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- ¢ yuérom Paboueil mporpammbl y4eOHOTO Kypca «AnreOpa W Hadana MaTeMaTH4ecKoro
aHanmu3a. Yruyonenusiid yposeub» (ID 533042) miis obyuaromuxcst 10 — 11 ximaccos;

- ¢ yuerom PaGoueii nporpammer (ID 610117) yueOnoro xypca «I'eomerpus. YriryOIeHHBIH
ypoBeHb» 115 oOydarornuxcs 10 — 11 kmaccos;

- ¢ yuerom Pabouyell mporpamMmbl ydeOHOro Kypca «BeposTHOCTP M CTaTHCTHKA» IS
obyuaronuxcst 10-11 kimaccos.
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PABOYAS ITPOI'PAMMA yue0HOro kypca «AJiredpa u Hayajia MaTeMaTHYeCKOI0
aHaJau3a. Yriay0JeHHbId ypoBeHb» 15 o0ydarommxcst 10 — 11 kiaccos.

HHOACHUTEJBHAA 3AIIUCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0€cle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y i1 HM3y4yeHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIOTHYeCKOe M abCTPaKTHOE MBIIIICHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMsI HMH(OPMATHKH, OOLIECTBO3HAHMI,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHblil Kypc airedpbl U HayaJl MaTeMaTHUECKOro aHaJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHAaMU (U3HWKH, XWMHHU, OWOJOTHH, TTOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM >XM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKU CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTUYeCKOro aHalIu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C IOMOIIBI0 UHIYKIIMK U pacCyk1aTh NEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpPETHU3al1io, abCTparupoBaHuE W AaHAJIOIHI0, (OPMUPYET KpPEaTUBHOE M KPUTUYECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecss MOJy4YalOT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
IIOCTPOCHHS MAaTeMaTHYECKMX MOJEJIEH pEaJIbHbIX CUTyallMi, WHTEPIPETALMM IOJYYEHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ NMPUMEpaMU MAaTeMaTU4YEeCKHMX 3aKOHOMEpPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMUA U UX aBTOPAMH.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBbIH MaTepuall, CIOCOOCTBYIOIIMH (OPMHPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 cnequpuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUeHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEyIOIINE COJEepKaTeNIbHO-METOANYecKre JUHUU: «Yucna u BelUUCICHUs», «DyHKUIMM U
rpadukn», «YpaBHEHUs U HEpaBeHCTBay, «Havana maremaTHueckoro ananusa», «MHOXKeCTBA U
Joruka». Bce OCHOBHBIE coOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHbBIH ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX JAMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYEeCKUN aHalus,
TEOpHsl MHOXECTB, MaremMarhyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYECKOM 3aauM, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenpHO-MeTOAMYECKAsT  JIMHUA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB HCIIOJIb30BaHMs JEHCTBUTENBHBIX YHCEI, KOTOpOe OBLIO HAayaTo Ha



YpOBHE OCHOBHOTO 00IIero odpazoBanus. Ha ypoBHe cpeanero odimiero o0pasoBaHus 0codoe
BHUMaHue yjaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0si MCIONb30BAaHKUE PA3IMYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOJIHAThH
npuOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIpAYKEHUS, pad0TaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMBIE O0YYaroIIMMCsI MHOXECTBA HATYpPajbHBIX, LIEJBIX, PAllMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCSI MHOXECTBOM KOMIUIEKCHBIX uMcel. B kaxaom u3 3Tux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CIEIM(PHUECKUE 3a0a4H U ONEpalluy: JAeJICHHUE
HAIEJIO, OMNEpPUpPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeT, OcOOble CBOMCTBa
PaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONepaly, a TaKKe H3BJICUCHHE
KOpDHS ~ HAaTypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
[IOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCIOJNb3YEMbIX UYHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX NPUMEHEHHUSI ISl PELLICHUS Pa3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MaTEMAaTUKH KaK HAyKH U €€ POJIM B IOCTPOEHUM MOJEIIEH peaIbHOro MUpa, IHUPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEro OOY4YEHMs Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IIPElyCMOTPEHO PELLIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbrate oOyuarouiyecs: OBlaJeBalOT
pa3IMYHBIMM  METOJAaMH PpELICHHs] palHdOHAIBHBIX, HWPPANUOHATBHBIX, TOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad,
colepkaux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO HCIIONB3YIOTCA TMPH UCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJHBIX 3a/1a4 U 337a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebs1 Takke (QOpMHpPOBAHHME YMEHHUH BBINONHATH Pacué€Thl MO (Gopmynam, Mpeodpa3zoBaHUs
paloHaIbHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TakKe BBIPAXKECHUI,
coJlepKalluX CTerneHu M Jjorapupmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEITYKTUBHBIX pacCyXJe€HUM, pabOThl C CUMBOJbHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl ¢
IpYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3aAaéT
MOCIIEZIOBATENbHOCT ~ M3yU€HUsi MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
norapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIUHM, UX CBOMCTB U rpaMKOB, UCIOIL30BAHNE
GyHKIMN UId peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEIMETOB U PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTHYECKHUM aHAJIM30M, TaK M C pEUICHUEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHHIO YMEHHUS BbIpaxaTb (QopMylaMu
3aBUCHUMOCTH MEX]Y Pa3IUnYHBIMUA BETMYMHAMH, UCCIEAOBATh MOJYYCHHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIOIINX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B PAa3IUYHON (opMme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIUH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Hadana mMaTeMaTHYECKOro aHaIN3a» IMO3BOJISET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKJIAAHBIX 3a/1a4, JTOCTYIHBIX 00ydJarouumcs,
TaK KakK y HHUX TMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKU CIOKHBIX (DYHKIUH, OMPEENiaTh HX
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBhIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MOJEeJel peaidbHBbIX CHUTyalui, IO3BOJISET
HaxOJIUTh HaWJyyllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOrO aHajiu3a CIOCOOCTBYET pPAa3BUTHIO



abcTpakTHOrO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTth MPOSIBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromnmecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ€ PAa3BUTHUSI MaTeMAaTUKU KaK HAyKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToanYeckast JuHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXKECTB M MaTEeMaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKW W IpeliararoT Haubosee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3jieibl MaTeMaTUKH W e€ NPUIIOKCHHUH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE TUCIUIIMHBI U UX MPUIIOKEHNS B eAnHoe 1enoe. [loaromy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl IOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIB30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICIEd. [Ipyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OMNPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIUICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallud, HCCIECIOBAHUS ITHX
MOJIENICHl C TOMOIIBI0 amnmaparta ajireOpbl W MaTeMaTHYeCKOro aHaJii3a, WHTEPIPETaluu
MOJYYeHHBIX PE3yJIbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXABIM M3 Pa3[elioOB IPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. [lpm pemeHuH peanbHBIX NPAKTUYECKUX  337ad  OOydaromuecss pa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3MPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcsl B MPOLlecce U3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHaJIn3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

10 KUIIACC

Yucia v BbIYUCTICHUSA

Parnmonanbubie yncna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue podu. IlpuMenenue qpobdeii u MpoLEeHTOB JUIsl pelIeHHs] TPUKIIaJHBIX 3aa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pealbHOU KU3HHU.

JetictButensHble uncia. PamuwoHanbHbIE W WppalMOHAIbHBIE Yucia. ApudmMernueckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YucIaMU. MOAyilb NEUCTBUTENBHOIO YHUCIIA U €ro0 CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCIECHUS, TMpaBWIa OKPYIJIEHMs, TNPUKHUIKA U OLEHKa pe3ylbTara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCHU ACUCTBUTEBHBIX YUCEII ULl PELIECHUS TPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uymncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.



CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI U HePaBEeHCTBA

ToxnecTBa W TOXIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIbHBIC ypaBHEHUS U ypaBHEHM-CIIEACTBUS. HepaBeHCTBO, pelieHne HepaBeH CTBa.

OCHOBHBIE METO/Ibl PELICHUS LIEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousnaeHsl OT OJHOM NEPEeMEHHOW. JleleHMe MHOro4wieHa Ha MHOTIOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens ¢ neasiMu kodddunuentamu. Teopema Buera.

ITpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMsS  HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBanue BEIpaKEHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemenne cucrem JMHEMHBIX ypaBHEHMH. MaTpuiia CUCTEMBbl JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTrpulpl 2X2, €ro I€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAYECHUS, IPUMEHEHUE ONPEEIUTENS Ul PELIECHUS] CUCTEMBI JIMHENHBIX ypaBHEHUN. Pelenue
IIPUKJIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIM C TOMOULIBIO MaTPHULL U ONPEAEIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTYallMH C IOMOILBK) YPaBHEHUHU U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a7ad U
3a/1a4 U3 pa3IMyHbIX 00JIaCTe HayKu U peanbHON )KU3HH.

DOyHKUUH U rpadpuku

@®yHKMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMHA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi QyHkiuu. Hynu ¢ynknuun. IIpomexyTku
3HaKonocTossHCcTBA. UETHble M Heu€THble ¢yHKuuu. Ilepmomuueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbosbiiee u HauMeHblIee
3Ha4YeHUs (QYHKIUU Ha IPOMEKYTKE.

JluneiiHast, kBagpaTU4Has U IPOOHO-TUHEIHAST PYHKIIMH. DIIEMEHTAapHOE UCCIIEJOBAHUE U
MOCTPOCHHE UX TPaHKOB.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA N-OM CTerneHW Kak (PyHKIMHM OOpaTHOM CTENeHH ¢ HaTypajbHBIM
ITOKa3aTeJIEM.

[Toka3zarenbHas U jgorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonbp3oBanue
rpadukoB QYHKIMIA ISl pelIeHus] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPHUUECKUX (YHKIUH
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHATbHbIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U siBIeHUsX. [ papuku peanbHbIX
3aBUCUMOCTEM.

Havana mareMaTH4eCKOro aHajamu3a

ITocnenoBaTebHOCTH, CIOCOORI 3aJaHMs IOCISA0BATEILHOCTEH. MeTol MaTeMaTH4ecKoi
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENA0BAaTENbHOCTH. VcTOpUsS BO3HMKHOBEHUS
MaTeMaTHUYeCKOT0 aHalln3a KaK aHalln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBarormas
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPHUUYECKON MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHHs PEANIBHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.



HenpepoiBable ¢yHKIMM M uX cBoiicTBa. Toukw paspbiBa. ACHUMITOTHI TI'paduKOB
¢byakuumii. CBolicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3Ke. MeEToJ MHTEPBAJIOB JUIsl PEIICHHS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLUH ISl pEIICHHs 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUH. OnpeneneHue, FreoOMeTpUUecKuid u GU3NIeCKuit
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky QpyHKIUH.

[Tpou3sBonHbIe 35eMeHTapHbIX QyHKIUH. [Ipon3BosHas cyMMbl, IPOU3BEIECHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIUH.

MHosxecTBa U JIOTHKA

MHOXeCTBO, Omnepalnyi HajJ MHOXKECTBaMU M UX cBoMcTBa. Jluarpammel Ditnepa—Benna.
[IpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONMCaHUs pealbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTH4eCKOro  OObBEKTa,  CIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnuble n nenble yucna. [IpumeHeHHE NPU3HAKOB JIEIMMOCTH LEIBIX YHUCEI,
HauoOonbmui obmui nenurens (nanee — HOJl) u Haumensiiee obee kpatHoe (nanee — HOK),
OCTaTKOB I10 MOAYJIO, alropuTMa EBKinja s pemenus 3aaad B LEIbIX Yuciax.

KommiekcHble uymcna. AnreOpandeckass W TpUTOHOMETpuUuecKas (opmbl 3amucu
KOMILJIEKCHOT'O 4Hcia. Apu(MeTHdecKkrue ornepalnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM tockocTh. Popmyiia Myaspa. KopHu N-oii cTenenu u3
KOMILUIEKCHOrO uucia. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Uil pelleHus (U3MYEeCKUX U
F€OMETPUUYECKHX 3a/a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHMH C MOMOILIBIO TPUTOHOMETPUYECKON
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABbl  pELIEHUS CHUCTEM U  COBOKYINHOCTEH  pPallMOHAJIbHBIX,
UppalMOHATIBbHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3aJa4 M3 pa3IUYHbIX oOylacTell HayKM W peaJbHOM KU3HU, WHTEPIpEeTalus MOJy4eHHBIX
pe3yNbTaTOB.

DyHKIUHN U TPaQUKH

I'padux xommnozunuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpapUKH.

I'padmyeckue MeToNbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a1a4d ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4yecKoro aHajaimsa

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMKA HA MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxenrne HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHUH HENMPEPhIBHON (QYHKIIMHA HA OTPE3KE.



[IpuMeHeHHe TPOU3BOAHON [UIS HAXOXKJEHHUS HAWIYYLIero pEIIeHUS B MPUKIIAJHBIX
3aja4ax, MU ONpENeNICHHS CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOro (GopMyson HIIH
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOICTBO TepBOOOpa3HbIX. IlepBooOpa3Hbie 3IeMEHTApHBIX
¢ynkuunit. [IpaBuia Hax0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eomeTpudeckuii cMbICl MHTETpajia. Beraucienue onpenenéHHOro nHTerpana
no ¢popmyne Hetorona-Jleitoauna.

[lpumenenne uHTErpaga Uil HAaXOXKICHUS IUIOMIAZel IUIOCKUX ¢(uryp u 00BEMOB
reOMETPHUYECKUX TEIL.

[Tpumeps! pemennii quddepeHraibHbIX ypaBHeHHH. MaTeMaTH4eckoe MOJICTUPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHInaNTbHBIX YPAaBHEHUI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHYECKUX OCHOBax
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHl U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTAHCKON WICHTHYHOCTH, YBXKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOIb30BAHUE STUX JIOCTUKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax IKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTbIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IMOCTPOEHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTMYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyKIeHUH, BOCHPUUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEpPECAX 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHATHIA U OTABIXA, peryisipHas (pu3uveckast akTHUBHOCTb ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTHU TPYIOIIO0UsS, HHTEPEC K Pa3IMIHBIM cdepam
pohecCHOHANBEHOM JeSTeNbHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEILIEHUU
MPAKTUYECKHX 3a7]a4 MaTEMAaTHIECKON HAPaBICHHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



C(I)OpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYJIbTYpPbl, INOHUMAHUC BJIHAHUA COLHAIIBHO-
SKOHOMMYECKUX TIPOILIECCOB HA COCTOSIHME MPHUPOAHON M COLMAIBHOW CpEeIbl, OCO3HAHHE
I00AFHOTO — XapaKTepa  JKOJOTMYECKHX  Mpo0JeM, OpHEHTalmus Ha  [PUMCHECHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHHs 3ajad B 00JacTU OKPY’KAIOLIEH cpelpl, MIaHUpOBaHUE
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HAayKd Kak cdepbl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA LUBHUJIN3AallWH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTUKH U MaTeMaTUYECKON KyJIbTYpOU KaK CPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTL OCYHICCTBJIATL IMPOCKTHYIO U UCCICIOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IpyIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornueckue AeicTBus:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBI MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i 000OLIeHHs U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIHPOBAaTh U MPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUUs B (akTax,
JNaHHBIX, HAOMIOJEHUSX U  YTBEPXKICHUSX, MpeasiaraTb KPUTEpUU JUISL  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNlaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AEIYKTHUBHBIX U HWHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAIlUIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh Crmoco0 pemeHus y4eOHOW 3agaun (CpaBHHMBAaTh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIMI C YYETOM CaMOCTOSITENIbHO —BBIJIEJIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpOBaTh
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO0, MHEHHE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHE 110
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MpPOIecca, BbISBICHUIO
3aBHCUMOCTEHN MeXIy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHUSI M BBIBOJIBI 110 pe3ybTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs!, UCCIIEeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh NPEIIIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Padora ¢ unpopmanmei:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOMPOC U JJIS
pEILIEHNUs 3a1a4H;



BbIOMpaTh WHGOPMAIMIO W3 HCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHJIOB U  (QopMm
IIPEJICTaBJICHHUS;

CTPYKTypupoBaTh  MHGOpMalLMIO, TNPEACTaBIATh €€ B  pa3IMuHBIX  ¢opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAE&KHOCT, HMHGOPMALMU MO  CaMOCTOSATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBHAMU H LCIIAMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TCKCTAaxX, JaBaTb IOJACHCHHUA II0 XOA4Y PpCHICHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3ysbTar;

B Xozie OOCYX/IEHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlleJICHHBbIE HAa MOMCK PELICHMS, CONOCTaBIATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPY>KMBATh PAa3IM4KMe U CXOICTBO
HO3ULKH, B KOPPEKTHOU opme (HopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCICPHUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmarT BBICTYIJICHMS C Y4€TOM 3aJady MpPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMM [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIAEMbIX JEUCTBUN
U MBICIUTENBHBIX IMPOLIECCOB, HUX pe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHnss MaTeMaTHUeCcKoH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, IAHHBIX, HAlIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padoT, JOTOBAapUBATHCSA, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JpYTMMHM YI€HaMHd KOMaHbl, OLIEHHWBATh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenus B 10 kJjacce oOy4aroIIMICs MOMYYHUT CIEAYIOIIME NPEIMETHBIE
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodel mporpaMMel yueOHOro Kypca «Anredpa ¥ Haudana
MaTEMaTUYECKOT0 aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOMUECKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
qucell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 33a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJIa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJs PEIICHHs MPAKTUYeCKHX 3a1ad U
IIPEJICTaBJICHNs JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAJILHBIM I10Ka3aTeleM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(dM dYmcia, NECATUYHBIE W HATypajbHBIC
JorapudMmBbl;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIepUPOBATH NOHATUIMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHHs M HEPABEHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA,

INPUMEHSTh pa3IUYHbIle METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3aaay;

CBOOOJTHO ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTpPUYECKHUH CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMbI JIMHEWHBIX YPaBHEHHUH, MOJEIUPOBATH PEaJbHBbIE CUTYallUd C MOMOUIbIO CUCTEMBbI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MAaTpUll U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUIsl TpeoOpa3oBaHus BEIpaKEHUH;

BBIMIOJHATh MPEOOpa3oBaHUsS  YHCIOBBIX  BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloOHaIbHBIM IIOKA3aTENIEM;

UCIIONIb30BaTh  CBOWCTBAa JorapuMoB i NIpeoOpa3oBaHUs  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUPOBaTh  MOHATHSIMH:  HMppAallMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHUS C MOMOIIbIO PaBHOCUIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPUMEHSTh
HeoO0XxoauMble (POPMYJIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJENUPOBAaTh pEAIbHBIE CUTYallMM Ha s3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM afnapaTa ajareophl.

