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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMUECKOTO aHajIn3a» SBIISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMME CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIbHYI0 0a3y /s HM3y4eHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJaiuecs OBJIaIeBalOT YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUeCKoi (opme.

Kypc anre6pbl 1 Haya MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUSI 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHMMAaHUS OCHOBHBIX TEHICHIMN
SKOHOMMKH M OOIIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAJIOTHIO, (opmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTEMaTUYECKOTO
aHaJli3a B CTaplIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJeNed  peallbHbIX CHUTyalluil
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u dYepe3 cnenupuky y4eOHOH JeATENbHOCTH, TpeOyromeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHOW KOHIIGHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHallu3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIeIyIolue
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbluMcieHus», «OyHKuMH u TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs: B cTapllel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cebe Ccojlep)KaHue HECKOJIbKUX MaTeMaTH4YeCKuX JUCHMIUIMH: anreopa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, y HHX MOCIEI0BaTeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIlu¥, MPUMCHITh 3HAHUs, MOJIydeHHBIC B Kypce «Anrebpa W Hadama MaTeMaTHYECKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYecKass  JUHMS — «Yucna W BBIUMCIIEHHS»  3aBeplIacT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOI 1iKkojyie. B crapuieil mkose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENHHOTO YHWCIA, YMEHHE PAIMOHAIBHO BBHITIOJNHATH JCHUCTBUS C HHUMH, JelaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAYyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAMMEHBINX 3HaueHuN (QyHKIMU. JlaHHAsS conepikaTeNbHasi TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, peCTaBICHHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX y4eOHBIX HPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBAaTh TMOJY4YeHHbIE (YHKIHUHU, CTPOUTh HX TIpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBIISIETCS BOBMOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku HyHKIHMHI, OTpeaensiTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKMX MOJENEH pealbHbIX CHUTYyallui, HaXO0KIEHUus
HAaWIY4llIero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacrio3HaBaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W MpeararoT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMNI
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIHPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOECHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKJbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3MPOBATH MPOOIIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niaHe Ha U3ydeHHUe Kypca anredpsl ¥ Hayall MaTeMaTHYECKOro aHaju3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaeno B 11 kimacce, Bcero 3a /iBa
rojaa ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Panmonansueie uncna. OOBIKHOBEHHBIE U JCCSITHUHBIE APOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUW U PEajbHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranmapTHas ¢opma 3alucy JCHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCMHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII U HEPAaBEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/ad M 3a/ad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacTh omnpeneneHuss © MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIEC (DYHKITHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajaimsa

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE€0BATENLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBaroOIeH reoMeTpUYecKOi MpOrpeccui.
@dopMyna CIOXKHBIX IMPOLUEHTOB. Vcnonb30BaHUE MPOTPECCUU JUIsl PELICHUs] PEealIbHbIX 3a/1ady
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUlsl OIMCaHUs PEajbHbIX IIPOLIECCOB U SIBICHUM, IIPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYeCKHX 3aj1ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuveckue  GyHkumu. [IpoMexyTkum  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOSHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB /7Sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs1 (YHKLUU Ha OTPE3Ke.

[IpumeHeHre NPOM3BOAHON U HAXOXKICHMS HAWIY4dLIErO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (¢u3MUecKuil cMbICi. BbluncieHue HMHTErpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHHS CHEAYIOUIMX JUYHOCTHBIX, METalpeAMETHBIX H
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAAHCKOW MO3MIMK OO0ydarollerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HAa3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAIIEMY POCCHWCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCUHUCKON MaTEMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrOo Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEACHMS, CBI3AHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, PacCyXACHUN; BOCHPUUMYHBOCTHIO K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHMsSI TIPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyaymiei mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
pELICHUH IPAKTUYECKUX 3a7a4 MATEMaTU4YECKOM HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOWU Cpefbl, OCO3HAaHUEM



ro0abHOTO  XapakTepa  OSKOJIOTMYECKMX  MNpoOJieM; OpHeHTalMed Ha  [pUMEHEHUE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHON MPAaKTUKH, IOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cgepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYIO M  HCCIEAOBATEIBCKYIO JIEATEIBHOCTD
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrnie mornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPIAUTEIbHbIE U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPHKACHUSAX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHO J0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOIO), BBICTpaUBaTh apPryMEHTAlMIO, MPHUBOJUTH NpPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBsie uccrnenoBaTensCcKue eCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, HCCIEIOBAHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JePUINTH WHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, NPEACTaBIsSITH €€ B  Ppa3IMYHbIX  (QopMax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMATDb U q)OpMy.TIHpOBaTB CYXXACHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYXJICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMBI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMajora,
0OHapY)KHMBaTh pa3Inuue U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynmupoBath
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MOHUMATh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW M WHIAMBHIYAIILHOW paOOTHI
IpU PEUICHUH YYeOHBIX 3a/a4, NPUHUMATh IIe]Ib COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBaTh OPraHU3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIbI PadoOT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMb» WM HHBIC); BBITIONHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOB0K U JHCUSHEHHbIX HABbIKOE TUYHOCU.
Camoopranusanus:



COCTABIIAThH IUIaH, AJTOPUTM pElICHHs 3aJadd, BBHIOMPATh CIOCOO pelIeHHus C y4EToM
UMEIOIINUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMH IIO3HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IPOLECCOB, HX pE3yJbTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HalIEHHBIX
OLLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «Anredpa W Havajga MaTeMaTHYECKOTO aHAIW3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO OOECTIEYMBATh JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHWCIO, OOBIKHOBEHHAs W
JecsITUIHAs APOoOk, TPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIHHBIMHU
YHCIIAMHU.

BrimonHaTe npuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBHJIa OKPYIJCHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BRIYUCIICHHI.

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IIEJIBIM TOKa3aTeIeM; CTaHaapTHas ¢opma 3amucu
JEHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJlbHON CTENEHU; MCIOJIBb30BaTh MOAXOISIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATUAMU: CHUHYC, KOCHHYC W TaHIE€HC IIPOU3BOJIBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIINU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUAMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJOE, PALMOHAIBHOE,
HppaLMOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoeimonHaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPAIMOHATIBHBIX BBIPAKEHUH U
penaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PELLIEHUs] MaTeMaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JIACTe HAYKH U PEATbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHHUS, HEPABEHCTBA 110 YCIOBHUIO 3aJauyd, HCCIEIOBATh IIOCTPOEHHBIE MOJEIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
¥ MHOXKECTBO 3HaYCHHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.

OnepupoBaTh MOHATUSMH: YETHOCTP W HEYETHOCTH (YHKUWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHYHOW (YHKIUHU, CTEIICHHOMN
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Ucnonws3oBatrh rpaduku QyHKIUN Is1 UCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHUSMH: TOCJIEIO0BATENBHOCTb, apu(pMeTHUecKass U TIeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBONCTBA MOCIEAOBATEIBLHOCTEH W MPOTPECCUd Ul PElIeHUs pealbHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMUCAaHUsS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IIPU PELICHUH 33734 U3 IPYTUX Y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMH: HATypaJlbHOE, II1€J0€ YHCJIO; HCIOJIb30BaTh IPHU3HAKH
JEITMMOCTH IIEJIBIX YUCEI, Pa3JIOKCHUE YHCIIa Ha TIPOCThIC MHOYKUTEIIN JUISl PEIISHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTETICHB C PAllMOHAJIBLHBIM MMOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHE: JIOTapuM YKcia, JECIATHUHBIE U HATYpalbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW Ui TIPeoOpa3oBaHUsS BBIPAKCHUM, OIEPUPOBATH
MOHATUAMM: TIOKa3aTeIbHOE YpPaBHEHHWE M  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OMEepUpOBATH
MOHATHAMH: JIOTapu(PMHUUECKOEe YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUYECKUX ypaBHEHHUIN 1 HEPaBEHCTB.

Haxonuts penieHus mpocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHUCTEMA JIMHEUHBIX YPAaBHEHHUM M €€ pelleHue; UCTIO0Ib30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIs1 PEIICHUs] MPAKTUUECKUX 3a/1a4.



Haxonuts pemenus NpocTenmmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATH TIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U TpaguKH

OnepupoBaTh MNOHATHSAMU: IepUOAUYECKass (QYHKLHSA, HTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHS (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTb  TOHATHSAMHU:  TpaduKH  TMOKAa3aTeIbHOH,  JIOTApUPMHUUYECKOH U
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] ypaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKU JUHEHHBIX YpaBHEHHH W
MCIO0JIb30BATh UX YIS PEIICHUS CUCTEMBI TUHEWHBIX ypaBHEHUI.

Wcnonb3oBath rpaguku (yHKIUN A8 UCCIENOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Hayana maTeMaTH4ecKOro aHaJImn3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAsS  (QYHKUMS;  NPOU3BOAHAA  (DYyHKIUU;
HCIO0JIb30BATh F€OMETPUUYECKUN U PU3UYECKUI CMBICI MPOU3BOIHOM /7S pelIeH s 3a/1a4.

Haxonuth mpou3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATh PE3YIbTAThl UCCIEI0BAHUS K IOCTPOECHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpa3Has U MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3J€MEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no Qopmyie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4u, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
XapakrTepa, CpeICTBaMU MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC

Ne KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB B Kontpoan | Ilpakruye | (uudposbie)

n/ H TEM IIPpOrpamMmmabl ce HBIE CKUue 06p330BaTeJ'II)HbI

I ro padoTsI padoThI e pecypchbl
MHOk€eCcTBa pallHOHAIBHBIX

. bubnuotexa [JOK

Y JCUCTBUTEIHHBIX YHCEIL.

1 14 1 https://m.edsoo.ru/l
PanmonasibHbIC YpaBHEHUS U 568aba3
HEpPaBEHCTBA
OYHKIUU U TPAPUKHU. bubnuotexa [JOK

2 CrerneHs C 1eNTbIM 6 https://m.edsoo.ru/1
oKazaTrejeM 568aba3
Apudmernueckuil KOpeHb

. bu6moreka [IOK
N—OW CTETICHHU.

3 18 1 https://m.edsoo.ru/1
HppaunonansHsie 568aba3
YpaBHECHHUS W HEPABCHCTBA
DopmyIbl bubnuoreka [IOK

4 TpuroHoMeTpun. T puroHomMme 22 1 https://m.edsoo.ru/1
TPUYECKUE YPAaBHCHUS 568aba3
n bu6moreka [IOK

0CJIEIOBATEILHOCTH 1
5 5) https://m.edsoo.ru/l
MPOTPECCUU 568aba3
bu6mmoreka [IOK
IToBTOpEHHE, 00001IICHNE,
6 CI/ICTel\faTI/ISa s 3}?:&11/1171 3 1 https://m.edsoo.ru/1
t 568aba3
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne | HaummenoBanmue
(ungposbie)
n/ | pasienoB u TeM Bcer | Koutponsn | Ilpakruueck
oOpa3oBaTeJibHbIE
I MporpaMmMabl 0 ble padoThI e padoThbl
pecypchl
Crenens C
paIoHaIbHBIM
bu6mmoreka [JOK
MOKa3aTeseM.
1 12 https://m.edsoo.ru/fllc
ITokazarenwHas
4afd
byHKIHS.
[TokazarenbHbIC
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YPaBHEHUS U

HEPaBEHCTBA
Jlorapudmuueckas
GbyHKIHS. bubnuorexa [JOK
2 Jlorapugmmueckue 12 https://m.edsoo.ru/fllc
YpaBHEHUS U 4afd
HEPaBCHCTBA
Tpuronomerpuuec
Kre QyHKIUU U UX bubnuorexa [JOK
3 rpaduKy. 9 https://m.edsoo.ru/fllc
Tpuronomerpudec 4afd
KHE HepaBEHCTBA
[IpousBonHasi. bubnuorexa [JOK
4 [Ipumenenue 24 https://m.edsoo.ru/fllc
MPOM3BOIHOM 4afd
VHTerpat i ero bu6moreka [IOK
5 P 9 https://m.edsoo.ru/fllc
MIPUMCHCHHUS Aafd
bu6moreka [IOK
CucreMbl
6 . 12 https://m.edsoo.ru/fllc
YpaBHEHHIA 4afd
bu6moreka [IOK
Harypanshbie u
7 6 https://m.edsoo.ru/fllc
TeJIbIe YHCTIa 4afd
[ToBTOpEHME,
oGoGmeHHe bubnuorexa [JOK
8 ’ 18 https://m.edsoo.ru/fllc
CI/ICTel\faTI/ISaI_[I/ISI Aafd
3HaHUH
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
1 YHucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHATBHOE M JCWCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAs! U JIECSITUYHAs JPOOb, MPOLIEHTHI
1o BemonHATe  apudMeTHdeckue omepand € PalMOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  TpUOMMKEHHBIE  BBIUMCICHHS, HWCIONB3YyS  TpaBUIIa
' OKpYTJICHUS, IeJIaTh TPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeleM, CTaHIapTHAs
14 (dbopma 3anmucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCIOJIb30BaTh MOAXOAIIYI0 (JOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
pelIeHns MPaKTUYECKHUX 3a]au U IPEICTaBICHUS JAHHbBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC W TaHT€HC MPOU3BOJIHHOIO
1.5 yrila; WCIOJIb30BaTh 3allUCh IPOW3BOJLHOTO YyIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE
25 BoimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDOKEHUH U peliaTh OCHOBHBIE THIIBI LEJBIX, PAIMOHAIBHBIX U
UPPAIMOHANILHBIX YPABHEHUM U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JaCTel HaAyKU U peallbHOM KU3HH
2t MonenupoBaTh pealbHbIE CHTyallUd Ha SI3bIKE anreOpbl, COCTaBIATH

