cdhopmynupoannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHITHAMNY», PEICBAHTHBIMA T'€OMETPUH Ha yriIyOJIEHHOM YypOBHE
obyuenus B 10-11 kmaccaX, OTHOCHTCA KO BCEM COJEp)KaTeNbHbIM JIMHUSIM Y4eOHOro Kypca, a (OpMHpPOBaHUE JIOTMYECKMX YMEHUH
pacripeiesigeTcsi He TOJIBKO 10 COJep KaTesIbHbIM JMHUAM, HO U 10 roaaM oOyuyeHus. Coaepikanue o0pa3oBaHus, COOTBETCTBYIOLIEE MTPEIMETHBIM
pesynbTaTam ocBoeHus1 denepanbHON pabouelt MporpamMMsbl, pacrpeAesIEHHBIM 110 ToJlaM 00yUYeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHLMIIMAIBHBIM BOIpocaM oOydaroluecss oO0palaluch HEOJHOKpPaTHO. OTO TO3BOJSET OPraHu30BaTh OBJIAJCHUE
reOMETPUUECKUMH MOHATHAMU U HaBBIKAMH MOCJIEA0BATENLHO U MOCTYNATENbHO, C COOIOACHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIC 3HAHMS
BKJIIOYATh B OOIIYIO CUCTEMY I'€OMETPHUYECKHX INpe/ICTaBICHUN 00yJaromuxcs, paciupss U yrayonss e€, oOpa3ys NpOoYyHble MHOXKECTBEHHBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

CO3J1aTh YCIOBHS I Ju(depeHIanuy o0y4eHus, MOCTPOCHUS HHANBUAYaIbHBIX 00pa30BaTeIbHbIX IPOrpaMM, 00ECTIEUUTh YIITyOJIEHHOe
U3yueHHe reOMEeTPUH KaK COCTaBIstomIel yaeOHoro npeamera «MaTteMaTiukay;

MOArOTOBUTh OOYYAIOIIMXCS K MPOJO/DKEHHIO HU3YYEHHs MaTreMaTuku ¢ ydértoMm BblOOopa Oyaymel mnpodeccun, obecrneunBas
MPEEMCTBEHHOCTh MEXKIy OOIIMM U MPoheCcCHOHATBHBIM 00pa30BaHUEM.

Ha usydenune yueGHOro Kypca «I'eomerpusi» Ha yriyonéHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kinacce — 102 yaca (3 vaca B Henento), B 11
knacce — 102 gaca (3 yaca B HEJIeNI0).

COJEP/KAHUE OBYYEHUA

10 KVIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE



OcHOBHBIE TIOHATHA CTEepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MPOCTpaHCTBO. I[loHATHE 00 AaKCHOMAaTHUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosjokeHue NpsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOUIMECS, MapaJUIeNbHbIE W CKpeIuMBaromuecs mnpsamele. [IpusHaku
CKPEIIMBAIOIINXCS NPAMBIX. [[apanenbHOCTh NPSMBIX M INIOCKOCTEW B IPOCTPAHCTBE: MapajlIC/IbHBIE IIPSAMBIE B IPOCTPAHCTBE, NapaUIEIbHOCTD
TPEX NPSAMBIX, MAPAJUIETBHOCTh MPSAMONW M IUIOCKOCTH. llapaimienbHoe M LEHTpalbHOE MPOEKTHpoBaHME, M300paxkeHue ¢uryp. OCHOBHBIC
CBOWCTBa MapauIeIbHOTO MpOoeKTHpoBaHusA. M3o0paxenune (Guryp B mapajuiedIbHONH MPOCKIMH. YTJBl C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEXy IPSAMBIMHU B IPOCTpaHCcTBe. [lapamuienbHOCTh MIIOCKOCTEN: NTapajulebHbIe IIIOCKOCTH, CBOMCTBA NapaJuIeIbHBIX IUIOCKOCTEe!. [IpocTeimme
IIPOCTPAHCTBEHHBIE (PUTYpHI Ha MJIOCKOCTU: TETpad/p, MapajuleenuIies], HOCTPOCHUE CEUCHUH.

[lepneHMKyYISIPHOCTD NPSIMOU U IIJIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSAMBIEC B IPOCTPAHCTBE, IPSIMBbIE NAaPAILJIEIbHBIE U NIEPIIEHIUKYIISIPHbIC
K IUIOCKOCTH, NPHU3HAK MEPHIEHIUKYISIPHOCTU MPSAMOM M IUIOCKOCTH, TEOpEMa O MPsIMOM MNEpPHEeHIAUKYISpPHON IIockocTu. OpTOroHaiabHOE
npoekTupoBaHue. IleprneHuKysp U HaKJIOHHbIE: PACCTOSHUE OT TOUKH /10 INIOCKOCTH, PACCTOSHUE OT MPSAMOMN 10 INIOCKOCTH, MPOEKLUs (PUTYPBI
HAa IUIOCKOCTb. [lepneHIuKyIIpHOCTD MIII0CKOCTEN: MPU3HAK MEPIEHAUKYIAPHOCTH IBYX IIIOcKocTel. Teopema o TpEX NeprneHauKyJIspax.

VYIubl B MPOCTPAHCTBE: YIrOJd MEXAY INPSAMON MU IUIOCKOCTBIO, JABYIPAHHBIM YTOJI, JIMHEWHBIA Yroj ABYTPAHHOTO yria. TpéXrpaHHbId H
MHOrorpassbsie yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA MJIOCKUX U ABYI'PAaHHBIX YIJIOB TPEXIpaHHOTO yria. Teopemsl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHUKH

Bunel MHOrOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, mpsMas U HAaKJIOHHAs NPU3MbI, OOKOBas M MOJHAas
MIOBEPXHOCTh Ipu3Mbl. llapamnenenunesn, HOpsAMOYroNbHBIA IapajulejenuIe] M ero cpoWcrBa. KparTdailipe IyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBeHHast teopema Iludaropa. Ilupammpa: Nn-yroiapHas mupamuja, NMpaBUIbHAs M yceu€HHas
nupamubl. CoiicTBa pédep M OOKOBBIX I'paHE MpaBUIbHON mMHMpamujibl. [IpaBuiIbHBIE MHOTOIpAaHHHMKH: NpaBHJIbHAs MpHU3Ma U MpaBUIIbHAS
nupaMuia, MpaBUiIbHAsL TPEYroyibHas NMUpaMUIa U NpaBUIBHBIM TeTpa’dap, KyO. [IpeacraBneHue o mpaBMIIBHBIX MHOTOTPaHHHMKAaX: OKTadJIp,
JNOJEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOIPaHHHUKOB: p&0pa, AuaroHanu, yrisl. [lmomans G0KOBOI MOBEPXHOCTH W MOJHOW MOBEPXHOCTU MPSMOM
MIPU3MBI, IIJIOIIA b OCHOBAHUI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOil pu3Mbl. [1moniaas 60KOBON MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM
IIApaMU/Ibl, TEOpPEMa O IJIOLAAU YCEeUEHHON TUPaMUIBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHUM IPaBUIIBHBIX MHOTOTPAaHHUKOB. CHMMETpHs B TNPaBWIBHOM MHOTOI'PaHHHKE:
CUMMETpPHUS Napajieenuneaa, CAMMETPHS PABWIIBHBIX MPHU3M, CAMMETPHS IPABUIBHOW MUPAMU/IBI.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI KOJUIMHEApPHBIE, COHAIPABIICHHBIE U
IIPOTUBOIIOJIOKHO HaIIPaBJIEHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUS ¢ BEKTOPAMHU: CII0)KEHUE U BBIUYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX



BEKTOPOB, YMHOXKEHUE BEKTOpa Ha uyucio. CBONCTBA C0XKEHUsI BEKTOpOB. CBONCTBAa YMHOXKEHMS BEKTOpa Ha uucio. [loHATHEe KOMILIaHApHBIE
BeKTOpbI. [Ipu3Hak kommuaHapHOCTH TpEX BeKTOpoB. [IpaBuio napamienenunena. Teopema o pa3iioKeHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsMoyronpHas cuctema KoopAuHatT B rpocTpancTBe. Koopauuatel BekTopa. CBsi3b MEXKIY KOOpIWHATAMHU BEKTOPA U KOOPAMHATAMU
TO4YeK. YToJa Mexay Bekropamu. CKalIIpHOE MTPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHsaTHS: UMIMHIpPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, chephueckas MOBEPXHOCTh, OOpasyrollue MoBepxHocTei. Tema
BpAICHHS: WIMHAP, KOHYC, YCEU€HHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenne cepsl U MIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe.
N300paxkeHue Te BpalieHus Ha MI0CKOCTH. Pa3BépTka mumuHapa u kornyca. CuMMmeTpus cepsl U mapa.

O6béM. OcHOBHBIE CBOMCTBa 00bEMOB Tell. Teopema 06 00bEME MPSAMOYTOIBLHOTO Mapaiesienumneaa u ciaeacTsus u3 He€. O0bEM psaMoii u
HAKJIOHHOU MPU3MBI, IMIUHAPA, MUpaMUAbl U KoHyca. O0BEM 1apa U IM1apoBOro CErMEHTa.

KomOuHnanmu ten BpaiieHusi 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHIApP, ONMMCAaHHAS OKoJio IwmmHApa. [lepeceuenne chepsl u
mapa ¢ 1wiockocTeio. Kacanme mapa u cdepsl mmockocteio. IloHSATHE MHOTOrpaHHHKA, OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOH B
MHOT'OTPaHHUK WJIM TEJIO BPAlLlCHHUS.

[Tnomanas NOBEPXHOCTH LMIMHAPA, KOHYca, miomans cepsl U e€ yacteil. [logobue B mpoctpancTBe. OTHOIIEHHE 00bEMOB, MIIoLIaei
noBepxHocTel moooHsIX puryp. IIpeodbpazoBanue mogodus, roMoTeTHs. Pemenne 3a1a4 Ha TUIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPHUUECKUX
METO/OB.

ITocTpoeHne cedeHUit MHOTOIPAaHHUKOB M TEJ BpAIIEHUS: CEUEHUs IMIMHApa (MapajuielbHO M MEePHEeHIUKYIIPHO OCH), CEYEeHUsI KOHyca
(mapasuienabHbIe OCHOBAHUIO M IPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHUs 1Iapa, METOAbl IIOCTPOCHUS CEUEHUI: METO/] CIIeJIOB, METO]I BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJT IIEPEHOCA CEKYIIEN MIJIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Onepanuu Haj BEKTOpamMH. BeKTOpHOe yMHOXKEHHE BeKTOpOB. (CBONCTBAa BEKTOPHOIO YMHOXKCHMS.
[IpsmMoyronbHas cucTemMa KOOpauHaT B mpoctpancTBe. Koopaunartel BekTopa. Pasnoskenue Bexktopa no 6asucy. KoopanHaTHO-BEKTOPHBINA METOJ
[IPU PELICHUN F€OMETPUYECKUX 3a/1a4.

J{BHKeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpanctsa. Otobpaxenus. JBkeHus U paBeHCTBO ¢uryp. O6mue cBoiicTBa ABMKEHUH. Bubl ABMKEHUHN: MapaienbHbII
NEPEHOC, LIEHTPaJIbHAs CUMMETPHS, 3€pKalibHasi CHMMETPHS, TIOBOPOT BOKPYT npsimoit. [IpeobpazoBanus noxodus. [Ipsmas u cdepa Diinepa.