DOyHKIuM U rpapuku:



CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIUHU, B3aUMHO
obpatHble (QYHKIIUH, KOMMO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBHIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: OO0JIACTH ONPEJENIeHUs M MHOXKECTBO 3HAYEHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOIUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HAaUMEHblIIee 3HaUeHNEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokaszareseM, rpaQuk CTENeHHON (YHKLMU C HAaTypajbHbBIM U LEJBIM IOKa3areneM, rpapuk
KOpHsI N-0ii CTEeTIeHH KaK (PYHKIIUH 0OpaTHOM CTENEHU C HaTypalbHBbIM IIOKa3aTeNIeM;

ONEpUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOIiCTBA U TpadMKH, HCIIOIB30BaTh UX IpadUKH Ul pEIICHUs] YpaBHEHUI,

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4EeOHBIX MPEIMETOB M PEANbHOHN JKMU3HH, BBIpaXaTh (HopMyaamu
3aBUCUMOCTH MEX]ly BEJTMUNHAMM;

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apUPMETHUEecKas U IeoMEeTpUYecKas Hporpeccus,
0eCcKOHEeUHO yOBIBAIOIIAsi TEOMETPUYECKAsi IPOTPECCHsI, JIMHEHHBIN U SKCIIOHEHIMAIBHBINA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPEACTABICHUE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHH TS PEIICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
MI0CJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE TTOCIIEIOBATEIIEHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
GbyHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIHSI, HENpepbIBHAs Ha OTpE3Ke, NPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS pelIeHHs 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATUSMHU: TIepBas W BTOpas TPOHM3BOJIHBIE (HYHKIIWH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YAaCTHOTO W KOMITO3UIIMH JBYX
(byHKUUH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKLUH;

UCTIOJTF30BaTh T€OMETPUICCKHUIA U PU3UIECKUI CMBICI MPOU3BOIHON TSI peIICHHS 3a]1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOYKECTBO, OTIEPAIIMA HAJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OMUCAHUs peabHBIX MPOILECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonmy o6yuenuss Bll kiacce oOyyaromuiicss MOJYyYUT CIEAYIOUIME MpeIMEeTHbIE
pe3ysbTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTEMaTHUECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEpUPOBaTh MMOHATUSAMH: HATypajdbHOE W LEJI0€ YHCIO, MHOXECTBA
HATYpaJIbHBIX U IIEJIBIX YHCEIl, UCIOIB30BATh NMPU3HAKH AeauMocTH nenbix ynucen, HO 1 HOK
HaTypaJbHbIX YHCEN I PELICHUs 3a7a4, IPUMEHATh anroput™ EBxinaa;



CBOOOJTHO OTNEPUPOBATh MOHATUEM OCTATKa MO0 MOJYJIIO, 3alIUCHIBATh HATYPaJbHBIC YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHcell, MPeJICTaBIATh KOMIUIEKCHbIE YHClia B alreOpandeckoil U TpUroHOMEeTpuueckoil (opme,
BBITOJIHATH apUPMETUIECKHUE ONEPALUU C HUMH U N300pakaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
jorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSTH
HEo0XoauMbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CHCTEMBI-CIIC/ICTBUS, HAXOUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
paloHalIbHBIX, HMpPPAIOHATBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemate palfoHajbHble, HUpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIe, JOorapudMuUyYecKue u
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, COJICPIKAIIE MOAYIIH U TTapaMeTpPhI;

MPUMEHSTh TpaduvecKre METOIbI ISl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a TAakXKe 3a/1a4
C IapaMeTpaMu;

MOJICJIMPOBaTh pealbHbIE CHUTYallMM Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4M, HCCIIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIOJIb30BAHUEM arrmapaTa anreOpbl, HHTEPIPETUPOBATDH MOJYUCHHBIH pe3ynbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKu KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 3JIIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TeOMeTpUYecKue o00pa3bl YpaBHEHHMH W HEPAaBEHCTB Ha KOOPJMHATHOU
TUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMH 11 MOACTUPOBAHUS U HCCIEOBAHNUS PEATBHBIX IPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCTIONIB30BaTh MPOM3BOMHYIO JUIS HCCIENOBaHUs (YHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUeHNs (DYHKITMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO AJISi HAXOXJIEHUS HAMIYYIIero pelleHUs B NMPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, IS ONPEIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro GopMyInoil Uil rpadukom;

CBOOOJTHO OTIEpUPOBATh MOHITHAMH: TIEPBOOOPA3HasI, ONIPEEIEHHBI HHTETPAI, HAXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne HproroHa-
JleliOnuma;

HaXOJUTh IJIOUIA]IU IIIOCKUX (PUTYP U 0OOBEMBI TEJ C IOMOILBIO HHTETPaa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
mudhepeHIaTbHBIX YPaBHEHHI,

pemarp MpUKIaTHbIe 33aud, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U (PH3HUECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
No KoauyecTBo yacoB DJIeKTPOHHbIE
H/;I HaunmeHoBaHue pa3ieoB M TEM MPOrpaMMbl K I (unposnie)
p porp Beero OHTPOJIbHBIE pPaKTHYecKue 06Pa30BATEBLHBIC
padoThI padoThI pecypehi
1 MHOXeCTBO AEHCTBUTENbHBIX Uhcell. MHOTOWIEHEl. PalinoHaibHbIe 24 1 0 but6mmoreka [IOK
ypaBHeHMsI U HepaBeHCTBA. CUCTEMbI TMHEHHBIX YPaBHCHHI https://educont.ru/
2 Oyukiuu U rpaduku. CrenenHas GyHKIUS C LEJIbIM TOKa3aTeleM 12 1 0 E:tlgg?/zgzlé%ﬁoﬂlji
3 Apudmerndeckuii kopeHb N-oii ctenenu. MppanroHaabHbIe 15 1 0 bubnmnoreka [HOK
ypaBHCHHS https://educont.ru/
4 [TokazarenbHast pynkuus. [lokazareabHble ypaBHEHUS 10 1 0 Eggg?;gii%ﬁorﬁ
5) Jlorapudmmueckas ¢pynkuus. Jlorapupmudecke ypaBHEHUS 18 1 0 Egggl;l/(égii%nutorli
6 TpuronomeTpruueckue BIpaXKEHUs U yPaBHEHUS 22 1 0 Egg:?ggii%ﬁ?ﬁ
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1 0 Eggg?lzgii%nut?ﬁ
8 Henpepsbisabie Gpynkiuu. [Tponssonnas 20 1 0 E;Ig:?/zgzizﬁ?ﬁ
. bubnunorexa LIOK
9 [ToBTOpEeHME, 0000IEHUE, CHCTEMATH3aIUs 3HAHUT 5 0 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
11 KJIACC
KoaunyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3ieoB U TeEM MPOrpaMMbl K II (l.[l/l(l)pOBLle)
n/n p porp Beero OHTPOJIbHbIE paKkTHyecKue 0GpazoBaTeabHbIe
padoTsbl padoTsl pecypes
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. . but6mmoreka [IOK
1 HccnenoBanue GyHKIHHA ¢ TTOMOIIBIO TPOU3BOIHON 22 1 0 hitps://educont.ru/
bubnunoreka LIOK
2 [TepBoOOpa3Has 1 UHTETPAT 12 1 0 hitps://educont.ru/
I'padpuku TpuroHomeTpuueckux GyHkiui. TpuronoMmerpuyeckue bubnuorexa [JOK
3 14 1 0 )
HEPaBEHCTBA https://educont.ru/
bubnunorexa LIOK
4 | UppaunoHanbpHbIe, TOKa3aTeIbHBIC U JOTapU(PMUUECKUE HEPABEHCTBA 24 1 0 hitps://educont.ru/
bubnuorexa [IOK
5 KomriekcHbie yncia 10 1 0 hitps://educont.ru/
bubmnoreka IIOK
6 | HarypaibHbie u mesble yucna 10 1 0 hitps://educont.ru/
CucreMsbl palliOHaIbHBIX, UPPALIMOHAIBHBIX MTOKA3aTENbHbBIX U bubnmnoreka [HOK
7 " 12 1 0 .
Jorapu()MUUECKUX YpaBHEHUI https://educont.ru/
bu6anoreka LIOK
8 | 3amaum ¢ mapamerpamu 16 1 0 hitps://educont.ru/
. bubmorexa [JOK
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUHT 16 0 hitps://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
MOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Tema vpoka Jara nudpoBbIe
n/n yp Bceero Kourpoarusre | Ipaxruueckue U3y4eHust o0pa3oBarejibHbIE
padoThI padoTHhI pecypebl
1 MHOK€eCTBO, ONEepaIy HaJl MHOYKECTBAMH M UX CBOMCTBA 1 0 bubmorexa ITIOK
» onepant g https://educont.ru/
. 0 bubmuorexa [IOK
2 | duarpammer Diinepa-Benna 1 https://educont.ru/
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3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anmnapara JJist bubnuorexa [JOK
pelieHus 3a1a4 https://educont.ru/

4 Panmonansubie uncia. OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH, bubnunoreka LIOK
IIPOICHTHI, OECKOHCUHBIE TIEPHUOHUECKUE TPOOH https://educont.ru/

5 Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, but6mmoreka [IOK
NPOIICHTHI, 0ECKOHEYHBIC MIEPHOINIECKUE APOOH https://educont.ru/

6 [Tpumenenue apoOeil ¥ MPOLEHTOB VI PELUICHUS TPUKIIAIHBIX Bu6muoteka [JOK
3a/1a4 https://educont.ru/

7 [Ipumenenue apobeii 1 MPOIEHTOB Ui PEIICHUs TPUKIIATHBIX bubnnorexa [JOK
3a/1a4 https://educont.ru/

8 JelictBuTenbHbIe yncaa. PalimoHanbHble U MppalMOHaIbHbIE bubmmoreka [JOK
qrcIiia https://educont.ru/

9 ApudmeTrueckue onepanuu ¢ JeHCTBUTEIbHBIMHI YUCIaMU EH6H_HOTeKa LOK
ttps://educont.ru/

10 | Moy AEHCTBUTEIHLHOTO YHCIIA U €70 CBOHCTBA EH@I_HOTeKa HOK
ttps://educont.ru/

11 [TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUAKA U bubnnoreka [JOK
OIIEHKA PEe3yJIbTaTa BEIYUCIICHHI https://educont.ru/

12 OCHOBHBIE METO/IbI PEUICHUS LIENbIX U APOOHO-pAIMOHATBHBIX bubnuoteka [JOK
ypaBHEHHI U HEPABEHCTB https://educont.ru/

13 OcCHOBHBIE METOBI PEUICHUS IIENBIX U IPOOHO-PAITTOHATILHBIX bubnnorexa [JOK
YpaBHEHHI U HEPABCHCTB https://educont.ru/

14 OCHOBHBIE METO/JIbI PEIISHUS IEJIBIX U JPOOHO-PAIIMOHATBHBIX bubnuoteka [JOK
ypaBHEHM U HEPABEHCTB https://educont.ru/

15 MHoOrouneHs! OT OJHOM IEpEMEHHOU. JleJIeHrne MHOro4jIeHa Ha bubmuoreka [JOK
MHOTO4WIEH ¢ octatkoM. Teopema besy https://educont.ru/

16 | MuorouieHsI ¢ measiMu kKodddunmentamu. Teopema Buera ﬁ:tlg:?lzgzi%ﬁ?li
17 | Pemenue cuctem JUHENHBIX YpaBHEHUN BHGH_HOTeKa LIOK
https://educont.ru/

18 | Pemenne cuctem JTMHEWHBIX YpaBHEHUN bubnuorexa [JOK
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Marpuiia cucTeMbl JUHEUHBIX ypaBHeHUH. OnpeaeauTenb

but6mmoreka [IOK

19 | marpuubl 2X2, €ro TeOMETPUYCCKHUIT CMBICI i CBOWCTBA; https://educont.ru/
BBIUMCIICHUE €r0 3HAYEHUs

20 Onpenenurenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKUI CMBICIT U bubnuotexa [JOK

CBOICTBA; BEIYMCIIEHHE €T0 3HAYCHUS https://educont.ru/

21 IIpuMeHeHue onpenenuTens A peLIeHUs] CUCTEMBI IMHEUHBIX Bu6muoteka [JOK

ypaBHCHHI https://educont.ru/

99 Perienue npukinagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX bu6nuoreka [JOK

ypaBHEHUIA https://educont.ru/

23 Pemenne npukitagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX bubnmnorexka HOK

ypaBHCHHI https://educont.ru/

24 KonTponbnas pabora: "PannonanbHble ypaBHEHUS U bubnmnoreka HOK

HepaBeHCTBAa. CHCTEMbI IMHEHHBIX YpaBHEHUI" https://educont.ru/

o5 OyHK1MS, ciocoObl 3aaHus GyHKIMKU. B3aumHo oOpaTHbIe bubmuoreka [IOK

¢ynkuuu. Komnosunms ¢pyHkuui https://educont.ru/

26 I'padux GpyHkumu. DnemMeHTapHble IpeoOpa3oBaHus rpadukoB bu6muoreka [JOK

byHKIMIA https://educont.ru/

27 OO6macth omnpeesieHnsl © MHOXKECTBO 3HaueHun pyukiuu. Hymm bubnuoteka [JOK

¢ynkuuu. [TpoMexXyTKH 3HaK MOCTOSHCTBA https://educont.ru/

o8 Yérnble 1 HeuéTHbIe pyHKuuU. [lepuoanueckue GyHKIMH. bu6muoreka [JOK

ITpoMeXyTKH MOHOTOHHOCTH ()YHKITUH https://educont.ru/

29 MaxkcuMymbl 1 MUHUMYMBI QyHKnH. Haubosmbiiee u bu6muoreka [JOK

HaMMEHblIIee 3HaYeHue QYHKIIMH Ha IPOMEXYTKE https://educont.ru/

30 | JIuneitnas, kBagpaTHuHasi U APOOHO-TMHEHHAs QyHKIIH EH@I_HOTeKa LIOK

ttps://educont.ru/

31 DneMeHTapHOE HCCIIeIOBAaHNE U TTOCTPOEHHE TPaPUKOB ATHX bubnuoteka [JOK

byHKINH https://educont.ru/

30 DneMEeHTapHOE UCCIICIOBAaHKE U TOCTPOCHUE TPAPUKOB ITHX bubnmoreka [JOK

byHKINH https://educont.ru/

33 | Crenens c 1enbIM okasareiaeMm. buaom HeroTona but6mmoreka [IOK
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34 | Crenenb ¢ nenbM nokaszareneM. bunom Hetotona Eggg?/zgﬁiﬁ(ﬁ
35 Crenennast GyHKIHUS C HATYPaJIbHBIM H LEJIbIM MTOoKa3ateneM. Eé Bu6muoteka [JOK
CBOMCTBA U IpaduK https://educont.ru/

36 Kontponbnas padota: "Crenennas ¢pynkuus. E€ cBolicTBa n bubnuoteka [JOK
rpaduk"” https://educont.ru/

37 | ApudmeTnueckuii KOpeHb HATYPAIBHOM CTETIEHN M €T0 CBOKWCTBA ]I,?H6H_HOTeKa LIOK
ttps://educont.ru/

38 | Apubmernueckuii KOpeHb HATYpaJIbHOW CTENEHHU U €r0 CBOICTBA EH6H_HOTeKa HOK
ttps://educont.ru/

39 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEIICHN Bbu6mmoteka [JOK
1 KOPHH https://educont.ru/

40 IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU bubnuoreka [IOK
Y KOPHHU https://educont.ru/

a1 [IpeoOpa3oBaHus YMCIOBBIX BbIPAXKEHHM, COIEPIKAIUX CTEEHU bubnuoreka [JOK
Y KOPHU https://educont.ru/

42 WppanmonansHbie ypaBHeHNsA. OCHOBHbBIE METOBI PEIICHUS bubmuoreka [IOK
UPPalMOHABHBIX YPaBHEHHUI https://educont.ru/

43 Wppatmonansublie ypaBHeHN. OCHOBHbBIE METOBI PELICHUS bubnuoreka [JOK
MpPPaLMOHAIBHBIX YPaBHEHHI https://educont.ru/

44 WppanmonansHbie ypaBHeHHUs. OCHOBHBIE METO/IbI PELLICHUS bubmuorexa [IOK
HPPaIMOHATBHBIX YPaBHEHHI https://educont.ru/

45 PaBHOCHIIBHBIE TEPEXOBI B PELIEHUN UPPALHOHATIBHBIX bu6muoreka [IOK
ypaBHEHUI https://educont.ru/

46 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH UPPALIMOHAIBHBIX bubmuorexa [JOK
ypaBHEHUI https://educont.ru/

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALUOHATBHBIX bubmuoreka [JOK
ypaBHEHUIl https://educont.ru/
PaBHOCWIIBHBIE IIEPEXOBI B PEILIEHUN UPPALMOHAIBHBIX bu6muotexa [JOK

48

YpaBHEHUI

https://educont.ru/
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49 CgoiicTBa 1 rpadK KOpHs N-0# CTENIEHU KaK GyHKIIMHA 00paTHOM bubnuorexa [JOK
CTENCHU C HATYpaJIbHBIM MTOKa3aTelIeM https://educont.ru/

50 CaoiicTBa 1 rpaduK KOpHS N-0i CTETIEHH KaK PYHKIIMH 0OpaTHOU bubmmoreka [JOK
CTEIEHH C HATYPaJIbHBIM [TOKA3aTeICM https://educont.ru/

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0H CTENEHHU. bubnuotexa [JOK
HppanmoHansHble ypaBHEeHHs" https://educont.ru/

52 | CteneHb ¢ pallMOHAIBHBIM ITOKA3aTelieM U €€ CBOMCTBA bubmmorexa HOK
https://educont.ru/

53 | CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeNeM U €€ CBOICTBa bubmorexa HOK
https://educont.ru/

54 | Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA bubmmorexa HOK
https://educont.ru/

55 | [lokaszarenpHas ¢yHKIMS, €€ CBOMCTBA U Ipaduk ﬁggg?/zgii%nut?ﬁ
56 | Ucnonb3oBanue rpaduka GyHKIUU IJ1s pEIICHUs YpaBHEHHHA EH@I_HOTeKa LIOK
ttps://educont.ru/

57 | Ucnonb3oBanue rpaduka GyHKIUHU A7 peIIeHUs] ypaBHEHHH EH6H_HOTeKa LIOK
ttps://educont.ru/

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS bubnuoreka [JOK
MIOKa3aTeNIbHBIX YPaBHECHHUI https://educont.ru/

59 IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/bI PEIICHUS bubmuoreka [IOK
MOKa3aTeNIbHBIX YPaBHCHHI https://educont.ru/

60 [TokazarenbHble ypaBHEHNA. OCHOBHBIE METO/IBI PELICHHUS bu6muoreka [IOK
NOKa3aTeJIbHbIX YPaBHEHUN https://educont.ru/

61 KonrtponsHas pabora: "[lokazatenbHast QyHKIHS. bubmuoreka [JOK
ITokasatenbHbIe ypaBHEHUs" https://educont.ru/

62 | Jlorapudm gucia. CBoiicTBa orapudma ﬁﬁ?ﬁ%ﬁﬁﬁ%
63 | Jlorapucwm uncna. CoiictBa orapudma Eggg?ggii%ﬂ?&
64 | Jlorapudwm uncna. CoiicTBa jsorapudma bubnuorexa [JOK
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65 | JlecaruuHble M HATYpaIbHBIC JTOTAPU(DMBI bubmorexa LIOK
P P https://educont.ru/

bubnunoreka LIOK

66 | JlecsaTuuHble U HATYpaJIbHbBIE JOrapUPMBbI hitps://educont.ru/
. bub6nmoreka [IOK

67 | IlpeoOpa3oBaHre BEIPAKECHHM, COACPIKANTUX JIOTapU(PMBbI hitps://educont.ru/
. bubnuorexa [IOK

68 | [IpeoOpa3oBaHMEe BEIpAXKEHUH, COACPIKAIIUX JTOTAPHPMBI hitps://educont.ru/
. bubnuoreka [{OK

69 | IIpeoOpa3oBaHue BEIPAKECHHH, COAEPIKAIIUX JIOTapU(PMBI hitps://educont.ru/
. . bubnuorexa [IOK

70 | Jlorapupmuueckas ¢pyHKIHA, €€ CBOMCTBA U rpaduK hitps://educont.ru/
N . bubmuoreka [{OK

71 | Jlorapupmuueckas ¢pyHKuus, €€ cBOMCTBA U rpaduk hitps://educont.ru/
72 | Vcionmp3oBanue rpaduka GyHKIIUH IS peIISHHs ypaBHEHHIA bubmorexa LOK
P YHKIHH U p P https://educont.ru/

73 | Ucnonp3oBanue rpaduka GyHKIUH I pelIeHUs ypaBHEHUI bubmmorexa [IOK
P YHKIIH A P P https://educont.ru/

74 Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS bubmuoreka [IOK
Jorapu()MUYECKUX YpaBHEHUH https://educont.ru/

75 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METOIbI PEIICHUS bubmuorexa [IOK
Jorapu(MUYECKUX YpaBHEHUIN https://educont.ru/

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC METOIbI PEIICHUS bubnuoteka [JOK
Jorapu(pMHUUECKUX YpaBHEHUN https://educont.ru/

77 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIIEHUH JOrapu(pMUUECKUX bubmuorexa [JOK
ypaBHEHHIA https://educont.ru/

78 PaBHOCUIIbHBIE TIEPEXO/Ibl B PELIEHUH JIOTapUPMUUIECKUX bubmuoreka [JOK
ypaBHCHUI https://educont.ru/

79 Konrponsnas padora: "Jlorapudmuueckas GpyHKIus. bu6muotexa [JOK

Jlorapudmuueckue ypaBHeHHs"

https://educont.ru/
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but6mmoreka [IOK

80 | Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI€HC YKCIOBOTO apryMeHTa hitps://educont.ru/
81 | Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIOBOTO apryMEHTa EH6H_HOTGKa LIOK
ttps://educont.ru/

82 | ApkcuHyc, apKKOCHHYC M apKTaHI'€HC YHCIOBOr0 apryMeHTa EH@I_HOTeKa LOK
ttps://educont.ru/

83 | Apkcunyc, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa ]I,?H6H_H0Tem LIOK
ttps://educont.ru/

84 Tpuronomerpuueckas OKpy>KHOCTb, OIpeCTICHHUE bubnuoreka [IOK
TPUTOHOMETPHYECCKUX (DYHKIIUIT YMCIOBOTO apryMEHTa https://educont.ru/

85 Tpuronomerpuueckas OKpyKHOCTb, OIIPEACIICHAE Bbu6moteka [JOK
TPUTOHOMETPHUYCCKUX (DYHKIIUI YMCIOBOIO apryMeHTa https://educont.ru/

86 | OcHOBHBIE TPUTOHOMETpHUECKUE (HOPMYIIbI ﬁggg?/zgii%nut?ﬁ
87 | OcHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI E:tlg:?/(gjeui%ﬁ?li
88 | OcHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI ]f?tptlggl;l/(égiﬁ)nut?li
89 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI EH@I_HOTeKa LOK
ttps://educont.ru/

90 | IIpeoOpazoBaHMEe TPUTOHOMETPUUECKUX BBIPAKEHUN EH@I_HOTeKa LIOK
ttps://educont.ru/

91 | IIpeoOpazoBaHHE TPUTOHOMETPUIECCKUX BHIPAKCHHUN EH@I_HOTeKa LOK
ttps://educont.ru/

92 | IlpeoOpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHUM EH@I_HOTeKa LIOK
ttps://educont.ru/

93 | IIpeoOpazoBaHHEe TPUTOHOMETPUIECCKUX BHIPAKCHHUN EH@I_HOTeKa LOK
ttps://educont.ru/

94 | PemieHue TpPUrOHOMETPUYECKUX YPaBHEHUH BHGH_HOTeKa LIOK
https://educont.ru/

95 | Pemmenune TpUroHOMETPUIECKUX YPABHCHHUI bubnuorexa [JOK
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96 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHUI BH6H_HOTeKa HOK
https://educont.ru/

97 | PemieHre TPUTOHOMETPUYECKUX YPaBHEHUH EH6H_HOTGKa LIOK
ttps://educont.ru/

98 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHUI BH6H_HOTeKa HOK
https://educont.ru/

