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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MAaTeMaTUYECKOTO aHAIU3a» SIBISETCS
OJHUM M3 HauOoJjiee 3HAUMMBIX B IPOrpaMME€ CpeJHEro oOiiero oOpa3zoBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (hopMUPYET
JIOTHYECKOE U aOCTPAKTHOE MBIIUIEHUE O0y4arolUXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON Hayku, KoTopas (opmyiaupyeT cBoH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh WX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM XkM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMHU ainreOpbl M MaTeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000lIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyueHus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAIUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHoM
NEeSTENIbHOCTH, TpeOyIolelH MpOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiaredpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Ausredbpa M Hadajga MaTeMaTH4YECKOTO
aHaIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa U Jioruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOAMYECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHKEHUHM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBJISIETCSI HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MAaTeMaTHUYECKOM 3a/aun, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palroHANbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOSI MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIBIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCHOJIb3YEMbIX YHUCENT U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIlMOHATIBHBIX, TOKA3aTEeJbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapamerpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIeHUE HauOOJbIINX U HAUMEHBIIUX 3HAYEHUH (PYHKINU.
Jlannast copep:karenbHasi JUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppPAIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYeCKass JUHUA «DyHKIUM W TpaduKu» TECHO
neperseTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3ydeHue cTreneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH JJIsl pelIeHus 3a1ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMA BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HoOi ¢dopme: aHATUTHYECKOM, Tpaduyueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenbHasg nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIoOmanun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TIpoueccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas: TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeJNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXcsl, MO3BOJSIET UM CTPOUTH CBOM PACCYKIICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BAHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENECH peanbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIaIHbIX 3axad. [lpu
pelIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Hagyaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yuyeOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble mepuoanueckue npoou. IlpuMeHeHue npoOel W MPOIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaIbHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPPALMOHAIBHBIE YHCIA.
ApudmMernueckne  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyiib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkéHHBIC BBRIYMCIICHUS, MMPaBUIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom Herorona. Hcnonp3oBaHue
NOoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIICHH M €TI0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapu¢pma. JleciTuuHble M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

HppanmonanbHbie ypaBHEHUS. OcHOBHEBIC METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI perieHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeil HayKu U peasibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pyskiuit. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkiun. Hanbonpiiee 1 HauMeHblliee 3HaYeHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTH4yHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U LEJIBbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpruyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBAaTENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOTrpeCCUr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HempepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, reOMeTpUUeCKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBogubie  snmemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPaBHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUUECKMX  YpPaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHUM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eoMmerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronometpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHHUs ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAMMEHBLIErO0  3HAYEHUU
HEIpPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUYaIOMIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (u3NYecKass aKTHBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3OBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIIUTAHUS :

c(hOPMHUPOBAHHOCTh  AKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AeATENIbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOl KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus YydeOHOW 3agadu  (CpaBHHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOPEUYUE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA KCHEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BbeKTa, SBJICHHUS, TIPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENBbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TNPOIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JIJIA PEIICHUA 3a]1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopMm npeacTaBICHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISITh €€ B pa3IuyHbIX (dopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABISAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlMK U OCOOEHHOCTEH ayJUuTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH IPUUMUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHECHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucjia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoMyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOKEHHBIC BBIYUCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKHUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZIHO OMEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BAaTh MOAXOAANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pPa3IU4YHbIE METOAbl PEIICHHUS palUOHANBHBIX M JPOOHO-
palMOHAIBHBIX ypAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C€ UeNbIMA KO3(UIMEeHTaMi, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHA Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

cBOOOJIHO ONEpUpOBAaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 g BBIYUCICHHUS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi NpeoOpa3oBaHMS
BBIPAKEHUN;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B MJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYIIBI ISl TPEOOPa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3aaHusl (HyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKuuH, rpaduxk QyHKIMH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NEePUOINYECKHE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHue (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTENeHHOW (YHKUHUU C HATypajJbHbIM M LEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: MOKa3aTellbHAas WU JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PELICHUS
YPaBHEHHU;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpapuku (YHKUMA i1 MCCIENOBAaHMA MPOLECCOB H
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPUPOBATH MOHATHIMU: apuPMeTHdeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: HENpPEepbIBHbIE (GYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka GyHKINN;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH MOHATUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHIM CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX PEAMETOB;

cBOOOJHO OINEpPHPOBaATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIU3ay:

Yucsa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen s peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars paloOHaJbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTaBIATh
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YIIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKU KOMMO3UIMU (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (QYHKIUU JJI1 MOJCIUPOBAHUS W UCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITI0JIH30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJI30BaTh IPOU3BOAHYIO [JI HAXOXJCHUS HAWIY4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOrO (Qopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJUTh TMEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHIaIbHbIX ypaBHEHUH;

pemiath MPUKJIAJHbIE 3a7a4d, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH

24

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

Oynkiun 1 rpaguku. CreneHHas GyHKLIUSA C
LeJIBIM [TOKa3aTeIeM

12

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

ApudmeTrueckuil KOpeHb N-Oi CTETNEHHU.
HppanmonaibHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie
YpaBHEHUS

15

10

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://urok. 1sept.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/

Jlorapudmuaeckas GpyHKIHS.
Jlorapudmuueckue ypaBHEHUS

18

https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru
http://school-
collection.edu.ru/
https://www.yaklass.ru/
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https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

Tpuronomerpudeckre BoIpaKeHUs U
YpaBHEHHUS

22

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

ITocnenoBaTenbHOCTH U IPOTPECCHH

10

http://school-

collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui
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HenpepriBabie pynkiuu. [IponsBoanas

20
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https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui
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collection.edu.ru/
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OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

UccnenoBanmne QyHKIHI ¢ TOMOIIBIO
MPOU3BOIHOMN

KoanuecTBo 4acoB

Bcero

22

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

IlepBooOpazHas 1 UHTETpa

12

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

I'paduku TpUrOHOMETPHUECKUX (DYHKIIUH.

Tpuronomerpuyeckue HepaBeHCTBA

14

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru

HppaunoHanbHble, TOKa3aTEIbHbIE U
norapupMHUUECKUE HEPABEHCTBA

24

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
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KommniiekcHble uuncia

10
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collection.edu.ru/

https://www.yaklass.ru/

https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru

HarypanbHble u nensie yucna

CucreMsl paliioHaIbHBIX, UPPALNOHATBHBIX
MOKAa3aTeIbHBIX U JOrapu(pMUUecKux
ypaBHEHUH

3amauu ¢ mapaMeTpamu

10

12

16

http://school-

collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru
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[ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

136

11

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[[MHOK€eCTBO, ONepaly HaJl http://school-
1 . 1 0 0 .
MHO>XECTBaMHU U UX CBOUCTBA collection.edu.ru/
2 Huarpammsl Ditniepa-Benna 1 0 0 https://mob-edu.com/ui
[IpuMeHeHne TeOpeTHKO-
3 MHO’KECTBEHHOI'O armnapara Jyisl peleHus 1 0 0 https://mob-edu.com/ui
3a/1a4
Pannonansuelie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 0 0 https://urok.lsept.ru/
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 https://www.yaklass.ru/
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
ITpumenenue qpoOeii U MPOIEHTOB I
6 P P P 1 0 0 https://uztest.ru/
pElIeHs TPUKIAJAHbIX 3a7a4
7 CrapToBbIil KOHTPOJIb 1 1 0
elicTBUTENbHBIE YKclia. PallnoHaabHbIE U .
8 A 1 0 0 https://mob-edu.com/ui
MppALIMOHATIbHBIE YHCIIa
Apudmernueckue orneparnm ¢
9 p\, ¢ P 1 0 0 https://urok.1sept.ru/
JIEHCTBUTEIbHBIMU YUCIIAMH
Mopaynb AeCTBUTEIBLHOTO YUCIIA U €r0 .
10 4 1 0 0 https://mob-edu.com/ui

CBOMCTBA
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[TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHUIIA

http://school-

11 OKpYTJICHUS, TPUKUIKA j/I OIICHKA collection.edu.ru/
pe3ynbTaTa BEIUUCICHUN
OCHOBHBIE METO/IbI PELLIEHUS LENbIX U

12 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U https://uztest.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS LIEbIX U

13 JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U https://www.yaklass.ru/
HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U

14 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U ege.sdamgia.ru
HEPaBEHCTB
MHorowieHsl OT OJHON MEPEMEHHOM.

15 JleneHrne MHOTOWIEHA HA MHOTOWIEH C https://mob-edu.com/ui
octaTtkoM. Teopema besy

16 MHOroUneHEL ¢ eMbIMU https://mob-edu.com/ui
koa¢p¢unuentamu. Teopema Buera

17 Peienne cucreM TUHENHBIX YPaBHEHUN mm

collection.edu.ru/

18 Pemenue cucremM TMHEWHBIX YpaBHEHHU ege.sdamgia.ru
Marpuiia cucteMsbl TUHEHHBIX YPaBHEHUH.

19 Onpenemuren lf,danHHH 22, i:ro https://urok.1sept.ru/
FeOMETPUUECKUN CMBICT Y CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS
Onpenenurens MaTpuLbl 2X2, €ro

20 T€OMETPUUYECKUIN CMBICIT U CBOMCTBA; https://uztest.ru/
BBIUMCJIEHUE €r0 3HaYCHUS

21 [IpuMeHeHue onpeaenuTens A peleHus https://mob-edu.com/ui
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemrenne IMPUKJIAAHbIX 3a1a4 C IOMOIIbIO

22 . . https://www.yaklass.ru/
CUCTEMBI JIMTHEWHBIX ypPaBHEHUH
Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO .
23 N . ege.sdamgia.ru
CUCTEMBbI JINHEWHBIX YpPaBHEHUHI
KonTtponpnas padora: Nel:
24 "PanrionanbHbIe ypaBHEHHS U
HepaBeHCcTBA. CHCTEMBI TUHEHHBIX
ypaBHeHUH"
OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
25 B3anmuo obpatHble QyHKIUH. https://urok. 1sept.ru/
Komrmozumus ¢pyHKImi
['paduk KIIUU. DJIeMEeHTapHbIe )
26 pagu Gym p . https://mob-edu.com/ui
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacTp onpeaeneHuss 1 MHOXKECTBO
27 3HayeHud pynkuuu. Hynu pyHkuuum htip: school
YHICHHH. B YHICHHH. collection.edu.ru/
[TpoMexyTKH 3HaK MOCTOSIHCTBA
UeETHbie 1 HEUETHBIE PYHKITUH.
28 [Tepuoanueckue ¢pynkuuu. [IpomexyTku https://uztest.ru/
MOHOTOHHOCTH (pyHKIIHH
MakcHMyMBbI 1 MUHUMYMBI ()YHKITHH.
29 Haubonpiiee u HauMeHbIIee 3HAYCHUE ege.sdamgia.ru
(GYHKIIMHM Ha TPOMEXKYTKE
Jlunelinas, KBagpaTU4YHas U IpoOHO-
30 . P P https://www.yaklass.ru/
TuHeHas QyHKuun
DJIeMEHTapHOE UCCIIeJOBAaHUE U .
31 P . https://mob-edu.com/ui
MOCTPOCHHE TPAPHUKOB ITUX (PYHKLIUH
32 DJIeMEHTapHOE UCCIIEIOBAHUE U https://urok.1sept.ru/



https://www.yaklass.ru/
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MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 H https://mob-edu.com/ui
BIOTOHA

34 CreneHs ¢ 1enbIM IToKa3zarenaeM. bruaom http://school-
HrroTona collection.edu.ru/
Crenennast GyHKIHUS C HATYpPaJIbHBIM

35 [eJIBIM MMoKa3zareieM. EE cBoiicTBa u https://mob-edu.com/ui
rpaduk

36 KonTtponpHast padora:Ne2: "CreneHnas
¢ynkuus. E€ coiicTBa u rpadux"
ApudmMeTnueckuil KOpeHb HATYPaAIbHOH

37 pu¢ . p yp https://www.yaklass.ru/
CTEIIEHN U €r0 CBOMCTBA
ApudmMernueckuii KOpeHb HATYPAILHONR .