BBIPpAKCHUS, YPAaBHCHNUA, HCPABCHCTBA IO YCJIIOBUIO 3a1a4U, UCCIICAOBATH




MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara aJIFGGPH

3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKLHUSA, CIOCOOBI 3aiaHus  (QYHKIUH,
3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUeHWH (QyHKIHMH, Tpadux
(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (yHKIMM, CTENIEHHOW (PYHKIUU C LIETBIM [T0Ka3aTeleM
Wcnonb3oBary rpapuku (yHKOUE 18 KCCIEIOBAaHUS IPOLECCOB H
35 3aBUCHUMOCTEH MpPH pEUIeHUM 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOpPMYyIaMH 3aBUCUMOCTH  MEXIY
BEJIMYNHAMH
4 Havanma maTemaTnueckoro aHaimsa
i1 OnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIIEH TIeOMETPHYECKOU
IIporpeccun
4.3 3ajaBaTh NOCIEI0OBATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTk CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEeCcCUl Ui
' pelleHus peabHbIX 3aa4 IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUAMHU: MHO>KECTBO, OIIEPALIMU HAJl MHOKECTBaAMHU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peaJbHbIX IPOLIECCOB W SIBICHUM, NpU peleHUH 3a7ady U3 APYrux
y4EOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATHUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
OmnepupoBaTh MOHATUSAMHU: HATypaJlbHOE, LEJIOE YHUCIO; HCIOJIH30BAThH
1.1 MPU3HAKU JEIUMOCTH LEIBbIX YHCEN, PA3J0KEHUE YHCIIa Ha MPOCThIE
MHOKHUTEIH [T PeIIeHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh  MOHATUSAMH: JorapudM  UYUCIA, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHU JUId MPeoOpa3OBaHUs BbIPAKEHU,
2.1 OTIEPHPOBATh TOHATHSMH: IOKA3aTeIbHOEC YpaBHEHHE W HEPAaBEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATHIAMHU: JOTaprU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeHnX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHMH I peIIeHUs
NPaKTUYECKUX 3a/a4
)t Haxonute  pemieHuss mnpocTeHIIMX  CUCTEM UM COBOKYMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
26 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMbI 110 YCIOBHIO 33/1a4H,
' UccleoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM amrmapara
anreopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: THepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKHU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHblllee 3HaYeHUs] (PYHKIIMU Ha MPOMEKYTKE; UCIIOIb30BaTh UX IS
uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM
3.2 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1




TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM

IIJIOCKOCTH ¥ MCIIOJIB30BATh JUIS PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 yYpaBHEHUN UM UCIOJIb30BaTh HMX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBare rpadukn (YHKIUKA IS0 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro ananusa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpoOW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BEACHHS, YACTHOTO (DYHKITHI
Hcnons3oBath MPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl UCCIETOBAHUS K
MIOCTPOECHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYIlIEro PEelIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLMAIbHO-9KOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai; IOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
46 Haxomuth mepBooOpaszHble dJIEMEHTapHBIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
47 Pemats npuknaaHble 3aaud, B TOM YHCII€ COLUATBHO-IKOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Ko
1 Yucna v BIYMCICHUS
Pannonanpupie uyncna. OOBIKHOBEHHBIE M JIECATHUYHBIE JpoOH, MPOLIEHTHI,
OECKOHEUYHBbIE  IepUOaUYecKre  JpoOu.  ApudMeTHdecKue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HAHUM U PEATBHOM KU3HU
[evictBuTenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranpapTHas (opma 3anmucu JeHCTBUTEIHHOTO
1.3 yrcna. McnonszoBanue noaxonsuieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
peleHus MPaKTUYECKUX 3aa4 U IPEJCTaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
L5 CuHyc, KOCMHYC M TAaHICHC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
27 [IpumeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aa4 U 3a7ad
' U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
3.1 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble




GbyHKITII
3.9 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWil ¢yHkimuu. Hymun ¢dyHkumn.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (QDYHKITHH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJBIM TOKaszareiaeMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
24 Tpuronomerpudeckass OKpY>KHOCTb, ONPEACICHNE TPUTOHOMETPUUYECKHX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTEl. MOHOTOHHBIE
' MIOCJIE0BATEIbHOCTH
Apudmernueckas M TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
49 reomeTpuueckas mporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
' nporpeccun. Dopmyna CI0XHBIX MNPOIEHTOB. lcrnonb30BaHue Mporpeccuu s
pelIeHNs pealIbHbIX 3aJa4d MPHUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
MHoOKecTBO, omepanuyd HaJa MHOXKecTBaMmH. Jluarpammbl Oinepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBHE, J0Ka3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaabHbIE JOrapudMbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BbIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' noKazaTeseM
2.3 [IpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHblE YpaBHEHUS 1 HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA

Cucrempl JMHEWHBIX ypaBHEHHH. PemieHue npukiIagHbIX 3a7a4 € IOMOIIbIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX 3a/1a4
' U 3aJ1a4 U3 pa3InyHbIX 001acTell HayKH U peaibHOM KU3HU
3 OyHKIMH U TpapuKH
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUH.
3.1 Makcumymbl ¥ MUHUMYMBI (yHkinuu. HauOosbliee M HauMeHblee 3HAYEHUE
(YHKIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas (yHKINU, KX CBOHCTBA U TpaduKH
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB  QyHKOUN U1 HWCCIEAOBAHUS  IMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 337ad M3 JPYrux ydeOHBIX
MPEIMETOB U PeAIbHOM )KU3HU
4 Hauana maTematuyeckoro aHanusa
4.1 HenpepsiBabie pyHKIIE. MeTOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBomnas pynkuun. ['eomeTprdeckuii 1 GU3MUECKUN CMBICI POU3BOTHOM
43 IIpousBoaHble 31neMeHTapHbIX (QyHKUMNA. DOpMynbl HaXO0XKIAEHUS ITPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA Ha MOHOTOHHOCTb MU
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIbIIero U HauMEHBIIIETO 3HAa4YeHHs] (PYHKIIUU Ha
OTpe3Ke
[IpuMeHeHre NPOU3BOAHOM JJIsl HAXOXKJCHUS HAWIYUIIEro PEHICHUs B IPUKIAHbBIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH IHpoliecca, 3aJaHHOro (GopMyiaoi wiu
rpagukoM
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTerpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMpicia. Beluncnenue uHrerpaia mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIposepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPpaMMBbI CPeHEro 061ero oopa3oBaHus

Brnanenune MeToiaMu J0Ka3aTeiabCTB, AITOPUTMAMU PELICHHS 3a/1a4; YMEHHE
(bopMyTHpOBaTh ¥ ONIEPUPOBATH MOHATUSME: OTIPE/ICIICHNE, aKCHOMa, TEOpeEMa,
CIIEZICTBHE, CBOMCTBO, MPU3HAK, IOKA3aTEIbCTBO, PABHOCHIILHBIE ()OPMYITUPOBKH;
MPUMEHSTH UX; YMEHUE POPMYIUPOBATH 0OPaTHOE U MPOTHUBOIOJIOKHOE
YTBEPKJICHHE, TIPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, UCIOIH30BATH METO/
MaTeMaTUYeCKON MHYKIIMH; IPOBOHUTH J0Ka3aTeNIbHBIC PACCyXICHUS TPU
pelIeHnH 33124, OIEHUBATh JIOTUYECKYIO IPAaBUIIBHOCTD PACCYXICHUH; YMEHNE
OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, ITOIMHOXKECTBO, OTIEpAIIH HaJl
MHOJKECTBaMHU; YMEHHE UCTIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT JUIst
OTIMCaHMsI PeaTbHBIX MIPOIIECCOB U SBJICHUHN U NP PEIICHUH 3a]1a4, B TOM YHCIIE U3
JIPYruX y4eOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH MOHITUSMU: Tpad, CBAZHBINA
rpad, aepeBo, MUK, rpad Ha MIIOCKOCTH, YMEHHUE 3a/1aBaTh U OMHUCHIBATH TPadbl
Pa3TMYHBIMU CIIOCOOAMU; MCTIOJIb30BaTh I'padbl IPH PEIICHUHN 33134

YMeHue onepupoBaTh NOHATHAMM: HATYpalIbHOE YUCIIO, LIEJI0€ YUCIIO, CTENIEHb C
LIeJIBIM [TOKa3aTeNIeM, KOPEHb HATypaJlbHOM CTENEHH, CTENEHb € PAallIOHAIbHBIM
[oKa3aTelieM, CTENEHb C JeHCTBUTENBbHBIM IIOKA3aTeeM, Jiorapu(M 4ncia, CUHYC,
KOCHHYC U TaHI€HC ITPOU3BOJILHOIO YHCIIA, OCTATOK 110 MOJYJIIO, pallHOHAIbHOE
YHCII0, UPPALMOHAIBHOE YMCII0, MHOXKECTBA HATYPAJIbHBIX, LIENbIX,
palMOHANIBHBIX, IEHCTBUTEIBHBIX YMCEN, YMEHUE HCIIOIb30BaTh IPU3HAKH
JeTMMOCTH, HAaUMEHBIINH OOIIUI IeNUTeNb U HAaUMeHbIlIee 001ee KpaTHoe,
anroput™ EBKina npu pemeHuu 3aaay; 3HakOMCTBO € pPa3IM4YHbIMU
HO3ULIMOHHBIMU CUCTEMAaMH CUMCIICHUS; yMEHHE BBIIOJIHSITH BEIUYUCICHHE
3Ha4YeHUH U peoOpa30BaHUs BbIPAXKEHUM CO CTENEHAMU U JorapupmMamu,
npeoOpa3oBaHus IpOOHO-PALIMOHAIBHBIX BEIPAKEHUN; yMEHHE OIIEpUPOBATh
HOHATUSAMMU: N10CIIEI0BATEIBHOCTD, apu(MeTHUECKas! IPOIPECCHsl, TEOMETPUIECKas
nporpeccusi, 0eCKOHEYHO YObIBaroIasi TeOMETpHUECKas IPOTrPeccusi; yMEeHUe
3aJaBaTh M0CIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX (GOpMYII;
YMEHHUE ONEePUPOBATh MOHATUAMU: KOMIIJIEKCHOE YHCIIO, CONPSDKEHHbBIE
KOMIUIEKCHBIE YMCJIa, MOAYJIb U ApTYMEHT KOMILIEKCHOTO YKCIIa, GopMa 3arnucu
KOMIUIEKCHBIX yKcel (TeoMeTpryIecKasi, TPUrOHOMETpUYecKas 1 anredpandeckas);
YMETh IPOU3BOIUTH apU(PMeTHIECKue IeHCTBHSI C KOMIIJIEKCHBIMH YHCIIaMU;
IPUBOAUTH MPUMEPBI UCTIOJIb30BAHMUS KOMIUIEKCHBIX YHCEIl; ONIEPUPOBAThH
HNOHATHAMM: MaTpHLa 2X2 U 3X3, ONpeaeINTENb MaTPUILIBI, TEOMETPUUECKUM
CMBICII ONIPENETUTENS

YMmenue ONICpUPOBATH IOHATUAMUA: PALITUOHAIIBHBIC, UPPALIMOHAIIBHBIC,
IMOKa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘IeCKI/IC, TPUTOHOMCTPUUCCKUC YPABHCHUA
" HECPABCHCTBA, UX CUCTCMbI; YMCHUC ONICPUPOBATH IIOHATUAMU: TOXKACCTBO,
TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC, HCPABCHCTBO, CUCTCMaA ypaBHeHPIfI u
HCPABCHCTB, paBHOCUJIbBHOCTb ypaBHeHHfI, HCPABCHCTB U CUCTEM; YMCHHUC PCIIATH
YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HCPABCHCTBA U CUCTEMEI C TIAPAMCTPOM,; IPUMCHATL YPABHCHUS,




HEPaBEHCTBA, UX CUCTEMBI Ui PELICHH MaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuyHBIX 00JacTell HAYKH U PealbHOM KU3HU