99 | PemieHne TpUTOHOMETPUYECKUX YPaBHEHUH BH6H_HOTeKa LIOK
https://educont.ru/

100 | Pemenue TpUrOHOMETPUUYECKUX YPABHEHHIA BH6H_HOTeKa HOK
https://educont.ru/

101 KonTponbnas padora: "TpuUroHoMeTpruuecKrue BbIpaXKEeHUs U Bbu6mmoteka [JOK
TPUTOHOMETPHYECCKUE YpaBHEHHUS" https://educont.ru/

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCJIEI0BATENBHOCTEH. bubnuoreka [IOK
MeTtoa MaTeMaTHYECKOM MHIYKIIUU https://educont.ru/

103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE NTOCIIE0BATENBHOCTH. McTOpus bubmmnoreka HOK
aHanM3a OECKOHEYHO MaJIbIX https://educont.ru/

104 | Apudmerndeckas nporpeccus Etl/tlggl;ll(égii%nut?li
105 | I'eomeTpudeckas mporpeccust Egg:%%gigﬁ?ﬁj
106 | beckoneuHo yObIBaroIasi reoMeTpUYecKas Mporpeccus BH6H_HOTeKa LIOK
https://educont.ru/

107 | Cymma OeckOHEYHO yOBIBAIOIICH IEOMETPHUSCKOHN MPOTPECCHH EH@I_HOTeKa HOK
ttps://educont.ru/

108 JInHEeNHBIN U DKCIIOHEHIMANIbHBIN pocT. Yucio e. dopmyna bubmuorexa [JOK
CITO’KHBIX TPOIIEHTOB https://educont.ru/

109 JInHEeNHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. Popmyna bubmuoreka [JOK
CJIO’KHBIX TPOLICHTOB https://educont.ru/
Hcnons3oBanue NpOrpeccuu Uil peleHus peabHbIX 3a1a4 bu6muotexa [JOK

110

MIPUKIIAJHOTO XapakTepa

https://educont.ru/
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but6mmoreka [IOK

111 | KontponpHas padota: "IlocaenoBaTebHOCTH U TPOTPECCUHI hitps://educont.ru/
. bubnuorexa [JOK

112 | HenpepsiBHBIEC (GYHKIIMU U UX CBOICTBA https://educont.ru/
. but6mmoreka [IOK

113 | Touka pa3psiBa. ACUMOTOTHI TpaUKOB () YHKIIHI https://educont.ru/
. . bubnnorexa [{OK

114 | CgoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE https://educont.ru/
. . bubmuoreka [{OK

115 | CpoiicTBa GyHKIIMI1 HETIPEPHIBHBIX HA OTPE3KE hitps://educont.ru/
116 | MeToa HHTEPBAIOB IS PEIICHUST HEPABCHCTB bubmmorexa [IOK
g p AP P https://educont.ru/

117 | MeToa UHTEPBAJIOB I PEIICHUSI HEPABEHCTB bubmmorexa [IOK
g P AP P https://educont.ru/
bubmmoreka [IOK

118 | MeTo MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB https://educont.ru/
119 [IpumMeHeHMne CBOWCTB HEMTPEPBIBHBIX (YHKLNHN [T peLLICHUS bubmuoteka [IOK
3aa4 https://educont.ru/

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs bubnuoreka [JOK
3aja4 https://educont.ru/
bubnmorexa LIOK

121 | TlepBas u BTOpas Npou3BOAHbIE QYHKINN hitps://educont.ru/
122 | Onpenenenne, TeOMETPUICCKHI CMBICIT TTPOU3BOTHOM bubmorexa LIOK
pest ’ P P 8 https://educont.ru/

N N bubmuoreka [{OK

123 | Omnpenenenne, GpuU3NIECKUNA CMBICI TIPOU3BOTHON hitps://educont.ru/
. bubnuoteka [JOK

124 | YpaBHeHue KacaTelbHON K TpaduKy (yHKIHH https://educont.ru/
. bubmuorexa [IOK

125 | YpaBHeHue kacaTenbHO K rpaduky QyHKIHN hitps://educont.ru/
126 | IIpousBoHbIE 2JIEMEHTAPHBIX (PYHKITHI bubnuorexa [JOK
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. 0 but6mmoreka [IOK
127 | TIpousBoiHBIE dJIEMEHTAPHBIX (PYHKITHI 1 hitps://educont.ru/
[Ipon3BoHast CyMMBI, IPOU3BEACHHUSI, YACTHOT'O U KOMITO3ULIUU 0 Bu6muotexa [JOK

128 - 1 )
byHKIui https://educont.ru/
[IpousBogHAas CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMHU 0 but6mmoreka [IOK

129 . 1 .
byHKIH https://educont.ru/
[Ipon3BoHass CyMMBI, IPOU3BENCHHUS, YACTHOTO U KOMIIO3ULIUH 0 bubnmnorexka HOK

130 - 1 )
byHKIMH https://educont.ru/
Ca " 0 bubmuorexa [JOK
131 | KontponbHas padota: "[IponsBoaHas 1 1 hitps://educont.ru/
[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIUs 3HAHU: 0 bu6nunoreka [IOK

132 n n 1 .
YpaBHeHHs https://educont.ru/
- " 0 bubmuorexa [JOK
133 | [ToBTOpEHUE, 0000IICHHE, CUCTEeMATH3aIUs 3HAHUH: "DyHKIIUN 1 https://educont.ru/
0 bubmuoreka [JOK
134 | UroroBast KOHTpOJIbHAs paboTa 1 1 hitps://educont.ru/
0 bu6nuorexa [IOK
135 | UroroBast KOHTpoOJIbHAs paboTa 1 1 hitps://educont.ru/
. 0 bubmuoreka [JOK
136 | IToBTOpenwme: penrenue 3aaa4d B popmare EI'D 1 hitps://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne T Jara nudpoBbIe
n/n ema ypoxa Bcero Kontpoanueie | Mpaxkruueckue H3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTHhI pecypeni

1 [TpumMeHeHre TPOU3BOIHON K UCCIENOBAaHUIO (DYHKITHIA HA 1 0 bubnuorexa POII
MOHOTOHHOCTh M OKCTPEMYMBI https://resh.edu.ru/
2 [IpuMeHeHne MPON3BOTHON K UCCIICTOBAHMIO (DYHKIIMIA HA 1 0 bubmuorexa POIII
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MOHOTOHHOCTb U O9KCTPEMYMBI

https://resh.edu.ru/

3 [IpuMeHeHne MPOM3BOTHON K UCCIICTOBaHMIO (DYHKIIMIA HA bubmuorexa POII
MOHOTOHHOCTb U 3KCTPEMYMBI https://resh.edu.ru/
4 [TpumMeHeHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha bubnuorexa POII
MOHOTOHHOCTH M OKCTPEMYMBI https://resh.edu.ru/
5 [IpuMeHeHne MPOM3BOTHON K UCCIICTOBaHMIO (DYHKIIMA HA bubmuorexa POII
MOHOTOHHOCTb U 3KCTPEMYMBI https://resh.edu.ru/
6 [TpumMeHeHre TpON3BOIHON K UCCIETOBAHHIO (DYHKIIHMIA Ha bubnuorexa POIII
MOHOTOHHOCTH U 3KCTPEMYMBbI https://resh.edu.ru/
7 Haxoxneaue HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYEHUS bubmuorexa POIII
HENPEepPHIBHON (YHKIIMU HA OTPE3Ke https://resh.edu.ru/
8 Haxoxnenue HanOOJIBIIET0 U HANMEHBIIETO 3HAYEHUS bubanorexa POII
HEMPEePBHIBHON (YHKIIMU HA OTPE3Ke https://resh.edu.ru/
9 Haxoxaenne HauboIbIIero ¥ HAMMEHbIIEr0 3HAYCHUS bubnnoreka [JOK
HENPEePHIBHON (YHKIIMU HA OTPE3Ke https://educont.ru/
10 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 3HAYCHUS bu6mmoreka [IOK
HENPEPhIBHON (YHKIIMU HA OTPE3KE https://educont.ru/
11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HAYeHU s bubnuoreka [IOK
HENPEepPHIBHON (QYHKIIMU HA OTPE3Ke https://educont.ru/
12 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 3HAYCHUS bu6mmoreka [IOK
HENPEPhIBHON (DYHKIIUU HA OTPE3KE https://educont.ru/
13 [IpuMeHeHre IPOU3BOIHOM I HAXOKICHUs HAUITY4IIEro bubnuoreka [IOK
pelIeHuUs B MPUKJIATHBIX 3a/1a4ax https://educont.ru/
14 [IpuMeHeHne MPOU3BOIHOM Il HAXOKACHUS HAUITy4dlIero bubnnorexka [JOK
pelIeHrs B MPUKJIAIHBIX 3a7a9ax https://educont.ru/
15 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U bubnuoreka [IOK
YCKOpEHHsI PoIiecca, 3aIaHHOT0 (HOPMyIIOi Witk rpaduKoM https://educont.ru/
16 [IpuMeHeHne MpON3BOIHOM IS OIPEIETIEHUS CKOPOCTH U bubnnorexka [JOK
YCKOPEHHS Tpoliecca, 3aJaHHOT0 (POPMYJION HITH rpauKOM https://educont.ru/
17 Komnozunus GyHkiuit bubmmorexa [IOK

https://educont.ru/
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bu6mmoreka [IOK

18 | Kommosuuma Gymrupmii https://educont.ru/
. bubmuoreka [IOK

19 | Kommosmuma Gymrupmii https://educonut.ru/
20 ['eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPIUHATHON bubmuorexa [JOK
IJIOCKOCTH https://educont.ru/

21 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAWHATHON bubmumoreka [IOK
IUIOCKOCTH https://educont.ru/

29 KonTponbnas pabota: "HccnenoBanue QyHKIMiA ¢ TOMOIIBIO bu6mmoreka [IOK
POM3BOIHOM" https://educont.ru/

23 [TepBooOpasHasi, 0CHOBHOE CBOMCTBO IMEPBOOOPA3HBIX Eggg?lzaiﬁ)nut?lﬁ
24 [TepBoobOpaznbie snemeHTapHbIX GyHKIMi. [IpaBuna bubnunoreka [JOK
HAXO0JKJICHHS IEPBOOOPA3HBIX https://educont.ru/

o5 [TepBoobOpazuble 3nemeHTapHbIX (QyHKIui. [IpaBuna bubnnoreka [JOK
HaXO0XKJICHHUs IEPBOOOPA3HBIX https://educont.ru/

26 HNHurerpai. I'eoMeTpu4ecKuil CMBICI HHTETpaa EH@I_HOTeKa LIOK
ttps://educont.ru/

97 Brruncnenue onpenenéHHOro nHTerpaia no popmyse bubnnorexka [JOK
Hrrorona-Jleiioaumna https://educont.ru/

o8 Beruucnenue onpenenéHHOro HHTErpajia mno gpopmyne bubnuoreka [IOK
HeloTtona-JleitbHnma https://educont.ru/

29 [IpuMeHeHne nHTErpaa Juisi HaXOXKACHUS TUIOMAAEH MIOCKUX bubnnorexka [JOK
duryp https://educont.ru/

30 [TpumeHeHne UHTErpaia A1 HaX0XKACHUs 00bEMOB bubnuoreka [IOK
T€OMETPUYCCKHUX Tl https://educont.ru/

31 [Ipumeps! pemennii AuddepeHnaIbHbIX YpaBHEHHM ﬁggg?égii%ﬁ?éj
32 [Tpumeps! pemenunit qudepeHaaTbHbIX YpaBHeHUN E’ftlggl;/zfjiﬁ)nut?lﬁ
33 MareMaTtnueckoe MOJCIMPOBAHNE PEATHHBIX MTPOIIECCOB C bubmuoreka [JOK
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noMouIbio AuddepeHunanbHbIX YpaBHEHUN

https://educont.ru/

34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan” ﬁggg%;ﬁgﬁ?;
35 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku Eggg7/(;aii?)nut?5
36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu ﬁggg%;ﬁgﬁ?;
37 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku Eggg?/zaii%nut?lﬁ
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu ﬁggg%;gii%ﬁ?;
39 Tpuronomerpuiecknue GyHKINHU, UX CBOMCTBA U rpaduku Eggg?/zzii%nut?lﬁ
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C TOMOIIBIO bubnnoreka [JOK
TPUTOHOMETPHYECKOH OKPYKHOCTH https://educont.ru/

a1 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIIBIO bubnuotexa [JOK
TPUTOHOMETPHYECKOH OKPYKHOCTH https://educont.ru/

42 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPaBHEHUH C IOMOIIIBIO bubnmnoreka [JOK
TPUTOHOMETPHYECKOH OKPYKHOCTH https://educont.ru/

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIIBIO bubnuoteka [JOK
TPUTOHOMETPHYECKOH OKPYKHOCTH https://educont.ru/

44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB BH6H_HOTeKa LIOK
https://educont.ru/

45 Pemenne TpuroHoMeTpuUEeCKUX HEPABEHCTB BH6H_HOTeKa LIOK
https://educont.ru/

46 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB BH6H_HOTeKa LIOK
https://educont.ru/

47 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB BH6H_HOTeKa LIOK
https://educont.ru/

48 Konrtponsnas padora: "['paduku TpUrOHOMETPHUECKUX bubmuoreka [IOK
¢bynknuii. TpuroHoMeTpruyecKie HepaBeHCTBa" https://educont.ru/
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bu6mmoreka [IOK

49 OcHOBHBIE METObI PELICHUS TOKA3aTEIbHBIX HEPABCHCTB hitps://educont.ru/
50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIIbHBIX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
51 OcHOBHBIE METObI PELICHUS TOKA3aTEIbHBIX HEPABCHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
52 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
53 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
94 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
55 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
56 OcCHOBHBIE METObI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
57 OcHOBHBIE METOBI PELICHUS UPPAIIOHATILHBIX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
58 OcCHOBHBIE METO/IbI PEILIEHUS UPPALIIOHATILHBIX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
59 OcHOBHBIE METOBI PELICHUS UPPAIIOHATILHBIX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/
60 OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX HEPABEHCTB ﬁH@I_HOTeKa LIOK
ttps://educont.ru/
61 I'padmueckue MeToAbl pelieHUs] UpPaAIHOHATBHBIX YPaBHEHHM EH@I_HOTeKa LIOK
ttps://educont.ru/
62 I'padnueckue MeToabl peleHns UppalMoHaIbHBIX YpaBHEHUN ﬁH@I_HOTeKa LIOK
ttps://educont.ru/
63 I'paduueckue MeTOIbI peLICHNS MTOKa3aTeIbHBIX YpaBHEHUN EH6H_H0TeKa LIOK
ttps://educont.ru/
64 I'padpuaeckue MeTONBI pelIeHUs MOKa3aTEIbHBIX HEPABEHCTB bubmuoreka [JOK
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65 I'paduaeckue MeToabl pemeHus JorapuGMUIECKUX YpaBHEHUN EH@I_HOTeKa LIOK
ttps://educont.ru/

66 I'paduueckue METOIBI PELICHUS JTOTaAPHUPMHUUECKIX HEPABECHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/

67 I'paduaeckue MeToapl pemeHust JTorapu(PMUIECKUX HEPABEHCTB EH@I_HOTeKa LIOK
ttps://educont.ru/

68 I'paduueckue METOIBI PELICHNS TOKA3aTEeIbHBIX U bubnnorexa [HOK
Jorapu(MUYECKUX YpaBHCHUIN https://educont.ru/

69 I'paduueckue MeTo bl pelIeHNs TOKa3aTeIbHbIX U bubnuoreka [IOK
Jorapu(MUYECKUX YpaBHCHUIN https://educont.ru/

70 I'paduueckue METOIBI peLICHNS TOKA3aTEeIbHBIX U bubnnorexa [HOK
Jaorapu(MHUECKUX HEPABEHCTB https://educont.ru/

71 I'paduueckue MeToIbl pelLIeHNs TOKa3aTeIbHbIX U bubnuorexa [IOK
Jorapu(MUYECKIX HEPABEHCTB https://educont.ru/

79 KonTponbHas pabora: "UppannoHaibHble, TOKa3aTelbHbIE U bubnnorexka [JOK
norapudMuUecKre HepaBeHCcTBa" https://educont.ru/

73 KommniekcHble uncna. Anredpandeckas 1 TPUTrOHOMETpHUYECKast bubnuoreka [IOK
(bOpMBI 3aITMCH KOMIUIEKCHOTO YHCIa https://educont.ru/

74 KommnekcHeie uncna. AnreOpandeckas i TPUTOHOMETpUYECKast bubnnorexka [JOK
(hOpMBI 3aITMCH KOMIUIEKCHOTO YHCIIa https://educont.ru/

75 Apudmernueckre onepanuy ¢ KOMIIEKCHBIMU YUCIIaMH EH6H_HOTeKa LIOK
ttps://educont.ru/

76 Apudmerndeckue onepaniy ¢ KOMITICKCHBIMU YUCIIAMH EH@I_HOTeKa LOK
ttps://educont.ru/

77 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM bubnuoreka [IOK
TJIOCKOCTH https://educont.ru/

78 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON bubnnorexka [JOK
IJIOCKOCTH https://educont.ru/

79 ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMILIEKCHOTO bubmuoreka [IOK

qucia

https://educont.ru/
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80 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO bubmuorexa [JOK
4pcia https://educont.ru/

81 [TpuMeHeHne KOMIUIEKCHBIX YHCEN I peuieHns GPU3NIECKUX U bubmuoreka [IOK
reOMETPHUCCKUX 3aa4 https://educont.ru/

82 Kontposbnas pabdota: "KomrmiekcHbie uncna" ﬁggg?lzazi%ﬁ?ji
83 HarypanbHble 1 1ebie yncia Egg??;;fﬁé%nuﬁéj
84 HatypanbHble u 1iesnbie uncna ﬁgggl;l/zail::%rléoﬂii
85 [IpumeHeHne NpU3HAKOB IETUMOCTH LIEJIBIX YU CET BH6JI_HOTeKa LIOK
https://educont.ru/

86 [IpumeHeHne MpU3HAKOB AETUMOCTH IIEJIbIX YHCET BH6H_HOTeKa LIOK
https://educont.ru/

87 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJl u bubnnoreka [JOK
HOK https://educont.ru/

88 [Ipumenenne nmpusHakoB aAeaumocty nensix yncen: HOJ n bubnuoreka [IOK
HOK https://educont.ru/

89 [IpuMeHeHne NPU3HAKOB ACIIMMOCTH LEJBIX YUCEI: OCTATKH 110 bubnnorexka [JOK
MOJTYJTIO https://educont.ru/

90 IIpuMeHeHNnEe MPU3HAKOB JAE€IMMOCTH LENIBIX YUCEI: OCTATKHU IO bubnuoreka [IOK
MO/TYJTIO https://educont.ru/

91 [IpuMeHeHne NpU3HAKOB ACIIMMOCTH LEIbIX YHCEII: aJTOPUTM bubnnorexka [JOK
EBknua 18 pereHust 3a/1a4 B IENBIX YHCIaX https://educont.ru/

92 KonrtponsHas padora: "Teopus nenbix yncen” ﬁggg?;;ﬁgﬁ?ﬁ
93 CucreMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI bubnmuorexa [JOK
U CUCTEMBI-CIIEICTBUS https://educont.ru/

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHM. PaBHOCHIIBHBIE CHCTEMBI bubmuoreka [IOK
U CUCTEMBI-CJIEACTBHUS https://educont.ru/

95 OCHOBHBIE METOJIbI PEIIEHUSI CHCTEM M COBOKYITHOCTEH bubmuoreka [JOK
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paIoHaJIbHBIX YPAaBHEHHM
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96 OCHOBHBIE METO/bI PEUICHHS CUCTEM M COBOKYITHOCTEH bubmuorexa [JOK
UPPaLMOHAIBHBIX YPaBHECHHI https://educont.ru/
97 OCHOBHBIE METO/IbI PELICHUSI CHCTEM U COBOKYITHOCTEH bubnmoreka [JOK
MOKa3aTe/IbHBIX YPaBHCHHUI https://educont.ru/
98 OCHOBHBIE METO/IbI PEHUICHHS CUCTEM M COBOKYITHOCTEH bubmuorexa [JOK
MIOKA3aTeNIbHBIX YPaBHCHHI https://educont.ru/
99 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U COBOKYITHOCTEH bubnuorexa [JOK
Jorapu(MHUYECKUX YPaBHCHHUI https://educont.ru/
100 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM bu6mmoreka [IOK
JorapuMHUECKUX YPaBHCHHUI https://educont.ru/
[IpumeHeHne CUCTEM K PELIEHHIO MAaTEMaTUYECKUX 3a/1a4 U bubnnorexa [HOK
101 | 3agau U3 pa3aMyYHBIX 00JacTeil HAYKH U PEeaTbHOM KU3HHU, https://educont.ru/
WHTEPIPETAINs NOJYYCHHBIX Pe3yJIbTaTOB
[IpuMeHeHne CUCTEM K PELIeHHIO MaTeMaTHYeCKUX 3a/1a4 U bubnnoreka [JOK
102 | 3agau U3 pa3aMuHbIX 00JacTeil HAyKH U peanbHOM KU3HH, https://educont.ru/
WHTEPIPETAINs NOJYICHHBIX Pe3yJIbTaToOB
[IprMeHeHne HEpaBEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aa4 U bubnnoreka [JOK
103 | 3agau U3 pa3zaMuHbIX 00JacTeil HAyKH U peanbHOM KU3HH, https://educont.ru/
WHTEPIpPETAINs NOJYICHHBIX Pe3yJIbTaToOB
KonTponbnas padora: "CucreMbl paliluoOHaIbHBIX, bubnnorexka [JOK
104 | uppaunoHaIbHBIX MOKA3aTENbHBIX U JIOTAPU(PMUIECKUX https://educont.ru/
ypaBHEeHUN"
105 | PanmoHanbHbBIE YpaBHEHHS C TapaMeTpaMu bubmorexa HOK
1 P pavetp https://educont.ru/
106 | PanmonanbHBIE HEpABEHCTBA C MapaMeTpaMu bubmmorexa [IOK
B p P P https://educont.ru/
107 | PanmoHaNbHBIC CHCTEMBI C TTapaMeTPaMH bubmorexa HOK
1 P P https://educont.ru/
bubmuoreka [JOK
108 | UppaunoHnanbHble YpaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu

https://educont.ru/
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bu6mmoreka [IOK