IJIAHUPYEMBIE PE3YJBTATHI OCBOEHHMS YYEFHOI'O KYPCA «(I'EOMETPHS» (YIJYBJEHHBIA YPOBEHB) HA
YPOBHE CPEJJHET'O OBHIET'O OBPA30BAHUSA



JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BociMTaHHue:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3HMIMH OOYYaroIIerocs Kak aKTHMBHOTO W OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIecTBa,
MPEJICTABICHUE O MATEMATUYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHIA, MPOIETYp TPAKIAHCKOT0 00IIecTBa (BHIOOPHI,
OTIPOCHI U JIPYroe), yMEHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHHU € UX (DYHKUMAMU U HA3HAUCHUEM;

2) naTPUOTHYECKOE BOCTIUTAHME:

Cc(OPMHPOBAHHOCTh POCCUICKOW T'PaXTaHCKOW WACHTHYHOCTH, YBAXCHHA K MPOILIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHHSM POCCHUMCKUX MATEMATUKOB M POCCUMCKONM MAaTEMAaTHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUN
B JIPYTUX HayKax, TEXHOJOTHUSX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, c(pOpMHpPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, STHUYECKOTO IOBEICHUS,
CBSI3aHHOTO C NPAKTUYECKHUM NPUMEHEHUEM JOCTHKEHHUM HAyKM W AEATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTONYHUBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOUYAs dCTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUM, PacCyKICHUH,
BOCITPUUMYHUBOCTH K MATEMAaTUUECKUM aCleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OpMUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHUeCKHE 3HAHMUS B MHTEpecax 30pOBOro U Oe3omacHOro oOpasza >KM3HHU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3JIOPOBBIO (3I0POBOE MUTAaHMUE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHH M OTIbIXA, PETyJsipHas (u3nueckas aKTUBHOCTD),
(hbU3UYECKOE COBEPIIIEHCTBOBAHUE NP 3aHITHUSIX CIIOPTUBHO-030POBUTEIBHON I€ATEbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYIOIIOOUS, HHTEPEC K PA3NIUYHBIM cepaM MpoPecCHOHATHHON IeATEeTHbHOCTH, CBI3aHHBIM C
MaTEeMAaTHKOW U € MPUIOKEHUSIMH, YMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOp OyAyieil mpodecchu U pealn30BhIBaTh COOCTBEHHBIC YKHU3HECHHBIC
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MaTHYEeCKOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO HA MPOTSHKEHWHW BCEH J>KM3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIIEHUN MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:



c(OPMHPOBAHHOCTD IKOJIOTMYECKON KYIbTYpPbI, TOHUMAHHUE BIMSAHUS COIMATBHO-IKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIHON U
COLIMAJILHOU Cpebl, OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOoOJIeM, OpUSHTAIMS Ha MPUMEHEHHUE MAaTeMaTHYCeCKUX 3HAHWMA s
perieHus 3a1a4 B 00J1aCTH OKPY KaIoIel cpeibl, IIIaHUPOBAHKE IMOCTYITIKOB U OIIEHKHA UX BO3MOYHBIX MTOCJICICTBHIA JIJIsl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 TO3HAHUSA

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOW TMPaKTHKH,
IIOHUMAHUEC MaTeMaTquCKOﬁ HayKI/I KakK C(bepbl ‘ICHOBe‘ICCKOﬁ ACATCIIbHOCTH, 3TAIIOB eé paBBI/ITI/IH U 3HAYUMOCTHU IJIs1 paSBI/ITI/ISI OUBHUIIIN3allUU,
OBJIQJICHUE SI3BIKOM MATEMATHKA W MaTEMaTHYECKON KYyJIbTYpPOHM KakK CPEICTBOM ITO3HAHUS MHUpPa, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO H
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBHsA:

BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, IOHSATHI, OTHOILIEHUN MEXAYy IOHITHIMH,
(bopMyIMpOBaTh ONpENeNeHHs MOHATUH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS Uil OOOOIIEHUS U CPaBHEHMS,
KPUTEpUU IIPOBOIUMOIO aHAIU3a;

BOCIPUHUMATh, (OPMYIHPOBaTh M MPeoOpa3oBbIBaTh CYXKIACHMS: YTBEPAUTEIbHBIE U OTPHUILIATEIbHBIC, €AMHUYHBIE, YaCTHbIE U OOLIHeE,
YCIIOBHBIE;

BBISIBIIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TNPOTUBOpeurss B (DaKkTax, JaHHBIX, HAOMIONEHHSIX U YTBEPKICHUSX,
IpeAJiaraTb KpUTEPUH IJIS BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUEHNUN, YMO3aKIOUECHNUN 110 aHAJIOTUH;

MIPOBOAUTH CaAMOCTOSITENIHO JOKa3aTeIbCTBAa MATEMAaTUUYECKUX YTBEP)KIEHUM (IpsIMble U OT NMPOTHUBHOIO), BBICTpAaUBaTh apryMEHTAIMIO,
MPUBOANUTE PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BBIOMpATh croco0 peuieHus yueOHOH 3ahaun (CpaBHMBATh HECKOJBKO BapUAHTOB PELICHHUs, BHIOMPATh Hanboiee MOAXOIAMIUN ¢ yUETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBHSA:

MCIIOJIb30BaTh BOMNPOCHl KaK MCCIEN0BATENbCKUII MHCTPYMEHT MO3HaHMS, (HOPMYIHpPOBATh BOIPOCHI, (DUKCHPYIOIIME IPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAaHHE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
SIBJIGHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;



CaMOCTOSITENTLHO (OPMYIMPOBATh OOOOIICHHS W BBIBOABI MO PE3yJibTaraM IPOBEIEHHOTO HAOIIOIACHMS, HCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTbH IMOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHHIA,

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BHLABUTATh MPEINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH 1e(OUINTHI HH(OPMAIIUHY, TAHHBIX, HEOOXOMMBIX JIJISl OTBETA HA BOMIPOC U JIJIS PEIICHHUS 3a/1a4H;

BBI6I/IpaTB I/IH(i)OpMaLII/IIO N3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3HUPOBATH, CUCTCMATHU3UPOBATL W HHTCPHPCTUPOBATH HH(bOpMaHHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(GOPMAIUIO, TPEJCTABISTH €€ B Pa3IMUHbIX (hopMax, UILUTIOCTPUPOBATH IpaduyecK;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMHU IO CAMOCTOSTENILHO C(OPMYITMPOBAHHBIM KPHTEPHSIM.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menne:

BOCIIpUHUMATb 1 (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMHU U LECIAMU O6HICHI/I$I, ACHO, TOYHO, 'PaMOTHO BLIpaXaTb CBOIO
TOYKY 3pCHUA B YCTHBIX U IMCBMCHHBIX TCKCTAaX, AaBATh MMOSACHCHUA 110 XOAY PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJIy‘-IeHHBH\/JI PE3YyIbTaT,

B X07ie 00CYKIECHHUs 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOi TeMbl, MPOOIEeMB, pelIaeMoil 3a1a4uu, BHICKA3bIBATh UEH, HALIEJICHHBIE
Ha MOMCK pEIIeHUs], COMIOCTABIATh CBOM CYKICHUS C CYKJICHUSMU JPYTUX YYaCTHUKOB JMAI0Ora, OOHapyXHBaTh pa3jinyue U CXOJCTBO MO3ULIUHI, B
KOPPEKTHOI popMme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,;

MNpEACTABIATE PE3YJbTAaThbl PCIICHUA 3aJa4u, SKCIICPUMEHTA, UCCIICAOBAHMA, IPOCKTA, CAMOCTOATCIBLHO BBI6I/IpaTI> q)OpMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS

Camoopranuzanmusi:

COCTaBJATh IJIaH, AQITOPUTM pEIIEHUs 3aJadyd, BBIOMpATh CHOCOO pemieHUs ¢ Yy4€TOM HMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJLIEKT:

BJIAACTh HAaBBIKaAMU IO3HaBaTEILHOU pe(l).]'[eKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX )IefICTBPII\/'I ¥ MBICIIMTCIBHBIX IMPOLECCOB, UX PE3YJIIbLTATOB,
BJIQJIETh CITOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M pe3yiibTaTa peleH!s] MaTeMaTHIeCKON 3a/1a4H;

MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MpPU PEIICHUU 3a/1adl, BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BBISIBICHHBIX TPYIHOCTEH;



OLCHUBATHb COOTBCTCTBUEC PC3YyJibTaTa LUCJIU U YCIIOBUSAM, O6’B5ICHSITB IMPUYIUHBI JOCTUIKCHUSA NI HCIJOCTUIKCHHUA PE3YJIbTATOB ACATCIIBHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh U HUCIOJB30BaTh MPEHUMYIIECTBA KOMAHIHOW M HMHIAMBUAYaJIbHON pabOTHI MPH PEHICHUH YYEOHBIX 3ajady, MPUHUMATH IEb
COBMECTHOM JeSATEeIbHOCTH, TUIAHMPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeasTh BUIAbl paboT, TOrOBapUBaThCs, 00CYKIaTh MPOIECC
U pe3yibTat paboTsl, 00001IaTh MHEHUS HECKOJIBKUX JTFOCH;

y4acTBOBAaTh B IPYNMNOBBIX opMax paboThl (00Cyk1eHus1, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPJIWHUPOBATH CBOM NEHCTBHUS C APYTMMH YJ€HAMH KOMAaHJbI, OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaaccao0ydaronuiicss HAy4YnuTCS:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMH CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U IPOBEICHUHY MaTEMAaTHUECKUX PacCyKICHUH;
IPUMEHSATh AaKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUN T€OMETPUUYECKHX 3a/ay;

KJIacCCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

CBOOOJHO ONEpPHUPOBATH MOHATHAMM, CBSI3aHHBIMH C YIJIAMU B HPOCTPAHCTBE: MEXAY NPSAMBIMH B MPOCTPAHCTBE, MEXIY MpPSIMO U
IIJIOCKOCTBIO;

CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPaHHUKOB (TMpU3Ma, IUpaMua, MPsIMOYTOJIbHBIN Hapaienenumnes, Ky0);
KJIacCU(UIMPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS JJIs1 KJIacCU(PUKAIUY;

cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBINOJIHATH MapajlieNIbHOE, EHTPAIBHOE U OPTOTOHAJIBLHOE MPOSKTUPOBaHKE (DUTYDP HA MIIOCKOCTb, BHIOIHATh U300pakeHus: Guryp Ha
IJIOCKOCTH;

CTPOUTHh CEYEHHsS] MHOTOIPAaHHUKOB pAa3JIMYHBIMU METOJAaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHCIIATH IJIOIIA U TOBEPXHOCTEH MHOTOIpaHHUKOB (TMpU3Ma, TUpaMu/a), TeOMETPUUYECKUX TeJl C IPUMEHEHHEM (OpMYIT;

CBOOOJHO ONEpUpPOBATh MOHATUSMH: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CUMMETPHHM, LIEHTP, OChb M IUIOCKOCTh
CUMMETpUU (UTYPBI;



CBOOOJHO OIEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLIMMHU BEKTOPaM U KOOPJMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JACUCTBUSA HaJ BEKTOPAMU;

pemaTth 3aJadd Ha J0KAa3aTelIbCTBO MATEMATHUYECKUX OTHOILIECHUN M HAXOXICHUE I€OMETPUYECKMX BEIWYMH, IPUMEHSS HU3BECTHBIC
METO/BI IIPU PELICHUHA MaTEMAaTUYECKHUX 3a/1a4 MTOBBIILIEHHOIO U BBICOKOI'O YPOBHS CII0KHOCTH;

IIPUMEHATh IIPOCTEUIINE MPOIPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX
3a1ad;

M3BIIEKATh, MPEOOPA30BBIBATh M MHTEPIIPETUPOBATh MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MperCTaBICHHYIO
Ha 4YepTekax U pPUCYHKAX;

IIPUMEHATH [I0JyYEHHBIC 3HAHUs HA MPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATh PEAJIbHBIC CUTYalUU, IPUMEHATh U3YUYCHHBIC IIOHATHS B
Ipolecce MOUCKa peleHus] MaTeMaTHUeCKu c(OpMYITMPOBAHHON MPOOIIEMBI, MOJICIMPOBATh PEAbHbIE CUTYALlUU Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUN U TEOpEM, arnapara ajlreopspl, pelarh NpaKTHYECKUe
3a/1a4y, CBA3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJINYUH;

MUMETh MPECTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHSA T€OMETPHH KaK COCTAaBHOW YacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTHA.