38 pud N p P https://mob-edu.com/ui
CTEIEHU U €T0 CBOKMCTBA
ITpeoOpa3oBaHmusa YHMCIIOBEIX BBEIPAKEHUI )

39 peobp P ’ ege.sdamgia.ru
COJIEpXKAIINX CTETIEHU U KOPHU
IIpeoOpa3oBaHus YUCIOBLIX BEIPAXKEHUI

40 peobp p ’ https://urok.1sept.ru/
COJIepXalINX CTETIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, http://school-
COJZIEPKAIIUX CTEIIEHU U KOPHU collection.edu.ru/
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METOJBI PEMIEHUS] UPPANUOHAITBHBIX https://mob-edu.com/ui
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METOIBI PEIICHUS UPPALIMOHATBHBIX https://uztest.ru/

p pp https://uztest.ru/

YpaBHEHUN
Hppannonanbuele ypaBHeHUsI. OCHOBHBIE )

44 PP P ege.sdamgia.ru

MCTOJbI PCHICHUSA UPPALTUOHAIIBHBIX
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ypaBHEHUI

PaBHOCHIBEHBIC MNEPEXO0bl B pCICHUA

45 . https://mob-edu.com/ui
UPPALMOHATIBHBIX YpaBHEHUN
PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH

46 p Ij https://www.yaklass.ru/
UPPALMOHATIBHBIX YPABHEHHM
PaBHOCHIIBHBIE TTEPEXO/IBI B PEHICHUHU

47 p 13 https://uztest.ru/
HUPPALMOHATILHBIX YpaBHEHUHN
PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUN

48 p li) https://urok. 1sept.ru/
HUPPALMOHATILHBIX YpaBHEHUHT
CaoiicTBa U rpaduK KOpHS N-Oi CTEHEHH

49 KaK (YHKIIMH 0OpaTHOW CTETICHH C https://mob-edu.com/ui
HATypaJIbHBIM IOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (PyHKIIMM 0OpaTHOW CTENEHHU C hip: shools

YHER p collection.edu.ru/

HaTypaJbHbIM MOKa3aTeIeM
Kontponbnas padota Ne3: "CpoiicTBa u

51 rpaduk KOpHS N-0il CTENeHu.
WppannonanbHble ypaBHeHUS"
CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U .

52 .. . P https://mob-edu.com/ui
e€ cBolicTBa
CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U

53 . . p https://www.yaklass.ru/
e€ cBoiicTBa

54 ITpomexyTOUHBIN KOHTPOJIb
IToka3arenpHas KIus1, €€ CBOMCTBA U

55 Pyn ’ https://urok. 1sept.ru/
rpadux
Hcnons3oBanue rpadpuka QyHKIUN A5 )

56 . ege.sdamgia.ru
pelIeHus] ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIIUN 115 http://school-
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peuieHusl ypaBHEHU I

collection.edu.ru/

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/IbI PELICHUS TOKA3aTEIbHBIX 0 0 https://mob-edu.com/ui
ypaBHEHUH
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE

59 METO/IbI PEIICHUS TOKa3aTEeIbHBIX 0 0 ege.sdamgia.ru
ypaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 0 0 https://www.yaklass.ru/
YpaBHEHUU
KonTtponbsHast padora Ne4:

61 "TlokazarenbHast QyHKIIHS. 1 0
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm yucmna. CoiicTBa jgorapudma 0 0 https://mob-edu.com/ui

63 Jlorapudm umncna. CoiicTBa jJorapudpma 0 0 https://urok. 1sept.ru/

64 Jlorapudm yucmna. CoiicTBa jgorapudma 0 0 https://mob-edu.com/ui

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 0 0 %u. o/

66 JecsaTuyHbIe U HaTypaJbHBIE JTOTapU(PMBbI 0 0 https://mob-edu.com/ui

67 [TpeoOpa3oBaHue BBIpAXKEHUH, 0 0 httos:/fuztest.ru/
coJiepKaliX JOorapr(pmbl HUpRUZIESLI

68 [IpeobpazoBanue BBIpAXKEHUIA, 0 0 ege.sdamgia.ru
coJiepKaluX Jorapu(pmbl

69 Hpeobpasoparite BbIpwieHHit, 0 0 https://www.yaklass.ru/
COJIepXKaIIuX JorapudMbl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 0 0 hitps-//mob-cducom/ui
u rpaduk

71 Jlorapudmuueckas GhyHKIms, €€ CBONWCTBA 0 0 https://urok.1sept.ru/
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u rpadux

Hcnonw3oBanue rpadpuka QyHKIUN A5

72 . https://mob-edu.com/ui
pelieHus ypaBHEHUH
7 Hcnonb3oBanue rpaduka GyHKIUN 115 http://school-
peuieHusi ypaBHEHUM collection.edu.ru/
Jlorapudmuueckre ypaBHEHUSI.
74 OCHOBHBIE METO/IbI pEUICHUS https://mob-edu.com/ui
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.
75 OCHOBHBIEC METO/IbI PEIICHUS ege.sdamgia.ru
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.
76 OCHOBHBIE METObI PELICHUS https://uztest.ru/
nmorapu(MUUECKUX YpaBHEHUN
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
77 p pv https://urok.1sept.ru/
norapu(pMHUECKUX ypaBHEHHIMA
PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT .
78 . https://mob-edu.com/ui
norapu(MUUECKUX YpaBHEHUN
Konrtponbnas pabora Ne5:
79 "Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHHS"
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
80 Yo e https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC .
81 https://mob-edu.com/ui
YHUCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC .
82 P ye &p Y P https://mob-edu.com/ui
YHUCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC https://urok.1sept.ru/
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YHUCJIOBOT'O apryMEHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

http://school-

84 OmpecICHUe TPUTOHOMETPHUICCKHIX :
peAl . p p collection.edu.ru/
(yHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
85 OnpeAeieHue TPUrOHOMETPUYECKHUX https://mob-edu.com/ui
(GyHKIMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUYECKHE )
86 P P https://mob-edu.com/ui
bopMyIbI
OCHOBHBIC TPUTOHOMETPUUYCCKHE
87 P P https://uztest.ru/
bopmybl
OCHOBHBIE TPUTOHOMETPUUYECKHE
88 P P https://urok.1sept.ru/
bopMyIbI
OCHOBHBIC TPUTOHOMETPUUYCCKHE .
89 P P https://mob-edu.com/ui
bopMmyIbl
ITpeoOpa3oBanmre TPUTOHOMETPHUUECKUX .
90 peobp . P P ege.sdamgia.ru
BBIPKCHUI
[TpeoOpazoBaHKe TPUTOHOMETPHUUICCKUX
91 peoop N P p https://www.yaklass.ru/
BBIpXEHUI
[IpeoGpazoBanre TPUTOHOMETPHUUISCKUX )
92 beoop . P P https://mob-edu.com/ui
BBIpKEHUI
IIpeoOpa3oBaHre TPUTOHOMETPUUECKHAX .
93 peobp . P R ege.sdamgia.ru
BBIPKCHUI
Perrenre TpUrOHOMETPUYCCKUX .
94 Vp P ege.sdamgia.ru
ypaBHEHUU
Penienne TpUroHOMETPHUUECKHUX
95 E‘p P https://urok.1sept.ru/
ypaBHEHUU
96 Pelienue TpuroHOMETPUYECKHUX http://school-
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ypaBHEHUI

collection.edu.ru/

Pemmenuie TpUroHOMeTpHUUECKUX

97 o https://uztest.ru/
ypaBHEHUU
Pemenvie TpUroHOMETPHUYESCKUX )
98 E‘p R https://mob-edu.com/ui
ypaBHEHUU
Pemenne TpUroHOMETPHUUECKUX
99 Up P https://www.yaklass.ru/
ypaBHEHUU
Perntenne TpUroHOMETPUUECKHX .
100 Up P ege.sdamgia.ru
ypaBHEHUU
KonTponbnas pabota Neb:
101 "TpUroHOMETPUYECKHUE BhIPAKEHUS U
TPUTOHOMETPHYECKHUE ypaBHEHUS"
ITocemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS
N http://school-
102 II0CJIEqOBATEIBHOCTEN. MeTo .
. collection.edu.ru/
MaTeMaTU4eCKOU UHIYKLIIUH
MoOHOTOHHBIE U OTpaHUYCHHBIC
103 MocJieIoBaTeIbHOCTH. VicTopus ananuza https://mob-edu.com/ui
OECKOHEYHO MAaJIbIX
104 Apudmernueckas Iporpeccus ege.sdamgia.ru
105 I'eometpuueckas mporpeccust https://urok.1sept.ru/
BeckoHeuHo yOBIBaroIas reoMeTpruYecKas )
106 Y P https://mob-edu.com/ui
porpeccust
107 CymMa GeckoHEUHO yObIBaroIei http://school-
T€OMETPUYECKON MTPOTrPECCUU collection.edu.ru/
JIMHEWHEIN 1 SKCIOHEHITHATbHBIN POCT. .
108 p https://mob-edu.com/ui
Uucno e. DopMyna CIOKHBIX IPOLEHTOB
JIMHEWHBIN M SKCIIOHEHIINAJIbHBIN POCT. .
109 p https://mob-edu.com/ui

Uucno e. DopMyna CIOKHBIX POLEHTOB
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Hcnonws3oBanue nporpeccuu uist

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO https://urok.1sept.ru/
Xapaxkrepa

11 KonTponpHas padota Ne7:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpepsiBHBIC (DYHKIIMK ¥ MX CBOKWCTBA https://mob-edu.com/ui
Touka pa3pbiBa. ACUMITOTHI TpadUKOB .

113 pu P pag https://mob-edu.com/ui
byHKIMi

114 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA http://school-
OTpe3Ke collection.edu.ru/
CaoiicTBa KLU HENPEepbIBHBIX HA )

115 Pynicu Pep https://mob-edu.com/ui
OTpe3Ke
Metoa UHTEPBAJIOB I PEIICHUS )

116 A p AP https://mob-edu.com/ui
HEPaBEHCTB
MeTto1 HHTEPBAJIOB ISl PEIICHUS

117 A P AP https://www.yaklass.ru/
HEPaBEHCTB
Metoa MHTEPBAJIOB IS pELLICHUS

118 A p AP https://urok.1sept.ru/
HEPaBEHCTB
[IpumeHeHne CBOMCTB HEMPEPBHIBHBIX )

119 p . pep https://mob-edu.com/ui
GyHKIMH U151 perenust 3a1a4
[IprmeHeHne CBOMCTB HEMPEPBIBHBIX

120 prete pep hitps://uztest.n/
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast npon3BOIHbIE GYHKIUU ege.sdamgia.ru

122 Omnpenenenue, TeOMETPUIECKUI CMBICI http://school-
MIPOU3BOAHOMN collection.edu.ru/
Onpenenenne, GU3NYECKUN CMBICT )

123 P . ¢ ege.sdamgia.ru
MIPOU3BOTHOM

124 YpaBHeHHE KacaTeIbHOU K rpaduKy https://mob-edu.com/ui
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byHKIIUN

YpaBHeHUE KacaTeIbHOU K rpaduKy

125 1 0 https://www.yaklass.ru/
byHKIIUN

126 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1 0 https://urok.1sept.ru/

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 https://mob-edu.com/ui
I1 ene .

128 POU3BOJIHASL CYMMBI, IPOU3BE] Ijl/IfI, | 0 ege.sdamgia.ru
YaCTHOTO ¥ KOMIIO3ULIUU (HYHKITUI
I1

129 POTISBOATAT CYMMBL, HpomBeHteHﬂ’ 1 0 https://www.yaklass.ru/
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHAs CYMMBI, HpOI/ISBeHteI/ISI, 1 0 hittos:/fuztest.ru/
YaCTHOTO ¥ KOMITO3HIIUU (hYHKITUH HEPSUZESLIL

131 KonTponbnas pabota Ne§: 1 1
"[IpousBognas"
IT , 0000 ,

132 OBTOPEHHUE, 000 meHIfe " " 1 0 https://urok.1sept.ru/
CUCTeMaTH3aIlus 3HaHWi: ""Y paBHCHUS

133 [ToBTOpenue, 06001IIEHNE, | 0 http://school-
cucreMaruzanus 3HaHui: "OyHaxuun" collection.edu.ru/

134 IIpomexxyTouHas arrecranus 1 1
IT 6006

135 OBTOPEHHE, 000 meHIfe’ 1 0 https://mob-edu.com/ui
CUCTEMAaTH3aIHsI 3HAHHHA
IToBTOpEHunE, 0600IIIEHHE, )

136 P R . 1 0 ege.sdamgia.ru
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 136 1

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxruecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen

[IpumeHeHne Mpou3BOIHOM K

1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 0 0 i ://S.C heol:

collection.edu.ru/

MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K

2 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 0 0 https://mob-edu.com/ui
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

3 MCCIIeI0BaHMIO (QYHKIIMI Ha 1 0 0 https://www.yaklass.ru/
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprMeHeHne npon3BOIHON K

4 MCCIIeI0BaHMIO (DYHKIIMI Ha 1 0 0 https://urok.lsept.ru/
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K

5 MCCIIeI0BaHMI0 QYHKIIMI Ha 1 0 0 https://mob-edu.com/ui
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

6 UCCIIeIOBaHMIO (PYHKIMH Ha 1 0 0 ege.sdamgia.ru
MOHOTOHHOCTb U 3KCTPEMYMBbI

7 BxoaH0# KOHTpOIB 1 1 0
Haxoxaenne HanbombIiero u

8 HAaWMEHBIIIETO 3HAYECHUS HEMPEPBIBHOM 1 0 0 https://mob-edu.com/ui
(GYHKIIMHA Ha OTPE3KE
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Haxoxnenue HanubonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

http://school-
collection.edu.ru/

10

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

ege.sdamgia.ru

11

12

13

Haxoxnenune HanOompIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHT HAa OTpE3Ke

Haxoxxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
(GyHKIINY Ha OTpe3Ke

[IpumeHeHue MPON3BOTHOM JIJIst
HAXO0X/ICHUS HAWTYYIIETrO PEeIeHHs B
MPUKIIATHBIX 3a7auax

https://urok.1sept.ru/

https://www.yaklass.ru/

https://mob-edu.com/ui

14

[Ipumenenre npou3BOIHON 1S
HAXOXKJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

ege.sdamgia.ru

15

[IpumeneHnre npou3BOIHOM IS
OTpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJ1aHHOT0 (GOPMYIION UITH
rpaduxom

http://school-
collection.edu.ru/

16

17

[Ipumenenre npou3BOIHOM 1S
ONpeAEICHUs CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

