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Pabouass mporpamma y4deOHOro Kypca «Aurebpa W Hadajga MaTEeMaTHYECKOTO
aHanm3a» 0a30BOTO ypoBHs i oOydarommxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO OO0pPa30BaTENLHOTO CTaHAApPTa CPEIHETO OOIIero
o0Opa3oBaHus, ¢ Yy4YETOM COBPEMCHHBIX MHPOBBIX TPCOOBaHMMU, TNPEABIBISCMBIX K
MaTeMaTUYeCKOMY OOpa30BaHMIO, W TPAIUIMA POCCUHCKOTO 0Opa3zoBaHus. Peamuszarus
IPOrpaMMbl  00CCIICUYMBACT OBJIAJCHHE KITFOUEBBIMH KOMIICTCHITUSAMH, COCTABJISIONTHIMHU
OCHOBY JUISI  CaMOpa3BUTHUsA ¥  HEOPEPBIBHOIO  OOpa30BaHUsA,  IIEJIOCTHOCTH
OOIIEKYIBTYPHOTO, IMYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YUYAIOIIMXCSL.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayama MaTeMaTHYECKOTO aHAIM3ay SBIIICTCS OJHUM U3 Hanboliee
3HAYMMBIX B IPOTPAMME CTaPIIICH IITIKOJIBI, TOCKOJIBKY, C OJJTHOW CTOPOHBI, OH 00€CTIeUnBacT
WHCTPYMEHTAJbHYIO 0a3y IS W3YUYCHUS BCEX CCTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYTOU
CTOPOHBI, (OPMHPYET JOTHIYECKOE M aOCTPAKTHOE MBINIJICHUE YYAIIUXCS Ha YpPOBHE,
HEOOXOJMMOM [IIi  OCBOEHHUSI KYpCOB HWH(OpPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTU. B pamkax JaHHOTO Kypca ydaliuecsi OBIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HAyKH, KOTOpas (OpMYyITHPYET CBOU TOCTHKEHHUS B MAaTEMAaTHIECKOU (hopMme.

Kypc anreOpbl m Hadaa MaTeMaTHYECKOTO aHAM3a 3aKJIajblBacT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHM (DU3UKU, XUMUU, OUOJOTHUH, TMOHWMAHUSI OCHOBHBIX
TEHJICHIIMA HSKOHOMUKHM U OOIIECTBEHHOM >KM3HU, II03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOIb30BATh UX B
MTOBCEHEBHOM JXU3HU. B TOKe BpeMs OBIaicHHE aOCTPAKTHBIMHU M JIOTUYECKHA CTPOTUMU
MaTEeMaTHYECKUMH KOHCTPYKIIMSIMH Pa3BUBAcT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTH YTBEPIKIACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIHUIO,
abcTparupoBaHue W aHAJIOTHIO, (HOPMHUPYET KPEaTHBHOE U KPUTHUECKOE MbIIUIeHHE. B
X0JIe U3yUYEHUS alreOphbl M Ha4aJl MATEMAaTHYECKOTO aHAIM3a B CTAPIIICH IIKOJIC YUaIIHecs
MOJTy9arOT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3a/ad, CaMOCTOSTEIBHOTO IMOCTPOCHUS
MaTEMaTHYECKUX MOJICNICH PEaTbHBIX CUTYalluid 1 HHTEPIPETAIUN TTOTYYCHHBIX PEIICHUA,
3HAKOMSITCA C MpPUMEpPaMHU MaTeMaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe U B
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPHITHUSMHU U UX aBTOPaMHU.

Kypc oOnagaeT 3HaYuTENbHBIM BOCHHMTATEIBHBIM  IMOTCHITMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbIM MaTepual, CioCOOCTBYIOMMN (POPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHHUS, TaK M uepe3 chenupuky ydeOHOH eATenbHOCTH, TpeOyromen
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIHLHON KOHIIEHTpAIlMd BHUMAaHUS U
OTBETCTBEHHOCTH 3a TIOJIy4YCHHBIN PE3yJIbTaT.

B ocHoOBe MeTomMKHM 00yUeHus aareOpe ¥ HadajgaM MaTeMaTHYECKOTO aHaJIn3a JISKUT
NEeATETLHOCTHBIN IPHHIIAI 00yYEHUSI.

CtpykTypa Kypca «Anrebpa W Hadajia MaTeMaTHYECKOTO aHalM3a» BKIIOYAET
CJIEYIOIINE COJIePKATeIbHO-METOIMUECKHe TMHUM: «YUrcna 1 BerauciaeHus», « ODyHkmum u



rpadukm», «YpaBHeHHS U HepaBeHCTBa», «Hawama wmarematudeckoro aHainzay,
«MHOXecTBa 1 JJoruka». Bce OCHOBHBIE COAEPKATENbHO-METOAUYECKNE JINHUH U3YYatOTCS
Ha NPOTSHKEHUU JIBYX JIET OOy4EHHsI B CTApIIEH IKOJIE, €CTECTBEHHO JOMOJIHAS APYT Ipyra
U TIOCTENIEHHO HACBIILAsACh HOBBIMM TE€MaMU W pa3aenamMu. JlaHHBIM Kypc SBISETCS
UHTETPaTUBHBIM, IIOCKOJBKY OOBEIUMHSET B cebe  coaepkKaHHE  HECKOJIbKUX
MaTeMaTHYECKUX JTUCHUIUIMH: anredpa, TPUrOHOMETPHS, MAaTeMAaTUYECKUN aHAIIU3, TEOPHS
MHOecTB U JAp. [lo Mepe Toro kak ydammecs OBJIAJEBAlOT BCE 0oJiee MIUPOKUM
MaTEeMaTUYECKUM allapaToM, Y HUX [IOCIIE0BATEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS
YMEHHE CTPOUTh MATEMAaTHUECKYyI0 MOJIENb PEAJbHOM CHUTyalluu, MPUMEHSTh 3HAHUS,
IOJlyuYEHHBIE B Kypce «Airedpa M Hayajla MaTeMAaTUYECKOTO aHalIM3a», JJs pPELICHMS
CaMOCTOSITENIbHO  COPMYJIMpPOBAaHHOM  MaTeMaTHYeCKOW  3aJayd, a  3aTeM
MHTEPHPETUPOBATH MOJYYECHHBIN PE3YJIbTAT.

CopepxarenpHO-MeTOAUYECKass JMHUA «Yucila M BBIUMCICHUS»  3aBEPIIACT
(opMHUpOBaHKE HABBIKOB UCIIOJIb30BaHUS IEHCTBUTENIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B
OCHOBHOW miKoie. B crapmieil mkone ocoboe BHUMAaHHE YyAENIAeTcs (POPMUPOBAHUIO
MPOYHBIX BBIUYHUCIUTENBHBIX HABBIKOB, BKJIIOYAIONIUX B CEOsl MCIIOJIB30BAHUE PA3IMYHBIX
dbopM 3amucu JIEWCTBUTEIBHOIO YHMCIIA, YMEHHE PAlMOHAIBHO BBINOJHATH JEHUCTBUSA C
HUMH, JellaTh NPUKUIKY, OLEHMBaTh pe3yipTaT. OOydyaromuecs NOMy4YarOT HaBBIKU
NpUOIMKEHHBIX BBIUMCICHUM, BBIIOJHEHUS JEUCTBUH C YWCIaMH, 3alMCAHHBIMH B
CTaHAApTHOHM (popMe, UCIIOIB30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YACIOBBIX
BBIPAKEHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUU BCEro o0yueHus B
CTapllel IIKOJE, MOCKOJBKY B KaKIOM pasjelie MporpaMMbl MPEeyCMOTPEHO DPELICHHE
COOTBETCTBYIOIIMX 3a7a4. OOyyaronyecs: OBJIaA€BalOT Pa3IMYHBIMU METO/aMU PEIICHUS
LEIbIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX, [OKAa3aTEIbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M MX cucteM. llomydeHHble ymeHUs
UCIOJIB3YIOTCS MPH MCCIEAOBAHUM (PYHKLIMHA C TOMOILIBIO MNPOU3BOAHOM, pELICHUU
NPUKIAIHBIX 3aja4 U 3a/ad Ha HaXOXKJIeHUE HauOOJbIIMX U HAaWMEHBIINX 3HAYCHUH
¢bynkuuu. JlaHHas conep:kaTenbHas JIMHUS BKJIIOYaeT B ceds Takxke (OpMHpOBaHUE
YMEHUH BBINOJHATh pacu€rbl mo (opmyiaMm, NpeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUIM, a TAK)KE BBIPAXKEHUH, COACPKAITUX
cTeneHu u jorapudmel. braronaps u3zydeHuro anredGpanyeckoro Marepuana MpoucXoauT
JaNbHElIee pa3BUTHUE AJITOPUTMHUECKOIO M a0CTPaKTHOIO MBIIUICHUS Yy4aluxcs,
(bOopMHPYIOTCS HABBIKU JEIYKTUBHBIX PACCYXKACHUH, pabOThl C CUMBOJIBHBIMH (pOpMaMH,
MPEICTABICHNUS] 3aKOHOMEPHOCTEH W 3aBHUCUMOCTEM B BHJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpemiaraetT 3(QGEKTUBHbIE WHCTPYMEHTBI JJISi PEUICHUS TNPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 33J]1a4, HAIJISAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SA3bIKa
HayKH.



CopnepxxarenpHo-MeToInueckas U «OyHKIUU U rpa@UKM» TECHO MEPEIIeTaeTCs
C IpYTUMH JUHUSIMU Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIIE 3aa€T MOCIEA0BATEIbHOCTh
W3y4deHUs1 MaTepuana. VI3ydeHwe CTeneHHOH, IOKa3aTeIbHOU, JOTapu(PMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB U IpaUKOB, UCIOIb30BaHUE (DYHKIUHN 1Jis
penieHus 3a7a4 U3 Jpyrux y4eOHbIX MPEIMETOB U PeaibHOM JKU3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHaJu30M, TaK U C pElIeHHEeM YypaBHEHHIl U HepaBeHCTB. llpu sTom
Oonpllloe BHUMAaHUE yJeisercs (OpMHpPOBaHHIO YMEHHUS BbIpaXarb (opMmyramu
3aBUCUMOCTH MEXAY pa3IMYHBIMU BEITUYMHAMH, HCCJIEAOBATH MOJyYEHHbIE (DYHKIIHH,
CTpOUTh UX Trpaduku. Marepuan 3TON COAEP)KATEIbHON JTUHUW HAICJIEH HA pPa3BUTHE
YMEHUN U HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCHUMOCTH MEXK]y BEITUYMHAMHU B
paznu4yHON opMe: aHANMWTHYECKOW, rpadudeckoi u cioBecHOW. Ero wu3yueHue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMHUECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETHU3aL[1H, UCIIO0JIb30BAHUIO aHAJIOTHI.

ConmepxarenpHast suHUA «Hadana maremMaTthdyeckoro aHainu3a»  MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KaKk MaTeMaTUYeCKuX, TaK H MPHUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaIOIINMCS, Y KOTOPBIX TOSBIISETCS BO3MOXHOCTh UCCIIEZIOBATh U CTPOUTH
rpaduku QyHKIMNA, ONpenensTh UX HauOOJbIINE WU HAUMEHbBIINE 3HAYCHHS, BHIYUCISATH
wiomanu Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEHHs IpoleccoB. [laHHas
coJiepKaTebHasl IMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUS MaTEMaTHUECKUX
MoJIeJIel peambHBIX CUTYallui, HAaX0XKICHUS HAWIYUIIer0 PEeIIeHUs B MPUKIAIHBIX, B TOM
YHClie COIMATbHO-9KOHOMHUYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBaMHU MaTEeMaTHUECKOTO
aHaJln3a CoCOOCTBYET pPa3BUTHIO A0CTPAKTHOTO, (POPMAIBHO-IOIMUECKOTI0 U KPEaTUBHOTO
MBILUICHUSI, POPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTEMAaTHUKH B
HayKe, TeXHHKE M HcKyccTBe. OOydarommuecs y3HAIOT O BBLAAIOIIMXCS pe3yJIbTaTax,
MIOJTyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMAaTHKHU KaK HAyKH, U UX aBTOPaX.

CopepxkarenpHO-MeTOIMYEeCKas JUHUS «MHOXeECTBa W JIOTUKa» B OCHOBHOM
MOCBSIIIIEHA 3JIEMEHTaM TEOPHUH MHOXXECTB. T€OpeTHMKO-MHOXKECTBEHHBIE NMPEACTABICHUS
IPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTeMaTHKHU U MpeJiaraloT Haubosee yHUBEPCaIbHBbIHI
36K, OOBEAMHSIONINN BCE pa3lielbl MaTeMAaTHKH W ©€ TPUIIOKEHUH, OHH CBSI3BIBAIOT
pasHble MaTeMaTHYeCKHe AUCIMIUIMHBI B enuHoe I1eioe. [lodToMy BakHO [aTh
BO3MOXXHOCTh IIKOJBHUKY MOHMMATh TEOPETHKO-MHOXECTBEHHBIN S3BIK COBPEMEHHOMN
MaTeMaTHKHU U UCII0JIb30BATh €0 AJIs BBIPAXKECHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havajma MaTeMaTHUYECKOTO aHalIM3a» MIPUCYTCTBYIOT TaKXKe
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHMUsS, KOTOPbIE MPHU3BaHbl CHOPMUPOBATH HABBIKH
MIOCTPOCHHUS MOJIENICH pealbHBIX CUTyalluid, UCCICIOBAHMS ITHX MOJENEH C TOMOIIBIO
anmapara aiareOppl M MaTeMaTHYeCKOro aHajdn3a ¥ WHTEPHpPETAUd TOJyYCHHBIX
pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B KaXKIbI U3 pa3/IesioB MPOrpamMMbl, TOCKOJIbKY
BECh MaTepuaj Kypca MIMPOKO HCHOJB3YEeTCs ISl peuleHHs] MpUKIaaHbIX 3anad. [lpu
pPEIICHNN pealbHbIX MPAaKTHYECKUX 3aJad YydJalluecs pa3BUBAIOT HAOIIOAATEeIHHOCTH,



YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCIOIb30BaTh aHAJIOTHIO,
000011aTh U KOHKPETU3UPOBATh MpodieMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pelieHs] TPUKIAJAHBIX 3aJad OpraHU3yeTcs B MPOLECCe H3YYEHUs BCEX TEM Kypca
«Anre0Opa 1 Havyaja MAaTEMATUYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM muiaHe Ha M3ydeHHE Kypca alreOpbl M Hayal MaTeMaTHYEeCKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B Hegento B 11 knacce,
BCEro 3a JiBa roja o0yuyenus — 170 yacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1enbiM  mokazareneMm. CranpaptHas  ¢opMma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PMETUUECKUMHU KOPHSIMHU HATypAJIbHON CTENEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKU U peanbHOU KU3HMU.

DOyHkuuu U rpadpuku

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HadeHHi (pynkumu. Hymu QyHkumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMmma 0€CKOHEYHO YyOBIBAIOIIEH reOMEeTPpUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHoOxkecTBamH. Jluarpammel Jitnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara Uil OMUCAHUS PEeaAIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u ueneie ynucina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CreneHb ¢ paMOHAJIBHBIM NIOKa3areseM. CBOWMCTBA CTEIECHH.

Jlorapugm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/lay 1 3a7]a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DyHKIUHN U TPAPUKH

Oynukius. [Tepuonnueckue pynaknmn. [IpoMexy Tk MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMbI (yHKUMd. HauGosplee M HauMeHbIee 3HAUCHHE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyecknii u  QU3NYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanbobIIero 1 HaMMEHbIIETo 3HaueHUsl PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmyeckuid cmbicia. Brruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTeanHx PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JAESATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, pACCyKICHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TETbHOCTHIO.

TpyzoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLUATILHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUU MJI1 pelieHus 3a7ad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPYKAIOIIEH CPEeIbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTUS UMUBWIN3ALMHU; OBJIAINCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOM KyJIbTYypoW KaK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBbI Y4e€OHOTO MpeaMera
«MaremaTuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPsIMBbIE U OT TMPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS 1 BBIBOJIBL;

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbCcKue JeHCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOMEHUS, WCCISAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATDH Me(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOMMBIX JIJIT OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POpPMAIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — o0becneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (hOPMYJIHPOBATh CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHM 3a7]aBaTh BONPOCHI 110 CYIIECTBY 00CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAasiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MTOHMUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW W MHANBUAY ATEHOMN
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensTh BHIbI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 00001IaTE MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOErO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
chOpMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJECTh HaBbIKAMHU [O3HABaTEIbHOM pedJeKkcuu Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PEIIEHNUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIESITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00eCredMBaTh JTOCTHIKCHUE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3YS MpaBujia OKpPYTJIEHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITI0JIB30BaTh MOAXOASANIYIO (hOpPMY 3aIlMCH IEWCTBUTENIbHBIX YUCEI JIJISl PEICHU
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W UpPpPalMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPDAQXKECHNUsI, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/eNICHUs] M MHOXXECTBO 3HaueHH (yHKumu, rpaduk (QyHKINUH, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIU (PyHKLUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKIMU, KBAAPATUYHOW (PYHKIIHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEX]ly BEJIMUYUHAMH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSAMHU: IMOCJIENOBATEIBHOCTh, apudMeTHuecKas Hu
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHuo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJIsi ONUCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBaTb  MOHATUSMH: OIpPENEIICHUE,  TEOpeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuci1a 1 BBIYUCTIEHUSA

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IE€JIO€ YHCIO; HCIOJIb30BATh
MPU3HAKH JIEIUMOCTH IIEJIbIX YUCEN, Pa3JIOKEHUE YMCIIA HAa MPOCThIE MHOKUTEU
JUISL pENIeHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKa3aTeJIeM.

OnepupoBaTh MOHATUIAMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA



[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUAMHU: JIOTapUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUUH, TOYKM JKCTpeMyma (PyHKIUH, HauOosblliee U
HauMEHbIllee 3HAueHUA (QYHKIUUM Ha TMPOMEXKYTKE; HCIIOJIb30BaTh HUX UIA
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOM, JIOrapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNW U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpaUKK JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX JUUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmneprpoBaTh MOHATUSMU: HENpepbIBHas (QYHKIUS; MPOU3BOAHAS (DYHKLUU;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxonuTh npon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEIOBaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHUSIMHU: TEPBOOOpa3Hasi M  MHTErpaj; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Hrtorona—JleitOHuia.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTeMaTHIECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 i 1
JlCHCTBHTCIbHEIE \HCITA > https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
2 Crenennas dyniims 1 . https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
3 Toxasaremsras ymKia 8 . https://m.edsoo.ru/1568aba3
bubmmoteka IIOK
4 Jlorapugmuseckas dysKia 1 . https://m.edso0.ru/1568aba3
bubnunorexa LIOK
5 T 15 1
PHIOHOMETPHHECKHE GOpMYJIb! https://m.edsoo.ru/1568aba3
bu6nmorexa LIOK
6 TpuronomeTpuuecke ypaBHEHHs 14 1 https://m.edsoo.ru/1568aba3
7 IToBTOpEHME 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 T 14 1
PHIOHOMETPHICCKHC (yHKLIAH https://m.edsoo.ru/f11c4afd
N bubnuoreka [{OK
2 IT 7 1 1
pPOM3BOIHAS U €€ TEOMETPUUECKUN CMBICIT 5 https://m.edsoo.ru/f1 1cAafd
[IpuMeHeHne MPON3BOIHOMN K UCCIEA0BAHUIO bubnuorexa [IOK
3 . 18 1
byHKIUI https://m.edsoo.ru/f11c4afd
bubnuoreka [{OK
4 u 1 1
HTCTPalt 1 ero HpuMEHEHHE 6 https://m.edsoo.ru/f11c4afd
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 39 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Konrpoabnbsie IIpakTHyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
JleificTBUTENBHBIC YHMCIIA: LENbIE U
paluoHaIbHbIC YHCTIA;
1 eNCTBUTEINbHBIE YHCIIa; OECKOHEYHO 1 bubmmorexa [JOK
' a ’ https://m.edsoo.ru/746d5dce
yObIBaroIasi TEOMETPUYECKAs
Iporpeccusl.
5 Kontpoasnas padora Nel 1 1
' BXx0/1HO0i1 KOHTPOJIb
3 Apudmerndeckuit KOpeHb 1 bubnnoreka [JOK
' HATypaJIbHOU CTENEHU https://m.edsoo.ru/4d7f95fe
4 ApudmeTnueckuiit KopeHb 1 bubnnorexka [JOK
' HaTypaILHON CTENEHH https://m.edso0.ru/44dd1046
s Apudmerndeckuit KOpeHb 1 bubnuoreka [IOK
' HATypabHOMN CTEIEHH https://m.edsoo.ru/d99d8c74
6 CreneHsb ¢ pallMOHATBHBIMU U 1 bubnnorexka [JOK
' JIEWCTBUTEIIbHBIMU MOKA3aTENIMU https://m.edsoo.ru/2f36a36f
; CreneHs ¢ pallMOHATBLHBIMHU 1 1 bubmuorexa [JOK
' JNEUCTBUTEIILHRIMHI TOKA3aTEIIIMHU https://m.edso0.ru/a97a12d9
g CreneHs ¢ pallMOHAIBHBIMU U 1 bubmuorexa [JOK
' JIEUCTBUTEIIbHBIMH MOKA3aTEISIMU https://m.edsoo.ru/cb723fhd
9 Crenennas ¢pynkuus. E€ cBoiicTBa u 1 bubnuoreka [IOK
' rpaduk https://m.edsoo.ru/3a23ac15



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

bubmuorexa [JOK

10 Bsamwsio obpatisie pymkiuin https://m.edsoo.ru/11ac68be
" PaBHOCHIIBHBIE YpaBHEHUS U bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/50bdf26d
12. HppanuonanbHbie ypaBHEHUS bubmmorexa LIOK
https://m.edso00.ru/775f5d99
13. WppannoHaibHble ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/6ec7al07
14. HppanmonansHble HEPaBEHCTBA bubmmorexa [JOK
https://m.eds00.ru/1914a389
15. WppanroHanbHble HEPABEHCTBA bubmmorexa [JOK
https://m.edsoo.ru/226eeabf
16 KonTtposbHas padora Ne2 o reme bubnunoreka [JOK
"Crenennast pyHkuus' https://m.edso0o.ru/763e75ee
17 [TokazarenpHas GyHKIMS, €€ bubnuotexa [JOK
CBOMCTBa U rpaduk https://m.edsoo.ru/ff4564ad
18 [lokazarenpHas QyHKIMS, €€ bubnuoreka [IOK
cBOIcTBa U rpaduk https://m.eds00.ru/66446d3e
19. [Toka3arenbHble ypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/6eadc6fl
20. IToka3aTenbHbIE ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/3f25a047
21. IToka3aTenbHbIE HEPABEHCTBA bubmmorexa [OK
https://m.edso0.ru/d82c36d4
2 Cuctema nmoka3aTeabHbIX YpaBHEHUH bubnmoreka [JOK
Y HEPAaBEHCTB https://m.edsoo.ru/fe7fc4db
53, Cucrema noka3areabHbIX YPaBHEHUN bubnmoreka [JOK

Y HEPABEHCTB

https://m.edsoo.ru/d0f0b260



https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
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https://m.edsoo.ru/d0f0b260

" KonTpoabHasi padora Ne3 nmo Teme bubmumoreka [IOK
" "IlokazarenbHasi yHKuus'" https://m.eds00.ru/c3389865
bubmuoreka [JOK
25.
Jlorapugmt https://m.edsoo.ru/444c4b9c
. bubnmoreka [JOK
26.
CrolicTsa orapu¢mos https://m.eds00.ru/54b815c5
. bubnuorexa [JOK
27.
CpolicTsa orapu¢mos https://m.edsoo.ru/83105a0e
28 JlecaTuunplie U HATypaJIbHbIE bu6mmorexa [IOK
' JorapupMbl https://m.edsoo.ru/2ablc7bc
29 Jlorapudmmueckas GpyHKIus, eé bubnuoreka [IOK
" cBoiicTBa u rpaduK https://m.edsoo.ru/each053c
30 Jlorapudmuueckas pyHkus, e€ bubnunoreka [JOK
' CBOIicTBa U Tpaduk https://m.edsoo.ru/8a5ada51
bu6mmoreka [IOK
31. JI
OrapUMIIECKNE ypaBHEHHS https://m.eds00.ru/69106ae7
bu6mmoreka [JOK
32. JI
OrapUMIIECKNE ypaBHEHHS https://m.edso00.ru/9362fead
bu6mmoreka [JOK
33.
Jlorapugmurieciie HepaBeHCTBa https://m.edso00.ru/78d9b391
bubmuorexa [JOK
34.
Jlorapumrieckue HepaseHcTBa https://m.edsoo.ru/de7ca33e
35 KonTposbHnas paGora Ned bubnuoreka [IOK
‘ «Jlorapupmuueckass GyHKuus» https://m.edsoo.ru/87e5e52d
36 Pannannas mepa yria. Ilosopor bubnnoreka [JOK

TOYKHU BOKPYT HavdaJla KOOpAUHAT

https://m.edsoo.ru/eb0cc5e3



https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3

Omnpenenenue cuHyca, KOCUHyca U

37 TaHreHca yria. 3Haku CHHyca buGnuorexa HOK
' yra. yed, https://m.edsoo.ru/5f29b9b5
KOCHHYCa TaHT€HCa
3aBHCHMOCTb MEXKJIy CHHYCOM,
38 KOCHHYCOM U TaHFle[I};COMz HOI'O U Eubmiorexa HOK
' Y A https://m.edsoo.ru/f13af630
TOTO K€ yria
39 TpuroHomMeTpmuyeCcKue TOXKIECTBA Bubmorexa ITOK
' p p g https://m.edsoo.ru/5f605ed0
40 TpuroHomMeTpmuyeCcKue TOXKIECTBA bubmorexa LIOK
' p p g https://m.edsoo.ru/ec9f4d78
41 TpuronomeTpruyeckue TOXKIeCTBA bubnmotexa HOK
' P p g https://m.edsoo.ru/b8f5d49a
42 CuHyc, KOCUHYC U TaHT€HC YTJIOB a bubnuorexa [JOK
" um-a https://m.edsoo.ru/f1ff9220
bu6mmoreka [IOK
43, (6))
OPMYJIbI CITOHEHHUA https://m.edsoo.ru/6df195a0
bu6mmoreka [IOK
44, ()
OPMYJIBT CHOACHHA https://m.edsoo.ru/6b61c578
45 CuHyc, KOCUHYC U TaHTE€HC bubnuoteka [JOK
" zBOliHOTO yria https://m.edsoo.ru/6ed2b3ba
46 CuHyC KOCHHYC U TaHTCHC bubnmnoreka [JOK
" | HOJIOBMHHOTO yIja https://m.edsoo.ru/fcdd2a2e
bubmuorexa [JOK
47. (0]
OPMYJIbI HPUBCACHIA https://m.edsoo.ru/b8a0ff2f
bubmuorexa [JOK
48. (0]
OPMYJIbI IPUBCACHHA https://m.edsoo.ru/12d1413c
49 CymMma u pa3HocTh cuHycoB. Cymma bubnmoreka [JOK

Y pPa3HOCTh KOCHHYCOB

https://m.edsoo.ru/e248c5fc
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KonTposbHas padora Ned

50 «Tpuronomerpuyeckue bubmorexa LIOK
' P P https://m.edsoo.ru/09ba5h3d
hopmysabi»
bubmuorexa [JOK
51. Yy =
PaBHEeHHe cos X =4 https://m.edsoo.ru/1f4655da
bubmuoreka [JOK
52. v =
PABHEHHE €OS X = 4 https://m.eds00.ru/76ce9958
. bu6mmorexa [IOK
5.V =
pasteHue sinx =a https://m.edso0o.ru/8fa598b5
. bubmuorexa [JOK
54. VY =
pasteHue sinx =a https://m.edsoo.ru/6baefel9
bubmuorexa [JOK
55. =
YpapHene (g x =a https://m.edsoo.ru/alf8d141
bu6mmoreka [JOK
56. v tgx =
pasHenmue tg x —a https://m.edso00.ru/65a0f2d0
57 Pemenne TpuronomMeTpuuecKux bubnuoreka [IOK
| ypaBHeHmii https://m.eds00.ru/0d8a770d
cg Pelienre TpUroHOMETPUYECKUX bubnnoreka [JOK
' ypaBHeHwi https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHOMeTpUYECKNX bubnnoreka [JOK
" ypaBHeHwii https://m.edsoo.ru/e6eec650
60 Pemenune TpuronomMeTpuieckux bubnuoreka [IOK
" ypaBHeHwmii https://m.edsoo.ru/ae44ac4c
61 Pewenne npocrenmmx bubnnoreka [JOK
" TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edso0o.ru/h46a8228
62 Pemenne npocrennmx bubnnoreka [JOK

TPUTOHOMETPUUECKUX HEPABEHCTB

https://m.edso0.ru/188bbf6c
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63 Pemenne npocrenmmx 1 bubmumoreka [IOK
' TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edsoo.ru/33e6629%
KonTpoabHasi padora Ne 6
64 «Tpuronomerpuveckue 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/d36669f8
YPABHEHHD)
65 [ToBTOpEeHME Kypca anreOpsl U Hava 1 bubnunoreka HOK
' MaremaTuyeckoro ananuza 10 kiacc https://m.edsoo.ru/1cbf72bl
[ToBTOpEeHHEe Kypca anreOpsl U Hayal
66 MaremaTuyeckoro ananusa 10 1 bubnuorexa LIOK
' https://m.edso0.ru/538fc437
KJlacca
7 [ToBTOpEeHue Kypca anredpsl U Havas 1 bubnnorexa [HOK
' MaTemaTuyeckoro aHanuza 10 kiacc https://m.edsoo.ru/c2627eca
63 [ToBTOpeHue Kypca anreOpbl 1 Haval 1 bubnuoreka [IOK
" MaremaTtmyecKoro aHaiamsa 10 kimacc https://m.edso0.ru/49f1b827
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
O0nacTp onpeneneHns 1 MHOXKECTBO
1 3HAYEHUH TPUTOHOMETPUIECKUX 1 bubmmorexa LOK
' P P https://m.eds00.ru/a52939b3
byHKIUH
O0nacTp onpeneneHns 1 MHOXKECTBO
2 3HAYCHUU TPUTOHOMETPHUUCCKUX 1 bubnnorexa LIOK
' P P https://m.eds00.ru/ff601408
byHKIUI
YETHOCTH, HEUETHOCTD,
3 MEPUOAUYHOCTh 1 bubmorexa HOK
’ pHOA . https://m.edso0o.ru/3d87e248
TPUTOHOMETPUYECKUX (DYHKIIUH
YETHOCTH, HEUETHOCTD,
4 MEPUOAUYHOCTh 1 bubmorexa HOK
’ PHOA . https://m.edso00.ru/343c6b64
TPUTOHOMETPUYECKUX DYHKIIUI
c CaoiicTBa (DyHKIIMH y = COS X U €€ 1 bubnuoreka [IOK
' rpaduk https://m.eds00.ru/4064d354
6 CaoiicTBa (hyHKIIMH Y = COS X U €& 1 bubnnorexka [JOK
' rpaduk https://m.edsoo.ru/be76320c
; CaoiicTBa QyHKIUH Y = SiN X 1 €€ 1 bubnuoreka [IOK
' rpaduk https://m.edso0.ru/3d408009
CaoiicTBa (hyHKIMH Y = SIiN X 1 e bubnuoreka [IOK
8. 1
rpadux https://m.edsoo.ru/bd5ffOec
9 CaoticTBa QyHKIUHU Y = tg X 1 ¢ 1 bubmuorexa [JOK
' rpaduk https://m.edsoo.ru/cebf10c6



