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HNOACHUTEJIBHASA 3AIIUCKA
Anre0pa ¥ HaYaJIa MATEMATH4YEeCKOr0 aHaJu3a. ba3oBblil ypoBeHb

PaGouast mporpamMmma yueOHOTO Kypca «Alredpa ¥ Hadala MaTeMaTHYeCKOTO aHaHM3ay»
0azoBoro ypoBHs aisi oOyuatomuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CPEIHEro oO0mero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHMIO, U
TPaaUIMA POCCHICKOTO 00pa3zoBaHMs. Peanmsamust mporpaMMbl 00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
00pa3oBaHusi, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO PAa3BUTHS
JTUYHOCTH 00YYarOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTHYEeCKOTO aHAJIM3a» SBISETCS OJHUM U3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTaplieil MIKOJIbI, MOCKOJbKY, C OJHOH CTOPOHBI, OH OOecleuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUid W3Y4YEHHMs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOO0XOAMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, 00IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallluecsi OBJIAJEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpast (GOpMyIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebps! 1 Hauaan MaTeMaTHYECKOr0 aHAIM3a 3aKJIaAIbIBAET OCHOBY VIS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHH, OMOJIOTUH, IOHUMAaHHsI OCHOBHBIX TEHACHIIUI YKOHOMHUKHI
U OOUIeCTBEHHOW JKW3HHU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIBb30BAaTh MX B MOBCEIHEBHOM JKM3HH. B Toxe
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYCCKU CTPOrMMHU MATCMATUUYCCKMMU KOHCTPYKHOUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHMS,
UCIIOJIb30BaTh 0000IleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydeHus anreOpbsl U Hadajl MaTeMaTU4ecKoro
aHaJM3a B CTApLIEH IIKOJIE YYalllMecs MOJIy4aroT HOBBIM OIBIT PELICHHs NPUKIAIHBIX 3a4ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOECHUS ~ MaTeMaTH4YeCKMX MOJeJed pealbHbIX CUTyalluid u
HHTEpNpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TOpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAyKe M B HCKYCCTBE, C BBIJAIOIIMMHCA MaTeMaTHYECKUMH
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obnanaer 3HaUMTENbHBIM BOCIUTATEIbHBIM MOTEHIMAIOM, KOTOPBIH peaan3yercs
KaK yepe3 yueOHbI MaTepuall, CiocoOCTBYOMNN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33pEHUS, TaK
U 4epe3 crnenuduky yueOHOH AesaTenbHOCTH, TPeOYIoUed cCaMOCTOSTENIbHOCTH, aKKypaTHOCTH,
MPOJOKUTEILHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysbTar.

B ocHoBe Meronamku oOyueHus anreOpe W HadajlaM MaTeMaTHYECKOTO aHajIn3a JICKHUT
JEeSTEIIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTHYeCKOTro aHAIN3a» BKIIIOYAET CIeIyIOoIue
coJlep’KaTebHO-METOANYeCKre JUHUM: «Uucna U BeUUCHEHUS», «DyHKuMM U rpaduxmm,
«YpaBHEHUS U HEPAaBEHCTBay», «Hadana MareMarndeckoro aHaian3a», «MHOXKECTBA U JIOTHUKA.
Bce oCHOBHBIE COAEPKATENBHO-METOIUYECKUE JIMHUM W3Y4arOTCs HA IMPOTSHKEHWM JIBYX JIET
o0y4yeHMs B cTapuiei IIKoJe, eCTECTBEHHO JOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIIAsCh
HOBBIMU T€MaMH U paszjaenamu. JlaHHBIN Kypc SBISETCS UHTETPAaTUBHBIM, TOCKOJIBKY 00bEINHSAET



B cebe cojepKaHue HECKOJbKHUX MaTeMaTHYeCKUX IUCHUIUIMH: ainredpa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE
Oosee MIMPOKUM MaTEeMaTHYECKUM almapaToM, y HHUX IOCIEA0BaTeNbHO (OpMHUpYeTCs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATUYECKYIO MOJIEIb PEAIbHOW CUTYallMH, IIPUMEHSATH
3HaHUs, MOIyYeHHbIE B Kypce «AureOpa M Hayajla MaTeMAaTUYECKOTO aHalu3ay», Ul peIleHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PE3yJIbTaT.

ConepxarenpHo-MeTOIMYECKass  JIMHUSA — «YUucna W BBIUMCICHHS  3aBEpIIAET
(dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JIEHCTBUTENILHOTO YU CIIA, YMEHUE PALIMOHATIBHO BBIIIOIHATh IEUCTBUS C HUMHU, J€1aTh IPUKUAKY,
OIICHUBATh pe3ynbrar. OOyyarompiecs TOTy4YalOT HAaBBIKA MPUOIMKEHHBIX BBIYUCIICHUH,
BBIMIOJTHEHUS] JIEHCTBUI C 4YMCIaMH, 3alMCAHHBIMM B CTaHAApTHOW (opme, HCIOIb30BaHUS
MaTEeMaTUYeCKUX KOHCTAHT, OLICHUBAHUS YMUCIOBBIX BBIPAKEHUM.

JIunust «YpaBHEHUSI U HEPABEHCTBA» PEAJIU3YETCs] HA MPOTSKEHUH BCEr0 OOy4YEHHS B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszlene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOMMX 337a4. OOyyaromuecs OBIaIeBaIOT Pa3IMYHBIMU METOIaMH PEIICHUS LEbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TTOKA3aTENbHBIX, JTOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS MCIOJB3YIOTCS MPU UCCIEA0BAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBIUX 3HaueHWH QyHKInu. [laHHas comepikarenbHas JTUHUS BKIIOYACT B
cebst Takxke (HopMUPOBAHKME YMEHUH BBITIOIHATH pacuéThl IO opMyiiaM, MPeoOdpa3oBaHUs IIEIbIX,
palrOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKCHUM,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
IPOMCXOIUT AajbHEHIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS yJalluXcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAcCyXKIEHUH, pabOThl C CHUMBOJIBHBIMH (opMamy,
IPEJICTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEN B BHJE PAaBEHCTB UM HEpaBEeHCTB. Airedpa
npeniaraeT 3G HEeKTHBHBIE HHCTPYMEHTHI JJIs PEUICHHS MMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIMU U Tpa@UKN» TECHO IMEPEeryIeTaeTcs C
JPYTMMHU JTMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCIIEJ0BATEIbHOCTD U3YUEHUs
Mmarepuaia. M3ydeHue cTeneHHOH, moka3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
(GyHKIMHI, UX CBOMCTB M rpadUKOB, UCHOJIB30BaHNE (PYHKIMH AJI pElIeHMs 3aJad U3 JAPYTrux
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUUYECKUM aHaJIU30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHUS BbIpaXaTb (opMyJiaMH 3aBUCUMOCTH MEXIY pa3iIMYHBIMU BEJIMYMHAMM, MCCIIEOBATh
MOJIy4YeHHbIe (PYHKIIMH, CTPOUTDH UX Tpaduku. Marepuan 3Tol copepKaTeIbHON JIMHUYU HallelleH
Ha pa3BUTHE YMEHUM M HaBBIKOB, IMO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pasnuyHOi opMe: aHATUTHUYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aLuH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHasd nuHus «Havama MaTeMaTnyeckoro aHaamsa) MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KpYyT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKIUHN, ONpeAensiTh UX
HauOOJIbIINE U HAUMEHBIIUE 3HAUEHUS, BBIUUCIATE TUIOMEAAN (GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpPEHHs IporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MAaTEMAaTHYECKUX MOJENECH pEaJbHBbIX CUTYalHUH, HaXOXICHUS



HAWIY4IlEero penieHus B NPUKIATHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/ayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJM3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-IOrMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecss y3HAIOT O
BBIJIAIOIIUXCS Pe3yIbTaTaX, MOJIYYEHHBIX B X0/I€ Pa3BUTH MaTEMaTHKHU KaK HAYKH, U UX aBTOpax.

CopepxarenpbHo-MeToIMYecKas TuHUS «MHOXKECTBa U JIOTHKAa» B OCHOBHOM IOCBSIIIEHA
AJIEeMEHTaM TEOPUHU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTEeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSAIOIUI
BCE paszlenbl MaTeMAaTUKH U €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
TUCIUIUIMHBL B eAuHoe I1enoe. [losTomy BakHO 1aTh BO3MOXHOCTH HIKOJBHUKY MOHMMATH
TEOPETUKO-MHOXKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTHUKM U HCIOJIb30BaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajla MaTEMaTUYECKOI'O aHAIN3a» MPUCYTCTBYIOT TaKXKE OCHOBbI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKU TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYaluH, UCCIIE0BAaHUS 3TUX MOJIENIEel C IMOMOIIbIO anmnapaTa aiareopsl U
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAaluy IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIUIETEHBl B KaX/IbI M3 pa3[esioB IPOrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAaIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliydecss — pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH IPOOIIEMY.
JlesaTrenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIeCCe U3YUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebGHOM mtaHe Ha M3ydeHHE Kypca ainreOpbl U Hayal MaTEeMaTHYECKOTO aHalv3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henenro B 10 kiacce u 3 yaca B Henenro B 11 kiacce, Bcero
3a 1Ba roja ooyuenus — 170 gacos.

COJAEP KAHUE YYEBHOI'O KYPCA
10 KJIACC
Yuciia 1 BbIYUCICHUA

Pannonanehbie yncna. OOBIKHOBEHHBIE U JECSITHYHBIE IPOOH, NMPOLIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apobu. Apudmernueckue omepauMd ¢ palMOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHns YMCIOBBIX BbIpakeHUH. [IpumeHeHune npoOell M MPOLEHTOB ISl pELIeHUs
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

JleiicTButenpHble uyKcna. PanyoHanbHble U UppaloHaIbHbe Yncia. ApumeTuueckue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciamMu. [IpuOamkEHHble BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb ¢ nensiM nokazateneMm. CrangapTHas Gopma 3amucH JIeHCTBUTEIBHOIO YHCIA.
Hcnonp3oBanue mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCET s pelleHus
IIPAKTUYECKUX 3a7a4 ¥ IPEACTABICHUS JAHHBIX.

ApudmeTrnueckuii KOpeHb HaTypaibHOW creneHu. JlelcTBus ¢ apupMeTHueCKUMU
KOPHSIMU HaTypaJIbHON CTEIIEHHU.

CuHyC, KOCMHYC M TaHI€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOIO apryMEHTA.

YpaBHeHus1 M HEpaBEHCTBA
ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.



[IpeoOpazoBanre TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHUE
bopmybL.

VYpaBHeHue, KopeHb ypaBHeHus. HepaBeHCTBO, penieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PAlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Perenne TpuroHoMeTpUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a7ad U 3ajad u3
pa3IMyYHbIX 00JacTel HAYKHU U PeabHOM KU3HU.

DOyHKUUH U rPpadpuKu

OyHK1UA, criocoObl 3ananus Gyukuu. ['paduk Gynkiuu. Bzaumuo o6parabie QyHKIINM.

OO6nactp onpeseneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkmun. [Ipomexytku
3HAKOIOCTOSAHCTBA. YETHDBIE 1 HEUETHBIE (QYHKITUH.

CrenenHast GyHKIMS ¢ HATYypaJIbHBIM W IIEJbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETIICHHU.

Tpuronomerpuueckass OKPY)KHOCTb, ONpEAEICHHE TPUTOHOMETPHUYCCKUX (DYHKIHIA
YHMCJIIOBOI'O apryMEHTA.

Havyana mareMaTH4eckoro aHajimsa

[TocnegoBarenbHOCTH, CHOCOOBI  33JaHHS  TOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
I0CJIEI0BATEIbHOCTH.

ApudmeTrnueckas U TreoMeTpUueckas Imporpeccud. beckoHeyHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonb30BaHME MPOrpeccuu Uisl PEIIeHHs] peallbHbIX 3a1ad
IIPUKIIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepaiuu HaJl MHOXKecTBamMu. [{uarpammel Ditniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMW, MpU
pelIeHNH 331249 U3 APYrUX YIEOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC
Yuciia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIETIBIX YUCEN.

Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.
YpaBHeHHus1 M HEpaBEHCTBA

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXeHU, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUU. PelieHue mpuKIagHbIX 3a7ad C IMOMOILIBIO CHCTEMBbI
JIMHEHHBIX YPaBHEHUMN.

Cuctemsl 1 COBOKYITHOCTH PAallHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.
DOyHKUUH U rpaduku

Oyukuus. [lepuogmueckue ¢dynkuuu. I[IpomMexyTku MOHOTOHHOCTH — (DYHKIIHH.
MakcumMyMbl 1 MUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHblee 3HAUYeHUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKIUHU, UX CBOHCTBA U Ipa(UKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.



Hcnons3zoBanne rpadkoB PyHKITAN TSI pEIICHUST YPAaBHECHUH U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YHKIHHA Ui UCCIICTOBAHMS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BOHUKAIOT NP PEUICHUH 33/1a4 U3 APYTrUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU.
Havyana mareMaTH4ecKoOro aHajims3a

HenpepriBable ¢pyHkIMu. MeTo HHTEpBAOB JJIs pELICHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX (PyHKUIKUNA. DOPMYIIBI HAXOXKACHUS MMPOU3BOIHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeneHnne Npou3BOJHOM K UCCIEA0BaHNIO (DYHKIIMHA HA MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHne TPOU3BOAHOW ISl HAXOXKIACHUS HAWIY4YlIEro PELIEHUs B IPUKIAIHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKoMm.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuid W (usnyeckwii cMbICi. BblumcieHue uHTErpanga 1o
dbopmyrne Hetorona—JleliOnuna.

IINTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro npeamera «MaTemaThka» JOMKHO oOecreynBaTh JOCTH)KEHHE Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUs CIEAYIOIUX JMYHOCTHBIX, METApPEJAMETHBIX U IMPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPEe3yJbTaThl OCBOEHUS MpPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKa»
XapaKTEePU3YIOTCA:

['paxkiaHCKOE BOCOUTAHUE:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TO3WUIMH OOYYAIOMIETOCS KaK aKTUBHOTO M
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJIEHUHM, HpOLEAYp TIpakJaHCKOro oOlIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHUEM.

I1aTpuOTHYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON Ipa’KIaHCKOM UIEHTUYHOCTH, YBaXKEHHSI K TIPOILIIOMY
U HACTOALIEMY POCCUMCKOM MAaT€MAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHO)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHS:

OCO3HAaHMEM JYXOBHBIX IEHHOCTEH pOCCHICKOro Hapojaa; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHIKCHUN HAyKU U JEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIEro.

OCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHWEM K MHpPY, BKJIIOYasd OCTETHUKY  MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTEKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

DPuU3nIEeCcKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTU4YeCKue 3HaHHs B MHTEpecax
3I0pOBOTO U 0€30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/J0POBUTEIILHON
JEATEIBHOCTBIO.

TpynoBoe BocUTaHUE:




TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIO0MS; UHTEPECOM K Pa3IUYHBIM
chepam pohecCHOHATBFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMY OOpa3oBaHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH ’KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4aCTHIO B PEIICHUU
MPAKTUYECKUX 33724 MAaTEMATUYECKOW HAIIPaBJIECHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO 3KOJOTUYECKOW KYJIBTYpPHI, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHMX ITPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
I00AFHOTO — XapakTepa OKOJOTMYECKHX  MpoOJeM; OpUEHTAlWed Ha  [PUMEHEHHE
MaTeMaTHUYeCKUX 3HAHWUU JJIS pelleHus 3a/Jay B 00JIaCTH OKpYXalolle cpelbl, MiIaHupOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBHUM JJIsI OKPYKAIOIIEN CPEbI.

L{eHHOCTH HAyYHOTO O3HAHMUSL:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH Kak cdepbl
YEJIOBEYECKOU JEATEIbHOCTH, 3TANOB €€ Pa3sBUTHS W 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3ALUN;
OBJIQ/ICHUEM S13IKOM MAaTEMATUKHU U MATEMaTUYECKOMN KyIbTYpOil KaK CPEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJISATH MPOEKTHYIO U UCCIEI0BATEIbCKYIO JIEITENBbHOCTh HHINBUYAIbHO
U B Ipynie.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHSI IMPOTpPaMMbl y4eOHOTO MpeaMeTra
«Marematuka» XapaKTEePU3YIOTCA OBJIaJICHUEM
YHHUBEPCATbHBIMU HO3HABAMENbHBIMU OeliCTNEUAMU, VHUBEPCAIbHLIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHLIMU PE2YIAMUSHBIMU OeUCEUIMU.