K xoniry 11 kaaccao0ydaronuiicss HAy4YnuTCS:

cBOOO/ZIHO ONEpUpOBaTh MOHSTHUSAMM, CBSI3AHHBIMM C LMJIMHAPUYECKON, KOHHYECKOM U cepuueckoil MOBEPXHOCTSIMH, OOBSCHATH
COCOOBI OTYYEHHUS;

OTIepUPOBATh NOHATHUSAMH, CBSI3aHHBIMH C TEJIaMU BpAIlleHUs: HUIMHIPOM, KOHYCOM, chepoii U mapom;

pacrno3HaBaTh Teja BpalleHus (LUIHHP, KOHYC, cepa U 1map) U OObSICHITH CIIOCOOBI MTOJIYy4YEHHUs TN BPAICHHUS;

KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOKEHHUE CEephl U TIIOCKOCTH;

BBIUUCIIATh BEIMYUHBI JIEMEHTOB MHOTOI'PAaHHHKOB M TeJ BpalleHHs, OOBEMBI M IUIOIIA[M MOBEPXHOCTEH MHOTOTPAaHHUKOB U Tel
BpalllEHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;

CBOOOJHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMM C KOMOMHALMSAMU TN BPALlEHUs] U MHOT'OI'PaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B
cdepy ¥ onucaHHbIA 0K0JI0 chepsl, cepa, BIUcaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIASIMU TOBEPXHOCTEN M 00bEMaMU TOJJOOHBIX TEIT;

n300pakaTh U3ydaemble (DUTYpBI, BHIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEYEHHUsI TEJI BpaLCHHUS;

U3BIIEKaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(YOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MpeICTaBICHHYIO
Ha YepTelkax U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;



BBIIIOJIHATH ON€palliy HaJ BEKTOPaMHU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT;

pemiaTh reOMETPUYECKHE 3aJla4yd Ha BBIUMCICHUE YIJIOB MEXIY MPSMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUM OT TOYKU JI0
IIJIOCKOCTH, B 1I€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO1A TP PELICHUU;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C IBU’KEHUEM B MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUMH;

BBITIOJHATh M300paKEHUsT MHOTOI'PAHHUKOB W TEJ BpAIIECHMs NPU NApajuIeIbHOM IEPEHOCE, LEHTPaIbHOW CUMMETPUHU, 3€pKaIbHOU
CUMMETPUH, IIPU TTOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus MOA00uUs;

CTPOUTH CEYEHMs] MHOTOTPAHHUKOB M TEJI BpAILEHUS: CEUEHUs IMIMHApPaA (MapajyieJbHO U MEPHEHAUKYISIPHO OCH), CEYEHMsI KOHYyca
(mapannenbHble OCHOBAaHUIO M MPOXOAAIIUE Yepe3 BEPIINHY), CEUCHUs 111apa;

HCIIOJIB30BaTh METOJbl IOCTPOCHUS CEYEHUH: METOJ CIJIEI0OB, METOJ BHYTPEHHETO IIPOCKTUPOBAHMS, METOX IIepeHOca CEKyLlel
IJIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKIACHMUS;

IIPUMEHSTh T€OMETPUUECKHE (PAKTBI Ul PEIICHUs CTEPEOMETPUYECKUX 3a/ay, MPEANOoIararmluX HECKOJIbKO IIAaroB PEIIeHUs, €ClU
yCIIOBUS PUMEHEHUS 3a]aHbl B IBHOM U HESIBHOH QopMme;

pelaTth 3aa4M Ha J0Ka3aTeJIbCTBO MaTEMAaTHYECKMX OTHOIICHUN U HAXO0XKJI€HUE T'€OMETPUUYECKUX BEJTUUNH;

MIPUMEHATH MMPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;
MIPUMEHATH MOJTYYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATh M OIEHUBATh PEAIbHBIC CUTYallUH, TPUMEHATh U3yUCHHBIC
MOHSTHSI, TEOPEMBI, CBOMCTBA B MpOIIECCE MOUCKA PEIIEHUS] MaTeMaTH4YeCKH cHOpMYIMpPOBAaHHON MPOOJIEMBbl, MOJEIUPOBATh peallbHbIE
CUTYAIIMH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIETHN C UCIOJIb30BaHUEM F€OMETPUUYECKHUX MOHATHN U TEOpEM, armapara
anreOpsl, pemaTh MPaKTUYECKUE 3a]]a41, CBA3aHHBIE C HAXOXKICHHUEM MeOMETPHUECKUX BEIUYUH;

HMMETh MPEeJICTaBIeHUs 00 OCHOBHBIX ATalax pa3BUTHs F'€OMETPUH KaK COCTaBHOM 4acTu pyHIaMEHTa Pa3BUTHUS TEXHOIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 00600IIEHNE U 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Jara

Bcer KoHTpoJbHbI

0 e padoThl

JIeKTPOHHBbIE HU(POoBbIE 00pa3oBaTebHbIE

IIpakTHYecku
pecypcesl

e padoThI s

U3y4YECHU

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX
PSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/2035
42/

ITonsTus
CTEpEOMETPUU:
TOYKa, Mpsmas,
IJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napajuIeIbHbIX
HPSIMBIX (OTPE3KOB),
CEpeIUHBI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/2035
42/

ITousTH:
MepeceKarnmecs
IUIOCKOCTH,
MepeCceKarIIecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/4756/start/203542
/




Toustus: https://resh.edu.ru/subject/lesson/4756/start/203542
HIEpPECEKAIOIINECS /

IIJIOCKOCTH,
MePECEKAIOIIHECS
npsiMasi ¥ TJI0OCKOCTh;
MOJIYITPOCTPAHCTBO
MHOrorpaHHuKH, https://resh.edu.ru/subject/lesson/4756/start/203542
U300paKeHne /

MPOCTEUIIINX

MIPOCTPAHCTBEHHBIX 1

uryp,

HECYIIECTBYIOIINX

00BCKTOB

MHororpaHHUKH, https://resh.edu.ru/subject/lesson/4756/start/203542
M300paKeHUe /

MPOCTEUIINX

MPOCTPAHCTBEHHBIX 1

uryp,

HECYIIECTBYIOIINX

00BEKTOB

AKCHOMBI https://resh.edu.ru/subject/lesson/4756/start/203542
CTEpPEOMETPUH U /

MIEpPBbIC CIEICTBUS

U3 HUX

AKCHOMEI https://resh.edu.ru/subject/lesson/4756/start/203542
CTEpPEOMETPUH U /

TIEPBBIC CIIECTBUS

W3 HHUX

AKCHOMEI 1 https://resh.edu.ru/subject/lesson/4756/start/2035




10

11

CTEPEOMETPUU U
TIePBBIC CICICTBUS
n3 HuX. CrocoObl
3aJIaHusI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaucHUS
MPSIMBIX H
IUIOCKOCTEH

N3o0pakeHue
CEUYEHUI MUpPaMU/Ibl,
KyOa ¥ MpHu3MBl,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N3o0pakeHue
MepECeUCHUS
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
1[BETaMU

N300paxkeHue
CeueHH MupaMubl,
Ky0a U IpU3MBI,
KOTOPBIE MTPOXOMIST
yepe3 ux péopa.
N3o0paxenune
nepeceyeHust

42/

https://resh.edu.ru/subject/lesson/5444/start/2214
86/

https://resh.edu.ru/subject/lesson/5444/start/2214
86/




12

13

MOJIYYeHHBIX
IIJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[BETaMHU

N3o0pakeHune
CCUYEHUN MUPAMU/IBI,
Ky0a U IpU3MBI,
KOTOPBIE MTPOXOISAT
yepes ux péopa.
N3o6paxkenue
nepeceyeHmst
MOJIyYEHHBIX
IIJIOCKOCTEH.
PackpamiBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMHU

N300paxkeHue
CeueHH MupaMupbl,
KyOa ¥ MpHU3MBI,
KOTOPBIE MTPOXOAST
yepes ux péopa.
N3obpaxenue
nepeceueHus
TIOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/




MOCTPOEHHBIX
CEYEHUM pa3HBIMU
[[BETaMU

14

15

Meton cinenoB mis

MOCTPOEHUS CEUCHUI

MeTton cienoB i
MOCTPOECHUS
ceueHuii. CBoiicTBa
MepECECUCHU I
MPSIMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/

16

Merton caenoB s
MOCTPOCHUS
ceueHuii. CBoiicTBa
MepECECUCHU I
HpﬂMI)IX n
IUIOCKOCTEM

https://resh.edu.ru/subject/lesson/4912/start/23573/

17

18

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe no
TpEM TOYKaM Ha
pébpax. Coznanue

BBIHOCHBIX qepTexceITI

Y 3aIKCh 111aroB
MOCTPOEHUS

ITocTpoenne
CEeYCHU! B
nupamue, Kyoe mo
TpEM TOUYKaM Ha

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/




péopax. Coznanue
BBIHOCHBIX YEePTEIKEH
¥ 3aIHCh 11aroB
MIOCTPOCHHSI

19

20

[TocTpoenue
CE4YCHU! B
nupamu/e, Kyoe mo
TpE€M TOYKAM Ha
pébpax. Coznanue
BBIHOCHBIX YepTexen
U 3aITUCh I11aroB
MIOCTPOCHHUS

[TocTpoenue
CEeYeHU! B
nupamuie, Kyoe mo
TpEM TOYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEMN
Y 3aIIHMCh 11aroB
IIOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/

21

IToBTOpEeHUE
IUTAHUMETPHUH:
Teopema o
MPOMOPLUHOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

22

IToBTOpEeHME
IUTAHUMETPHUH:
Teopema MeHnenasi.

https://resh.edu.ru/subject/lesson/4912/start/23573/




23

24

PacueTsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA
IUTAHUMETPHUH U
CTEpPEOMETpUU

KoHnTtposbHas padota
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

B3anmHuoe
pacnosokeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimele. [Ipusnaku
CKPELIMBAOIINXCS
HPSIMBIX.
[TapamiensHbie
psIMbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/start/125651
/