Komnosunus ¢pyHkuumit

https://urok.1sept.ru/

https://mob-edu.com/ui

18

Kommozurust ¢hyHKImiz

https://www.yaklass.ru/
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19 Komnosunus ¢pyHkuumit ege.sdamgia.ru
['eomeTpuyeckue 0Opas3bl ypaBHEHUH Ha )

20 P . P P https://mob-edu.com/ui
KOOPJMHATHOM TIOCKOCTH
['eomeTpuyeckue 0Opas3pl ypaBHEHUI Ha

21 p . p yp https://urok. 1 sept.ru/
KOOPJMHATHOM IJIOCKOCTH
KonTtponpHas padora Nel:

22 "HccnenoBanue GyHKIHA ¢ TTOMOIIIBIO
MPOU3BOAHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO

23 P P ’ https://www.yaklass.ru/
epBOOOPA3HBIX
[TepBooOpazHbIe 37I€MEHTAPHBIX

24 dbyukuuii. [IpaBuna HaxoxAeHUS https://mob-edu.com/ui
epBOOOPa3HBIX
[TepBooOpa3HbIe F1EMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxOXKAEHUSA ege.sdamgia.ru
epBOOOPA3HBIX

26 Huterpai. I'eomeTpuyeckuii CMbICT http://school-
HHTErpaia collection.edu.ru/
Brruncnenue onpenenéHHOro HHTErpaa .

27 - ege.sdamgia.ru
1o opmyne Herotona-JleltoHuma
Brruncnenue onpeneaéHHOro HHTETpaia :

28 P . P https://mob-edu.com/ui
o popmyne Herotona-JleitOHuma
ITpumenenue uaTerpaia st

29 P P . https://urok.1sept.ru/
HAXO0XJICHUS TUIOMIAIeH TUIOCKUX (PUTYD
[Ipumenenne nHTErpaNa 1is

30 HAXO0XJICHUS 00bEMOB r€OMETPUIECKIX ege.sdamgia.ru
TeN

31 [Ipumeps! pemenunit mudepeHaITbHbIX ege.sdamgia.ru



https://mob-edu.com/ui
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://urok.1sept.ru/

ypaBHEHUI

[Tpumepsl pemennii nuddepeHIuaTbHbIX

32 . https://mob-edu.com/ui
YpaBHECHHIA
Marematuueckoe MOJEIUPOBAHHE
http://school-
33 peabHbBIX MPOIECCOB C MOMOIIBIO )
N collection.edu.ru/
nuddepeHIATbHBIX YPaBHEHUH
34 KonTtponbsHast padora Ne2:
"[TepBooOpasHas 1 uHTETpan"
TpuroHomeTpuyecKue KIIMH, UX
35 p . p Py ’ https://urok. 1sept.ru/
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKINH, UX .
36 P . P Py ’ ege.sdamgia.ru
CBOIicTBa U rpaduKu
TpuroHomeTpuyecKue KIIMH, UX
37 p . p ym ’ https://www.yaklass.ru/
CBOICcTBa U rpaduKu
TpuroHomeTpu4ecKue KIIMH, UX .
38 P . P ymxrm, https://mob-edu.com/ui
CBOICcTBa U rpaduKu
Tpuronomerpuueckue GyHKIHH, UX .
39 P . P Py ’ ege.sdamgia.ru
CBOICcTBa U TpaduKu
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
40 ABHEHUU C MOMOIIBIO hip: ool
yp HIU collection.edu.ru/
TPUTOHOMETPHYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
41 YpaBHEHUH C TTOMOIIIBIO ege.sdamgia.ru
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
42 YpaBHEHUH C TIOMOIIBIO ege.sdamgia.ru
TPUTOHOMETPHIECKON OKPYKHOCTH
43 OT60p KOpHEH TPUTOHOMETPHUIECKHIX https://urok.1sept.ru/
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YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pewienne TpuroHOMETpUYECKUX

44 https://www.yaklass.ru/
HEPABEHCTB
Pemenne TpuroHoMeTprUYECKUX

45 https://mob-edu.com/ui
HEPaBEHCTB
Pemenne TpuroHOMeTpUYECKUX .

46 ege.sdamgia.ru
HEPaBEHCTB
Pemienue TpuronomeTpuyecKux .

47 R https://mob-edu.com/ui
HEPABEHCTB
Kontponbnas pabota Ne3: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.

Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS http://school-
[IOKa3aTeJIbHbIX HEPABEHCTB collection.edu.ru/
OCHOBHBIE METO/IbI pEIICHUS .

50 P https://mob-edu.com/ui
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS )

51 ege.sdamgia.ru
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

52 https://urok.1sept.ru/
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/TBI PEIIECHUS .

53 P https://mob-edu.com/ui
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS )

54 ege.sdamgia.ru
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS http://school-
JorapupMHUUECKUX HEPABEHCTB collection.edu.ru/

56 [IpoMeKyTOUHBIN KOHTPOJIb
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OCHOBHBIC MCTOJbI pCHICHUA

57 https://urok. 1 sept.ru/
HUPpALMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIEHUS )
58 P https://mob-edu.com/ui
UPpalMOHATILHBIX HEPABCHCTB
OCHOBHBIE METO/IBI PEILIEHUS
59 p https://www.yaklass.ru/
HUPpALMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIEHUS )
60 P https://mob-edu.com/ui
HUPpALMOHATILHBIX HEPABCHCTB
I'paduueckre MeTOIBI PELIEHUS )
61 pad P . ege.sdamgia.ru
UPPAIMOHATILHBIX YPABHCHHMA
I'padnueckre METOABI PELLIEHUS
62 pad P . https://urok. 1sept.ru/
UPPALMOHATIBHBIX YPAaBHEHHIM
I'paduueckre MeTOIBI PELIEHUS )
63 pad p . https://mob-edu.com/ui
MOKA3aTeIbHBIX YPaBHCHUN
64 I'padmuueckue metozs! penieHus http://school-
[MOKa3aTeJIbHBIX HEPABEHCTB collection.edu.ru/
I'padpuueckre METOBI PEIICHUS )
65 pag p . https://mob-edu.com/ui
norapu(pMUUECKUX ypaBHEHHIA
I'paduueckre MEeTOIBI PELIEHUS .
66 pad P ege.sdamgia.ru
norapu(pMUUECKIX HEPABEHCTB
I'paduueckre MeTOIBI pELIEHUS )
67 pad P ege.sdamgia.ru
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTobI peneHus
68 MOKA3aTeNbHBIX U JOTapU(YMUUECKUX hitp://school-
N p collection.edu.ru/
ypaBHEHUIA
['padmaeckre METOIBI pEIICHHS
69 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX https://urok. 1sept.ru/

ypaBHEHUU
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I'paduueckue MeTo Bl pemieHus

70 MOKa3aTeJIbHBIX U JIOTApUPMUISCKUX https://mob-edu.com/ui
HEPaBEHCTB
I'paduueckue MeTO Bl pemeHus
71 NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX ege.sdamgia.ru
HEPaBEHCTB
Kontponbnas pabota Ned:
72 "UppanronanbHelie, MOKa3aTeIbHbBIE U
JorapupMUUECKue HepaBeHCTBA"
KommuiekcHbie uncna. AnreOpanueckas u
73 b http://school-
TPUTOHOMETpHUYECKask (POPMBI 3aIIUCH :
P P p collection.edu.ru/
KOMILJIEKCHOTO Yncia
KommuiekcHbie uncna. AnreOpanueckas u
74 TpUrOHOMEeTpHUUecKast (pOpMBbI 3arnucu https://mob-edu.com/ui
KOMILJIEKCHOTO Yncia
Apudmernueckue omneparnu ¢ )
75 pu P ege.sdamgia.ru
KOMILJIEKCHBIMH YU CIIaMHU
Apudmernueckue onepanuu ¢
76 pucp P https://www.yaklass.ru/
KOMILJIEKCHBIMH YU CIIaMHU
N300paxeHne KOMIJIEKCHBIX YHCEN Ha
77 p . https://urok.1sept.ru/
KOOPJAMHATHOM MJIOCKOCTH
N300pakeHne KOMIUIEKCHBIX YHCeTT Ha )
78 P . https://mob-edu.com/ui
KOOPJIMHATHOM TIJIOCKOCTH
dopmyna Myaspa. Kopau n-oii creneHu .
79 pMY yasp P https://mob-edu.com/ui
13 KOMIUIEKCHOTO YHCIIa
20 ®opmyna Myaspa. Kopau n-oii crenenu http://school-
13 KOMILUIEKCHOTO YHCIIa collection.edu.ru/
81 [IpuMeHeHrne KOMIUIEKCHBIX YHCEIT JTsI ege.sdamgia.ru
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petieHus GU3NIECKUX U TE€OMETPHUICCKHIX
3a1a4

KonTponpHas padota Ne5:

82
"KommiekcHbie yucna"
83 HarypanbsHble U 1iesbie yucia https://www.yaklass.ru/
84 Harypasibnblie u nienbie yucia https://urok.1sept.ru/
[IpuMeHeHne NpU3HAKOB ACIUMOCTH )
85 P P https://mob-edu.com/ui
LEJIbIX YUCEIl
[IpuMeHeHne npu3HaKOB ACIUMOCTH .
86 P P ege.sdamgia.ru
LEJIbIX YUCEIl
[IpuMeHeHne npru3HaKOB ACIUMOCTH .
87 P P https://mob-edu.com/ui
uensix yucen: HOJl u HOK
28 [IpuMeHeHne TPU3HAKOB JIETMMOCTH http://school-
uenbix yncen: HOJ[ u HOK collection.edu.ru/
[IpuMeHeHne npru3HAKOB ACITUMOCTH .
89 ege.sdamgia.ru
LEJIbIX YHCEII: OCTATKU [0 MOJYJIIO
[IpuMeHeHne NprU3HAKOB ACIUMOCTH
90 P P https://urok.1sept.ru/
HEJIBIX YHCEJI: OCTATKH [0 MOJIYITIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH
91 LEJIbIX YHCEIl: arOpuT™ EBKInaa st https://mob-edu.com/ui
pELIeHUs 3a/1a4 B ENIbIX YUCIaX
9 KontponbHas padota Ne6: "Teopus
uenbix yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- https://mob-edu.com/ui
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. .
94 - P ege.sdamgia.ru

PaBHOCHIBHEIC CCTEMBI I CHCTEMEI-
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CIICACTBUA

95

96

97

OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYIIHOCTEU pallMOHAIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MppPaLMOHATIbHbIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUU

http://school-
collection.edu.ru/

https://urok.1sept.ru/

https://mob-edu.com/ui

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUN

https://www.yaklass.ru/

99

100

101

102

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CHCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHUU

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 001acTel HAYKH U peaslbHOM
KHU3HHU, HHTEPIPETaLUs OTYYeHHBIX
pe3yabTaToB

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
YKU3HU, UTHTEPIIPETaLUs OJy4YEHHBIX

ege.sdamgia.ru

https://urok.1sept.ru/

ege.sdamgia.ru

http://school-
collection.edu.ru/
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pe3yJIbTaToB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 13

103 pa3nuyHbIX 0071acTeil HAyKH U pealbHOM ege.sdamgia.ru
JKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yabTaToOB
Kontponbnas padorta Ne7: "CucteMbl

104 palroHaIBHBIX, UPPALMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI"
PannonanbHble ypaBHEHHUS C )

105 P https://mob-edu.com/ui
napaMeTpamu

106 PanmonansHbie HEPABEHCTBA C http://school-
rnapaMeTpaMmu collection.edu.ru/

107 PannonanbHbIe cucTeMBl ¢ TapaMeTpaMu ege.sdamgia.ru
HppauronanbHble ypaBHEHHS

108 PP P ’ https://urok.1sept.ru/
HEpaBEHCTBA C MapaMeTpamMu
HppannoHainLHBIE CUCTEMEL C .

109 pp https://mob-edu.com/ui
napameTpamMu
Iloka3zaTenbHBIC YpaBHCHUS i

110 P ’ ege.sdamgia.ru
HEpaBEHCTBA C MapaMeTpamMu

11 IToka3aTenbHbIE CUCTEMBI C http://school-
rapaMeTpaMmu collection.edu.ru/
Jlorapupmudeckue ypaBHEHUS )

112 pH P ’ https://mob-edu.com/ui
HEpaBEHCTBA C MapamMeTpamMu
Jlorapugmuueckue cUCTEMBI € .