1) Vuusepcanvuvie nosnasamenwvhole oeicmsus,  obecneuusaiom  opmuposanue  6A306bix
KOZHUMUBHBIX NPOYECco8 00yHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupa,

npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayut, ymeHuu pabomams ¢ ungopmayuet).

bazoBrle Jornyeckue neiCcTBUL:

e BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKHM MaTEMaTHUYECKUX OOBEKTOB,
HNOHATUH, OTHOIIEHUIN MEXAy MOHATHAMM; (OPMYIUPOBATH OINpPECICHUS MOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIIMKA, OCHOBAHUS Il 0000LIEeHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAIIN3a;

e BOCIpPHHHMMATh, (OPMYIUPOBAaTH U MPeOOpPa30OBBIBATh CYXKIACHUS: YTBEPAUTENIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

e BBIBIATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpPEUMS B (akTax,
JAHHBIX, HAOMIOACHUAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM sl BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIIOUeHHH, YMO3aKJIFOUSHHH 110 aHAJIOTHH;

e MPOBOAUTH CaAMOCTOATCIBHO NOKA3aTCIbCTBA MATCMATHYCCKUX y’IBCp)K,Z[CHI/Iﬁ (HpHMBIC )51
oT l'IpOTI/IBHOFO), BBICTpAanBATh apryMCHTALIUIO, HIPUBOAUTL NPUMEPBI U KOHTPHPUMCEPBI;
000CHOBBIBATH COOCTBEHHEIC CYKACHUA U BBIBOJBI,



e BBIOMpaTh CcHoco0 pemnieHuss y4eOHOW 3amayu  (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BeIOMpaTh HauboJee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTENILHO BBHIICICHHBIX
KPUTEPUEB).

bazoBrle ncciegoBaTeIbCcKUe ASHCTBUS:

e  HCHOJB30BATH BOIPOCH! KaK UCCIIEAOBATEILCKUI HHCTPYMEHT O3HAHUS; POPMYIUPOBATH
BOIIPOCHI, (PUKCHUPYIOLIHE TPOTUBOpEUNE, TpobIeMy, YCTaHaBIMBATh HCKOMOE U JJAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

e IMPOBOAUTE CaMOCTOSATEIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HMCCICIAOBAHUC IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOrO 06’beKTa, SBJICHUA, IIpoLEcca,
BBISIBJICHHIO 3aBUCHMOCTEH MCKOY 06’BGKT3MI/I, SABJICHUSAMH, ITPOLECCAMU,;

e CaMOCTOSTENHHO (HOPMYITHPOBATH OOOOIIECHHS U BBIBOJIBI 10 Pe3yIbTaTaM IMPOBEAEHHOTO
HAOJIO/ICHUs, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 0000IICHUI;

e [IPOTHO3HUPOBATH BO3MOKHOC PAa3BUTHC IIPOLECCCA, 4 TAKIKC BbIIBUI'ATh IIPCAIIOJIOKCHUS O
€T0 pa3BUTUHU B HOBBIX YCJIIOBHUAX.

PaGora ¢ nuudbopmanmei:

e BBIABIATH JCPUIUTHI HHPOPMAITUH, JAHHBIX, HECOOXOUMBIX JIJIi OTBETAa HAa BOIIPOC U JIJIS
pELICHUS 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO W3 HUCTOYHMKOB pPA3JIMYHBIX THUIIOB, aHAJIMW3UPOBATH,
CHCTEMAaTH3MPOBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IIPE/ICTABIICHHUS,;

e CTPYKTYpUpOBaTh HH(pOpMaIMIO, TNPEACTaBIATh €€ B  pa3lIW4yHbIX  (QopMmax,
WITIOCTPUPOBATh IpaUuecKy;

e OLEHUBaTh HAAEKHOCTh HH(MOPMALMKU MO CaMOCTOSITENBHO CGHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHbIE Oelicmaus, obecneuugarom cgpopmuposannocme
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oo6i1ieHue:

e BOCHPUHUMATH U (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMHU U IIEIISIMHU
OOIIeHMS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX  TUChMEHHBIX
TEKCTax, JAaBaTh MOSICHEHUS MO XOJy PEIIeHHs 3aJaud, KOMMEHTUPOBATh MOJYy4YE€HHBIN
pe3yJbTaT;

e B X0Jle 00CYX/IeHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbl, IPOOIEMBI,
pelaeMoil 3a1a4uu, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HA MOUCK PEIICHHUS; COMOCTaBIATh
CBOU CYXJICHUS C CY>KICHHUSIMU JPYTUX YYACTHUKOB JMAN0ra, OOHapy>KUBaTh pa3jinyue u
CXOJICTBO TMO3MIMH; B KOpPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;



e TIPEACTABIATH PE3YyNbTAThl PELICHUS 3aJa4d, SKCIEPHMEHTa, MCCICIOBAHMS, MPOCKTA;
CaMOCTOSITENIFHO BBIOMpPATh (oOpMarT BBICTYIUICHHS C Y4ETOM 3a7ady MpE3eHTAlUU H
O0COOEHHOCTEN ayAUTOPHH.

CoTpyIHHYECTBO:

e TIOHMMATh U HMCIOJB30BATh MPEUMYIIECTBA KOMAHJIHOM U MHIAMBHYaTbHON pabOThI pu
pCeIICHUN yqeGHbe 3aa4, NpUHUMATb LCJIb COBMECTHOM ACATCIIbHOCTHU, INIAHUPOBATH
OpraHu3allMi0 COBMECTHOH paboThl, pacrpenesiars BUAbI padoT, JOroBapuBaTHCS,
o0CcyXIaTh MpoIIecC U Pe3yabTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIOJICH;

e Y4acTBOBaTh B IPYNIOBBIX (opmax paboThl (0OCYkIeHUs, 0OOMEH MHEHHM, «MO3TOBBHIE
HITYPMBD» U UHBIC); BHITIOJIHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOU JCHUCTBUS C
JIPYTUMH 4JICHAMH KOMaH]Ibl; OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmaust, obecneuugarom  opmuposanue — CMblCLOBbIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanus:

COCTABIIATH TUIAH, AITOPUTM PEIICHHS 33/1a49H, BRIOUPATh CIIOCO0 pelIeHus C y4ETOM UMEIOIIUXCS
peECYpcOoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATh BAPHAHTHI
peleHuit ¢ y4éToM HOBOW MHPOPMALIUH.

CaMOKOHTPOIb:

e BJAJCTh HAaBBIKAMM IMO3HABATEIIHLHOM pe(bJICKCI/II/I KaK OCO3HAaHUA COBCPHIACMBIX I[CﬁCTBHﬁ
U MBICIIMTCIIBHBIX IHPOHECCOB, UX PE3YJIbTATOB; BJIAICTH crocodamMu CaMOIIPpOBCPKHU,
CAMOKOHTPOJIA IpoHecCa U pe3yyibTaTa PCIICHHUA MaTeMaTH4YeCKOM 3aJa4u,

e TPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NP PELICHHWH 3aJa4H, BHOCUTH
KOPPEKTUBBI B JIEIATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

e OIICHUBaThb COOTBETCTBUE pe3yJibTaTa MLEAM M YCIOBUSM, OOBACHATh HPUUYMHBI
JOCTH)KEHUS WM HEIOCTUKEHHUS Pe3yIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «Anredpa 1 Hadyaja MaTEMaTHYECKOr0 aHAJIN3a» Ha YPOBHE CPEIHETO
olmiero o0pa3oBaHMs JOJDKHO oOecreuyuBaTh JOCTHXKEHHME CIEAYIOIIMX IPeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTAaTOB:
10 KJIACC
Yucsia v BbIYUCTCHUSA

OnepupoBaTh MOHATUSMH: pallMOHAIBHOE M JICHCTBUTEIBHOE YHMCIO, OOBIKHOBEHHAs! U
JeCATUYHAsE APOOb, POLIEHTHI.

BemmonHATE  apuMeTHYecKre Omepanud C palHOHATGHBIMH M JEHCTBUTEIBHBIMU
YHCIaMU.

BemmonHATe ipuOIIMKEHHBIE BBIYUCIICHUS, WCIIONB3Ysl TMpaBWJIa OKPYIJICHUS, JeaTh
NPUKHUJKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.



OnepupoBaTh NOHATUSAMU: CTENEHb C LIEIBIM MOKa3aTeleM; CTaHIapTHas (popma 3alucH
NeMCTBUTENIBHOTO YKCIa, KOPEHb HATYpajJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOAIIYIO (OopMy
3alACU ACUCTBUTEIBHBIX YUCEIN Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABIICHUS JaHHbIX.

OnepupoBaTb TOHATHUAMHU: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJIBHOTO YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.
YpaBHeHUs M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOKIECTBO, YPABHEHHUE, HEPABEHCTBO; LIEJI0€, PALMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonuATe  npeoOpa3oBaHMs ~ TPUTOHOMETPUUYECKMX  BBID@KEHUM W pemiarh
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeinonuATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIS PEIICHUS MATEMaTUYECKUX 3a7ad U 3a7a4d U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajibHbleé CUTyallUM Ha S3bIKE aiuredpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHHsA, HEPABEHCTBA 110 YCIIOBUIO 3aJa4yM, HCCIEI0BAaTh IIOCTPOEHHBIE MOJEIH C
UCIIO0JIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpadUKH

OmnepupoBath NOHATUAMU: (PYHKIHA, COCOOBI 3a1aHus GYHKLINHU, O0JIACTh ONpEEICHUs
¥ MHO>KECTBO 3Ha4CHUH YHKIUH, rpaduK QyHKINU, B3AUMHO 00paTHBIE (DYHKITHH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTb (DYHKIUHM, HYyIM (QYHKLHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaguku GyHKIMHA U1 peleHns: ypaBHEHUH.

Crtpouth u unTath rpaduKu JTUHEHHON (YHKINH, KBaJPaTUIHOW (YHKIUH, CTEIICHHON
(YHKLUU C LENbIM [T0Ka3aTeNeM.

Ncnonb3oBark rpaduku GYHKIMH JUIST UCCIICOBAHMS MTPOIIECCOB U 3aBUCUMOCTEH TIpU
peLIeHUH 3a/ad M3 JIpYTuxX y4eOHBIX IPEAMETOB M pPeaJbHOM JKU3HU; BhIpakaTh (opMyiamu
3aBUCHUMOCTH MEXKy BETUUMHAMH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHSAMH: IOCIEI0BATENbHOCTb, apu(pMeTUUecKass U TeoMeTpudecKas
IIPOrPECCUH.

OnepupoBaTh TOHATHSMHU: OECKOHEUHO YOBIBAIOIIAas TeOMETpPHUYecKas MPOTPeccusi, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPeCcCHH.

3asaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIIEN0BATENIBHOCTEN M MPOIPECCUM ISl PEILEHUS PEaJIbHBIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MuoxecTBa M JIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, OIE€paIlK HaJ] MHOKECTBAMH.

Hcnonbp30BaTh TEOPETUKO-MHOKECTBEHHBIH arnapar [l OIMCAHUS PEATIBHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEIIEHUU 3a7a4 U3 JPYTuX y4eOHbIX MTPEIMETOB.

OnepupoBarh NOHATUAMU: ONPENEIECHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC
Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSMH: HaTypalbHOE, IEJI0€ YHCIO; HCIOJIb30BaTh IMPU3HAKU
JEIIMMOCTH LIETIBIX YHCEI, PA3JI0KEHNE YUCIIa HA IPOCTHIE MHOXKHUTENN JJIs PELIEHUS 3aad.

OnepupoBath MOHATHEM: CTENIEHb C PAIlMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapu(pM YUCIIA, IECITUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHNs H HEPABEHCTBA



[IpuMeHATh CBOWCTBA CTENEHW IS TMPeoOpa3oBaHUsI BBIPAKECHHM; ONEpUPOBATH
HNOHATHUSIMU: [T0KA3aTEIbHOE YPAaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

BeimonHATe 1peoOpa3oBaHUs BBIPAKEHHH, COJACPXKALIUX JOrapu(Mbl; OIEPUPOBATH
MNOHATUSIMH:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPAaBEHCTBO; peUIaTb OCHOBHbBIE THIIbI
JOrapu(pMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauth penieHust mpocTennX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ pelIeHHE; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHU JIJIs1 PEIICHUS] IPAKTUYECKUX 3a7ay.

Haxonuts pemenus NpocTeUInX CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33Ja4l, UCCIIEI0OBATh IOCTPOEHHBIE MOJIETH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OmnepupoBaTh TMOHATUAMU: IEPUOJNUECKAsT (YHKIHMSA, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMH, TOYKH 3KCTpeMyMma (YHKIUU, HAauOoJblllee W HauMeHblee 3HAYeHUs (YHKIMH Ha
IPOMEKYTKE; UCTIONB30BATh MX JJISl HCCIEOBAHUS (QYHKIINH, 3aJaHHOH rpa)ukoMm.

OnepupoBarh  NOHATUAMU: TpadUKH  TOKa3aTENbHON,  JorapudMUyYecKo U
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOM IUIOCKOCTH U HMCIOJIB30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKu JHUHEHHBIX YpaBHEHUH U
MCIIOJIb30BATh UX /IS PEIICHHS CUCTEMbI TUHEHHBIX YPABHEHUH.

Hcnonb3oBark Tpadukud QYHKOHMA I WCCIEAOBAHUS TPOICCCOB M 3aBHCHMOCTCH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTreMaTH4ecKOro aHajm3a

OnepupoBaTh  MOHATHSMH:  HENpepbiBHAS  (GYHKIUS; IPOU3BOAHAS  (PYHKUIUU;
HCII0JIb30BaTh T€OMETPUUYECKUIN U (PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pEIICHUs 3a]1a4.

HaxomuTh mpousBOJHBIE 3JIEeMEHTAapHbIX (DYHKIUN, BBIYHCISATH MPOU3BOAHBIE CYMMBI,
MPOU3BE/ICHNUS, YACTHOTO (PYHKIIUM.

Vcnonb30BaTe MPOU3BOIHYIO JUIsI HCCIENIOBaHMS (YHKIMM HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOM3BOAHYIO AJI HAXOXKIAECHUS HAWIIYyULIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COL[UAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHUAMHU: NEPBOOOpPa3Has W WHTErpajl;, MOHUMATh F€OMETPUYECKUN U
¢buznyecKkuil CMbICI UHTErpaa.

HaxonuThs nepBooOpa3Hble 31eMEHTapHBIX (DYHKIHI; BEIYUCIATH UHTETpai Mo Gopmyie
Herotona—Jleitbuuna.

Pemrate npukinagHele 3a1a4d, B TOM YUCIIE COLMATIBHO-IKOHOMHUYECKOTO U (pU3HYecKoro
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3ielioB U TEM ITPOTPaMMBbI KonnyectBo yacos DnexkTpoHHbIe (1I(POBHIC)
/1 Bcero| Kounrponbubie — Ilpaktuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1  |MHoXecTBa pallMOHAIBHBIX U JCHCTBUTEIBHBIX YHCEIN. 14 1 BBeauTe 3HaueHue |[[]]
ParnmoHanbHbie ypaBHEHHS U HEPABCHCTBA
2  |Oynkuuu u rpaduku. CTENneHb ¢ HeTbIM I0Ka3aTeneM 6 |BBemuTe 3HaueHHe BBemuTe 3HaucHUE | [[]]
3  |Apudmerndeckuii KOpeHb N—0# cTeneHu. MppannoHanbHbIe 18 1 BBeaute 3HaueHue |[[]]
ypaBHEHUS U HEPABEHCTBA
4  |®opmynsl TpuroHoMeTpun. TpUrOHOMETPHYECKUE YPaBHEHUS 22 1 BBeuTe 3HaueHue| [[]]
5  |[locnemoBaTeabHOCTH U IPOTPECCUU 5 |BBemuTe 3HaueHue BBeauTe 3HaucHue | [[]]
6 |[ToBropenue, 0600IIEHNE, CHCTEMATH3ALMS 3HAHUI 3 1 BBeauTe 3HaueHue |[[]]
J106aBUTH CTPOKY
OBIIEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 0
11 KUIIACC
Ne HanmeHoBaHMe pa3/ienoB U TEM IPOTPaMMBI KomuuectBo yacos DnekTpoHHbIE (LU(PPOBHIE)
n/m Bcero| KoutponbHbie [pakTuieckue 0bpasoBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |Crenens ¢ panrioHaTBHBIM TOKa3aTesieM. [loka3aTenpHas 12 1 BBeauTe 3HaueHue | [[]]
¢bynkims. [Toka3zaTenpHbIe ypaBHEHHS M HEPABCHCTBA
2  |Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypaBHeHUS U 12 |BBenute 3HaueHue |BBeauTe 3HaYeHue| [[]]
HEpPaBEHCTBA
3 | Tpuronomerpuueckue GpyHKIIMH U X TPAPHUKH. 9 1 BBeauTe 3HavyeHue | [[]]
TpuronoMeTpuyecKrie HepaBeHCTBA
4 |TIpomsBonHas. [IpuMeHeHne MPOU3BOTHOMN 24 1 BBeauTe 3Hauenue | [[]]
5  |MHTerpalt u ero mpuMeHEHHS 9 |BBemuTe 3HauYcHMeE |BBeaAUTE 3HaueHUE | [[]]
6 |Cucrembl ypaBHEHUH 12 1 BBeauTe 3Havenue | [[]]




Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI KonuuectBo yacos DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero| Kontposnbhbie [pakTHyeckue 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI
7 |HartypanpHble U LIeNbIe YHCTa 6 |BBenuTe 3HaueHue |BBenuTe 3HaueHue| [[]]
8  |IloBTOpenue, 06001IIeHHE, CUCTEMATHU3AUS 3HAHUN 18 2 BBeauTe 3HayeHue | [[]]
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME ‘ 102 ‘ 6 0 ‘
IToypouHoe muIaHUPOBaHHE
10 xnace
No Tema ypoka KonugecTBo yacon Hata ONEeKTPOHHBIC
n/n Bceero | Kourponshbie | IIpaktiueckue | n3ydeHus | HU(POBBIE
paboThI paboTsI O0pa3zoBaresbHbIE
pecypesl
1 | MHOXecTBO, OTepaluy HaJl MHOKeCTBaMH. Jlnarpammbl 1 0 0 https://edsoo.ru/
Diinepa—Benna https://math-
ege.sdamgia.ru/
www.timt4math.ru
2 | PannoHanbHbie yrcia. OOBIKHOBEHHBIC U ICCSITUYHBIC IPOOH, 1 0 0 https://edsoo.ru/
MPOIEHTHI, OECKOHEYHBIE TIEPUOANYECKUE APOOH https://math-
ege.sdamgia.ru/
www.timt4math.ru
3 | ApudmeTrueckue onepanuu ¢ paoHaIbHBIMU YUCIIaMHU, 1 0 0 https://edsoo.ru/
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN https://math-
ege.sdamgia.ru/
www.timt4math.ru
4 | IlpumeHenue 1poOeit U MPOICHTOB IS PEIICHUS TIPUKITAIHBIX 1 0 0 https://edsoo.ru/
3aJa4 U3 Pa3IMYHBIX OTpaciiell 3HaHUN U peabHON )KU3HU https://math-
ege.sdamgia.ru/
www.timt4math.ru
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https://math-ege.sdamgia.ru/
http://www.timt4math.ru/

[Tpumenenue apoOeit 1 MPOIEHTOB [T PEIICHUS TPUKIIATHBIX
3aJa4 U3 pa3Iu4HbIX OTPACiIel 3HAHUW U pPealbHON KU3HU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

JerictBuTenpHbIe yncia. PalimoHanbHbIe U MppalMOHAIbHbBIC YUCa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

Apudmerndeckue onepanuy ¢ AeHCTBUTEIbHBIMHI YHCIaMU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

[IpubnuxEHHbIE BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUUCICHUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

ToxaecTBa U TOKIECTBEHHbIE IPE0OPA3OBAHUS

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

10

YPaBHeHI/IC, KOPCHb YpPAaBHCHUA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

11

HepaBeHCTBO, peHICHUC HCPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

12

Merton HHTCPBAJIOB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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http://www.timt4math.ru/

13 | Pemenue 1ensix U IpOOHO-pAlMOHATIBHBIX YPAaBHEHUH U https://edsoo.ru/
HCPABEHCTB https://math-
ege.sdamgia.ru/
www.timt4math.ru
14 | KontposbpHas pabora o teme "MHOXECTBa pallHOHATIBHBIX U https://edsoo.ru/
JCHCTBUTEIILHBIX YucCell. PalinoHaNbHbIE ypaBHEHHS U HEPABCHCTB" https://math-
ege.sdamgia.ru/
www.timt4math.ru
15 | dynukys, criocoObl 3aanus GyHKIMU. B3anMHO 0OpaTHbIe https://edsoo.ru/
byHKIMN https://math-
ege.sdamgia.ru/
www.timt4math.ru
16 | I'paduk pynkuuu. O6IaCTH OMpEIeICHHS U MHOXKECTBO 3HAUCHUIN https://edsoo.ru/
byukimn. Hymu dyakunu. [IpoMexxyTKr 3HAKOITOCTOSHCTBA https://math-
ege.sdamgia.ru/
www.timt4math.ru
17 | YérHble u HeUETHBIC QYHKIIUU https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
18 | Crenens ¢ nenbiM mokasaresieM. CtanmaptHas Gopma 3amucu https://edsoo.ru/
JIEMCTBUTEIIBHOTO YHCIA https://math-
ege.sdamgia.ru/
www.timt4math.ru
19 | Ucnonb3oBanue moaxosiieii GopMbl 3aMCH ICHCTBUTEIbHBIX https://edsoo.ru/
YHCENT TSl PELICHUS MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHHS JTAHHBIX https://math-
ege.sdamgia.ru/
www.timt4math.ru
20 | CrenenHast QyHKIHS C HATYPAIBHBIM U LEIBIM MTOKa3aTeneM. Eé https://edsoo.ru/

cBOiicTBa U rpaduk

https://math-
ege.sdamgia.ru/
www.timt4math.ru
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21

Apudmernueckuii KOpeHb HaTYPaTbHON CTETIEHU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

22

Apudmernueckuii KOpeHb HATYPAIbHON CTENICHH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

23

CpoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOH CTETICHN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

24

CoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOM CTETICHN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

25

CaolicTBa apu(PMETUUECKOTO KOPHS HATypaJIbHOM CTENEHU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

26

JleiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—O0i cTeneHn

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

27

JleiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—O0ii cTeneHn

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

28

JeiicTBus ¢ apupMeTHIeCKUMHU KOPHAMH N—O0i CTeneHn

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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29

JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—O0i CTETeHN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

30

JeiicTBus ¢ apu(pMeTHIECKUMU KOPHIMH N—O0# CTETIeHN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

31

Pemrenne nppaniuOHAIBHBIX YPaBHEHUH U HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

32

Pemenne nppaniuOHAIBHBIX YPaBHEHU U HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

33

Pemrenne nppaninoOHAIbHBIX YPaBHEHU U HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

34

Penienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

35

Penienue uppalmoHanbHbIX YpaBHEHUH U HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

36

CoiicTBa u rpaduk KOpHS n-0if cTeneHn

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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37

CoiicTBa u rpaduk KOpHS N-0i cTENEeHN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

38

KonTtponsnas padora no teme "Apudmerniyeckuii KOpeHb n—oi
creneHu. MpparmoHaabHble YpaBHEHHS U HEpaBEHCTBA"

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

39

CI/IHYC, KOCHHYC U TAHI'CHC YHUCJIOBOT'O apryMmcHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

40

CI/IHYC, KOCHHYC U TAHI'CHC YU CJIOBOT'O apryMCHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

41

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

42

ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCJIOBOTO apryMeHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

43

Tpuronomerpudeckast OKpy>KHOCTb, OIIPEICIICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMeHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

44

TpuroHomerpudeckast OKpyKHOCTb, OIIPEIAEICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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45

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

46

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

47

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

48

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

49

[IpeobpazoBaHme TPUTOHOMETPUUYECKUX BBHIPAKECHHI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

50

[IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbIPAKEHUI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

51

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

52

[IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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http://www.timt4math.ru/

53

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUIN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

54

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

55

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

56

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

57

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

58

Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

59

Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

60

KonTtponbHas padora o Teme "®@opMyibl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHeHHS"

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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https://math-ege.sdamgia.ru/
http://www.timt4math.ru/

61

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHU [IOCIEN0BATEILHOCTEA.
MOHOTOHHEBIE MTOCJIEN0BATENHLHOCTH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

62

Apudmerndeckast 1 reomeTpudeckas mporpeccuu. Mcnoiap3zoBanue
IPOTPECCUU JUIsl peILICHHs] peabHbIX 33]a4 IPUKJIIAHOTO XapaKTepa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

63

beckoneuno yObIBatomiast reomerpuieckas nporpeccus. Cymma
0ecKkOHEYHO yOBbIBAIOLIEH reOMETPUIECKON TPOrPeccuu

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

64

DopMyia CII0)KHBIX IIPOLIEHTOB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

65

dopmylia CIOKHBIX TPOLIEHTOB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

66

O06o00611eHne, cucTeMaTu3alus 3HaHUN 33 Kypce aiareOphbl 1 Havyal
MareMaTnueckoro anaiamuia 10 kiracca

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

67

Hroropas KOHTPOJIbHAA pa60Ta

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

68

O06o0061IeHne, cucTeMaTu3alus 3HaHUH 3a Kypce aareOpbl 1 Hava
mareMaTuueckoro aHaiansa 10 kiacca

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME

68
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IToypouHoe nianupoBaHue

11 xmacc
No Tema ypoka KonunuectBo yacos Hata OJIIEKTPOHHbBIE
n/n Bcero | Koutponbubie | I[IpakTuueckue | M3y4eHHs | LUPPOBBIE
paboThI paboThI OO0pasoBaTelbHbIC
pecypcebl
Bcero | KontponbHbie [IpakTruueckue
paboTHI paboThI
1 | CreneHb ¢ paMOHAIBLHBIM [TOKA3aTEIIEM 1 0 0 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
2 | CpoiicTBa CTENICHN 1 0 0 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
3 | IIpeoOpa3oBanue BBIPAKEHHH, COACPIKALINX PAIIMOHAIBHBIC 1 0 0 https://edsoo.ru/
CTENCHU https://math-
ege.sdamgia.ru/
www.timt4math.ru
4 | TlpeoOpa3oBaHKe BBIPAKECHUH, COACPIKAIIUX PAIIHOHATIBHBIC 1 0 0 https://edsoo.ru/
CTENCHU https://math-
ege.sdamgia.ru/
www.timt4math.ru
5 | IIpeoOpa3oBanKe BRIPAKEHHI, COACPIKALIMX PAIlMOHAIBHBIC 1 0 0 https://edsoo.ru/

CTCIICHU

https://math-
ege.sdamgia.ru/
www.timt4dmath.ru
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ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

IlokazaTennHBIC YpaBHCHUA U HEPAaBECHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

IToka3aTenbHbIe YpaBHCHU: U HEPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

IToxa3aTenbHble YpaBHCHU: U HECPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

10

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

11

IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

12

KonTponbnas pabota o Teme "CreneHs ¢ parioHaIbHbIM
nokasaresnem. [lokazarenpHas pynkuus. [lokazarenbHbie
YPaBHEHUs U HEpaBeHCTBA"

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

13

Jlorapudm uncna

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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14

JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

15

[Ipeo6pa3oBanue BbIpaxeHUil, copepKaluX JorapuQmbl

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

16

[Ipeobpa3oBanue BbIpaxXeHU, copepKaIIUX JTOTapu(Mbl

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

17

[Ipeobpa3oBanue BbIpaxXeHU, copepKaIIUX JTOTapu(Mbl

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

18

IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

19

.HOFapI/I(I)MI/I‘leCKI/IC YpaBHCHUA U HEPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

20

.HOFapI/I(I)MI/I‘leCKI/IC YpaBHCHUA U HEPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

21

HOFapI/I(I)MI/I‘{CCKI/IC YpaBHCHUA U HCPABCHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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22

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

23

Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

24

Jlorapudmuueckas ¢pyHkius, e€ CBONCTBA U rpaduk

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

25

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

26

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

27

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

28

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

29

HpI/IMCpH TPUTOHOMCTPUYICCKHUX HCPABCHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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30

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

31

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

32

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

33

KonTponbnas pabota o teme "Jlorapudmudeckast GyHKITHS.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.
Tpuronomerpuueckue GYHKIMH U UX TPAQUKH.
TpuroHomerpuyeckue HepaBeHCTBA"

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

34

HenpepbiBHble QyHKIIUT

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

35

Merton HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

36

Merton HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

37

[TpousBonHas GyHKIUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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38

[TpousBonHas GyHKIUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

39

I'eomerpuuecknii 1 PU3NIECKUIA CMBICI IPOU3BOTHON

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

40

I'eomerpuueckuii 1 PU3NYECKUIA CMBICI IPOU3BOTHON

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

41

[Ipou3BoIHBIE AIE€MEHTAPHBIX (PYHKINN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

42

ITpon3BoiHbIE NIEMEHTAPHBIX QYHKLINH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

43

HpOI/IBBOI[HaH CYMMBEI, TPOU3BCACHUS, HACTHOT'O (pYHKI_II/Iﬁ

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

44

HpOI/IBBOI[HaH CYMMBEI, TPOU3BCACHUS, HACTHOT'O (pYHKI_II/Iﬁ

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

45

HpOI/I3BOI[Ha$I CYMMBEI, TPOU3BCACHUS, HACTHOT'O (pYHKI_[I/Iﬁ

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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46 | [IpumeHeHHE IPOU3BOTHOM K UCCIeIoBaHUIO (yHKIMIT Ha https://edsoo.ru/
MOHOTOHHOCTh M OKCTPEMYMBI https://math-
ege.sdamgia.ru/
www.timt4math.ru
47 | IlpuMeHeHHEe TPOU3BOIHON K UCCIICIOBAHHUIO (DYHKIMIA Ha https://edsoo.ru/
MOHOTOHHOCTh M SKCTPEMYMBI https://math-
ege.sdamgia.ru/
www.timt4math.ru
48 | TIpumeHeHHE MPOU3BOTHOM K UCCICIOBaHUIO (DYHKIIMI Ha https://edsoo.ru/
MOHOTOHHOCTb U 3KCTPEMYMBI https://math-
ege.sdamgia.ru/
www.timt4math.ru
49 | TIpumeHeHHE MPOU3BOTHOM K UCCICIOBaHUIO (DYHKIIUI Ha https://edsoo.ru/
MOHOTOHHOCTh U 3KCTPEMYMBI https://math-
ege.sdamgia.ru/
www.timt4math.ru
50 | HaxokaeHre HaunOOJBIIEro M HAMMEHBIIIETO 3HAYCHUs ()YHKIIMU Ha https://edsoo.ru/
OTpe3Ke https://math-
ege.sdamgia.ru/
www.timt4math.ru
51 | HaxoxaeHune HauOOJBIIEro M HAMMEHBIIIETO 3HAYCHUsT (DYHKIIMH Ha https://edsoo.ru/
OTpe3Ke https://math-
ege.sdamgia.ru/
www.timt4math.ru
52 | HaxoxaeHre HaunOOJIBIIEro M HAMMEHBIIETO 3HaUCHHS (DYHKIIMH Ha https://edsoo.ru/
OTpe3Ke https://math-
ege.sdamgia.ru/
www.timt4math.ru
53 | HaxokaeHre HanOOJIBIIIEro M HAMMEHBIIETO 3HaUCHHS (DYHKIIMK Ha https://edsoo.ru/

OTpe3Ke

https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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54

Haxoxxnenne HanOOobIIero ¥ HAMMEHBIIETO 3HaYeHNUS (QYHKIIMU Ha
OTpe3Ke

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

55

Haxoxxnenrne HanOOoITbIIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIMU Ha
OTpe3Ke

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

56

[IpumeHeHne MPOU3BOIHON I HAXOXKACHUS HAWITYYILEro
pelieHus B MPUKIIAIHBIX 3a/1a4axX, JUIsl ONPEICIICHHS] CKOPOCTH
rpolecca, 3a1aHHOr0 GOopMYIIOi UiIH rpapuKoOM

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

57

Kontponbnas padota o teme "l[IpousBoanas. [Ipumenenune
MPOU3BOTHOMN"

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

58

IlepBooOpazHas. Tabnuia nepBooOpa3HbIX

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

59

IlepBooOpaznast. Tabnuia nepBooOpa3HbIX

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

60

WuTerpan, reomeTpuuecKuil 1 (U3NYECKU CMBICI HHTETpaia

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

61

WuTerpan, reoMmeTpruuecKkuil 1 (GU3NYECKU CMBICI HHTETpaa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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62

WuTterpan, reoMmeTpruuecKuii 1 (GU3NYECKUid CMBICI HHTETpaia

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

63

Brruucnenune uaTerpana no gpopmyne Herotona—JleiiOuuia

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

64

Brruncnenue unrerpana no ¢popmyne Herorona—Jleltouuia

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

65

Brruncnenue unrerpana no ¢popmyne Herorona—Jleltouuia

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

66

Beruucnenue nunterpana no gopmyne Herorona—JIeitOnuma

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

67

CucreMpl TMHEVHBIX YpaBHEHUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

68

CucreMpl TMHEVHBIX YPaBHEHUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

69

Pemenue npuknaaHeix 3a7a4 ¢ MOMOIIBK CUCTEMBI JIMHEHHBIX
YpaBHEHUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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70 | PemieHue MpUKIaIHBIX 33/1a4 C TIOMOIBIO CUCTEMBbI JINHEHHBIX https://edsoo.ru/
ypaBHEHHIA https://math-
ege.sdamgia.ru/
www.timt4math.ru
71 | CHucTEMBI M COBOKYITHOCTH IIEJIBIX, PAIIHOHATbHBIX, https://edsoo.ru/
MppaIMOHAIbHBIX, TOKA3aTEIbHbIX, JIOTAPU(YMUIECKUX YPaBHEHHI https://math-
1 HEPABCHCTB ege.sdamgia.ru/
www.timt4math.ru
72 | CucTeMbl U COBOKYITHOCTH IIEJIbIX, PAllHOHABHBIX, https://edsoo.ru/
UPPaLMOHAIIBHBIX, IOKA3aTEIbHBIX, JIOTAapUPMHUICCKUX YPAaBHECHHI https://math-
U HEPABCHCTB ege.sdamgia.ru/
www.timt4math.ru
73 | CucTeMbl U COBOKYITHOCTH IIEJIbIX, PAlHOHABHBIX, https://edsoo.ru/
UPPaLMOHAIIBHBIX, IOKA3aTEIbHBIX, JIOTapU(PMHUICCKUX YPaBHECHHIA https://math-
U HEPABCHCTB ege.sdamgia.ru/
www.timt4math.ru
74 | CHucTeMbl M COBOKYITHOCTH TIEJIbIX, PAIIHOHATBHBIX, https://edsoo.ru/
UpPPaLMOHAIBHBIX, MIOKA3aTENbHBIX, JTIOTapUPMHUUCCKUX YPABHEHUI https://math-
Y HEPaBCHCTB ege.sdamgia.ru/
www.timt4math.ru
75 | Ucnonp3oBanue rpadukoB GyHKIWH IS pelIeHHs] ypaBHEHUN U https://edsoo.ru/
CHCTEM https://math-
ege.sdamgia.ru/
www.timt4math.ru
76 | cnonp3oBanue rpadukoB GyHKIUH IS peIICHHs] ypaBHEHUN https://edsoo.ru/
CHCTEM https://math-
ege.sdamgia.ru/
www.timt4math.ru
77 | IlpuMeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PELICHUIO https://edsoo.ru/

MaTeMaTUYeCKHUX 3a/1a4 U 33J1a4 U3 Pa3IuIHBIX 001acTel HAYKH 1
peanbHON KU3HU

https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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78

KontponsHas pabora o Teme "MHTerpan u ero npuMeHeHusl.
Cucrtembl ypaBHeHH "

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

79

HaTypaJ'IBHI)IG " 1CJIbIC YKCila B 3aa4ax U3 peaﬂbHOﬁ KHN3HU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

80

HaTypaJ'IBHBIe K OCJIbIC YHCJIa B 3aJa4ax U3 peaHBHOﬁ KHU3HU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

81

HaTypaJ'IBHBIe K OCJIbIC YHCJIa B 3aJa4ax U3 peaHBHOﬁ KHU3HU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

82

HpI/IBHaKI/I JACITIMMOCTH ICIIBIX YHUCCII

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

83

HpI/IBHaKI/I JACITINMMOCTH LCIIBIX YHUCCII

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

84

HpI/IBHaKI/I JACITIMMOCTH ICIIBIX YHUCCII

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

85

[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alus 3HAHUW. Y paBHEHUS

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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86

[ToBTOpeHME, 006001IIEHNE, CHCTEMATH3aI|s 3HAHUH.