109 | UppanmoHaibHBIE CUCTEMBI C TApaMeTpaMu https://educont.ru/
110 | Iloka3zarenbHbIC ypaBHEHUs, HEPABEHCTBA C TTApaMeTPaMHU bubmorexa HOK
yp » HEP P P https://educont.ru/
111 | [Toka3zaTenbpHBIC CHCTEMBI C TApaMeTpaMu bubmorexa LHOK
PamMeTp https://educont.ru/
112 | Jlorapudmudeckne ypaBHEHHs, HEPABEHCTBA C TapaMeTpaMH buomorexa LIOK
P yp » 1P pavetp https://educont.ru/
bubmuorexa [JOK
113 | JlorapudMuuecKre CHCTEMBI C TTapaMeTPaMH https://educont.ru/
114 | TpuroHomMeTpH4eCKUE YPaBHEHHS C MTapaMeTpaMu bubmorexa [IOK
P P yp P P https://educont.ru/
115 | TpuronomeTpruecKrue HEPABEHCTBA C TapaMeTPaMH bubmorexa HOK
P P p P P https://educont.ru/
116 | TpuroHOMETpPUYECKHE CUCTEMBI C TTapaMeTPaMHU bubmorexa [TOK
P P P P https://educont.ru/
117 [TocTtpoenue u uccnenoBaHue MATEMATUUECKUX MOJEIIEN bubnmnorexa [JOK
pEaITBbHBIX CUTYAIIUH C TIOMOIIBIO YPABHEHHH C TapaMeTpaMu https://educont.ru/
[TocTpoeHune n nccnenoBaHUE MATEMAaTUYECKUX MOJIETIEH bubnnorexka [JOK
118 | peanbHBIX CUTYalUH C IOMOIIBIO CHCTEM YPaBHEHHH C https://educont.ru/
napameTpamMmu
[TocTpoenue u rccinenoBaHuEe MATEMATUYECKUX MOJEIIEH bu6mmorexa [IOK
119 | peanbHBIX CUTYyalUii C MOMOIIBIO CUCTEM YpaBHEHHH C https://educont.ru/
rapameTpamMmu

Cn " bubnuorexa [JOK
120 | KonTtpompHas padora: "3agauu ¢ mapameTpaMu https://educont.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH: bubnmoreka [JOK

121 n n .
VYpaBHEeHUs https://educont.ru/
[ToBTOpeHue, 0600MIEHNE, CUCTEMATH3aIIHs] 3HAHUMN: bu6mmorexa [IOK

122 | ., " }
YpaBHEeHUs https://educont.ru/
123 | TloBropenue, 0000IICHNE, CHCTEeMAaTHU3allHs 3HAHUIA: bubmuorexa [JOK



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

"YpaBuenusi. CuCTEMbI ypaBHEHUM"

https://educont.ru/

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIHs] 3HAHUN bu6mmoreka [IOK

124 |, " 1 -
HepaBeHncTBa https://educont.ru/
[ToBTOpeHME, 06001IIEHNE, CHCTEMAaTH3allUsl 3HAHUN bubmuorexa [JOK

125 |, " 1 .
HepaBencraa https://educont.ru/
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHs] 3HAHUMN bu6mmoreka [IOK

126 |, " 1 .
HepaBeHncTBa https://educont.ru/
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3aIUs 3HAHU: bu6mmorexa [IOK

127 |, N " 1 .
ITpousBoaHas u €€ MPUMEHEHHE https://educont.ru/
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHHNA: bu6mmoreka [IOK

128 |, . " 1 .
[TpousBoaHas u e€ NpUMEHEHHE https://educont.ru/
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3aIUs 3HAHU: bu6mmoreka [IOK

129 |, i " 1 .
ITpousBoaHas u €€ MPUMEHEHHE https://educont.ru/
130 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHui: "VIHTerpan 1 bu6mmoreka [IOK
U €ro npuMeHeHue" https://educont.ru/
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIIHs] 3HAHUMN: bu6mmoreka [IOK

131 |, " 1 )
DOyHKINN https://educont.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH: bu6nmoreka [JOK

132 n n 1 .
OyHKIMN https://educont.ru/
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIIHs] 3HAHUMN: bu6mmoreka [IOK

133 |, " 1 )
DOyHKINN https://educont.ru/
bu6mmnoreka [JOK
134 | UtoroBas KOHTpoOJIbHAs paboTa 1 1 https://educont.ru/
bu6mmorexa [IOK
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PABOYAS ITPOI'PAMMA yueOHOro npeamera
«['eomeTpusi. YriyOJieHHbII YPOBEHb»

INOACHUTEJIbBHAS 3AIINCKA

l'eomeTpus sBnsieTcss OAHMM U3 0a30BBIX KYpPCOB HAa YPOBHE CpETHEro oOIlero
o0Opa3oBaHMs, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUCHUS JUCIUILTUH €CTeCTBEHHO-HAYIHON
HaIIPaBJIECHHOCTH W MPEAMETOB T'yMaHMTAPHOIO IUKJIA. [IOCKONBKY JOrMyeckoe MBIIUICHHE,
dbopMupyeMoe TpU H3YYCHHH OOYYAIONIUMUCS TOHSITHMHBIX OCHOB TEOMETpPUH, IIPH
JI0OKa3aTelIbCTBE TEOPEM M NOCTPOCHUM LEMOYKH JIOTUYECKMX YTBEP)KJIECHUW IPU PELICHUU
TCOMCTPHUUYCCKUX 3ada4d4, YMCHHC BBIABHUIaTb W OHNPOBCPratb TIHUIIOTC3bl HCEIMOCPCACTBCHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJIA, B YACTHOCTH (PU3MUECKHUX
3a/1a4.

Llenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yrnyOn€HHOM YpOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIIOCOOHOCTEH OOy4YaromMXCsl TpPU W3yUYEeHHUH TEOMETPUH, Kak
cocTaBlsifolell mpeaMeTHON oOmactu «MaremaTuka U HHpOpMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NEeNCTBUH, cHelM(pUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ui YCHEIIHOTO MPO(EeCCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTHUKH.

[IpuoputeTHbIMH  3a7ayaMu  Kypca TE€OMETpHUM Ha  yIJIyOJI€HHOM  YpPOBHE,
pacIIMPSIONIMMH U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

® paCUIMPEHUE MPEJCTAaBICHUS O TE€OMETPUM KaK YacTh MHUPOBOM KYyJIbTYpbl U
dbopMupOBaHHE OCO3HAHHUS B3aMMOCBSA3H T'€OMETPUU C OKPYKAIOLTUM MHPOM;

e hopMuUpOBaHHME TIPEACTABICHUS O NPOCTPAHCTBEHHBIX (PHUrypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJEINAX, IO3BOJISIOIIMX ONMCHIBATH M M3y4yaTb pa3HbIE SBJICHUSA
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpuH;

o (1)0pMI/IpOBaHI/I€ YMCHUA BJIaJC€Th OCHOBHBIMU IMMOHATHUAMU O IPOCTPAHCTBCHHBIX q)nrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pelIeHHs 3a1ay;

e popMUpOBaHHE YMEHHs pacClO3HABaTh Ha YEPTEkKax, MOJACISIX U B PEaTbHOM MHpPE
MHOT'OIpaHHHKH U TeJla BPaIlEHUs, KOHCTPYHPOBATh TEOMETPUYECKHUE MOIEIIN;

e popmHupoBaHME  MOHUMAHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  MOCTPOCHHUS
MaTeMaTUYECKUX TEeOpHil, (OopMHUpOBaHUE TMOHUMAHHUS POJIU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyXIeHHUI;

e hopmupoBaHUE yMEHHUS BIAAETh METOJAMHU JOKAa3aTEebCTB M AITOPUTMOB PpEIICHHS,
YMEHHUSI KX [PUMEHATHb, NPOBOJHUTH JOKA3aTEIbHBIE pACCYXIACHHUS B XOJE pELICHUS
CTEPEOMETPUYECKUX 3a7ad M 3aJad ¢ TPAKTHYECKUM cojepkaHueMm, (hopmupoBaHue
MPEJICTaBICHUST O HEOOXOIUMOCTH JOKa3aTeNbCTB TPU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEP>KJICHUM U POJIM aKCUOMATHKH B IPOBEACHUU JIETYKTUBHBIX PACCYXKICHUM;

®pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIIEKTYadbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yJaromuxcs, TMO3HABATEIbHOW AKTUBHOCTH, WCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YUCHUTIO T'COMECTPUH,

e hopmupoBanue (HYHKIIMOHATBFHOW TPAMOTHOCTH, PEICBAHTHONW TE€OMETPHH: YMEHUS
pacmo3HaBaTh TMPOSIBICHUS T€OMETPHUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUAX W MPH U3yYEHUH APYTUX YUEOHBIX MPEIMETOB, MPOSBIICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHMUS PpEANBbHBIX CUTyalUld, HCCIEHOBAaHUS
MTOCTPOEHHBIX MOJENEH, NHTEPIIPETALIMHU TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEp)KATEIbHBIMU JIMHUSAMHU ydeOHOoro kypca «l'eomerpusi» B 10-11
kjaccax saBisAOTCs: «[IpsiMble M MIIOCKOCTH B MPOCTpaHCTBe», «MHororpanHuku», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATHI B IPOCTPAHCTBEY, «J|BUIKEHNUS B IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPHPOBATH MOHATHAMUI,
peJIeBaHTHBIMU T€OMETPUH Ha yriyOnéHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHUYECKHX YMEHUMN
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojJaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKHUX
MpEeJICTaBICHU 00yJarouuxcs, pacmupss u yriayomss e€, odpasys MpoyHble MHOXKECTBEHHBIC
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

eco3mare ycioBus uid auddepeHnmanun o0ydeHHs, MOCTPOCHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecrneyuTh yriayOn€HHOE H3yYeHHUE TEOMETPHH  Kak
cocrasJsitolell yueOHoro npeamera «Martematukay;

® [I0ATOTOBUTH OOYYaAIOLIUXCS K MPOJODKEHUIO U3YUEHHs] MaTEMAaTUKKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yuyebnoro kypca «I['eomerpusi» Ha yrinyOonéHHOM ypoBHe oTBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC
IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTh, IPOCTpaHCcTBO. [IoHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHue IpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECs, apallyIe/IbHbIE 1
cKpemuBaromuecs npsamele. [IpuzHaky ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleIbHbIE NPSIMbIE B IIPOCTPAHCTBE, NMApaUIEIbHOCTD TPEX
NpSMBIX, MApaJUIEIbHOCTh NOPSIMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
pOEeKTHpOBaHue, n3odpakenue ¢puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MPOSKTUPOBAHMUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapayljiebHbIE IUIOCKOCTH,
CBOMCTBA MapayyieNbHbIX TIockocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPHI Ha TIOCKOCTH:
TETpa’ip, NapaJUIeNIeNUIe], TOCTPOECHNE CEYEHU .

[lepneHIUKYNApHOCTh MPSMOW W IJIOCKOCTU: INEPHNEHAMKYJSPHBIE TpsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IMApPAUICIbHBIE W MEPHEHIUKYISAPHBIE K IIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TMPSAMON MNEPHEHAUKYISIPHON
I0CKOCTH. OpPTOTrOHANBHOE MPOEKTHpOBaHUE. [leprneHIuKynsap U HaKJIOHHBIE: pAcCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA MIIOCKOCTb.
IlepneHauKyISIPHOCT TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUTOCKocTed. Teopema
0 TPEX NEPIECHAUKYIIApax.

Yriael B MPOCTPAHCTBE: Yrojl MEXAY MNPSIMONM W IUIOCKOCTBIO, ABYIPAHHBIN yTOI,
JMHENHBIN yroj ABYTPaHHOIO yria. TpEXIpaHHBIM M MHOrOrpaHHble yribl. CBOWCTBA MIOCKUX



YIJI0B MHOrorpaHHoro yria. CBOWCTBAa IUIOCKMX W JBYTPAHHBIX YIJIOB TPEXTPAHHOIO YIJa.
TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJa.
MHororpaHHuKu

Buzabl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NPsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTHU
MHOrOorpaHHukKa. Teopema Oinepa. IIpocrpancTBeHHas Teopema I[ludaropa. I[Mupammma: n-
yroyibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX IpaHei
NpaBUIbHON mnUpamubl. [IpaBuiibHbIE MHOTOTPAHHUKH: IMpaBUJIbHAsS TpU3Ma U IpaBUIIbHAsS
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U MPaBUIbHBIN TeTpadap, Ky0. Ilpencrasienue
0 MPaBUJIbHBIX MHOTOI'PAaHHUKAX: OKTA3/P, AOJAEKAAP U UKOCABP.

Brruncnenue 35eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTU M TIOJHOM IIOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAJAb OCHOBAHWUW, Teopema O
OOKOBOHM MOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
IPaBWJIbHOIN NMUpaMUIbl, TEOPEMA O IJIOLIAAN YCEUEHHON MUpaMUIbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM IPaBUJIbHBIX MHOTOTPAaHHUKOB.
CumMerpusi B MpPaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS MapajlieNenurena, CUMMETpUs
MPaBUJIBbHBIX [IPU3M, CHMMETPHUS MPABUJIBHON MUPAMUBI.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApHbIC, COHANpPABICHHBbIE W IMPOTHBOIIOJIOXHO HAIPABICHHBIE BEKTOPHL.
PaBeHCcTBO BeKTOpOB. JleHCTBHS C BEKTOpamMu: CJIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXE€HHE BeKTOpa Ha uucio. CBONMCTBAa CII0)KEHUS BEKTOPOB.
CaoiicTBa yMHOXXEHHMS BeKTOpa Ha uucio. lloHsTtue kommuianapHbele BekTopbl. Ilpu3Hak
KOMIUTaHapHOCTU TpEX BeKTopoB. [IpaBuiio napamienenunena. Teopema o pa3ioxkeHUH BEKTOpa
no Tp€M HEKOMIUIaHapHBIM BekTopaM. I[IpsiMoyronbHas cucteMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpa W KOOpJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE POU3BEIEHUE BEKTOPOB.

11 KJIIACC
Tena Bpamenus

[ToHATHS: UMIMHApPUYECKAsh IMOBEPXHOCTh, KOHUYECKash IMOBEPXHOCTh, chepuyeckas
IOBEPXHOCTh, OOpasyouue MoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHne cepsl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muimuHapa u konyca. Cummerpust
cheps! 1 mapa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BbEME HPSIMOYTOIBHOTO
napajuiesienunena u ciuenctBus u3 He€. OObEM MpsIMONW W HAKJIOHHOM MPHU3MBI, LWIMHIPA,
nupamMubl 1 Konyca. O0bEM 1apa 1 I1apoBOro CETMEHTA.

KomOvHanmu Tenm BpamieHHs W MHOTOTPaHHHUKOB. [Ipu3Mma, BmHcaHHAs B IWJIMHJD,
onucaHHas okojo mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO cpepsl, chepbl, BMIUCAHHOU B
MHOT'OT'PaHHMK WJIM TEJIO BPAILICHHS.

[Tnomanpe moBepxHOCTH LMIMHAPA, KOHYyca, Iuiomaas cepsl u e€ yacrtei. [lonodue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  (UTYp.
[TpeoOpa3oBanue nomoOus, romoreTus. PemeHue 3agad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne ceueHMd MHOTOTPAaHHMKOB M Tel BpallleHHs: CEYEHUs LWIMHIpA
(mapannenbHO M NEPHIEHAMKYISPHO OCH), CEUYEHHs KOHyca (IapajulelibHblE OCHOBAaHUIO U



MPOXOSIINE Yepe3 BEpPUIMHY), CEUEHHUs IIapa, METOJbl MOCTPOCHMSI CEUYECHMI: METOJl CJIE/IOB,
METO/1 BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH IMTOCKOCTH.
BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bexkrops! B mpoctpancTBe. Onepanun HaJl BEKTOpaMHu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CaoiicTBa BEKTOpHOTO yMHOXKeHHUs. l[IpsmoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Pasznoskenune BekTopa mo 6azucy. KoopamHaTHO-BEKTOPHBIM METOM MpH
PEIICHUH T€OMETPUUECKUX 3aad.
JBUKeHHUsI B POCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpaxenus. JIBwkeHus W paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWXEHMU. Buapl NBH)KEHUM: TNapajuiesibHBIA MEPEHOC, LEHTpajJbHAas CHUMMETpHS,
3epKalibHAsi CHMMETPHSI, TTOBOPOT BOKPYT mpsiMoii. [IpeodpazoBanus moxodus. [Ipsimast u chepa
Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYHEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BociMTaHHE:

c(OpPMUPOBAHHOCTh I'PAXJAAHCKON MO3ULMU O0YYaroIerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YlleHa  POCCHUHCKOro  o0miecTBa,  MpeACTaBIEHHE O  MaTeMaTHYeCKUX  OCHOBax
(YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUYCHUEM;

2) naTpuOTHYECKOE BOCIIMTAHHE:

c(OpMUPOBAHHOCTh POCCUNCKOM TIpa’kJaHCKOM HWACHTHMYHOCTH, YBaXXEHHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, ITUYECKOTO TMOBEICHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
HAayKd U JESITENbHOCTBbIO YUYEHOTO, OCO3HAHHME JIMYHOIO BKJIAJa B TMOCTPOCHHUE YCTOMYHMBOIO
Oynyuiero;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHM, BOCIPUUMYHBOCTh K MATEMATUYECKUM AacleKTam
Pa3IUYHBIX BUJIOB CKYCCTBA,

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHHUS MPHUMEHSAThH MaTeMaTHUYECKHWE 3HAHMWSI B WHTEpPecax 3J0pPOBOTO U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0pOBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTB),
busznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;
6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TpPYIY, OCO3HaHWE IIEHHOCTH TPYAOIIOOMs, MHTEpPEeC K pa3IudHbIM chepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccurt U peaTu30BBIBATH COOCTBEHHBIE
’KU3HEHHbIE TIUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBJICHHOCTH;



7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh ~ JKOJIOTHYECKOH  KYJIBbTYpbl, IOHUMAaHHE  BJIHMSHHS  COLHMAIBHO-
OKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON M COLUMAIbHOW Cpeibl, OCO3HAHUE
NIO0ALHOTO  XapakTepa  AKOJOTMYECKHX  MpoOJieM, OpHCHTAlMS Ha  HPUMCHCHHE
MaTeMAaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBAaHUE
MOCTYIIKOB M OI[EHKH UX BO3MOXHBIX ITOCIICICTBUH JIJIs1 OKPY)KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OONICCTBEHHOW TMPAKTUKH, IMOHUMAHHE MATeMaTUYCCKOW HAyKH Kak cQepbl
YEIIOBEYCCKOU JICATSIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS [IMBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUYECKOU KYIbTYPOU KaK CPEICTBOM IMO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M HUCCIICOBATEIBCKYIO IEATEIbHOCTh HHINBHYAIbHO U
B TpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU MAaTEMaTHUECKUX OOBEKTOB, MOHSITHM,
OTHOILEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEAENCHHUsI MOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMHA, OCHOBAHUS JIJIsl 000OIICHNUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYyITUpPOBaTh MW TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHsl B (haKkTax, aHHBIX,
HaAOJIOEHUAX M YTBEPXKACHUAX, MpeaaraTb KPUTEPUU JUIS BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENbHO J0KA3aTeNIbCTBA MAaTEMaTUYeCKMX YTBEPXKACHUN (TpsiMble U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTALMI0, NPHUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

BbIOMpaTh Ccrnoco0 pelieHust yueOHOW 3a/aduu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEILLEHUS,
BbIOMpATh HanOoJIee NOAXOA[IIHNM C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).
ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIOJIb30BaTh BOIPOCHI KAaK MCCIIEJOBATEIbCKUNA HHCTPYMEHT IMO3HaHUA, (OPMYIHPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MIPOBOJAMTH CaMOCTOSITENIbHO CIVIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE 110 YCTAHOBIIEHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEKTa, SIBJICHMSA, NpPOIecca, BBIABICHHUIO 3aBHCHUMOCTEH
MeXy 00bEeKTaMH, SIBICHUSMH, POLIECCAMU;

CaMOCTOSITeNIbHO (OPMYIUPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM IMPOBEAEHHOTO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JTOCTOBEPHOCTH MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IpOIlecca, a TAKKe BbIIBUraTh MPEANOIOKEHUS O €ro
pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBIABIIATh Ae(PUUUTH WH(POpPMAIMM, TAHHBIX, HEOOXOMUMBIX JJsi OTBETAa Ha BOMPOC U JUIA
pEILIEHNUs 3a1a4H;