25

Teopema o
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTHU
IpsIMO
napajuieJIbHON
JTAHHOW MPSIMO1A,
IIPOXOAAIIEH uepes
TOYKY IPOCTPAHCTBA

https://resh.edu.ru/subject/lesson/6065/start/125651
/




26

27

U HE JIeXKalllell Ha
JTAaHHOU MPSIMOiA.
Jlemma o
MePECCUCHUH
napauieIbHbIX
MPSIMBIX IJIOCKOCTHIO

[TapannenbHOCTD
TpeX NPSAMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS
MPSIMBIX

[TapannensHOE
MIPOEKTUPOBAHUE.
OcHoOBHBIE CBOWCTBa
napajuIeIbHOTO
MPOEKTUPOBAHHUS.
N3obpaxenue
pasHbIX HUryp B
napajuieIbHON
IIPOEKLIAN

https://resh.edu.ru/subject/lesson/6065/start/125651
/

https://resh.edu.ru/subject/lesson/6065/start/125651
/

28

LlenTpanbHas
IIPOEKIUsA. YTOI C
COHANpPABJICHHBIMU
CTOpPOHaMU. YTOII
MEXAY NPSMBIMU

https://resh.edu.ru/subject/lesson/6065/start/125651
/

29

3agaun Ha
JIOKa3aTeIbLCTBO U

https://resh.edu.ru/subject/lesson/6065/start/125651
/




30

UCCJIEJOBAHHUE,
CBSI3aHHBIE C
pacroiaokeHueM
IpSIMBIX B
MIPOCTPAHCTBE

[TonsTus:
NapajieIbHOCTh
PsIMOM M INIOCKOCTH
B [IPOCTPAHCTBE.
[Tpuznak
MapajuieIbHOCTH
IPSAMON U
TJIOCKOCTH.
CaoiicTBa
napajuieIbHOCTH
psIMOM M IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/125651
/

31

32

I'eomerpuueckue
3a/1a4 Ha
BBIYMCIICHUE U
JI0KA3aTeIIbCTBO,
CBSI3aHHBIE C
MapaJuIeIbHOCTHIO
MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE
[TocTpoenue
CeyeHusl,
IIPOXOMAIIETO Yepes
JAHHYIO TIPSIMYIO Ha

https://resh.edu.ru/subject/lesson/6065/start/125651
/

https://resh.edu.ru/subject/lesson/6065/start/125651
/




yepTexe u
napauieIbHOTO
JIPyro NpsMOi.
Pacuér oTHOmMEHUH

33

34

35

[TapamiensHas
IPOCKITHS,
NPUMEHEHHE JUTS
HOCTPOCHHSI CEUCHUI
Ky0a u
napaJuieenuesa.
CaoiicTBa
napaieNenunena u
IPU3MBI

[TapannensHbie
MJIOCKOCTH.
[Ipu3naku
MapaJuIeIbHOCTH
JIBYX INTIOCKOCTEHN

Teopema o
NapauIeIbHOCTU U
C€IUHCTBCHHOCTHU
IUIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
IIPUHAIEKALLYIO
JAHHOM IJIOCKOCTH U
CIIEJICTBUS U3 HEE

https://resh.edu.ru/subject/lesson/6065/start/125651

/

https://resh.edu.ru/subject/lesson/6065/start/125651

/

https://resh.edu.ru/subject/lesson/6065/start/125651

/

36

CaoiicTBa
napauIeIbHBIX

https://resh.edu.ru/subject/lesson/6065/start/1256
51/




37

38

39

40

IUIOCKOCTEH: O
napasuiebHOCTH
MIPSMBIX
MepeceueHus mpu
MepEeCeUYCHUH ABYX
rapauieyIbHbIX
IIJIOCKOCTEN TpeThen

CBolicTBa
napajieabHbIX
IIOCKOCTEN: 00
OTpe3Kax
MapajieaIbHbIX
MPSIMBIX,
3aKJII0YEHHBIX
MEXIY
napasuieibHbIMU
IUIOCKOCTSIMH; O
IepECEUYCHU N
IPSIMOM C IByMs
napasuiebHbIMU
IUIOCKOCTSIMH

IToBTOpEHMUE:
teopema ITudaropa
Ha TUIOCKOCTH
IToBTOpeHue:
TPUTOHOMETPHS
IPSIMOYTOJIBHOTO
TpPEYrojabHUKa

CaoiicTBa Ky0a 1

https://resh.edu.ru/subject/lesson/6065/start/125651
/

https://resh.edu.ru/subject/lesson/6065/start/125651
/

https://resh.edu.ru/subject/lesson/5444/start/221486
/

https://resh.edu.ru/subject/lesson/5444/start/221486




IPSIMOYTOJIBHOT'O
napaJenenunesa

41

Breraucnenue aiuvH
OTPE3KOB B KyOe U
PSIMOYTOJIBHOM

rapasulesIenuIesie

https://resh.edu.ru/subject/lesson/5444/start/2214
86/

42

[TepnienquKyIApHOCT
b IIPSAIMON U
mockocty. [Ipru3nak
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

43

[IepnenqukymnsipHOCT
b IIPSAIMON U
miockocty. [Ipru3nak
HNEPHEHIUKYISIPHOCT
U IIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

44

45

Teopema o
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTH
IPSAMOH,
MIPOXOAAIIEH uepes
TOYKY IIPOCTPaHCTBA
u
NEePHEHANKYIISIPHON
K IUTOCKOCTH
[TimockocTtu n
NEPIEHIUKYIIIPHBIE

https://resh.edu.ru/subject/lesson/4724/start/2041
1/

https://resh.edu.ru/subject/lesson/4724/start/2041
1/




UM IIPSAMBIC B
MHOTI'OI'PaHHHUKax

46

ITmockoctu n
HEPHEHINKYIIAPHBIE
508 HpSIMBIG B
MHOFOI‘paHHI/IKaX

https://resh.edu.ru/subject/lesson/4724/start/20411/

47

[lepnienaukymnsip u
HAKJIOHHA.
[TocTpoenue
NEePIEeHIUKYIIsApa U3
TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/lesson/4724/start/20411/

48

[lepnenaukynsp u
HaKJIOHHAS.
[TocTpoenue
[EPIEHANKYIIApA U3
TOYKH HA IPAMYIO

https://resh.edu.ru/subject/lesson/4724/start/20411/

49

50

51

Teopema o Tpéx
NepIeHINKYIIpax
(mpsimast 1 oOpartHas)
Teopema o Tpéx
HepreHInKyIspax
(mpsimast 1 oOpartHas)
Yron mexny
CKPELIMBAIOIUMUCS
PSMBIMH

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

52

ITonck

MEePIECHANKYISPHBIX
MPSAMBIX C IIOMOLIBIO
MEPIICHINKYIISIPHBIX

https://resh.edu.ru/subject/lesson/4724/start/20411/




IJIOCKOCTEN

53

54

OpToroHajibHOE
MIPOCKTUPOBAHHUE

IToctpoenue
cedyeHul Kyoa,
MPU3MBI,
MPaBUIbHOMN
MpaMU/IbI C
MOMOIIbIO
OPTOrOHAJILHOU
MPOEKIUU

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

55

[TocTpoenue
ceueHuil Kyoa,
MIPU3MBI,
IIPaBUIIbHOMN
ApaMUBbI ¢
MIOMOLLIBIO
OPTOrOHAJILHOU
IIPOEKIUU

https://resh.edu.ru/subject/lesson/4724/start/20411/

56

57

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
IImockoctu
CUMMETpUH B
MHOTOIPAHHHUKAX
IIpu3nak
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/




IIJIOCKOCTH KaK
CJIICACTBHUEC
CUMMECTPUHU

58

[IpaBunbHbBIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH J10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6018/start/221550
/

59

[IpaBunbHbBIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6018/start/221550
/

60

CriocoObI OIyCTHTD
NEePIEHIUKYIISPHL:
CUMMETpPUS, CABUT
TOYKH I10
napajuieJIbHON
IpsAMOit

https://resh.edu.ru/subject/lesson/6018/start/221550
/

61

Casur 110
HelapajuIeIbHON
IIPSAIMOM, U3MEHEHHUE
paccTosAHUMI

https://resh.edu.ru/subject/lesson/6018/start/221550
/

62

KonTponbhas pabota
"B3anmHoe
pacrnosoxxeHue
IPSIMBIX U
IIJIOCKOCTEN B
npocTpascTae”




63

64

65

66

67

68

IToBTOpEeHueE: yroiu
MEXy NPSIMBIMH Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTroJIbHUKE,
TeOpeMa KOCUHYCOB

[ToBTOpeHwue: yron
MEXTY
CKPEIIHBAIOIIUMUCS
PSIMBIMU B
IIPOCTPAHCTBE

['eomerpuueckue
METO/bI BBIYUCIICHUS
yIi1a MeXIy
pSMBIMU B
MHOTOTpaHHHKaX

JIByrpaHHBIN yroI.
CBONCTBO JINHEUHBIX

YTJIOB ABYTPAHHOTO
yriia
[lepnenaukynspHbie
TIJIOCKOCTH.
CBoiicTBa B3aHMHO
NepHEHANKYISIPHBIX
MJIOCKOCTEH
IIpu3nak
NepPHEHIUKYISIPHOCT
U IIJIOCKOCTEH;

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/




69

70

71

72

Teopema O IIpsMon
MIePECEUCHHS IBYX
IUIOCKOCTEH
MePIEHINKYIISIPHBIX
TPEThEeH MIIOCKOCTH

[IpssmMoyTOIBHBII
napajuieNienumnesn;
KyO; U3MEpEHUsI,
CBOMCTBa
IPSIMOYTOJIBHOTO
napajuiesenumneia

Teopema o
JraroHaiu
MPSIMOYT'OJIBHOTO
napasuiesienuieia u
CJIEICTBHE U3 HEe

CrepeomMerpuueckue
U TIPUKIIaTHBIE
3aJauu, CBSI3aHHbIE
CO B3aWMHBIM
pacroaoKeHueM
MMPAMBIX U
IUIOCKOCTH

IToBTOpeHue:
CKPELIUBAOIINECS
MpPSIMBIE,
napaJuleIIbHbIE
IIJIOCKOCTH B
CTaHJApPTHBIX

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6133/start/2726
68/




MHOTI'OIrpaHHHUKax

73

[Tapa mapanienpbHBIX
IJIOCKOCTEH Ha
CKPEILIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEITUBAOIIMMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

https://resh.edu.ru/subject/lesson/6133/start/272668
/

74

Paccrosnaue ot
TOYKH J0 INIOCKOCTH,
paccTostHUE OT
NpsSIMOM 110
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6133/start/272668
/

75

76

77

Brruucnenue
pacCTOSIHUN MEXKY
CKPELIUBAIOIIUMUCS
IPSIMBIMU C
MIOMOLLIBIO
NEPIEHIUKYIIPHON
IIJIOCKOCTH
Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB
Y CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

DIEMEHTHI

https://resh.edu.ru/subject/lesson/6133/start/272668
/

https://resh.edu.ru/subject/lesson/6133/start/272668
/

https://resh.edu.ru/subject/lesson/6133/start/272668




ceprueckoi
T€OMETPHUH:
reoe3nIecKue
JIMHAM Ha 3eMIie

78

KontponpsHas padora
"Vl n
paccrosaHus"

79

Cucremarusanus
3HAHHUHI
"MHOrorpaHHuK u
€ro 3JIeMEHTHI"

https://resh.edu.ru/subject/lesson/5443/start/21270/

80

81

82

83

84

[Tupamuga. Buast
ApaMuL.
[IpaBuibHas
nupamuaa

IIpusma. Ilpssmas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
IIpsmon
napajuieenunes,
IPSIMOYTOJIBHBIN
napajuieaenuIes,
KyO

Beinykiisie
MHOT'OT'PAaHHUKH.
Teopema Ditnepa
Breimykiieie

MHOTOTPaHHHKH.
Teopema Dinepa.