YMeHue onepupoBath NOHATHAMU: QYHKIUS, YETHOCT (PYHKIIMH, IEPUOTUIHOCTD
(GyHKIMHU, OTPaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM
¢byHKuMu, HanOoJIbIIICe U HAMMEHbIIIee 3HaUeHHs (QYHKIIMK HA TIPOMEXKYTKE,
HenpepbIBHAs (PyHKIMS, aCHMIITOTHI Tpaduka GyHKIWH, IepBasi U BTOPas
POU3BOIHAS (PYHKIIMH, TEOMETPUIECKUHN U (PU3NIESCKUI CMBICI TIPOU3BOTHOM,
nepBooOpasHasi, ONpeAeIEHHBIN HHTETPall; YMEHHE HAXOIUTh ACHMITOTHI Tpaduka
(yHKIMU; yMEHHE BBIYMCIIATH IPOU3BOIHBIE CYMMBI, TPOM3BEICHNUSI, YACTHOTO H
KOMIO3UIIMH (PYHKIMNA, HAXOIUTHh YPaBHEHHE KacaTeIbHON K TpaguKy GyHKINH;
YMEHHE HaXOUTh MPOU3BOAHbIE JIEMEHTAPHBIX (QYHKIIMI; YMEHHE UCIIOIb30BaTh
MIPOU3BOJIHYIO JUIsl UcCeloBaHus (QYHKIUI, HAXOUTh HAaHOOJIbIIINE U
HauMEHbIIME 3HaueHus1 QYHKINN; CTPOUTH I'paK1 MHOTOUJIEHOB C
HCII0JIb30BAHMEM allapara MaTeMaTUYECKOro aHaIn3a; IPUMEHSATh IPOU3BOIHYIO
JUIS HaXO0XJACHUSI HAWJTYYILEero pelieHus B IPUKIAAHbIX, B TOM YUCIIE COIMAIbHO-
SKOHOMMUYECKUX U (PU3NUECKUX 3a7auax; HAXOUTh IUIOIAIN U 00bEMBI PUTYp C
MTOMOIIBIO0 UHTETPaa; MPUBOIUTH IPUMEPHI MATEMAaTUYECKOTO MOJEITUPOBAHUS C
noMo1Ibko b depeHInaIbHbIX YpaBHEHUN

YMenue onepupoBaTh NOHATUAMU: TpaduK QyHKIIUHU, 0OpaTHas QyHKIHS,
KoMmno3uuus QyHKIUHI, TuHEeHas QyHKIUA, KBagpaTuyHas QyHKIIHS,
painuoHanbHas GyHKINS, CTeNeHHas! PYHKINS, TPUTOHOMEeTpUUYecKue QyHKIHUH,
oOpaTHbIE TPUTOHOMETpPUYECKHE PYHKIMY, TIOKa3aTelbHas U JIorapupmMudeckas
(byHKIIMM; YMEHHUE CTPOUTH TpaprKu M3Y4CHHBIX (YHKITUH, BBHITIOTHSITh
npeoOpazoBaHus rpaguKoB GYHKITUN, UCIIOIB30BATh TPAPUKU TSI H3yUEHUS
IIPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33134 U3 JPYruX y4eOHBIX PEIMETOB
U 3371a4 U3 peaibHOMN JKU3HU; BBIpaKaTh (POpPMyJIaMH 3aBUCUMOCTU MEXAY
BEJIMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U rpauKy (yHKUUN AT peIIeHus
yYpaBHEHMH, HEPABEHCTB U 3a/1a4 ¢ TapaMeTpaMu; H300paXkaTb Ha KOOPIUHATHON
IUIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBLIC 3aa4YH PA3HbIX TUIIOB (B TOM 4YHMCJIE HA ITPOLICHTHI,
JOJIN 1 4aCTH, Ha ABH)KCHHUC, pa60Ty, CTOUMOCTb TOBApPOB U YCIYI', HAJIOT'H, 3ala4
n3 o0nacTu YHpaBJICHUS JIMYHBIMH U CEMEMHBIMU (bHHchaMI/I); COCTaBJIATb
BBIPpAXCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBEI 110 YCIIOBHIO 3aJa4H,
HCCJIICA0BATh INOJIYYCHHOEC PEIICHUE U OLICHUBATDH HpaB,Z[OHOI[O6HOCTb PE3YIBTATOB,
YMCHHUEC MOACIINPOBATD PCAJIBHBIC CUTYAlIUHU HA A3BIKC MATCMATUKHU; COCTABIIATH
BBIPAKCHUS, YPABHCHUS, HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aa4H,
HCCJICA0BATDH IIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allllapara aﬂre6p1>1,
HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUIAMU: CpeaHee apudMeTHUecKoe, MelnaHa,
HauOoJIbllIee M HAUMEHbLIIee 3HaYeHUs, pa3Max, JAUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHUE YUCIOBOT0 Habopa; yMEHUE U3BJIEeKaTh, HHTEPIPETUPOBATD
UH(pOpMaLIUIO, IPEICTABIEHHYIO B Ta0NIMIaX, Ha JUarpaMMmax, rpadukax,
OTpaXKarollyl0 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBICHUM; IPEICTABIIAT
MH(OPMALIUIO C TIOMOLIBIO TaOJIHIl U AUArPaMM; UCCIIEI0BAaTh CTATUCTUYECKUE
JIaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM I'padMueCcKUX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; rpaueCcK! UCCIEe0BATh COBMECTHBIE HAOMIOACHUS C TIOMOLIBIO
JarpamMM pacceuBaHuUs U JIMHEHHOW perpeccuu

YmMmenue ONICpUPOBATH IOHATUAMMU: CJ'Iy‘-IB.fIHBIfI OIIBIT CJ'Iy‘IElfIHOC CO6BITI/IC,
BCPOATHOCTDH CJ'Iy‘iElfIHOI‘O CO6BITI/I}I; YMCHHUEC BBIYUCIATH BEPOATHOCTD C
HCITIOJIb30BAHHEM rpa(bnqecm/lx MCTOIOB; MPUMCHATH (bOpMYJ'ILI CJIOXXCHHA U




YMHOXXEHUS BEpOSITHOCTEH, (POopMyiTy OJTHON BeposiTHOCTH, hopmyny bepHymm,
KOMOMHATOPHbIE (PAKTHI U (JOPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITHI;
YMEHHUE ONEPUPOBATH MOHATUAMU: CITydaliHasi BEJIMYMHA, pacIpeaeCHue
BEPOATHOCTEH, MaTEMaTHUECKOE OKUIaHUE, TUCTIEPCUs U CTaHAapPTHOE
OTKJIOHEHHUE CITy4ailHOW BETMUYUHBI, (PYHKIMH pacrpeneieHus ¥ MII0THOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO M HOPMAJIBHOTO PACIIPE/IC/ICHUN; YMEHNE
UCTIOJIb30BaTh CBOMCTBA N3YUYEHHBIX PACIIPENCIICHUH U peleHNs 3a/ay;
3HaKOMCTBO C IMOHITHUAMU: 3aKOH OOJIBIINX YMCEII, METO IbI BEIOOPOUHBIX
UCCIIeIOBAaHMIA; yMEHHE MTPUBOIUTH TPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOHBIX M OOLIECTBEHHBIX SBJICHHSX; YMEHHUE OTIEPHUPOBATH OHSATHSIMHU:
CoYeTaHMe, IEPEeCTaHOBKA, YUCIIO COUYETAHUH, YHCIIO IEPECTaHOBOK; OMHOM
HeroToHa; yMeHHE TPUMEHSITh KOMOMHATOPHBIE (aKThI U PACCYKICHUS JUIS
peleHus 3a/1a4; OIICHNBATh BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIISTh
BEPOSATHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATD MOJTYIEHHBINH Pe3ylIbTaT

YMeHue onepupoBaTh NOHATHIAMU: TOUYKA, IPSMast, IIJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJINYMHA yIJIa, INIOCKAW YTOJI, IBYTPAHHBIA YTrOJ, TPEXTPAHHBII
yTOJ1, CKPEIMBAIOIINECS MTPSAMBIE, TapAJUIEIBHOCTD U MIEPIEHIUKYIIIPHOCTD
MPSMBIX U IJIOCKOCTEH, YTOJI MEXAY IPSAMBIMH, YTOJI MEXKIY IPIMON U
IIJIOCKOCTBIO, YTOJI MEXTY IIJIOCKOCTSAMH, PACCTOSIHAE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE MEXy IPSIMBIMU, PACCTOSHUE MEXKY INIOCKOCTMH; YMEHHE
WCII0JIb30BATh MIPH PEIICHUH 3a7a4 U3y4YeHHbIE (PAKTHI U TEOPEMBI TUIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA; CTPOUTH
MaTeMaTHYE€CKUE MOJIEIH C IOMOIIBIO NT€OMETPUYECKUX ITOHATHI U BEJINYUH,
pelaTh CB3aHHbIE C HUMH ITPAKTUYECKUE 3a1a4H

10

YMeHue onepupoBaTh MOHITHAMU: TIOMAAL GUTYPBI, 00BEM QUTYPHI,
MHOTOT'PaHHUK, TPABHILHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHHKA, KYO,
napaiesienuIe 1, mpu3mMa, MupaMuia, GUrypa u oBepXHOCTh BPAICHHUS,
IWIAHP, KOHYC, map, cdepa, miomaas chepsl, MIonas MOBEPXHOCTH
UPaMUJIbI, TPU3MBI, KOHYCa, WIKHIPA, 00bEM Ky0a, IPSIMOYTOJIEHOTO
napajieNienue/a, MupaMubl, TPU3MBI, IWIKHIpA, KOHYCa, apa, pa3BEpTka
IIOBEPXHOCTH, CEYCHHUS KOHYCA U IIHJIUH]IPA, TTApaJISITbHBIC OCH HITH OCHOBaHHUIO,
CeueHHe 11apa, IIOCKOCTh, Kacaromasics chepbl, MIIMHAPA, KOHYCa; YMCHHE
CTPOMTH CEUCHHE MHOTOIPaHHHKA, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI 1
TIOBEPXHOCTH BPAIICHHUS, HX CEYCHUS, B TOM YHUCIIE C TOMOIIBIO AIIEKTPOHHBIX
CpPE/CTB; yMEHUE MPUMEHSTh CBOWCTBA FTEOMETPUIECKUX (DUTYP, CAMOCTOSATEIILHO
(bopMyIHPOBATh ONPENEIICHUS H3y4aeMbIX (PUTYD, BBIBUTaTh TUIIOTE3BI O
CBOWCTBAaX W MPU3HAKAX TEOMETPHUECKUX HUTYp, 000CHOBBIBATH WJIM ONIPOBEPraTh
UX; YMEHHUE MMPOBOJAUTH KIACCU(PHUKAINIO (GUTYD TIO PA3IUYHBIM MTPU3HAKAM,
BBITOJIHATH HEOOXOJUMBIC TOTIOJTHUTEIIBHBIE TIOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHIMU: ABMKEHHE B IPOCTPAHCTBE, MapajlieIbHbIN
HepeHoc, CHMMETPUs Ha IUIOCKOCTH U B IPOCTPAHCTBE, MIOBOPOT, MpeoOpazoBaHue
1010011, 1o/1I00HBIe (GUTYPBI; YMEHHE paclio3HaBaTh PaBHbIE U MOJOOHbIE
(Gurypsl, B TOM 4ucIiIe B IPUPOJE, HCKYCCTBE, apXUTEKTYpPE; UCIIOIb30BaTh
TE€OMETPUYECKHUE OTHOIICHHUS TP PELICHUH 33]1a4; HAXOIUTh T€OMETPUUIECKHE
BEJIMYMHBI (JUIMHA, IO, 014 (b, 00bEM) IPU PELIEHUH 3a/1a4 U3 JPYrHX
y4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HHU; YMEHUE BBIYUCIATH F€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YrOJI, IJI0I1a/1b, 00BEM, IIIONIA/lb HOBEPXHOCTH), UCTIONb3YS
U3y4eHHbIE (OPMYIIBI U METO/IbI, B TOM YHKCIIE: IUIONIA/b TTOBEPXHOCTH MTUPAMHU/IB,
MIPU3MBI, KOHYCA, IMITHH]IPA, TUIOMAab cepbl; 00bEM Kyda, IpsSMOYrOJIbHOTO
napajienenunea, IMpaMuIbl, IpU3Mbl, LJIMHPA, KOHYCA, I1apa; YMEHUE




HAXOJIUTh OTHOIIEHHE 00bEMOB OJOOHBIX (hUTYp
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YMeHue onepupoBaTh NOHATUAMU: IIPAMOYIOJIBHAS CUCTEMa KOOPAUHAT, BEKTOD,
KOOPAMHATBI TOUYKH, KOOPJAUHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPA Ha YMCJIIO, Pa3JI0KEHHUE BEKTOpa 10 0a3uCy, CKaISPHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEACHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHUE UCIIOIb30BaTh
BEKTOPHBIN M KOOPJAUHATHBIM METOJ JJIs pEUICHUS T€OMETPUYECKUX 3a1a4 U 3a1a4
JPYruX y4eOHBIX MPEIMETOB