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6

10 CaoticTBa QyHKIMHU Y = tg X 1 ¢ bubnmoreka [JOK
" rpadux https://m.edsoo.ru/536de727
1 OOpaTHbIC TPUTOHOMETPUUYECKUE bubnunoreka HOK
" (ynkumu https://m.edso00.ru/85bc8132
KonTpoasnas padora Nel
12 «Tpuronomerpuyeckue bubmmorexa [JOK
' P P https://m.edsoo.ru/58e8e2f2
pyskuun»
bubmuoreka [JOK
13. | 1I
POH3BOHAS pyHKILH https://m.edso00.ru/3e3230d4
bubmuorexa [JOK
14. | 1II
POH3BOHAS pyHKILH https://m.edsoo.ru/lea72162
bubmuorexa [JOK
15. | II i
POH3BOHAs CTENCHHOM dyHKLIH https://m.edsoo.ru/da48154c
bu6mmoreka [JOK
16. | II i
POU3BOAHAA CTRICHHOH (yHKcLiH https://m.edsoo.ru/4beff03b
bu6mmorexa [IOK
17. | 11
PaBILIa AHGpepeHLHpOBAHH https://m.edsoo.ru/fe189f2d
bu6mmoreka [IOK
18. II
PaBHIIa WM bPepeHIHpPOBAHILA https://m.edsoo.ru/fadb8aa5
bu6mmorexa [IOK
19. 1II
paBiIIa AN(depeHLpoBanHs https://m.eds00.ru/3034724e
50 [Ipon3BoiHBIE HEKOTOPBIX bubnnoreka [JOK
" DIeMeHTapHBIX (PYHKIHUH https://m.edso00.ru/712ac2d9
21 [Tpou3BoHBIE HEKOTOPBIX bubnuorexa [IOK
" DJIEMEHTApHBIX QYHKIUA https://m.edsoo.ru/9e3f4bc9
29 [IpousBoiHBIE HEKOTOPBIX bubnuoreka [IOK

AIIEMEHTAPHBIX (QYHKIHHA

https://m.edsoo.ru/15bclcfb
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https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb

23 I'eomerpuueckuii u puznyeckuit bubmumoreka [IOK
" | CMBICII IPOU3BOAHON https://m.edsoo.ru/d68bbe9d
24 I'eomerpuueckuii u puznyeckuit bubnuoreka [IOK
" CMBICII IIPOM3BOIHOM https://m.eds00.ru/9d102051
’5 ['eomeTpuyeckuii U puzndecKuit bubnmoreka [JOK
" | CMBICII IPOU3BOAHON https://m.edsoo.ru/beeff646
26 I'eomerpuueckuii u puzndeckuit bubnnorexa [HOK
" | CMBICII IIPOU3BOIAHON https://m.edsoo.ru/d2e4601b
KonTposbnas padora Ne2 no
27 Teme: "[lpousBoaHas u eé bubmorexa LIOK
' - 1P : N https://m.edsoo.ru/ba9da96d
reoMeTpuYecKuid CMBICJI
bubmuorexa [JOK
28. B
03paCTaHue i yObIBANHE QyHKIIH https://m.edso0o.ru/24ab3c53
bu6mmoreka [JOK
29. B 0
03pacTaRue i yOpiBanHe QyHKIIH https://m.edsoo.ru/5272b9al
bu6mmoreka [IOK
30. B 0
03paCTaRKe i yOpiBaHHE QyHKIIH https://m.edso00.ru/0c837397
bu6mmorexa [IOK
31.
IKCTpEMyMBI pyHKIIHH https://m.edsoo.ru/e6e1901f
bu6mmoreka [IOK
32.
IKCTpeMyMEI pyHKIHT https://m.eds00.ru/0f903c75
bubmuorexa [JOK
33.
IKCTpeMyMEI pyHKIHT https://m.eds00.ru/10130727
34 IIpuMeHeHne nNpon3BOIHON K bubnnoreka [JOK
" mocTpoeHuro rpahuKoB (PpyHKIUI https://m.edsoo.ru/403bfb0d
35 IIpuMeHeHne Mpon3BOJHOM K bubnnoreka [JOK

MOCTPOEHUIO TpadUKOB PyHKITUN

https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

36, [IpumeneHue npou3BoIHON K bubmumoreka [IOK
MOCTPOEHUIO TpadUKOB PYHKITUN https://m.edsoo.ru/0Oadbcelb
37 [IpuMeHeHne Npou3BOIHOM K bubnuoreka [IOK
MOCTPOCHHIO IpaUKOB (PyHKITHIT https://m.edsoo.ru/0731ad3d
ag. [IpumeHeHne Mpou3BOIHON K bubnmoreka [JOK
MOCTPOEHUIO TpadUKOB PyHKITUN https://m.edso00.ru/723dd608
39, Hawubomnpiree n HauMeHbIIIee bu6mmoreka [IOK
3HaueHue PyHKIHH https://m.edsoo.ru/6¢c8d36ff
40, Hawubomnpiiee n HauMeHbIIIee bubmuorexa [JOK
3HaYeHHEe (PYHKIUU https://m.edsoo.ru/a413eca9
41 Haubonpuiee u HaMMEHbIIIEE bu6mmoreka [IOK
3HaueHue PYHKIHH https://m.edsoo.ru/c7550e5f
42 HaubGonpuiee u HauMmeHblIee
3HaueHue QyHKIUU
43, Brinmyknocts rpaduka pyHKIUY, bubnuoreka [IOK
TOUYKH nepernda https://m.edsoo.ru/14ab3cdb
m Beimyknocts rpaduka GpyHKIMH, bubnnorexka [JOK
TOYKH meperuda https://m.edso0o.ru/c12a0552
KonTposbnas padora Ne3 no
45.  teme: "IIpumeHeHHe NPOU3BOIHOM bubmmorexa [OK
T S— https://m.eds00.ru/d598f201
bubnnoreka [JOK
46. Tlepsoobpasas https://m.edsogrullde34d4d
bubnnoreka [JOK
47. Tlepsoobpasnas https://m.edsogru/17af2df9
48.  IlepBooOpa3zHas bubmorexa LHOK

https://m.edsoo.ru/a8cabad4



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

49 [IpaBuina HaxOXAEHUS bubmumoreka [IOK
" | 1epBOOOpa3HBIX https://m.edsoo.ru/0b411edd
50 [IpaBuna HaxOXAEHUS bubnuoreka [IOK
" 1epBOOOPa3HBIX https://m.edsoo.ru/caf9bd2f
[Tnomaas KpUBOJUHEHHOMN bubmuorexa [JOK
51.
Tpamnenuy u HHTerpail https://m.edsoo.ru/fac78f05
5y [Inomaab KpUBOIMHENHON bubnnorexa [HOK
| Tpameuuy U HHTErpai https://m.edsoo.ru/fb6a8acf
53 ILnomans KpUBOIMHEUHOM bubnnoreka [JOK
" TpameuMu U MHTEerpain https://m.edsoo.ru/cffch7e5
c4 B bubmuorexa [JOK
' PIHAMCIICHHE HHTCIPATIOB https://m.eds00.ru/d9469916
cc B bubmuorexa [JOK
' PIHAMCICHHE HHTCIDATIOB https://m.edsoo.ru/ad15000e
c6 Brerancnenue mormaaei ¢ moMoIIbIo bubmuorexa [JOK
" WMHTErpanoB https://m.edsoo.ru/86adcbfd
57 Brruucnenue miomaaen ¢ mOMOMIILIO bu6mmoreka [IOK
" HHTErpaioB https://m.eds00.ru/13205d80
[IpumeneHnne npou3BOTHON U
s PHMEHEIHE TIpoH an Bu6morexa [IOK
- WHTerpajia K petiieru https://m.edsoo.ru/f8ed5f99
MPAKTHUYECKUX 3a7a4
IT OU3BOJHOM
- PUMEHECHHE TTPOU3BOTHON 1 BuGmorexa LOK
- HTCTpaia K PelICHHIo https://m.edsoo.ru/d777edf8
MPAKTHYECKHX 3a71a4
ITpumeHeHune poru3BOAHON U
pu P A bubnmoreka [JOK
60. | wuHTErpaia K peleHuIo

MMPAKTUYCCKUX 3aaa4

https://m.edso00.ru/30c3697b



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b

KonTpoubnas pabora Ned o

bubmuorexa [JOK

61.
Teme: ""Unrerpan" https://m.eds00.ru/391272c9
TToBTOpEene Kypca areOpel U Havall
62 MaTeMETquCK?Eo aHaJII/IBI; 11 Bubmaorexa ITOK
' https://m.edso0o.ru/d359fb5f
KJIacca
[ToBTOpEHME Kypca anreOpsl U HavYa
63 MaTeMaTuueckoro anaausa 11 Bubmorexa ITOK
’ https://m.edsoo.ru/07eb464b
KJIacca
[ToBTOpeHHe Kypca anreOpsl U Hayal
64 MaTreMaTuueckoro anamusa 11 bubnmorexa LOK
) https://m.edsoo.ru/b9b225¢c3
KJ1acca
[ToBTOpeHue Kypca anreOpbl 1 HaUaI
65 MaTreMaTuueckoro anamusa 11 bubnmorexa LOK
' https://m.edsoo.ru/b800deb4
KJiacca
IToBTOpeHue Kypca aareopsl U Haval
66 MaTeMETI/IquKZ)IIjO aHaJ'II/ISIZl 11 Bubmorexa ITOK
' https://m.edsoo.ru/f5eed075
KJ1acca
[ToBTOpEHUE Kypca anreOpsl U Hayall
67 MaTeMapTquCKzlriO aHam/Bl; 11 Bubmorexa ITOK
) https://m.edsoo.ru/41da431a
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
68 MaTeMETquCK?Eo aHaJII/I3I:l 11 Eubmorexa IIOK
) https://m.edsoo.ru/b648235a
KJ1acca
IToBTOpeHue Kypca aaredpsl U Hayal
P P P Bu6nuorexa LIOK
69. MareMaTuueckoro ananusa 11

KJ1acCcCa

https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864

[ToBTOpenue Kypca anredpsl 1 HaYal

70 MaTeMaTuueckoro anamusa 11 bubnnorexa LIOK
' https://m.edsoo.ru/a4d65ee5
KJ1acca
TToBTOpeHue Kypca aareOpsl ¥ HaYall
71 MaTeMETquCKZI;o aHaJII/IBI:l 11 Bubmorexa ITOK
' https://m.edsoo.ru/aa5962el
KJIacca
[ToBTOpEeHHEe Kypca anreOpsl U Hayal
72 MareMaTuueckoro anaamusa 11 Bubmorexa ITOK
' https://m.eds00.ru/48190472
KJIacca
[ToBTOpeHHe Kypca anreOpsl U Hayal
73 MaTeMaTuueckoro anaausa 11 Bubmorexa ITOK
) https://m.edsoo.ru/2dbd3859
KJ1acca
[ToBTOpeHHe Kypca anreOpsl U Hayal
74 MaTreMaTuueckoro ananusa 11 bubmmorexa LHOK
' https://m.edsoo.ru/7ab8d17e
KJiacca
[ToBTOpeHue Kypca anreOpbl 1 Haval
75 MareMaThuueckoro aHaimusa 11 bubmorexa [IOK
' https://m.edsoo.ru/81cccfe9
KJiacca
IToBTOpeHue Kypca aareopsl U Haval
76 MaTeMETI/IquKZIIjO aHaJ'II/I?)lZl 11 Eubmorexa ITOK
' https://m.eds00.ru/039949bf
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
77 MaTeMETI/I‘{eCKzII?O aHaJII/I3I:l 11 Eubmorexa IIOK
) https://m.edsoo.ru/a7d95f79
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
P P P Bu6nuorexa LIOK
78. MareMaTuueckoro amanusa 11

KJj1accCa

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

[ToBTOpenue Kypca anredpsl 1 HaYal

79 MaTeMaTuueckoro anamusa 11 bubnnorexa LIOK
' https://m.edso00.ru/471c735b
KJ1acca
TToBTOpeHue Kypca aareOpsl ¥ HaYall
80 MaTeMETquCKZI;o aHaJII/IBI:l 11 bubnnorexa LIOK
' https://m.edsoo.ru/3ceel327
KJIacca
[ToBTOpEeHHEe Kypca anreOpsl U Hayal
81 MareMaTuueckoro anaamusa 11 bubmorexa [IOK
' https://m.edsoo.ru/a35a131d
KJIacca
[ToBTOpeHHe Kypca anreOpsl U Hayal
82 MaTeMaTuueckoro anaausa 11 Bubmorexa ITOK
' https://m.edsoo.ru/ef10c4f9
KJ1acca
[ToBTOpeHHe Kypca anreOpsl U Hayal
83 MareMaTu4yecKkoro ananusa 11 bubmorexa HOK
' https://m.eds00.ru/51696a67
Kjacca
[ToBTOpeHue Kypca anreOpbl 1 Haval
84 MaTeMaTH4yeckoro aHanusza 11 bubmorexa [JOK
' https://m.edsoo.ru/fab81c0e
Kjacca
IToBTOpeHue Kypca aareopsl U Haval
85 MaTeMETI/IquKZIIjO aHaJ'II/I?)lZl 11 bubmorexa HOK
' https://m.edsoo.ru/ef2c6e43
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
86 MaTeMETI/I‘{eCKzII?O aHaJII/I3I:l 11 bubmmorexa [JOK
) https://m.edsoo0.ru/0312cf8c
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
P P P Bu6nuorexa LIOK
87. MareMaTuueckoro amanusa 11

KJj1accCa

https://m.edsoo.ru/247d2fe7



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7

[ToBTOpenue Kypca anredpsl 1 HaYal

88 MaTeMaTuueckoro anamusa 11 buGnnorexa LIOK
' https://m.edsoo.ru/e8b87729
KJ1acca
TToBTOpeHue Kypca aareOpsl ¥ HaYall
89 MaTeMETquCKZI;o aHaJII/IBI:l 11 Bubmorexa ITOK
' https://m.edso0o.ru/1bf2fb98
KJIacca
[ToBTOpEeHHEe Kypca anreOpsl U Hayal
90 MareMaTuueckoro anaamusa 11 Bubmorexa ITOK
’ https://m.edsoo.ru/9c44c6ca
KJIacca
[ToBTOpeHHe Kypca anreOpsl U Hayal
91 MaTeMaTuueckoro anaausa 11 Bubmorexa ITOK
) https://m.edsoo.ru/337aad59
KJ1acca
[ToBTOpeHHe Kypca anreOpsl U Hayal
92 MaTreMaTuueckoro ananusa 11 bubmmorexa LHOK
' https://m.edsoo.ru/ag86014el
KJiacca
[ToBTOpEeHUE Kypca anreOpsl U HavaJ
93 MaTeMaTH4decKoro anaimuza 11 bubmorexa [JOK
' https://m.edsoo.ru/5c45a60a
KJiacca
TToBTOpEHME Kypca aareOpsl ¥ HaYall
94 MaTeMETI/IquKZIIjO aHaJ'II/I?)lZl 11 Bubmorexa ITOK
' https://m.edsoo.ru/19304aba
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
95 MaTeMETI/I‘{eCKzII?O aHaJII/I3I:l 11 Eubmorexa IIOK
' https://m.edsoo.ru/c3d4b282
KJ1acca
TToBTOpeHue Kypca aaredpsl U Hayal
P P P Bu6nuorexa LIOK
96. MareMaTuueckoro amanusa 11