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/




IIpaBunpHbIE U
MOJIyIIPaBUJIbHbIE
MHOT'OIPAHHUKHU

85

86

87

KontponpsHas padora
"MHororpanHukm"

ITonsTHe BekTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

88

89

Paznocth BCKTOpPOB

[IpaBuio
napajuiejenumne1a

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

90

91

92

93

YMHOKEHUE BEKTOpa
Ha 4MCIIO

Pasnoxenue BekTopa
1o 6a3ucy Tpéx
BEKTOPOB, HE
JISKANINX B OHOM
IIJIOCKOCTH
CkansipHoe
IIPOU3BEICHUE
Brruncnenue yria
MEXly BEKTOpaMu B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

94

[Ipocrerimue 3anaun
C BEKTOpamu

https://resh.edu.ru/subject/lesson/4758/start/21648/




95 [Ipocreiimme 3amaun 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
C BEKTOpaMu
96 IIpocreiimue 3a1aun 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
C BEKTOpaMu
97 [Ipocreiimue 3agaun 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
C BEKTOpaMu
O000mmenue u https://resh.edu.ru/subject/lesson/4758/start/21648/
98 cUcTEMaTH3alus 1
3HAHUU
O06o0061IEHNE U https://resh.edu.ru/subject/lesson/4758/start/21648/
99 CcHUCTEMaTH3aIUs 1
3HAHHI
100 Hrorosas 1
KOHTPOJIbHAs paboTa
101 Hrorosas 1
KOHTpOJIbHAs paboTa
0O00011eHue u
102 cHCTeMaTH3aIUS 1
3HAHHI
OBIIEE KOJIMYECTBO
YACOBIIO 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUEeCKUE 3a7ja4i, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN WINHJPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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Y4eOHblil Kypc«BeposiTHOCTh M CTATHCTHKA. YTUIy0JICHHBIH YPOBEHb)

IHOACHUTEJIBHAA 3AIIUCKA

Y4eOHblii Kypc «BepoSTHOCTh M CTAaTHCTHKA» YIIYOJIEHHOTO YPOBHS SIBIIICTCS TPOJODKCHHUEM W Pa3BUTHEM OJHOUMEHHOTO Y4eOHOTO
Kypca yriiyOoJIEHHOTO YpOBHS Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus. YUeOHBIM Kypc MpeaHa3HayeH Ui (OpMUPOBAHUS Y O0yUarOIIMXCS
CTaTUCTUYECKOM KYJIbTYPbl U TOHUMAHUS POJIH TEOPUH BEPOSITHOCTEH KaKk MaTeMaTU4YEeCKOI0 MHCTPYMEHTA JJIsl U3yUeHUs CydalHBbIX COOBITUH,
BEJIMYMH U mporeccoB. [Ipu u3yueHHH Kypca 00OramaroTcsi MpeCTaBlIeHHs OOyYaIOUUXCS O METOJaX HCCIeIOBAaHUS M3MEHYMBOIO MHpA,
pa3BUBAETCA MOHUMAHUE 3HAYUMOCTH U OOITHOCTH MAaTeMAaTHUYECKUX METOJOB MO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOTO €CTeCTBEHHO-
Hay4HOT'O MUPOBO33PEHHSI.

Copepxanne yueOHOrO Kypca HampaBleHO Ha 3aKperieHue 3HaHHM, MOMyYeHHBIX MPU M3yYEeHUH Kypca Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMs, U Ha Pa3BUTHUE MPEACTABICHUN O CIy4ailHBIX BETMYMHAX U B3AMMOCBS3SIX MEXKIY HUMHU Ha BaXXHBIX MPUMEPAX, CIOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIEro Mupa. B pe3ynpraTe y o0ydaronmxcs JoKHO chOPMUPOBATHCS MPEICTABIEHHE 0 Hanboliee ynoTpeOUTEIbHBIX U
O0IIMX MaTeMaTHYEeCKUX MOJIENSIX, HCIOJb3YEMBbIX JJIS OMHCAHUS AHTPOMOMETPUYECKUX U JAeMorpaduyecKuX BEJIUYHMH, MOTPEHTHOCTEH B
pa3iIUyYHbIE POJa U3MEPEHUIX, ATUTENLHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHM U MPOLIECCOB B
obmiecTBe. Y4eOHBIM Kypc siBisieTcss 0a30il [IIs OCBOEHUSI BEPOSTHOCTHO-CTATUCTUYECKMX METOJIOB, HEOOXOAUMBIX CHEIHAMCTaM HE TOJBKO
WHXXEHEPHBIX CIEIHAIBHOCTEN, HO TAaKXKE COIHAIBHBIX W TMCHUXOJIOTHYECKUX, MTOCKOIBKY COBPEMEHHBIE OOIECTBEHHBIC HAYKH B 3HAYUTEIHHOU
Mepe MCHOJIb3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX. LleHTpanbHy0 YyacTh y4eOHOTO Kypca 3aHUMAaeT OOCYXICHUE 3aKOHA OOJIBIINUX YHCEN —
(GyHIaMEHTAILHOTO 3aKOHA MPUPOIBI, UMEIOIIET0 MaTeMaTHIECKYI0 (popMaln3aiuio.

B cooTBeTcTBUU C yKa3aHHBIMH LIETISIMU B CTPYKTYpe yueOHOro Kypca «BeposTHOCTh W CTaTUCTHKA» HA YIIAyOJIEHHOM YPOBHE BBIJEIECHBI
OCHOBHBIE CO/IepKaTenbHbIe TUHUN: «CirydaiiHble COOBITHS U BEPOSITHOCTHY U «CiTydaliHbIe BETMYMHBI U 3aKOH OOJIBIIINX YHCEID.

[ToMUMO OCHOBHBIX JIMHUM B Y4€OHBIN KypC BKIFOUCHBI AJIEMEHTHI TEOPUHU rpad)oB U TEOPUU MHOMKECTB, HEOOXOIUMBIE TSI TTOJTHOIIEHHOTO
OCBOEHUS MaTepuaia JaHHOTO yueOHOTo Kypca U CMEXHBIX MaTEMaTHYECKUX YU4eOHBIX KYpPCOB.

Copepxanne nmuHUN «CnydaiiHble COOBITHS U BEPOSTHOCTH» CIYKUT OCHOBOW J7si (pOpMHpOBaHHS MPEICTaBICHUA O pachpeeieHuu
BEPOATHOCTEN MEXK/ly 3HAUCHUSIMH CITyYalHbIX BEJIMYMH. BakHYIO 4acTh B 3TOU COJIEPAKATETbHON JIMHUHU 3aHUMAET U3YYEHUE TEOMETPUUYECKOTO U
OMHOMHAIBHOTO PaCIpeeICHU U 3HAKOMCTBO C MX HETIPEPHIBHBIMHA aHAJIOTAMH — MTOKA3aTEIbHBIM U HOPMAJIBHBIM PacpeIeTICHUSIMH.



Tewmpbl, CBSI3aHHBIC C HEMPEPBIBHBIMU CITYYalHBIMHA BETUYMHAMHU U PACIIPEICTICHUSIME, aKIICHTUPYIOT BHUMaHUE 00yUJaIONUXCsl Ha OMMMCAHUN
U M3YYCHHWH CIIYYalHBIX SIBJICHUW C TIOMOIIBIO HEMpephIBHBIX (QyHKIMHA. OCHOBHOEC BHUMAHHE YACIACTCS MOKA3aTeIbHOMY M HOPMAIBHOMY
pacrpeeneHusM.

B y4eOHOM Kypce mpemaycMaTpuBaeTcsi 03HAKOMHUTEIIEHOE M3YYCHUE CBS3H MEXIY CIYyYallHbIMU BEJTMYMHAMH W OIKCAHHWE 3TOW CBS3U C
MOMOIIIBI0 K03 (pHIIMEHTa KOPPEISAIUU U €r0 BRIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTBI COICPIKAHMSI Pa3BUBAIOT TeMy «JluarpaMMbl pacceuBaHUs»,
M3YYCHHYIO Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusi, 1 BO MHOTOM OITUPAIOTCS HAa CBEACHHSI U3 KypCOB alNTreOphl M TEOMETPHUH.

Emé onuH 31eMeHT conepkaHus, KOTOPBIU MpeyiaraeTcsi Ha 03HAKOMUTEIIBHOM YPOBHE — IMOCIIE0BATEIILHOCTh CITy4alHBIX HE3aBUCHMBIX
COOBITUM, HACTYMAIOUIMX B €AWHULY BpeMeHU. (O3HAKOMIICHHE C pacHpeleieHHEeM BEpOSITHOCTEH KOJIMYECTBA TAaKUX COOBITUH HOCUT
Pa3BHUBAIOIIMIA XapaKTep W SBISICTCS AKTYAIbHBIM JUIsl OyIyImIuX aOUTYPHUEHTOB, MOCTYIAIOMUX Ha Y4cOHBIC CIICIHATLHOCTH, CBSI3aHHBIC C
OOIICCTBEHHBIMU HaYKaMH, TICUXOJIOTHEH U YIIPABJICHUEM.

Ha u3yuyenue yueOHOTO Kypca «BeposTHOCTh M CTATHCTUKa» Ha yrIIyOJICHHOM YpoBHE O0TBOIUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 4yac B
Henento), B 11 kimacce — 34 gaca (1 yac B Heeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3ubIii Tpad, myTu B rpade: nukis 1 nenu. CteneHb (BAJICHTHOCTD) BepiiuHbL. ['padbl Ha tockocTh. JlepeBbsi.

CryvaiiHple SKCHEpUMEHTHI (ONBITHI) M ClIy4aiiHble COOBITHSA. DJeMeHTapHble COOBITUS (MCXO[bl). BeposaTHOCTH ciydailHOro COOBITHSL.
ban3ocTk 9acTOTH M BEpOATHOCTH COOBITHIA. CiTydaifHbIe OIBITHI C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITHSIMHU.

Onepauuu Haj COOBITHUSAMU: IE€peceueHue, OObEIMHEHUE, MPOTHUBOIONOXKHbIE cOObITHUS. [uarpammbl Oitepa. dopmyna claokeHus
BEPOATHOCTEH.

VYcioBHas BEpPOSITHOCTb. YMHOXKEHHE BeposiTHOcTed. JlepeBo ciydaiiHoro skcnepuMenTta. dopmyna mnonHol BeposTHocTH. Dopmyiia
baiieca. HeszaBucumsbie coObITHS.

bunaphblii ciyyaliHblii onbIT (MCHBITaHUE), ycnex U Heyaada. HezaBucumble ucnbitanus. Cepusi HE3aBUCUMbIX UCIBITAHUN 10 NEPBOIO
ycnexa. [lepectanoBku u pakropuan. Yucno coueranunii. Tpeyronsuuk [Tackans. ®opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UcTbITaHui beprysu. CiyuaiiHblil BBIOOP W3 KOHEYHON COBOKYITHOCTH.