113 pue ege.sdamgia.ru
napamMeTpamMmu

114 Tpuronomerpuieckue ypaBHEHUS C ege.sdamgia.ru
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napaMeTrpamu

115

116

TpuronomeTpuyeckrue HepaBEHCTBA C
napaMeTpamu

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

http://school-
collection.edu.ru/

https://mob-edu.com/ui

117

IToctpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTyalUil C MIOMOUIbIO YPABHEHUH C
napameTpamMu

https://urok.1sept.ru/

118

IToctpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYalHi C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

ege.sdamgia.ru

119

IToctpoenue u ucciegoBaHue
MaTEMaTUYECKUX MOJENEN peaabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

http://school-
collection.edu.ru/

120

121

Konrponbnas pabora Ne§: "3amgaun ¢
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHenus"

https://urok.1sept.ru/

122

[ToBTOpenwme, 0600IIEHNE,
cucTeMaru3anus 3HaHuil: "YpaBHEeHH"

https://www.yaklass.ru/

123

124

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHuii: "Y paBHEHN .
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,
cucreMaru3aius 3Hanuii: "HepaBeHncrpa"

https://mob-edu.com/ui

ege.sdamgia.ru
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[ToBTOpenue, 06001ICHNE,

http://school-

125 . i
cucremaTtusanus 3Hanuii: "HepaBencrna" collection.edu.ru/
IToBTOpenue, 0600IICHIE

126 P ’ N ' . https://urok. 1sept.ru/
cucreMarusanus 3Hanuil: "HepaBencrsa
[ToBTOpEHME, 0000IICHUE,

127 cucremaTtusanus 3Hanuil: "IIpousBoaHas https://mob-edu.com/ui
U e€ npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,

128 cucremaTtusanus 3Hanuii: "IIpousBoaHas ege.sdamgia.ru
U e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

129 cucreMartusaius 3Hanuii: "[IponsBoaHas https://www.yaklass.ru/
U e€ npuMeHeHue"

[ToBTOpenue, o6odIIEHNE,

130 cucreMaru3aius 3Hanuit: "Marerpan u ege.sdamgia.ru
ero npuMeHexue"

131 [ToBTOpenue, 06001IIEHNE, http://school-
cucreMarusanus 3HaHui: "OyHkuun" collection.edu.ru/
IToBTOpenue, 0000IIIEHIE

132 p ’ IH o " https://urok.1sept.ru/
cucTeMaru3alus 3HaHui: "OyHKIuu
IToBTOpenue, 0000IIEHHE

133 P ’ III o https://www.yaklass.ru/
cucreMaru3anus 3HaHui: "OyHKkuun"

134 Hrorosas KoHTpoJIbHAg padoTa

p p
IToBTOpenue, 0000MIEHHE .

135 P ’ III L https://mob-edu.com/ui
cHUCTEMAaTH3aLUs 3HAHUN
IToBTOpEeHnE, 0600IIIEHNE )

136 P ’ B ’ ege.sdamgia.ru

cUCTeMaTHu3anus 3HaHUHU
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MatemaTnka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penakuuei
[Tomonbckoro B.E., O61miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «K BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«3narensctBO «lIpocBemienre»

* Maremartuka. Anredpa 1 Hayajga MaTeMaTH4YEeCKOro aHaiusa, 11 kmacc/
Mep3snsik A.I'., Homuposckuit [{.A., [Tomakos B.M.; nox penakuuen
[Toponsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp «K BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1) Marematuka. Anredpa 1 Hayajla MaTeMaTudeckoro ananusa. 10 kmacc/
MepzisakA.I'.,Homuposckuii JI.A., TTonsaxoB B.M.; nox penakuueit [logonbckoro
B.E., Ob1iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M31aTenbCKuil IIEHTP
"BEHTAHA-TPA®"; Akinonepnoe obmiectBo «M3narensctBo «lIpocBemenue»
2) Maremaruka. AnreOpa U Hayaia MaTeMaTuueckoro aHanusa. 11 kmacc/
Mep3snsakA.I'.,Homuposckuii [I.A., [Tonsakos B.M.; nox penakuueii [logonsckoro

B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO M3aTenbekuii IeHTp



"BEHTAHA-TPA®"; AkuinonepHoe obiiectBo «M3aarensctBo «IIpocseiienne»
3) Maremartuka : anreOpa 1 Hauajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHSL.
Anrebpa 1 Ha4a0a MaTEMaTUYECKOTO aHanu3a. YTiyOI€HHbIN ypoBeHb : 10 kiace
: Metoauaeckoe mocodbue / E. B. byrko, A. I'. Mep3msixk, B. b. [Tononckwuii, M. C.
SAxup. — M. : Benrana-I'pad

4)Maremaruka : anredpa v Hayajga MaTeMaTHYECKOT0 aHaJIu3a, TeOETPHUS.
Anre0Opa 1 Havajia MaTEMaTUYECKOTO aHajau3a . YTIIyOonEéHHbIN ypoBeHs : 11
KJacc : meroanueckoe nocodue / E. B. bynko, A. I'. Mep3nsk, B. b. [lonoHckuit,
M. C. Axup. — M. : Benrana-I'pad

5) Maremartuka : anreOpa u Hayaja MaTeMaTHYECKOI0 aHAJIN3a, TEOMETPHUS.
Anre0Opa u Havajia MaTEMaTUYECKOT0 aHau3a. YTiIyosl€HHbIN ypoBeHb : 10 kiace
: CaMOCTOSITEJIbHBIC U KOHTPOJbHBIE paboThl/ A. I'. Mep3msik, B. b. [Tononckui,
E.M. PabunoBuu — M. : Benrana-I'pad

6) MaremaTuka : anreOpa U Hayajga MaTEeMAaTHYECKOI0 aHAJIN3a, TEOMETPHSI.
Anrebpa ¥ HayaJla MaTEMaTUYECKOTO aHamu3a. YTiyOI€HHbIN ypoBeHsb : 11 kiace
: CAMOCTOSTENIbHBIE U KOHTPOJIbHBIEC paboThl / A. I'. Mep3msik, B. b. [lononckuit,

E.M. PabunoBuu — M. : Bentana-I'pad

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



M5S0 - https://mob-edu.com/ui

Pemry EI'D - ege.sdamgia.ru

VY3recr - https://uztest.ru/

SAKnacc - https://www.yaklass.ru/

Komnekius LIOP - http://school-collection.edu.ru/

OTkpbITHIN YpOK. 1 ceHTsiOps - https://urok.1sept.ru/






MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU

MAQY COHI NeS "Hentp UnTex"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Koopannannonso- 3aMecTuTeNeM TUPEKTOpa
METOJIUYECKHUM COBETOM no YBP
MAOQOY COII Ne5 ®UO noanuck
«dentp UuTex»
IIpoTokom Ne_ IIporokom No_ IIpukaz Ne
OT«__ » 202 r. OT «__ » 202 1. OT«___ » 202 T
MII
PABOYAS ITPOI'PAMMA
(ID 334035)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1151 ooyuarommxest 10 — 11 ximaccoB

r. PacckaszoBo
2023 roxa



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMHUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMCEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

Ilenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuXcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO MPO(ECCUOHAIBHOIO
o0pa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPEICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI pEUIECHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEabHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpOBaHHUE MOHMMAHUS POJIM AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHUS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTEIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YUEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaToB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JTHHUAMH y4eOHOTo Kypca «l'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHSTUSMW», PEICBAHTHBIMH TE€OMETPHH Ha YriyOJIEHHOM ypoBHE OOydeHHs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBLHO U MOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YYaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus  Juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHOoe
M3YYCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOIKCHUIO H3YYEHUS MAaTeMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npoecCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B nmapajuieqbHONW MPOEKUHUH. YTJIbl C COHAMPABIEHHBIMU CTOPOHAMM, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTHIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiienn, OPSAMOYTOJIBHBIA — NApajuleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yrojibHass nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaAMUJIB,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHU/IbI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHs NPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasjIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE IPOU3BEJIECHUE

BEKTOPOB.
11 KJIACC

Tena Bpaimenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPaMUIbl 1 KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IpumHapa. llepecedenme cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAbL chepshl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO Y TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUSHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpssmoyronbHas
cucteMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LCHTpaJbHAsT CUMMETPHS, 3€pKAJbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOiiecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOI0 Hapoja, cpopMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHUS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyILIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUECKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpya0oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnn U pearn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXJy TMOHATUAMH, (QopMyIUpOBaThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUUECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4E€TOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEeKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUs;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLLEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHU 33a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTEeMaTU4YEeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC MU pe3yabTaT paldoThl,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
pELIEHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTIOIpaHHUKOB  (TIpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHH, LEHTP, OCh M INIOCKOCTb CHMMETPUH
Qurypes;

e CBOOOJHO OMNEpPUPOBATH MOHSATHUSMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3ada4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEANbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
HCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKkTUYECKUE 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUUMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHMYECKOW U CepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJ1acCU(PUIIMPOBATh B3aUMHOE PaCIookKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYMHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB W TeJl BpalllCHHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4d HA BBIYMCIICHHUE YTJIOB MEXKIY IMPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEUCHHS IWIMHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHMUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUYECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IpOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BATh IIOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUECKUX TOHIATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bgenenue B CTCPCOMCTPUIO

23

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

B3aumHoe pacnosnoxeHue npsMbix B
MIPOCTPAHCTBE

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJTIOCKOCTEH B MPOCTPAHCTBE

25

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok. 1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/
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Vsl u pacCToOAHNA

16

https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru
http://school-
collection.edu.ru/
https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

MHororpaHHuKH

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

BexkTops! B mpocTpaHcTBE

12

http://school-

collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS

3HAHUH

http://school-

collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

AHanuTHueckas reoMeCTpus

KoanuecTBo 4acoB

Bcero
padoThI

15 1

KonTpoJbHbIe

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

[ToBTOpEeHue, 06001IeHNE 1
cUcTeMaTH3aIus 3HAHUM

15 1

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

O6bEM MHOTOTpaHHHUKA

17 1

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru

Tena BpameHus

24 1

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
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[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

6 JIBrkeHus

[ToBTOpenue, o6o0IIEHNE U
CHCTEMAaTH3aINsI 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

102

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://urok.1sept.ru/

https://uztest.ru/
https://mob-edu.com/ui

ege.sdamgia.ru
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 CYHKE IIJIOCKOC apasuie 1 0 0 hup.ischool-
MCYHKE TIJIOCKOCTH, I JIETBHBIX .
pHeyH - 11ap collection.edu.ru/
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[TonsiTust cTepeoMeTpun: TOUKa, Mpsimas,
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1 0 0 https://mob-edu.com/ui
MJIOCKOCTH, MapaIeTbHBIX MPSIMbIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHA: IEepeceKkaronIrecs MI0CKOCTH,
3 [EPECEKAOIIMECS ITpsAMasi U IIOCKOCTb; 1 0 0 https://uztest.ru/
MOJIYIIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MIOCKOCTH,
4 1 0 0 http://school-
nepeceKarImecs npsamas 1 mioCKOCTb; .
p p ) collection.edu.ru/
MOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 0 0 https://urok.1sept.ru/
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300pakeHne
6 MIPOCTEUIIINX TPOCTPAHCTBEHHBIX (PUTYD, 1 0 0 https://www.yaklass.ru/
HECYIIECTBYIOIINX 00HEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 0 0 https://mob-edu.com/ui



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://uztest.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui

CIICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
HPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

N300pakeHre ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€6pa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e moCTpOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH 1IBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
p€6pa. N3o0pakeHne nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMH LIBETaMU

N300pakenne ceueHuit mupamMuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YepPe3 UX
p€opa. N3o0pakeHne nepeceueHus
MOJTYYEHHBIX IIOCKOCTEM.

https://mob-edu.com/ui

http://school-
collection.edu.ru/

https://uztest.ru/

https://mob-edu.com/ui

https://www.yaklass.ru/

https://urok.1sept.ru/



https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://uztest.ru/
https://mob-edu.com/ui
https://www.yaklass.ru/
https://urok.1sept.ru/

PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETAMH

14 Mertopn ciie10B i MOCTPOCHUS CEUEHU N https://mob-edu.com/ui
Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

15 CBolicTBa epeceyeHri MPSIMbIX U ege.sdamgia.ru
IIJIOCKOCTEMN
MGT?H CJIEJIOB JUIst HO(iTpO@HI/ISI CEUEHUH. htto:/fschool-

16 CaoiicTBa ?epecequHH NPSAMBIX U colIIection.e Juru/
MJIOCKOCTEH
[TocTpoenue ceuenuii B nmupamuie, Kyoe

17 1o TpéM TOYKaM Ha 13é6pax. Co3nanue httos://uztest.ru/
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB :
MOCTPOCHUS
[TocTpoenue ceuenunii B mupamu/ie, Kyoe

18 1o TpéM TOYKaM Ha ;V)é6pax. Co3znanue hitps://www.yaklass.ru/
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS
[TocTpoenue ceuenuii B nupamue, Kyoe

19 1o TpéM TOYKaM Ha ;V)é6pax. Co3znanue hitps://urok. Lsept.ou/
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS
[Toctpoenue cedenuii B nmupamue, Kyoe

20 10 TPEM TOYKaM Ha 13é6pax. Coznanue ege.sdamgia.ru
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS
[ToBTOpenue mianumerpuu: Teopema o htto:/school-

21 IPONOPLUHUOHATBHBIX OTpe3kax. [Tomodue b

TPEYTrOJIbHUKOB

collection.edu.ru/
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22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. McTtopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUHI

https://mob-edu.com/ui

23

KonTponsHas padora Nel: "AKCHOMBI
crepeomerpuun. Ceuenus"