YpaBHeHus

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

87

[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUH.

VYpaBHeHus

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

88

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMs 3HAHUH.

YpaBHeHus

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

89

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMs 3HAHUH.

YpaBHeHus

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

90

[ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH.

YpaBHeHus

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

91

[ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIMs 3HAHUH.

Hepasencrta

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

92

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHUH.

Hepasencrtaa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

93

[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIMs 3HAHUH.

Hepasencrtaa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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94

[ToBTOpenue, 06001meHne, cucTeMaTh3anus 3Hannii. HepaBeHcTsa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

95

[ToBTOpeHue, 0600mEeHne, cucTeMaTU3aus 3HaHU. CUCTEMBI
YpaBHEHUH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

96

[ToBTOpenue, 060061IeHNe, cucTeMaTH3alus 3HaHu. CUCTEMBI
YpaBHEHUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

97

[ToBTOpenue, 06061mIeHNe, cucTeMaTH3anus 3HaHui. OyHKIUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

98

[ToBTOpenue, 060061IeHNe, cucTeMaTH3alus 3HaHui. OyHKIUN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

99

Hrorosas KOHTPOJIbHAA pa60Ta

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

100

Hrorosas KOHTPOJIbHAA pa60Ta

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

101

O060061eHune, cucTeMaTu3alys 3HaHUN 32 Kype anreOphbl 1 Havyal
marematudeckoro aHaiausa 10-11 kiaccos

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru
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102 | O6oOIIeHHE, CUCTEMAaTH3alUs 3HAHHUIN 33 KypC aareOpsl U Havall 1 https://edsoo.ru/
MaTeMaThdeckoro ananusa 10-11 kimaccoB https://math-
ege.sdamgia.ru/
www.timt4math.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IHosicuuTenLHAA 3aNIUCKA

I'eomeTpust 6a30BOro ypoBHsI

PaGouas mporpamma yue6Horo Kypca «I'eomerpusi» 6a30BOro ypoBHs JUIsl 00y4Yaronmuxcs
10 —11 xnaccoB pa3paboTana Ha ocHOBe DenepaabHOr0 rocyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHjaapTa cpeaHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
OPEIbABISEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30oBaHMUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJIEHHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOIIMMH OCHOBY JUI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATEILHOTO PAa3BUTHS IMYHOCTH O0YYaIOIINXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca I€OMETpUHM Ha YpPOBHE CpEeJHEro oOmero o0pa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OPMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIBHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKACHUU
reOMEeTPUYECKUX a0CTpaKLUi, COOTHOILEHUH PEabHOTO M MJEaIbHOTO, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaT€MaTU4YeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMUIO HAYYHOTO MHPOBO33PCHMS YUYAIIMXCS, a TakKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTalli B COBPEMEHHOM OOIIECTBE.

I'eomeTpus aBisieTCs OJHUM U3 Oa30BBIX MPEIMETOB HA YPOBHE CPETHETO OOIIETO
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3MOXKHOCTh U3YUEHUS KaK AUCLUILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbILIUIEHUE, (POPMUPYEMOE NPHU HU3YYEHHH OOYHaIOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUM M TIOCTPOECHUHU LEMOYKU JIOTMYECKMX YTBEPXKACHUH B XOJ€ pEeLICHUs
FeOMETPUUYECKUX 3a/lad, YMEHHE BBLIBUTaTh W OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHHUU 33Jad €CTECTBEHHO-HAYYHOIO ILMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NESTeIbHOCTH YenoBeka. OpUeHTalus 4elloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUSI OKPYKAIOIIEro MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0ObEAMHSAET pa3Hble BUABI yUEOHOU M TPYIOBOM JESTEIbHOCTH,
ABIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajlbHa 3ajaya
(dopmHpoBaHUs Yy 00yJaOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHNs] — CYIIECTBEHHOI0 KOMIIOHEHTA B IOJATOTOBKE K IMPAKTUYECKON NEATEIBHOCTH I10
MHOT'MM HaIlpaBJICHUIM.

[enb ocBOGHUS IpOrpaMMBbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YPOBHE O0yUeHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE pa3BUTHE OOydYarOIMXCA uepe3 obecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U
JeicTBU, cienu(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE MpefHa3HAu€Ha A O0yyaroumxcs
CpeIHel MIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYIHEHUH HA YPOBHE OCHOBHOTO OOIIETO



obpazoBanus. Takum oOpazom, oOydarommecs: Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBSI3aHHBIE CO CIEeU(UKON TeOMETPUU U HEOOXOUMBIC ISl )KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETpUI0 OoJiee
rIyOOKO, €Clii B JAJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
npohecCuoHaNBHOM NeSTeNbHOCTH.

JlocTrKeHHEe eI OCBOCHHSI POTPAMMbI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOITUX
3anay. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:
dbopMupoBaHUE MPEJICTABICHUS O T'€OMETPUU KaK 4acTH MUPOBOH KyJIbTYphl U OCO3HaHUE €&
B3aMMOCBSI3H C OKPYKAIOIIIM MUPOM;
dbopMupoBaHUE TMpEACTABICHUS O MHOTOTpAaHHUKaX M TeJax BpalleHHs KaK O BaKHEHMIIUX
MaTEeMATHYECKUX MOJIEIISX, TIO3BOJISIONINX OMMCHIBATh U U3YYaTh PAa3HbBIC SIBICHUS OKPYKAIOIIETO
MUDA;
dbopMuUpOBaHHE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJCISIX U B pPEATbHOM MHUPE
MHOTOTPaHHUKH U TeJia BpalleHHUS;

OBJIAJICHUE METOJaMH PEHICHHs 3a7]a4 Ha MOCTPOCHHS Ha M300paKCHUSX MPOCTPAHCTBEHHBIX
¢uryp;

dbopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSTHUSMH O MHOTOTPAHHHKAX W TellaxX
BpAIllEHUsI U UX OCHOBHBIMH CBONCTBaMU;

OBJIAJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB 3a1a4; (OpMHUpPOBAHUE YMECHHS TIPOBOIUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYKICHHUS B XOJI€ PEIICHHs CTePEOMETPUUECKUX 3aa4 U 3a7a4 ¢
MPAKTUYECKUM COJICPKAHHEM;

pa3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 0Oydaromuxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, UCCIICIOBATCIICKUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS,

dopmupoBanue  (QYHKIMOHAIBLHOM  TpaMOTHOCTH, pEJIEBAHTHOW T'€OMETpUM:  YMEHHE
pacrno3HaBaTh MPOSBICHUSI TCOMETPUUSCKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX
JKU3HEHHBIX CUTyallUSX W TPU HU3YYCHUH JPYrUX Y4eOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpOBATh MX Ha S3BIKE I€OMETPUH M CO3/1aBaTh
FeOMETPUUECKUE MOJICTH, MPUMEHSATh OCBOCHHBIH T'€OMETPUYECKUN ammapar A pelieHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUU
B HavYaJie ero U3YYCHHUs 33]1a4, pelIacMbIX Ha yPOBHE HHTYHUTUBHOTO TIO3HAHHUSI, Y ONIPEICTIEHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAHWE WHTYUTHBHBIX IIPOIIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY N3YUSHUIO MPEAMETA.

[Ipenmourenne OTHAETCS HATISTHO-KOHCTPYKTHBHOMY METOJNY OOYYCHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JeSTSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y YIAIIUXCS B KypCe CTEPEOMETPUH
MPOBOAMTCA 3a CYET pElICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOH Ha
HaTJISTHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUEHHUS OT HATJISITHOCTH, MBICJICHHOTO
W3MEHEHUS €r0 UCXOTHOTO COJICPIKAHUSA.

OcHoBHBIE coxaepxaTenbHble JHMHMM Kypca «l'eomerpunm» B 10-11 Kknaccax:
«MHuororpanHukn», «IIpsiMbIe U TIIIOCKOCTH B MPOCTPAaHCTBEY», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JTOTHIECKIX YMEHUN pactpeesseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHss Ha YpOBHE CpEIHETrOo OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yjbTaTaM OCBOCHUS
paboueii MporpaMMBbI, pacpeeIEHHBIM 110 TOAaM 00Y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBI  OBJIQJICHHE TI'EOMETPUYCCKHMMH  TIOHATHSIMH ¥  HaBBIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATEIbHO M MOCTYHATeNbHO, C COONOJIEHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHUSA BKJIIOYAJIUCH B OOLIYI0 CHCTEMY '€OMETPUUECKHX MPEACTAaBICHUI 00yJaromumxcs,
pacumpsis 1 yriayosnsis e€, o0pas3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpuun oTBoauTCs 2 yaca B Henelo B 10 kinacce u 1 yac B Hegento B 11 kiacce,
BCETO 3a J1Ba roja ooy4enus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHATUS CTepeoMeTprd. Touka, npsmasi, III0CKOCTb, NPOCTPaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anMHOe pacnionokeHrne npsiMbIX B MPOCTPAHCTBE: MEPECEKAOLIUECs, NapaJlIeIbHbIE U
CcKpemuBamomuecss npsaMsle. llapamnensbHOCTh MNPsAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIIbHOCTh
IPSIMOM M IJIOCKOCTH. YTIbl C COHANPABICHHBIMU CTOPOHAMM; YrOJI MEXKIYy IPSIMBIMU B
npoctpancTBe.  [lapamienbHOCTh  IUIOCKOCTEH: — MapajuielbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
Ky0, mapaJuieNienune; oCTPOCHUE CEUCHU.

[lepneHuKyIApHOCTE HPSAMOM M IUIOCKOCTH: INEPHEHIUKYJSIPHBIE IPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIAY NPSIMOM M IJIOCKOCTHIO; IBYIPAHHBIN YTOJI, JMHEHHBIA yro
JIBYrpaHHOro yria. [IeprneHauKynasp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH JIO IIIOCKOCTH,
paccTosiHue OT MPSIMOM IO TUIOCKOCTH, MPOEKIUs (GUTyphl HAa TUIOCKOCTb. [lepneHaAnKyaspHOCTh
IUIOCKOCTEM: MpHU3HAK IEPHEHAUKYJISIPHOCTH ABYX IIockocted. Teopema o0  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

[lonsiTHe MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTbl MHOIOIPAHHHMKA, BBIINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yronpHas npu3Ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHASI TIPU3MbI; OOKOBAs U MOJIHAS MTOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsIMOYTrOJBHBIN Napajuienenunes U ero cpoicrsa. IIupamupa: N-yronpHas
nupaMua, TPaHU M OCHOBAaHUE NHUPaMUJIbI; OOKOBas W TOJHAS TMOBEPXHOCTh MHUPAMUJIBI;
IpaBWIbHAasg M yceu€HHas MNHUpaMuAa. OJIEMEHTbl MpU3Mbl W mnupamuabl. l[IpaBuibHbIE
MHOTOIPAHHUKHU: TMOHSTHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMK/Jia; IpaBUiIbHAas TPEYToJIbHASI TUPAMUJIa U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3Ip, AOAEKAdAp U ukoca’ip. CeueHus Npu3Mbl U TUPAMHUIBL.

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, MPSMOW, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napamuienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Brruucienue 21eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJIOIIA{b OCHOBAaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM MUpamMuisbl,
IIPU3MBI.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLICHUS MEX]Yy IUIOMIAIIMH TTOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

11 KUIIACC
Tesa BpameHus

[unuuapuyeckass MOBEPXHOCTb, 00pa3ylollue IWINHAPUYECKOM IOBEPXHOCTH, OCh
HWIMHJpUYEcKol moBepxHocTu. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00Opa3yromias 1
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTb, 00pa3yrolue KOHMYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OocHOBaHME M BepuUIMHA, 0Opa3ymoomas W OCh; IJIOMIATb
OOKOBOW M IOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BbICOTA; OCHOBaHMS U
OOKOBast IOBEPXHOCTb.

Cdepa n map: HeHTp, paguyc, AuUaMeTp; IUIOAAb IMOBEpXHOCTH cdepbl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpallleHHs Ha MJI0OCKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHnanuu Ten BpamieHusi 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonstne 006 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO Iapaljiesienunesa u cieacTBus u3 He€. O0bEM LIMHpa, KoHyca. O0BEM 1mapa
Y TUIOIIATh CEpBHI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHA MEXIYy IUIOIIAISIMM ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenus nuauHApa (HapajIebHO W MEPHEHIUKYISPHO OCH), CEYEHHs KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILUHY), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B ipocTpaHcTBe. ClI0’KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3a1ay, CBI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. KoopaumnaTtsl Bektopa. Ilpocreiiine
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TEOMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPEe3yibTaThl OCBOEHUS IpOrpaMMbl ydeOHOro mnpeamera «MaTemaTtuka
XapaKTEePU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBHIO TPAKIAHCKOM TO3MIMHM OOydarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBA, MPEACTABIEHUEM O MAaTEMaTHUECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIbHBIMU HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUAMH U Ha3HAYCHHUEM.

Ilarprornyeckoe BoCIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOM UJIEHTUYHOCTH, YBRXKEHHUS K MPOIIJIOMY
M HACTOSILLEMY POCCUHCKOM MAaTEMaTHUKH, ICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUAM
POCCHICKMX MAaT€MaTUKOB W POCCUMCKON MAaT€MAaTHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO 3THUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pOCCHIICKOr0 Hapoaa; chHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHUN HAYKH U JICSITENBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOIICHHWEM K MHUpPY, BKIIOYasd OCTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3adad, pEHICHWH, PpACCYX JACHHI, BOCIPUUMYHBOCTHIO K
MAaTeMaTUYECKUM aCTEKTaM Pa3JIUYHbIX BUOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTEeMaTHYECKUE 3HAHHWS B HWHTEpecax

310pOBOTO U 0Oe30macHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3/J0POBBIO



(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH W OTIbIXA, PEryisipHas (uzmueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHOU
JeSITeITbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHWEM ILIEHHOCTH TPYAOJIIOOUS; HHTEPECOM K Pa3IHYHBIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
camM0o00pa30BaHUIO HA MPOTSHKEHUH BCEH J)KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHHU
MPAKTUYECKHX 3a7a4 MaTEMAaTHUECKON HAPaBICHHOCTH.