KJj1accCa

https://m.edsoo.ru/a20b8a4c



https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c

[ToBTOpenue Kypca anredpsl 1 HaYal

97 MaTeMaTuueckoro anamusa 11 1 buGnnorexa LIOK
' https://m.edsoo.ru/a012476d
KJ1acca
TToBTOpEeHue Kypca aaredpsl U Hayal
98 MaTeMETquCKZI;o aHaJII/IBI:l 11 1 Eubmorexa ITOK
' https://m.edso00.ru/d620c191
KJIacca
[ToBTOpEeHHEe Kypca anreOpsl U Hayal
99 MareMaTuueckoro anaamusa 11 1 Bubmorexa ITOK
' https://m.edso0.ru/7017196f
KJIacca
[ToBTOpeHHe Kypca anreOpsl U Hayal
100. maremaTuueckoro anamusa 11 1 Bubmorexa ITOK
) https://m.edso0o.ru/513c9889
KJ1acca
[ToBTOpeHHe Kypca anreOpsl U Hayal
101. wmaremaTuueckoro anamusa 11 1 bubmmorexa LHOK
’ https://m.eds00.ru/2276973
KJiacca
[ToBTOpEeHUE Kypca anreOpsl U HavaJ
102. wmaremaruueckoro aHaimsa 11 1 bubmorexa [IOK
’ https://m.edso0.ru/3330f7ef
KJiacca
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME



https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YMUCIIO,
' OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonHATE  apudMeTHdecKkue Oomepanud €  PaluOHAIBHBIMH |
' JeHCTBUTEIIBHBIMU YHCIIaAMHU
. BbimonuATe npuOIMKEHHbIE  BBIYMCICHMS, MCIIONB3Ys  IIpaBUiIa
' OKpYIJIEHUS, AeJaTh IPUKUIKY U OLIEHKY pe3y/ibTaTa BEIYMCICHUN
OnepupoBaTb NOHATHUAMU: CTETIEHD C LIEJIBIM I0Ka3aTeNeM, CTaH1apTHAs
14 ¢dopma 3arucu JeHCTBUTENILHOTO YHUCIa, KOPEHb HATYPaJIbHON CTENEHH;
' MCTIOJIB30BATh MOIXOASAIIYI0 (OPMY 3aITUCH IEHCTBUTEIBHBIX YHCENT IS
pelLeHHs MPAKTUYECKHX 33/1a4 U PECTABICHUS JAHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJIBHOTO
1.5 yria; WCHOJb30BaTh 3alUCh IPOU3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 L[eJI0€, PalMOHAJIBHOE, HMPPAlMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
95 BoeinonHsATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUH H
' pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoInonHATh npeoOpa3oBaHuUs LEJIBIX, panroHaIbHBIX u
2.3 UPPALMOHATIBHBIX BBIPAXKEHUNW M pellaTh OCHOBHBIE THIIBI IIEJBIX,
palMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHUN U HEPABEHCTB
24 [TpuMeHsITh ypaBHEHUS M HEPaBEHCTBA YISl PEILIEHUS] MaTeMaTHYECKUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU




MonenupoBaTh pealbHbIE CUTYalldd HA SI3bIKE alnreOpbl, COCTAaBIISTH

BBIPpAXKCHUA, YpaBHCHU, HEPABCHCTBA 110 YCJIOBUIO 3ajJa4u,

25 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIM C UCIOJb30BaHUEM arlrapara
anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMU: (GYHKIUS, CIOCOOBI 3anaHus (yHKIUH,
3.1 o01acTh OmpesieNeHruss U MHOXKECTBO 3HAUCHWH (QYHKIWH, Tpadux
(GyHKIHMH, B3aUMHO 00paTHbIC PYHKIIUN
39 OnepupoBaTh MOHATUAMHU: YETHOCTh UM HEUYETHOCTb (GYHKIUH, HYIH
' (bYyHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky QyHKIHHA 111 peLICHNsT YpaBHEHUH
34 Ctpouts u uutaTh Tpaduku JTUHEHHOW QYHKIMM, KBaJAPATUUIHOMN
' (GyHKINHU, CTENeHHON (DYHKIMH C IIETTBIM TTOKa3aTelIeM
Hcnons3oBare Tpadukd (QYHKIWA I WCCIEAOBAHUS TPOIECCOB H
35 3aBHCHMOCTEH MpU pelIeHUuH 3a7ad U3 IPYruxX y4eOHBIX MPEeIMETOB U
' peanbHOM JKW3HHU, BBIpAXaTh (QOPMYyJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
i1 OnepupoBaTh MOHSATUSMHU: TOCIEA0BATEINBHOCTh, apupMeTHUecKas U
' reoMeTpHuuecKas porpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast
4.2 nporpeccusi, cymma O€CKOHEYHO YObIBaloLled reoMeTpudecKoi
IIPOrpeccuu
4.3 3anaBarh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0AMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEN M INPOrPECCUN  JUIS
' pellleHus peajbHBIX 3a7ja4 MPUKIAHOTO XapaKkTepa
) MHoxecTBa 1 JIOTHKa
5.1 OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, OTI€pAIlMU HaJ MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaTr il ONMUCAHHS
5.2 peasbHBIX TMPOLIECCOB M SIBICHUH, NMPU pEIIeHUM 33734 U3 JIPYTHx
y4eOHBIX MPEIMETOB
5 3 OnepupoBaTb MOHATUSAMU: OINPEACIEHUE, TEOPEMA, CIEACTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NMPOIrPaMMbl CpeiHero o01mero 00pasoBaHus
pe3yJbTarTa
1 Yucina ¥ BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LEJIO€ YHUCIIO; UCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJbIX YMCEJI, PA3JIOKEHHUE YHCIIAa HA IPOCTHIC
MHOKHTENH JUIsl PELICHUs 3314
1.2 OnepupoBarhb OHATHEM: CTEIIEHD C PAMOHAIBLHBIM IIOKA3aTeIeM
13 OnepupoBaTh IMOHATUAMM: JiorapudM 4HCIA, JAECATHYHBIE U
' HaTypaJbHbIE JIOTApU(HMBI
2 VYpaBHeHMS U HEPABEHCTBA
[IpuMeHsTh CBOMCTBAa CTENEHW JUIsl MpeoOpa3oBaHUs BBIPAKEHU,
2.1 OIIEpUPOBATh MOHATUAMU: MTOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe npeobpa3zoBaHMs BBIPAKEHHM, COAEPIKAIIUX JOrapu(MBbl;
25 ONEpPUPOBATh  TMOHATHUSAMHU:  JIOTApU(PMHUECKOE  YpaBHEHHE U
' HEpPaBEHCTBO; pellaTh OCHOBHbIE THUIIbI JIOTApU(PMUIECKUX YpPaBHEHUN U
HEpaBEHCTB
2.3 Haxoauts perienust npocTednx TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMM: CHCTEMAa JIMHEHHBIX YpaBHEHMH U €€
2.4 pELIEeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM ISl PEILICHUS
MIPaKTUYECKUX 3aja4
25 Haxomute pemieHnss MpPOCTEWIIMX CHCTEM M COBOKYITHOCTEH
' palOHAaIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBISThH
26 BBIPAKEHUS, YPaBHEHUS], HEPABEHCTBA ¥ CUCTEMBI 110 YCIIOBHIO 33Ja4H,
' WCCIEA0BaTh ITOCTPOECHHBIE MOJENHM C HCIOJIb30BAHMEM allapara
anreOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, MPOMEKYTKU

MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMma (YHKIMH, HanOoJbIlee U




HanMCHBIICC 3HAYCHUA (1)YHKI_[I/II/I Ha IPOMCIKYTKE; UCITIOJIb30BATh UX JJId

ucclieioBaHus (PyHKIUH, 3aJaHHOI rpadukomM

OnepupoBaTh MOHATUAMU: T'padUKK MOKa3aTeIbHOM, TorapupMUIecKoit

3.2 U TPUTOHOMETPUYECKUX (YHKIMH; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTHU M UCIIOJIb30BATH JUISl PELIECHUs ypaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
3.3 YpPaBHEHUH M MCIIONB30BATh MX JUISl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku GYHKUMHA U8 UCCIEAOBAHMS INPOLECCOB U
' 3aBUCUMOCTEH U3 JPyTruX y4eOHBIX TUCIUILTIH
4 Hauana maremaTndeckoro anaiamsa
OmnepupoBaTh MNOHATUAMU: HeHpepbiBHAas (QYHKLIMSA, TPOU3BOIHASL
4.1 (YHKIHMU; HCIONB30BaTh TEOMETPHUYECKHH W (U3WYECKHIA CMBICIT
IIPOU3BOIHOM IS pelIeHus 3a1a4
45 HaxonuTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKLUH, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BENEHUS, YACTHOTO (DYHKIIUI
Hcnonp30BaTh MPOM3BOMHYIO JUISI  HMCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATh Pe3yIbTaThl UCCIEIOBAHUS
K IIOCTPOCHUIO TpauKOB
4 Hcnonb30BaTh TPOM3BOJHYIO JUISl HAXOXKACHUS HAWIIYUILEro pelieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3aJa4ax
A5 OnepupoBaTh MNOHATUSAMHU: IEpPBOOOpa3Has M HMHTErpayl; MOHUMATh
' reOMEeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
' uHTerpain no gopmyie Hetotona — Jleitbuuia
47 Pemars npukiiagHble 3a1a4u, B TOM YHCIIE COLIMATIBHO-3KOHOMHYECKOT O

n (I)I/I?»I/I‘ICCKOFO XapakTepa, CpeACTBaAMU MATEMATUYCCKOT'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhple umncia. OOBIKHOBEHHbIE M JECATHYHBIE JpOOM, IPOLIEHTHI,
OEeCKOHEUHBbIE  MEepPUOJMYECKHEe  JIpodu. ApudMeTHuecKkue  omepamuu ¢
11 palnMoHaIBbHBIMU YUCIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
Ipobeil ¥ MPOLIEHTOB Ul PElICHUs MPUKIAAHBIX 33/a4 U3 pa3jIU4HbIX OTpacieu
3HAHUM U peaIbHOM JKU3HU
HelictButenpHple  4yuciaa.  PanuMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmerndeckue omnepanuu C JeHCTBUTENBHBIME uHuciaamu. [lpuGmmxEnnbie
BBIYHCJICHMS], IPaBUJIa OKPYIJICHHUs, IPUKKJIKA U OLICHKA PE3yJIbTaTa BEIUMCIICHUN
Crenenb c nenslM nokasaresneM. CranaapTHas Gopma 3anucu J1eHCTBUTENBHOTO
1.3 yrcia. VMcrnonp3oBaHue MOAXOMAIEH GOPMBI 3aITUCH JCHCTBUTEIBHBIX YHCEN IS
pelIeHns MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX
14 Apudmernueckuit KopeHb HaTypaJbHOU cTeneHu. [leiicTBus ¢ apudpmeTnueckuMu
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
15 CHHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIAECTBEHHbIE IPEOOpPa30BaHUS
95 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
2.4 Perienue nenbx U IpoOHO-pAIIMOHABHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUN
97 IIpumeHeHNEe ypaBHEHUN M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKHX 3aJad U

3a/1a4 U3 pazIMYHbIX 00J1acTe HayKu U peaibHON )KU3HU




OyHKIUH U TpapuKH

Oyukmwms, ciocoObl 3amanus ¢yHkuu. ['paduk Gynkumu. Bzanmuo oOpatHbIe

3.1
byHKIII
3.9 OO6nacTh omnpeneneHUss U MHOXECTBO 3HaueHW QyHkuuu. Hynu dyHxmum.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 Crenennas ¢yHKUMS C HaTypaJbHBIM M IEJBbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YKCJIOBOI'O apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmerndeckass W TeoMeTpHUecKass mMporpeccud. beckoHeyHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH Te€OMETPUUYECKOM
' nporpeccuu. @opMmyiia CIOXKHBIX IpoueHTOoB. Mcnonb3oBanue nporpeccuu s
pelIeHus pealibHbIX 3a]a4 IIPUKIIAHOIO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOI'O armapara JJisi ONHCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEIIEHUH 3a]1a4 U3 APYTHX Y4eOHBIX NPEeIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 Hatypanbnsle u nensle yncia. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 CreneHsb ¢ paliuoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOTapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, copepKaluX JorapuQmbl
95 [IpeoOpa3oBanue BbIpaXeHH, COEPIKALIUX CTENEHH C PallMOHATbHBIM
' [I0Ka3aTesIeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpUKIAgHBIX 3a4a4 C [OMOILBIO
' CHUCTEMbI JINHEHHBIX YPaBHEHUM
2.7 CucreMsl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonuueckne Qynkuuu. IIpomMekyTku MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymbl 1 MUHHMYMBbl (pyHKunMu. HamOombiiee u HavMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.3 [TokazarenpHas u norapudmuueckas GpyHKINU, UX CBOICTBA U rpaduku
3.4 Hcnonp3oBanue rpadukoB QyHKIUH IS pelIeHUs YPaBHEHUH 1 JIMHEHHBIX CUCTEM
Hcnons3oBanne rTpadukoB (QYHKIUA JUIS  UCCIICJOBAHHS IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbl€ BO3HUKAIOT IPHU PEIICHUH 3aJad U3 JAPYIMX y4eOHbIX
IIPEAMETOB U PEaIbHOM )KU3HU
4 Havana marematnuyeckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB J1JIs1 PELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NUECKUIN CMBICI TPOU3BOIHOM
43 [IponsBonHble 3meMeHTapHbIX (QyHKIKMNA. DOpMysbl HaXO0XKIEHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH
[IpumeneHne npou3BOAHON K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMeHbIIero 3HaYeHUs (PyHKIUN Ha
OTpe3Ke
[IpumeneHue mNpPOU3BOAHOM JUIsI HAXOXKIEHUS HAWIYYIIEro peleHus B
4.5 NPUKIAJHBIX 3ajadax, M1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit wim rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii 1 puznyeckuil cMbicil. Beraricienue nuterpana no

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
ymeHue (GopMyIupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BaATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/1a4, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX ITPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HAaTYpaJIbHOE YHUCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YMCJIA, OCTATOK [0 MOAYJ0, PalMOHAIBHOE YHUCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmeTnyeckas ~— Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEeHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh IOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IMapaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMAaTHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUONYHOCTb (DYHKIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUIUM, TepBas W BTOpas NpPOU3BOAHAas (yHKLUH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuThb acCUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOIUTh YpaBHEHUE KacaTebHON
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO JUIS UCCIIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH IPOU3BOJAHYIO JJIA HAXOXKIACHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
(buryp ¢ noMoIIbI0 HHTErpalia; MPUBOIUTH IPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMOO3ULUS (QYHKIMNA, TUHEHHAs (YHKUIUSA, KBaJpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, IOKa3aTeapHass W Jiorapupmuueckas (QyHKIUH; yMEHUe
CTPOUTH TpadUKU U3yUEHHBIX (PYHKIMI, BBIMOIHATH MPeoOpa3oBaHus
rpaduKoB (GYHKLIUH, UCIIOJIB30BAaTh TPaPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMysaMH 3aBHCUMOCTH
MEX]y BETMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMNA JUIs
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEI0BATh IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJO0OHOCTh PE3yNbTAaTOB; YMEHUE MOJEIHPOBATH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHHe onepupoBaTh MOHATUSAMHU: cpelHee apudMeTHYecKoe,
MearaHa, HauOoJblllee ¥ HauMEHblee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MW3BIIEKATh,
WHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, oTpakarolryto CBOWCTBA pealIbHbIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecCKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JyarpamMm paccerBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOSITHOCTEH, (OPMYITy IOJHON
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMM: CIyyailHas BeJIMYMHA, pacIpeleieHHe
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUJAHUE, JUCTIEPCUS U CTaHIapTHOE
OTKJIOHEHHE CIIy4ailHON BeNWYMHBI, (YHKIUU pacrupeiesieHuss Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHKCEN, METOJbl BBIOOPOUHBIX HCCICIOBAHHMI, YMEHHUE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE IPUMEHSITh KOMOMHATOPHBIE
(hakTBl ¥ paccyKIeHUS Ul PEeUICHHsS 3a7a4; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA Yyria, IUIOCKHA yrol,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy NPSMBIMHU, YTOJI MEXAY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3aj7iay H3y4yeHHble (DaKThl U TEOPEMBI IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMH IMMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miomanab chepbl, MIOMaIh
MOBEPXHOCTU MHUPAMUMbI, MPU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
napajuleJibHble OCHM WM OCHOBaHHWIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TPUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (Uryp,
CaMOCTOSITeNIbHO (OPMYJIMPOBATH OMpEeNieHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAAb, 00bEM, IJIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyIeNienuIiea, MUPaMHUIbl, TPU3MBI,
IWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIeHHE O0BEMOB

o1I00HBIX GUryp

12

YMeHune onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
6a3ucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IMPOU3BEJIEHHE, YTOJl
MEXIy BEKTOpPAaMH; yMEHHE  MCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTHUKU B HW3YYCHHH IPUPOAHBIX U
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI

JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIICHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS

2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl




OyHKIUH U TpapuKH

Oyuknwms, crmocoOwl 3ananus QyHknuu. [paduk ¢yskinuu. BzanmHo oOparHbIe

3 ¢yukuun. YétHele n Heu€éTHble QyHKIMHU. [lepuoanueckue pyHkuun
OOnacte ompenesleHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hynum @yHkuum.
32 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' Maxkcumymbl 1 MUHMMYyMbl GyHKuMU. HaunGonpliee ¥ HauMeHblee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maTremaTueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIMNA
[Ipumenenne npou3BOJHON K HCCIENOBAaHUIO (PYHKIMIA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u Havasa
MaTeMaTudeckoro ananusa, 10-11 knaccel/ Anumos 1L A., Komsrun FO.M., Tkauesa M.B. u
ap., AxuuonepHoe obmectBo «3narenscTBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

«Anrebpa 1 Hauana MaremMaTuieckoro aHanu3a. 10—11 kimaccel. Metoguveckrue peKoMeHIauu
K yuebnuky 1. A. Anumosa, 10. M. Komsruna, H. E. ®&nopooii u 1p.»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://window.edu.ru/ — snekTpoHHast OMOIMOTEKAa YICOHUMKOB M METOIMYECKUX MATEPUAIIOB.
https://fipi.ru/ — ®denepanbHbIii KHCTUTYT MEArOTUYCCKUX U3MEPECHUH.

http://window.edu.ru/window/catalog — karanor Poccuiickoro o01ieo0pa3zoBaTeabHOIO
noptana. http://www.school.edu.ru — xatanor «O6pa3oBarenbHble pecypchl cetn HTepHeT s
o0m1ero 00pa3oBaHUs.

http://catalog.iot.ru — xatanor «llIkonbHbIA STHACKCY.

https://resh.edu.ru/about — rocynapcreenHas oopa3oBarenbHas miathopma «Poccuiickas
ANEKTPOHHASI [IKOJIA».

https://math-ege.sdamgia.ru — o6Gpa3oBarebHbIi MOPTAN IS TOATOTOBKH K 3K3aMeHaM 10
npo¢uIbHON 1 0a30BOM MaTeMaTHKe.

https://alexlarin.
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PABOYAS ITPOI'PAMMA
(ID 6653677)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

115 ooyuarormmxest 10-11 kmaccoB



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHHH PEAJTbHOIO M HICAIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM NTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUSI U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHusa mporpaMMbl ydyeOHOro kypca «l'eomerpuss» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIECHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUN, KPUTHUHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IPYruX  y4eOHbIX  TMPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHUPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TMPOCTPAHCTBEHHOTO MBIIIICHUS,
CTUMYJIMPYET NPOTEKaHNE UHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AabHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHue 00pa3oM — B YCIOBUAX OTBJICYEHUS OT HAIJISAIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pachnpeieia€HHbBIM TI0 TrojaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNpPEJCTaBICHUNA OOydaroluXcs, paclIupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yyeOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TIOCKOCTH: MEPIEHIUKYJISIPHBIE MIPSMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOECKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEeHIUKYJIPHOCTH JBYX IUIockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
II0IIaau yceu€HHoM nupamubl. [lorstue 00 o0béMe. OOBEM MUpaMuIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
II0IAhL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBa 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapavieIbHO U MEPIICHIUKYJIISIPHO OCH), CEUCHHS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalSIpHOE MNPOU3BEICHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTEepU3yHOTCH:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxkIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEH POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas JCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHMsI TNPUMEHATH MaTEeMaTHYEeCKHE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccun U peaan30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha TMPUMEHEHHE MaTeMaTHYCeCKUX 3HAHWHN Ui PEIIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHON TMPaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYHCAUie2o0  Mupa;  NpuMeHeHue  jJ10SUYeCcKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpEeNICNICHUS]  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3AKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemeHus y4yeOHOM 3ajaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynMpoBaTh BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUHE, MpodIeMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOILIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  HCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pELIEHUs; COMOCTAaBIATh CBOM CYXACHUS C CYXKICHUAMH JpPYrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATH OPMAT BHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allul0 COBMECTHOM  paboThl,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPHU PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHUXKEHUSI PE3YJbTATOB JACATEIIBHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yria; JUHEHHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TMPaBUIIbHBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIIas JIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJAEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3am Wiu
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarsb 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPUPOIE U
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYITHPOBAHHONH TIPOOIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHIATUAMHU: [WJIMHIPUYECKAs TMOBEPXHOCTb, 0O0pa3yroIne
UAJTMHIPUYECKONU TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M IJIONMIAJM  TOBEPXHOCTEH TeJl  BpalieHus,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAASIMU MTOBEPXHOCTEH W 00BhEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEpPHpPETUPOBATH U MNPeoOpa3oBbIBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaIAt0T.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumeHnsTh reomeTpruecKe (HaKkThl ISl PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOLICHUWA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSTh H3YyYECHHbIE TMOHATHS B MPOLECCE IMOUCKA pEeUICHUsS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKHUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cedueHus], PaCCTOSHUS U yTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edso0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Tena ppauteris 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, INTOCKOCTh,
npoctpancTso. IIpaBuina
1 1/1506 I;)KGHI/HI Hapnc HKax: 1 bubmorexa LOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napauIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeaHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IJIOCKOCTH, TIEPECEKAIOIIHECS 1 bubmorexa HOK
- 1P https://m.edso0o.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TIEPECEKAIOIIHECS 1 bubmiorexa LOK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHHUKAaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bubmuorexa [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 KyOe u

5 HUpaMUIE, UX Pa3BEPTKU U MOAEIIH 1 bubmmorexa [TOK

P > 11X Passep ' https://m.edso00.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNS 0 KyOe U

6 nupamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK
https://m.edso0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cafe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/239c8ch4
CIICZICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEZICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEZICTBUS U3 HUX
B3anmMHoe pacrionioxeHue npsMbIX B

1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnuoreka [IOK
MapaJyIebHbBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

12 napaJuiesIbHbIE NIPSIMBIE B bubmmorexa LIOK

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX OPSAMBIX

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOpOHaMU https://m.edso00.ru/9f4071b9
15 Yron Mexay npsmMbeIMHU B bubmuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE MIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa napamienbHbIX bubnmnorexa [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocrelimye npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJ'IOI()DKOCI?H/I' TETpad Bubnuorexa LIOK
P  TEIPASAD, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnes
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE Cenei https://m.edso00.ru/1d434d0f
bubmuorexa [JOK
21 IT i
OCTPOCHG CeHeHitl https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[IpsiMbI€ M TUIOCKOCTH B bubnuorexa [IOK
npoctpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
PIEHAMIYP P bu6mmoreka [IOK
23 TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasienbHele U bubnuoreka [IOK
NIEPIEHIUKYIISIPHBIC K INIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyISIPHOCTH bubnnorexa [HOK
MPSMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYIISIPHON IITIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexka [JOK
MEPIEHANKYIISIPHOM MJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyIsIp ¥ HAKIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunoreka [JOK
paccTosIHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE!

39 paccTostHuE OT TOYKH JI0 TIIOCKOCTH, bubnmoreka [JOK
paccTogHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYISp U HAKJIOHHBIE!

33 paccTosiHue OT TOYKH J0 IIJIOCKOCTH, bubnuoreka [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 [lepnieHqUKyIIsp ¥ HAKJIOHHBIE: bubnuoreka [IOK

pacCTodHruC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSMOU 10

TIJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKILY bubnunoreka HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TUHEHHBIN YTroJ bubnmoreka [JOK
JIBYTPaHHOIO yrJja https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YroJI, TMHEHHBIN yroil bubnnorexa [HOK
JBYT'PAHHOIO yrIjia https://m.edsoo.ru/c7c777ed
IlepneHAMKYJISIPHOCTD TIIOCKOCTEM:
38 1} E?;H&KH neynellz HUKYJISIPHOCTH bubmmorexa [JOK
p p fI yp https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEH
[lepneHIUKYISIPHOCTD MIOCKOCTEH:
39 MpU3HAK NEPHEHIUKYISIPHOCTH bubmmorexa [JOK
p p fl yIp https://m.edsoo.ru/ed9e2a8e
JBYX TTOCKOCTEHN
[TepnieHAMKYIAPHOCTD MIIOCKOCTEM:
40 m 11;3Ha1<ﬂ neyneg HUKYJISIPHOCTH bubmmorexa [OK
p P fl yIp https://m.edsoo.ru/ba75dc57
JBYX ITIOCKOCTEN
41 Teopema o TpEX MepNEHIUKYIAPAX bubmmorexa [OK
P P PHCHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepNEHIUKYIAPAX bubmmorexa [JOK
P p PHCHAMIILIP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepNeHIUKYIIPaAX bubmmorexa [JOK
P P PHCHAMIILIP https://m.eds00.ru/9f246736
KonTponpHas paborta mo Temam
44 "[lepneHANKYIAPHOCTD NPSAMBIX U bubnuorexa [IOK

=N

IJIOCKOCTEN" U "YTIIBI MEX Y
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIIMYKJIbIe MHOTOI'PaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
[Ipu3ma: N-yrosbHas npu3Ma; rpaHu
46 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U bubnuorexa [JOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenumnen, npsMOyroJbHbII bubnuorexa [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edso0o.ru/8a7be683
[Mupamuna: N-yronbHasi mupamMmuaa,
I'pPaHu ¥ OCHOBaHHE MHUPaMU/IbI;
48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTh bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MTPaBUIHHOTO
49 MHOTOTpaHHUKA; IPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYrojbHas MUpaMua
Y TIPaBHJILHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK
https://m.edso0.ru/a0fdd5bf
NOJEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOUYKH, bubnmoreka [JOK

MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B TUPAMUIAX,

https://m.edsoo.ru/b9e777d9
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nmapajiiejacnuieaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

BrIuucienue 2j1eMEHTOB

bu6mmoreka [IOK

52 : pEo
MHOTOTPAHHKOE: pebpa, https://m.edsoo.ru/6cdbecef
JVaroHald, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMOM
53 MIPU3MBI, IUIOIIAdh OCHOBAHHM bubmorexa HOK
P > THOTHAAR ’ https:/m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTHU
IPSIMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN
54 MUPaMHUJIbI, TEOPEMA O TIOLIAIN bubmmorexa [JOK
PAVARL, TEOP N https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.eds00.ru/a95f5c04
. bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edsoo.ru/7ad0020b
" bubnmoreka [JOK
57
Onem Hpavib! https://m.edso00.ru/235171b3
" bubnmnoreka [JOK
58 OOwEM MupaMu et https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 OOwEM MupaMu et https://m.eds00.ru/79¢10312
" bubnuorexa [JOK
60 OObEm npavi b https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa HOK

https://m.edso0.ru/79853608
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bubmuorexa [JOK

62 OOBEM npi3MEI 1 https://m.eds00.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM npi3MEI 1 hittps://m.eds00.ru/482d3f51
64 KonTponbhas pabora no teme 1 bubnmoreka [JOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHH. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Boruncnenue pacCcTOsSHUN: MEXIY
66 JBYMSI TOUKaMH, OT TOUKH J10 1 bubmmorexa [TOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEX1y CKPEIIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edso.ru/b3146bc0
[ToBTOpenue, 0600IIEHNE
CUCTEeMAaTH3aIHsI 3HAHHA.
Brruncnenue yrioB: Mex
68 CerHII/IBaIOIIIzIMI/ICﬂ npm\f}iMn 1 bubmmorexa [JOK
. ’ https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
TJIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
NQ Tema ypoka Koutpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypen
Cdepa u map: ueHTp, paamnyc,
1 JTUaMETp; TUIOHIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.eds00.ru/0341bc2b

chepsol
B3aumnoe pacnonoxenue chepsl

5 1 TJIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepnl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuoteka [JOK
mockocT. CedeHus mapa https://m.edsoo0.ru/bc15f7f2
[unuaapudeckas MIOBEPXHOCTD,

4 00pasyroIue MHINHIPUIECKOM 1 bubnmnoreka [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[IUTHHIPAYECKON TTIOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas u och; 1 bubnmnoreka [JOK
IUIOIIAAb OOKOBOM M IOJIHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocT. Pa3BépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasulebHON WiIn
MEPIECHANKYISIPHON OCH
HUAJTUHIPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOH

bubmuorexa [JOK

! MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 o0pa3yromiasi U 0Ch; IUIOMAIb bubmmorexa [JOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
Y ceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZ/I:ﬁ 216(]?213(?1;11;1 ) bubmmorexa [JOK
’ https://m.edso00.ru/1468bab3
MOBEPXHOCTh
H3006paxeHne KoHyca Ha
mrockoctu. PazBépTka Konyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnmnoreka [JOK
rapasuieIbHON OCHOBaHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 oko1o cepsr; chepa, BucaHHAS B bubnmoreka [JOK
MHOTOTPaHHUK WJIHA B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 O6nem uHEApa, KoHyca https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubnmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
COOTHOIIIECHHST MEXKTY TUIONIAIIMH

bubmuorexa [JOK

16
MOBEPXHOCTEH, 00BbEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0beEMBI bubmorexa [IOK
| p https://m.edsoo.ru/4a33a8ab
Tel
18 Bekrop Ha mI10cKoCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubmorexa [JOK
p https://m.edso0.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 OpUMEHEHUEM IIPABWI IEHCTBUH C bubmorexa [JOK
p p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHEIN METO
23 v I/IpiI_HCHI/II/I TCOMG”E HYECKUX ! bubmorexa [JOK
prp p https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronpHas cucrtema
KOOpIMHAT B IPOCTPAHCTBE.
P pocTp Bu6morexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJIMHATaX

https://m.edsoo.ru/48db7058
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Yrois Mexay BEKTOPAMH.