24

B3aumHoe pacnonoxenue npsiMbIx B
npoctpadcTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKpemuBaroOnmxcs
npsaMeix. [lapamiensHble npsiMbIe B
IIPOCTPAHCTBE

https://uztest.ru/

25

Teopema 0 CynieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOM. JIeMMa o nepeceueHnn
NapauIeIbHBIX MPAMBIX IIJIOCKOCTBIO

https://urok.1sept.ru/

26

27

28

29

[TapamiensHOCTB Tpex NpsAMBIX. Teopema
0 TPEX MapaJIeNbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napajjienbHON NPOEKIUU

IlentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY NPSMBIMU

3azayn Ha 10KA3aTEILCTBO U
HCCIIEN0BAaHUE, CBA3AaHHBIE C

https://mob-edu.com/ui

https://uztest.ru/

https://mob-edu.com/ui

ege.sdamgia.ru
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https://mob-edu.com/ui

PacIoIoKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: MapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJIeIbHOCTHU MPSAMON U MIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

http://school-
collection.edu.ru/

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

https://www.vaklass.ru/

32

33

34

35

36

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 NMPSIMYI0 Ha YepTexe U
MapajuIebHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas IPOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napauienenumneaa. CBoncTea
napajuieNienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE
IIPUHAUIEKANTYI0 JaHHOW IIJIOCKOCTH U
CIIEJICTBUS U3 HEE

CaolicTBa napasuieabHbIX MIOCKOCTEN: O

NnapajiCJIbHOCTH NPAMBIX MEPCCCUCHUA
IMpU NMEPCCCUYCHUU NBYX IMapaUICIIbHBIX

https://urok.1sept.ru/

https://mob-edu.com/ui

https://urok.1sept.ru/

https://mob-edu.com/ui

http://school-
collection.edu.ru/
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IIJIOCKOCTEM TpeThen

CBolicTBa napauiesIbHbIX IJTIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMBbIX,

37 3aKJIFOYEHHBIX MEXY MMapaJuIeIbHbIMU https://mob-edu.com/ui
IJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JIBYMsI ITapaJIeIbHBIMU TI0CKOCTSIMU
[ToBTopenue: Teopema Iludaropa Ha
38 https://uztest.ru/
IIJIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPUS .
39 ege.sdamgia.ru
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a v MPSAMOYTOIBHOTO
40 pAMOYT https://urok. 1sept.ru/
napajuienaenunena
Boruncnenue 1MH OTpe3KOB B KyOe U .
41 ege.sdamgia.ru
IIPSIMOYTOJIBHOM IapajuIeIenuIee
IlepneH AUKYIAPHOCTD MPSAMON U
nockocty. [Ipusnak
42 . https://urok.1sept.ru/
NEePHEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH
[IeprieHAUKYIAPHOCTD NPAMOU U
mrockoctu. [IpusHax
43 p . https://www.yaklass.ru/
NEePHEHANKYISIPHOCTH IPSIMOM U
IUIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH .
44 P - 1P https://mob-edu.com/ui
4yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH
[TnockocTH 1 MepIIeHINKYISIPHBIC UM
45 yoAp https://uztest.ru/

IIPSAMBIC B MHOI'OI'paHHUKAX



https://mob-edu.com/ui
https://uztest.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
https://uztest.ru/

[IimockocTH U NepHeHIUKYISIPHbIE UM

46 ege.sdamgia.ru
IpsIMbIE B MHOTOI'PaHHHUKAX
[lepnienauKymsip U HAKJIOHHASL.
47 ITocTpoenne nepneHauKymsipa u3 TOUKU https://mob-edu.com/ui
Ha IPSIMYIO
[lepnenauKyIsp ¥ HAKJIOHHASA.
48 [TocTpoeHue nepneHauKyIIsipa u3 TOUYKH hutp. “schowl:
P PHCHAMIKY AP collection.edu.ru/
Ha TIPSIMYIO
Teopema o0 TpEX NEpHEHAUKYIApaAX )
49 P P P YBP https://mob-edu.com/ui
(npsimast 1 oOpaTHas)
Teopema 0 TpEX nMepHnEeHAUKYISIPax
50 P P P yop https://urok.1sept.ru/
(mpsimast 1 oOpartHas)
VYron Mexay CKpelrBatoUMUC )
51 ege.sdamgia.ru
MPSIMBIMU
[Touck neprneHIuKyIsIPHBIX IPSIMBIX C
52 IIOMOIIIBIO IIEPIEHAUKYIISPHBIX https://www.yaklass.ru/
IIJIOCKOCTEMN
53 OpTOroHanbHOE MPOSKTUPOBAHUE https://mob-edu.com/ui
[Toctpoenue ceueHuit Kyoa, mIpU3MBIL,
54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO https://mob-edu.com/ui
OPTOTOHAJILHON IIPOEKIUU
[TocTpoenue ceuenwuii kyba, MPU3MBI,
55 [IPaBUIILHOM MUPAMUIBI C TIOMOIIBIO ege.sdamgia.ru
OPTOTOHAJILHON MPOEKIINU
CummeTpus B IPOCTPAHCTBE
http://school-
56 OTHOCHUTEJIbHO TUI0CKOCTHU. [1mockocT :
N collection.edu.ru/
CUMMETPU B MHOTOTPaHHUKAX
57 [Ipr3HaKk nepneHIuKyJIIpHOCTH TPSIMOM https://mob-edu.com/ui



https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
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U IJIOCKOCTH KaK CJICACTBUC CUMMCTPUHU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér

58 N https://uztest.ru/
paccTOsTHUM OT TOYKHU JI0 IIIOCKOCTH
[IpaBunpHBIE MHOTOTpaHHUKU. Pacuér

59 N https://urok.1sept.ru/
PAcCTOSIHUM OT TOYKHU J0 IJIOCKOCTH
CriocoObl ONyCTUTH TEPIICHANKYIISPHI:

60 CHUMMETpPHUS, CIBUT TOYKH 110 https://mob-edu.com/ui
napajuieIbHON NpsMon
CnBur 1o HenapayyIeIbHOU MPSIMON

61 P . p ’ https://www.yaklass.ru/
M3MEHEHUE PACCTOSHUM
KonTponbnas pabota No2: "B3aumnoe

62 pacIoaoXeHue MPAMbBIX U INIOCKOCTEH B
npocTtpaHcTse"
[ToBTOpEeHME: Yyroy MeXIy NMPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B .

63 > 1P P ege.sdamgia.ru
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB
[ToBTOpEHME: yroym Mexay

64 CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B hutp::2school-

P P collection.edu.ru/

MIPOCTPAHCTBE
['eomeTpuyeckre METOAbI BHIYUCIICHHS

65 yriia MeXIy MPSMBIMHU B ege.sdamgia.ru
MHOTOTPaHHHUKAX
JByrpanHbiii yroj. CBONCTBO JTUHEHHBIX

66 yrp yr https://uztest.ru/
YTJIOB ABYTPAHHOTO yTiia
[lepnieHauKyAsIpHBIE MIJIOCKOCTH.

67 CBolicTBa B3aMMHO NEPIEHANKYIIAPHBIX https://mob-edu.com/ui

IJIOCKOCTEN



https://uztest.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://uztest.ru/
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[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi

68 . https://www.yaklass.ru/
MIEpECEUCHMS IBYX IIOCKOCTEN
NEPHEHANKYIISIPHBIX TPEThEU IITIOCKOCTH
[IpsiMoyTroBHBIN Mapauienenunen; Kyo;
69 U3MEPEHHUsI, CBOMCTBA MPAMOYTOJIBHOTO https://urok.1sept.ru/
napajuienaenumnena
Teopema o0 quaroHaid IPSIMOYTOJILHOIO .
70 P PIAMOYT . https://mob-edu.com/ui
napajuleenunea u ciIeCTBUe U3 Hee
CrepeomeTpuyuecKue U NpUKIaJHbIe
http://school-
71 3a/1a4u, CBA3aHHBIE CO B3aUMHBIM :
collection.edu.ru/
PacoJIOKEHUEM MPSAMBIX U IIJIOCKOCTH
[ToBTOpEHME: CKpEMMBAIOLIUEC
72 HpsIMBble, TapalIeIbHbIE INIOCKOCTH B https://mob-edu.com/ui
CTaHIAPTHBIX MHOTOTPAHHUKAX
[Tapa napaynenbHBIX IIIOCKOCTEW HA
CKPELIMBAIOIINXCA MPSMBIX, PACCTOSTHUE
73 P P P https://uztest.ru/
MEXY CKPELIUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYaLUAX
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, )
74 . ege.sdamgia.ru
paccTosiHue OT NMPSAMOM J0 MIIOCKOCTH
Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
75 p p . https://www.yaklass.ru/
ITOMOIIBIO IEPIEHIUKYIIIPHON
MIJIOCKOCTH
Tpé€XrpaHHslii yroi, HepaBeHCTBa s
76 TPEXIpaHHbIX yrioB. Teopema https://mob-edu.com/ui

[Mugaropa, TeopeMbl KOCUHYCOB H



https://www.yaklass.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
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CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1 0 0 https://urok. 1sept.ru/
reoJie3NYeCcKue JIMHUHU Ha 3eMIie
K 6ota Ne3: "V
73 OHTpo.]'ILHé'l'H padora Ne bl U | | 0
paccTostHus
CucremaTtu3zanus 3HaHUN http://school-
79 " " 1 0 0 :
MHOrorpaHHuK M €ro 3J€MEHThI collection.edu.ru/
I1 .B NI
80 VIDAMLAA, DB HTHPEMI. L PAniiibHA 1 0 0 https://urok.1sept.ru/
nupamua
81 [Ipusma. [IpsiMast U HaKJIOHHASI IPU3MBIL. 1 0 0 hitps/ yaklass.u/
[IpaBunpHas npuzma
N o
82 pAMOH HapanJ{eJIenHHez[, 1 0 0 https://mob-edu.com/ui
MPSIMOYTOJIBHBIN Mapajuiesenume, Kyo
B .T
83 EIHYKHHG MHOTOTPAHHIIGL Jeopemd 1 0 0 https://mob-edu.com/ui
Ditnepa
Brinykiibie MHOrorpannuku. Teopema
84 Oiinepa. IIpaBunbHbIE 1 1 0 0 https://urok. 1sept.ru/
MOJIYIIPaBUJIbHBIE MHOTOTPAHHUKHU
K 6ota Ne4:
g5 E OHTPOJIbHAS pa '(')Ta o | | 0
MHoOrorpasHuku
II
26 OHSITUE BEKTOpA Ha IUIOCKOCTHU U B | 0 0 hitps://mob-edu.com/ui
MIPOCTPAHCTBE
http://school-
87 Cymma BeKTOpOB ! 0 0 collection.edu.ru/
88 Pa3HocTh BekTOpPOB 1 0 0 https://mob-edu.com/ui
89 [IpaBuno napautenenunena 1 0 0 https://mob-edu.com/ui
90 YMHOKEHHE BEKTOPA Ha YUCIIO 1 0 0 https://uztest.ru/
91 Paznoxxenne BekTopa 1o 6azucy Tpéx 1 0 0 https://mob-edu.com/ui
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BEKTOPOB, HE JIEKALUX B OJHON

IJIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1 0 0 https://www.yaklass.ru/

93 Brruncnenue yria Mexy BEKTOpaMu B | 0 0 hitps:/urok. | sept.iu/

MIPOCTPAHCTBE

94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0 0 ege.sdamgia.ru

95 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1 0 0 https://uztest.ru/

96 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1 0 0 https://mob-edu.com/ui

97 [IpocrTeiimme 3aga4n ¢ BEKTOpAMHU 1 0 0 %u' o/

98 O060011IeHNE U CUTEMATH3ALUS [IIHAHUMUI 1 0 0 https://www.yaklass.ru/

99 Wrorosas koHTposibHasA paboTa 1 1

100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0 https://uztest.ru/

101 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1 0 0 %u.r o/

102 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 0 0 ege.sdamgia.ru
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME



https://www.yaklass.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://uztest.ru/
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcebi
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IJIOCKOCTH U B 1 0 0 https://mob-edu.com/ui
npocTtpaHcTae"
[ToBTOpenue Temol "CkansipHoe
2 . P " P 1 0 0 https://uztest.ru/
pPOU3BEJICHUE BEKTOPOB
[ToBTOpenue Temol "Berauciaenue yrira
3 P yf 1 0 0 https://urok.1sept.ru/
MEXy BEKTOpPaMH B IIPOCTPAHCTBE
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1 0 0 http://school-
MIPOXO/ISIIEH uepe3 ABE TOUKH" collection.edu.ru/
YpaBHEHHE IIOCKOCTH, HOPMallb
5 ’ ’ 1 0 0 ege.sdamgia.ru
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax g &
YpaBHEHUE MIIOCKOCTH, HOPMaJIb
6 p - HOp ’ 1 0 0 https://www.yaklass.ru/
ypaBHEHHUE TIJIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1 0 0 https://mob-edu.com/ui
JIuneliHbIC HEpaBEHCTBA, IMHEHHOE .
8 P ’ 1 0 0 https://mob-edu.com/ui
MIporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE | 0 0 http://school-
NpOrpaMMHUPOBAHNE collection.edu.ru/
AHanuTHYeCcKue MeTOIbl pacuéra yria
10 P e 1 0 0 https://urok.1sept.ru/
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
AHamnTHyecKe METOIBI pacyéra yria
11 P T 1 0 0 https://www.yaklass.ru/

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHUKax



https://mob-edu.com/ui
https://uztest.ru/
https://urok.1sept.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
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®dopMya pacCTOSIHUSA OT TOYKH 10

12 ege.sdamgia.ru
IUIOCKOCTH B KOOPJAWHATaX

13 HaxoxneHnue paccTostHUM OT TOYKHU 110 http://school-
IUIOCKOCTH B KyOe collection.edu.ru/
Haxoxnenue paccTOSIHUN OT TOYKHU JI0

14 p . https://uztest.ru/
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponbsHast padora Nel:
"AHanuTuyeckas reomeTpus"”
CeueHust MHOTOTPAHHUKOB: .