13

YMenne BbIOUpPATh MOAXO SN METOT IJIsl pEIISHHs 3a/1a41; TTIOHUMaHKe
3HaYMMOCTH MAaTEeMaTHUK! B H3Y4E€HUH MPUPOIHBIX U OOIIECTBEHHBIX IPOIIECCOB U
SIBJICHUM; YMEHHE PACIIO3HABaTh IIPOSIBIICHUE 3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE,
yMEHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUICKON U MUPOBOI
MaTeMaTH4E€CKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky qenMMoCTH HEIbIX YUCE
1o Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIEC TIEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypasJbHOU cTemneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHI'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCIICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiun. BzanmHO oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKIum.
3 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIHWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (QyHKUOMS C HATypaJbHBIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOM K HWCCIEIOBAaHUI0 (DYHKIMH HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaWMEHBIIIETO 3HAYCHHUS (PYHKITUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yueGHOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatomuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpeNHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEIbSIBISIEMbIX K MaTeéMaTHYecKoMy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro o6OpasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIONIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO H TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uid GOpMUPOBAaHUSA Y OOYYaIOIIKUXCSl CTATUCTUYECKOM KYJIbTYpbl U TOHUMaHUS
pOJIN TEOPHH BEPOSITHOCTEH KaKk MaTeMaTHMYeCKOT0 MHCTPYMEHTa MJIsl M3Yy4eHHS ClydalHBIX
coObITH, BenMUMH U mpoieccoB. [Ipu wu3ydeHun Kypca oOOramarwTcs MpeICTaBICHUS
yyaluxcs 0 MeToJiaX MCCIIEOBaHNs U3MEHUYMBOTO MUpPa, Pa3BUBAETCS MIOHUMaHHE 3HAYMMOCTHU
1 OOIIHOCTHM MaTeMaTHYEeCKHX METOJIOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAyYHOT'0 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBlIEHO Ha 3aKpEIUIEHHWE 3HAHWN, MOJYyYEHHBIX NPHU H3yYEHHH
Kypca OCHOBHOM WIKOJIbI W Ha pPa3BUTUE TMPEJCTABICHUN O CIy4allHbIX BEJIWYMHAX U
B3aMMOCBS35X MEKIYy HHUMH Ha BaXKHBIX IPUMEPAX, CIOKETBl KOTOPBIX IOYEPIHYTHl U3
OKPY’KAOILIEr0 MHpA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTHKa» CpeJHEH INKOJbl Ha 0a30BOM YpPOBHE BBIJCJIEHBl CIEAYIOIIUE OCHOBHbBIE
cojepxarenbHble TUHUU: «CilydaiiHble COOBITHS U BEpOSTHOCTUY, «CiydaiiHble BEJIMYMHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHMMaeT M3y4€HHE T[EOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefesieHuii M 3HAaKOMCTBO € WX HENPEPBIBHBIMU aHAJIOTaMU — IIOKAa3aTCIIBHBIM U
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Copnepxxanne suHuUM «CiydaliHble COOBITUSI U BEPOATHOCTH» CIY)KUT OCHOBOM st
(dbopMupoBaHHsA MpPEICTABICHUA O paclpesielieHud BEPOSITHOCTEH MEXIYy 3HAYCHUSIMU
ClIyJaiHbIX BEJIMYMH, a TAKKe 3Ta JIMHUSA HeoOXouMa Kak 0a3a i H3ydeHHsl 3aKOHa OOJIbLINX
yucen — (pyHIaMEHTaJIbHOIO 3aKOHA, JEHCTBYIOIIErO B MPHUpPOJE U OOLIECTBE M HMMEIOIIETO
MaTeMarudeckyro  gopmanuzanuio. CaM  3akoH  OOJBIIMX  YHMCed Ipejylaraercs B
03HAKOMUTENBHOU (hOpMe ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popMann3ma.

Tewmsl, cBsI3aHHBIE C HEMPEPBIBHBIMU CIIYyYalHBIMU BEIMYMHAMH, aKLEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha OINMCAaHMM M M3YYEHHMM CIy4alHBIX SBJICHUI C TOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHE YIEISIETCs T0KA3aTeIbHOMY U HOPMaJIbHOMY paclipelelIeHUsIM,
IpU OSTOM TMpeNNojaraeTcss O3HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 JI0Ka3aTesbCTB
MIPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE
Ha uzyuenme kypca «BeposTHOCTb M CTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOAMTCA 1 yac B
HEJIENIO B TE€YEHUE KaXKJI0r0 Toj1a 00ydeHus, Bcero 68 yueOHbIX YacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

[IpencraBnenne MaHHBIX C MOMoIIpl0 Tabmui u auarpamm. Cpennee apudmernueckoe,
MeJuaHa, HauOoJsblllee M HaUMEHbLIeEe 3HAUEHUs, pa3Max, AUCIEePCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHble COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonwr). BeposTHOCTH citydailHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOSTHOCTH COOBITHIA.
CrnyyaitHble OIBITHI ¢ PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omneparuu Haja COOBITHSIMU: TEepecedeHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyrna ClI0KeHUs BEPOSTHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIy4allHOTO HKCIIEPUMEHTA.
dopmyra moaHOM BepoaTHOCTH. HezaBucumBbie COOBITHS.

KomOunartopHoe npaBuino ymHoxeHus. [lepecranoBku u ¢aktopuan. Yucino coueTaHuid.
Tpeyronbuuk Ilackansg. ®opmyna Ounoma HeroToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMBIX HCHBITAaHUN a0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymn.

Cnyvalinass BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jluarpamma pacnpeneneHus.
ITpumeps! pacnpeneneHuii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKU  CIYYalWHBIX BEJIMYMH: MaTEMaTHYECKOE  OXXHUIAaHUE,
JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHUE. [[puMepbl MprUMEHEHHST MAaTEMAaTUYECKOTO OXKHUJIaHUs, B
TOM 4YHCJIE B 3a/JadyaX W3 TOBCEAHCBHON J>KM3HU. MaremaTH4ecKoe OXHIAaHWEe OWHApHOM
CIydyalHOM  BeNMYMHBIL. ~MareMaTH4yecKoe OXHAAHUE CYMMbI  CIyYallHBIX  BEJIWYHH.
MareMaTtuueckoe 0)KUIAAHUE U TUCIIEPCUS TEOMETPUUCCKOTO U OMHOMHAIBHOTO pacIpeaesICHUMN.

3akoH OOJIBIIMX YHUCENl U €r0 poJib B HAayKe, Ipupoje u obmectse. BoiObopouHslit MeTo
HCCIIEJOBAaHUH.

[IpuMepsl HEenpepbIBHBIX CAy4alHbIX BEIWMYMH. [IOHATHE O IUIOTHOCTH pacrpeiesieHHUs.
3ajauu, NOPUBOLAIIME K HOpPMalbHOMY pacnpeneneHuto. [loHstue o HOpMaabHOM
pacrnpeieIeHuH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kKJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTMKCHHM B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas dusnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaNbHOM JEeSITENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO HKOJIOTUYECKON KYNbTYphl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTSl PelIeHUs 3a71ad B 00JacTU OKPYKAIOLIEH Cpelibl, MIIaHUPOBAHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, MOHUMAaHUEM MAaTeMaTHYeCKON HAayKH Kak c(epsl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCATbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHLIMU — Pe2YTISIMUSHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMmeHut pabomamso ¢ ungopmayuet).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IICHIS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh crocoO perieHus y4eOHOUM 3amgauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBICHUS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIJBUIATh MIPEAIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

® BBIABIATH AePUUINTHI UHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

e BpIOMpaTh HHPOPMAIMIO M3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

® OLEHUBaTh HAAEKHOCTh HH(OPMALIMKM [0 CAMOCTOSTENHHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHMSIMH U LEJISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

® B X0Je OOCYXJCHHS 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXJaeMOU TEMBbI, IPOOIEMBL,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MIpEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® T[IOHUMaTh U HUCIOJIb30BaTh MpPEUMYIIECTBA KOMaHJAHOW U WHIUBUIYAIbHONH pabOTHI
IpU pelIeHHHd Yy4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpoLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOZCH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» M HHBIC); BBINIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM peLIeHHs 3ajlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIINUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAAETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJHUIIHI U TUATPAMMEL.

OnepupoBaTh MOHATHSAMHU: cpenHee apudmerndeckoe, MeauwaHa, HauOoJIbIIee,
HaMMEHbIIIee 3HaYCHUE, pa3MaX MacCHBa YHCIIOBBIX JJAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIY4alHBIM 3KCHEPUMEHT (OMBIT) U CiIydyailHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (DIEMEHTAPHBIN MCXOJ) CIYyYalHOTO OIBITA; HAXOJUTh BEPOSTHOCTH B
OTIBITaX C PABHOBO3MOKHBIMH CITyJalHBIMU COOBITUSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTH
COOBITHI B U3YyYCHHBIX CITy4alHBIX IKCTICPUMEHTAX.

Haxomute u popmynupoBaTh COOBITHS: TIEpECEUCHUE M OOBEIUHEHNE NaHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; MOJIb30BAThCS JaUarpaMmamu Oiinepa u
(hopMyII0ii CIIOKEHHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJWUTh
BEPOSITHOCTH C MMOMOUIBIO ITPaBHUIIa YMHOKEHHUS, C IIOMOIIBIO JIEpeBa CIYyYaiiHOTO OMbITA.

[IpumeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMH: HCIBITAHWE, HE3aBHCHUMBIC HCIBITAHUS, CEPUSl HCIBITAHUH,
ycrex U HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycrexa; HaXOAUTh BEPOSITHOCTH COOBITUN B CEpUU UCTIBITAaHUN bepHyIn.

OnepupoBaTh MOHATUSIMH: CIy4aiiHas BEJIUYMHA, pacIpelielieHue BEpPOSATHOCTEH,
JyarpamMma pacrpeieeHus.

11 KJIACC

CpaBHI/IBaTb BCPOATHOCTH 3HaYEHH I cnyqaﬁHoﬁ BCIIMYMUHBI IIO PpaCHpCACIICHUIO WU C
IIOMOIIIBIO AUarpamMmm.

OHepI/IpOBaTB MNOHATHEM MATEMATHYCCKOTI'O OXUIAAHUA; TMPUBOAUTL IIPUMCPBI, KakK
MPUMCHACTCA MATECMATUYCCKOC OKHIAHUC CJ'Iy‘IElfIHOfI BCIIMYHUHBI HAXOJHUTHb MAaTCMaTU4YCCKOC
OKNJaHUC IO JaHHOMY pacCIIpCACICHUTO.

HmMmeTh MMpeaACTaBJICHUEC O 3aKOHC OOJIBIIIMX YHCEIL.

HmMmeTh MMpEACTaBJICHHUEC O HOPMAJIbHOM pAaCpCACIICHUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBO YacoB DJIeKTPOHHBbIE

HaumenoBanue

Ne (uudpossbie)
pa3aesoB U TeM Kontpoubnsbie | IlpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI

pecypchl

[IpencraBnenue

1 JTAHHBIX U 4 bubnuoreka [JOK
omnncaTeIbHas https.//m.edsoo.ru/e0b7b0f1
CTaTUCTHKA
CrnyuaifHble OTIBITHI U
CITyJailHbIe COOBITHS,

) OTIBITHI C 3 1 bu6mmoreka [IOK
PaBHOBO3MOKHBIMHA https://m.edsoo.ru/e0b7b0f1
AJIeMEHTaPHBIMHU
HUCXOJaMU
Onepanuu Haa

3 COOBITHSAMH, 3 bubnuorexa [JOK
CIIOJKCHHE https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTEN
VYcnoBHas
BEPOSITHOCTh, JEPEBO
CIIy4aiHOTO OTIBITA,

4 (bopMya MOMHOH 5 bubnuorexa [JOK

pMY https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBUCUMOCTD
coOBITHI
ONeMEHThI bubmuorexa [JOK

S 4
KOMOHMHATOPUKH https://m.edsoo.ru/e0b7b0f1
Cepun

6 MOCJIEAOBATEIBHBIX 3 1 bubmnorexa [IOK

a N https://m.edsoo.ru/e0b7b0fl
HCITBITAHUH
CnygaliHbIe
7 Beny;qHHLI u 6 bubmnorexa [IOK
https://m.edsoo.ru/e0b7b0f1
pacrnpeneneHus
O06001enne u
8 CI/ICTGII-\I/IlaTI/IBa Hs 5 2 bubmorexa LIOK
. 1 https://m.edsoo.ru/e0b7b0f1
3HAHWH
OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3iesioB U TeM Kontpoibubl | IlpakTHuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMmblI € padoThI padoThbI
pecypchl
MaremaTnueckoe bu6mmoreka [{OK
1 0KHMJIaHUE CITy4yalHOU 4 https://m.edsoo.ru/5fbc
BCJIMYUHBI 5dcl
Hucnepcus u
CTARTADTHOE bubmmoreka [IOK
2 P 4 1 https://m.edsoo.ru/5fbc
OTKJIOHEHUE
o 5dcl
CIIy9aifHOU BEJTMYUHBI
bubmmoreka [{OK
3 3aKoH OOJIBITNX YHCET 3 1 https://m.edsoo.ru/5fbc
5dcl
HenpepsiBHbIe bubnuoreka [JOK
4 CITyJailHbIC BETMYUHBI 2 https://m.edsoo.ru/5fbc
(pacmipenenenwsi) 5dcl
HoDMATLHOE bu6moreka [IOK
5 P 2 1 https://m.edsoo.ru/5fbc
pacrpeneneHus 5dcl
[ToBTOpEHME,
R —— bu6moreka [IOK
6 19 2 https://m.edsoo.ru/5fbc
CUCTEMaTH3aIUs
N 5dcl
3HaAHUH
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
OnepupoBaTh MNOHATHSAMHU: CpelHEe apudmeTnyeckoe, MeIUaHA,
6.2 HauOouplllee, HaAWMEHBIIEE 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHIEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBINA HMCXO.)
6.3 CIy9alflHOTO  OIBITA;  HAXOJUTh  BEPOSITHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMH CIy4ailHBIMH COOBITHSIMHU, HaXOJUTh M CPAaBHUBAThH
BEPOSITHOCTH COOBITHI B M3yYEHHBIX CITy4allHBIX 3KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TEpeceUCHHE U OOBEIUHECHUE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOTOJIOKHOE JIaHHOMY COOBITHIO;
' MO0JIb30BAThbCA  JuarpamMmamMu  Oiinepa u  Qopmynoil  clioKeHUs
BEPOSITHOCTEH MPH pElICHUU 3a]1a4
OnepupoBaTb MHOHATHUSMU: YCJIOBHAasT BEPOSATHOCTb, HE3aBUCUMBbIE
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C MOMOIIBIO MpaBUiIa YMHOKEHHUS, C
MOMOIIBIO JiepeBa CIy4aitHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS MPU PEIICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: UCIIBITAHUE, HE3aBUCUMBIEC UCIIBITAHUS, CEPUS
. UCIBITAHUH, yCIIeX U Hey/Aauya; HaXOJIUTh BEPOSITHOCTU COOBITHI B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 TIEPBOTO yclieXa, HaXOJUTh BEPOSTHOCTHU
coOBITHII B cepuH UCTIBITaHUN bepHynmu
6.8 OnepupoBaTb MOHATUAMHU: Cly4yailHas BeJNUYMHA, paclpeseieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciICHUA




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
) Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesIeHUIO WIH C TOMOULIBIO JHarpaMm
OnepupoBaTh MOHSATHEM MAaTE€MaTHYECKOIO OKUJAHUS, MPUBOJIUTH
59 NpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OKUJaHHE
' CIydallHOM BEJMYUHBI, HAXOJAWUTh MaTEMaTUYECKOE OXHJIaHUE 110
JTAHHOMY pacIpeesIEHUIO
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCET
5.4 Nwmets npencraBieHne 0 HOPMAIbHOM paclpeneIeHuN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMeHT COePKAHUSA
Kon
6 Teopus BeposSTHOCTEH U CTATUCTUKA
[IpenacraBinenne maHHBIX € TOMONIbI0 Tabmui u  guarpamMm. CpenHee
6.1 apudmernyeckoe, MenvaHa, HauOosblllee U HaUMEHbIIEEe 3HAYEHHUs, pa3Max,
JCTIEPCUs M CTAaHJIaPTHOE OTKJIOHEHNE YHCIIOBBIX HA0OPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) W Cly4alHble COOBITHSA. OJeMEHTapHbIE
coObITHsa (MCX0Abl). BeposaTHOCTh citydailHOTO cOoOBITHS. BIWM30CTh 4YacTOTHI U
6.2 BEPOSITHOCTH cOOBITUH. CiydaifHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coOpITUsMH.  BeposiTHOCTM  COOBITHMI B ONBITAX C  PAaBHOBO3MOXKHBIMH
AJIEeMEHTAPHBIMH COOBITUSIMHU
6.3 Oneparuu  HajJ COOBITUSIMH: TIEpeceYeHue, OOBEAUHECHHE, MPOTHUBOTIONOXKHBIC
' coObITus. [{uarpammsl Diinepa. @opmyra cioxkeHus: BEpOsSTHOCTEN
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSTHOCTEW. JlepeBo  ciydallHOrO
' skcriepuMenTa. dopmyrna mosHOM BeposiTHOCTH. HezaBucruMbie cCOOBITHS
KombOunatopnoe mpaBuino ymHOXeHus. llepecranoBku wu ¢akropuan. Yucio
6.5
couerannii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa
bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpblie
6.6 ucneitTanug. Cepusi HE3aBUCUMBIX HCIBITaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHyrn
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. JlnarpamMmma pacrpeesieHus.
' [Ipumeps! pactpeienieHnid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIILHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopus BEpOATHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEJIIMYMH: MAaTE€MAaTUYECKOE OXKUJAHUE,
£ 1 JUCHIEPCHUSl U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepbl puMeHeHns MaTeMaTUuYECKOTO
' 0’XKMJIaHMS, B TOM YHCIIE€ B 3ajJadyaxX U3 MOBCEIHEBHOW XU3HU. MaTemaTuueckoe
OXKHJaHWe OWHAPHOU CllydyallHOUW BENMWYMHBL. MaTeMaTH4ecKOe OXUAAHUE CYMMBI




CHy‘-Iaf/’IHBIX Belnn4YuH. MaTeMaTH4ecKoe OXKHUIAHUC U OAUCHICPCUS TCOMETPHUICCKOIO

1 OMHOMMAIBHOTO pacIpeeIeHH

3aKkoH OOJIBIIMX YHCEN U €ro pojb B Hayke, mpupojae U oOlmecTBe. BriOopouHbIii

5.2

METOJ UCCIICIOBAaHUM

[IpuMeprpl  HeENpepbIBHBIX  CIydalHbIX BeJW4MH. [loHATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3ajaqu, NIPUBOAAIIME K HOpMaIbHOMY pacnpenenenuto. [lonstue o

HOPMaJIbHOM pacIpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, QJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIMpPOBAaTH M ONEPUPOBATH MOHATHUAMM: OIpENEICHUE,
aKCHOMa, Teopema, CIIEJACTBUE, CBOWCTBO, NPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIPUMCEDPHI, HUCIIOJIB30BAaTh METO MaTeMaTHYECKOU HHIYKIHH,
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXIACHUA NPU PEIICHUU 3a/ia4, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHW; YMEHHUE  OIEPUPOBAThH
MOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€pallMu HaJl MHOXCCTBAMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar ajid OonmruCaHusd
PCATBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCUICHUM 3a7a4, B TOM YHUCIIC U3
JIPYruX Y4eOHBIX TPEAMETOB; YMEHHE OIICPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIM Tpad, NepeBo, IHMKI, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTh W
OTNHUCBHIBATh Tpadbl Pa3IMUYHBIMU CIIOCOOAMH; HCIOJb30BaTh rpadpl mpH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypaJbHOE 4YHCIO, LEI0€ YHCIO,
CTENEHb C LEJIBIM M0Ka3aTeseM, KOPEeHb HAaTypaJbHOW CTEMEHHU, CTENEHb C
palMoHaIbHBIM II0Ka3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTelleM,
jgorapupM umcia, CUHYC, KOCHHYC W TAaHI€HC IPOM3BOJIBHOIO YHCIA,
OCTaTOK M0 MOJYNI0, PAalMOHAIBHOE 4YHCJIO, HPPALMOHAIBHOE YHUCIIO,
MHOY€ECTBA HaTYpalbHbIX, LIEJIbIX, PAllMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCEII;
YMEHHUE MHCIIOJIb30BaTh IPHU3HAKM JEIMMOCTH, HAWMEHbUIMH OOImui
JeTUTEeNh W HauMeHblllee ofliee KpatHoe, anroputMm EBkimupa npu
peLIeHUH 3aj]lad; 3HAKOMCTBO C Pa3jIMYHBIMU TMO3ULIUOHHBIMHU CHUCTEMaMH
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUN U NpeoOpa3zoBaHUs
BBIP@KEHUI cO cTeneHsMH U Jiorapupmamu, npeoOpa3oBaHUs IPOOHO-
pAallMOHATBHBIX ~ BBIP@KEHUH;  yMEHHE  ONEpUpOBaTb  MOHATUAMMU:
HOCJIeI0BATeNbHOCTh, apuMeTHyeckass IMporpeccus, TIeoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYEcKas MpOrpeccus;
YMEHHME 3aJaBaThb IIOCIEN0BAaTEIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4Hcia,  (QopMa  3alUCH  KOMIUIEKCHBIX  YHCelN
(reomerpuueckas, TPUTOHOMETpHUYECKass U anredpanyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKHe JAEHCTBUS C KOMIUIEKCHBIMH UHUCIIAMU;




IIPUBOJIUThH MPUMEPHI MCHOJIb30BAaHUS KOMIUIEKCHBIX YMCEJ; OIEPHUPOBATH
HNOHATHAMM:  Marpuua 2x2  u 3%3,  omnpenenuTenb  MaTpullbl,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue OoInepupoBarTh MOHATUAMM: paLUOHAIbHBIC, HPPALHOHAJIBHBIC,
IIOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSIMH:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30OBAHMUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelleHHss MaTeMaTHYecKHUX 3a7ad U 3ajad U3 pa3IMuHbBIX oOnacrei
HayKU U pealbHOW KU3HU

YMeHue omnepupoBaTth MNOHATHSAMM: (QYHKUMS, UYETHOCTb (DYHKIUH,
MEePUOJUYHOCTh (DYHKIUU, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (YHKIUHM, HauOoJjblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCHUMITOTHI Ipaduka
(GbyHKIMM, TepBas W BTOpas NPOU3BOAHAS (PYHKLHU, T€OMETPUUYECKUI U
¢u3nueckuif CMBICT MPOU3BOJAHON, MepBoOOpa3Has, ONpeAeaEHHbIN
UHTETpaj; YMEHHE HaXOAUThb AaCUMIITOTHl Ipaduka (QYHKUUH; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTH YPaBHEHUE KacaTeIbHOU K rpaduKky GyHKIIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIEC IEMEHTAPHBIX (DYHKIMH; yMEHUE HCIOJIb30BATh
MIPOU3BOJHYIO JUIsI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAUOOJIbIINE U
HauMEHbIIME 3HaueHUs (YHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJIb30BAHUEM  amlapara MaTeMaTHMYeCKOro —aHajiu3a; I[PUMEHSTb
IPOM3BOJIHYIO Uil HaXOKIECHUS HAWIy4Iero peuleHHs B MPUKIAJHBIX, B
TOM YHUCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3NYECKHUX 3aJayax; HaXOIUTh
IUIOIAAN ¥ 00bEMBI (UIyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOT0 MOJEIMPOBAaHUS C MOMOILBI0 U depeHINaTbHbIX
YpPaBHEHUI

YMeHue onepupoBarh MOHATUSAMU: rpaduK QyHKIHMH, oOpaTHas QyHKUHUSA,
KOMIIO3uLMsl (DYHKIMA, JHHEHHas (QYHKUWS, KBaapaTudHas (yHKIUS,
paunuoHanbHas (QYHKUOUS, CTENEeHHass (QYHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeJIbHas |
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTbh TpapUKH H3y4EeHHBIX
(GyHKUUH, BBIIOIHATH peoOpazoBaHus IrpaduKoB (QyHKIMH, HCIIOJIB30BaTh
rpaduKy JUIs U3y4EeHHUsS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3aJau M3 pealbHOM KM3HM; BBIpaKaTh
(dopMynaMu 3aBUCUMOCTH MEXJy BEJIMUMHAMHM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku (QYHKIMHA A7 pelleHUs ypaBHEHUH, HEPaBEHCTB W 3a/1ad C
napameTpamMi; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHeHU, HEPAaBEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
IIPOLIEHTHI, J10JIM M 4YacTH, HA JBUXKEHHUE, padOTy, CTOUMOCTb TOBApPOB U
yCIIyT, HaJOIH, 3a7a4d U3 O0JIacTU YIpaBJIECHMS JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4EHHOE pEIICHHUE U
OLICHMBAaTh MPaBJIONOJOOHOCTh PE3YyNbTATOB; YMEHHUE MOJEIUPOBATH
peanbHblE CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEJIM  C  HUCIOJIb30BAaHUEM  amnmapara  ajureOpsl,
MHTEPIIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHune omnepupoBaTh MOHATUSIMU: CpeAHee apudMeTudeckoe, MeauaHa,
HauOoJIbllIee U HAaMMEHbBIIIEE 3HAYCHUs, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yYMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIIHIO, TIPEJICTABIICHHYIO B TaOnuIlax, Ha JAuarpammax, rpadukax,
OTPAKAIONIYI0 CBOWCTBA peajbHBIX MPOIECCOB WM SIBIICHUMN; MPEICTaBIAThH
WHPOpMAIIUIO C TIOMOMIBI0 TaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadudecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; TpadUuecKu HCCIEOBATh COBMECTHBIC
HaOIIOZICHUS C TTIOMOIIBIO JHarpaMM PacCerBaHUS U JTUHEWHOUN perpeccuu

YMeHue omnepupoBaTh MNOHATUAMH: CIYYallHBIA OMNBIT M CIy4ailHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHMEM TpaUUYecKUX METOJO0B; IMPUMEHSITh
(GbopMyInbl CIIOXKEHUS M YMHOXEHHUS BEpOATHOCTEH, (opmyny MOIHON
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE ONepHUpOBaTh
HNOHATUSIMM:  CIy4ailHasT BEJIWYMHA, pacHpeleliecHue BEpOSTHOCTEH,
MaTeMaTHYeCKoe OXHUJaHWe, JUCHEepCUs W CTaHJIApTHOE OTKJIOHEHHE
ClIydailHOM  BeIMYMHBL, (YHKIUU  paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieseHUN AJsl pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTUAMHM: 3aKOH OOJIBIIUX YHUCEN, METOJIbI BBIOOPOUHBIX
UCCIIEJIOBaHM; YMEHHE MPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OINEPUPOBATh
HNOHSATUSIMU:  COYETAaHUE, [EePeCTaHOBKA, YHUCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs s pelIeHus 3a7ay; OLEHUBATh BEPOSITHOCTH
pealbHbIX ~ COOBITHI{;  COCTaBISATh  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH MOJTYIYCHHBIN pe3ynbTaT