IKOJOrHYecKoe BOCIIUTAHNE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYJIBTYpPHI, MOHUMAHHEM BIUSHUS COLUATHHO-
9KOHOMHUYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHONH M COIMAIBLHOW CpENIbl, OCO3HAHHEM
I00AFHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTAlMe Ha  [PUMCHEHHE
MaTeMaTHYECKUX 3HAHWW UIS PEIICHUs 3a7ad B 00JaCTH OKPY)KAIOIICH Cpeibl, TUIAaHUPOBAHUS
MOCTYITKOB M OI[EHKU WX BO3MOXHBIX ITOCJIECICTBUH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU M OOIICCTBEHHOW MPAKTHKH, TOHUMAHHEM MAaTEeMaTUYeCKOW HAyKH Kak chepbl
YEIIOBEYCCKON JISSATEIILHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTHS [IUBHIIN3AIINN;
OBJIAJICHUEM SI3bIKOM MaTEMAaTUKU U MaTEMAaTUYECKON KYJIbTYpOU KaK CpeCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MMPOCKTHYIO M MCCIICIOBATEIIBCKYIO JCSITSILHOCTh HHIUBUIYATHHO
U B IpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATDI

MertanpeqMeTHble  pe3yJibTaThl ~ OCBOGHHUS  IPOTrPaMMbl  y4eOHOTO  TpeaMera
«MaremaTuka» XapaKTePU3YIOTCS OBJIA/ICHUEM
YHUBEPCATIbHBIMU HO3HABAMETbHbIMU OCUCMBUAMU,  YHUBEPCALHOIMU — KOMMYHUKAMUBHBIMU
0eticmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosnasamenwvhole oeicmsus,  obecneuusaiom  opmuposanue  6A308bix
KOZHUMUBHBIX NPOYECCO8 00yHarowuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupa;
NPpUMeHeHUe I02UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHuil pabomams ¢ uHgopmayuetl).
Ba3oBble joruyeckue AeicTBus:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbBIE MPU3HAKU MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUNA MEXIy TOHATHSIMH, (OPMYIUPOBATH OIpPEACICHUS TOHATHH, YCTaHABINBATh
CYIIIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS ISl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIH3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEpAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUUs B (paKTaX, TaHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHUSX; TpeJIaraTh KPUTEPHUH IS BBISBICHUS 3aKOHOMEPHOCTEH
IIPOTUBOPEYUH;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

MIPOBOJIMTH CAMOCTOSATEIBHO JIOKA3aTeIhCTBA MATEMAaTHYCCKUX YTBEPXKICHHUH (MPSAMBIE W OT
MPOTUBHOTO), BBICTpAWBaTh AapPTyMEHTAIMIO, TPUBOIAUTH TMPUMEPHl M  KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOUpaTh Ccmoco0 pelieHuss yueOHOW 3aladyd (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUS,
BBIOMpaTh HaHOOJIee TOIXOSIINN C YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPHEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIBCKUNA HWHCTPYMEHT II03HAHUS;, (DOPMYIHPOBATH
BONPOCHI, (UKCHPYIOIIHUE MPOTUBOpEUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE,



MPOBOAUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHNE MO0 YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEKTa, SBJICHMSA, MpPOIECcCa, BBIABICHUIO 3aBHCHUMOCTEH
MEXy 00bEKTaMH, SIBJICHUSMU, POLIECCAMU;

CaMOCTOSITENNbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOIlEcca, a TAKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBIABIIAATh AePUUUTHI WH(POpPMAIMK, TAHHBIX, HEOOXOMUMBIX [Jsi OTBETa HAa BOIPOC U A
pelleHus 3a1a4u;

BBIOMPATh MH(OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBAThH
U MHTEPIPETUPOBATh HH(OPMALIUIO PAa3IMYHBIX BUJOB U (DOPM MpeICTaBICHHUS;
CTPYKTYpUPOBaTh MH(POPMALINIO, MPEACTABIATh €€ B Pa3IHuYHBIX (opMax, WILIIOCTPHPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH MO CAMOCTOSATENIBHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbBLE OeliCMEUsl, obecneyugarom cghopmuposarnHocmo
COYUANBHBIX HABLIKOE 00YYATOUUXCA.

Oo0menne:

BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJIyUEHHBIH pe3ybTaT;

B X0/ie 00CY>KJICHHSI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMO TeMbI, MPOOIEMBI, pelIaeMoi
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHbIC HAa MOUCK PEIICHHUS; CONOCTABIATh CBOM CY)KJEHUS C
CYXKICHHUSIMH JPYTHX YYaCTHHKOB JUAJOra, OOHapyXKUBaTh pa3jivMyude M CXOJCTBO IMO3UIHUI; B
KOPPEKTHOH (popme hopMyIHpOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

NOPEJCTaBISITh PE3yNbTaThl pPELICHUS 3aJaud, OKCIIEPUMEHTa, WCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTANU U OCOOCHHOCTEH
ayJUTOPHUHU.

CoTpyaHuuecTBo:

MOHUMATb U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHIyaIbHON pabOThI IPH PELIEHUN
yueOHBIX 3aJa4; MPUHUMATh LI€Jb COBMECTHOH [eATEIbHOCTH, IUIAHUPOBATH OpPraHU3aILUI0
COBMECTHOM paboThl, paclpeneisTh BUAbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Mpolecc U
pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B IPYMIOBBIX (popMax paboTel (00Cyxk1eHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI»
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI M KOOPJIMHUPOBATH CBOU AEUCTBUS C IPYTUMH WICHAMU
KOMaH[Ipl; OLEHMBAaTh KadyecTBO CBOEro BKJIaga B OOLMI NPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) YVuueepcanvnoie pecynamuenvie oeiicmsust, obecnewusaom  Gopmuposanue  CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM PELISHUs 3a/1a4M, BBIOMPATh CIIOCO0 pelieHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTpPOJIb:

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAJAETh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4eCcKon 3a/1auH;

IpPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELLICHUH 3a/1a41, BHOCUTh KOPPEKTHUBBI
B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3yibTaTa LU U YCIOBUAM, OOBSACHATh MPUYMHBI JOCTHKEHUS WU
HEIOCTHKECHUS Pe3yJbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIHOKY, 1aBaTh OI[CHKY PHOOPETEHHOMY
OIIBITY.

HNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

ITpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIICACTBUS U3 HUX IPU PELICHUU T€OMETPUYECKUX
3ajad.

OnepupoBaTh MOHATUAMU: MAPAUIEIBHOCTh M IMEPHEHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccugunupoBaTs B3aUMHOE PacHoI0XKEHHUE IPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

OnepupoBaTh TOHSATHSAMHU: JBYTPAHHBIM Yroji, TpaHW JBYTPaHHOTO Yria, pedpo
JIBYTPAaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJla; IpaayCcHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIIYKJIBI M HEBBITYKJIbIH MHOTOIDAHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OIPaHHHUK.

Pacnio3naBaTh OCHOBHBIE BH/bl MHOI'OI'PAaHHUKOB (IIMpaMKa; MPU3Ma, MPSAMOYIOIbHBIN
napasuienenunesn, Kyo).

KnaccuunupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS I Kiaccu(uKanum
(BBINYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOTPAHHUKHU; IMpsMbIE U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEb]).

OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METOJI CIIE/I0B.

CTpouTh ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHAThH (BBIHOCHBIE) MJIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOXKACHNUE FEOMETPUUECKUX BEJTMUMH 10 00pa3LiaM WK alropuT™Mam,
IPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NPU PEIIEHUU CTaHAAPTHBIX MaTEMaTHYECKUX
3ajlay Ha BBIYUCIICHHE PACCTOSHUN MEXAY IBYMs TOUKAMH, OT TOYKH IO MPSAMOU, OT TOUKH 0
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Pemiate 3a1aun Ha HAXOXKACHNUE FEOMETPUUECKUX BEJTMUMH 10 00pa3LaM WK alropuT™Mam,
IPUMEHSISI U3BECTHBIE aHAJTMTUYECKHE METObl MPU PELIEHUU CTaHAAPTHBIX MaTeMaTHYECKHX
3a7ad Ha BBIYMCIICHHE YIJIOB MEXJYy CKPEIIMBAIOIMMUCSA MPSAMBIMH, MEXAYy HpSIMOU U
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI U IIIOIIAM TOBEPXHOCTEH MHOTOIpaHHUKOB (IIPHU3Ma, MUPaMUIa) C
IpUMEHEHHEM (OPMYJI; BBIYUCIIATH COOTHOLIEHHS MEXTy IIJIOLIAAsIMKU TOBEPXHOCTEN, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CHUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M IIJIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarsb, mpeoOpa3zoBeIBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTh reomerpuueckue (QakThl JUIsl PEHIEHHs CTEPEOMETPUUECKHUX —3ajad,
IIPEIIOJIAratoIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SBHOU
dbopwme.

IIpumensTh IpOCTEMIINE NMPOTrPAMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpyBoauTE MHpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MONy4YEHHBIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBAaTh PEalbHBIE CUTYyalUd U
OPUMEHSTh HM3YyYEHHBbIE TOHATHA B  MpOLECCe IMOMCKAa pElIeHUs  MaTeMaTH4YeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl; peraTh NPakTUYeCKUe 3aauu, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX
BEJIMYMH.



11 KJIACC

OnepupoBatb HNOHSTHUAMU: LWIMHIpUYECKas IIOBEPXHOCTb, oOpazyroriue
WIMHIPUYECKON MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUYECKOH
MOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

PacnioznaBatk Tena BpaiieHus (HUJIMHAP, KOHYC, cdepa U map).

OOBSACHATH C1IOCOOBI MOYYCHHUS TEJ BPAILICHUS.

KnaccudunupoBars B3auMHOE pacnofioskeHue cepbl U MIO0CKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnsate 00bEMBI U IIIOMIAAN TTOBEPXHOCTEH TENl BPAICHHS, TEOMETPUUICCKUX TEIl C
npUMeHEeHueM (HOpMYyIL.

OmnepupoBarh MOHATHSAMHU: MHOTOTPAHHHUK, BIUCAHHBIA B Cepy M ONMUCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbIUuCIIATE COOTHOIIEHUS MEXKTY TUIOIIASIMH IIOBEPXHOCTEH 1 00bEMaMH MOT00HBIX TEJL.

N3o00paxaTts uzydyaemble (GUTYpbl OT PYKHM M C MPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYpP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3Bnekarb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUrypax, mpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE NEHCTBUS CII0KEHNS BEKTOPOB, BEIYUTAHMS BEKTOPOB U YMHOXKEHHS BEKTOPA
HA YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATH MpaBWIIO NapAIIICIICIIUIIEAA.

OnepupoBarh MOHATUSAMH: JE€KAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJll MEXKIAYy BEKTOPAMH, CKaJSIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB U IIPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOPAMH,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATh BEKTOP 110 ABYM HEKOJUJIMHEAPHBIM BEKTOPaM.

3aaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTs reomerpuueckue akThl I pEIIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBHs IPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate nmpocreiimme reoMeTpuYECKHe 3a4a491 Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOT O
METOJa.

Pemate 3amaum Ha J0Ka3aTenbCTBO MAaTEMAaTMYECKHMX OTHOIICHMM W HAaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
peLIEeHNH CTaHIAPTHBIX MATEMaTUYECKUX 3a/a4.

IIpumeHsTh IpOCTEMIINE NMPOTrPAMMHBIE CPENCTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpyBoauTE MHpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NIPUPOJE U JKU3HH,
pacIio3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHsTh MONYy4YEHHBIE 3HAHWS Ha IPAKTHKE: aHAJIW3UPOBAaTh PEAIbHBIE CUTYALlUH U
NPUMEHSTh HM3YyYEHHBbIE TOHATHUA B  MpOLECCe IMOMCKAa pElIeHUs  MaTeMaTH4YeCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJIEIN C HMCHOJb30BAHUEM TI'€OMETPUUYECKHX IMOHATHU M TEOPEM,
amnmapara anreOpbl; penath IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUUYECKUX
BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

No HaumeHoBaHMe pa3AesioB B TEM IPOrPaMMBI
/o

1 BBenenue B crepeoMeTpurio

KommuectBo yacos

Bcero

10

KonTposnbhbie
paboThI

BBCAUTC 3HAUYCHUC

[IpakTrueckue
paboThI

BBCAUTC 3HAUYCHUC

DnekTpoHHbIe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECYPCHI

2  IlpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
[TapanneabHOCTh MPSIMBIX M MJIOCKOCTEN www.timt4math.ru

3 TlepneHauKyIspHOCTH MPSIMBIX U TIOCKOCTEH 12 0 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru

4 Y1l MKy OIPSIMBIMH U TUIOCKOCTSIMH 10 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru

5  MHororpaHHUKH 11 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru

6  OOBEMBI MHOTOTPAaHHUKOB 9 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru

7  TloBTopeHHe: CeUeHUs, PACCTOSIHUS U YTJIbI 4 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru

JloGaBUTE CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

Ne HaumeHnoBanue pa3ziennos u Tem KosmmuectBo wacos DnextpoHHbIe (UG POBEIE) 00pa3oBaTEILHBIC
n/m HPOrpaMMBI Bcero| KouTposbHbie [MpakTuyeckue peCYpChl
paboThI paboThI
1 Tena BpaieHus 12 0 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
2 OO0BEMBI TEN 5 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
3 BekTopsl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4math.ru
4 [ToBTOpenue, 0600IIEeHNE, CHCTEMATH3AIMs| 7 1 0 https://edsoo.ru/ https://math-ege.sdamgia.ru/
3HAHUHI www.timt4math.ru
J106aBUTB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME
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IToypouHoe miIaHupoBaHue

10 xnace
Ne Tewma ypoxa KonmgecTBo acoB Jara DIIeKTpOHHBIC IH(PPOBEIC
/o Bcero | Kontponbasie | Ipaktiyeckue | u3ydeHus | OOpaszoBaTesbHbIe
paboThI paboThI pecypchl
1 | OcHOBHBIC TIOHATHUS CTEPEOMETPHUHU: TOUYKA, IIPSIMas, 1 0 0 [https://edsoo.ru/
IUIOCKOCTD, MMPOCTPAHCTBO. [IpaBuiia n3o0paxkeHus Ha https://math-ege.sdamgia.ru/
pHCYHKaX: H300pa)XeHHsI IUIOCKOCTEH, MapaieIbHbIX www.timt4math.ru
PSIMBIX (OTPE3KOB), CEPEIIMHBI OTPE3Ka
2 [ToHsATHSA: TIEpECEKAIONIUECS [IIOCKOCTH, MIEPECEKAIOIIUECS 1 0 0 https://edsoo.ru/
npsiMast ¥ TIOCKOCTh https://math-ege.sdamgia.ru/
www.timt4math.ru
3 [ToHsATHSA: TIEpECEKAIONIUECS [IIOCKOCTH, MIEPECEKAIOIIUECS 1 0 0 https://edsoo.ru/
npsiMasi U TI0CKOCTh. Pelenne 3a1au https://math-ege.sdamgia.ru/
www.timt4math.ru
4 | 3HAKOMCTBO C MHOTOTPaHHHKAaMH, H300paKeHUEe 1 0 0 https://edsoo0.ru/
MHOTOTPaHHHKOB Ha PUCYHKAaX, Ha MPOEKIIHOHHBIX YepTemKax https://math-ege.sdamgia.ru/
www.timt4math.ru
5 | HayanbHbIe cBeleHNs O KyOe U mUpaMue, UX pa3BEPTKH U 1 0 0 https://edsoo.ru/
mojieni. CedeHuss MHOTOTPaHHUKOB https://math-ege.sdamgia.ru/
www.timt4math.ru
6 | HayanbHble CBelleHHs O Ky0Oe U MUpaMujie, UX Pa3BEPTKH U 1 0 0 [https://edsoo.ru/
mojienii. CeueHus MHOTOTPaHHUKOB. Perienue 3amau https://math-ege.sdamgia.ru/
www.timt4math.ru
7 | [lonatue 06 aKCHOMATUYECKOM MTOCTPOCHUH CTEPEOMETPHUU: 1 0 0 https://edsoo.ru/
AKCHOMBI CTEPEOMETPHH U CIICACTBUSI U3 HUX https://math-ege.sdamgia.ru/
www.timt4math.ru
8 | INonsiTue 00 aKCMOMATHYECKOM MMOCTPOCHUH CTEPEOMETPHU: 1 0 0 https://edsoo0.ru/

AKCUOMBI CTEPCOMETPUHN U CIICACTBUSA U3 HUX. Pemienue 3agau

https://math-ege.sdamgia.ru/
www.timt4math.ru
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9 | IlonsiTue 00 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHU: https://edsoo0.ru/
AKCHOMBI CTEPEOMETPUH | CIIECTBHS U3 HUX. https://math-ege.sdamgia.ru/
www.timt4math.ru
10 | [TousTHE 0O AKCHOMATHYECKOM ITOCTPOCHHH CTEPEOMETPHUU: https://edsoo.ru/
aAKCHMOMBI CTEPEOMETPUU H CIECICTBHS U3 HUX https://math-ege.sdamgia.ru/
www.timt4math.ru
11 | B3auMHOE pacroyioKEHUE MPSIMBIX B TPOCTPAHCTBE: https://edsoo.ru/
[EpECEKarOIINECs, MapalIeIbHbIE U CKPEIMBAOIIUACCS https://math-ege.sdamagia.ru/
psIMbIe www.timt4math.ru
12 | [TapanaenbHOCTh IPSAMBIX M INIOCKOCTEN B POCTPAHCTBE: https://edsoo.ru/
napajuie/ibHbIe IPSIMbIC B IPOCTPAHCTBE; MapaILICIbHOCTh https://math-ege.sdamgia.ru/
TPEX MPAMBIX www.timt4math.ru
13 | [TapamnenbHOCTh NPSAMBIX U IFIOCKOCTEH B MPOCTPAHCTBE: https://edso0.ru/
[MapaienbHOCTh IPSAMOM U IIIOCKOCTH. Perrenue 3amau https://math-ege.sdamgia.ru/
www.timt4math.ru
14 | Yriml ¢ cOHAPaBICHHBIME CTOPOHAMHU https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
15 | Vrox Mexmy npsiMbIMH B TIPOCTPAHCTBE https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
16 | Yrom Mexay MpsAMBIMU B IIPOCTPAHCTBE. Perienue 3amau https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
17 | ITapannenbHOCTb TUIOCKOCTEH: MapayieIbHbIe TNIOCKOCTH https://edso0.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
18 | CBoiicTBa mapajie/IbHBIX MIOCKOCTEH https://edsoo.ru/