25 CkanspHo€ NMPON3BEICHHE bubmmorexa [JOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruucienue yrios Mexay bubnuoreka [IOK
IIPSMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOPIMHATHI B bubmorexa HOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHble GUrypsl, GaKThl, https://m.edso0o.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 cUCTEeMaTU3alusa 3HaHUM. bubnnorexka [HOK
OcHoBHbIe GUTYpHI, HaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpenme, 0600IIEHNE 1

31 CcHCTeMaTU3alus 3HaHUI. 3a/1a4n bubnuotexa [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenwme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK

OcHoBHbIE GUTYPHI, PaKTHI,
TEOpPEMBI Kypca CTepeOMETPUH

https://m.edsoo.ru/74b2ad91
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33

34

Htorosast koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTH3aLNs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEero o01Iero o0pa3oBaHus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMas, INIOCKOCTb
25 [TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3 HUX TIPU PEIICHUU
' TCOMETPUUYCCKUX 3a/1a4
23 OnepupoBaTh MOHATHIMH: MAPAJUICTLHOCTh W TMEPICHIUKYISIPHOCTD
' NPSIMBIX M IJIOCKOCTEH
24 KnaccuguupoBarh B3aMMHOE PaCIIOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPAaHU ABYTPAHHOTO YA,
7.5 pebpo IBYrpaHHOrO yria, JIMHEWHBIM YroJ JBYIPAaHHOTO VTJIA,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTPaHHUKA, MIPABWITLHBII
MHOTOTPaHHUK
24 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MUpaMuja, mpusMa,
' MIPSIMOYTOJIHHBIN MapajuieNenume], Kyo)
KrnaccudumupoBaTh MHOTOTPpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- KinaccupuKauuy  (BBIMYKJIbIE U HEBBINYKJIBIE MHOTOTPAaHHHKH,
' MPAaBWJIBHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC TPU3MBEI,
napasuIeNeuIe /bl
- OnepupoBaTh  TOHSITHUSIMH: CeKymas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TNPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

CTtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIIIOJHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
HJIX aJIrOpUTMaM, MPUMCHAA H3BCCTHBIC aHAIUTHYCCKHUEC MCTOIbI IIPU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUICCKUX BECJIIMYHH 110 06pa3uaM
WX aJITOpUTMaM, MNPUMCHAA H3BCCTHBIC aHAJIUTHYECKHUEC MCTOJBI IIpU
pPCHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a7a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY HpHMOfI U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucnsate 00bEMBI W IIIOMIAJHM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMETPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npeamnoararomnux HECKOJIBKO MaroB pPCeIiCcHHA, C€CIIM YCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H OSJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTCMbI IIpU PCHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO,Z[I/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUPOJAC U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYECHHbIE MOHITHUS B IpoOIecce
MIOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIMpOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHBIE CUTYAIH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMETPUUCCKHUX MOHITUMN U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU [WIHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyronye NUIHHIPUIECKON TOBEPXHOCTH, IUJIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3aMMHOE pacroioskeHrue chepbl U INTOCKOCTH
OnepupoBarh TMOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbIYHCHATE COOTHOIIEHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMU ITOTO0OHBIX TENT
69 N3o06paxaTs n3yyaemble QUTYpHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIIPETUPOBATh U MPEOOPA30BBHIBATE HMH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, MPEJCTaBICHHYIO Ha

YepTekax U pUCYHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
Yroia MCEXKAY BCKTOpPpAMH, CKaJ[ApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
IIPUMEHAS.  U3BECTHBIE METOAbl INPHU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKN3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TOJNIy4EHHBIE 3HAHMS Ha [PAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYallMd U NPUMEHATh U3YYEHHBIE INOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIUPOBAHHON MpoOIeMBl,
MOZCJIMPOBATh PEAJIbHBIE CUTYaAllUU Ha SI3bIKE T€OMETPUHM, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX MMOHATHNA U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXO0XACHUEM I'€COMCTPUICCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacrnonokeHue TOpSIMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIUEcs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXIy MpsIMBIMA B TPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme npocTpaHCTBeHHBIE (GUTYpPBHl  Ha

IUIOCKOCTHU: TETPa’Ip, KyO, napajuieenure], HOCTPOSHHE CEYCHU

7.3

[TepieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPHNEHIUKYJSIPHBIE MPSIMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIOJl MEXKAY MPAMOU U
IJIOCKOCTBIO,  JBYIPaHHBIA  YroJl, JIMHEWHBIA yroJl JBYTPAHHOrO  YyrJa.
[IeprieHAMKYJIIAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JIO IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMO# IO TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHauKyasspHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHINUKYISIPHOCTH JIBYX IUIOCKOCTeH. TeopeMa o Tpéx

MEepIEHIUKYIIpax

7.4

IIoHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienunes U ero coucrsa. [Iupamupa: N-yrosbHas nupaMuaa, 'paHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. DJIEMEHTHI INpu3Mbl U  [MUAPAMUIBI. HpaBI/IHBHHe




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IMOHATUE MPABWIBHOIO MHOI'OTPAaHHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 31meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM TOBEPXHOCTH MPSMO¥ Mpu3Mbl. [Liomans 60KoBoM
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHON MUPAMUJbl, TEOpPEMa O ILIOIIAIN

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

[IOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX TEJ

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, 0OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: oCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC!

oOpa3yromiye U BbICOTa, OCHOBAHUSI U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. P%BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena u ciaeacTBus u3 He€. OO0bEM IMIUHIpA,

koHyca. O0béM mapa u miomaab chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieIbHO M MEPHEHIAUKYIISIPHO OCH), CEUYEHMs] KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAuMHATax. Yrojl Mexay Bekropamu. CkalspHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKIY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (popMysIupoBaTh U ONEPUPOBATH MOHATHUSMHU: OIPEECICHUE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMH; IPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BaATh
TEOPETUKO-MHOXKECTBCHHBIM  ammapat i ONUCAHUS PeabHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHN 3a/iad, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX ITPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3aaa4d

VYMmenue ONEprUpOBaATh MOHATHAMU: HATYPaJIbHOC YHCJIO, ICJIOC YHCJIO,
CTCIICHB C L CJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C paodoOHAJIBHBIM  IIOKA3aTcjieM, CTCIICHb C )IGI\/'ICTBI/ITGJ'H)HI)IM
IIOKa3aTeciIieM, norapn(bM qucia, CHHYC, KOCHMHYC H TaHICHC
IMPOU3BOJIBHOI'O 4YHCJIA, OCTATOK IIO MOAYJIN, pallMOHAJILHOC YHCIIO,
HpparoOHAJILHOC quCIo, MHOXECTBa HaTypaJIbHbIX, LECIIBIX,
pallnOHAJIbHBIX, ﬂeﬁCTBHTCHBHBIX quceil; YMCHUC HUCIIOJIb30BATH
IpHU3HAKHU JCIUMOCTH, HaMEHBIIHH O6I_HI/II\/’I JCIINTCIIb U HAUMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBKJ'II/I,[[a Ipu pCUHICHUHA 3ala4; 3HAKOMCTBO
C Ppa3iIuYHbBIMU TIO3MIUOHHBIMH CHCTEMaMU CYHHCIICHHA, YMCHHUC
BBIIIOJIHATDH BHIYHCIICHHE 3HAYSHUN U Hp606p3.30BaHI/IH BLIpa)KeHI/Iﬁ Cco

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmMeTHueckass ~— Iporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIA, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHME OIIEPUPOBATH
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IApaMeTpoOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMAaTHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUUM, TepBas W BTOpas NpPOU3BOJHAS (PyHKUMH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuThb acCUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUYCCKOT O aHaJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T pepeHIInaIbHbIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, TOKa3aTenpHass W Jiorapupmuueckas (QyHKUIUH; yMEHUe
CTpOUTH TpadUKU U3YyYEHHBIX (DYHKIHMA, BBIMOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKLIUH, UCIIOJIB30BAaTh TPaPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiate TEKCTOBbIEC 33/1a4M pPa3sHbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHUIO 3a/1a4d, MCCIIEI0BATh IIOJIy4YCHHOE PEIICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIHM C HCIIOIb30BAHMEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHblee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B Ta0/MIax, Ha
auarpammax, rpaukax, OTpakarolyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHUEM TIpadUUYecCKUX METOJIOB M JJEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMM: CIyyailHasi BeJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHON BeNWYMHBI, (YHKIUU pacrupeiesieHuss Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrmpeieneHuid i peleHus 3a71a4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YWCIO COYETAHUH, YHUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE IPUMEHSITh KOMOMHATOPHBIE
(hakThl ¥ pacCyKIeHUsS ISl PEIICHHsI 3a7a4; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIYy NPSMBIMHU, YTOJI MEXAY IPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3aj7iay H3y4yeHHble (DaKThl U TEOPEMBI IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJECIU C MOMOIIBI0 I€OMETPUYECKUX IOHATHUH U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUAbI, TPU3MBI, KOHYycCa, IIHIUHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TPUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OINpEAENeHUsI H3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpe; MCIOIb30BaTh '€OMETPUICCKHE OTHOILICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JJTMHA, YTOJ, IMJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIONIBb3YsT M3y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIAh
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyIeNienuIiea, MUPaMHUIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

o1I00HBIX GUryp
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YMeHune onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M SBJICHUH; yMEHHE paclO3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereHH. J[elcTBus ¢ apuMeTHIECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apTryMEeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl
3 OyHKIWH U TpaduKH




@ynkuus, crnocods! 3aganus (yHkimu. ['padux ¢yHkumu. BzaumHo oOparHbie

3 ¢bynkiuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacth ompeneneHUs] U MHOXECTBO 3HadeHWi GyHkuumu. Hynu QyHkumu.
39 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MakcuMymbl U1 MUHUMYMBbI (QyHkiuu. HaumGombliee U HavMeHbllee 3HAUYCHUE
(GYyHKINMU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuid. CoiicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. opmyina CI0KHBIX TPOIICHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pyukiuu. [IponsBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeneHune npou3BOJHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxxaenue HanboIbIlero 1 HAaMMEHbIIEro 3HaYeHUs QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannatsl u BEKTOPBI
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PABOYAS IPOTPAMMA
(ID 6653691)

yueOHOro npeamera «BeposiTHOCTb U CTATHCTHKA.
ba3oBblii ypoBeHb»

st ooyyatrormumxest 10-11 kmaccoB



HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro Kypca «BeposiTHOCT M cTatucTuka» 0a30BOro
ypoBHs nisi oOywatonquxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe denepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpelHEero oOIero oOpa3oBaHMs, C
y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUN, MPEABSIBISIEMBIX K MaTEMAaTHUYCCKOMY
o0pa3oBaHMIO, W TpagulUi poccuiickoro oOpa3oBaHud. Peanuszanus mTporpaMmbl
oOecrieuynBaeT OBJIAJCHHUE KIIOYEBBIMH KOMIIETEHIUSIMHU, COCTABIISIONIMMHU OCHOBY MJIs
CaMOpAa3BUTUSA M HENPEPHIBHOTO 00pa30BaHUs, LEJIOCTHOCTh OOMIEKYJIbTYPHOTO,
JUYHOCTHOT'O ¥ NTO3HABATEILHOIO PA3BUTHS JUYHOCTHA 00YyYaIOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYueOHblii Kypc «BeposTHOCT M CTAaTUCTHKa» 0a30BOrO0 YpPOBHS SIBISETCA
POJOHKEHUEM U Pa3BUTHEM OJJHOUMEHHOTO yU4E€OHOI0 Kypca 6a30BOro ypOBHS OCHOBHOM
mkosiel. Kype mpeanasHaueH ans QoOpMUpOBaHUS Yy OOYYarOUIMXCs CTAaTHUCTUYECKOU
KYJIbTYPBI 1 TOHUMAaHHS POJIM TEOPUU BEPOSATHOCTEN KAK MATEMATHYECKOIO MHCTPYMEHTA
JUISL U3YYEHUs CIIy4allHBIX COOBITHI, BENWYMH M mpoueccoB. lIpu m3yueHum Kypca
oOorauaroTcsi MPEeACTABICHUS yUalluXcsl O METO/1aX UCCIIEeI0OBaHUS U3MEHUUBOTO MUDA,
pa3BUBAETCA MOHUMAHUE 3HAYUMOCTU U OOIIHOCTH MaTEMaTHUYECKUX METOJ/IOB IMO3HAHUS
KaK HEOThEMJIEMOW YaCTH COBPEMEHHOTO ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

ConepxaHue Kypca HaIpaBICHO HA 3aKpEIUICHUE 3HAHWW, IIOJyYEHHBIX IpH
M3yYECHHM Kypca OCHOBHOM IIKOJIBI M HAa pPAa3BUTHE IPEACTABICHHU O CIIy4alHBIX
BEJIMYMHAX W B3aUMOCBSA3SIX MEXIY HUMH Ha BaXKHBIX IPHUMEPAX, CHOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTCTBUM € YKa3aHHBIMU LIETSIMU B CTPYKTYpe yueOHOro Kypca «BeposTHOCTh
U CTaTUCTUKA» CPEOHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIJEJIEHBI CIEAYIOIIHE OCHOBHBIE
cojepkatenbHble JIMHUU: «CiydaiiHple COOBITUS M BeposTHOCTHY, «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIMX YHUCET.

BaxxHyro yacTh Kypca 3aHMMAaeT M3yuy€HUE T€OMETPUYECKOro M OMHOMHAIBLHOTO
pacrpeneneHuid 1 3HaKOMCTBO C MX HENPEPBIBHBIMHA aHAJIOTaMU — II0KA3aTEJIbHbIM H
HOPMAaJIbHBIM PaCIpeACICHUSIMH.

Copepxanne muHuM «CiayyailHble COOBITHS U BEPOSITHOCTU» CIY>KUT OCHOBOW Jist
dbopMUpOBaHUS TPEICTABICHUNA O paclpeleleHUH BEpPOATHOCTEH MEXIy 3HAYECHUSIMU
CIIy4allHBIX BEJIMYMH, a Tak)Ke 3Ta JIMHUA HeoOXoIuMa Kak 0aza JJig U3y4YeHHs 3aKOoHa
00JBIIMX YKceN — (PyHIaMEHTaIbHOTO 3aKOHA, ACUCTBYIOIIETO B MPUPOI€ U OOLIECTBE U
MMEIOLIET0 MaTeMAaTHYECKYy0 (opManu3zauio. CaM 3aKOH OOJIBIINX YHCEN NPEAIAraeTcs
B O3HAKOMUTEIBHOW (opMe ¢ MHUHMMAJIbHBIM HCIOJIb30BAHUEM MaTEMaTHYECKOTO
dbopmanmsma.



Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYaWHBIMU BEJIMYMHAMH, AKIEHTUPYIOT
BHUMAHUE IIKOJBbHUKOB HA ONMHCAHWM M WU3YYEHUM CIIYYAWHBIX SIBJICHUWA C MOMOUIBIO
HEMpephIBHBIX  (QyHKIMHA. (OCHOBHOE BHHMAaHHUE YJEISAETCS IMOKA3aTeIbHOMY W
HOPMAaJIbBHOMY PacCIIpeIeIICHUSAM, [IPU 3TOM MPEANIOIAracTCsl 03HAKOMUTEIIBHOE U3YUYCHUE
MaTepuaiia 6e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue xypca « BeposTHOCTh M CTaTUCTHKA» HAa 6a30BOM ypOBHE OTBOAUTCS | yac
B HEJIEJI0 B TEUEHUE KaXXI0ro rojia 00ydeHusi, Bcero 68 yueOHbIX YacoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) M CTy4aiHbIE COOBITHS. DJIEMEHTAPHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEpOSTHOCTU COOBITUI. CiydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTM  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmyiia moaHoM BeposiTHOCTU. HezaBucuMbIe COOBITHS.

KomMOunaropHnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciiy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

CnyuantHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEepUCTUKUA  CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXKUJAHUE, JUCHEPCUs U CTAaHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHeHUs
MAaTEMATHYECKOr0 OXXHUIAHHs, B TOM YHUCJIE B 33Ja4ax U3 IOBCECIHEBHOW YKU3HU.
Matematuyeckoe OxugaHue OWHAPHOM Cly4yaliHOM BeNIWYuHBI. MaTemaTtndeckoe
0’KMJAHUE CYyMMBI CITy4alHbIX BEJIMYMH. MaTeMaTHuueCcKoe 0KUIaHUE U TUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[Ipumepsl HENpEpBIBHBIX ClOy4alHbIX BenuuuH. [loHsATHE O IIOTHOCTH
pacripeneneHus. 3aiauu, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHS MpPOrpaMMbl y4eOHOro mpeaMera
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJigpHas pu3znyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKHX 3HAHWKM JIs pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJCarwjeeo  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3AKIFOUEHH 110 aHAJIOTUY;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3aJayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UHGOPMALMI0O W3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
Y LIETISIMU OOILIEHUS; ICHO, TOUYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UACH, HAIlEJICHHbIC Ha TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W HHBIC); BBIMOJHATH CBOIO YacTh pabOThIl H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oelicmausi, 0becneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BHIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOM HUH(OPMAIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  [IO3HABATEJIBLHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yiabTaTa
pelLIeHUsT MaTEMaTUYECKOM 3aa4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELIEHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OIUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€Id € YCIOBUSM, OOBSICHITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KIIACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeiHee apumeTnueckoe, Meinana, HauOoJblIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX IaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YalWHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HMCXOMA) CIy4alHOTO OIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOYKHBIMH CIIyYalHBIMH COOBITUSIMH,
HAaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YUYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX.