16 P https://mob-edu.com/ui
CTaHJapTHBIE MHOTOTPAHHUKHU
CeueHusi MHOTOTPAaHHUKOB: METO/T

17 P https://www.yaklass.ru/
CJIEeJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, MepeceYeHUs https://mob-edu.com/ui
NPSIMBIX U MJIOCKOCTEH
[TapannenpHbIe TPAMBIE U TUIOCKOCTH: .

19 P P https://mob-edu.com/ui
napajieIbHbIe CeYEHUs

20 [TapajuienpHble NpsAMbIE U IIJIOCKOCTH: http://school-
Pacy€T OTHOLIEHUN collection.edu.ru/
[TapamienbHbIe TPSIMBIE U TITIOCKOCTH:

21 YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS https://urok.1sept.ru/
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U
MJIOCKOCTH: CTaHIaPTHBIC IMaphl )

22 P P . ege.sdamgia.ru
MEePIEHANKYIISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
[lepnenauKyIsipHBIE IPSIMBIEC U

23 P Yp P https://www.yaklass.ru/

IIJIOCKOCTHU: T€OpEMA O TPEX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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NEPIEHAUKYIIAPAX

[leprienquKynsgpHbIEC TPSIMbIE U

24 MJIOCKOCTH: BBIYUCJICHUS JJINH B https://mob-edu.com/ui
MHOTOIPaHHHUKAX
[ToBTOpEeHwue: maomaau

25 MHOTOYTOJILHUKOB, (POPMYJIBI IS ege.sdamgia.ru
TJI0MIAIEH, COOOpaKEHHUS IO 100U
[ToBTOpEHwUe: MmIomaan

26 MHOFO;OHLHHKOB, dhopMyIbl 1t M.chool—

collection.edu.ru/

TJI0MAEH, COOOpaKEHUS 1O 100U
[ToBTOpenue: miomanu

27 MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs https://mob-edu.com/ui
TJI0MIAJIEH, COOOpaKEHUS IO 100U
[Tnomanu ceyeHNt MHOTOTPAHHUKOB:

28 IJTOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha https://uztest.ru/
YacTH, COOOpaKeHUs MO 100Mst
[1nomanu ceyeHnii MHOrOrpaHHUKOB:

29 IJIOIIAAN TOBEPXHOCTEN, pa3pe3aHusl Ha https://www.yaklass.ru/
YacTH, COOOpaKeHHUs O 100ust
Konrtponbnas pabora Ne2:

30 "IToBTOpEHME: MHOTOI'PaHHUKH, CEYEHHUS
MHOTOTPaHHHUKOB"

31 O06BEM Tenma. O6BeM PSIMOYTOITLHOTO hitps:/urok. Lsept.u/
napauiejaenunena

0 3amaun 00 yaBOCHHH Kyba, O ege.sdamgia.ru
KBaJipaType Kyba; 0 TPUCEKIINH yria

33 CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIC http://school-

¢ 00bEMOM IIPSAMOYTOIBHOTO

collection.edu.ru/



https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://uztest.ru/
https://www.yaklass.ru/
https://urok.1sept.ru/
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napajjicjicnmicaa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00bEMa PSIMOYTOJIBHOTO ege.sdamgia.ru
napajuiejenumneia

35 O0BEM IPSIMON MPU3MBI https://mob-edu.com/ui
CrepeomeTpuyiecKue 3a/1auu, CBI3aHHbIC

36 C BBIYUCIICHUEM 00BEMOB MPSAMOMA https://www.yaklass.ru/
PU3MBI
[IpukitagHble 3aqa4n, CBSI3aHHBIE C .

37 ) N ege.sdamgia.ru
00BEMOM MPSAMON MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém https://uztest.ru/
HAKJIOHHOM MPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéuHoro uurerpaita. Oobpém hip. school:

P pard. collection.edu.ru/

MTUPAMU/IBI
®opmyna 00bEMa NUpaMUIbL.

40 OTtHomeHne 00bEMOB TUPAMUJL C https://urok. 1 sept.ru/
0o0LINM YTJIOM
®opmyna 00bEMa NUpaMUIbIL.

41 OTtHomeHrne 00BEMOB TTUPAMUTL C https://mob-edu.com/ui
0o0LINM YTIIOM
CrepeoMeTpuueckue 3aaa4u, CBI3aHHbIE

42 P B P M ’ https://www.yaklass.ru/
¢ 00bEMaMH HAaKITIOHHOW TPU3MBI
CrepeoMeTprUUECKHE 3a1a49H, CBI3aHHBIC )

43 P B P ’ https://mob-edu.com/ui
¢ 00bEMaMH MUPaAMHUJIbI
[Tpuxnanueie 3anaun no teme "OObEMBI )

44 ege.sdamgia.ru

Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM



https://mob-edu.com/ui
https://www.yaklass.ru/
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http://school-collection.edu.ru/
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IIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI

http://school-

45 ) :
Ten", CBs3aHHBIE ¢ 00BEMOM MUPAMHUJIBI collection.edu.ru/
[Ipumenenue 06bEMOB. Beruncienue .

46 ege.sdamgia.ru
paccTosiHUs A0 IUIOCKOCTH

47 KonTtpoapHas padora Ne3: "O0bém
MHOTOrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJINHIPUIECKOM https://urok.1sept.ru/
MTOBEPXHOCTH
Hunuaap. [psaMoit KpyroBor HUIHHIP. )

49 P- P byt P ege.sdamgia.ru
[Tnomane MOBEPXHOCTH IIMIIMHIPA
KoHundeckast TOBEpXHOCTh, 00pa3yroIiue .

50 . p » OOPAsYIo https://mob-edu.com/ui
KOHHYECKOU ImoBepxHocTh. KoHnyc
CeueHune KOHyca MI0CKOCTHIO

51 ?,] ’ https://www.yaklass.ru/
napauieIbHOM MIIOCKOCTH OCHOBAHUS

5 VYceuénnslii konyc. M3o0paxkenue http://school-
KOHYCOB M YCEUEHHBIX KOHYCOB collection.edu.ru/
ITimomane OOKOBOI MOBEPXHOCTH U )

53 . p https://mob-edu.com/ui
MIOJTHOM TTOBEPXHOCTH KOHYyCa
[Tnomans 60KOBOI MOBEPXHOCTH U )

54 . ege.sdamgia.ru
MIOJTHOM TTOBEPXHOCTH KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE

55 . ’ https://urok. 1sept.ru/
MOCTPOCHUEM CEUYCHUH IIVIIHHIPA,
KOHYca
CrepeoMeTpHuuecKre 3aauu Ha

56 P P https://uztest.ru/

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
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IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYCa

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

57 ege.sdamgia.ru
UTHHIPOM
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C

58 P ’ https://www.yaklass.ru/
UIHHIPOM

59 Cdepa u map https://mob-edu.com/ui
[Tepeceuenue cheps u mapa c

60 TI0CKOCTRI0. Kacanue mapa u cdepbl https://mob-edu.com/ui
IUIOCKOCTBIO. By 1 n300paxenue mapa
[Tepeceuenue cheps u 1mapa c

61 HJ'I(I)DCKOCTBIO K(}l)CfHI/Ie mapa u chepsl hip. school:

' p p collection.edu.ru/

IUIOCKOCTHI0. By u n3obpaxenue mapa
Ypasuenue chepsl. [Lnomans chepsl u

62 p . Gep dep https://uztest.ru/
e€ vacreit

63 Cummetpust chepsl U mapa https://mob-edu.com/ui
CrepeoMeTpuuecKkre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE

64 . ’ https://urok.1sept.ru/
CBsI3aHHBIE CO CHEPOHt U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
CrepeoMeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE

65 . ’ https://www.yaklass.ru/
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYECHHI MIIOCKOCTHIO
[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO .

66 . ege.sdamgia.ru
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 P Py https://uztest.ru/

IJIOCKOCTH, BBIYMCIICHUA B OKPYKHOCTH,
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CTaHJapTHBIC TTOI00US

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalllCHUA

68 ege.sdamgia.ru
¥ MHOTOTPAaHHHUKOB

69 3agauu o Teme "Tena ¥ MOBEPXHOCTH http://school-
BpaieHus" collection.edu.ru/

70 3anauun HO' 'TeMe "Tena v MOBEPXHOCTH hitps:/mob-edu.com/ui
BpaIieHus

71 Kontponbnas pabota Ned: "Tena u
MOBEPXHOCTHU BpaleHus"

7 O0BeéM muuHapa. Teopema 06 00bEME httos://uztest ru/
MPSIMOTO LUJIMHIIPA :
Brruucnenue 00EMOB TEJ € TOMOIIBIO

73 onpenenéHHoro uuterpaiga. Oopém https://urok.1sept.ru/
KOHycCa

74 IInomiaau 00KOBOI M MOTHOMU http://school-
IIOBEPXHOCTH KOHYCa collection.edu.ru/
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYMCIIEHHEM 00BbEMOB LIMIMHPA, ege.sdamgia.ru
KOHYyca

76 [IpuxnagHeie 3axa4n Mo TveMe ""06LéMLI httos://uztest 10/
Y TUIOLLAU TTIOBEPXHOCTEN Tel
O0BEM 11apa ¥ MapoBOToO CEKTOpa.
Teopema 06 06BEme mrapa. [1nomans

77 cheprl. CTepeoMeTpudecKue 3a)‘1.at11/1, hitps:/mob-edu.com/ui
CBSI3aHHBIC C BBIUYMCIICHUEM 00BEMOB
mapa, mapoBOro CErMEHTa U MIapOBOT0
CeKTopa

78 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI https://www.yaklass.ru/
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Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaapio cdepol. COOTHOIICHHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH H
00BpEMaMU ITOTOOHBIX TEN

[TomoOHbBIE TeNa B IPOCTPAHCTRBE.
N3menenne 06bEMa mpu 1o 100Uu.

79 CrepeoMeTprUYEeCKHE 3a/1a4H, CBSI3aHHBIE https://urok.1sept.ru/
C BBIYUCIICHHEM 00BEMOB TET U
IJI0Ia/Ie TOBEPXHOCTEN
20 KonTtposnpHas padota Ne5: "[Tnomaam
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T
JIBu>KEeHMsI IPOCTPAHCTBA.
81 01006 anceHHr:[ I[ll:mxeﬂnﬂ Y PaBEHCTBO htip: ool
p ' N p . collection.edu.ru/
¢uryp. O6mmue cBoiicTBa IBUKEHUIN
Buael nBukeHnin: napauieIbHbIN
MEePEHOC, LIEHTpalbHasi CHMMETPUS,
82 P P P https://www.yaklass.ru/
3epKajbHasi CHMMETPUs1, TOBOPOT
BOKPYT NPSIMOM
[TpeoOpazoBanus nmoxobus. [psmas u .
&3 beobp . a p https://mob-edu.com/ui
cdepa Ditnepa
I'eomeTpuyeckue 3a1aun Ha )
84 P https://mob-edu.com/ui
MIPUMEHEHUE TBUKECHUS
g5 KonTtponbHas padota Ne6: "Bektops! B
npocTpaHcTBe"
Ob6o6maromiee noropenue 11 nonstuit
26 U METOJ0B Kypca reomerpuu 10-11 http://school-

KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"ITapanienpHOCTb NPSMBIX U

collection.edu.ru/
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MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

93

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHI
1 MeTo/10B Kypca reomerpuun 10—11
KJIACCOB, CHCTEMAaTH3aIlis 3HAHWIA:
"BexTopsl B mpocTpaHcTe"

O6o06matomee moropenue 11 moHsTHI
1 MeTo/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"O6beM MHOTrOrpaHHuka"

Ob6o6maroee noropenue 11 nonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee noropenue 11 nonsTuit
U METOI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaanu moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Ob6o6maromiee nosropenue 11 nonstuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Wrorosas KoHTpoJIbHASA paboTa

ege.sdamgia.ru

https://urok.1sept.ru/

https://www.yaklass.ru/

https://uztest.ru/

https://mob-edu.com/ui

http://school-
collection.edu.ru/
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[ToBTOpeHnue, 0600IICHNE 1