https://math-ege.sdamagia.ru/
www.timt4math.ru
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19 | IIpocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: https://edsoo.ru/
TeTpa’ap, Ky0, mapaieaeuine, https://math-ege.sdamgia.ru/
www.timt4math.ru
20 | ITocTpocHHE CCUEHHIt https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
21 | TloctpoeHue cedyeHuii. Pemenue 3amayu https://edsoo0.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
22 | KontpoubHas pabora 1o teme "[IpsiMbie u IIIOCKOCTH B https://edsoo.ru/
npocrpancTBe. [lapaienbHOCTh MPSMBIX M IIOCKOCTEH" https://math-ege.sdamgia.ru/
www.timt4math.ru
23 | [TlepnieHIUKYISIPHOCTD MPSMOM U TNIOCKOCTH: https://edsoo0.ru/
HEePICHIUKYIIPHBIE MPSIMbBIC B TIPOCTPAHCTBE https://math-ege.sdamgia.ru/
www.timt4math.ru
24 | TIpsimble apauIeIbHbIC M MEPICHIUKYIISIPHBIC K TNIOCKOCTH https://edso0.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
25 | [psiMble apajieabHbIC U MEPICHIUKYISIPHBIC K TIIOCKOCTH. https://edsoo.ru/
Pemrenne 3amau https://math-ege.sdamgia.ru/
www.timt4math.ru
26 | TIpu3HaK MEPHICHIUKYJIIPHOCTH MPSIMOH U TUIOCKOCTH https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
27 | Tlpu3HaK NepHEHUKYIIPHOCTH MPSIMOH U TIOCKOCTH. https://edsoo.ru/
Pemrenne 3amau https://math-ege.sdamgia.ru/
www.timt4math.ru
28 | Teopema 0O MPSIMO¥t MEPIICHIUKYIISAPHOH IOCKOCTH https://edsoo.ru/

https://math-ege.sdamgia.ru/
www.timt4math.ru
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29 | Teopema 0 IIPSIMO¥ MEPIICHIUKYIISIPHOM IIOCKOCTH. https://edsoo.ru/
Pemrenne 3anau https://math-ege.sdamgia.ru/
www.timt4math.ru
30 | Teopema O IPSIMO¥ MEPIEHANKYIIPHOMN TIOCKOCTH https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
31 | IleprieHAMKYISp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH JI0 https://edsoo.ru/
IUIOCKOCTH, PACCTOSIHHE OT IPSAMOM [0 TIOCKOCTH https://math-ege.sdamgia.ru/
www.timt4math.ru
32 | TleprieHAUKYJISP ¥ HAKJIIOHHBIC: PACCTOSIHUE OT TOYKH 10 https://edsoo.ru/
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 TNIOCKOCTH https://math-ege.sdamgia.ru/
www.timt4math.ru
33 | [leprieHAMKYISIp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH JI0 https://edsoo.ru/
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM [0 MIOCKOCTH https://math-ege.sdamgia.ru/
www.timt4math.ru
34 | TleprieHANKYIISP U HAKJIIOHHBIC: PACCTOSHUE OT TOUKH JI0 https://edsoo.ru/
TUIOCKOCTH, PACCTOSIHUE OT TPSAMOM 70 TUIOCKOCTH https://math-ege.sdamgia.ru/
www.timt4math.ru
35 | Vruibl B MPOCTPAHCTBE: YOI MEXKIY MPSAMOI U TIIOCKOCTBIO https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
36 | JIByrpaHHBIi yroJ, JMHEWHBINA YTOJ IBYTPAHHOTO yriia https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
37 | JIByrpaHHBII yroi, IWHEWHBIN YTOJ IBYTPAHHOTO yTiia https://edso0.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
38 | [eprneHAUKYISPHOCTD IUIOCKOCTEH: MPH3HAK https://edsoo.ru/
NEPIEHAUKYIIIPHOCTH JIBYX MJIOCKOCTEH https://math-ege.sdamgia.ru/
www.timt4math.ru
39 | IleprneHANKYISAPHOCTD IUIOCKOCTEH: MPH3HAK https://edsoo.ru/

MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN

https://math-ege.sdamgia.ru/
www.timt4math.ru
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40 | [TepneHAMKYISAPHOCTH IJIOCKOCTEH: TIPU3HAK [https://edsoo.ru/
HEPIEHANKYIIPHOCTH ABYX IJIOCKOCTEH https://math-ege.sdamgia.ru/
www.timt4math.ru
41 | Teopema 0 TPEX MEPIEHIUKYISAPAX https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
42 | Teopema o TpEX NEPICHIAUKYIISIPAX https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
43 | Teopema o TpEX MEPIEHAUKYIAPAX https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
44 | KonrpoissHas padoTa 1o remam "[leprneHuKysspHOCTb https://edsoo.ru/
MPSIMBIX U IJI0CKOCTEH" U "YTIIbI MEXIY PSIMBIMUA U https://math-ege.sdamgia.ru/
TJIOCKOCTSIMU" www.timt4math.ru
45 | [loHsiTHE MHOTOIPAaHHUKA, OCHOBHBIC 3JICMEHTBI https://edsoo.ru/
MHOTOTPaHHHKA, BHITYKJIBIE U HEBBITYKIIbIE MHOTOTPaHHUKH; https://math-ege.sdamgia.ru/
pa3BEépTKa MHOTOTPAHHHKA www.timt4math.ru
46 | Tlpusma: n-yroibHasi Mpu3Ma; IpaHd U OCHOBAHHS TIPH3MBL; https://edso0.ru/
npsiMasi 1 HAKJIOHHAsI TIPU3MbI; OOKOBAsI U TOJTHASI https://math-ege.sdamgia.ru/
TIOBEPXHOCTh TIPU3MBI www.timt4math.ru
47 | TMapasutenenunes, TPSMOYTOIbHBIN TapalICIICIHIIE U ero https://edsoo.ru/
CBOMCTBa https://math-ege.sdamgia.ru/
www.timt4math.ru
48 | [Mupamupaa: n-yroipHasi MMpaMHJia, TPAaHU U OCHOBaHHE https://edso0.ru/
mUpaMu/Ibl; OOKOBAs U TOJTHASI TOBEPXHOCTh TMPAMU/IBI; https://math-ege.sdamgia.ru/
IIpaBUJIbHAS U YCECUEHHAS] TUPAMUAA www.timt4math.ru
49 | [IpaBuIbHBIC MHOTOTPAHHUKH: MTOHATHE TPABHIBHOTO https://edsoo.ru/

MHOTOTpaHHMKA; IIPaBUJIbHAS IIPU3Ma U ITpaBUIIbHAS
NApaMuJa; IpaBUiIbHAs TPEYroJbHas MUPAMUAJIA U
NPAaBUJIBHBIN TETpasdap; Kyo

https://math-ege.sdamagia.ru/
www.timt4math.ru
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50 | TIpencraBieHue O MPAaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIP, https://edsoo.ru/
JOJEKadIP U MKOCAIP. https://math-ege.sdamagia.ru/
www.timt4math.ru
51 | CuMMeTpus B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO https://edsoo.ru/
TOYKH, IPSIMOH, IUIOCKOCTH. DIIEMEHTH CHMMETPUH B https://math-ege.sdamgia.ru/
nupamMuaax, napaaieaenuIenax, mpaBuIbHbIX www.timt4math.ru
MHOTOTPaHHHKAX
52 | BeIUKCIIEHHE 2JIEMEHTOB MHOTOTPaHHUKOB: pEOpa, https://edsoo.ru/
JMaroHaJH, YTiIbl https://math-ege.sdamgia.ru/
www.timt4math.ru
53 | Ilnomiaas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH https://edsoo.ru/
IPSIMO#i IPHU3MBI, ILIOMIAlb OCHOBAHHUI, TeOpeMa 0 OOKOBOIA https://math-ege.sdamgia.ru/
MTOBEPXHOCTHU MPSMON IPU3MBI www.timt4math.ru
54 | ITnorraas GOKOBOM MOBEPXHOCTH U IIOBEPXHOCTH https://edsoo.ru/
NPaBUIILHON MUPAMHJIBI, TEOPEMA O IO OOKOBOI https://math-ege.sdamgia.ru/
MOBEPXHOCTH YCEUEHHOU MUPAMUJIbI www.timt4math.ru
55 | KonrponbHas padboTta o Teme "MHoOrorpanHuku" https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
56 | [TonsTHe 06 00BEME https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
57 | O6BEM MUPAMUIBI https://edsoo.ru/

https://math-ege.sdamagia.ru/
www.timtdmath.ru

O6bEM upaMuIbl

https://edsoo.ru/
https://math-ege.sdamagia.ru/
www.timt4math.ru

OO0BEM TUpaMUIBI

https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru
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60 | OO6béM nupamua 1 https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

61 | OOBEM IPU3MEI 1 https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

62 | OO0BbEM npU3MBI 1 https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

63 | OOBEM MPU3MBI 1 https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

64 | KoutposnbHas padota 1o reme "O0bEMBI MHOTOTPAaHHUKOB" 1 https://edsoo.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

65 | [ToBTOpEHHeE, 0000MICHIE CHCTEMATH3AIUSI 3HAHU. 1 https://edsoo.ru/

[TocTpoeHHe ceueHMit B MHOTOTPaHHHKE https://math-ege.sdamgia.ru/
www.timt4math.ru

66 | TToBTOpEHHE, 000OIIEHHE CHCTEMATH3AIIMS 3HAHUH. 1 https://edsoo.ru/

Berurcienue pacCcTosSHUNA: MEXTY ABYMSI TOYKAMH, OT TOUKH https://math-ege.sdamgia.ru/
JI0 TIPSAIMOM, OT TOYKH JO IUNIOCKOCTH, MEXKIY www.timt4math.ru
CKPEITMBAOIIUMUCS MPSIMBIMH

67 | UtoroBas KOHTpOJIbHAs paboTa 1 https://edso0.ru/
https://math-ege.sdamgia.ru/
www.timt4math.ru

68 | [ToBTOpEHHE, 000OIICHNE CUCTEMATH3AIMS 3HAHUH. 1 https://edsoo.ru/

Beruucrienue yrioB: Mexy CKpELMBAIOIIUMUCS MPSIMBIMH, https://math-ege.sdamgia.ru/
MEXy NMPSMOH U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB www.timt4math.ru

MEKAY IUIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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IToypouHoe nmanupoBaHue

11 xmacc

No
/1

Tema ypoka

KonmuectBo yacos

Bcero

KonTponbsHbie
paboThI

IIpakTrueckue
paboThI

JlaTa
M3yYeHUS

OIIeKTpOHHBIC
nudpoBbIe
O0pa3oBaTebHbIC

pecypchl

Codepa u map: eHTp, paanuyc, JUaMeTp; IUIOIIAAb TOBEPXHOCTH
cepsr

0

0

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

BzanmMHoe pacrionoxenue cepbl U IIIOCKOCTH; KacaTeIbHasl
TUTOCKOCTB K cepe; miomanb chepsl

[https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

N3obpaxenue chepsl, mapa Ha maockoctu. CedeHus mapa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

]_II/IJ'II/IHI[pI/I‘-ICCKaSI MMOBCPXHOCTD, o6pa3y}oume HHHHHHqueCKOﬁ
IMOBEPXHOCTHU, OCb III/IJII/IHI[pI/I‘IeCKOﬁ MMOBEPXHOCTHU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

Hunuuap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTH, 00pa3yroIas u
OCb; IJIOMAAh OOKOBOI U TOTHON MOBEPXHOCTHU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

N306paxenne nuanHapa Ha MI0CKOCTU. Pa3zBépTka HUIMHApA.
Ceuenus HUIMHPA (TTIOCKOCTHIO, MApAIEIbHON WIIN
MEPIEeHIUKYJIIPHON OCH LIMINH/PA)

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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Konundeckas moBepXHOCTh, 00pa3yrOIfe KOHUYECKOM
MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOIN MOBEPXHOCTH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

Konyc: ocHOBaHMe 1 BepIIMHA, 00pa3yromas 1 0Ch; IUIOMIA/b
OOKOBOM U MOJIHOW MTOBEPXHOCTH

https://edsoo.ru/
ege.sdamgia.ru/
www.timt4math.ru

Y ced€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBas
IMOBEPXHOCTH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

10

N300paxenne koHyca Ha uiockocTu. Pa3Béprka konyca. CevueHus
KOHYca (TUIOCKOCTBIO, MTapaJUIeIbHONH OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOJIAIIEH Yepe3 BEPIINHY)

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

11

KOM6I/IHaI_II/I$[ TCJI BpalllICHUSA 1 MHOTOT'PaAHHHUKOB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

12

MHororpaHHMK, ONMCAaHHBIN 0K0JI0 chepsl; cepa, BIUCaHHAS B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

13

ITonsatue 00 00BéMe. OCHOBHBIE CBOMCTBA OOBEMOB TEN

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

14

O0BEM UIMHIIpa, KOHYyCa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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15

O06BEM mapa u wiomaas chepst

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

16

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKTY
TUIOMIA/ISIMH MTOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX TEI

https://edsoo.ru/
ege.sdamgia.ru/
www.timt4math.ru

17

KonTponbnas pabota no temam "Tena Bpamenus" u "O0beMbl Ten'

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

18

BeKTop Ha IIJIOCKOCTHU U B ITPOCTPAHCTBC

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

19

CrnoXeHne U BhIUNTAaHHUE BCEKTOPOB

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

20

YMHOXEHHUE BCKTOpPA HA YUCJIO

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

21

PasnoxeHue BeKTOpa 10 TpEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBuno nmapamnenenunena

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

22

Pemrenune 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUIl ICUCTBUH C
BEKTOPaMH

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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23

[IpsiMmoyronbHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunats Bektopa. [IpocTeiimiue 3agaun B KOOpAMHATAX

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

24

VYron mexay Bekropamu. CKalsipHOE POU3BECHNE BEKTOPOB

https://edsoo.ru/
ege.sdamgia.ru/
www.timt4math.ru

25

Brruucnenue YTJIOB MEKAY MMPAMBIMHA U INIOCKOCTAMHA

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

26

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIpU pCIICHUU I'COMETPHUICCKUX
3aga4

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

27

KontponbHas pabora o Teme "BeKkTOpbl 1 KOOpAUHATHI B
npocrpaHcrae”

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

28

IToBTOpenue, o0o0mIeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

BBEJIUTE
3Ha4YCHUE

BBEJIUTE
3Ha4YCHUE

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

29

IToBTOpenue, o0o0mIeHNe U cucTeMaTh3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

30

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUsl 3HAaHUH. 3a1aun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
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31

[ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. 3a1aun
IUIAHUMETPUH U METOJIbI UX PEIICHHUS

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

32

[ToBTOpeHME, 0000IIEHNE U cUcTeMaTH3aIusl 3HaHui.[ OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPHH

https://edsoo.ru/
ege.sdamgia.ru/
www.timt4math.ru

33

WroroBas koHTpobHAs paboTa

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

34

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

https://edsoo.ru/

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «BeposiTHOCTh M CTATHCTHKA» 0a30BOTO YPOBHS
s ooyvaronuxcst 10 —11 kimaccoB paspaboTtana Ha ocHOBe DeAepalibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNILHOTO CTaHAAPTa CPEAHET0 00IIero 0opa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPEeIbsABISEMBbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO, U TPATUIUIl POCCUHCKOTO
oOpa3oBanus. Peanusanusi mporpaMMbl 00ECIICUUBACT OBJIAJICHUE KIIOYCBBIMUA KOMITETCHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpa3BUTHS M HEMPEpPBHIBHOIO 00pa3oBaHUs, LEIOCTHOCTh
OOIIEKYIbTYPHOTO, TUYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS IUYHOCTH O0YJArOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

YueOHblii Kypc «BeposiTHOCTh U CTAaTUCTHKA» 0230BOT0 YPOBHS SIBJISIETCS IPOAOIKEHUEM U
pa3sBUTHEM OIHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpOBHS OCHOBHOW mIKoibel. Kype
npenHazHayeH g GOpMUPOBAHUS Y O0YHAIOIIUXCS CTATUCTUYECKOM KyJIbTYpbl U MOHUMaHHS
pOJIM TEOPUM BEPOATHOCTEHM KAK MATEMaTUYECKOIO0 MHCTPYMEHTA Ui M3Y4YEHUsS CIy4dalHBIX
COOBITHIA, BEJIMUMH U mporieccoB. [Ipu nzyuennun Kypca o0oramaroTcs MpeACTaBICHUs yIalIuXcs
0 METOJ]aX UCCIIEA0BAHNS U3MEHYMBOTO MUPA, pa3BUBAETCSA IOHUMAaHUE 3HAYUMMOCTH 1 OOLTHOCTU
MaTE€MaTUYeCKUX METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM 4YacTh COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PECHMUS.

CoaepxaHue Kypca HallpaBJI€HO Ha 3aKpEIUICHUWE 3HAHUU, MOJYYEHHBIX MPU HU3yYEHUU
Kypca OCHOBHOM LIKOJIBI ¥ HA PA3BUTHE IIPEACTABICHUN O CIIy4aiiHbIX BEJIMYMHAX U B3AUMOCBS3X
MEXIy HUMH Ha BaXXHBIX IIPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIIHYTHI U3 OKPYKAKOLIEr0 MUpa.

B coorBercTBUU C yKa3aHHBIMH LIEJSIMU B CTPYKType yueOHOro kypca «BepodTtHocTb u
CTaTHCTHUKA» CpeAHEeW IIKOIbl Ha 0a30BOM YpOBHE BBIJEIEHBI CIEAYIOUINE OCHOBHBIE
conepxkarenbHble TUHUM: «CiydaiiHble COOBITHS M BEpOSATHOCTH», «CiydaifHble BETHYMHBI U
3aKOH OOJIBIINX YHCET.

Baxnyto wyacte Kypca 3aHUMAaeT M3y4YEHHUE TE€OMETPUYECKOr0 U OMHOMHAIBHOTO
pacupeneneHuid M 3HAKOMCTBO C HMX HENPEpPbIBHBIMU AaHAJIOraMM — II0Ka3aTeIbHbIM H
HOPMAJIBHBIM PAaCIpEICICHUSIMH.