YMmenue ONICpUpOBATH INOHATHAMUN: TOYKa, npsmas, INJIOCKOCTD,
IMPOCTPAHCTBO, OTPE30K, JIy4, BCIIMUNHA YTIJIA, TUIOCKHIM yroi, )IByTpaHHLIfI
yroi, TpéXl"p&HHLII’I YroJj, CKpeIrBarOImuecda MNpsAMBIC, MAapaJUICIIbBHOCTL U
NECPpHNCHAUKYIAPHOCTb MPAMBIX U HJ'IOCKOCTGIZ, yYroJj MCXAy HNpsAMbIMHU, YT'OJI
MCKIY HpHMOﬁ H IUIOCKOCTBIO, YI'OJI MCIKAY IIJIOCKOCTAMHU, pACCTOAHUC OT




TOYKU JI0 INIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSHUE MEKIY
IJIOCKOCTSIMU; YMEHME HCIIOJIb30BaTh IIPM PEUICHUM 3a4ad HM3Yy4CHHbIE
(akThl ¥ TEOpEeMbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLIEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIM C IIOMOILUBIO
F€OMETPUYECKUX IOHATUM M BEJIWYWH, peularb CBS3aHHbBIE C HUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHune omnepupoBaTh MOHATHUSAMH: IUIOHIans (GUTYphl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mMmapajuienenumen, Npu3Ma, OUpaMuaa, (Gurypa W IMOBEPXHOCTb
BpallleHus, IWIMHIP, KOHyC, mmap, cdepa, momanb cdepsl, IUIoaab
MOBEPXHOCTH NHPAMUJbI, TPU3MBI, KOHYCa, LWIHHIpPA, O0BEM Kyoa,
MPSIMOYTOJIBHOTO ~ MapajUieNienunea, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs KOHyca W IWJIMHIPA,
napajyieIbHble OCH  WJIM  OCHOBaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IMIMHAPA, KOHyCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHNs, UX CEYEHUS, B TOM YHCIIE C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(dbopMyTHpOBaTh OMpENeNeHHs] H3y9aeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOMCTBAX ¥ TMpPH3HAKAX TEOMETPUYECKUX (QUTYp, OOOCHOBHIBATHUIH
OTpoOBEepraTth MX; YMEHHE NPOBOAWUTH Kiaccupukammoo ¢uryp 1o
pa3NMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOANWMBIE IOTOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  omnepupoBaTh TNOHATHUSIMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHbI TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO0OMSA, TMOAO0OHBIE GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYpPBI, B TOM 4YHCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; MUCIOJIB30BaTh Nr€OMETPUYCCKAE OTHOIICHUS MPH
pellieHUH 3aJad; HaXOJUTh TI'€OMETPUYECKUE BEIUYMHBI (JIIMHA, YTOJI,
IUIOIAb, 00BEM) IPU PEICHUH 3324 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHOU JKM3HU; YMEHHUE BBIYMCISTH TE€OMETPUUYCCKUAE BEIHMUYUHBI (JUIHHA,
yroJi, IUIONIaab, 00BEM, IO b MMOBEPXHOCTH), HUCIOJB3Yys H3YyYCHHBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIOIIAhb MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYyCa, [WJIMHIpPA, IUIOmMAab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO — TapaJUIelieNuIea, MUPAMUIbI, TNPU3MBI, LWIKHIpPA,
KOHYCa, I11apa; yMEHUE HaXOAUTh OTHOIIEHHE 00bEMOB MOIOOHBIX HUTYD
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YMmenue ONICpUpPOBATH IOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa HA 4YHCIIO, Pa3JIOKCHHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC INPOU3SBCIACHUEC, BCKTOPHOC TMPOU3ZBCACHHUC, YIrOoJl MCKAY
BCKTOpPAaMU; YMCHHUEC HUCIIOJIb30BATh BGKTOpHHﬁ 151 KOOpI[HH&THLIfI MCETO AJIA
peIICHUA T€COMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-Ie6HBIX npeaAMCETOB
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YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM IJIS peUICHUA 3ada4u; TOHUMAHUC




3HAaYMMOCTH MAaTEMaTHKH B H3Y4YEHUH MPHUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SBICHHUM; YMEHHE pAaclO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOICHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOW cremeHu. JledicTBus ¢ apudmMerndecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTeTeHH
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JleiictButenpHble ynciaa. ApudMeTndeckre onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIYMCICHUS, MTpaBUa OKPYIJIEHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIYMCIIEHUI
1.8 | IlpeoGpazoBaHue BRIpaKCHHI
1.9 | KomruiekcHble yncia
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | Lensie u 1poOHO-paIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYEeCKUE YpaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPAaBHEHUS
2.5 | Lemnsie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomeTrpuieckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHus1, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cuctemsl JUHEHHbIX ypaBHeHUH. OnpenenuTenb MaTpULIbl
3 OyHKIMH U TpadUKH
31 OyHkiusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHknumu. B3aumHo oOparHble
' ¢ynkuuu. YérHeie u HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMMA
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumn.
3.2 | IlpomexyTKh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMU. HanOosbiee 1 HanMeHblee 3HaUeHHE (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMS C HaTypaJbHBIM M IEJBIM MOKa3zareneM. EE cBoiicTBan rpaduxk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl TpadgukoB QyHKIMi. CBoiicTBa (yHKINH, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanas pyHkuuu. IIpousBoaHble 3eMEeHTapHBIX QYHKIUI
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskcrpemymbl. HaxoxkaeHne HauOONBIIEro W HAaWMEHBIIEro 3HA4YeHUs (PYHKIMM Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOKecTBaMHu. J{narpammbl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKA
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U HayaJla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
Maremarnueckoro ananmmsa, 10-11 kimaccsl/ Anmumos 1L A., Koasrun FO.M., Tkauesa M.B. u

npyrue, AknuonepHoe oomiectBo «M3narensctBo «IIpocBemenue»

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
N.P. Beicoukuii: Ilugaktnyeckre MaTepraibl 0 TEOPUH BEPOSITHOCTEN

N.P. Beicornkwmit: 3amaun 1 KOHTposIbHBIE padoThl st 10 - 11 xmacca

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

pemry EI'D



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo 00pa3oBanusi, Hayku KpacHogapckoro kpas
aIMUHHUCTPaLMA MYHULMIIAJIbHOI0 o0pa3oBanus KpacHoapmeiickuii paiioH
MBOY COMLI Nel8 umenu AxaaeMuka, 1Baxabl ['epost
Counanucruyeckoro Tpyaa ILIL. JlykbsineHko

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0oOydYeHUs TCOMETPHH B HAIIPABJICHUW JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcs, GopMupoBaHus
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCS, a TaKkKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUPYEMOe TpPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TPH PEIICHUU 3a]lad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHUE €ro COIMAIBLHOTO OBbITHsA, (GopMa OTpaKCHHS OKPYXKAIOIIETo MHUPA,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JEeATEIBHOCTH, SBISICTCS OJHUM M3 MPO(ECCHOHAILHO BAKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

[enb ocBoeHus mporpaMmMbl yueOHOTO Kypca «['eomeTpush» Ha 6a30BOM ypoBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CICIIU(PUUHBIX TEOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO TPOJI0JDKEHHS 00pa30BaHus IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanms. Takum oOpa3om, oOyuaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryOOKO, €CITM B JAJIbHEHUIIIEM BO3ZHUKHET HEOOXOIUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIIOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MAaTEeMaTHYSCKUX MOJIEISIX, TIO3BOJISIONINX OIMCHIBATh M U3y4aTh pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSATHSIMH O MHOTOTPDAaHHUKAX W
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKIM COJIepKAaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUUECKUN ammapar Uil pelleHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3a7ad, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TO3HAHUS, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVSIIHO-KOHCTPYKTUBHOMY METONy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET peIlIeHHUs 3aa4 Ha CO3JIaHUE MPOCTPAHCTBEHHBIX 00Pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJEpKaTeIbHBIM JIMHUSAM, HO W TO rojJaM OOy4eHHs Ha YPOBHE CpPEIHEro O0O0IIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIATIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUS cTepeoMeTpuu. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampmuecss npsAMsle. llapamnenbHOCTs NPsAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXJIy NpPSIMBIMH B
npoctpancTtBe.  [lapaienbHOCTh  IJIOCKOCTEHM:  MapajUiebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, TMpsIMBIE MAapauleJIbHble W TNEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyisp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PpAcCTOSIHUE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHUMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIMKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIDAaHHUKA, BBIINYKIBIE W
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipmsma: N-yronbHas mpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN MapajuleNenunes U ero ceoiicrsa. Ilupamupa: n-yronpHas
nUpaMuja, I'paHM U OCHOBaHME NUpPaMU/bl; OOKOBas M IOJHAs IMOBEPXHOCTb MUPAMUJBI;
[IpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPA3Ma U IIPABHIIbHAS
NUpaMu/a; NpaBUWIbHAs TPEYroJibHas MUpaMUJa U MPaBUIbHBIN TeTpasap; KyO. IlpeacraBnenue
O IMpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’aAp M ukocadap. CedeHus NpU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
OneMEeHTBl CUMMETPUH B IUPaMUAX, apajuleIenuIe1aX, IPaBUIbHBIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH U TIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [liomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
NPaBUIBHON NMUpaMU[BI, TeOpeMa O IUIomaau yced€HHo mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.



11 KJIACC

Tena Bpaumenust

HunuHapuyeckas NOBEPXHOCTb, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
WIMHAPUIECKON MmoBepXHOCTH. [{MmuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyrolue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyromias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrolfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuUameTp; IUIONIa[b HMOBEPXHOCTH cdepbl. B3aumHoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYcA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUA W MHOTI'OIpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIN OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 o60béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Teln. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u ciueAcTBus u3 He€. O0béM mumuHApa, KoHyca. O0bEM
mapa | rioimaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnokeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenuneaa. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOpaMH.
[IpsimoyrosnpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HOpSIMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pElIeHUH TeOMETPUUECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3THX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTHDKCHHN HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ay, pPEIICHUH, pPaCCYXICHUN; BOCIPUUMUYUBOCTHIO K
MaTEeMaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryisipHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; UHTEPECOM K Pa3IHYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHWU BCEW JKWM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NEATENIbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTUS LUBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTtemMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATh U MPEOOPa30BHIBATH CYXKAEHUS: YTBEPIUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpauBaTh AapryMEHTAlWIO, MPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIA ODKCIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTABIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIECHHS B COOTBETCTBHU C YCIOBHSIMHU U LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYXJIEHHS 3a7[aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapy)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, MX pPe3ylIbTaTOB; BIAJAECTh CHOCOOAMH
CaMOIIPOBEPKHM, CAaMOKOHTPOJI IMpOLEeccCa W Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, TPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX MPU PEIICHUHA TEOMETPUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccupunupoBaTh B3aMMHOE PaCIIOIOKEHHUE MPSIMBIX H IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OmnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, TIPAaBUIILHBIA MHOTOT DAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH;, TpSMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJTHSATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxOoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEKIY JBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKpPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npuUMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIICHUS MEXAy IUIOMIAJASMH IOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIIME NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUU U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; peliaTth NPAKTHYCCKUE 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; CepruiecKasi MOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccuduiupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIllEHUs, T€OMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK HITU TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIY TUIOIIAASMHU TOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJI

N300pakate u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[TpuMeHsATh MpaBUiIo MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YHCIIO, YIOJ MEXKIY BEKTOPAMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIiuX HECKOJIbKO IIaroB PEIICHUsS, €CJM YCJIOBUS NMPUMEHEHHs 3a/JaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 O6paSHaMﬁHHHﬁaHFOpHTMabL MPUMCHAA W3BCCTHBIC MCTOABI NIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyIUPOBAaHHOUN MPOOJIEMBI, MOJIETUPOBATh peaJbHbIE CHTYallMd Ha S3BIKE TCOMETPHUH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX

BCJIIMYHMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
N | Hammeroamime KoauuecTBo yacoB DJIeKTPOHHBbIE
(uudpossbie)
n/ | pa3sienoB M TeM Bcer | KoHTpOJIbH IIpakTnyeck
o0pa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Breleiie B bu6mmoreka [IOK
1 8 10 https://m.edsoo.ru/1c20
CTEPEOMETPHIO 9637
[IpsimMble n
TJIOCKOCTH B
bu6mmoreka [IOK
MIPOCTPAHCTBE.
2 12 1 https://m.edsoo.ru/1c20
[TapannensHOCTH 937
MIPSMBIX U
IUTOCKOCTEHN
[TepnienaukymnspHO bubnuotexa [JOK
3 CTh MPSAMBIX U 12 https://m.edsoo.ru/1c20
IJIOCKOCTEN 9e37
Vsl Mexay bubnuoreka [IOK
4 MPSIMBIMA 1 10 1 https://m.edsoo.ru/1c20
MIOCKOCTSIMU 9e37
bu6mmoreka [IOK
5 MHoTOrpaHHUKH 11 1 https://m.edsoo.ru/1c20
9e37
OBLEMLL bu6mmoreka [IOK
6 9 1 https://m.edsoo.ru/1c20
MHOTOTPaHHUKOB 9637
[ToBTOpEHMeE:
bu6mmoreka [IOK
CEUCHHUS,
7 4 1 https://m.edsoo.ru/1c20
paccTosHus U 9637
yTIIBI
OBILEE
KOJIMYECTBO YACOB 68 5 0
10 [TPOT'PAMME
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11 KVIACC