BBIOMpaTh  MH(OpPMANMIO M3  UCTOYHMKOB  PA3IMYHBIX  TUIOB,  aHAJU3UPOBATbH,
CHUCTEMaTU3UpOBaTh W HHTEPIPETUPOBATh HMHOOPMALMIO PpaA3IUYHBIX BUAOB U (opM
IIPEJICTaBJICHHUS;

CTPYKTYpPUPOBaTh MH(POPMALUIO, MPEICTABIATh €€ B pa3iMuHbIX (OpMax, WLIFOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIHMPOBAHHBIM KPUTEPHSIM.
KoMMyHuKkaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPHHUMATh U (POPMYIIHPOBATH CY>KACHUS B COOTBETCTBUHU C YCIOBHSMHU U LEISIMU OOLICHUS,
ACHO, TOYHO, I'PAMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M IIHCBMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEILIEHUs 3ajaul, KOMMEHTHUPOBATh MOJIYyYEHHbIN pe3yibTar;

B XoAe OOCYXAEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXIaeMOWH TeMbl, IMPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALIEIEHHbIE HA IOMCK PELIEHMS], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3jMuyKe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEICTaBIIITh PE3YylbTaThl PEIICHUS 3aJadd, OKCIEPUMEHTA, HCCIECNO0BaHUSA, IPOEKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3aJauyd, BBIOMpPATh CHOCOO pelIeHHs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HABbIKAMHU I103HABATEIbHOM pEeQIIEKCHUH KaK OCO3HaHHUS COBEpUIAEMbIX JIEHCTBUH U
MBICIIUTENIBHBIX ~ MPOLIECCOB, HUX  pe3yiabTaToOB, BIaAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHns MaTeMaTUIeCcKOH 3a1auu;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpH PEIIEHUU 33aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUIM, OOBSCHATH MPUUYUHBI JOCTUKEHUS WU
HEJIOCTHKEHUS  PE3yJIbTaTOB  JEATENbHOCTH, HAXOQUTh  OWIMOKY, JaBaTb  OILIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

NOHMMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM M HWHAMBUAYAJIbHOH padOThl INpHU
pelieHMH y4eOHBIX 3a/ay, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpyHmoBbIX (opmax paboTel (0OCykaeHus, OOMEH MHEHMH, «MO3rOBbIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

° CBOGOI[HO OICpHUPOBATH OCHOBHBIMU MMOHATUAMU CTCPCOMCTPHUU MTPHU PCIICHUHN 3a1a4 U
MPOBCACHNHN MATCMATUUCCKHUX PACCYXKICHUU,

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPUU U CJIEACTBUS M3 HUX MpPHU PEUICHUH
FeOMETPUUECKUX 3a7ay;



e KiaccuUIMPOBATh B3aUMHOE PACTIONOKEHUE PSIMBIX B TIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e  CBOOOJHO ONEPHPOBATH MOHATHUSMU, CBSI3AHHBIMHU C YTIIaMU B MPOCTPAHCTBE: MEXKITY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTBIO;

e  cBOOOJHO ONEPUPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

e cBOOOIHO pacro3HaBaTh OCHOBHBIE BHUBI MHOTOIPDAaHHHKOB (IIpH3Ma, MHUPaMUA,
MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo);

e  KiaccuUIMPOBATH MHOTOTPAHHUKH, BRIOUPAsi OCHOBAHMS JIJIS KJTacCU(DUKAIIHH;

e CBOOOJHO ONEPUPOBATH MOHITHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

e  BHINOJHATH MapaJUIeIbHOE, IEHTPATbHOE M OPTOTOHAIBHOE MPOSKTUPOBaHUE (GUTYP
HAa TIOCKOCTb, BHITIOJMHATH H300pakeHus: GUTYp Ha TUIOCKOCTH;

®  CTPOWTbH CCUCHHS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITOJIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEIKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIUUCIATH IUIOMAAW IOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHUpaMUIa),
TEOMETPHUYECKHX TeJl C MPUMEHEHUEM (POpMYT;

e cBOOOJIHO ONEPUPOBATh MOHATUSMH: CHUMMETPHUS B IPOCTPAHCTBE, IICHTP, OChb W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI;

e  CBOOOJIHO OIIEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOPaM M KOOPJIMHATAM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH,

e pemarh 3a7ayd Ha J0KAa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUA W HAXOXICHHE
TEOMETPHYECKUX BEIMYMH, IPUMCHSISI H3BECTHBIC METO/IBI IPU PEIICHUN MAaTEeMATUYSCKUX 3a71a4
MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIO’KHOCTH;

®  MPUMEHSATH MPOCTEHIIE MPOTrPAMMHEIC CPEJICTBA U AIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPECOMETPHYCCKHX 3a71ad;

® W3BJEKaTh, MpeoOpa3oBBIBATH M HUHTEPIPETHPOBaThH  WHGOpMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYIO HA YepPTeKax U PUCYHKAX;

® [PUMEHATh TOJydeHHBIC 3HAHWS HA TMPAKTUKE: CpPaBHUBAThH W aHAIU3HPOBATH
peaJbHBIE CHUTYallud, TPUMEHSATh W3YYCHHBIC TIOHATHS B TIPOIECCE IIOMCKA PEIICHUs
MaTeMaTHu4ecku c(HOpMyITHpPOBAaHHON MPOOJIEMbI, MOJIETUPOBATh PeaTbHbIe CUTYAIllUU HA SI3bIKE
TEOMETPHH, UCCIIEIOBATH TOCTPOCHHBIE MOJICNIN C UCITOJIb30BAHUEM T'€OMETPHUYCCKHUX TTOHITHH 1
TEeopeM, armmapaTa anreOphl, peliaTh MPaKTHYECKHUe 3a/ladyd, CBsI3aHHBIE C HaXO0XJICHUEM
TCOMETPHUYSCKUX BEIIMYUH;

® UMETh MpEACTaBJICHHS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHOM
yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K xonmy 11 ki1acca o0yyaromuiicss Hay4YUuTCS:

e  cBOOOJIHO ONEPUPOBATH MOHITUSAMHM, CBA3AHHBIMH C IMJINHIAPUYECKON, KOHUYECKON U
ceprueckoil MTOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI OJTyUEHUS;

e  ONEpUpPOBATh MOHATHUAMH, CBS3aHHBIMHU C TEJIAMHU BPALLCHUS: IHIUHIPOM, KOHYCOM,
cdepoii u mapowm;

e  pacrno3HaBaTh Tella BpalleHus (LUIUHIP, KOHYC, cdepa U map) U 0ObICHATH CIIOCOOBI
MOJIyYEHHUs Tell BpallleHuUs;

e  KJaccu(UUUPOBATh B3aUMHOE PACHOJIOKEHHE CPEPBI U MIIOCKOCTH;

®  BBIYUCIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB WU TeNl BpalIleHUs, O0BEMBI U
IUIOIAAM TIOBEPXHOCTEH MHOIOIPAaHHUKOB M TNl BpAIllEHUs, TE€OMETPUYECKHX Tel C
npUMEHEeHHEM QOpMYIT;



e  cBOOOJIHO ONMEPHPOBATH MOHATHIMHU, CBSI3AHHBIMH ¢ KOMOMHALIMSAMH TEJ BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy U ONUCAHHBIA OKOJO cdepsrl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLICHHUS;

®  BBIYUCIATH COOTHOUICHHSI MEXY IJIOMIAASIMH MOBEpXHOCTEH U 00bEMaMu MOAOOHBIX
Te,

e m300paxkaTh H3y4aeMmble (QUTYPHI, BBIMONHITH (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Yy, CTPOUTH CEUYCHHS Tell
BpallleHUs;

®  U3BIEKaTh,  MHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh  WHPOPMALKMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKax U PUCYHKAX;

e  cBOOOJIHO ONIEPUPOBATH MMOHATHEM BEKTOP B POCTPAHCTBE;

®  BBINOJIHATH ONEpAIUU HAJl BEKTOPaAMU;

®  33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT;

e pemiaTb TIEOMETPUYECKHE 3a/JaYd Ha BBIYUCIICHHE VYIJOB MEXAYy NpSAMbBIMH U
IUIOCKOCTSIMHU, BBIYMCIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B 1LI€JIOM, HAa IpPHUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

e CcBOOOJHO OINEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C JIBUJKEHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHHM;

®  BBINOJHATh M300paKEHHUS MHOTOTPAHHHKOB U TeNl BpalICHHS MpH MapauiedTbHOM
nepeHoce, [eHTPAIbHON CUMMETPUHU, 3epKAIbHOM CUMMETPHUU, IIPU MOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHusl OI00MS;

® CTPOUTHb CEYEHHA MHOTOTPAHHHUKOB M TEJN BpAlllEHUS: CEUYCHUA UWIHHJIpA
(mapainenbHO M TMEPIEHANKYISPHO OCH), CEYeHMs] KOHyca (MapalijiesIbHble OCHOBAHUIO U
MPOXOJAIINE YePe3 BEPIINHY), CEUSHHUS 11apa;

®  CNOJNB30BaThb METOJBI IOCTPOEHHUS CEYEHUH: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUSI, METO]] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

®  JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

® [pPUMEHATh TeoMeTpUuYecKHe (AaKThl ISl pelIeHUs CTePeOMETPUUECKUX 3ajad,
IPEeNoiaralolliuX HECKOJIBKO I1aroB PELIeHMs, €ClIM YCIOBUS NMPUMEHEHUs 33/aHbl B SIBHOH U
HEesIBHOH (opMme;

e pewmarh 337ayd Ha JIOKA3aTelIbCTBO MATEMaTHYECKUX OTHOLICHUH M HaXOXKACHUE
reOMEeTPUYECKUX BEIHYUH;

® [IPUMEHATh MPOTPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI
IIPU PEIICHNN CTEPEOMETPUUECKHX 3a]1aY;

® [pPUMEHATh NOJYYECHHblE 3HAHMS Ha TPAKTUKE: CPABHMUBATh, AHAIU3UPOBaTh U
OLICHUBATh peEajJbHbIC CHUTYallMM, NPUMEHATh M3YUYEHHBIE IOHSATHS, TEOPEMBbI, CBOICTBa B
Ipolecce MOMCKa pPEIIeHUS MaTeMaTHYecKd cOpMyIHpOBaHHOW MpoOIeMbl, MOJAEIUPOBATH
pealbHbIE CHUTyallUM Ha S3bIKE TE€OMETPUHM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKMX TMOHATHMM W TeopeMm, ammapara aireOpsl, pelaTh
NPaKTUYECKHE 3a]auil, CBA3aHHBIE C HAXOXK/IEHUEM Fr€OMETPUUECKUX BEJTUYNH;

® UMETh MpeACTaBJIeHHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaunmeHoBaHue pa3ieoB U TEM IMPOrpaMMbI (1uposxic)
< pasa porp Beero Konrpoabnbie | IIpakrnueckue oGpazoBaTeNbHbIC
padoThI padoThI pecypehi
bubmuorexa [JOK
1 BBenenue B crepeoMeTpurio 23 1 0 https://educont.ru/
2 B3anmHOe pacnoyioykeHue IPSMBIX B IIPOCTPAHCTBE 6 1 0 bumtorexa [1OK
p p pocTp https://educont.ru/
3 ITapannenbHOCTD HPSMEIX U INIOCKOCTEH B IPOCTPAHCTBE 8 0 bubmorexa [OK
p p pocTp https://educont.ru/
4 [lepreHANKYIAPHOCTD MPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE 25 0 Bubmorexa IOK
PICHAUKYIIAP p pocTp https://educont.ru/
bu6mmoreka [IOK
S YTIIBI  pacCTOSHUSA 16 1 0 https://educont.ru/
bu6nmoreka [JOK
6 MuororpaHHHKH / 1 0 https://educont.ru/
bu6nmoreka [JOK
7 BexTopsl B IPOCTPaHCTBE 12 : https://educont.ru/
. bubnuoteka [JOK
8 IToBTOpeHuE, 0600IEHNE U CHCTEMATH3ALUS 3HAHUM S 2 0 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
11 KJIACC
KousnyecTBo yacoB DJIEKTPOHHbIE
N HauMeHoBaHMe pa3ieioB M TeM NMPOrpaMMbl K 1| (mupponere)
o pasx porp Beero OHTPOJIbHbIC PAKTHYECKHE 06pa30BaTeﬂbele
paboThI padoThI pecype
bubmuoreka [JOK
1 AHanuTHYeCKasi TeOMETPHS 15 1 0 hitps://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
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https://educont.ru/
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. bu6mmoreka [IOK
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH 15 1 hitps://educont.ru/
" bubmmoreka [JOK
3 OO0BEM MHOTOTpaHHUKA 17 1 https://educont.ru/
bu6mmoreka [IOK
4 Tena BpateHus 24 . https://educont.ru/
N bubnmoreka [JOK
5 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX TEI 9 1 https://educont.ru/
bubmuorexa [JOK
6 JlpwiceHus > . https://educont.ru/
. bubmuorexa [JOK
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 17 2 hitps://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8
IMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoauuyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vpoKa Hdara undposbie
n/n yp Bcero Koutponbubie | IIpakrudeckue HU3yYeHUst oOpa3oBaTe/ibHbIE
padoTsbl patoTsl pecypebt
. bu6mmorexa [IOK
1 [ToBTopenue: Teopema Iudaropa Ha maockocTr 1 0 https://educont.ru/
5 [ToBTOpenue mnanumeTpuun: Teopema 0 MPONOPIIMOHATIBHBIX 1 0 bubmuorexa [JOK
orpeskax. [Togobue TpeyrobHUKOB https://educont.ru/
3 [ToBTOpEHME: TPUTOHOMETPHS MPSAMOYTOJIBHOTO TPEYTOIbHUKA 1 0 bubmorexa LHOK
p - 1P pHA TPAMOYT peyr https://educont.ru/
[ToBTOpEHUE: Yroa MEeKIy MPSIMBIMU Ha TIOCKOCTH, 0 bubmuorexa [JOK
4 TPUTOHOMETPHS B IIPOM3BOJIBHOM TPEYTOJILHUKE, TEOpEMa 1 https://educont.ru/
KOCHUHYCOB
5) [ToBTOpenue mianumerpuu: Teopema Menenas. Pacuersl B 1 0 bubnmoreka [JOK
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CEYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pazButus
MJIAHUMETPUU U CTEPEOMETPUH

[TousaTus crepeomeTpun: TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBHIIa U300paXKEHHs Ha PUCYHKE

https://educont.ru/

bu6mmoreka [IOK

6 .
IUIOCKOCTH, MApAJJICIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI https://educont.ru/
oTpe3Ka
7 OcHOBHBIE TIpaBUIIa H300paKEHUS HA PUCYHKE IUIOCKOCTH, bubmuorexa [JOK
HapauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka https://educont.ru/
8 DeMeHTHI ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKIE JINHUH Ha bubnnorexa [HOK
3emie https://educont.ru/
9 AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIAEACTBUS U3 HUX bubmorexa LHOK
https://educont.ru/
10 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHS U3 HUX bubmmorexa [IOK
https://educont.ru/
AKCHOMBI CTEPEOMETPUHN U TIEPBbIE ceACTBUS U3 HUX. CrlocoOb! bubnnorexka [JOK
11 3aJlaHusl IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS https://educont.ru/
MPSAMBIX U INTIOCKOCTEMN
" " bubnuoteka [JOK
12 KonTposnbHas pabora "AKCHOMBI cTEpeOMETPUN hitps://educont.ru/
[TonsiTHs: MapaIeNbHOCTh NPSAMOM U MIJIOCKOCTH B IIPOCTPAHCTBE. bubnuoreka [IOK
13 [Ipu3Hak mapauieqsHOCTH MPsAMO¥ U TiockocTH. CBoicTBa https://educont.ru/
NapauIeIbHOCTH IPSIMOM U INIOCKOCTH
14 [TapamienbsHOCTB TpeX MpsMBIX. TeopeMa 0 TPEX napaylIenbHbIX bubmuoreka [IOK
npsiMbiX. Teopema 0 CKpEeIUBarOIIIXCS MPSIMBIX https://educont.ru/
B3aumHoe pacnonoxeHnue NpsiMbpIX B IPOCTPAHCTBE. bubmuoreka [IOK
15  CkpemuBaromiyecs npsiMbie. [Ipu3Haku CKpeIuBarOIIUXCs https://educont.ru/
npsMbIx. [TapanienbHble IpsiMblE B TPOCTPAHCTBE
16 Yroa Mexy CKpelMBaroIMMHCS IPSIMBIMU bubmmorexa [IOK
https://educont.ru/
17 [lenTpasibHask MPOEKIUA. YTOJI C COHAMPABICHHBIMUA CTOPOHAMH. bubmuorexa [JOK
Yron MeXIy IpsSMbIMH https://educont.ru/
18 Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM bubnmoreka [JOK
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napasuleibHON JaHHOM MPSMOM, MPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAIEH Ha JaHHOM npsaMoi. Jlemma o
NepecedeHNH MapalyIesIbHBIX MPSIMBIX IIOCKOCTHIO

https://educont.ru/

Hapa napajiCJIbHbIX IUIOCKOCTEH Ha CKpCHIMBAIOMIUXCA MTPAMBIX,

bu6mmoreka [IOK

19  paccrosiHEE MEXIy CKPEIINBAIOIIUMHUCS TPSMBIMH B IIPOCTHIX https://educont.ru/
CUTYaLHUsAX
20 [TousiTus: nepecekaronmecs MIOCKOCTH, IEPECEKaIOINECs bu6mmoreka [IOK
npsiMasi ¥ IJI0CKOCTh; MOTYIPOCTPAHCTBO https://educont.ru/
21 [TonsATHs: nepecekaromuecs MI0CKOCTH, IEPECEKArOIUECs bubnnorexa [HOK
npsiMast ¥ IJI0CKOCTh; MOIYIPOCTPAHCTBO https://educont.ru/
29 [TapannensHble iockocTy. [Ipu3HaKky napamuienbHOCTH ABYX bubnuorexa [IOK
IJIOCKOCTEH https://educont.ru/
Teopema 0 napajenbHOCTH U €AMHCTBEHHOCTH IIOCKOCTH, bubnuorexa [IOK
23 NPOXOJAIICH Yepe3 TOUKY, He IPUHAIICIKAIIYIO TaHHOU https://educont.ru/
IUIOCKOCTH M CIIEJICTBUS U3 Heé
CBolicTBa napajuIeIbHBIX TUNIOCKOCTEN: O MapaJIEbHOCTH bubnuoreka [IOK
24  TpsSIMBIX TEPECCUCHUS TIPH MEPECEUCHUH BYX MapalIeIbHbBIX https://educont.ru/
IJIOCKOCTEN TPEThEN
CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax bubnuoreka [IOK
o5 TAPAIIETBHBIX MPMBIX, SaKJ'IIO‘{éHHI)\I’X MEKy MapaieTbHBIMU https://educont.ru/
IUIOCKOCTSIMH; O IEPECEUEHHUH MTPSIMON € ABYMS NTapaJUIeIbHBIMU
IUIOCKOCTSIMU
['eomeTpuyeckue 3a1a4n Ha BEIYMCICHUE U JOKA3aTEIbCTBO, bu6mmorexa [IOK
26 CBSI3aHHBIE C MAPAIIEIBHOCTBIO MPSIMBIX U MJIOCKOCTEN B https://educont.ru/
MIPOCTPAHCTBE
27 MeTton cie0B U1l TOCTPOEHUS CEUEHU N bubmmorexa LIOK
https://educont.ru/
28 Merop crie1oB A1 MOCTPOEHHUsI ceueHn. CBOMCTBA IEPECEUCHUN bubnnorexa [JOK
OPSMBIX M IJIOCKOCTEMN https://educont.ru/
29 Meron cnenoB A nocTpoeHus ceueHuidl. CBOICTBA NepeceueHuit bu6mmoreka [JOK
NPSIMBIX M IJIOCKOCTEH https://educont.ru/
30 [TapamnensHoe mpoekTrpoBanrue. OCHOBHBIE CBOICTBA bubmuoreka [JOK
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napajiesIbHOro IPOeKTUpOoBaHus. M300paxeHne pa3HbIX GUryp B
HapaJlJIeIbHOU MPOEKIIUH

https://educont.ru/

31 [TocTpoenue ceueHns, IPOXOAALIETO Yepe3 JaHHYIO IPSMYIO Ha bubmmoreka [IOK

YepTeKe M MapajuIeIbHOTO APYroi mpsiMoii. Pacuér oTHoOmICHHIH https://educont.ru/