94 . https://www.yaklass.ru/
CUCTEMAaTH3alMsl 3HAaHUH

95 Hostopete, O6O6meHIfe 1 https://urok. 1sept.ru/
cucTreMaru3anus 3HaHUN
HcTopus pa3BUTHS CTEPEOMETPHUH KaK

96 HAYKH 1 €€ POk B PasBHTHIL https://mob-edu.com/ui
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPHUM KaK

97 HAYKH 1 €6 POII> B paspuid https://www.yaklass.ru/
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPHUM KaK

98 HAYKH 1 €€ POITb B PASBHTHIL https://uztest.ru/
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHS CTEPEOMETPUH KaK

99 HAyKU U €€ pojb B Pa3BUTUHU http://school-
COBPEMEHHBIX HWHKECHEPHBIX U collection.edu.ru/
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUH KaK

100 HAYIH 11 ©© oL B pasputin https://www.yaklass.ru/

COBPCMCHHBIX NHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

https://mob-edu.com/ui
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Wcropus pa3BuTus CTEpEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U

102

KOMITBIOTCPHBIX TEXHOJIOTHI

ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. ['eomeTpus, 10 xkmace/ Mepamsk A.T'., Homuposckuit JI.A.,
[TonskoB B.M.; nmox penakuueit [lononasckoro B.E., OG1iecTBo ¢ orpaHM4eHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

* Maremaruka. ['eometpus, 11 kinace/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; nox peaakuueit [lononsckoro B.E., OGuiecTBO ¢ orpaHMuYeHHOM
oTrBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Axunoneprnoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1) Marematuka. I'eomerpus. 10 xknacc/ MepansakA.I'.,Homuposckuii [1.A.,
[TonsikoB B.M.; nox penakuueit [lononsckoro B.E., OG1iecTBO ¢ orpaHMueHHOM
orBeTCcTBEHHOCTHIO M3narenbckuii nentp "BEHTAHA-I'PA®"; AkimonepHoe
obmectBo «M3aarenbctBo «IIpocBemenner

2) Maremaruka. ['eometpust. 11 knacc/ MepznsakA.I'.,Homuposckuii [1.A.,
[TomsikoB B.M.; mox penaknueii [Togonsckoro B.E., O6miecTBo ¢ orpaHnyYeHHOM
otBeTcTBEHHOCTHIO M3narenbckuii nentp "BEHTAHA-I'PA®"; AknimonepHoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

3) Marematuka : anrebpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.



['eomeTpust. YriyOon€Huslil ypoBeHs : 10 kiacce : metoandeckoe nocodue / E. B.
bytiko, A. I'. Mep3mnsak, B. b. [Tononckuit, M. C. Axup. — M. : Benrana-I pad
4)MaremaTuka : anreOpa v Hayajila MAaTeMaTUYECKOTO aHalln3a, TeOMETPHU.
['eomeTpus. Yray6néunsiii yposeHs : 11 kiacc : Metonnyeckoe nmocodue / E. B.
byuko, A. I'. Mep3mnsk, B. b. [Tononckuit, M. C. Axup. — M. : Benrana-I'pad
5) MartemaTuka : anrebpa u Hauyajla MaTEeMaTUYECKOTO aHau3a, TEOMETPHSL.
['eometpusi. YrmyOnéuuslii ypoBeHs : 10 Kacc : caMOCTOSTENbHBIE U
KOHTpOJibHBIE paboThl/ A. I'. Mep3nsk, B. b. Ilononckuii, E.M. PabunoBuy — M.
: Benrana-I"pag

6) MaTemaTuka : anreOpa U Hauajla MAaTEMaTUYECKOIO aHau3a, TEOMETPHSL.
['eometpusi. YrmyOnéuuelii ypoBeHs : 11 kiacc : caMOCTOSTENbHBIE U
KOHTpOJbHBIE paboThl / A. I'. Mep3aisik, B. b. ITononckuii, E.M. Pabunopua —
M. : Benrana-I'pad

7) I'eomeTpus : 3aa4¥ Ha TOTOBBIX UyepTex)ax A1t noarotoBku k EI'9: 10-11

kiaccel / O.H. bamasu. — PoctoB #/]] : ®eHuKC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

M5O - https://mob-edu.com/ui

Pemry EI'D - ege.sdamgia.ru

V3tect - https://uztest.ru/

AKnacc - https://www.yaklass.ru/



Komnekius LIOP - http://school-collection.edu.ru/

OTkpbITHINA ypoK. 1 cenTsiOps - https://urok.1sept.ru/






MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MyHununagsHOe aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHHUE
«Cpennsis obueoOpa3zoBarenpHas mkona NS

«JeHTp COBpEMEHHBIX UHYCTPHAIBHBIX TEXHOJIOTUI»
MAOY COLI Ne5 "Llentp UuTex"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Koopaunaunonso- 3aMecTuTeseM TUPEKTOpa
METOJINYECKHM COBETOM o YBP
MAOY COLILI Ne5 ®UO nmoanuck
«entp UuTex»
IIpoTokom Ne_ IIporokom No_ IIpukaz Ne
OT« __ » 202 T OT«__ » 202 r. OT«___ » 202 1.
MII
PABOYASA ITPOTPAMMA
(ID 307796)

yueOHoro npeamera «BepoiTHOCTb U CTATUCTUKA. YTJIYy0JI€HHBII YPOBEHb)

s ooygarommxest 10-11 kmaccoB

r.Paccka3zoBo
2023 roa



MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHKa» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeaHero olmiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphl U
IIOHUMAaHHUs POJIM TEOPUU BEPOATHOCTEH KAaK MATEMAaTUYECKOTIO MHCTPYMEHTA IS
U3Y4YEHUsS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHuu Kypca
o0OoramarwTcsi NpPeJCTaBlICHUS OOYyYalolUXCs O METOJaX  HUCCICIOBAHMS
W3MEHYMBOTO MHpPA, pPaA3BUBACTCA IMOHMMAaHWE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXKIY
HAMH Ha B@XHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3UMYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSCHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBpPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT amnmapar
aHain3a OONbIIMX JaHHBIX. LleHTpanabHyl0 4YacTh yY4eOHOro Kypca 3aHUMAET
oOCyXKJeHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIHIO.

B coOoTBETCTBMM ¢ YyKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpa@oB M TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTrO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conpepxxanne nuHUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUH BEpPOSTHOCTEH
MEXKY 3HAUYCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOM COAECPKATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAIIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYydYaloIIMXCd Ha ONUCAHUU W
W3YYCHUU CIy4alHbIX SBJICHUN C MOMOIIBIO HEMpEepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpeeICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs O3HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMHU U ONHCAaHUE HTOW CBA3U C IOMOIIBIO
kodduieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuyenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITUSI. DIIEMEHTAPHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatu HajJ COOBITUSIMU: NepecedeHne, 00bEeIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nmosHoU BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuid bepnymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenune  BeposdtrHocteil.  [{mnarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMecTHOE paclpeelieHHe AByX Cly4dailHbIX BeauuMH. HeszaBucumele
CJIy4ailHble BEJIMUMHBI.

MareMaTtr4eckoe OXHJAaHWE CIy4alHOM BeJWYMUHBI (pachpeacseHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXXHAAHMS (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelW4YuHBI. MaTeMaTtnyeckoe
OKMAJAHUE CYMMBbl  CIy4ailHbIX BEJIMYMH. MaTemMaTH4ecKOe  OKHUIAHUE
reOMETPUYECKOTO 1 OMHOMUATILHOTO Paclpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ClydaiiHON BeMMUMHBL. MaTeMaTtrudeckoe
OKUJIAaHUE TIPOU3BEICHUS U JUCIEPCUS CYMMbl HE3aBUCHMBIX CIIy4alHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHUE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akoH
Oonpminx  uuced. BwiOopounslii  MeTrox  ucciaeAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepsiBHbIE cilydaiiHble BeauuuHbL. [IprMeppl. @YHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOE pacnpenesieHne W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeaeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PacIpeIeICHUs.

[TocnemoBaTenbHOCTE  OOMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAONMIOAGHMST JIByX  BEJIWYMH. BbIOOpouHBIil
Kod(phuULMeHT Koppendauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyILIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

S) pu3uYecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieil mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ]1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa dKOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATUYEeCKUX 3HAHUU IS peleHus 3agady B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW W OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIIECHUH MEXKIy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, sIBICHUs, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OpMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, ApryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTEeMaTU4YEeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILIECTBA KOMaHAHOW W MHAUBUIAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W  HHBIE), BBINOJIHATH CBOK 4acTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpPEeceUCHE, OOBEIUHECHUE HaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEM 7151 BEPOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITUI;



ONEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSTHOCTEHW, HE3aBUCUMBIE COOBITHS, JAEPEBO CIYy4allHOIO JKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHM C TIOMOIIBIO TIpaBWja YMHOXXCHHS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IMOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca pu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI O (hopMyIie U
10 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSITh M3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPHUH BEPOSITHOCTEM;

CBOOOJHO  ONEpUPOBATH MOHATUSAMHU: OWHAPHBIM  CIOy4yalWHBI  ONBIT
(ucnipITaHuE), ycrnex M HeyJlaya, HEe3aBHUCUMBIC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJHUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAaHUN bepHyJUIM, B OMBITE, CBSI3aHHOM CO CIyYallHBIM BBHIOOPOM M3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydaiiHas BEJIMYMHA, paclpeseieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciaydailHas BeJIMYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHITUSIMU: COBMECTHOE paCIpEeICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO PAaCHpENIeNICHUs] JBYX CIydalHBIX
BEJIMYMH JUIS BBIACICHUS PACHPEACIICHUS KaXKIO0W BEIUYUHBI, OIpeeICHUs
HE3aBHUCUMOCTH CITyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBATH MOHATUEM MATEMATHYECKOTO OXKHMJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMAaTUYECKOTO OXHUIAAHUS
MpU PEIICHUU 3aJ1ay, BBIUUCIISITh MAaTEeMAaTHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACTIPEICICHHI;

CBOOOJTHO OIEPUPOBATH MOHITHSAMU: TUCIEPCHUS, CTAHIAPTHOE OTKIOHECHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacnpeneneHus) NpU PEIICHUM 3aJ1ay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAJIBHOTO pacipeaesICHUH;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKH IO TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHuBaTh BEPOSTHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUIINE
CTATUCTUYECKUE TUTIOTE3bI, TTOJIH3YSCh U3YYCHHBIMU pacIpeACICHUIMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DnemMeHThl Teopun rpados

http://school-
collection.edu.ru/

https://urok.1sept.ru/

Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U
BEPOSITHOCTH COOBITUI

https://www.vaklass.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

Omnepanuy HaJ MHOKECTBAMH U
coObITusiMH. Cll0’k€HNE U YMHOKEHHUE
BEPOATHOCTEN. Y CIIOBHAs BEPOSTHOCTb.
HeszaBucumsble coObITUS

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepunn 11ocie10BaTeIbHbIX UCIIBITAHUN.
Ucneitanus bepuymin. CioyyaitHsiit BBIOOp
13 KOHEYHON COBOKYITHOCTH

CnyyaliHble BEJIMYMHBI U paclpeIeICHUS

14

http://school-
collection.edu.ru/

https://urok.1sept.ru/
https://mob-edu.com/ui

https://uztest.ru/
ege.sdamgia.ru

http://school-
collection.edu.ru/

https://www.yaklass.ru/
https://mob-edu.com/ui
ege.sdamgia.ru

https://mob-edu.com/ui

https://uztest.ru/
https://urok.1sept.ru/

ege.sdamgia.ru

http://school-
collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://urok.1sept.ru/
https://mob-edu.com/ui
https://uztest.ru/
https://www.yaklass.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

3aK0H OOJBIINX YHCE

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

http://school-
collection.edu.ru/

https://urok.1sept.ru/
https://mob-edu.com/ui

https://uztest.ru/

DJeMEHTHl MaTeMaTHYeCKON CTaTUCTHKH

HerepHBHHe CJ'Iy‘IElI’IHBIC BCIINMYHHBI
(pacnpez[eneHI/m), IMOKa3aTCJIbHOC U
HOPMAJIbHOC PACTIPCACIICHUA