Cnyuaitnas BennumnHa. Pacnipenenenue BepositHocTel. Jlnarpamma pacnpeaenenus. Onepanuu Haj ciaydyallHBIMU BeTMYMHAMU. buHapHast
ciydaiiHas BeiauuuHa. [IpuMepsl pactipeeneHuii, B TOM YUClIe TeOMETPUYECKOe U OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE paclpeieseHue IByX Ciay4yailHbIX BelnynH. He3aBucumMble cirydaliHble BETUYHHBI.

MatemaTtuueckoe oKuJaHUE CIy4ailHON BeIW4uHbl (pacupenenenus). [Ipumepsl nprMeHeHus: MaTeMaTH4eCKOro OXKHUAaHus (CTpaxoBaHUeE,
notepes). MareMmarnueckoe OXuJaHUE OWHAPHOW CIy4alHOW BEJIMYMHBL. MaTeMaTHYecKoe OXXKHIaHME CYMMBl CIyYalHBIX BEJTUYHH.
MaremaTHueckoe 0KU1aHue FT€OMETPUIECKOr0 M OMHOMHUAILHOTO PAaCHpeIeICHHH.

Jlucriepcusi W CTaHJIAPTHOE OTKJIOHEHHME CIy4alHOW BenmuuuHbl (pactpenenenus). Jlucnepcus OWHApHOW CIy4alHOM BETUYMHBL
MareMarnueckoe OXUJaHUE NMPOU3BENCHUS M JUCIEPCUS CYMMBI HE3aBUCHMBIX CIy4YalHBIX BEIWYMH. J[McCHepcHst U CTaHAAPTHOE OTKIOHEHUE
OMHOMUAIBHOTO pacrpeaeneHus. lucnepcus u cTaHgapTHOE OTKJIOHEHNE T€OMETPUYECKOTO paclpe/IesIeHus.

HepaBenctBo YeoObimuéBa. Teopema YeOwpimépa. Teopema bepnymnn. 3akoH Oonbmmx uyucen. BpIOOpOUYHBI METOM HCCIIEAOBAHHIMA.
Bribopounsie xapakrepucTuku. OLieHUBaHHE BEPOSTHOCTH COOBITHS MO BBHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX THUIOTE3 C MOMOIIBIO
M3YYEHHBIX pacIpeIesICHAN.



HenpepsiBHble citydaiinble BeanuuHbl. [Ipumepsl. @yHKIHS IIIOTHOCTU BEPOATHOCTH paclpeaciieHus. PaBHOMepHOE pacipeneseHue U ero
CBOMcTBa. 3ajauu, NPUBOASIIME K I10KAa3aTEIbHOMY pACIpEAEICHUI0. 3aJaul, MPUBOJALIME K HOPMalbHOMY pacupeneneHuro. DyHknus
IUIOTHOCTA BEPOSITHOCTU TOKA3aTeIbHOTO pachpeneieHus, (YHKIHS IUIOTHOCTH BEPOSITHOCTH HOpPMaibHOro pacmpenenenus. DOyHkuus
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O pacIpeiesICHHUs .

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHMBIX COOBITHH. 3a1aun, MpUBOSIIME K pactpeaenenuto [Tyaccona.

KoBapuanus nByx cinydaitaeix BenuduH. KoaddunuenT nuneitHon koppensunn. CoBMECTHbIC HAOMIOCHNUS IBYX BETUYHH. BHIOOpOUHBIIH
KoahduLueHT Koppesiiuu. Paznuune Mexay TMHEHMHON CBSI3bI0 U MPUYMHHO-CIIEICTBEHHON CBs3bl0. JInHeiiHas perpeccus, METOI HAMMEHbBIIUX
KBaJpaToB.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI YYEBHOI'O KYPCA «BEPOSITHOCTh U CTATUCTHKA» (YIJIYBJEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMKA OOYyYaromerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO UJIEHAa POCCHUHCKOTO OOIIEeCTBa,
MIPEACTABICHUE O MaTEeMAaTHUYECKUX OCHOBaX ()YHKIIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHUMN, MPOIEAYP IPAKIAHCKOTO 001IecTBa (BEIOOPHI,
OTIPOCHI U IPYTO€), yMEHUE B3aUMOICHCTBOBATh C COIIMALHBIMA HHCTUTYTAMHU B COOTBETCTBHHU C UX (DYHKIMSAMU U HA3HAUCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKIAHCKOW HACHTUYHOCTH, YB@)KEHHUS K MPOILJIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTuKH,
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHHSM POCCHUICKUX MATEMAaTUKOB M POCCUIMCKONM MaT€MAaTHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUN
B JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa, CcHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTHYECKOTO TMOBEICHUS,
CBSI3aHHOTO C NPAKTUYECKHUM NPUMEHEHUEM IOCTHKEHUM HAyKW W AEATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAaJa B MOCTPOCHHUE
YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTUYEeCKOro BOCIUTAHMS:



ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAs 3CTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PELICHUN, PacCyXKICHUMH,
BOCIIPUUMYMUBOCTDb K MATECMATUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCHIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHUeCKUe 3HaHUS B MHTEpecax 3J0pOBOro M 0e30macHoro odpasa »HU3HU, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3JI0POBBIO (3I0pPOBOC MUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH M OTABIXA, pPeryiaspHas (Qu3uveckas aKTUBHOCTB),
(1)I/I3I/I‘IGCKO€ COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-03HOpOBHT€HBHOﬁ ACATCIIbHOCTBIO,

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYIOII00US, HHTEPEC K PA3IUYHBIM cepaM MpoPecCHOHATBHON 1eATEIbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW W e€ MPHUIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BHIOOP Oymaymiei mpodeccuu M pean30BhIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHIO M CaMOOOPa30BAaHUIO Ha MPOTSHKEHWM BCEH XKU3HH, TOTOBHOCTH K
aKTUBHOMY yYacCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYE€CKOW HAIIPaBIEHHOCTH;

7) 3K0J10TMYeCKOr0 BOCTIMTAHUSA:

C(i)OpMI/IpOBaHHOCTI) JKOJIOTHYECKON KYJbTYpPbI, IOHUMAaHHUEC BJIUAHUA COLIUMAIBHO-ODKOHOMHWYCCKUX MPOLECCOB HAa COCTOAHUC HpHpOI[HOfI u
COIIMAJIEHOW CpeJlbl, OCO3HAHUE TI00ATFHOTO XapakTepa SKOJIOTUYECKUX MPOOJIeM, OpUEHTANUs Ha MPUMEHEHHE MAaTeMAaTWUYeCKUX 3HAHUH s
pellIeHus 3a/1a4 B 00JIaCTH OKPY’Karolel cpeibl, TUIAHUPOBAHKUE MTOCTYIIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUIN IJIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKH W OOIIECTBEHHOW MPaKTHUKH,
MMOHMMaHNEe MaTeMaTHYeCKON HAayKH KakK C(i)epbl qeJIOBEUECKOU JACATCIIbHOCTH, 3TAaIlOB eé Pa3sBUTHUA U 3HAYUMOCTH JIA PAa3BUTUA LTUBUIIN3ALIUH,
OBJIQJICHUE SI3BIKOM MATEMAaTHKW U MaTEeMaTUYECKON KYyJbTYpOW KaK CpPEICTBOM IO3HAaHUS MHPA, TOTOBHOCTh OCYILECTBIIATH NMPOEKTHYIO M
UCCIIEIOBATENBCKYIO AeSTENbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jjornueckue aAeMcTBUs:

BBIABJIIATE U XapaKTepI/ISOBaTL CYHICCTBGHHI)IG HpI/ISHaKI/I MATEMATHUYCCKUX 06LGKTOB, HOHHTPII)'I, OTHOH_IeHI/Iﬁ MG)K)Iy IIOHATUAMU,
dbopMynupoBaTh ONpPEACIICHHs MMOHATHM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS ISl 000OIIEHNs W CpaBHEHUS,
KPUTEPUHU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIHUPOBATh M TMPEe0OpPa3OBLIBATh CYXJACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE,
YCJIOBHBIE;



BBISIBIIITh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpeursi B (aKkTax, JAHHBIX, HAOMIONEHHSX U YTBEPKICHUSX,
IpeaIaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUI;

JieN1aTh BBIBOJIBI C UCTIOJIb30BaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUM (IpsIMble U OT NMPOTUBHOIO), BHICTpAauBaTh apryMEHTAIIMIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIE CYXKICHUS U BBIBOIBI,

BBIOMpPATh Ccroco0 penieHus yueOHOH 3a7aun (CpaBHMBATH HECKOJBKO BapHMAHTOB PEUICHHUs, BHIOMPATh Hanboiee MOAXOIAIINN ¢ yIYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1elcTBUSA:

UCIIOJIB30BATh BOIPOCHl KaK HCCIENIOBATEIbCKHUI WHCTPYMEHT IO3HAHUSA, (OPMYIHPOBATH BOMPOCHL, (UKCHPYIOIIUE MPOTHBOPEUHE,
npobeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUTIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAaHHE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro 00beKTa,
SIBIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, MPOILIECCAMU;

CaMOCTOSITENTFHO (hOpMyITUpOBaTh OOOOIIEHHS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO HAONIONEHUS, WCCIICAOBAaHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIICHUIA;

MIPOTrHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BHIABUTaTh MPEANOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Paborta ¢ unopmanmeii:

BBISBJIATH 1epULINTHI HH)OPMALIUY, JAHHBIX, HEOOXOAUMBIX JUUIsl OTBETA HAa BOIIPOC U JIJIS pELIeHMs 3a/1a4U;

BbIOMpaTh MH(OpPMALMIO U3 MCTOYHHMKOB Pa3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBaThb U UHTEPIPETUPOBATh HMH(OPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(HOPMAIIUIO, IPECTABISATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpapUuecKH;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIE YHHBepcaIbHbIe YueOHbIE JelicTBUS
O0menue:
BOCIIPUHUMATH U (OPMYITUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMHU U IENSIMHU OOIICHHS, SICHO, TOYHO, TPAaMOTHO BBIPAXXAaTh CBOIO
TO'—IKy 3peH1/1;1 B yCTHBIX U IIMCBMCHHBIX TEKCTAaX, AaBaTh ITIOSICHCHUSA I10 XOJIy pemeHI/m 3a1a4u, KOMMeHTI/IpOBaTI) HOHy‘IeHHLII)’I peSYJ'II)TaT;
B X0JIe 00CYKJICHHS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMO TEMBI, TPOOJIEMBI, peIIaeMOoi 3a7auu, BEICKa3bIBaTh MJICH, HAICIICHHBIC
Ha TIOUCK PEIICHHUS, COTIOCTABNIATH CBOU CYXIACHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB JAHANIOTa, OOHAPYKUBATh pa3IN4Ke U CXOACTBO MO3UIIHIA, B
KOPPEKTHOI opMme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



MNpCACTABJIATh PC3YJIbTAaThbl PCIICHUA 3aa4U, SKCIICPUMCHTA, UCCICIOBAHHA, IIPOCKTA, CAMOCTOATCIILHO BBI6I/IpaTB (bOpMaT BBICTYIUJICHUA C
yu€TOM 334 MPEe3eHTALUU 1 OCOOCHHOCTEH ayTUTOPHH.