Conepxanne nuHuM «CiydaiiHble COOBITHS M BEPOATHOCTH» CIY)KUT OCHOBOM IS
(dhopMHUPOBaHUS TIPEICTABICHHUM O pACTIPEICTICHIUH BEPOSITHOCTEN MEX Ay 3HAUCHUSIMU CITYIalHBIX
BEJIMYMH, a TAK)K€ 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A M3Y4eHHUsS 3aKoHa OOJbIINX YHCeN —
(GyHIaMEHTAJIbHOTO 3aKOHA, JEHCTBYIOIIEr0O B MpPHUPOAE U OOIIECTBE M HMEIOLIETO
MareMaTHueckyro  (opmanmuzanmioo. CaM 3akoH  OOJbIIMX  YHMCed  Ipejlaraercs B
03HAKOMUTENILHON (popMe ¢ MUHUMAJIbHBIM HUCIIOJIb30BaHUEM MaTeMaTHYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIy4alHBIMU BEJIMYMHAMM, aKLIEHTUPYIOT BHUMaHHE
IIKOJIbHUKOB HAa ONHMCAHWM W W3YYEHHUU CIy4YaillHBIX SIBJIEHMH C IOMOUIBIO HENpPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIEISIE€TCs M0KA3aTeIbHOMY U HOPMaJIbHOMY paclpesieIeHUsIM,
OpU 3TOM IMIPEAINONAraeTcsl O3HAKOMHUTENIbHOE H3ydyeHue Marepuana 0e3 J10Ka3aTeabCTB
IpUMEHsIeMbIX (PaKTOB



MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue kypca «BeposiTHOCTb UM CTaTUCTHKa» Ha 6a30BOM ypOBHE OTBOAUTCA | yac B
HEJIEIII0 B TeUEHHE KaXKJ0ro rojia 00y4eHusi, Bcero 68 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

[IpencraBienue AaHHBIX C MOMOIIBI0 Tabnuil U guarpamm. Cpeanee apudmernyeckoe,
MenraHa, HanOoJIblllee ¥ HAUMEHbIIee 3HAUeHHsI, pa3Max, TUCIIEPCHsI M CTAaHJapTHOE OTKJIOHEHUE
YHUCIIOBBIX HAOOPOB.

CrnyuaitHble 3KCIIEPUMEHTHI (OIBITHI) U CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyvaiiHbple OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepanuu HaJl COOBITUSIMU: TepeceueHre, 00beIMHEHUE, TPOTUBOIOIOKHBIC COOBITHSI.
Huarpammsl Ditniepa. opmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. [[epeBo Ciy4aiiHOro 3KCIIEPUMEHTA.
®opmyna NoJaHON BepoaTHOCTH. HezaBrcumMbie COOBITHSI.

KombunaTtopraoe npaBuio ymHoxenus. [lepectanoBku u hakropuan. Uncino codeTaHnuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunaphblii ciy4aiiHblil ONBIT (MCHIBITAHUE), yCIIEX U Heynadya. He3aBucumble HCIIBITAHUS.
Cepust HE3aBHCHUMBIX HCIBITAHUKW [0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX MCHBITAHUN
bepnymn.

CnyuaiiHas BenuuuHa. Pacnpenenenuwe BeposiTHOcTel. Jlumarpamma pacrnpenesieHus.
[Tpumepsl pacnpeeneHuii, B TOM 4KCIe, FTEOMETPHUECKOe i OMHOMHAIILHOE.

11 KJIIACC

UucnoBble XapakTEPUCTUKU CIYYalHBIX BEJIMYUH: MaTeMaTH4YEeCKOE OKHUJIAHUE,
JUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHHME. [IpruMephl npuMeHeHnss MaTeMaTH4ECKOT0 0KUIAHMS, B
TOM 4YHCIIe B 3ajJayaX U3 IOBCEIHEBHOM »U3HU. MaremaTHdeckoe OXUJaHue OMHapHOU
CIIy4yalHOM BEIWYMHBL. MaremMarndeckoe OXUIJAHUE CYMMBbl  CIIy4allHbIX  BEJIMYMH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUSI TEOMETPUYECKOT0 M OMHOMHAIIBHOTO pacHpeaeIeHUHN.

3akoH OOJBIIMX YKCEN U €ro poJib B Hayke, Ipupojie 1 oduiecTBe. BoiOOpouHbIil MeTO
UCCIIEI0BAHUMN.

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX BEIUYMH. [IOHATHE O MIIOTHOCTH paclpenesIeHHUs.
3amauM, NpPUBOAAIIME K HOPMaJIbHOMY pacnpeneneHuto. IloHsatne o HoOpMaJbHOM
pacIpeneeHn .

INJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTaThl OCBOEHHUS IporpaMMbl ydueOHOro mpeamera «MartemaTukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO TPAXKJAHCKOW TMO3UIUHM OOYYaloUIErocst Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, MpOLEAYp TpPa’kKAAaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIaTpuoTnyeckoe BocIUTaHUeE:

c(OPMHPOBAHHOCTHIO POCCUMCKOM IpaXK1aHCKOM HIACHTUYHOCTH, YBAXKEHUS K MIPOIIJIOMY

U HACTOAILIEMY PpOCCHUMCKOW MaTeMaTHKU, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM



POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, chepax IKOHOMHKH.
JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO MOBEJECHHUS, CBSI3aHHOIO C IIPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKU U JEATEIBHOCTHIO YUYEHOrO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
yCTOMUUBOro OYyAyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOILIEHHMEM K MHpY, BKJIIOYas ACTETHKY  MaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCYXACHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.
du3nyeckoe BOCIUTAHME:

C(OPMHUPOBAHHOCTBIO YMEHHUs IPUMEHATh MaTeMaTHYeCKUe 3HaHMs B HHTEpecax
3I0pOBOTO U 0e30macHOro odpa3a KH3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBBIO
(3m0poBO€e mMMTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHIATUN M OTIbIXA, PEryispHas (uznyeckas
AKTUBHOCTH); (PM3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03J0POBUTEIILHON
JeSITebHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYAOJIOOHUS; UHTEPECOM K pa3IMyHbIM
cdepam mpohecCHOHATEHON NIEATEIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELICHUU
IIPAKTUYECKUX 3a7[a4 MaTeMaTUYECKOI HalpaBIeHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO JKOJOTMYECKOW KYJIbTYPHl, TOHUMAHHEM BJIHMSHUS COIHMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME NPUPOAHON M COLHUAIBHOW Cpe/ibl, OCO3HAaHHEM
r00aNbHOTO  XapakTepa 9SKOJOTMYECKMX  MpoOjieM; OpHEHTalueld Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul pelIeHus 3ajad B 00JacTH OKPY)KAIoLIeH cpenbl, MIIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUHN JJIs1 OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOIO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOIIECTBEHHON MPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YeJIOBEYECKON JIeSTEIbHOCTH, 3TANoB €€ pa3BUTUS U 3HAYUMOCTHU Ui Pa3BUTUS LIMBUIN3ALUY;
OBJIAJICHUEM S3bIKOM MAaTEMATHKU U MATEMaTHUYECKON KyJIbTYypOU KaK CpEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTHIO OCYHIECTBIISTh IPOEKTHYIO M UCCIIEIOBATENBCKYIO AESITENbHOCTh UHIMBUAYAIBHO
U B TpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble  pe3yibTaThl  OCBOEHHS  NPOrpaMMbl  ydyeOHOro  mpeaMera
«MaremaTuka» XapaKTEepU3yIOTCs OBJIaJICHUEM
YHUBEPCATIbHBIMU HO3HABAMEIbHBIMU OCUCMBUAMU,  YHUBEPCATILHOIMU — KOMMYHUKAMUBHBIMU
0eticmeusAMU, YHUBEPCATIbHLIMU PE2YTIAMUBHBIMU OCUCMBUAMU.

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus,  obecneyugaiom  Gopmuposanue  6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUaOWuUxcs (0ceoeHue Memooos NOIHAHUSL OKPYICAIOWe20 MUpa,
npUMeHeHue 102UeCKUX, UCC1e008amenbCKUx onepayull, yMeHui pabomams ¢ ungopmayue).
Ba3oBble Jiornueckue AeiCTBUA:

BBISBIISITH M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHM,
OTHOIIEHUHA MEXJy HOHATUAMU; (GOPMYJIUPOBATH OIpPEAETICHUS MOHSITHUM; YyCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS JIJIsl 000OLIEHNUS U CPaBHEHUS, KPUTEPUHU
MIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTb U MPEoOpPa3OBBIBATh CYKICHHS: YTBEPAWUTENIbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,



BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUHs B (paKTax, JTaHHBIX,
HAOIIOJICHUSAX U YTBEPXKICHUSX; MpeIaraTh KpUTEPHUH I BBISABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHI;

JIeNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSTENBHO J[OKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHHUHA (MIPSAMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pelieHusi yuyeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BEIOMpaTh HAHOOJIeE TOIXOSIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBrble ucciaenoBaresLCKue AeliCTBHSA:

UCIIOJIb30BaTh BOMNPOCHI KAaK MCCIEAOBATEIbCKUH WHCTPYMEHT IO3HAHUS; (HOPMYIUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpolieMy, yCcTaHaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIUIO, MHEHUE;

MPOBOAMUTH CaMOCTOSITENIbHO CILNTAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEA0BaHNUE IO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SIBJICHMSA, MPOIECCa, BBIIBICHUIO 3aBHCHUMOCTEH
MEXy 00bEKTaMH, SBICHUSMU, POIIECCAMU;

CaMOCTOSITENNFHO (OPMYITUPOBaTh OOOOIICHMS ¥ BBIBOJBI 0 pe3yJbTaTaM IPOBEIEHHOTO
HaAOIIOIEHUS, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/lbTaTOB, BHIBOJAOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIlECcCa, a TAKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Patora ¢ undopmanmeii:

BBISBJISITh ACPUIUTH MH(DOpPMALIUY, JAHHBIX, HCOOXOAMMBIX MJII OTBETAa HA BONPOC W JUISA
pelleHus 3a1a4H;

BBIOMpaTh HMH(DOPMAIIHIO U3 UCTOYHUKOB PA3IIMIHBIX TUIIOB, aHAIM3UPOBATH, CACTEMATU3UPOBATH
Y MHTEPIPETUPOBATh HH(OPMALIHMIO PA3IUYHBIX BUJOB U (DOPM MpEACTABICHHUS;
CTPYKTYpUPOBaTh HH(OPMAIHIO, TPEIACTABIATh €€ B PAa3IMYHBIX (HOpMax, WILTIOCTPHPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHbIE Oelicmaus, obecneuusarom cgpopmuposannocme
COYUANBHBIX HABBLIKOB 00YYAIOUUXCAL.

Oo0menne:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIIOBUSMU U LEISIMU OOIICHIS;
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XOIy PEIICHHS 3a/1a9l, KOMMEHTHPOBATh NOJyUYEHHBINA PEe3yJIbTaT;

B X0/ie 00CY>KJICHHSI 3a/1aBaTh BOMIPOCHI 10 CYIIECTBY 00CYK1aeMOU TeMBbI, MPOOIEMBI, pelIaeMoit
3aJ1a4y¥, BHICKA3bIBATh WJICH, HAIICJICHHBIC Ha TIOUCK PEIICHUS;, CONOCTABIATh CBOHM CYXKICHUS C
CY)KICHHUSIMH JIPYTHX YYaCTHHKOB JHANOra, oOHapyXHBaTh pa3iu4uMe M CXOJICTBO IMO3UIUH; B
KOPPEKTHOH (popme hopMyITHpPOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBISITh PE3ylbTaThl pEHICHUS 3aJaud, OKCIEPUMEHTa, WCCIEIOBaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YIETOM 3a]1a4 MPE3eHTAI[UU 1 0COOCHHOCTEN
ayJUTOPUH.

CoTpyaHuuecTBo:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHANBHUAYAILHON paOOTHI IPHU PELICHUN
yUeOHBIX 3aJad4; NMPUHUMATH IIeJh COBMECTHOH JeATEIbHOCTH, TUIAHUPOBATH OPTaHH3AIUIO
COBMECTHOH palOTHI, pachpenensaTh BHIbI pabOT, JOrOBapHBaThCS, OOCYXKAAaTh IMpolecC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX popMax pabOTHI (00CYkAeHUS, 0OMEH MHEHUI, «MO3TOBBIE IITYPMBI»
Y MHBIE); BBITIOJIHATH CBOIO YaCTh paOOTHI M KOOPIMHUPOBATH CBOU JICUCTBHUS C IPYTHMH WICHAMH
KOMaH/bl; OILIEHWBAaTh KadecTBO CBOETO BKJIaga B OOMMHA TPOAYKT TIO KPUTEPHUSIM,
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.



3) Vuusepcanvuvie pecynamuesnsie oeticmeus, obecneuusaiom  Gopmuposanue  CMbICLOBbIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
Camoopranu3anus:
COCTABJIATH IIJIaH, AJITOPUTM PELICHHS 33a4H, BBIOUPATh CIIOCOO PEIICHNUs ¢ YIETOM UMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTUPOBaTb BapHAHTHI
peleHuii ¢ y4éToM HOBOM HH(OpMAIUH.
CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU II03HABATEIbHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAAETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKOU 3a1a4H;
IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPH PELIEHUH 3aJa41, BHOCUTh KOPPEKTHUBbI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAWJACHHBIX OMNOOK, BBISBICHHBIX
TPYAHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U yCIOBUSAM, OOBSCHITH MPUUNHBI JTOCTHKCHUS WU
HEJIOCTUKEHUS Pe3yJIbTaToOB JeSTEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI.

OnepupoBarh MOHATUSMH: cpenHee apudmernueckoe, MenuaHa, HauOoIbIIEe,
HauMEHbIIIEE 3HAYCHHUE, Pa3MaxX MacCUBa YUCIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4YallHBIA 3KCIEPUMEHT (OIBIT) U CIydyallHOE COOBITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBINA MCXOJ) CIYyYalHOTO OIbITA; HAXOAUTh BEPOSITHOCTU B
OTBITaX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHUSIMHU, HAXOAUTh M CPAaBHUBATH BEPOATHOCTH
COOBITHI B U3YYEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxomuts u GpopmynupoBaTh COOBITHS: TTEpeceUCHNE U O0bEIMHEHNE JaHHBIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BaThCS JUarpaMmamu Oiiepa U
(bopMyJI0ii CI105KE€HUSI BEPOATHOCTEN MIPU PEIICHUH 3a/1au.

OnepupoBaTh MOHATHSAMU: YCJIOBHAsE BEPOSTHOCTb, HE3aBHCHMBIE COOBITHS; HaXOIUTh
BEPOSITHOCTH C ITIOMOIIBIO ITpaBUjIa YMHOXKEHUS, C IOMOIIBIO JIEPEBA CIyYalHOIO OIBITA.

[TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS NP pEIICHUH 3a]1au.

OnepupoBaTh MOHATUSIMH: WCIIBITAHWE, HE3aBUCUMBIE HUCIBITAHUS, CEPHUsSl HUCIIBITAaHUM,
ycrex M HeyAauya; HaXxOJUTh BEPOSATHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAaHUN 0
MEPBOIO yCIexa; HaXOAUTb BEPOSITHOCTH COOBITHI B cepuu HcnibITaHui bepHysin.

OnepupoBaTh MNOHATHSAMM: CiydaiiHas BEIUYMHA, PpAaCHpPEIEICHUE BEPOSTHOCTEH,
JarpaMma pacrpezeseHus.

11 KUIIACC

CpaBHUBaTh BEpPOATHOCTH 3HAUYEHUMN CIIy4allHON BEJMYUHBI [0 PACHpEleleHHUI0 WIH C
IIOMOILBIO AUArpaMM.

OnepupoBaTh MOHATHEM MaTEMaTHUYECKOTO OXUAAHUS;, MPUBOJIUTH TPUMEPHI, Kak
MIPUMEHSAETCd MAaTeMAaTUYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOAUTh MAaTEMaTUYECKOE
0’KMJIaHHE T10 JAHHOMY PAaCHpPEIEICHUIO.

Hwmetsb nmpeacTaBiaeHue o0 3aKoHe OOJBIINX YUCET.