N HaumenoBan | KoanuecTBo yacos DJIeKTPOHHbIE
[
" | HMe pa3aesioB u (uudposbie)
n/ Bcer | KouTpouabH IIpakTHYeck
TeM o0pa3oBaTe/bHbIC
n 0 ble padoThI He padboTsbl
NPOrpaMMblI pecypcsbl
Tera bu6mmoreka [IOK
12 https://m.edsoo.ru/1c209e
BpallleHUs
37
bu6moreka [IOK
OO6bEMBI TEN 5) 1 https://m.edsoo.ru/1c209e
37
BexTops! u bubnuoreka [IOK
KOOpPJIMHATHI B 10 1 https://m.edsoo.ru/1c209e
NPOCTPAHCTBE 37
[ToBTOpEHME,
0BobIIeHHE bu6mmoreka [IOK
’ 7 1 https://m.edsoo.ru/1c209e
cucTemMarusarg 37
Ysl 3HAHU T o
OBILEE
KOJIMYECTBO 34 3 0
YACOB I1O0
[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMast, IIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPUH W CIEACTBHS W3 HUX NPU PEIICHUH
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh MOHATUSMH: MMAPAJUICTHHOCTD U TEPICHINKYISIPHOCT TPSIMBIX
' U IJIOCKOCTEN
24 KnaccupumnmpoBaTh B3aMMHOE pAacIONIOKEHHE NPSMBIX M IJIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh TOHSATHSIMH: JBYTPAaHHBIA YroJI, TpaHW ABYTPAaHHOTO YIJIa,
7.5 pebpo NBYIpaHHOTO YIJIa, JIMHEWHBIA Yrojl IBYTPAHHOTO yTJia, TpaaycHas
Mepa ABYTPaHHOIO yria
- OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKIBIA M  HEBBITYKJIbIHI
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOIOI'PaHHUKA, TIPABUIIbHBIM MHOTOI'PaHHHUK
24 Pacnio3HaBate OCHOBHbIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuia, MpU3MA,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUis
7.8 K1accuUKaly (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAHHHUKH, MPaBUIIbHBIE
MHOTOI'paHHHMKH, IPSMbIE U HAKJIOHHBIE TIPU3MBI, TapaJlIeIeIUIIE bl )
7.9 OnepupoBaTh NOHATUAMU: CEKYILAsl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
210 OOBACHATH NPUHLHUIBI MOCTPOCHHSI CEYEHUH MHOTOIPAaHHUKOB, HCIIOJB3YS
' METO]] CJIeJIOB
CtpouTh ce4eHHUs MHOTOTPAHHMKOB  METOJOM  CJIEJIOB, BBINOJHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y
Pemate 3a1aun Ha HAXOXKJCHHE T€OMETPUUYECKUX BEIMYMH M0 00pa3laM HiIu
7.12 QITOPUTMaM, MPUMEHSS U3BECTHBIE AHAIUTHYECKHE METOJbl MPHU PelIeHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 3a]a4 Ha BBIYMCICHHUE DPACCTOSHUN MEXIy




JBYMsI TOYKaMH, OT TOYKH JIO MOPSIMOHM, OT TOYKH IO IUIOCKOCTH, MEKIY

CKPCHIMBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3ala4i Ha HAXO0XKXACHHUEC I'COMCTPUUCCKUX BCIIMYUH I10 o6pa3uaM Ui
alropurMaM, MNpuMEHAA HU3BCCTHLIC AHAJIUTUYCCKHUEC MCTO/blI MPH PCIICHHUU
CTAaHAAPTHBIX MATEMATHYCCKUX 3aJad Ha BbIYUCICHUC YIUJIOB MCKAY
CKpCHIMBAOIIUMHUCA HPAMBIMH, MCKIY Hp?[MOfI U IUIOCKOCTBIO, MCKIY

IJIOCKOCTSIMU, ABYI'PAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpHU3Ma,
nupamMuzia) ¢ MNpPUMEHEHHEM (QOpPMYJ, BBIUUCIATH COOTHOIIEHHUS MEXIY

TJTOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu TI0I0OHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CHUMMETPHUSI B IPOCTPAHCTBE, ILIEHTP, OCh H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX ~I'€OMETPUUECKUX (QUrypax, TMpeACTaBIECHHYIO Ha

YepTekax U PUCYHKAX

7.17

[IpumensaTs reomerpuueckre (akTbl I PEIICHHUS CTEPEOMETPUUYECKUX
3a4a4, IPEAroJararolUX HECKOJIbKO IIaroB pELIEHUs, €CIIH YCIOBUsA

MIPUMEHEHHUs 3a/1aHbl B sIBHOU (hopme

7.18

[IpumensTh  mpocTeilline MporpaMMHBIE  CPEICTBA U DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

7.19

[IpuBoaUTE mHpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEpPHOCTEM B MpUpPOAE HU

KU3HHU, paCllO3HABATh IIPOABJIICHHUE 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

7.20

[IpuMeHsATh TONydyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh pPEabHBIC
CUTYyallud U NPUMEHATh W3YYEHHbIC TMOHATUS B MPOLECCE TMOUCKA pEIICHUS
MaTeMaTH4ecKu CHOPMYTUPOBAHHON MpoOIeMbl, MOAECTUPOBATH pPeajbHbIC
CUTyalldd Ha S3BbIKE T€OMETPHUHU, HCCIEIOBaTh IOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM T€OMETPUYECKHX TOHATUH M TEopeM, ammapara aireOpsl,
peliaTh MpakTUYEeCKHe 3a/Ja4yl, CBA3aHHBIE C HAXOXKJIEHUEM T'eOMETPUUYECKUX

BCINYHNH




11 KJIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: IIMJIMHIPHYECKAss TOBEPXHOCTh, O0Opa3yromue
6.1 WIMHAPUYECKON  TIOBEPXHOCTH, IMIMHIAP, KOHHWYECKas IIOBEPXHOCTD,
o0pa3yrolire KOHNYeCKO MOBEPXHOCTH, KOHYC, cpepruuecKasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI
6.4 KinaccuduiupoBaTs B3auMHOE pacmoiokeHue chepsbl U MI0CKOCTH
OmnepupoBaTh MOHATHSAMHU: NIAPOBON CETMEHT, OCHOBAaHHME CErMEHTa, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP
6.6 Bbraucnare 00bEMBI W TUIOMAAW  TIOBEPXHOCTEH  TeN  BpaIICHHS,
' TE€OMETPUIECKUX TEIl C PUMEHEHUEM (opMyI
6.7 OnepupoBaTh MOHITHSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy U OTMCAHHBIN
' oKoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK UJIU TEJIO BpallleHUS
68 BbIyncnsaTh COOTHOIIEHHS MEXIY IUIOIMIAIsIMU MOBEpXHOCTEH U 0O0bEMaMu
' OTOOHBIX TE
6.9 N300paxkaTte u3yyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIC) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHUS TEJ BpaIlCHUS
W3Bnekatb, WHTEpHpEeTHPOBaTH M  MPeoOpa3oBbIBaTh HHPOpPMALMIO O
6.11 POCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MpeACTaBICHHYIO Ha YepTexkax
U PUCYHKaX
[IpumensaTs reoMerpuueckue GakThl I PEUICHHUS CTEPEOMETPUYECKUX 3ajad,
6.12 IPENOoIaralolliX HECKOJbKO IIaroB PpeIIeHUs,, €ClU YCIOBHUS MPUMEHEHMS
3aJaHbl B IBHOU opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoimonHATE  A€WCTBUS  CIOXKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
6.14 YMHOXXEHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKMMU CBONCTBAMU OHH
obnanarot




6.15

[IpumeHsaTh NpaBUiIO NapauIeIenUIe1a IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh NOHATHAMM: JEKApPTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOPAaMH, CKaJsIPHOE IPOM3BEICHHUE BEKTOPOB, KOJUIMHEApHbIE U

KOMIIJIaHAPHBIC BEKTOPbI

6.17

Haxonuth cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YMCIIO, YIOJI MEXKIY
BEKTOpaMHU, CKaJspHOE IMPOU3BEIICHUE, PACKIA/bIBATh BEKTOp 10 JABYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate HpOCTCI\/JIIHI/Ie reOMETPpUICCKUC 3aJadl Ha IMMPUMCEHCHHUEC BCKTOPHO-

KOOPAWHATHOI'O METOAa

6.20

Pemate 3aJa4ud Ha A0Ka3aTCJIbCTBO MaTEMaTHYCCKHX OTHOIICHUN W
HaXO0XJIACHUEC TCOMCTPHUYCCKUX BCIWUYHUH 110 06pa3uaM WM aJIroOpuTMam,
IPUMCEHAA U3BCCTHBIC METOJbI IIPpW PCUHICHWH CTAHAAPTHBIX MATCMATHUYCCKUX

3a7a4

6.21

[IpuMenaTs  mpocTelKMe NpOorpaMMHBIE  CPEACTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBoaUTE IpUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U KU3HHU,

pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

[IpumeHsTh TONydYeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTyallud U NPHUMEHATHh U3y4EHHbIE NMOHATHUS B MpOIECCE MOMCKA pPEUICHUS
MaTeMaTH4ecKu CHOPMYIUPOBAHHONW NPOOJIEMBbI, MOJEIMPOBATh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEA0BAaTh IOCTPOCHHBIE MOJENIN C
UCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH W TeopeM, armapara aireOpbl,
pelaTh MpaKkTUYEeCKHE 3a/1auyM, CBSI3aHHbIE C HAXO0XKJIEHUEM TeOMETPHUYECKHX

BCINYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHblE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUU

" CICACTBHUA U3 HUX

7.2

B3aumHoe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: NIEpeceKaroluecs, napauieiabHble
n  CKpCIIMBAIOIMUECA  IPAMBIC. Hap&HHGHBHOCTL NpAMBIX U IIOCKOCTEH B
MPOCTPAHCTBE: TMapajulesibHbIe TMPSIMbIE B MPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
NPSMBIX, NAPALIEIBHOCTh MPSAMOM W IUIOCKOCTH. YTJBI C COHAIlpPaBJICHHBIMU
CTOpPOHAaMH, yroJ MEXIY MPSIMBIMH B TpocTpaHCcTBe. [lapamiensHOCTh TUIOCKOCTEH:
MapajyielbHble TUIOCKOCTH, CBOMCTBA MapaJyieNbHBIX IOCKocTeil. [lpocreiimme
MPOCTPAHCTBEHHbIE (UTyphl HA IUIOCKOCTH: TeTpa’ap, KyO, mapajulefenunes,

MOCTPOEHUE CEUCHUI

7.3

[lepneHmuKynApHOCTh NPSIMOW M IUIOCKOCTH: TEpHEHAUKYJISPHbIE TMpsIMble B
MIPOCTPAHCTBE, MPSMbIE MapajljielibHble U MEePHeHIUKYIIPHbIE K IUIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH MPSIMOM U IIOCKOCTH, T€OpeMa O MPSIMOM MEepHeHANKYIIPHON
IJIOCKOCTHU. YTJIBI B MPOCTPAHCTBE: YroJl MEKIY MPSAMOIl U IIIOCKOCTBIO, IBYTPaHHBIN
yroJi, TMHEHHBIN yroJl ABYrpaHHOTro yria. [lepneHaukymsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTHU, PACCTOSHUE OT MPSIMOM /10 TIOCKOCTH, MPOEKIHsl (GUTyphl Ha
IJI0CKOCTh. [leprneHauKyasspHOCTh MIOCKOCTEH: MpU3HAK MEPIeHIUKYIIPHOCTH IBYX

mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTue MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHThl MHOIOI'DAaHHHMKA, BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOTPaHHMKM, pa3BEPTKa MHoOrorpaHsHuka. IIpusma: n-yrojbHas
pu3Ma, TPaHU U OCHOBaHUS IPHU3MBI, NpsiMas U HAKJIOHHAas NpPU3Mbl, OOKOBas MU
I0JIHAsl IOBEPXHOCTH NMpHU3Mbl. [lapannenenunen, npsMoyrojabHbli Hapasieaenunes] 1
ero cpoiictBa. [lupamupaa: n-yrombHas nupamuja, TpaHW M OCHOBAHUE NMHPAMUJIBL,
O0KOBasi W MOJIHAS MOBEPXHOCTh MHUPAMM[Ibl, NMPABUIbHAS U yCEUEHHAs MUpPaMUA.
OneMeHThl MpuU3Mbl M nupaMufbl. [lpaBUiIbHBIE MHOTOTPAaHHMKM: IOHSATHE
NPaBUIBLHOIO MHOTOIpaHHMKA, TpaBWJIbHAas TNpU3Ma W MpaBWIbHAs MHPaMUAA,
MpaBUJIbHAS TPEYTOJIbHAS NMMpaMU/a U MpaBUIIbHBINA TeTpasdap, KyO. Ilpeacrasienue o

NpaBHUJIbHBIX MHOI'OIpAaHHUKAX: OKTasJaAp, MAOACKA3Ap U HKOCAAPYIUc CeucHus




MIPHU3MbI U ITUPAMHUBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IMPSIMOM, TUNIOCKOCTH.
OneMeHTbl  CHMMETpUM B NHUpaMuJax, Napajulelenunenax, HpaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Bbruncnenue »5€eMEHTOB MHOTIOTpPaHHUKOB: pé0pa, auaroHanu, yriusl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MpPSIMOM MPU3MBI, IUIOIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH IMpsiMoi mpusmbl. [lnomans OokoBoi
IIOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHIBI, TeOpeMa O IUIOMAIN

yceu€HHol nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAASIMH TOBEPXHOCTEM,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH TNOBepXHOCTU. LlunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunyeckast HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
IJI0IIa b OOKOBOW W TIOJIHOM TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroliue u