PeryjasiTuBHbIe YHUBEpPCcaJIbHbIe yUeOHbIE 1eliCTBUS

Camoopranu3anus:

COCTaBJATh IUJIaH, AQITOPUTM pEIICHUS 3a/ladd, BBIOMPATH CHOCOO pemieHus C y4E€TOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yUETOM HOBOI HH(POPMAIIHIH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIBHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUU W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB,
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3yJibTaTa PEIICHUs] MaTeMaTHYECKOH 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUM 33Ja4d, BHOCUTH KOPPEKTHBBHI B JEATEILHOCTh Ha OCHOBE HOBBIX
0OCTOSITENTLCTB, IaHHBIX, HAWIEHHBIX OLINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM, OOBSICHATD MPUINHBI JOCTHXKCHUS WM HEIOCTHKEHUS PE3YJIbTATOB 1A TEIHHOCTH,
HaxOJIUTh OIIMOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJILHOCTD:

MOHUMATh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIUBUAYATbHOW pabOTHI MPH PElICHUU Y4YEeOHBIX 3a/]ay, MPUHUMATH IIelb
COBMECTHOM JIeATEeNIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, paclpenemsiTh BUIbI padoT, JOTOBApUBATHCS, OOCYKIaTh MPOIIECC
U pe3yNbTat paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBHIX opMax paboThl (00CYKIeHUsI, 0OMEH MHEHUI, «MO3TOBBIE IITYPMBI» U UHBIE), BBHITIOTHATH CBOIO YacTh pabOThI
U KOOPJIWHUPOBATH CBOW NEHCTBHUS C OPYTMMH 4YJ€HAMH KOMAaHJbI, OLIEHHBATh KA4€CTBO CBOETO BKJIaJga B OOIIMN MPOAYKT MO KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knaccaobydaronuiics HayquTcs:

cBOOO/IHO OINEpPUPOBATh MOHATHAMU: rpad, MIOCKUi rpad, cBA3HbIN rpad, myTh B rpade, Lemnb, UK, JePEeBO, CTENEHb BEPIINHbI, IEPEBO
CIIy4allHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh TMOHATHUSAMHU: CIy4YalHBIM HKCHEpUMEHT (OMbIT), Cly4yailHOe cOOBITHE, 3JIeMEHTapHOe Cciy4aiiHoe coObITHe
(31eMeHTapHBINA UCXO0/T) CIYYalHOTO OMbITA, HAXOJUTh BEPOATHOCTH COOBITUH B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSMU;



HaXOMUTh W (HOPMYIHPOBATH COOBITHS: TIEpeceYeHHe, OOBEAMHECHUE MAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE ITaHHOMY,
MCTOJIB30BaTh JAMarpaMMmbl ODisiepa, KOOPAWHATHYIO NPSMYIO JUISI PEHICHUs 3ajad, IMOJIb30BAaThCS (OPMYIION CIOXKEHHS BEPOSTHOCTEH IS
BEpPOSITHOCTEH IBYX M TPEX CIIyYalHBIX COOBITHI;

OIIepUPOBATH MOHIATUIMHU: YCIOBHAs BEPOSTHOCTh, YMHOKEHHE BEPOSTHOCTEH, HE3aBUCHMBIE COOBITHS, JEPEBO CIYUaHOTO SKCIIEPUMEHTA,
HaXOJUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO TIPAaBHIIa YMHOXKEHUS, IepEeBa CIy4alfHOTO ONBITA, HCIIOIH30BaTh (POPMYITY TIOJHOM BEPOSITHOCTH,
¢bopmyny baiteca npu perennu 3a1ad, onpenensaTh He3aBUCUMOCTb COOBITHH 10 (popMyJie U 10 OpraHU3aLUHU CIYYaiiHOTO SKCIIEPUMEHTA;

MPUMEHSITh U3yYCHHbIE KOMOMHATOPHBIE (DOPMYJIIBI AJIsl IEPEUNCIICHUS 3JIEMEHTOB MHOXKECTB, DJIEMEHTAPHbBIX COOBITUH CIIy4aiflHOTO OIIbITA,
pellIeHus 3a/1a4 110 TEOPUU BEPOSITHOCTENH;

CBOOOJIHO OIEPHPOBATh MOHSATUSAMHU: OMHAPHBIA CIIy9allHBIM ONBIT (MCIBITAHKWE), YCIEeX W HeyJada, HE3aBUCHUMBIC WCIBITAHUS, CEpUs
WCIBITAHUHN, HAXOJUTh BEPOSATHOCTH COOBITHI: B CEPUU MCIIBITAHHUM J0 IEPBOTO yCIIeXa, B CEPUU UCIBITAHUN BepHYIIIH, B ONBITE, CBSI3aHHOM CO
CIIy4aiiHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOO/JIHO OMEpPHpPOBaTh MOHATUSMU: CllydyailHas BEJIMYWHA, paclpeiielieHne BEpOSTHOCTEH, auarpamma pachpeleieHus, OuHapHas
cllydaifHas BeJIMYMHA, TEOMETPHUECKOe, ONHOMHUAIBHOE pacIipe/ielieHue.

K xoniry 11 kaaccao0ydaronuiicss HAy4YnuTCS:

OTIEPUPOBAThH MOHATUSAMH: COBMECTHOE paclpesesieHue ABYX CIy4ailHbIX BEJIMYMH, UCIOJIb30BaTh TAOJIMIy COBMECTHOTO pacrpe/esieHus
JBYX CIIy4alHBIX BEJTMYUH JJIs BBIICTICHUS pacipeeeHNs KaKI0i BETUYUHBI, ONPEIEICHNS He3aBUCUMOCTH CITy4ailHbIX BEJIUYUH;

CBOOOJHO OINEpPUPOBATh TMOHITHEM MAaTEMaTHYECKOTO OXHJAHUS CIyJalHOW BEJIMYMHBI (pacmpesesieHus), MPUMEHSIThL CBOMCTBA
MaTEeMaTHYECKOTO OXKHUIAHWSI IPU PEIICHUH 33]1a4, BEIYUCIISATH MATEMAaTHICCKOE 0KHIaHuE OMHOMHAIILHOTO M TEOMETPHYECKOTO PACIIPEICTICHHII,

CBOOOJIHO OMEpUPOBATH TMOHSATUSMHU: TUCTEPCHUsS, CTAaHAAPTHOE OTKIOHEHHE CIy4yallHOW BENWYWHBI, MPUMEHSTh CBOWCTBA UCIEPCUU
CIly4aiilHON BeNMHUYWHBI (pacrlpeieNieHrs) MpH PEHIeHUH 3a/ad, BBIUUCIATH AUCIEPCHIO W CTaHAApTHOE OTKJIOHEHHE TE€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIipe/ieIeHHUI;

BBIYHCIISATH BBIOOPOUYHBIC XapaKTEPUCTHKHU 10 JAHHON BBIOOPKE M OIICHWBATH XAPAKTEPUCTHKH T€HEPATbHOW COBOKYMHOCTH JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaM. OIEeHUBaTh BEPOATHOCTH COOBITUH U TPOBEPATh MPOCTEHIINE CTATUCTHUECKHUE THIOTE3bl, MOIb3YICh
W3YYCHHBIMU PacIpeIeICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Kontpoabubsie IlpakTuueckue

NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI pecypes:

DnemMeHThl Teopuu rpados 3

CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3

BEPOSITHOCTH COOBITUM

Omnepanuu HaJ MHOKECTBAMU U

coObITusiMH. Cl10’K€HNE U YMHOKEHHUE 5

BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.

HezaBucumsle coObITUS

OneMeHThl KOMOMHATOPUKU 4 1

Cepuu nocrienoBaTeIbHbIX UCIIBITAHUI.

Ucnpiranusa beprnymnmu. CiydaiiHblii BIOOD 5

13 KOHEYHON COBOKYITHOCTHU

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE

padoThI padoThI
pecypcbl

3aKoH OOJNBIINX YHCET

DNIEMEHTB MAaTEMAaTHYECKON CTaTUCTHUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMAaJIbHOE pacIpeaeaeHus

Pacnpenenenue Ilyaccona

CBs13b MeXy CITy4allHBIMH BETMYMHAMHU

O06o01IeHre u crucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpobHBI
0 e padoTsl

IIpakTuyeckn
e padoThl

Jlara
HU3yYeHH
|

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

I'pad, cBsa3HbII
rpad,
IpeCTaBICHNE
3aJ1a4uu C
MOMOIIBIO Tpada

https://resh.edu.ru/subject/lesson/4089/start/131703/

Crenenp
(BaJIGHTHOCTD)
BepuinHeL. [1yTh B
rpade. Lenu u
LUKJIBI

https://resh.edu.ru/subject/lesson/4089/start/131703/

I'padsr Ha
IIJIOCKOCTH.
Hepeso
CIIy4alHOTO
JKCIIEPUMEHTA

https://resh.edu.ru/subject/lesson/4089/start/131703/

Crny4aiinbie
OKCTIEPUMEHTHI
(OTBITHI) U
ClIly4yalHbIE
COOBITHSL.
OnemMeHTapHbIe
COOBITHSI (MUCXOIBI)

https://resh.edu.ru/subject/lesson/4089/start/131703/




BepositHOCTB
CIIy4aitHOTO
COOBITHS.
Beposarnoctu
COOBITHIA B OTIBITAX
c
PaBHOBO3MO>KHBIM
U DJIEMEHTAPHBIMU
COOBITHSIMH

BeposarnocTh
CIIy4aitHOTO
COOBITHSL.
BepostHocTH
COOBITHH B ONBITaX
c
PaBHOBO3MOKHBIM
Y DJIEMEHTapHBIMH
COOBITHUSIMH

https://resh.edu.ru/subject/lesson/4089/start/131703/

https://resh.edu.ru/subject/lesson/4089/start/131703/

[Iepeceuenue,
o0BbeIMHEeHNE
MHOECTB U
COOBITHH,
MPOTHUBOIIOIOKHBI
€ COOBITHSI.
dopmyna
CIIOKEHUS
BEPOSATHOCTEM

YcinoBHas
BEPOATHOCTE.

https://resh.edu.ru/subject/lesson/4089/start/131703/

https://resh.edu.ru/subject/lesson/4089/start/131703/




10

YMHOKEHNE
BEPOSATHOCTEM.
dopmyia
YCJIIOBHOM
BEPOSITHOCTH

VYcnoBHas
BEPOSITHOCTb.
YMHOXkEHUE
BEPOSTHOCTEM.
dopmyia
YCIOBHOU
BEPOSITHOCTH

®opmyna NoaHOM
BEPOSTHOCTH

https://resh.edu.ru/subject/lesson/4089/start/13170
3/

https://resh.edu.ru/subject/lesson/4925/start/225893/

11

®opmyna baiieca.
HezaBucumeie
COOBITHS

https://resh.edu.ru/subject/lesson/4925/start/225893/

12

Kombunaropuoe
NIPaBUIIO
YMHOXKEHHUSI.
IlepecranoBku u
daxTopuan

https://resh.edu.ru/subject/lesson/4925/start/225893/

13

14

15

Yuciio coyeTaHui.