Haxonutb u ¢popMynrpoBaTh COOBITHS: TIEpeceUeHUE U OOBEAMHEHUE TaHHbBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (popMyJIoi ClI0KEHUSI BEPOSITHOCTEN ITPU PELIEHUU 3a/1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUSA, C IIOMOIIBIO JIepeBa
CJIy4alHOT'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE WCIIBITAHMS, CEPUS
UCHBITAaHUHM, yCleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTb  NOHATUSMM:  CIy4dalHas  BEJIMYMHA,  PACIPEICIICHHE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUM  CIy4YallHOM  BEJIWYMHBI IO
paclpeeNIeHUIO U C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPHUMEHSETCI MAaTEMATHYECKOE OKHUAAHWE CIYYaWHOW BEIWYMHBI HAXOIUTH
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PaCIPEICIICHUIO.

HmeTh npeAcTaBiIeHUE O 3aKOHE OOJIBIIIUX YHUCEIL.

HNmeTh npencTaBiaeHrue 0 HOPMAJIbHOM PACTIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX U ONKUCATEIIbHAS 4 bu6nunorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITyYaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOIaAMH
3 Onepanuu HajJ COOBITHUSMH, CIIOKEHUE 3 bubmmnoreka HOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CIIy9aifHOTO (I))nblTa do I\I; ia TIOJTHOM 6 bubmmorexa [JOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun 1ociie 10BaTeIbHBIX UCITBITAHUH 3 1 bubmorexa LHOK
P A https://m.edsoo.ru/e0b7b0f1
7 CriygaliHple BEJTMYNHEI U pacIpeieacHUs 6 bubmorexa HOK
Y pactipe https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 7 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN httos://m.edsoo.ru/e0b7bOf1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 MareMatuueckoe 0XKMJIaHUE CIIy4aiHOU 4 bubnnorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubnunoreka LIOK
1
3 3aKoH GobLIIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbBIE Cc1ydaliHbIE BETUYMHBI 9 bubnmnoreka HOK
(pacnpenenenus) https://m.edsoo.ru/5fbc5dcl
bubnmnorexa LIOK
H 2 1
> OPMAIIEHOE paciipeAeerit https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBnenne naHHBIX C 1 bubnmnoreka [JOK
MTOMOIIBIO TaOJUI] ¥ TUarpamMm https://m.edso00.ru/25c6d12b
Cpennee apudmeruueckoe,
MearaHa, HauoosbIlee U
bubmuorexa [JOK

2 1
HATIVCHBILIEE SHATCHIL, PESMAx, https://m.edsoo.ru/dd00738d

AUCIICPCHA, CTAaHAAPTHOC
OTKJIIOHCHHE YHCIIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/inaHa, HauboJIbIIee U

bu6mmoreka [JOK
3 HavMEHbIIIEe 3HAUCHM s, pa3max, 1

https://m.edso00.ru/98645f6¢

AUCHCpCUd, CTAaHAAapTHOC
OTKJIIOHECHHE YHCIIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/inaHa, HauboJIbIee U

bubmuorexa [JOK
4 HavMEHbIIIee 3HAUCHHU S, pa3max, 1

https://m.edsoo.ru/7c9033a8

AUCHCPCUd, CTAHAAPTHOC
OTKJIIOHEHHE YHCIIOBBIX Ha60pOB

CrnyualiHble SKCIIEPUMEHTHI
(OTIBITHI) U CITyYaiHbIE COOBITHSI. bubnmnoreka [JOK

DneMeHTapHbIe COOBITHS https://m.edsoo.ru/347c1b78
(ucxommr)



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
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BeposiTHOCTB cityyaliHOTO
coObITHs. BeposTHOCTH COOBITHIA

bubmuorexa [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.edso00.ru/64d75244
AJIEMEHTAaPHBIMU COOBITUAMU

7 BeposiTHOCTSB citydaiiHOro bubmumorexa [IOK
coOwiTus. [IpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSIMHU:

8 nepeceyeHue, 00beAMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso00.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSAMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus1. Jlmarpammel Dunepa

10 dopmyna coKeHus bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
epeso cinydaitHOTO https://m.edso00.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK
JepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
9KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuorexa [JOK

JepeBo ciaydaitHOTO
JKCIEpPUMEHTA

https://m.edsoo.ru/47fb6b11
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bubmuorexa [JOK

14 Dopyiia HOHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopMyia MoJTHON BEPOATHOCTH bubmorexa HOK
https://m.edsoo.ru/a9ec13c8
16 dopMyia MOJTHON BEPOSATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnnorexa [JOK
17 Konrporeras padora https://m.edsogru/29dcﬁcb9
18 Komb6unaropHoe npaBuio bubnuorexa [JOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d580e6d1
. bubnuorexa [JOK
20 Hiero coteranit https://m.edsochru/7904dfb0
21 Tpeyronpuuk Iackansa. @opmyna bubnnoreka [JOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHsIii CIy4alHBIN OIBIT
UCTIBITAHUE), YCIIEX U H Ja.
22 %‘IGSaBI/ICHMB)I,e}:CI'IeBITaHI:Z.H ?Jeilms[ bubmmorexa [OK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MIepPBOTO ycrexa
93 Cepus HE3aBUCUMBIX UCTIBITAHUMA bubnmoreka [JOK
beprymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuorexa [IOK

WCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIHI

https://m.edsoo.ru/f4al5al14
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bubmuorexa [JOK

25 C i 1
AlyHanHas Benta https://m.edso0.ru/639be%aa
Pacnipenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edso0.ru/6dc7{f39
97 CyMMa U nipou3Be/ieHHE 1 bubnunoreka HOK
CIIy4alHBbIX BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa U npou3BeieHHE 1 bubmuoreka [JOK
CIIy4alHbIX BEJINYMH https://m.edsoo0.ru/c2757cc3
[Ipumepsl pacrpeesieHuii, B TOM
29 ‘II/II)CJ'IG 13301\};& IE‘ISCKO@ u 1 bubmorera [JOK
P https://m.edso0.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT II/I)‘I:CKOG u 1 bubmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpenue, 0600IIEHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd?7
39 IToBTOpenue, 00o01IEHNE U 1 bubmmorexa [IOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 4 1
TOrOBasl KOKTPOIIbHAA PadoTa https://m.edso0.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoannere  IpaxTuseckue fl[Sy‘IeHI/Iﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
[ToBTOpEHHME, 0000IICHUE,
CHUCTEMaTH3aIus 3HAHHUH.

1 City4aitHbI€ ONIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYalHBIX https://m.edso0.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHUE,
cHUCTeMaTU3alus 3HaHH.

9 Ciy4aifHbI€ OTIBITHI U 1 bubnnorexa [JOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
[ToBTOpenue, o6odIIEHNE,
cHUCTeMaTU3alus 3HaHW.

3 CiyyaliHbI€ OIBITHI U 1 bubnuotexa [JOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CityyaliHbI€ OIBITHI U
BEPOSITHOCTH CIIy4YalHBIX

https://m.edsoo0.ru/32bc29bf
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coObITuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bub6numoreka [IOK

5 aTEMaTUYECKOT0 0XKHIa
MATEMATHT 3 radm https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

5 MareMmaTuueckoe OKHIaHue bubmuorexa [IOK
CYMMBI CITy4YaillHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MaremaTtuueckoe 0XKHJIaHNe

7 F€OMETPUUYECKOTO U bubmmorexa [JOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeaeICHUM
MaremaTH4eCcKOe OKHUIaHUE
8 TEOMETPHYECKOTO U bubmmorexa [JOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeICHUM

9 Jucniepcust u cTaHAapTHOE bubnnorexa [JOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAITBHOTO PACIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[TpakTrueckas padoTta ¢

12 HCITOJIh30BAHUEM DJICKTPOHHBIX bubmmorexa [IOK

p https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHMX YHUCE.
13 Br106opounsblil MeToq bubnnorexa [JOK
P . https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aKoH OOJBIIHX YHUCEN.
N but6mmoreka [IOK
14 Br16opounslii MmeTox

HUCCIIENOBaHUI

https://m.edsoo.ru/cf23b369
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.edsoo.ru/6c1d11a6
Ta0JIUIL
bubnunoreka LIOK
16 Hrorosasa xouTpoabHas padora
p p https://m.edsoo.ru/7e379f8f
[IpumepbI HeTIPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
17 IUIOTHOCTH pacHpeieIeHns buGnuorexa [IOK
pactipelt ’ https://m.eds00.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[Tpumepb HeTIPEPBIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
18 IUIOTHOCTH pacIpeeIeHns buGnuorexa [IOK
pactipelt ’ https://m.edsoo.ru/b1c2712e
PaBHOMepHOE pacmpeneneHue u
€ro CBOMCTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY PACIIPEEIICHHUIO. bubmmnoreka HOK
DyHKIMSA INIOTHOCTUA U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMAJIBHOTO pacrpeaeeHus
[TpakTrueckas padoTta ¢
20 HCIIOJIB30BAHUEM DJIEKTPOHHBIX bubmorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
TadJIMULL
[ToBTOpenwue, 0600IIEHNE 1
21 cucTeMaTu3anus 3HaHU bubnnorexa [JOK
H ' https://m.edso0.ru/72953f4c
OrmnucarenbHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 cUCTEMATHU3aIUA 3HAHUM.

OmnmncarenbHas CTaTUCTHKA

https://m.edsoo.ru/h699ad0c
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23

[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anus 3HaHUH. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE 1
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHue, 0600IICHNE 1
cUcCTEeMaTU3alus 3HaHUM.
Brruncinenue BepossTHOCTEM
COOBITHIA ¢ IpUMEHEHUEM (opMyIT
U rpaduIecKuX METOI0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliiepa)

[ToBTOpenue, o6odIIEHNE 1
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTeH
coOBITHI ¢ MpUMEHEHHEM (OpMYIT
U rpaduyecKkux MeTo/10B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTel
cOOBITHI ¢ IpUMEHEHUEM (opMyIT
U TpapIIecKuX METOI0B
(KoopaMHATHAS MIPsIMast, IEPEBO,
auarpamma Jusepa)

bubnunoreka LIOK
https://m.edso0.ru/272910f5

bu6nmorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmnoreka LIOK
https://m.edso0o0.ru/5964{277



https://m.edsoo.ru/3fcbacf9
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[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3al¥sl 3HAaHUH.
Brrunciienue BeposTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOpMYJT 1 bubmmorexa [IOK
https://m.edsoo.ru/e71debe4

U TpapIIecKuX METO0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)
[ToBTOpEHHME, 0000IICHUE 1

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [{OK
Ciyualinple BEJTMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1
CHUCTEeMaTHU3alrs 3HaHU. bubnuorexa [{OK

30 . 1
CrnyvaiiHble BETUYUHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. 1 bubmmnoreka HOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/aeal298c
CIIy4allHO! BEIUYMHBI
[ToBTOpenue, o6odIIeHNE 1

39 cHUCTeMaTU3als 3HaHU. 1 bubnuotexa [JOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4allHO! BEIUYMHBI

but6mmorekxa [IOK

33 Hrorosas kKoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 1 but6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.eds00.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpedHee apudMeTHUecKoe, MeanuaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, 3JIEMEHTapHOe COOBITHE (3JIEMEHTApHbIM MCXO0N)
6.3 CIIy4alfHOTO  ONBITA; HAXOAWUTh BEPOATHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CIIyYalHBIMHM COOBITUSMU, HAXOJUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3yUEHHBIX CIIyYalHBIX IKCIIEPUMEHTAaX
Haxonute u GopMynupoBaTh COOBITHS: TEpecedeHrne U OObETUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpaMMamMu Oinepa #  (GOpMYJION  CIIOXKEHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTh TOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUIa YMHOKEHUS, C
IIOMOUIBIO AE€PEBA CIIyYallHOTO OIBITA
6.6 [TpuMeHATH KOMOMHATOPHOE NMPABHIJIO YMHOXKEHHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh TMOHATHUSMH: HCIBITAHUE, HE3aBHCUMBbIC MCIIBITAHMUS,
6.7 cepus UCIBITAaHUM, yCIIeX U Hey/Jjaua; HaXOAUTh BEPOSATHOCTH COOBITUI
' B CEpUM HE3aBHCHMBIX HCHBITAHUN /0 MEpPBOro Yyclexa, HaXOAUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITAaHUN bepHymu
6.8 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, pACIpPENEICHHE

11 KIIACC

BEPOSTHOCTEH, IMarpaMma pacipeaeneHus




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepPsIEeMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTHM 3HAYCHUN CIydyalHOM BEJIIMYMHBI 10
' pacupeieNeHrI0 WIK ¢ MTOMOILBIO AarpaMm
OnepupoBaTh IOHATHEM MaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
£ IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOIWTh MAaTeMaTHYECKOE OXUIAaHUE IO
JTAHHOMY pacIpeesICHUI0
5.3 HmeTh npeacTaBiieHue 0 3aKOHE OOJIBbIINX YHCEN
54 NmeTs peacraBiieHUe 0 HOPMAJIBHOM PACIIPEACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposATHOCTEN U CTaTUCTHKA
[IpencraBienne paHHBIX C  [oMmouibio Tabmuu W jauarpamm.  CpenHee
6.1 apudMeTHuecKoe, MeAMaHa, HauOoJbIIee W HAaUMEHbIIEe 3HAYCHUS, pPa3Max,
JMCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuyaiiHble SKCHEpUMEHTbI (OMBITHI) M Cly4yailHble cOOBbITHA. DJeMEHTapHbIe
coObITHs (MCXOJBI). BEposATHOCTHh CIydallHOTO COOBITHS. BIM30CTh YacCTOTHI U
6.2 BEPOSATHOCTH COOBITHH. CilydaliHble ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObiTusiMU. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omnepanuu HaJg COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
' coObITust. uarpammsl Diinepa. @opmyra ci0KeHUs: BEpOATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo Cily4aiiHOro
' skcniepuMenTa. @opmyiia nosHoN BepossTHOCTH. He3aBucuMble cCOOBITUS
65 Kom6unatopnoe mnpasuno ymHoxenus. IlepecranHoBku u Qaxrtopuan. Ywucno
' coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma Herotona
bunaphblii ciyyaiiHblii ONBIT (MCHBITAaHME), ycleX W Heyaada. HesaBucumeble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX UCHBITaHUN 10 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHym
Criyuaiinas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEM. Juarpamma
6.7 pactipenenenus. llpumepsl pacnpeneneHui, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 Teopus BeposTHOCTEN U CTaTUCTHKA




5.1

5.2

YucaoBwlie XapPaKTCPUCTHUKU CHy‘Iaf/'IHbIX BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIaHHC,
JUCIICPCHA U CTAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepH IIPUMEHCHUSA MaTEMAaTUICCKOT'O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCHHGBHOfI KU3HA. MarteMaTH4ecKoe
OXXHIaHUE 6HHapH0fI CHy‘IaI;'IHOfI BEINYMHBEL. MaTemMaTndeckoe OXXKNJaHUuEC CyYMMBI
CJIy‘-IB,fIHBIX BeIUYMH. MaTeMaTHueCcKoe OXKHUJAHUC U IUCTICPCUA TCOMETPHUICCKOTI'O

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3aKoH OOJBIIMX YMCEN U €ro pojib B HayKe, Ipupojie 1 oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

IIpuMepsl HENpepbIBHBIX  CIy4alHbIX BenuuuH. IloHsATHE O IIOTHOCTH
pacnpezenenus. 3agady, IpPUBOLAIINE K HOPMAIILHOMY pacipenencHuto. [lonsarue