32 KoHnTposbHast pabota "B3auMHOe pacroaoKeHue MPsSMbIX | bubmuorexa [JOK

IUIOCKOCTEH B IpocTpaHcTBe" https://educont.ru/

33 [IepnieHqUKyYIApHOCTH NPAMON U IIIOCKOCTH. [Ipu3Hak bubmumoreka [IOK

HEePIECHAUKYIAPHOCTH MPSIMON U IIOCKOCTH https://educont.ru/

34 [lepnenauKyIsIpHOCTD MPAMOM U TUIOCKOCTHU. [Tpu3Hak bubnnoreka [HOK

HEePICHAUKYISIPHOCTH MPSIMOW U IUIOCKOCTH https://educont.ru/

35 [lepnenaukynsp u HakinoHHad. [locTpoeHne neprneHuKymspa u3 bubnuoreka [IOK

TOYKH Ha MPSIMYIO https://educont.ru/

36 3ajaun Ha JOKA3aTeNbCTBO U UCCIIE0OBAHKE, CBSI3aHHBIC C bubnuorexa [JOK

PaCIOI0KEHHEM MPSIMBIX B POCTPAHCTBE https://educont.ru/

Teopema o CylIeCTBOBAHUYU U €IMHCTBEHHOCTH MPSIMOH, bubnmnoreka [JOK

37 NPOXOJIAIICH Yepe3 TOUKY IMPOCTPAHCTBA U MEPIICHAUKYIIIPHON K https://educont.ru/
IJIOCKOCTH

38 IIpu3Hak NepHneHAUKYIIPHOCTH IPAMOU U IIIOCKOCTH KaK bubnuoreka [IOK

CJIEZICTBHE CHMMETPHUHU https://educont.ru/

39 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 bubnnoreka [JOK

IJIOCKOCTH https://educont.ru/

40 [Iepnenaukymnsap u HaknoHHas. [locTpoeHne neprneHuKynspa u3 bubnnoreka [JOK

TOYKHU Ha MPSIMYIO https://educont.ru/

41 Teopema o Tpéx nmepreHAnKyIsApax (mpsmas u oopaTHast) bubmmorexa [IOK

https://educont.ru/

42 Teopema o Tpéx nepneHAUKyIsIpax (mpsmas 1 oopaTHas) bubmorexa LHOK

https://educont.ru/

43 [lepnenaukynsipHbie naockocTu. CBOMCTBA B3aUMHO bubnuoreka [IOK

HEePIEeHAUKYISPHBIX IOCKOCTEH https://educont.ru/

44 OpToroHanbHOE IPOEKTUPOBAHUE bubmorexa HOK

https://educont.ru/

45 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIia bubnumoreka [IOK
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[Tpu3Hak neprneHIuKyIIpHOCTH IIJIOCKOCTEH; TeopeMa o MpsiMOii

bu6mmoreka [IOK

46 nepeceueHusl IBYX IUIOCKOCTEH ePICHIUKYIIPHBIX TPEThCH https://educont.ru/
IIOCKOCTH

47 Teopema 0 AMaroHaJIv MPsIMOYTOJILHOIO Mapajijieienuneaa u bubmuorexa [JOK

CIIC/ICTBHE U3 HEE https://educont.ru/

TpéXrpaHHslil yrosi, HEpaBeHCTBA JJIs TPEXTPAaHHBIX YIJIOB. bubmumoreka [IOK

48 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI https://educont.ru/
TPEXTPAHHOIO yIJIa

49 [Tpsimoii mapasuienenunes, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo bubmorexa [IOK

’ ’ https://educont.ru/

50 [IpsimoyrombpHBII Mapajuienenunen; Kyd; n3MepeHusi, CBOCcTBa bubnnorexa [HOK

IPSIMOYTOJIBHOTO MapauIesenue1a https://educont.ru/

51 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapasiesenureia bubmorexa LIOK

https://educont.ru/

59 Boruncnenue 1iMH OTpEe3KOB B KyOe U IPSIMOYTOJIbHOM bubnnorexka [JOK

napaielieune e https://educont.ru/

53 [Touck neprneHANKyYISAPHBIX TIPSIMBIX C TOMOIIIBIO bubnuoreka [IOK

HEePICHAUKYISPHBIX IOCKOCTEH https://educont.ru/

54 [TapamiensHas NpoeKLKsl, IPUMEHEHHE ISl IOCTPOCHUS CEUEHHUI bubnnoreka [JOK

KyOa n mapautenenuneaa. CBOHCTBA MapalIesIeHUIeaa U MPU3MBI https://educont.ru/

55 [TocTpoenue ceuennii kyda, MpU3Mbl, IPaBUIIBHON MHUPAMUIbI C bubnnoreka [JOK

MTOMOII[HI0 OPTOTOHATBLHON MPOEKIINH https://educont.ru/

56 [Toctpoenue ceuenuii kyoa, mprU3Mbl, IPABUIBHOMN MUPAMUIBI C bubmuoreka [IOK

MIOMOIIBIO0 OPTOTOHATEHON TIPOCKIHH https://educont.ru/

57 CuMMeTpHs B MPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH. bubnuotexa [JOK

[TnockocT cMMMETpUi B MHOTOTpaHHUKAX https://educont.ru/

58 [IpaBuiibHBIE MHOTOIpaHHUKU. PacyéT pacCcTOSHUN OT TOUKH 10 bubnuoreka [IOK

IJIOCKOCTH https://educont.ru/

59 [IpaBuiibHBIE MHOTOTPaHHUKH. Pacy€T paccTosiHUIA OT TOYKH J10 bubnmuorexa [JOK

IJIOCKOCTH https://educont.ru/

60 Crioco0bl ONTyCTUTh NEPIICHANKYISPBI: CHMMETPHUS, CABUT TOUKH bubnmoreka [JOK
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110 TapajuIeIbHON TPSIMOK

https://educont.ru/

61 CaBur 1o HenapasuieJabHON TPSMON, U3MEHEHUE PACCTOSTHUM BH6H_HOTeKa LIOK
https://educont.ru/

62 [ToBTOpEHME: Yyroy MeXay CKpEIUBaOIUMUCA IPSIMBIMU B bubmumoreka [IOK
IPOCTPAHCTBE https://educont.ru/

63 ['eomeTpuyeckre METObI BEIYMCICHUS YIJIa MEXAY MPSIMbIMU B bubmuorexa [JOK
MHOTOTpaHHHKaX https://educont.ru/

64 CrepeoMeTpHuuecKre U IPUKIIAHbIE 33Ja4l, CBSA3aHHBIE CO bubnnorexa [HOK
B3aMMHBIM PACIIOJIO0KEHHUEM MPAMBIX M IIOCKOCTH https://educont.ru/

65 [ToBTOpEeHME: CKpenMBarOIIKECs NPAMbIE, TapAJLIIEIbHBIE bubnnorexa [HOK
IUIOCKOCTH B CTAHAAaPTHBIX MHOT'OI'PAaHHHUKAX https://educont.ru/

66 Boruncnenue paccTOSHUI MeXy CKPEIIMBAIOIIUMUCS IPSIMBIMU C bubnuorexa [IOK
HOMOIIBIO IEPICHAMKYIISPHON TNIOCKOCTH https://educont.ru/

67 KonTtposnbshast padota "Yrisl u paccTosiHUS" Eggg?/zaii%nut?lﬁ
68 MHororpaHHMKH, H300pa’keHre TPOCTEUIINX TPOCTPAHCTBEHHBIX bubnuoreka [IOK
Guryp, HecyIiecTBYIOIINUX 00BEKTOB https://educont.ru/

69 MHororpaHHuKH, U300pa’keHue MPOCTENIINX TPOCTPAHCTBEHHBIX bubnnoreka [JOK
¢Guryp, HecyiecTBYIOIMNX 00BEKTOB https://educont.ru/

70 Boinyknblie MHOrorpanHuku. Teopema Ditnepa BH6H_HOTeKa LIOK
https://educont.ru/

el Beinyknbsie MmHOrorpanauku. Teopema Oiinepa. [IpaBunbHele n bubnuoreka [IOK
HOJTYTIPaBHIIbHBIC MHOTOTPAaHHHUKH https://educont.ru/

72 ITpusma. [Ipssmas u HaknoHHas npusmel. [IpaBuibHas npusma BH6H,HOTeKa LOK
https://educont.ru/

73 [110CcKOCTH U MEepHEHIUKYIISIPHBIE UM IPSIMble B MHOTOTpaHHHUKaX BH6H_HOTeKa LIOK
https://educont.ru/

74 [InockocTy M nepneHAUKYISPHBIE UM NIPSIMbIE B MHOTOI'PAaHHUKAX BH6H,HOTeKa LOK
https://educont.ru/

75 [Mupamuna. Buasl mupamun. [MpaBunsHas nupamuga bubmorexa LHOK

https://educont.ru/
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[Toctpoenue ceueHuii B nupamuie, Kyoe mo TpéM Toukam Ha

bu6mmoreka [IOK

76  péopax. Co3naHue BBIHOCHBIX YEPTEKEH U 3aIIMCh [I1arOB https://educont.ru/
MOCTPOCHUS
N3o0pakeHne ceueHui MupaMu/ibl, Ky0a U IPU3MbI, KOTOPhIE bubmunorexa [JOK
o IPOXOJIAT uepe3 ux péopa. M3odpakeHue nepecedeHus https://educont.ru/
MOJIyYEHHBIX TUIOCKOCTe!. PackpalirBanue mocTpoeHHbIX
CEYEHUM pa3HbIMU LIBETAMU
N3o0paxenue ceueHunit mupaMuibl, Ky0a U PU3MbI, KOTOpPHIE bubnuorexa [JOK
78 IPOXOIAT uepe3 ux péopa. M3o0paskeHue mepeceueHus https://educont.ru/
IIOJIY4EHHBIX IIIOCKOCTEN. PackpammBanue NoCTpOEHHBIX
CEUEHHUH pa3HBIMU I[BETAMU
N300paxeHne cedeHni MupamMuibl, Kyoa v MPU3Mbl, KOTOPBIE bubnnoreka [JOK
79 TIPOXOJIST Hepes ux pébpa. N300paxkeHue nepeceueHus https://educont.ru/
MOJTyYEHHBIX TUIOCKOCTEH. PackpalirBanue mocTpOEHHbIX
CEYEHUM pa3HbIMU LIBETAMU
N3obpaxenue ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOpPbIE bubnuorexa [JOK
gy  TPOXOZST Hepes ux péopa. N3o00paxenue nepecedeHus https://educont.ru/
MIOJIY4EHHBIX IJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CeUeHHH pa3HbIMU IIBETAMHU
[TocTpoenue ceuenuii B nmupaMu/ie, Kyoe 1mno TpéM Toukam Ha bubnuotexa [JOK
81  pébpax. Co3maHue BHIHOCHBIX YEPTEKEH 1 3aIKCh I1aroB https://educont.ru/
MOCTPOCHHS
[TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM TOYKaM Ha bubnuorexa [JOK
82 pé€bpax. CoztaHre BEIHOCHBIX YEPTEkKEH 1 3aIUCh 11aroB https://educont.ru/
TIOCTPOCHHSI
[TocTpoenue ceuenuit B mupamue, Kyoe mo TpéM ToYKaM Ha bubnuorexa [JOK
83 pE€bpax. CoztaHre BEIHOCHBIX YEPTEXKEH 1 3aliCh 11aroBs https://educont.ru/
TIOCTPOCHHSI
. " bu6mmorekxa [IOK
84 Cucremaru3zanus 3HaHUH "MHOTOIpaHHUK U €r0 3JI€MEHTHI httos://ed
ps://educont.ru/
85 KonTtponbnast pabora "MHororpanHuKu" bubmorexa [IOK

https://educont.ru/
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bu6mmoreka [IOK

86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE https://educont.ru/
bubmuorexa [JOK

87 Cymma BeKTOpOE https://educont.ru/
bubmuorexa [JOK

88 Pasuocrs pexropos https://educonut.ru/
89 YMHOXkEeHHE BEKTOpa Ha YHUCIIO EES;H;/ZETJI::%nHt%
90 [IpaBwiio mapamenenumena thggl;I/(;aiIg)rLéOréi
01 Pasnoxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JISKAITUX B bubmmoreka [IOK
OJTHOM TUTOCKOCTH https://educont.ru/
bu6mmoreka [IOK

92 Boruncnenue yriia Mex;1y BEKTOpaMu B IIPOCTPAHCTBE https://educont.ru/
93 n . bubmuorexa [JOK
pocTeiire 3a1a4u ¢ BEKTOpaMH https://educont.ru/

94 [Tpocreiimne 3aga4un ¢ BEKTOpaMu bubmorexa HOK
https://educont.ru/

95 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH bubmorexa [IOK
https://educont.ru/

96 n . bubmuorexa [JOK
pocTeiire 3a1a4u ¢ BEKTOpaMH https://educont.ru/

97 CkaJisipHOE MTPOU3BE/ICHUE bubmorexa [IOK
https://educont.ru/

. . bubnmoreka [JOK

98 [ToBTOpeHue: 0000IIeHNE U CHCTeMAaTH3alus 3HAaHUI «BEeKTOphI» https://educont.ru/
N bubnuorexa [JOK

99 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://educont.ru/
bubmuorexa [JOK

100  Hrorosas KOHTpoOBbHas paboTa https://educont.ru/
101  UroroBas KOHTposbHAs paboTa bubmorexa HOK

https://educont.ru/
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102  O0o001eHue ¥ cucTeMaTu3aus 3HaHui 1 0 Eggg?/zaii%nut%
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Kosm4ecTBo 4yacoB DJIeKTPOHHBIE
i Teva ypoxa Beero | Kowrpomun Mpacrwmcene 0000 o SR
ble padoThI padoTHhI pecypes
1 [ToBTOopenue Temsl "KoopauHaTel BEKTOpa HA MJIOCKOCTH U B 1 0 bubnnorexa [JOK
npoctpaHcTee" https://educont.ru/
2 [ToBTOpenue Temsl "CKajisipHOE TPOU3BEAEHUE BEKTOPOB" 1 0 bubsmorexa LIOK
https://educont.ru/
3 IToBTOpEeHME TeMbl "BblunciaeHUe yria MEX1y BEKTOpaMu B 1 0 bubnuoreka [IOK
npoctpaHcTee" https://educont.ru/
4 [ToBTOpenue Temsl "YpaBHeHHE MPAMO, TPOXOIIEH Yepes3 JIBe 1 0 bubmmnoreka HOK
TOYKH" https://educont.ru/
5 YpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B OTPE3KAX 1 0 bubmorexa LOK
’ ’ https://educont.ru/
6 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1 0 bubmmorexa [TOK
’ ’ https://educont.ru/
7 BexTopHoe npounssenenne 1 0 bubmorexa LOK
https://educont.ru/
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE MPOrpaMMHUpPOBAaHUE 1 0 bubmorexa HOK
’ https://educont.ru/
9 JIunHeiiHble HEPAaBEHCTBA, JINHEHHOE TPOrpaMMHUPOBAHHE 1 0 bubmorexa LIOK
’ https://educont.ru/
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay NpsMbIMH B 1 0 bu6muoreka [JOK
MHOT'OI'paHHHKaX https://educont.ru/
11 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay IIOCKOCTSIMHU B 1 0 bu6muotexa [JOK
MHOTOIpaHHHKaX https://educont.ru/
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bub6nmoreka [IOK

12 ®opmyna pacCTOSHUSA OT TOUKH JI0 MJIOCKOCTU B KOOPAMHATAX hitps://educont.ru/

13  HaxokzneHue pacCTOSHUI OT TOUKU A0 TIOCKOCTH B KyOe BH6H_HOTCKa LIOK

https://educont.ru/

14 Haxoxnenue paccTossHUN OT TOYKH JI0 TJIOCKOCTH B MPABUIILHOM bu6nmoreka [IOK

nMpamMuIe https://educont.ru/

15  KontponbHas padota "AHanmuTuueckas reomeTpus" ]f?tptlggl;llzgeuﬁ)nut(r)g;

16  CeucHHsI MHOTOTPAaHHUKOB: CTaHIaPTHBIC MHOTOTPAHHUKH BH6H_HOTeKa HOK

https://educont.ru/

17  CeueHust MHOTOTPaHHUKOB: METO/I CJIEJIOB bubmmorexa [IOK

https://educont.ru/

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIC TNIOCKOCTH, TIEPECeUEHUs bubmmoreka [JOK

IPSIMBIX M IJIOCKOCTEM https://educont.ru/

19 TlapannenpHble TPSIMBIE U TNIOCKOCTU: TApaJUIETbHbIE CEUCHUS BH6H_HOTeKa LIOK

https://educont.ru/

20 | IMapannenpHbIE MIPSIMBIE U TUIOCKOCTH: PACU&T OTHOIIEHUH BH6H_HOTeKa LIOK

https://educont.ru/

21 [TapannensHbIe MPSIMbIE U TUIOCKOCTH: YTIIbI MEXKIY bubnnorexa [JOK

CKPEIIMBAIOIIUMHUCS TMPSIMBIMU https://educont.ru/

[leprieHquKyNApHBIEC TPSIMbIE U TNIOCKOCTH: CTAaHAAPTHBIE TTaphI bubnnorexa [JOK

22 | TepHEeHIUKYISPHBIX MJIOCKOCTEH M MPSIMBIX, CAMMETPHH https://educont.ru/
MHOTOTPaHHUKOB

23 [lepnennuKysipHbIE MPSMBIEC U TUIOCKOCTH: TEOpEeMa O TPeX bubmmoreka [JOK

HEePICHIUKYIIAPax https://educont.ru/

24 [TeprieHIUKYIISIpHBIC TIPSMBIC U TUIOCKOCTH: BBIYMCIICHUS JIUTHH B bub6muorexa [IOK

MHOT'OI'paHHHKaX https://educont.ru/

o5 [ToBTOpEHUE: MIOIMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS TUTOIIAICH, bubnmnoreka [JOK

CO00pakeHUsI MO I00HSI https://educont.ru/

2 [ToBTOpEHME: TUIOIAAX MHOTOYTOJILHUKOB, (POPMYJIBI JJIS TTOIIAICH, but6mmoreka [IOK

cooOpakeHHsI Mo100us https://educont.ru/

27  TloBTOpeHHUE: MIONUAAN MHOTOYTOJIbHUKOB, (POPMYIIBI JUIs TUIOIIACH, bubmuoteka [JOK
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COOOpakeHHS TI0100MS

https://educont.ru/

28 [1monaan ceyeHnii MHOTOIrPaHHUKOB: TIONIaAN TOBEPXHOCTEH, bub6numoreka [IOK
pa3pes3aHus Ha 4acTH, COOOPaKECHHUs TOA00MSI https://educont.ru/

29 [Imomany cedeHUi MHOTOIPAaHHUKOB: IIJIOMIAU IIOBEPXHOCTEM, Bu6muoteka [JOK
paspe3aHus Ha 4acTH, COOOpakeHUs OA00MS https://educont.ru/

30 Kontpoinbnast padora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUS bubmuorexa [IOK
MHOTOTPaHHHKOB" https://educont.ru/

31  OO0bém tena. O6beM MPSAMOYTOIBHOTO MapallieNenuneaa ]f?tptlggl;l/zgeuie(‘)nutorlljj
32 | 3amaum 00 yaBOoeHHH Ky0Oa, 0 KBaapaType Kyda; 0 TPUCEKIIUU yIiia EH6H,HOTeKa HOK
https://educont.ru/

33 CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbIE C 00bEMOM MPSIMOYTOIBLHOTO bubnnoreka [JOK
napaJuielienuneaa https://educont.ru/

34 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C BEIYUCIICHHEM 00BEMaA bubnunoreka LIOK
IPSIMOYTOJIBHOTO NapaJuIeIenuesaa https://educont.ru/

N . bubnmnorexa [JOK

35  OOBEM MPSAMOI TPU3MBI https://e duconut.ru /
36 CrepeomeTpuyiecKue 3a1a4u, CBI3aHHBIE C BEIYMCICHUEM 00BEMOB bubmuoreka [IOK
pSIMOH TIPH3MBI https://educont.ru/

37  llpuknanmHsle 3a1a4M, CBA3aHHBIE C 00BEMOM TPSMO TTPU3MBI BH6H_HOTeKa HOK
https://educont.ru/

38 Brruncnenne 06EMOB Tell C TOMOIIBIO ONPeAEIEHHOTO HHTErpaa. bubmuoreka [IOK
OO0BEM HAKIIOHHOM TMPH3MBI https://educont.ru/

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOIO HHTETpaa. bu6muoreka [JOK
O0BEM TUpaMHUTBI https://educont.ru/

40 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM bubmuoreka [IOK
YIJIOM https://educont.ru/

a1 ®opmyna 06béma nupamuibl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOIIUM bu6muoreka [JOK
yTJIOM https://educont.ru/

42 CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU HAKIIOHHOM bubnmoreka [JOK
TIPHU3MBI https://educont.ru/
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bub6nmoreka [IOK

43  CrepeoMeTpUUECKHE 3a7a91, CBSI3aHHbBIE C 00BEMaMU MTUPAMU/IBI hitps://educont.ru/
44 [Mpuknanueie 3agaun mo Teme "OO0BEMBI TeN", CBSI3aHHBIE C 00BEMOM bubnunorexa LIOK
HAKJIOHHOM MPHU3MBI https://educont.ru/
45 [Tpuknagaeie 3agauu 1o Teme "O0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM bu6nmoreka [IOK
HpaMHUIBI https://educont.ru/
N bubnuorexa [JOK
46  IlpumeHeHue o0BEMOB. BeyrciieHHe pacCTOSHUS J0 MITIOCKOCTH _
https://educont.ru/
" . " bu6nmorexa LIOK
47  KonrponbHas padota "OO0bEM MHOTOTpaHHUKA hitps://educont.ru/
48 [{unuaapuyeckas MoBEPXHOCTb, 00pa3yroIIne UIHHIPHYECKON bubmuoreka [{OK
HIOBEPXHOCTH https://educont.ru/
49 wummanp. [pamoi kpyrosoi nunusAp. [lnomans noBepxHocTu Bu6mmoteka [IOK
LIIHHAPA https://educont.ru/
50 Konuyeckasi moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH. bubnuoreka [{OK
Komnyc https://educont.ru/
. bubmuoreka [IOK
51  Ceuenue KOHYCa MIOCKOCTHIO, MAPAIIIEIHHON TNIOCKOCTH OCHOBAHUS httos://ed
ps://educont.ru/
52 | Yceuénnsiii konyc. M300pakeHNEe KOHYCOB H YCEUEHHBIX KOHYCOB buGnmorexa [IOK
https://educont.ru/
53  [Inomaap 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA bubmorexa HOK
https://educont.ru/
54  Tlnomanpr OOKOBOM MOBEPXHOCTH U TIOJIHON TTOBEPXHOCTH KOHYCA bubmmorexa IOK
https://educont.ru/
55 CrepeoMeTpHuuecKre 3aa4i Ha JI0Ka3aTeIbCTBO U BBIUKCIICHHE, bubmuoreka [{OK
MOCTPOCHHEM CEUYCHHI IIMITNH/PA, KOHyCa https://educont.ru/
56 CrepeoMeTprUYECKHE 3a/1a4l HA JI0KA3aTeIbCTBO U BHIYUCIIEHHUE, bubnuotexa [JOK
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa https://educont.ru/
57  TlpuknagHbie 3a1a4u, CBA3aHHBIC C IIMIIUHIPOM bubmorexa LIOK
’ https://educont.ru/
but6mmoreka [IOK
58  IlpuknanHbie 3a1a4u, CBSI3aHHBIC C IJTUHAPOM

https://educont.ru/
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bub6nmoreka [IOK