TpeyronpHuK
[Tackans
®dopmyna buHOMA
Hprorona

KonTtponbHas
pabota Nel:

https://resh.edu.ru/subject/lesson/4925/start/225893/

https://resh.edu.ru/subject/lesson/4925/start/225893/




"I'padpsr,
BEPOSITHOCTH,
MHOXECTBA,
KOMOWHaTopuka'

16

17

18

19

bunapusIi
CIIyYalHBIN OMBIT
(uctpITaHKE),
yCIleX U HeyJaya.
He3aBucumeie
ucnbiTanus. Cepus
HE3aBUCUMBIX
HUCITBITAaHUH 10
MIEPBOroO ycrexa
Cepus
HE3aBHCHMBIX
HUCIIBITAaHUHN 10
MIEpPBOro ycrexa
Cepus
HE3aBHCUMBIX
HUCIBITAaHUN
bepnymn
Cnyyaiinslii BEIOOp
U3 KOHEYHOM
COBOKYITHOCTH

https://resh.edu.ru/subject/lesson/4925/start/225893/

https://resh.edu.ru/subject/lesson/4925/start/225893/

https://resh.edu.ru/subject/lesson/4925/start/225893/

https://resh.edu.ru/subject/lesson/4925/start/225893/

20

[TpakTnueckas
pabora ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX
TabIuUIL

https://resh.edu.ru/subject/lesson/4925/start/225893/




21

22

Cnyuaitnas
BEJIMYMHA.
Pacnpenenenue
BEPOSATHOCTEM.
Juarpamma
pacrpeaeseHus

Onepanuu Haj
CIIy4allHbIMU
BEJIMYMHAMU.
[Tpumepsl
pacnpeneeHui.
bunapnas
cy4aiiHas
BEITMYMHA

https://resh.edu.ru/subject/lesson/4045/start/149136/

https://resh.edu.ru/subject/lesson/4045/start/149136/

23

24

I'eomeTpuyeckoe
pacnpeneneHue.
bunommanbpHOE
pacnpenenenie

Marematnueckoe
0’XKHMJIaHHE
CIIy4aitHOM
BEJTUYUHBI.
CoBmecTHOE
pacrnpenenenie
JBYX CIIy4alHBIX
BEITMYUH

https://resh.edu.ru/subject/lesson/4045/start/149136/

https://resh.edu.ru/subject/lesson/4045/start/149136/

25

He3aBucumrie
CIIy4JaitHbIe
BEJINYNHEL.

https://resh.edu.ru/subject/lesson/4045/start/149136/




26

27

28

29

CsoiicTBa
MaTEMaTHYECKOIO
OKHUJIaHUS.
MatemaTtuueckoe
OXKHJIaHUE
OuHapHOM
CIIy4aiiHOMN
BEJIMYHMHBI
MaTteMmaTHueCcKOE
OXKHIaHUE
r€OMETPUUYECKOTO
1 OMHOMHAJILHOTO
pacnpeneneHuin

Hucnepcus u
CTaHJapTHOE
OTKJIOHCHHE

Hucniepcus
OMHapHOI
CIIy4anHON
BEJIMYMHBI.
CaoiicTBa
JTUCTIEpCUN

Maremarudeckoe
OXXKHMIaHHUE
MIPOU3BEIACHUS U
JIACTIEPCHUST CYMMBI
HE3aBUCHUMBIX
CITy4alHBIX
BCIIMYHNH

https://resh.edu.ru/subject/lesson/6119/start/285193/

https://resh.edu.ru/subject/lesson/6119/start/285193/

https://resh.edu.ru/subject/lesson/6119/start/285193/

https://resh.edu.ru/subject/lesson/6119/start/28519
3/




30

31

32

33

34

OBIIEE KOJIMYECTBO

[IpakTnueckas
pabora ¢
UCIIOJIb30BaHUEM
AIEKTPOHHBIX
TadJIMIL

Hucnepcus
OMHOMUATBLHOTO
pacrpezeneHusl.
[IpakTuueckas
pabora ¢
UCIIOJIb30BaHUEM
AIIEKTPOHHBIX
Ta0IHIL

O06o0061IEHNE U
CHCTEMATHU3ALHA
3HAHUN

KonTponbHas
pabota Ne2:
"UcnbiTanus
beprymn.
Crny4aiinbie
BEJIMYMHBI 1
pactipenenenus"
O6o061enne u
CUCTEMATH3aLMs
3HAHWI

YACOB I1O0
[NPOT'PAMME

34

https://resh.edu.ru/subject/lesson/6119/start/285193/

https://resh.edu.ru/subject/lesson/6119/start/285193/




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara uppossie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3yqeﬂml :)Iﬁ[?al;OBaTeanme
padoThI padoThI pecypes:
HepasenctBo YeoOrniera. Teopema
1 YeoOrimena. Teopema bepuymmu. 3akon 1
OOJBIINX YHCeT
Hepasencto Yebbimena. Teopema
2 Yeormmesa. Teopema bepryiu. 3akoH 1
OOJBIINX YHCeT
Hepasencto Yebbimena. Teopema
3 Yeormmesa. Teopema bepryiu. 3akoH 1
OOJIBIIINX YHCEeI
4 Br160pouHBIii METOT MCCIIeIOBaHUIA 1
5 [IpakTudeckas paboTa ¢ HCIIOTB30BAHHEM 1
AIEKTPOHHBIX TaOJIHII
I'eHepanbHast COBOKYITHOCTD M CITyJaifHasI
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
6 xapakrepuctukamu. OIeHKa CPETHETO 1 1
JTUCTICPCHU TeHEPATEHON COBOKYITHOCTH C
MOMOII[HI0 BEIOOPOYHBIX XapaKTEPUCTHK
['eHepaJibHast COBOKYITHOCTD H CITyJaifHasI
7 BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU 1

xapakrepuctukamu. OIeHKa CPETHETO 1
JIACTIEPCUU TE€HEPATBHON COBOKYITHOCTH C




MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTHK

OneHnBaHUE BEPOSITHOCTEH COOBITHH 1O
BBIOOpKE

Cratuctuueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYEHHBIX pacrpeaeneHuit

10

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacrpeaeneHuit

11

12

13

[IpakTudeckas paboTa C HCIIOTH30BAHHEM
AJIEKTPOHHBIX TAOJIHUII

[Tprmepsl HEMTPEPHIBHBIX CITyYalHBIX
BennurH. OyHKIKS I0THOCTH
BEPOSITHOCTH

PaBaoMmepHoe pacnipenenenue. [Ipumepsr
3aJa4, MPUBOJAIINX K TOKA3aTeIbHOMY U K
HOPMaJIbHOMY paclpeesIeHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOr0 pacipCaACICHUA

15

16

17

OyHKIUS TIOTHOCTA BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus

[TocnenoBaTenbHOCTh OJMHOUYHBIX
HE3aBUCUMBIX coObITHH. [Ipumep 3agaun,
npuBOALIEH K pacnpenenenuro Ilyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX ciiy4allHbIX BEJIWYMH.
Koaddunment xoppensuuu




19

CoBmecTHBIC HAOMIOIEHUS IBYX BETUYUH

20 Br160opounbIii KOA()PHUITUEHT KOPPEIIAIHH

21 Paznuune Mex 1y IMHEWHOU CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX Ta0JIHII
[IpencraBieHue JaHHBIX C TIOMOIIBIO

24 Ta0JIHI] ¥ TUarpamm, orucaTeIbHas
CTaTUCTUKA

o5 OnbITHI ¢ paBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEH COOBITUH C
npuMeHeHueM hopMy
Boruncnenue BeposiTHOCTEN COOBITUI C

97 IpUMEHEHHEM TpapHUUeCKUX METOIOB:
KOOpJMHAaTHas MpsiMasi, 1epeBo,
auarpaMmma Jiepa

28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

29 Marematnueckoe OKUAaHue CIy4aHon
BEJIMYMHBI

30 MaremaTnuecKoe OKUIAHUE CIyYalHON
BEJTMYUHBI

31 KonTponbhas pabota: "BepostHOCTb U
CTaTuCTHKA"
Brruucnenue BeposTHoCTElH COOBITHI C

32 npuMeHeHneM GopMyIl U rpaduyecKux

METOI0B




Brrancnenue BeposaTHOCTEH COOBITHIA C
33 npuMeHeHueM (Gopmyi u rpadgudeckux 1
METO/IOB

CrnyualiHble BEJIMUMHBI U paclpeeieHusl.

34 MaremaTtnueckoe 0KMIaHNUE CIIydalHON 1
BEJIMYUHBI
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA, OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI V1A YYHEHUKA:

Anrebpa u Havaja MaTeMaTU4eckoro aHanmsa (0a3oBbiid U yrryonénueid ypoBan) 10 — 11 kmacesl. Amumos 1. A., Komsrus FO. M., Tkauépa
M. B. u ap. , AO «IIpocsemenue» 2019, 2021rr.

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA:

abyHuH M. U., Tkauésa M. B., Pénoposa H. E. n ap. Anrebpa n Hayana matemaTMyeckoro aHanusa. ngaktnyeckne matepmansi. 10 Knacc.
Ba3oBbIl U YrYyONEHHBIA YPOBHU;

Tkauésa M. B., ®égoposa H. E. Anrebpa 1 Hayana maTemaTMyeckoro aHaamnsa. Tematmyeckune TecTtbl. 10 Knacc. ba3oBbin 1 yrnybNEHHbIN
ypoBHU; PEnoposa H. E. N3yyeHune anrebpobl n Hayan aHanunsa. KHura ana yumtensa. 10—11 knaccbl;

LabyHnu M. W., Tkauésa M. B., Pénoposa H. E. n ap.; Anrebpa 1 Hayana matemaTMyeckoro aHanusa. uaaktnyeckne matepuansl. 11 Knacc.

Ba3oBbIli 1 yrNyH6NEHHBIN YPOBHMU.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

DneKTpoHHass OMOIMOTEKa YIeOHUKOB M METOIMYECKHX MaTepuanoB. [IpeameTHbie paznensl «Marematukay, «Anaredpay, «I eomeTpus -
http://window.edu.ru/;

Karanor Poccuiickoro obmieodpaszoBarensroro [loprama. Ilpenmernsie pasaensl «MaTemaTukay, «Anredpay», «I'eomeTpusi».
http://window.edu.ru/window/catalog;

Karanor «llIkonsHbii SIHaeke». [Ipenmernbie pa3aensl «MaTemaTtukay, «Anredpa», «I'eomerpusy». http://catalog.iot.ru;

TocymapcTBenHast oOpa3oBarenbHast miathopma «Poccuiickas anekTpoHHas mkoay, https://resh.edu.ru/about;

VYun.py - oredecTBEHHAs OHJIAIH 1u1aTopMma, I71e YIeHUKH U3 PerHoHOB Poccrn M3y4aroT MaTeMaTUKy B HHTEPAaKTUBHOU dopme,
https://uchi.ru/

Marepuaisl a7 moarotoBku yuamuxcs kK EI'D u OI'D., B Tom uucie no maremaruke. https://www.uchportal.ru/;
Maremaruka: cripaBouHHK (HopMyII 1o anredpe u reomerpuu, http://www.pm298.ru/;

MareMaTr4ecKre OJIMMITHA bl U OIMMITHAIHbIe 3a1auu. MHbopMaius 00 onuMmuagax mo MaTeMaTHKe pa3nyHOro YPOBHS, 331241 1
1o/ipoOHbIe KOMMEHTApHH K perieHusm. http://zaba.ru/;

Omnnaitn-mkona ®oxcdopt. Ha caiite npemiaraercs noarorosutbes k EI'D u OI'D nmo maremaruke, yriyOuThCs B TpeAMET, TOCTYIIUTh B BY3.
https://foxford.ru/
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