0 HOPMAJILHOM PacIlpeIe/ICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero o0mero
o0pa3zoBaHus

Brnanenne MmeTomamMu JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3ajad;
yMeHue (GOpPMYJIHpPOBATh W OINEPUPOBATH TOHATHSIMHU: OIpE/ICICHNUE,
aKCMOMa, TeopeMa, CJCJICTBUE, CBOWCTBO, IMPHU3HAK, JOKA3aTelbCTBO,
paBHOCHIIbHBIC (POPMYIIMPOBKH; TIPUMEHSTh HX; YMEHUE (DOPMYITUPOBATH
oOpaTHOE M MPOTHUBOIOJIOXKHOE YTBEPKICHHE, MPHUBOIUTH MPUMEPHI H
KOHTPIPUMEPLI, HCIIOJIB30BAThH MCTOA MaTeMaTHYECKOU WHIAYKIOWH;
MMPOBOAWTD JOKA3aTCIIbHBIC PACCYKACHUS ITPU PCIICHUHU 3a/ia4, OLICHUBATh
JOTUYECKYI0 TPABWIBHOCTb  PAacCyKJICHHHM; YMEHHE OIEepUpOBaTh
MOHSATUSIMH: MHOXECTBO, MOJIMHOXKECTBO, OINEPAllMU HaJl MHOXKECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar — Jijis
OIKCAHMSI PEAIbHBIX TIPOIIECCOB M SIBJICHUI M MPU PELICHUHU 33]1a4, B TOM
YHCJIC U3 APYTUX YYEOHBIX MPEIMETOB; YMEHHUE OIICPUPOBATH TOHATUSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, MUK, Tpad HA INIOCKOCTH; YMEHHE 331aBaTh
¥ ONHCHIBATH Ipadbl pa3IMIHBIMU CLIOCOOAMH; MCIIOJIb30BaTh Tpadbl MpH
peIIeHNH 33129

VYMeHue onepupoBaTh MOHATUSMH: HATypajJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIbIM II0KA3aTeNIeEM, KOPEHb HAaTypalbHON CTENIEHH, CTENIEHD C
paloHaIbHBIM MOKa3aTelieM, CTENEHb C JIEHCTBUTENIBHBIM IOKa3aTeleM,
jgorapudm uuciaa, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIO, UPPaLUOHAIBHOE YHCIIO,
MHOXECTBAa HATypPAJIbHBIX, LENbIX, PAlHOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeT; YMEHHE UCII0JIb30BaTh MPU3HAKHU JIeTMMOCTH, HAUMEHBIINNA 0O
JenuTeNs U HauMeHbllee oOlliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCJIEHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPQKEHUH €O CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JpOOHO-pAllMOHAIBHBIX  BBIPAXEHHM;  yMEHHE
ONEepUpPOBaTh MOHATUSIMU:  IOCJIENOBATENBbHOCTh, apu(MeTHyecKas
Iporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO YyObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMyI; yMEHHE OnepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U apTyMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3alMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUUEcKas U anredpandeckas); yMeTb
MIPOU3BOJIUTH apuPMeTuyecKkue IeHCTBHUS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHUCEI; ONEPUPOBATH
MOHATUSAMU: MaTpuna 2X2 u  3x%3, omnpeneiauTelb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
NoKa3aTeJbHbIC, CTEIEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
yYpaBHEHUsT M HEPABEHCTBA, HX CHUCTEMbI; yMEHUE OIEpUPOBATh
HOHATUSMU: TOXKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YpPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPaBHEHMMI M HEPAaBEHCTB, PaBHOCHUIIBLHOCTH
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI C I[IapaMETPOM; IIPUMEHITH
YpaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTU4ECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTe! HAYKH U peabHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIMSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKIIUH, OrPaHMYCHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QYHKIWHU, HAanOOJbIIee U HaUMEHbIEE 3HAYCHUS
(GYHKIMN HAa TIPOMEKYTKE, HEIIpephIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dyHKIMHM, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, TEOMETPUICCKUN U
¢u3nveckuii CMBICIT TPOW3BOJIHOW, IEpBOOOpasHas, ONpeACTEHHBIN
UHTErpajl; YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH;, yMEHHE
BBIUNCJIATh  IPOU3BOJHBIE CYMMBbI, IIPOM3BEACHHS, YaCTHOIO U
KOMIIO3ULIUHM (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKLIMU; YMEHME HAXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE MCII0JIb30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUsA (YHKUUH,
HaXOAUTh HaumOOJbIINE M HAaUMEHbIIME 3HAa4eHHs (DYHKUUN; CTPOUTH
rpauKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOIro
aHaJau3a; IPUMEHATh MPOU3BOJHYIO JUI HAXOXIACHUS HAWIYYILero
pelieHusl B NPUKIAJHBIX, B TOM YHUCJIE COLHMAIBHO-)KOHOMUYECKUX M
¢du3nyeckux 3ajavax; HAXOJUTh IUIOMAAN U 00BEMBI GUTYP C TTOMOLIBIO
WHTErpaja; MPUBOLUTH IPUMEPHI MAaTEMaTUYECKOrO0 MOJEIUPOBAHUS C
NOMOIIBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: rpa@uK QyHKIMH, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKUMHA, JUHEHHas (QYHKUMs, KBagpaThyHass (QyHKIMS,
paunoHanbHas (YHKIMS, CTeNneHHass (QyHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIUM, MOKa3aTeabHas U
jgorapupmuueckass (GYHKLIHUU; YMEHHE CTPOUTh TIpadUKU H3yHYEHHBIX
(GyHKUMH,  BBINOJHATH  HpeoOpa3oBaHuss  rpadukoB  (QYHKIMIA,
MCIOJIb30BaTh IpaUKu A U3YUYEHHs MPOLECCOB U 3aBUCUMOCTEH, MpH
pelieHny 3a7ad U3 JPYruxX Y4eOHBIX NPEIMETOBH 3aJlad U3 peajbHOU
KM3HH, BBIpAXaTh (QOPMYJIIaMH 3aBUCUMOCTH MEXAYy BEIHYMHAMU;
HCIIOJIb30BaTh CBOMCTBAa M rpaduku (PyHKUMH JUIs pelieHus] ypaBHEHU,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPJIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIlICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemarh TEKCTOBBIE 33/a4M pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JIBXKEHUE, paboTy, CTOUMOCTb TOBAapPOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 10 YCJIOBHMIO 33Ja4M, HMCCIIEOBAaTh IOJyYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJCIUPOBAThH
pealibHblE CUTyallud Ha SI3bIKE MAaTEMaTHK{; COCTAaBJISATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
MOCTPOCHHBIE ~MOJENIM C HCIOJb30BaHUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATUAMU: CpeAHee apudMeTHueckoe, MeanaHa,
HauOOoJIbIlIEE U HAUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALINIO, TPECTABICHHYIO B TAOJIMIIax, HA qUarpaMMax, rpadukax,
OTPaKaIOIIYI0 CBOMCTBA peasIbHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ACHNUS C IOMOILBIO AMarpaMM pacCeuBaHMs U JIMHEHHO perpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YalHBIA OMNBIT U Ciy4ailHOe
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C MCIOJIb30BAaHUEM TIpapUUECKUX METOA0B; MPHUMEHATH
(bOopMyIIbI CHOXKEHUS U YMHOXKEHHUS BEpOSTHOCTEU, (QOpMyy MOIHOM
BepoATHOCTH, hopMyiy bepryinu, komOuHaTOpHbIE PAKTHl U POPMYIIBL;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITUH; YMEHHE OIepHUpOBATH
MNOHATUSIMM:  CllydaliHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTUYeCcKOoe OKHMJIaHUE, TUCIEepPCUs M CTaHJapTHOE OTKIOHEHHE
ClIy4ailHOM BeNIMYMHBL, (YHKUMU paclpeienaeHuss U IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIIPENEICHUN; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEAEICHUI I PEIEHUs 3a1a4;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHMCEN, METO/Ibl BBIOOPOUYHBIX
WCCJIEJOBAaHUM; YMEHUE TPUBOAUTH IPUMEPHl MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCE] B HPUPOJHBIX M OOIECTBEHHBIX SBJICHUSX; YMEHUE
ONEepUpPOBATh MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  NEpecTaHOBOK; OuHOM  HploTOHa; yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DAKTBI U paCcCyKIEHUS JJIsl pElIeHUs 3a]1a4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

VYMeHue onepupoBaTh NOHATHUSAMH: TOYKA, MpsAMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINYMNHA YIJla, IJIOCKUN YToJl, ABYTPAaHHBII
yroJj, TPEXITPAHHBIA YIOJl, CKPEIMBAOIIMECS MPSMBIE, TAPAIIIENBHOCTh U
NEPHEHAUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH, yIrOid MEXIy MpPSIMBIMH,
Yroia MeXAy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTSIMY,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY IMPAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMHU, YMCHHE HCIIOJIB30BAaTh IIPHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATDH
pa3sMEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATEMATHUYCCKUC
MOACIN C IIOMOLIBIO T'COMETPUUYCCKHUX MMOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATHAMU: IUIOWEAAb GUTYypbl, 00BEM (Urypsl,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapaijenenumnes,, Npu3Ma, NUpaMmuaa, QUrypa U MOBEPXHOCTb
BpallleHus1, IWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMAAb
MOBEPXHOCTH MHUPAMUAbI, NMPHU3MBI, KOHyCa, LWIMHIpPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNenuIena, MUPaMHUAbL, MPU3MBbl, LWIMHIPA,
KOHyCa, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUYEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI U TMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeeNieHUs] U3y4aeMbIX (QUTYP, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPHUECKUX (GUTYp, OOOCHOBBIBATHUIIN
omnpoBepraTh MX; YyMEHHME MPOBOAUTH Kiaccupukauu @uryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIC IOMOJHHUTEIbHbIC
IIOCTPOCHUSI
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YMeHue omnepupoBaTh IMOHSATHSAMHU: JIBUKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpHI, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYypE; UCII0JIb30BaTh TEOMETPUYECKUE OTHOLICHHUS ITPU
peLIeHUH 3aJayd; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (AJMHA, YTrod,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 peaqbHOW JKU3HH; YMEHHE BBIYMCIATH T'€OMETPUUYECKHE BEITUUHHBI
(JuMHa, yroJ, miouaab, 00BEM, IUIOMIAJL IMOBEPXHOCTH), HCHOIb3YS
U3y4YeHHbIE (OPMYJIBI U METOABI, B TOM YHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMHIpPA, MJI0Manb cepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO Tapajuleenunena, MUPaMHUAbl, MPU3MBbl, LWIMHIPA,
KOHYcCa, I11apa; yMEHUE HaXOAUTh OTHOLIEHHE 00bEMOB NOJOOHBIX GUTYDP

12

YMeHHe onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKCHHE BEKTOpa MO Oasucy,
CKQJISIPHOE MPOM3BEJCHNUE, BEKTOPHOE TPOU3BEACHUE, YTOI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIB30BATh BeKTOpHBIﬁ u KOOp)IHHaTHBIfI METO/
JUTS pEIlIeHHsI TEOMETPUYESCKHX 33/1a4 U 33]1a4 IPYTUX YYEOHBIX MPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MATEMAaTHKH B HM3yYEHUU MPHUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUI POCCUIUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 Yucia ¥ BEIUMCIIEHUS

1.1 HaTypaJ'IBHBIC H 1eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE ApPOOM, MPOICHTHI,

12 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmerniyeckuii KOpeHb HaTypalbHOH creneHd. JleWcTBUS ¢ apupMETHUYECKHUMHU
’ KOPHSIMH HATypaJbHOU CTETICHH

14 Crenenb ¢ 1enbiM nokaszaresieM. CTeneHb ¢ palMoHaAIbHBIM MMoKa3aTeneM. CBoCTBa
' CTENEeHU

15 CuHyC, KOCHHYC W TaHTCHC 4YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 Jlorapudwm uucna. [lecsTuunble 1 HATYpaJbHBIE JTOTapUPMBI

JleficTBUTEIBHBIC YnciIa. Apu(METHUYECKUE OTIepaIlii C IeHCTBUTEILHBIMU YUCIAMHU.
1.7 [TpuOnmxEHHbBIC BRIYMCIICHUS, PABUIIa OKPYTJICHUS, IPUKH/IKA U OLIEHKA pe3yJibTaTa
BBEIYMCIIEHUN

1.8  IIpeoOpazoBaHHEe BBIpaKEHUI

1.9 KoMmmekcHbie yncia

2 VYpaBHEHUSI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATILHBIC YPABHEHUS

2.2  VppaunoHanbHbIE YpaBHEHUS

2.3 = Tpuronomerpuveckue ypaBHEHUS

2.4  Tloka3arenbHble U JlorapuMuyeckue ypaBHeHUs

2.5  llensie  qpoOHO-paMOHATFHBIC HEPABEHCTBA

2.6  VppaumoHanbHble HEPABEHCTBA

2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HEpaBEHCTBA

2.8 = Tpuronomerpuyeckue HepaBeHCTBA

2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CCTEMBI C TapaMeTpaMu

2.11  Matpuna cucTeMbl THHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIbI

3 OyHKIHH U TpaduKh

OyHkuus, crnocodbl 3amaHus ¢QyHkiuu. ['paduk (ynkuuu. B3zaumHo oOpatHbIe

3.1
¢bynkuuun. YérHeie u HeuéTHble GyHKIMHU. [lepuoanueckue pyHKIUN

3.9 ObnacTh ompeneneHus W MHOXKECTBO 3HaueHud Qynkumu. Hymm ¢dyHkuum.

[IpoMexyTku  3HAaKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKLHH.




MakcumymMbl ¥ MUHUMYMBI GyHKIMU. HaumOonbliee um HauMeHbIee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE

Crenennast GyHKIUS ¢ HATYpaTbHBIM U LIEJIBIM MTOKa3zareneM. E€ cBolicTBau rpaduxk.

3.3 . .
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4  Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH
3.5  Tloka3arenbHas u JorapupmMuyuecKkas QyHKINHU, UX CBOMCTBA U rpaduku
36 Toukum paspeiBa. Acumnrotel TpadukoB (yskmuii. CpoiicTBa  (QyHKIHUH,
' HEMPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hauvana marematuuyeckoro ananusa
4.1  IlpousBonnas pyHkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (QYHKIIMNA
[Ipumenenne mTPOU3BOMHOM K HCCIENOBAaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2  skctpemymbl. Haxoxxnenue HanOONbIIEro U HAaHMMEHBIIETO 3HA4YeHHsS (YHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MHuoxecTBo, onepaiuu HaJa MHOKecTBaMHu. [narpammsl Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1  OmnmcarenpHas CTaTHCTUKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTH
7.2 llpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTrpaHHUKH
7.4  Tena u NOBEpXHOCTH BpAIllEHUS
7.5  KoopnuHaTel U BEKTOPbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. YuebHoe nocodue "Maremaruka. Bepostaocts u ctatuctuka 10 xinacc. bazoBelit u
yrinyonénnslii yposens'. / bynumosuu E.A., BynsraeB B.A —M: IIpocemnienne,2023.

2. YuebHoe nmocobue "Matemaruka. BepositHocTh U cratuctuka 11 kmacc. ba3oBblit u
yriay0nénnbiil yposens'. bynumosuu E.A., BysisiueB B.A.,— M: IIpocsemenue, 2023.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Teopust BepositHocTel 10 kitace. 3a1aun U KOHTPOJIbHBIE paboThl. / Y Beicorkumii

2. O Teopuu BepOSTHOCTEH U CTATUCTHKE B MKOJILHOM Kypce / Bynumosuu E.A., Bynbrues
B.A., Beiconkwuii u 1p., / Maremaruka B mkose Ne7, [lIkonsHas rpecca, 2009

3. Tunu4uHbIe OMMOKH B MIPETIOJaBAaHUN TCOPUU BEPOSITHOCTESH U CTAaTUCTHUKH, / MaTemaTnka
B mkosie Ne5, Briconkmuit U.B, Smenko 1.B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

* http://fipi.ru/ (caiit DUIIN);

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

* https://resh.edu.ru/

* https://ps.1sept.ru/ (caiiT razersl «IlepBoe ceHTIOP»);
* http://school-collection.edu.ru/

* http://ilib.mccme.ru/ (naTEpHET-O0MOMMOTEKA caliTa MOCKOBCKOIO LIEHTPa HEMPEPBHIBHOTO
MaTeMaTHYeCcKoro oopa3oBaHus);

* http://etudes.ru (MaTemMaTH4ECKUE ITIOJIBI);

* http://kvant.mccme.ru/ (Hay4HO-IONYJISPHBINA (PU3UKO- MATEMAaTUUYECKUH JKypHAI
«KBaHTY);

* http://lib.mexmat.ru/books/3275 (3mekTponHas 6ubimmoreka MOCKOBCKOTO
rOCy/IapCTBEHHOT'O YHHUBEPCUTETA
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