9 Ciepan map https://educont.ru/
60 [epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u chepsl Bbu6muotexa [JOK
IUIOCKOCTBIO. Byt u m300pakenue mapa https://educont.ru/

61 [Tepecedenue cdepsl U mapa ¢ mwiockoctbio. Kacanue mapa u cepsl bubmuorexa [{OK
IUIOCKOCTRIO. Bt 1 n300pakeHue mapa https://educont.ru/

62  VYpasuenue chepsl. [Lnomans chepsl u e€ yacret BH6H,H0TCKa HOK
https://educont.ru/

bubnnorexa [JOK

63  Cummerpus cdepsl u mapa hitps://e duconut.ru /
64 CrepeoMeTpHuuecKre 3aJa4i Ha J10Ka3aTeIbCTBO U BBIUMCIICHHE, bubnnoreka [JOK
CBsI3aHHBIC CO c(hepoii U MapoM, MOCTPOCHUEM UX CEYCHHUI IIIOCKOCThIO https://educont.ru/

65 CrepeomeTpudecKkue 3a1a4 Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE, bubmmoreka [JOK
CBsI3aHHBIE CO Chepoii U MAapOM, IIOCTPOCHUEM MX CEYCHHI IIOCKOCTHIO https://educont.ru/

66  IlpuknagHble 3a1a4M, CBI3aHHBIE CO Chepoii U mapom BH6H_HOTeKa LIOK
https://educont.ru/

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BBIYMCIICHHS B OKPYKHOCTH, bubmmnoreka HOK
CTaHJApTHBIE MTOA00HS https://educont.ru/

68  PasmuunHble KOMOMHAIIMN TEJ BPAIICHUS ¥ MHOTOIPaHHUKOB BH6H_HOTeKa HOK
https://educont.ru/

69  3amaum mo teme "Tena u MOBEPXHOCTH BpalieHus" BH6H,HOTeKa HOK
https://educont.ru/

70 | 3amaum o Teme "Temna v MOBEPXHOCTH BparieHus" BH6H,HOTeKa HOK
https://educont.ru/

71  KouTposbHas pabota "Tena u moBepxHOCTH BpaieHus" Et?ggl;l/(étiil::%nutorlﬁ
72 O0bém nunuaapa. Teopema 00 00bEME MPAMOTO HUIUHAPA ﬁgg:?lzgzi%nut?li
Brruncnenue 06bEMOB Tell C TOMOIIBIO ONPEAETIEHHOTO HHTETpaa. bubmuoteka [IOK

3 O0BEéM KOHYCa https://educont.ru/
74 Tlnomanu GOKOBOH M MOJHOM MOBEPXHOCTH KOHYCA bubmmorexa LJOK

https://educont.ru/
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75 CrepeomMeTpuUecKue 3a/1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB bubmuorexa [IOK
IWJIMH]PA, KOHyCa https://educont.ru/
76  Ipuxnanmabie 3amaqn o reme "OOBEMBI U TUIOIIAIM TOBepXHOCTEH Ten" bubmorexa [IOK
https://educont.ru/
O0BEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa. bubmuorexa [{OK
77 [Tnomane chepsr. CTepeomeTpryeckue 3a/1a4u, CBI3aHHbBIC C https://educont.ru/
BBIYUCIICHHEM 00BhEMOB I1apa, MAPOBOI0 CETMEHTA U IAPOBOTO
CeKTopa
[Mpuknamseie 3apauu o Teme "OO0bEMBI TN, CBSI3aHHBIE C 00BEMOM bubnunoreka LIOK
78  mapa u miomaaso cheprl. COOTHOMICHUST MEXKIY ILIOMIAIIMU https://educont.ru/
NOBEPXHOCTEH U 00BEMaMU TOAOOHBIX TEI
[TonoOHBIE Tena B mpocTpaHcTBe. M3menenne o0bEéMa npu mogoouu. Bu6mmoteka [JOK
79  CrepeoMeTpuvecKue 3a/1a4H, CBAI3aHHBIC C BEIYUCIICHUEM 00BEMOB Tell https://educont.ru/
Y IUTONIaZeH TOBEPXHOCTEN
" . " bu6nmnorexa LIOK
80  KoutpomabHas pabota "[1nomaamn moBepXHOCTH U 00BEMBI KPYTIIBIX TEJ hitps://educont.ru/
81 JIBuxxenust npoctpancTBa. OToOpaskeHus. J[BUKEeHUS U paBEHCTBO bubmmnoreka HOK
¢duryp. OO1me CBONCTBA TBUKCHUH https://educont.ru/
82 Buas! nBrkeHUN: apaieIbHbIN IEPEHOC, EHTPAIIbHAS CUMMETPHS, bubmuoreka [IOK
3epKajibHas CAMMETPHS, [IOBOPOT BOKPYT MPSMOI https://educont.ru/
N bubmuoreka [IOK
83  IlpeoGpazoBanus noxodus. [Ipsmas u cdepa Ditnepa hitps://educont.ru/
84 Teomerpudeckue 3a7a4u Ha IPUMEHEHUE IBHKCHUS bubmorexa [IOK
https://educont.ru/
" " bubmuoreka [{OK
85  KontponbHas pabota "BekTopsl B IpOCTpaHCTBE hitps://educont.ru/
O6o06matomiee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca T€OMETPHH bubnuotexa [JOK
86 | 10-11 xnaccos, cucremaTu3anus 3HaHuil: "IlapannensHOCTh NPSAMBIX U https://educont.ru/
IJIOCKOCTEH B TPOCTpaHCTBE"
87 O6o06matomee moBTOpeHue 11 MOHATHIT 1 METOJIOB Kypca T€OMETPHUH bubnuoreka [JOK
10-11 kmaccoB, cucremaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe” https://educont.ru/
88 | O6o6maromiee moBToperue 11 MOHATHIA U METOJIOB Kypca TreOMETPUU bubnmoreka [JOK
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10-11 xmaccoB, cucremMaTu3anus 3HaHui: "BeKTOpbI B IPOCTpaHCTBE

https://educont.ru/

89 O6o06matomee MoBTOpeHue 11 MOHITHI 1 METOJIOB Kypca Fr€OMETPHUH 1 bubmuorexa [IOK
10-11 kmaccoB, cucremaTu3anus 3Hauuii: "O0beM MHOTOrpaHHHKA" https://educont.ru/
90 O6o6maromee noproperue 11 MOHITHIA 1 METOJIOB Kypca T€OMETPUU 1 bubmmoreka [JOK
10-11 kmaccoB, cucremaTu3anus 3Hauuii: "O0beM MHOTOrpaHHHKA" https://educont.ru/
O6o06matomiee moBTOpeHue 11 MOHIATHI 1 METOJIOB Kypca FT€OMETPHUH bubmuorexa [IOK
91  10-11 xmaccoB, cucremaru3aius 3Hanuit: "Tlnomnaam noBepxXHOCTH 1 1 https://educont.ru/
00BEMBI KPYTJIBIX TEN"
O6o6maromiee nopropenue 11 moHATHII U METOJJOB Kypca reOMETPUU bu6nmorexa LIOK
92  10-11 kmaccoB, cucremaru3sanus 3Hanuit: "Ilnomaam NoBepXHOCTH U 1 https://educont.ru/
00BEMBI KPYTIIBIX TEN"
93 Hrorosast KOHTpoOJIBbHAs paboTa 1 Etptlggl;l/zgeuﬁ)nutorlljj
bubnnoreka [JOK
94 | HroroBast KOHTpOJIbHAs paboTa 1 https://educonut.ru/
95  IloBTOpeHme, 0000IMEHNE U CHCTEMATH3AIUs 3HAHUH 1 E:tlg:I;/ZBeLJIE:?)nHt?E
96 Hcropust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €€ pOJIb B Pa3BUTHH 1 bubnmorexa LIOK
COBPEMEHHBIX HHKECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA https://educont.ru/
97 Hcropus pasBUTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHH 1 bubnmnorexka HOK
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIH https://educont.ru/
98 Hcropus pasBUTHs CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHH 1 bubmmnoreka HOK
COBPEMEHHBIX HMH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH https://educont.ru/
99 Hcropus pa3BUTHS CTEpEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUH 1 bubnmorexa LIOK
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI https://educont.ru/
100 Hcropust pa3BUTHS CTEPEOMETPUHN KaK HayKU U €€ POJib B Pa3BUTHH 1 bubmuoreka [JOK
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH https://educont.ru/
101 Hcropus pa3BUTHS CTEpEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUH 1 bubnmorexa LIOK
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA https://educont.ru/
102 Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B Pa3BUTHH 1 bubnuoreka [JOK
COBPEMEHHBIX HH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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PABOYASA ITPOI'PAMMA yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA»

MNOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «BeposSTHOCTb M CTAaTUCTHKa» YINIyOJIEHHOTO YPOBHA SIBJISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yriyOiIEHHOro YpOBHS Ha ypOBHE
cpeaHero ooumiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MNpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPbl M IOHMMAHUS pOJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa JUIsl M3Yy4YeHMs CIy4alHbIX COOBITHH, BEJIMYUH M IPOLIECCOB.
[Tpu u3ydeHun Kypca oOOramaroTcs MpPEeACTaBICHUS 00YYaIOUIMXCS O METOAAX HCCIIEIOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBAECTCA I[OHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMAaTHYECKHUX
METONOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4HOI'O
MHUPOBO33PEHUS.

Conepxanne y4eOHOTO Kypca HaIpaBiICHO Ha 3aKpeIyICHHE 3HAHUH, MOJYYEHHBIX MPU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4aiHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKJY HUMH Ha BaXHBIX IPUMEPaX, CIOKETbI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y o0ydaronmxcst JOHKHO CPOPMUPOBATHCS
OpelCTaBiIeHHEe O Hauboiee YHNOTPEOMTENBHBIX W OOMMX MaTeMaTHYeCKHX MOIEIsX,
UCMOJNb3YeMBbIX /ISl  ONUCAaHMS AHTPOIOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B Pa3NUYHbIE poOJa W3MEPEHHAX, IUTEIHHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBIEHMH M IPOLECCOB B OOIIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i i OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYCCKUX METOJIOB,
HEOOXO/IMMBIX CIIELUAINCTAM HE TOJIbKO MHKEHEPHBIX CIIELUAIbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TCUXOJOTMYECKHX, MOCKOJbKY COBPEMEHHbIE OOLIECTBEHHbIE HAyKH B 3HAUYUTEILHONW Mepe
UCMOJB3YIOT amnapar aHajgu3a OoJbIIMX JaHHbIX. LleHTpalnbHYyl0 4YacTh YdeOHOro Kypca
3aHMMaeT OOCYKJIeHHEe 3aKoHa OoNblIMX yucel — (YHIAMEHTAJIbHOTO 3aKOHA IPUPOJIBI,
UMEIOILEro MaTeMaTHYeCcKyto (hopMalIn3aLuIo.

B cooTBercTBUM € yKa3aHHBIMHU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTUCTHKA» Ha YIIyOJEHHOM YPOBHE BBIIEIECHBl OCHOBHBIE COJEpXaTelbHblE JIMHUU:
«Crny4daiinble COOBITHS U BEpPOSITHOCTU» U «CllydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHM TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl MOJTHOLIEHHOTO OCBOCHMSI MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTHYECKUX YUeOHBIX KYPCOB.

Conepxanne nuHUM «CiydaliHble COOBITUS U BEPOSITHOCTH» CIY>)KUT OCHOBOM st
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHUd BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIWMYMH. BakHyH0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAET W3Y4CHHUE
reOMETPUYECKOr0 W OMHOMMAJIBHOIO pacrlpeieleHUid M 3HAKOMCTBO C HMX HENpEephIBHBIMU
aHaJIOraMH — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMM BEIMYMHAMU WU PACHPEICIICHUSMU,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUU CIIy4YalHBIX SIBICHUH C
MIOMOIIIBI0 HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMaHME YJENAETCS IOKa3aTeIbHOMY U
HOPMAJIbBHOMY PaCIIpEEICHUSM.

B y4eGHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMHUTEIBHOE M3YYEHHE CBS3M MEXKAY
CIIy4alHBIMHU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3U C MOMOIIbI0 KOA(pUIIUEHTa KOPPEISIIUU 1
€ro BBIOOPOYHOTO aHajora. OJTH 3JEMEHTHl COJEpXKaHWsS pa3BUBAIOT TeMy «Jlnarpammbl
pacceMBaHMs», W3YYEHHYI0 Ha YpPOBHE OCHOBHOTO oOOmIero oOpa3oBaHMsS, U BO MHOIOM
ONMPAIOTCS Ha CBEJICHUS U3 KypCOB alreOpbl M FTeOMETPUH.

Emé onuH snemMeHT coaepkaHus, KOTOPBIM MPEAJIaraeTcsl Ha O3HAKOMUTEIIBHOM YPOBHE —
MIOCJIEIOBATEIBHOCTD CITy4aifHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €AMHUILY BPEMEHHU.
O3HakOMJICHHE C paclpeleiICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHUT
pa3BUBAIOIIMN XapaKTep U SABISIETCS aKTYAJIbHBIM I OyAyIIuX aOMTYpHUEHTOB, MOCTYIAIOLINX



Ha Yy4eOHBbIC CIEIUATBHOCTH, CBS3aHHBIC C OOIIECTBEHHBIMH HAyKaMH, IICUXOJOTHEH U
yIpaBICHUEM.

Ha wmsydenne ydueOHOTrOo Kypca «BeposTHOCTh M CTaTUCTUKa» HA YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 yac B Henemnto), B 11 kimacce — 34 gaca (1 gac B
HEJIETIIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

I'pad, cBsa3ubIi Tpad, mytu B rpade: mukisl U nend. CTeneHp (BaJCHTHOCThH) BEPIIUHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyaliHple SKCIIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaltHOTO COOBITHSI. BAM30CTH 4acTOTHI U BEPOATHOCTH COOBITHU.
CrnyyaliHbl€ ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haj COOBITHSMH: TepecedeHue, 0ObeIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cli0KeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBo CiydyailHOrO 3KCIEPUMEHTA.
®opmyna noaHoi BepostHocTu. Popmyia baiieca. HezaBucumblie coObITHS.

bunapHbIii ciiydallHbIM ONBIT (MCTIBITaHKE), YCIIEX U HeyAada. He3aBUCHUMBbIE UCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX wHchbITaHui  beprymmun. CoydaiiHelid  BBIOOp U3 KOHEYHOMH
COBOKYITHOCTH.

CnydaitHass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpesesieHus.
Onepanuu Haja ciaydyaHbIMUA BeldMuMHamu. buHaphHass cnydaiiHas BenuuuHa. [Ipumepst
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOe 1 OMHOMHUAIBHOE.

11 KJIIACC

CoBMecTHOE pacnpeleNieHHe JBYyX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuMHbl (pacnpeaenenus). [Ipumepst
IPUMEHEHHUS MaTeMaTU4YecKoro OXKuJaHus (cTpaxoBaHue, Jjorepes). MaremaTuueckoe
OKu/laHue OMHApHOM Ciy4daiHOM BeMMYMHBI. MaTeMaTHuecKoe OXKHJAaHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue Te€OMETPUUECKOI0 U OMHOMHUAIBHOTO paclpeieIeHUH.

Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE CIy4YaHOM BeIMUYMHBI (pacrpesieNeHus).
Hucnepcust OMHapHOW CiIydyalHOW BENWYMHBI. MaTeMaTuueckoe OXHIaHUE TPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIydallHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOTO pacmpeneneHus. Jucnepcus M CTaHIAPTHOE OTKIOHEHUE TI€OMETPHUYECKOIO
pacpeneneHus.

HepasenctBo UYeObiméBa. Teopema YeObiméBa. Teopema bepHymin. 3akoH OonbIIMx
yucen. BpiOopounslif meron wuccienoBaHuil. Bribopounsle xapakTepucTuku. OleHHBaHUE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM AaHHBIM. [IpoBepka mpocTeHMX runoTe3 ¢ NOMOIIBIO
U3Y4YEHHBIX PaCIpPEICICHUN.

HenpepsiBHble cnydaiiHble BenuduHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBA. 3ajaud, NPUBOIALIME K
MIOKA3aTeIbHOMY pPacHpeleNieHu0. 3aJayd, NPUBOAAIIME K HOPMAJIbHOMY paCIpEAEIICHUIO.
OyHKIUS TUIOTHOCTH BEPOSTHOCTH IOKA3aTENBbHOIO pachpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpenencHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacupeneneHus.



[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIAIIME K
pacnpezenenuto Ilyaccona.

KoBapuamust aByx ciydyailHpix BenuuuH. KoapuIHMEHT JIHMHEHHOW KOppessuuu.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIMUYUH. BbiOopouHsblil k03¢ dunuent koppensiuuu. Pasnudne
MEXIY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» (YIVIYBJIEHHBIXA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3MIIMK  OOydYalOIIeTocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOrO OO0IIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HUCIOJIb30BAHUE ATUX IJOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEJICHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHPY, BKIOYAas  JCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7au, peHIeHHH, pacCyX JeHUW, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM acTieKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTB),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Jt00Us, UHTEPEC K pa3sNIudyHbIM chepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPAKTUYECKUX 3a7a4 MaTEMATUYECKOW HAPaBJIECHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
SKOHOMHMYECKHX IIPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAJIBHOW CpEIbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUN TSI pelIeHUs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBAaHUE
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEH CPebl;



8) HeHHOCTH HAYYHOI0 O3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HAayKH Kak chepsl
YeJOBEYECKON /IEATEIBHOCTH, STANoOB €€ pa3BUTHA U 3HAYMMOCTH JUIS Pa3BUTHUS IIMBUIIN3AINH,
OBJIAJICHUC A3BIKOM MAaTCMAaTUKU U MaTeMaTHYCCKOMU Ky.]'[BTypOﬁ KakK CpCACTBOM IIO3HAHUA MHpPA,
TOTOBHOCTH OCYIIECTBIISITh IIPOCKTHYIO U HCCIIEIOBATEIBCKYIO JIESTEIBHOCTh HHANBUIYAIBHO H
B IpyIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KIAacCU(PUKALMK, OCHOBaHUSA [Uisi 00O0OILIeHUs W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIOJACHMSIX W  YTBEPXKACHMSIX, TNpeajaraTb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus YydeOHOW 3afaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAIMNA € YYETOM CaMOCTOATENBHO —BBIJCICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (OPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTh MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JIsi OTBETa Ha BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHGPOPMAIMIO PA3IMYHBIX BHAOB U  (PopM
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBAaTh HAAE&KHOCT, HMHGOPMAllMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS



O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENISAMU
oOLIeHMs, SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IMCBbMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHUA 10 XOJy pEUIeHUus 3aJadyd, KOMMEHTHUPOBAaTh IOJYYECHHBIN
pe3yJbTaT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHbBIE HAa MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jivyuue U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOopMyTHUpoOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

MPEACTABIISATh PE3YyJbTaThl PEIICHMS 3a7aud, HKCIIEPUMEHTA, HMCCIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3agad MpPE3CHTAllMd U
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pEleHUs ¢ Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PELICHUM 33Ja4uld, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCJIOBUSM, OOBICHATH IPUYUHBI
JOCTYDKEHUS] WM HEIOCTHXKEHHsI pe3yjbTaToOB JESATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/a4, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacrpeiessiTh BHABI padoOT, IOrOBapUBAThCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

NPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca o0ydaromuiicss HAyIuTCs:

CBOOOJTHO OTIEpPUPOBATH MOHATHIMMU: Tpad, MIOCKui rpad, cBsA3HbINA Tpad, myTh B rpade,
LeNb, [IUKII, IEPEBO, CTENIEHb BEPIIUHBL, JEPEBO CIy4alfHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: CIyYalHbBIM SKCHEPUMEHT (OmbBIT), Cly4yailHoe
coObITHE, AJIEMEHTapHOE Ciy4yailHOe CcOOBITHE (RJIEMEHTapHBIM HCXOM) CIy4ailHOro OIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoJUTh U (OPMYITHPOBATH COOBITHA: TIEpECeUCHHE, OObEIUHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOXKHOE ITaHHOMY, MCIOJb30BAaTh AWArpamMMbl Diijiepa, KOOPAMHATHYIO
OpsIMyI0 JJisl pelIeHHs 3ajad, I0JIb30BaThCcsl (OPMYINION CIOXKEHHs BEPOATHOCTEH st
BEPOSTHOCTEN ABYX U TPEX CIydailHBIX COOBITHH;