Pacnpenenenue Ilyaccona

http://school-
collection.edu.ru/

https://urok.1sept.ru/
https://mob-edu.com/ui

https://uztest.ru/

https://mob-edu.com/ui
https://www.yaklass.ru/

http://school-
collection.edu.ru/

CBA3b MEXTY CITyYailHBIMU BEJIMYMHAMU

https://urok.1sept.ru/
https://mob-edu.com/ui

https://uztest.ru/
https://www.yaklass.ru/

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

11

http://school-
collection.edu.ru/

https://urok.1sept.ru/
https://mob-edu.com/ui

https://uztest.ru/
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http://school-collection.edu.ru/
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https://uztest.ru/
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https://mob-edu.com/ui
https://uztest.ru/
https://mob-edu.com/ui
https://www.yaklass.ru/
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https://urok.1sept.ru/
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https://mob-edu.com/ui
https://uztest.ru/
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosau4yecTBo 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m Tema ypoka Konrpoasusie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
I'pad, cBsa3HBIN Tpad, MpeacTaBIcHUE 1 0 0 http://school-
3aJauu C MOMOIIBIO rpada collection.edu.ru/
CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI.
1 0 0 https://urok.1sept.ru/
[Tyts B rpade. Llenu u muxIibt
I'pader Ha mnockocTu. depeso
pad . Jlep 1 0 0 https://urok. 1sept.ru/
CIIy4aifHOTO SKCIEPUMEHTA
CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
Ciy4aliHbIE COOBITHS. DJIeMEHTapHbIC 1 0 0 https://www.yaklass.ru/
cOOBITHSI (MCXObI)
BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIIBITaX € .
P 1 0 0 https://mob-edu.com/ui
PaBHOBO3MOXHBIMHU JIEMEHTAaPHBIMU
COOBITUSIMU
BeposiTHOCTB city4aifHOTO COOBITHS.
BepositHOCTH COOBITHI B OTIBITaX C 1 0 0 https://mob-edu.com/ui
PaBHOBO3MOXHBIMHU JIEMEHTAaPHBIMU ege.sdamgia.ru
COOBITUSIMU
[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITHI, MPOTUBOIMOJIOKHBIE 1 0 0 http://school-

coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

https://mob-edu.com/ui

bepnymm

8 BeposiTHOCTEN. Dopmysa ycIIOBHOM .
p pMyna y ege.sdamgia.ru
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHHE .
Ij . https://mob-edu.com/ui
9 BeposATHOCTEN. DOpMyia yCIOBHOMN .
ege.sdamgia.ru
BEPOSATHOCTH
. https://urok.1sept.ru/
10 dopMmyia NOJIHON BEPOATHOCTU .
ege.sdamgia.ru
1 ®opmyna baiieca. HezaBucumelie https://uztest.ru/
COOBITHS ege.sdamgia.ru
KomOuHaTopHoe npaBuio yMHOXKEHHS. )
12 P P J https://mob-edu.com/ui
[TepecranoBku u dakTopua
13 Yucno coueranuid. TpeyroapHUK http://school-
ITackans collection.edu.ru/
https://www.yaklass.ru/
14 ®opmyna 6unoma HeroToHa .
ege.sdamgia.ru
KonTponasnas padora Nel: "I'padsl,
15 BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4ailHBINA OIIBIT
(ucmibITaHue), ycrex U HeyJaya.
16 HezaBucumpble ucnbitanus. Cepus https://mob-edu.com/ui
HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO
ycrexa
Cepust HE3aBUCUMBIX UCTIBITAaHUH 110
17 P https://uztest.ru/
MEPBOro ycrexa
18 Cepust HE3aBUCUMBIX UCTIBITAHUI https://urok.1sept.ru/

ege.sdamgia.ru



https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
https://uztest.ru/
https://urok.1sept.ru/

Crnyvaiinelii BBIOOp M3 KOHEYHOM

19 https://mob-edu.com/ui
COBOKYITHOCTH

20 [IpakTuueckas pabora c
MCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY
Cnyuaiinas BenuuuHa. Pacnipenenenue

21 BeposATHOCTeH. Jlnarpamma https://uztest.ru/
pacnpeneneHus
Onepanuu Haj CIIy4aliHbIMU

2 BennunHaMu. [Ipumepsr http://school-
pacupeneneHuid. bunapuas cinydaiinas collection.edu.ru/
BEJIMYMHA

” ['eomeTrpuueckoe pacnpeeneHue. hitps://urok. I sept.ru/
bunoMmuaneHOE pacnpeneneHue
Marematrnueckoe OKUaaHue

24 CIIy4aifHON BEJIMYUHBI. COlev/[ecmoe hitps://www.vaklass.r/
pacripeiefieHle IBYX CIy4JailHbIX
BEITUYUH
HesaBucumpble cinyyaiiHble BEIMYUHBI.
CBoiicTBa MaTEMaTHYECKOTO

25 okugaHus. Martematndeckoe https://mob-edu.com/ui
OKHJaHue OMHApHOM clydyaitHOM
BEITUYUHBI
Marematuueckoe 0XuJIaHNe

26 T€OMETPUUYECKOT0 U ONHOMHUATHLHOTO https://uztest.ru/
pacnpeneneHui

7 Jucnepcus u ctanaapTHOE https://mob-edu.com/ui
OTKJIOHEHHE ege.sdamgia.ru

28 Hucniepcust OMHApHOU CTy4aiHOM http://school-



https://mob-edu.com/ui
https://uztest.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1sept.ru/
https://www.yaklass.ru/
https://mob-edu.com/ui
https://uztest.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/

BeIMUMHbL. CBOMCTBA JUCTIEPCUT

MatemaTtuueckoe OXXHAaHue

collection.edu.ru/
ege.sdamgia.ru

https://urok.1sept.ru/

29 MIPOU3BEJCHUS U I[HCerpCI/I;I CYMMBI 1 ege.sdamgia.ru
HE3aBUCHUMBIX CIyYalHbIX BEIMYHH
30 [IpakTuueckas pabora c |
WCIIOJIb30BaHUEM JICKTPOHHBIX TAOJIHIL
Jucnepcust GMHOMHUATBHOTO
31 pacnpenenenus. [Ipakraueckas pabota 1
C MCTIOJIH30BAHUEM JJICKTPOHHBIX
Ta0IHIL
KonTponbnast paborta No2:
32 "Ucneitanus bepnymu. Ciyyaiinbie 1
BEJIMUMHBI U pacnpezaeneHus"
33 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1 https://uztest.ru/
34 O0001IeHne U cCUCTEMaTU3aLNS 3HAHUI 1 https://mob-edu.com/ui
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://school-collection.edu.ru/
https://urok.1sept.ru/
https://uztest.ru/
https://mob-edu.com/ui

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
HepasenctBo YeoOrnimera. Teopema
1 YeoOrimena. Teopema bepuymmu. 3akon 1 0 0 https://urok.1sept.ru/
OOJIBIIINX YHCEIT
HepasenctBo YeoOrnimera. Teopema
2 YeoOnimena. Teopema bepuymmu. 3akon 1 0 0 https://uztest.ru/
OOJBIINX YHCeT
Hepasenctso Yebbimena. Teopema
3 YeoOsbiuesa. Teopema bepnyinnu. 3akoH 1 0 0 hup.ischool-
) P PHYJLIH. collection.edu.ru/
OONBIINX YHCeT
4 Br100opouHbIif METO ICCIIEIOBAHUIMA 1 0 0 https://mob-edu.com/ui
5 [TpakTiueckas padoTa ¢ | 0 1
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
I'enepasibHast COBOKYITHOCTD U
cily4aiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
6 P P P 1 0 0 https://uztest.ru/
OLneHKa CpeTHEro U JUCIIEPCUH
reHepaIbHOW COBOKYITHOCTH C IIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK
I'enepanpHas COBOKYITHOCTb U
CiIyJaifHasi BHIOOpKa. 3HAKOMCTBO C
7 s P 1 0 0 https://urok. 1sept.ru/

BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
OrneHka cpeJHero U JUCIepCcun



https://urok.1sept.ru/
https://uztest.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://uztest.ru/
https://urok.1sept.ru/

reHepaJIbHOW COBOKYMHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSTHOCTEH COOBITHH TIO

HCIIOJIb30BAHUCM JJICKTPOHHBIX Ta6JII/IL[

8 https://urok.1sept.ru/
BBIOOpKE
Cratuctuueckas runoresa. [Iposepka

9 MPOCTEUIIINX TUIIOTE3 C MOMOIIBIO https://mob-edu.com/ui
CBOMCTB M3yUYEHHBIX pacrpeaesieHui
Cratuctuueckas runoresa. [Iposepka

o http://school-
10 MPOCTEUIIINX TUIIOTE3 C MOMOILBIO .
o . collection.edu.ru/

CBOMCTB M3yUYEHHBIX paclpeaesieHui

1 [IpakTuyeckas pabora c
MCIIOJIb30BAHUEM SJICKTPOHHBIX TaOJIHUIL
[Ipumepsl HENPEPBIBHBIX CIIYYaHBIX

12 BeJIMYMH. DYHKIHS TIIOTHOCTH https://mob-edu.com/ui
BEPOSITHOCTH
PaBHOMepHOE pacnpenenenue. [Ipumepst

13 3a1a4, IPUBOIAIINX K IIOKA3aTEIIbHOMY U https://www.yaklass.ru/
K HOpMaJIbHOMY paclpeeeHUsIM
DyHKIHS IIOTHOCTH BEPOSITHOCTH .

14 i p https://mob-edu.com/ui
MOKa3aTeIbHOTO paclpeaesICHUs
DyHKIHS IOTHOCTH BEPOSITHOCTH

15 yH p https://www.yaklass.ru/
HOPMAaJILHOTO pacrpeIesIeHUs
TTocimenoBaTeIbHOCTL OJIMHOYHBIX

16 HE3aBUCUMBIX cOOBITHH. [Ipumep 3agaun, http://school-
MIPUBOJAIIEH K PACTIPEIEICHUIO collection.edu.ru/
ITyaccona

17 [IpakTuyeckas pabora c



https://urok.1sept.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://www.yaklass.ru/
https://mob-edu.com/ui
https://www.yaklass.ru/
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KoBapuanus nByx ciiydaliHbIX BEJIMYKH.

18 https://uztest.ru/
KoaddurumenT xoppensiuu
19 CoBMecTHBIC HAOIIOICHUS ABYX BEIIMYUH https://urok.1sept.ru/
Br10opounslii k03 dunueat .
20 p b https://mob-edu.com/ui
KOPPEJISALHIH
Paznnune Mexxay IMHENHON CBI3BIO U
21 Y . https://www.yaklass.ru/
MPUYUHHO-CJICACTBEHHOM CBS3BIO
22 Jluneitnas perpeccus https://mob-edu.com/ui
3 [IpakTuyeckas pabora c
HCITOJIb30BAaHUEM JJICKTPOHHBIX TaOJIHUIT
[IpencraBieHne TaHHBIX C TOMOIIIBIO
24 Ta0IHI] ¥ TUarpamm, orucaTeabHas https://urok. 1sept.ru/
CTaTHUCTHUKA
OIMBITEI C PABHOBO3MOKHBIMHA )
25 p https://mob-edu.com/ui
AJIEMEHTAPHBIMU COOBITUSIMHU
Brrunciaenue BeposiTHOCTEN COOBITHI C .
26 p https://mob-edu.com/ui
npuUMeHeHueM hopMyI
Boruncnenue BeposiTHOCTEN COOBITUI C
[IPUMEHEHUEM I'padUUECKUX METOIOB:
27 p rpag https://uztest.ru/
KOOpJMHATHAsI psiMasi, IeEPEBO,
auarpamma Jiiepa
28 Crny4JaliHble BEIMYUHEL U PACIIpEaEIIEHUS hitp://school-
ya pactipel collection.edu.ru/
Maremarudeckoe okugaHue cIydarHOU
29 yi https://urok.1sept.ru/
BEJINYHHEBI
Matemarndeckoe oXUgaHue CIIydalHOU
30 v https://uztest.ru/
BEJIMYHHEBI
31 KonTtponbnas padota: Nel:



https://uztest.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
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"BeposITHOCTh M cTaTUCTHKA"

32

33

34

Brruncienne BeposTHOCTEH COOBITHH C
npuMeHeHneM GopMyIl U rpaduyecKux
METO/I0B

Brrumnciienue BeposATHOCTEH COOBITUH C
npuMeHeHueM (Gopmyi u rpaguaecKkux
METO/IOB

CriyualiHble BEJIMYHHBI U
pacnpeneneHus. MaTeMaTnyeckoe
0’KMJIaHHE CITy4YallHON BEJIUYHHBI

http://school-
collection.edu.ru/

https://uztest.ru/

https://urok.1sept.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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http://school-collection.edu.ru/
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https://uztest.ru/
https://urok.1sept.ru/

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MatemaTnka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Togonbckoro B.E., O61iecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiiMoHEepHOE 00IIIECTBO
«3marensctBO «lIpocBemienre»

* Marematuka. Anre6pa u Hayajga MaTeMaTHYECKOro aHainusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuei
[Toponsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp «K BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1) Marematuka. Anredpa 1 Hayajla MaTeMaTudeckoro ananusa. 10 kmacc/
MepzisakA.I'.,Homuposckuii JI.A., TTonsaxoB B.M.; nox penakuueit [logonbckoro
B.E., Ob1iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M31aTenbCKuil IIEHTP
"BEHTAHA-TPA®"; Akinonepnoe obmiectBo «M3narensctBo «lIpocBemenue»
2) Maremaruka. AnreOpa v Hayana MaTreMaTuueckoro aHanusa. 11 kmacc/

Mep3snsakA.I'.,Homuposckuii [I.A., [Tonsakos B.M.; nox penakuueii [logonsckoro



B.E., OGmiecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCThIO M3aTenbekuii IeHTp

"BEHTAHA-TPA®"; Axunoneproe o6mectBo «M3narensctBo «IIpocsemienne

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

M3O - https://mob-edu.com/ui

Pemry EI'D - ege.sdamgia.ru

V3tect - https://uztest.ru/

AKnacc - https://www.yaklass.ru/

Komnekius LIOP - http://school-collection.edu.ru/

OTkpbITHIN ypoK. 1 ceHTsOps - https://urok.1sept.ru/