NmeTs npeacraBiaeHue 0 HOPMAIBHOM  PacpeleICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HauMeHoBaHMe pa3iesioB U TEM IPOrPaMMBI KosnuectBo yacos DnekTpoHHbIe (LHUPPOBHIC)
/1 Bcero| Kourponsubie | IlpakTuueckue 00pa3oBaTeIbHBIC PECYPChI
paboThI paboThI

1 [IpencraBneHre JaHHBIX M OMKCATEIIbHAS CTATUCTHKA 4 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]

2  |Cimyd4aiiHble ONBITHI U CIy4aifHbIe COOBITHS, OIBITHI C 3 0 1 [[https://edsoo.ru/ https://math-

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU HCXOIAMH ege.sdamagia.ru/ www.timt4math.ru ]]

3 |Omeparnmu Haj COOBITHSIMU, CIIOKEHHE BEPOSITHOCTEH 3 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]

4 |VcioBHas BEpOSATHOCTb, JAEPEBO CIIyYaifHOTO OmbITa, Gopmyna | 6 0 0 [[https://edsoo.ru/ https://math-

TIOJTHOM BEPOSITHOCTH M HE3aBUCHUMOCTH COOBITHI ege.sdamgia.ru/ www.timt4math.ru ]]

5  |[2neMeHThl KOMOMHATOPUKHU 4 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]

6 Cepun 1IOCII€I0BATEIBHBIX HCITBITAHUI 3 0 1 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]

7 |CnyvaiiHble BETMYMHBI U paclpeaeIeHus 6 0 0 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4math.ru ]]

8  |O06o0meHNe U cCTeMaTH3AIIUS 3HAHUI 5 2 2 [[https://edsoo.ru/ https://math-
ege.sdamgia.ru/ www.timt4dmath.ru ]]

Jl06aBUTh CTPOKY

OBILIEE KOJIMYECTBO YACOB [0 ITIPOT'PAMME | 34 | 2 4
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11 KJIACC

No HaumeHnoBaHue pa3iesoB U TeM IPOTpaMMbl KonmuectBo vacos DnexTpoHHbIe (ITUpPOBBIC) 00pa3oBaTEIbHBIE PECYPCHI
n/m Bcero| KontponbHbie I[IpakTuuecKue
paboThI paboThI
1 MareMaTHYECKOE OKUIaHUE CyJaHOM 4 0 0 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
BEJIMYMHBI www.timt4math.ru ]]
2 |lucrniepcusi ¥ CTaHIAPTHOE OTKIOHCHHUE 4 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
CITy4ailHOM BEITUYHHBI www.timt4math.ru ]
3 3aKOH OOJBIINX YUCENT 3 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4dmath.ru ]
4 |HenpepsIBHBIC CTy4ailHbIC BEITUYUHBI 2 0 0 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
(pacmpenenenus) www.timt4math.ru ]
5  |HopmanbHOE pacrpeaeieHus 2 0 1 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
www.timt4dmath.ru ]
6 [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIHSI 19 2 3 [[https://edsoo.ru/ https://math-ege.sdamgia.ru/
3HAHUU www.timt4math.ru ]]
J106aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 34 2 6
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IoypouHoe njiIaHUpPOBaHUE

10 xnace
Ne Tema ypoka KonunuectBo yacos [Hata nzydenus DONeKTpOHHbBIE
/o Bcero Kontponbusie [IpakTryeckue QpoBLIe
paboTh paboThl Ob6pasoBaTenbHbIe
pecypebl
1 [IpencraBieHre qTaHHBIX C 0 0 01.09.2023 https://edsoo.ru/
MOMOIIBIO TAOJIHI] M AUATPAMM https://math-
ege.sdamgia.ru/
www.timt4math.ru
2 Cpennee apudmeTnyeckoe, 0 0 08.09.2023 https://edsoo.ru/
MeiaHa, HauboJIbIIee U https://math-
HaUMEHbIIIEE 3HAUCHUS, pa3Max, ege.sdamgia.ru/
JHCTIepCHsl, CTaHAAPTHOE www.timt4math.ru
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
3 Cpennee apudmMeTHIECKOE, 0 0 15.09.2023 https://edsoo.ru/
MeauaHa, HanOoJIbIlIee U https://math-
HaMMEHbIIIee 3HAYCHNUs, pa3Max, ege.sdamgia.ru/
TUCTIepCusi, CTAHJAPTHOE www.timt4math.ru
OTKJIOHEHHE YHMCIOBBIX HAOOPOB
4 Cpennee apudmernueckoe, 0 0 22.09.2023 https://edsoo.ru/
MeiraHa, HauboJIbIIee U https://math-
HauMEHbIIIee 3HAUEHUS, pa3Max, ege.sdamgia.ru/
JWCTIepCHUsl, CTAaHAAPTHOE www.timt4math.ru
OTKJIOHEHHUE YKCIIOBBIX HA0OPOB
5 ITpuMeps! IPUMEHEHHUS 0 0 29.09.2023 https://edsoo.ru/
MaTEMAaTHYECKOTO OKUTAHUS https://math-
(ctpaxoBaHnue, J0TEpES) ege.sdamgia.ru/
www.timt4math.ru
6 MareMaTHYeCKO€e OKUTaHNE 0 0 06.10.2023 https://edsoo.ru/

CYMMBI CJIy‘-I&lﬁHLIX BCJIMYMH

https://math-
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7 MareMaTHueCKOe O)KHUIaHNE 13.10.2023 https://edsoo.ru/
re€OMETPHUYECKOTO U https://math-
OMHOMHAIILHOTO pacipeeICHuit ege.sdamgia.ru/

www.timt4math.ru

8 MareMaTHueCKOe O)KUIaHNE 20.10.2023 https://edsoo.ru/
r€OMETPHUYECKOTO U https://math-
OMHOMHAIIBHOTO pacipeaeICHuUit ege.sdamgia.ru/

www.timt4math.ru

9 Jlucriepcus ¥ CTaHIaPTHOE 27.10.2023 https://edsoo.ru/
OTKJIOHEHHE https://math-

ege.sdamgia.ru/
www.timt4math.ru

10 | Iucniepcus u craHmapTHOE 10.11.2023 https://edsoo.ru/
OTKJIOHEHHE https://math-

ege.sdamgia.ru/
www.timt4math.ru

11 | Jlucriepcuut reoMeTpUIecKOro u 17.11.2023 https://edsoo.ru/
OMHOMHUAIILHOTO pacipeieICHuUs https://math-

ege.sdamgia.ru/
www.timt4math.ru

12 | TIpakTuyeckas pabora c 24.11.2023 https://edsoo.ru/
UCIIOJIb30BAHUEM DIICKTPOHHBIX https://math-
TaOIHI ege.sdamgia.ru/

www.timt4math.ru

13 | YcnoBHas BEpOSTHOCTD. 01.12.2023 https://edsoo.ru/
VYMHOKEHHE BEPOSATHOCTEH. https://math-
JlepeBo ciryyaitHOro ege.sdamgia.ru/
IKCIIEPHUMEHTA www.timt4dmath.ru

14 | dopmyna monHON BEpOSTHOCTH 08.12.2023 https://edsoo.ru/

https://math-
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ege.sdamgia.ru/
www.timt4math.ru

15

®opmyJia MOJTHOM BEPOATHOCTH

15.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

16

@opMyi1a MOJIHON BEPOATHOCTH.
He3zaBucumsble coObITUs

22.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

17

KonTponbnas padora

29.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

18

KomOunaTopHoe mpaBuiio
YMHOXCHUS

12.01.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

19

IlepecTanoBku U paxkTopUan

19.01.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

20

Yuco couetanut

26.01.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timtdmath.ru

21

Tpeyronsuuk Ilackansa. @opmyna
o6unoma HerotoHa

02.02.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

22

bunapHbIii ClIy4alHBII OIBIT
(ucmibITaHue), ycrex U Heyaaya.
HezaBucumble ucnbitanus. Cepus

09.02.2024

https://edsoo.ru/
https://math-
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HE3aBUCHUMBIX UCTIBITAHUN JI0
MIEPBOro ycrexa

ege.sdamgia.ru/
www.timt4math.ru

23 | Cepusi HE3aBUCHMBIX UCIIBITAHUM 16.02.2024 https://edsoo.ru/
bepuyiu https://math-
ege.sdamgia.ru/
www.timt4math.ru
24 | Cepusi HE3aBUCHMBIX UCIIBITAHUI. 01.03.2024 https://edsoo.ru/
[IpakTrueckas pabora ¢ https://math-
UCIIOJIb30BAHUEM DJICKTPOHHBIX ege.sdamgia.ru/
Ta0JIHIL www.timt4math.ru
25 | CnyuaitHasi BeTMYMHA 15.03.2024 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
26 | PacmpeneneHue BEpOSTHOCTEH. 22.03.2024 https://edsoo.ru/
Jluarpamma pacrpeeieHus https://math-
ege.sdamgia.ru/
www.timt4math.ru
27 | Cymma ¥ poHu3BeICHUE 05.04.2024 https://edsoo.ru/

CIIy4YalHBIX BEJIMYHH

https://math-
ege.sdamgia.ru/
www.timt4math.ru
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http://www.timt4math.ru/

28 | Cymma 1 pou3BeICHUE 12.04.2024 https://edsoo.ru/
CITy4allHBIX BEJIUYHUH https://math-
ege.sdamgia.ru/
www.timt4math.ru
29 | IlpuMepsl pacupeaeacHHiA, B TOM 19.04.2024 https://edsoo.ru/
YHCIIe TEOMETPHUYECKOE U https://math-
OMHOMHATILHOE ege.sdamgia.ru/
www.timt4math.ru
30 | [Ipumepsl pactpeielicHni, B TOM 26.04.2024 https://edsoo.ru/
YHCIIe TEOMETPUIECKOE U https://math-
OMHOMHATBHOE ege.sdamgia.ru/
www.timt4math.ru
31 | [loBTOpEHUe, 0000IICHUE U 03.05.2024 https://edsoo.ru/
CHCTEMATH3alMs 3HAHUI https://math-
ege.sdamgia.ru/
www.timt4math.ru
32 | IloBTOpeHue, 0000IICHUE U 10.05.2024 https://edsoo.ru/
CHCTEMATH3aIus 3HaHUH https://math-
ege.sdamgia.ru/
www.timt4math.ru
33 | UtoroBas KOHTpOJIbHAs paboTa 17.05.2024 https://edsoo.ru/

https://math-
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www.timt4math.ru

34 | IloBTOpEHUE, 000OUICHUE U 1 0 0 24.05.2024 https://edsoo.ru/

CHCTEMATHU3ALINS 3HAHUI https://math-
ege.sdamgia.ru/
www.timt4math.ru
OBHIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME
IloypouHoe mIaHupoBaHUE
11 xmacc
No Tema ypoxka KonnuecTBo yacoB Jara nzydenus DJeKTpOHHbBIE IU(PPOBBIE
n/m Bcero | KontpounbHbie IMpakTuyeckue OO6pazoBaTenbHbIC
paboThI paboThI pecypcsl

1 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIUS 1 0 0 01.09.2023 https://edsoo.ru/
3HaHuil. CirydaiiHble OIBITHI U BEPOSTHOCTH https://math-
CITy4ailHBIX coOBITHI. CeprH He3aBUCUMBIX ege.sdamgia.ru/
WCIIBITAHUIN www.timt4dmath.ru

2 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 1 0 0 08.09.2023 https://edsoo.ru/
3HaHuil. CirydaiiHble OIBITHI U BEPOSTHOCTH https://math-
CIy4ailHBIX coOBITHI. CeprH He3aBUCUMBIX ege.sdamgia.ru/
WCIIBITAHUIN www.timt4dmath.ru

3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0 0 15.09.2023 https://edsoo.ru/
3HaHuil. CirydaiiHbIe OIBITHI U BEPOSTHOCTH https://math-
ciryyaitHbIX coObITHi. Ceprn He3aBUCHUMBIX ege.sdamgia.ru/
WCIIBITAHUHN www.timt4dmath.ru

4 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0 0 22.09.2023 https://edsoo.ru/
3HaHuil. CirydaiiHble OIBITHI M BEPOSITHOCTH https://math-
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https://math-ege.sdamgia.ru/

cirydailHbIX coObITHi. Cepru He3aBUCUMBIX
UCIBITAaHUI

ege.sdamgia.ru/
www.timt4math.ru

5 [TpuMepbl MPUMEHEHUS MATEMATHIECKOTO 29.09.2023 https://edsoo.ru/
OXUJaHUS (CTpaxoBaHUE, JOTEPEs]) https://math-
ege.sdamgia.ru/
www.timt4math.ru
6 MareMaTHYECKOE OKUIaHUE CYMMBI 06.10.2023 https://edsoo.ru/
CITy4allHBIX BEJIUYHUH https://math-
ege.sdamgia.ru/
www.timt4math.ru
7 BeposiTHOCTh CiTy4aifHOro COOBITHSL. 13.10.2023 https://edsoo.ru/
[MpakTrueckas padoTa https://math-
ege.sdamgia.ru/
www.timt4math.ru
8 Omneparuu HaJl COOBITUSIME: TIEPECEUCHUE, 20.10.2023 https://edsoo.ru/
00bEeTUHCHUE COOBITHIA, TIPOTUBOIOIOKHBIC https://math-
coObITus. /lnarpammer Diinepa ege.sdamgia.ru/
www.timt4math.ru
9 Omneparnuu HaJl COOBITUSIME: TIEPECEUCHUE, 27.10.2023 https://edsoo.ru/
00beIMHEHNE COOBITHIA, TIPOTHUBOIIOIOKHBIC https://math-
coObITus. /lnarpammel Diinepa ege.sdamgia.ru/
www.timt4math.ru
10 | dopmyna croxkeHus: BEpOSTHOCTEH 10.11.2023 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
11 | YcioBHast BEpOSATHOCTh. Y MHOKCHHE 17.11.2023 https://edsoo.ru/
BeposiTHOCTEH. JlepeBo ciydaiiHOro https://math-
IKCIIEPUMEHTA ege.sdamgia.ru/
www.timt4math.ru
12 | YcioBHast BEpOSTHOCTh. Y MHOXKCHHE 24.11.2023 https://edsoo.ru/

BEpOATHOCTEH. JlepeBo CiiydyaliHOrO
JKCIEPUMEHTA

https://math-
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ege.sdamgia.ru/
www.timt4math.ru

13

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
BEPOATHOCTEN. JlepeBO Cly4yaliHOTO
IKCIIEPUMEHTA

01.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

14

dopmyJia MOJTHON BEPOATHOCTH

08.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

15

dopmyra moIHONH BepOSATHOCTH

15.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

16

dopmyita oHOM BeposstHOCTH. He3aBucumbie
cOOBITUSA

22.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

17

KonrtponbHas pabora

29.12.2023

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

18

KomOuHaTOpHOE NMPpaBUI0 YMHOKEHUS

12.01.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru

19

IlepecTanoBKkHU U pakTOpUaI

19.01.2024

https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4dmath.ru

20

Yucio coueTtanut

26.01.2024

https://edsoo.ru/
https://math-
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ege.sdamgia.ru/
www.timt4math.ru

21 | Tpeyromnsuuk Iackans. @opmysa GuHOMA 02.02.2024 https://edsoo.ru/
HeroTona https://math-
ege.sdamgia.ru/
www.timt4math.ru
22 | buHapHBIA Cy4YalHBINH ONBIT (HCIIBITAHUE), 09.02.2024 https://edsoo.ru/
ycrex u Heyada. He3aBuCHMbIE HCITBITaHUS. https://math-
Cepust HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO ege.sdamgia.ru/
ycrexa www.timt4dmath.ru
23 | Cepus He3aBUCHMBIX UCTIBITaHUH bepHymu 16.02.2024 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
24 | Cepust HE3aBUCHMBIX UCIIBITAHUH. 01.03.2024 https://edsoo.ru/
[MpakTrueckas padoTa ¢ UCIOIb30BAaHUEM https://math-
AJIEKTPOHHBIX TAOJIHUI] ege.sdamgia.ru/
www.timt4math.ru
25 | CiyuaitHas BeJTMuMHA 15.03.2024 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
26 | Pacripenenenue BeposiTHOCTei. J{narpamma 22.03.2024 https://edsoo.ru/
pacrpe/ieeHus https://math-
ege.sdamgia.ru/
www.timt4math.ru
27 | CymMma ¥ IpOU3BEICHUE CIyYailiHbIX BEJIMYHH 05.04.2024 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
28 | CymMma ¥ IpOM3BEICHUE CIYyYaiiHbIX BEIMYHH 12.04.2024 https://edsoo.ru/

https://math-
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ege.sdamgia.ru/
www.timt4math.ru

29 | IlpuMepsl paclpeaeacHHA, B TOM YUCIIE 1 19.04.2024 https://edsoo.ru/
reOMeTPHUECKOe U OMHOMHUAIBHOE https://math-
ege.sdamgia.ru/
www.timt4math.ru
30 | IIpumMepsl pactpeaeacHHIA, B TOM YUCIIE 1 26.04.2024 https://edsoo.ru/
reOMETPUYECKOe U OMHOMHUAIILHOE https://math-
ege.sdamgia.ru/
www.timt4math.ru
31 | IloBTOpEHHUE, 0O0OMICHHE U CUCTEMATH3AIHS 1 03.05.2024 https://edsoo.ru/
3HAHHI https://math-
ege.sdamgia.ru/
www.timt4math.ru
32 | IloBTOpEHUE, 0O0OMICHHE U CHCTEMATH3AIIS 1 10.05.2024 https://edsoo.ru/
3HAHHI https://math-
ege.sdamgia.ru/
www.timt4math.ru
33 | UroroBas KOHTpOJIbHAS paboOTa 1 17.05.2024 https://edsoo.ru/
https://math-
ege.sdamgia.ru/
www.timt4math.ru
34 | TloBTOpEHUE, 00OOIICHUE M CUCTEMAaTH3AITHS 1 24.05.2024 https://edsoo.ru/
3HAHHI https://math-
ege.sdamgia.ru/
www.timt4math.ru
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. Martemaruka: anreOpa U Hayajla MaTeMaTHYECKOro aHainu3a, reometpusi, 10 kmacc/
Mopnkosuu A.I'., CmupHoBa .M., Cemenon I1.B OO01miecTBO ¢ orpaHu4eHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

2. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYeCKOro aHaiau3a, reomerpus, 11 kiacc/
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