ONEpPUPOBATH  TMOHATUAMHU: YCIOBHAs  BEPOSTHOCTb, YMHOXECHHME BEpPOSITHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHI C
IIOMOIIBIO MpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYIy HOIHOMN



BeposTHOCTH, (popmyny baiieca mpu perneHun 3amad, OnpenesiTh HE3aBUCUMOCTh COOBITHIA 110
dbopMyIie 1 o OpraHu3aliy CIy4ailHOro SKCIIEPUMEHTa;

OPUMEHATh M3YYEHHBIE KOMOMHATOpHBIC (OPMYINIBI s TEPEYUCICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITHI CIIydallHOTO OIbITa, pEIIeHUs 3aJad [0 TEOpUHU
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4ailHBIA OMBIT (UCIIBITAHUE), YCIEX U
HEeyJa4ya, HE3aBUCHUMBIE HCIIBITAHUSA, CEpUsl UCIBITAHUIN, HAXOAUTh BEPOSITHOCTU COOBITHI: B
CEepHUM UCNBITAHUN J0 NEPBOro ycrexa, B CEpUM UCNbITAHUNA bepHyIu, B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH,

CBOOOAHO  ONepUpoBaTh  MOHATHAMH:  Cly4ailHass  BeJIMYMHA,  paclpeesieHue
BEPOSTHOCTEW, TUarpaMMa pacrpeneieHus, OMHapHas cilydailHas BEJIMYMHA, T€OMETPHYECKOE,
OMHOMHUATIBHOE pacIpeiesiCHHeE.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

ONEpUPOBaTh IMOHATHUAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
MCII0JIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEAETICHUS ABYX CIy4alHBIX BEIMYUH JJIsl BBIJCIICHUS
pacupeneneHus Kaxa0M BeTUYUHBI, ONIPEIeIeHUs HE3aBUCUMOCTH CIIy4ailHbIX BEJIMYUH;

CBOOOJHO ONEPUPOBATh MOHITHEM MAaTEMAaTUYECKOTO OKUJAHUS CIYyYalHON BETMYMHBI
(pactpenenenus), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHHS MPH PEIIeHUU 3ajad,
BBIUMCIISTH MATEMAaTUYECKOE 0’KUJJaHUE OMHOMHAIILHOTO U FEOMETPUUECKOT0 pPacIpeIeICHHUI;

CBOOOZHO OINEpPUPOBATh MOHATHSAMH: TUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHUE CIy4ailHOU
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIY4alHON BEIMYMHBI (pacHpelesieHus) IpU
pELIEHUU 3a/1ad, BBIYMCIATH JUCHEPCHI0 U CTAaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOTO HU
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUMCIISATH BBIOOPOUHBIE XAPAaKTEPUCTHUKKM IO JaHHOW BBIOOpDKE W  OILIGHHUBATH
XapaKTepUCTUKU TE€HEpPAIbHOM COBOKYIMHOCTH [AHHBIX IO BBIOOPOYHBIM XapaKTEPUCTUKAM.
OrneHuBaTh BEPOATHOCTH COOBITUH W TMPOBEPSATh MNPOCTEHIINE CTATUCTUYECKHE THUIOTE3BI,
MIOJIb3YSICh U3YYEHHBIMU PACIPEACIICHUSIMHU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIEKTPOHHBIE
N HaumeHnoBaHue pazaeio e orpa (upposie)
o MMEeHOBaHHe Pa3/e/I0B ¥ TeM NPOrpamMmbl Beero KO“Tpﬁ"""’“ HpaKTgI‘-leCK oGpazoBaTeibHbIe
ble paboThI ue padoThbl pecypesi
bubmuorexa [JOK
1 Dneme €0 ado 3 0
JICMEHTI TCOpHH IpaghoB https://educont.ru/
2 Ciry4aifHbIC OTIBITHI, CIIyYaiiHbIC COOBITHSI K BEPOSTHOCTH COOBITHI 3 0 bubmorexa [IOK
i - Iy p https://educont.ru/
3 Omnepanyu HaJ MHOXECTBaMH U COOBITUSIME. CIIOKEHHUE M YMHOKECHUE 5 0 bubnnorexa [HOK
BEPOSITHOCTEH. Y CJIOBHAs BEPOSITHOCTh. He3aBrcHMbIe COOBITHS https://educont.ru/
bubmuorexa [JOK
4 DJIeMEHTHI KOMOMHATOPUKH 4 1 0
P https://educont.ru/
5 Cepuu nocnenoBaTenbHbIX ucnblTanuil. Mcnbiranust bepuymm. 5 0 bubnnoreka [JOK
Cory4aifHbli BBIOOp U3 KOHEYHOW COBOKYITHOCTH https://educont.ru/
bu6nmoreka [JOK
6 CryuyaliHple BEIMYMHBI M PACTIPEICIICHHS 14 1 0
i pactipen https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 0
11 KJIACC
KoJinuecTBo yacoB DJIeKTPOHHBIE
Ne HaunMeHnoBanue pa3aesioB M TEM NPOrpamMmbl KOHTPOJILH IIpakTHYeckK (lll/l(l)pOBl)le)
n/n Bceero p p o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl pecypes
bubmuorexa [JOK
1 3aK0H OOJIBIITUX YUCEI 5 0
https://educont.ru/
. bubnuorexa [JOK
2 DJIEMEHTBI MATEMATHYECKOH CTATHCTUKHI 6 0 )
https://educont.ru/
3 HenpepbiBHBIE CiTydaiiHbIe BETUYHHBI (pactpeeieHus ), TOKa3aTeIbHOE U 4 0 bubmuorexa [JOK
HOPMAaJIbHOE PaCIpeaeICHHS https://educont.ru/
4 Pacnipenenenune [lyaccona 2 0 bubmuoreka [JOK
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5 CBs13b MEXY CIIYYalHBIMH BETMIMHAMH 6 0 BH6H_HOTeKa HOK

https://educont.ru/

6 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 11 1 0 ﬁgggﬁéfﬂé%ﬁ?ﬁ

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
KonuuyectBo yacoB DJIeKTPOHHbIE
Ne Tema Aara uudposbie
u/n YpOKa Beero Konrpoabn | IlpakTuyec @ H3y4eH 0GpazoBaTeIbHbIE
ble padoThl = KHe padoThl us pecype

1 I'pad, cBsA3HBIN rpad, npencTaBieHUe 3aJauu ¢ TOMOIIIBIO rpada 1 0 Egg?jﬁgii%ﬁ?ﬁ
2 Crenenb (BasieHTHOCTD) BepiiuHsbl. [1yTh B rpade. Lenu u nuxist 1 ESS:I;I/ZETJI::Z&OHE
3 I'padsl Ha uTocKOCTH. [lepeBo cilydaifHOro SKCIepUMEHTa 1 ﬁgg:?lzaii%ﬁonﬁ
CrnyyaliHble SKCIIEPUMEHTBHI (OTBITHI) U CIIydaiiHbIe COOBITHS. bubnnorexka [JOK
4 DJeMeHTapHbIe COOBITHSI (UCXOIbI) 1 https://educont.ru/
5 BepositHOCTB citydaiiHOTO cOOBITHS. BeposTHOCTH COOBITHIA B 1 bubnmnoreka [JOK
OIBITaX C PABHOBO3MOXHBIMHU 3JICMEHTAPHBIMHU COOBITHSIMU https://educont.ru/
6 BepositHOCTh citydaiiHoro coObiTusi. BepostHocTu coObITHII B 1 bubnnorexka [JOK
OTBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU https://educont.ru/
7 [Tepeceuenue, 00beTMHEHIE MHOXKECTB U COOBITHIA, 1 bubnmoreka [JOK
POTHUBOIIOJIOXHBIE COObITHS. DOpMyIia CII0KEHHS BEPOSITHOCTEH https://educont.ru/
8 VYcioBHas BEpOATHOCTb. Y MHOXKEHHE BEposiTHOCTEN. Dopmyiia 1 bubnmoreka [JOK
YCIOBHO# BEPOSTHOCTH https://educont.ru/
9 VYcioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. Dopmyiia 1 bubmuorexa [JOK

YCJIIOBHOW BEPOSITHOCTH

https://educont.ru/
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bu6mmoreka [IOK

10 ®dopmyra MoJHON BEPOATHOCTH hitps://educont.ru/

11 ®opmyna baiieca. HezaBucumble coObITUs ﬁggg%gii%ﬁ?lﬁ

12 KomMOuHatopHoe npaBuiio ymHOkeHUs. [lepecTaHoBKY 1 bubmuorexa [JOK

(axropuan https://educont.ru/

. Bbu6mmoreka [JOK

13 Yucno coueranunt. TpeyronsHuk Ilackans https://e ducoﬁ.ru /

14 | ®opmyna bunoma HeroToHa ESS:I;I/ZBTJI::?NL\E?;

15 KonTponbnas pabota Nel: "I'padbl, BEpOATHOCTH, MHOKECTBA, bubnnoreka [JOK

KOMOMHATOpHKA" https://educont.ru/

buHapHbIii ciiydaliHbIi ONBIT (MCHBITAHUE), YCIIEX U HEylaya. bubnnorexa [JOK

16 He3aBucumeie ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUH J10 https://educont.ru/
NEpBOro ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO ycnexa BH6H_HOTeKa LIOK

https://educont.ru/

18 Cepus He3aBUCUMBIX UCTIbITaHUIN bepHynmu BH6H_HOTeKa LIOK

https://educont.ru/

19 | Cayuaiinblii BBIOOp M3 KOHEYHOM COBOKYITHOCTH BH6H_HOTeKa LIOK

https://educont.ru/

20  IIpaktmyeckast paboTa C HCMOIB30BAHUEM DJICKTPOHHBIX TaOJIHIT BH6H_HOTeKa LIOK

https://educont.ru/

21 Cnyuaiinas BennuuHa. Pacnipenenenue BeposTHocTel. JlnarpamMmma bubnuoreka [IOK

pacrpeeneHus https://educont.ru/

29 Onepanuu HaJl caydailHbIMU BenunHamu. [Ipumepsl bubnmuotexa [JOK

pactipenenenuil. bunapHas ciyvaiiHas BelnuYMHA https://educont.ru/

23 T'eomerpmueckoe pacmpeneneHne. bBuHOMUaNbHOE pacipeaeeHne BH6H_HOTeKa LIOK

https://educont.ru/

24 MaremaTnyeckoe OKUJIaHUE CIIy4YaliHOW BeTuYruHbl. COBMECTHOE bu6mmoreka [IOK

pacrpeieieHue IBYX CIIydaiHbIX BETHUNH https://educont.ru/

25 He3aBucumsble ciyyalinble BenuunHbl. CBOMCTBa bubnumoreka [IOK
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MaTeMaTHYECKOTO OKUIaHUs. MaTeMaTH4ecKoe OXKHIaHUE
OMHApHOU CITydyallHON BETUYUHBI

https://educont.ru/

2 MareMaTHuecKoe 0’KUIaHNE TE€OMETPUIECKOTO M OMHOMHUAIILHOTO 1 0 bubmumoreka [IOK
pacripee/ieHuit https://educont.ru/
27  Jlucriepcusi ¥ CTaHIApPTHOE OTKJIOHEHUE 1 0 bubmorexa LHOK
https://educont.ru/
28 Jucniepcust OuHapHOM cirydaiiHol BennyuHbl. CBOMCTBA 1 0 bubmumorexa [IOK
JUCIIEPCHH https://educont.ru/
29 Maremarudeckoe 0)KUIaHUE TPOU3BEICHUS U JUCIICPCHS CYMMBI 1 0 bubnmnorexa LIOK
HE3aBHCUMBIX CITyYalHBIX BEIUYUH https://educont.ru/
30 [TpakTHueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TAOIHI] 1 0 ESS:I;I/ZBTJI::ZI‘L\EOHE
31 Jucniepcrst OMHOMHAIBHOTO pactpenenenus. [IpakTiuaeckas 1 0 bubnnorexa [JOK
paboTa C HCI0JIb30BAHHEM JICKTPOHHBIX Ta0JIHIL https://educont.ru/
32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUT 1 0 ESS:I;I/ZBTJI::ZI’L&?E
33 KonTponsnas padora Ne2: "Ucneitanus bepnymu. Ciyuaiinbie 1 1 0 bubnnorexka [JOK
BEJIMYMHBI M pacnpeeneHus " https://educont.ru/
34 O00011IeHNE ¥ CUCTEMATU3AIUs 3HAHUI 1 0 ﬁgg:?égii%ﬁ?;
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KJIACC
KoanyecTBo yacoB DJIEKTPOHHBIE
i Teva ypoxa Beero | Kompomsn Mpariwuce (0O R
ble pa0oTbl = KHe padoThl pecypeb
Hepasencto Yeonimena. Teopema Yebnimena. Teopema bubmuoreka [JOK
1 1 0 )
bepnynu. 3akoH O0JIBLINX YKCE https://educont.ru/
HepasenctBo Yeobimera. Teopema Yebsimesa. Teopema 0 bu6muotexa [JOK
2 1 i
bepryu. 3aKoH OONBIIMX YHUCEIT https://educont.ru/
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3 Hepasencto YeOnimesa. Teopema YeOnimera. Teopema bubmuorexa [IOK
bepuysiu. 3akoH OOJIBIIMX YUCET https://educont.ru/
4 Br10opounbIif METO MCCIIeI0BaHUIM bubmorexa LIOK
https://educont.ru/
5  IIpakTuueckas paboTa ¢ HUCIIOJIB30BAHUEM AJICKTPOHHBIX TAOJIHIL bubmorexa LIOK
https://educont.ru/
I'enepasibHast COBOKYITHOCTb U CiIy4aiiHasi BHIOOpKA. 3HAKOMCTBO C Bu6mmoteka [JOK
6 BBIOOPOYHBIMU XapakTepucTukamu. OleHKa CPeTHETO U https://educont.ru/
JHCTIEPCUU TEHEPATBHON COBOKYITHOCTH C TIOMOIIBIO BBIOOPOYHBIX
XapaKTEPUCTHK
I'enepanbHas COBOKYIHOCTD U Clly4aiiHasi BBIOOpKa. 3HAKOMCTBO C bubnuorexa [IOK
v BBIOOPOYHBIMU XapakTepucTiukamu. OLEHKa CPeTHEro U https://educont.ru/
JMCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH € IIOMOLIbIO BBIOOPOYHBIX
XapaKTEPUCTHK
8  OrueHuBaHUE BEpOATHOCTEH COOBITUI MO BBIOOPKE bubmmorexa [IOK
https://educont.ru/
9 Cratuctuueckas runoresa. [lpoBepka npocTelmx runores ¢ bubmmnoreka HOK
MTOMOIIIBIO0 CBOMCTB U3YYCHHBIX PACIIPEICIICHUI https://educont.ru/
10 Cratuctudeckas runoresa. [IpoBepka npocteimux rumnotes ¢ bubmuoteka [IOK
MIOMOIIBIO CBOWCTB M3YYCHHBIX paclpeieICHUi https://educont.ru/
11  TIpaxTuueckas paboTa ¢ UCIOJIBb30BaHUEM IEKTPOHHBIX TAOJIHIL bubmorexa LOK
https://educont.ru/
12 IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX BeIUYUH. OyHKIUA bubnuoreka [IOK
IUIOTHOCTH BEPOSITHOCTH https://educont.ru/
13 PaBHOMepHOe pacnipenenenue. [Ipumepsl 3a1a4, TPUBOASIINX K bubnuoreka [IOK
MOKa3aTeIbHOMY M K HOPMAJIbHOMY pacrpee/ICHHSIM https://educont.ru/
14 @yHKIUA ITIOTHOCTH BEPOSTHOCTH IMOKA3aTEIbHOTO bubmuoreka [JOK
pacripesieieHus https://educont.ru/
15  ®yHKUMA IUIOTHOCTU BEPOSTHOCTH HOPMAIBHOTO pacipeaeIeHNs bubmmorexa [IOK
https://educont.ru/
16 ITocnenoBaTeIbHOCTE OMUHOYHBIX HE3ABUCUMBIX COOBITHIA. but6mmoreka [IOK

IIpumep 3agaum, npuBOALIEH K pacupeneneHuro Ilyaccona

https://educont.ru/
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bubnmorexa [IOK

17  Tlpaktudeckas paboTa ¢ UCIOJb30BAaHUEM AICKTPOHHBIX TaOJIHUIT https://educont.ru/

18 KoBapuanus nByx cny4aitapix BennuuH. Kosddumuent Bu6mmoteka [JOK

KOPPEIALIUT https://educont.ru/

19  CoBmecTHBIC HAOMIOCHUS JBYX BEITHYNH BH6H_HOTeKa LOK

https://educont.ru/

20 | Brib6opouHbIit KOG GHUIUEHT KOPPEIAIUN Egg?;ggig)ﬁ?};

21 Paznuune Mexay TMHEHHON CBA3bIO U IPUYUHHO-CIIECTBEHHON bu6nmorexa LIOK

CBA3BIO https://educont.ru/

. bubnnoreka [JOK

22  JluneiiHas perpeccus https://e duconut.ru /

23 | IlIpakTudeckasi paboTa ¢ HCIIOJIB30BAHUEM AJICKTPOHHBIX TAOJIHII EH6H_HOTeKa oK

https://educont.ru/

24 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TAOIMIl U THArpaMm, bubmuoteka [IOK

oIucaTeNibHast CTATHCTUKA https://educont.ru/

bubmmoteka IIOK

25 | OmnbITHI ¢ pABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU hitps://educont.ru/

26 = BwrumcneHne BEPOSTHOCTEW COOBITHI ¢ IPpUMEHEHHUEM (GOopMyIT BH6H_HOTeKa HOK

https://educont.ru/

Beruuciienne BepossTHOCTEH cOOBITHI C TPUMEHEHHEM bubmuoteka [IOK

27  rpaduyecKuX METO/OB: KOOpPIUHATHAS NpsMasi, IEPEBO, https://educont.ru/
auarpamma Diinepa

28 | CnydaiiHble BEIMYMHBI U pacIpe/ieeHHs BH6H_HOTeKa LIOK

https://educont.ru/

29 Marematndeckoe O)XHIaHHE CITy9aifHON BEIMIHHBI bubmorexa LIOK

https://educont.ru/

30 Maremarnyeckoe OXKHIaHUE CITy9aifHOW BEITMYMHBI bubmorexa HOK

https://educont.ru/

31 KonrponbHas pabora: "BeposTHOCTb U cTaTucTuka” Eﬁgg?ggié%ﬁ?f;

32  BeruncieHue BeposSTHOCTEH cOOBITUH ¢ MpUMeHEeHHEM (HOpMyIT U bubmuoteka [JOK
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rpaduyecKuX METO/I0B

https://educont.ru/

33 Brruucnenue BeposTHOCTEH COOBITHH ¢ TpUMEHEHUEM (HOpPMYIT U 1 bubnuorexa [IOK
rpaguYecKUX METO/IOB https://educont.ru/
34 Crnydaiinble BETUYUHBI U pacnpeneneHus. Maremaruueckoe 1 bubmmoreka [JOK
OYKUIaHUE CIYIalHOM BETMYMHBI https://educont.ru/
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

- MaremaTuka : anreOpa W Hayana mMaremarndeckoro anaimsa. 10-11 kmaccel : yuyeOHUK JUist
00111e00pa30BaTEeIbHBIX OpraHu3aIuil : 6a30BbIi 1 yriryosneHHbd ypoBHu/ IIILA. Anumos, F0.M.
Komsixkun, M.B. TkauéBa u npyrue. M. : [Ipocsemienue, 2023 rox

- MaremaTuka: anrebpa M Hadajga MaTeMaTH4YecKoro aHaiu3a, reomerpus. ['eomerpus. 10-11
KJIacChl : y4eOHUK i 00111e00pa3oBaTebHBIX OpraHu3auil : 6a30BbIi U yrITyOJCHHBIH YPOBHU
/ [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomnies u npyrue] «13narensctBo «lIpocBenienney
2023

- Maremaruka. BepositHocTe u cratuctuka. 10 kmacc. ba3oBelii M yriyON€HHBIH YpPOBHH.
VYuebHoe nmocobue. ABtop: bynumosuu E. A., Bynerues B. A.

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA

- AnreOpa W Hayaja martemaTudeckoro aHanmsa, 10-11 kmaccel. Meroawdeckoe mocodue K
NpeIMETHOW JTMHUM y4eOHUKOB 1O anreOpe W Hadana aHanusa mon penakmuert LA, Amumos,
FO.M. Konsakun, M.B. Tkauésa u apyrue.

- YuebHoe mocolue Ui yuuTenel, npemnoaaromux reometpuio B 10—11 xmaccax mo yueOHHKY
aBTtopoB JI. C. Atanacsana, B. ®@. byry3osa, C. b. Kagomuesa, JI. C. Kucénepoi, J. I'. [lo3nska.

- Meronnueckue nocodue K nNpeAMETHOMN JIMHUN Y4EeOHUKOB 110 BEpPOSTHOCTHU U ctatuctuke . P.
Beicornkoro, U. B. Smenko mox pexn. WM. B. fAmenko. — 2-e¢ m3a., crep. — Mocksa :
[Tpocsemienue, 2023.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/

https://math-ege.sdamgia.ru/
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