BBICOTA4, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA W MHOTI'OI'PaHHHUKOB. MHOFOFpaHHI/IK, ONVCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béme. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus w3 He€. OOBEM IMIMHIPA,

KoHyca. O0BbEM 11apa 1 Iomaab chepsl

6.7

Ilomo OHbIC TCJ1a B MMPOCTPAHCTBCE. CooTHOmICHUS MCKIY miomaasaMu

MOBEPXHOCTEH, 00BEMAMHU MTOT0OHBIX TN

6.8

CeueHns MUIIMHApAa (HapaJIJICJIBHO U TICPHCHIOUKYIAPHO OCI/I), CCUCHUA KOHYCa




(mapanienbHOE OCHOBAHUIO U IPOXOJSIILEE YEPE3 BEPILNHY), CEUECHUS 1Iapa

Bextop Ha muockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOX€EHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Bnagenue meroaMu J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3a]1a4; YMEHHE
(dhopMynupoBaTh U OIIEPUPOBATH NOHATUSIMU: OTIPEAETICHUE, aKCUOMA,
TeopeMma, CIIEACTBUE, CBOICTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIILHBIE
(hopMyIUpOBKY; IPUMEHSTh UX; YMEHHE (POPMYIHpPOBaTh OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKACHHUE, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI,
HCII0JIb30BAaTh METOJT MaTEMAaTUYECKO UHIyKIIUU; TIPOBOUTH JI0Ka3aTeIbHbIE
paccyXAeHHUs NP PELIeHUH 3a]1a4, OLIEHUBATh JIOTUYECKYIO ITPaBUIBHOCTh
paccyXJeHUIi; yMEHHE ONIEpUPOBATh MOHATHSIMHI: MHOXECTBO, IIOJIMHOKECTBO,
orepanuy HaJl MHOXKECTBAMU; YMEHHE HCII0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jisi ONMCaHUsI pealIbHbIX IPOLIECCOB U SBIEHUI U
P pELIeHUH 3a]a4, B TOM YHUCJIE U3 JPYTUX Y4eOHbIX IPEIMETOB; YMEHHE
OTIepUPOBATh MOHIATUSIMU: I'pad, CBA3HBIN Tpad, AepeBo, IUKI, rpad Ha
IJIOCKOCTH; YMEHHE 331aBaTh U OMUCHIBATh I'padbl pa3IMuHbIMU CIIOCOOaMU;
HCIOJIb30BaTh I'padbl IPU PEIICHUH 3a/1a4

YMeHnue onepupoBaTh NOHATUSMU: HATYPAJTbHOE YUCIIO, LIEJI0€ YICIIO, CTENIEHD
C IIeJIBIM MOKa3aTesieM, KOpeHb HaTypaibHOM CTENEeHH, CTENEHb C
paloHaIbHBIM [TOKA3aTeleM, CTENEeHb C JeHCTBUTEIbHBIM OKA3aTENIEM,
aorapudm yucia, CHHYC, KOCUHYC U TaHT'€HC IMPOU3BOJIHLHOIO YHCIIA, OCTATOK
10 MOJYJIO, pallMOHAILHOE YUCIIO, UPPALIMOHAIBHOE YHCII0, MHOXKECTBA
HaATypaJIbHBIX, I[EJIbIX, PALIMOHAIIbHBIX, IEHCTBUTEIBHBIX YUCEI; YMEHUE
UCIOJIb30BaTh MPU3HAKY J€TUMOCTH, HAUMEHBLINI 00NN AETUTENb U
HauMeHbIIee olIee KpaTHoe, aaroput™M EBKinaa npu pelieHuu 3aaay;
3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMUA CUCTEMAMU CUUCIICHUS; YMEHUE
BBITIOJTHATH BBIYUCIICHNE 3HAYCHHUI U IPeoOpa30BaHus BEIPAXKEHHH CO
CTEeNeHsIMH U Jorapudmamu, npeodpazoBaHus APOOHO-PALIMOHATBHBIX
BBIPKEHUI; YMEHHUE ONEPUPOBATH MOHATUSIMU: TIOCIEI0BATEIBHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpudecKas mporpeccusi, 0eCKOHEYHO
yOBIBaroIasi reoMeTpudecKas Mporpeccusi; yMeHue 3a1aBaTh
MOCIIEZIOBATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX POPMYIT;
YMEHHE ONEPUPOBATH MOHATHSAMH: KOMILIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO Yncia, popma
3aMmucy KOMITJIEKCHBIX Yncen (TeoMeTpruyecKasi, TPUrOHOMETpUYecKast 1
anreOpandeckas); yMeTb IPOU3BOJAUTH apu(pMeTHUECKHE AEUCTBUS C
KOMIUIEKCHBIMU YHCTIAMH; TIPUBOAUTD MIPUMEPHI UCIIOJIb30BAHUS
KOMIUJIEKCHBIX YMCEIT;, ONIEPUPOBATh MOHATHIMH: MaTpHIia 2x2 u 3X3,
OTIPEJENINTEND MATPUILIBl, TEOMETPUUECKUI CMBICII OTIPEIEIIUTEINS

YMmenue ONCpUPOBATH IOHATUAMUA: PALITUOHAIIBHBIC, UPPALIMOHAIIBHBIC,
IMOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCTPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPUPOBATH MOHATUAMU:
TOXKACCTBO, TOXKACCTBCHHOC Hpe06pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO,
cucreéMa ypaBHeHPIfI 1 HCPABCHCTB, PaBHOCHJILHOCTDH ypaBHeHHfI, HCPABCHCTB




U CHCTEM; YMEHHUE PEIIaTh YPABHEHUs], HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
Pa3JIMYHBIX IPUEMOB; PELIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI I PELLICHUS
MaTeMaTUYeCKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTel HAyKu U peaslbHON
KU3HU

YMeHue onepupoBath NOHATHAMU: QYHKIUS, YETHOCTH (PYHKIIHH,
NePUOUIHOCTD (DYHKIUH, OTPAHHYCHHOCTh ()YHKIIMHA, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOOJIbIlIee M HAUMEHbIIIee 3HAUCHHS
(GyHKIMHU Ha TPOMEXKYTKE, HeTpepbIBHAsI (PYHKINS, aCHMIITOTHI TpaduKa
(GbyHKIMY, TIEpBasi ¥ BTOpasi MPOU3BOAHAs (YHKIINH, TEOMETPUIECCKUAN U
(u3nueckuii CMbICI MPOU3BOIHOM, IEpBOOOpa3Hast, ONPEAeIEHHBIN HHTETpaI;
YMEHHE HaX0UTh ACUMITOTHI Tpaduka QyHKIINH; YMEHUE BBIYUCIAThH
MIPOU3BO/IHbIE CyMMBbI, IPOU3BECHMSI, YACTHOTO U KOMIO3UIIMN (DYHKIIHH,
HaxXOJUTh YpaBHEHUE KacaTeIbHOU K rpaduKy QyHKIUU; yMEHUE HAXOAUTh
MIPOU3BO/IHBIE ANEMEHTAPHBIX (PYHKINI; YMEHNE UCII0JIb30BATh IPOU3BOIHYIO
JUI “ccreioBaHusl QyHKIMM, HaX0UTh HAUOOJIbIINE U HAUMEHbIIIHE
3HaueHus QYHKINH; CTPOUTDH IpapUKi MHOTOUJIEHOB C UCIOJIb30BAHUEM
anmapara MaTeMaTHYeCcKOro aHajln3a; MIPUMEHSTh IPOU3BOIHYIO JUIS
HaX0XJACHUS HaWJIy4Ilero peleHus B IPUKIaJHbIX, B TOM YHCIIE COIIMAIBHO-
SKOHOMUYECKHUX U (PU3UYECKUX 3a7adax; HaXOUTh IJIOMAIU U 0OBEMBI HUTY
C TIOMOIIIbIO MHTETpaja; MPUBOAUTH IPUMEPHl MaTEMaTHUYECKOTO
MOJIETUPOBAHUS € TOMOIIBIO T depeHIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh NOHATUIMU: Tpaduk GyHKIIUHA, 0OpaTHAs PyHKIHS,
KOMMO3UIUs QYHKINHA, THHEHHAs QyHKIM, KBaIpaTHIHAas QyHKITUS,
panroHanbHas PyHKIHS, CTeTIeHHAs QYHKIUS, TPUTOHOMETPHYCCKHE
(dbyHKIIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITUHU, TTIOKa3aTeIbHAs 1
norapudmudeckas GyHKIIUN;, YMEHHUE CTPOUTH rpaduKu U3y4EeHHBIX (PYHKITUH,
BBITIOJTHATE TIpeoOpa3oBaHus rpa@uKoB (PyHKIIHHI, HCTIOIB30BaTh TpaduKH s
U3yUYCHHS MTPOIECCOB U 3aBUCUMOCTEH, IPH PEIICHUN 3a]1a4 U3 IPYTUX
y4eOHBIX MPEJIMETOB U 3aja4 U3 peallbHOW )KM3HU; BHIPAKATh (GOPMYJIaMH
3aBHCHMOCTH MEXKY BETMYNHAMHE;, UCIIOJIh30BaTh CBOMCTBA U I'paduKu
(GyHKIUH 151 pelieHus] ypaBHEHHI, HEPAaBEHCTB U 3a/1a4 C TlapaMeTpaMH;
n300paXkaTh Ha KOOPIUHATHOM TUIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM

YMeHue peratb TEKCTOBbIE 33714 pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOLIEHTHI,
JI0JIM U 4acCTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh TOBAPOB M YCIIYT, HAJIOTH,
3aJauu U3 00JIACTH YIIPABJIEHUs JIUYHBIMU M CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPABHEHNUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO
3aJjauu, UCCIIE0BATh MOJIY4YE€HHOE PEeLIeHHE U OLICHUBATh NPaBA0NO0J00HOCTb
pe3y/bTaTOB; YMEHHUE MOJIEIUPOBATh PEAIbHbIE CUTYAI[UH Ha S3bIKE
MaTEeMaTHKH; COCTABIIAThH BHIPAXKEHHUSI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCIIOBUIO 33J1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH pe3ysIbTaT

YMeHue onepupoBaTh NOHATUAMHU: CpeaHee apupMeTHuyeckoe, MeaHa,
HauOoJIbllIee M HAaUMEHbIIIee 3HaUeHUs1, pa3Max, JUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHUE YUCIOBOT0 Habopa; yMEHUE U3BJIEeKaTh, HHTEPIPETUPOBATD
nH(pOpMaIINIO, IPEACTaBICHHYIO B TAOJIMIIAX, HA UarpaMMax, rpapukax,
OTpaXKarollylo CBOICTBA pEAJIbHBIX ITPOLIECCOB U ABJIEHUI; PEICTABIIATh
MH(GOPMAIIHIO C IOMOIIBIO TAOIUI] U JUarpaMM; UCCIIEI0BATh CTATUCTHYECKHUE
JIAHHBIE, B TOM YHUCIIE C IPUMEHEHHEM I'padMueCcKUX METOJIOB U 3JIEKTPOHHBIX




CPEICTB; rpaMueCKU HCCIIE0BAaTh COBMECTHBIE HAOIIOAEHHS C TIOMOILBIO
JarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHIMHU: CIyYalHbIN ONBIT U CITydaifHOE COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'pa)UIeCKUX METOIOB; TPUMEHATH (POPMYJIBI CII0KEHUS U
YMHOXXEHUS BEPOSITHOCTEH, (POpMYITy IOJTHON BEPOSITHOCTH, POPMYITY
Bepnymnm, komOuHaTOpHBIE (PaKTHI U (OPMYIIBI; OLICHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; YMEHHE OTIEPUPOBATH OHATHIMHU: CTydaiiHas BeJTMYMHA,
pacrpeneneHrue BEpoATHOCTEN, MAaTEMAaTUYECKOE OKUAHUE, TUCTIEPCHS U
CTaHJAPTHOE OTKIJIOHEHHE CITy4ailHOW BEJIMYHMHBI, (YHKIIUU PACTIPEACICHUS U
IJIOTHOCTH PaBHOMEPHOT0, OKA3aTENIbHOTO U HOPMAIBHOTO PaCIPEACIICHUN;
YMEHUE UCIOJIb30BAaTh CBOMCTBA U3YYEHHBIX PACIIPENEICHUN Ul peICHUs
3a/1a4; 3HAKOMCTBO C OHATHUSMU: 3aKOH OOJIBIINX YUCEI, METO/IbI
BBIOOPOYHBIX MCCIIEI0BAHNIN; YMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHU S
3aKOHA OOJIBIIMX YKCEN B MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIIEPUPOBATH MTOHATUAMHU: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YNUCIIO
nepecTaHoBOK; OMHOM HbI0TOHA; yMEeHHE TPUMEHITh KOMOMHATOPHBIE (haKThI
W PacCyXXJEHUS JUIsl peIECHUs 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEAIBHBIX
COOBITHI{; COCTABIIATH BEPOSATHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH
TTOJTY4EHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATHIMU: TOUYKA, MPSAMast, IIJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJINUYMHA yIJIa, INIOCKAW YroJI, IBYTPAHHBIA YTrOJ, TPEXTPAHHBII
YTOJI, CKPEILHUBAIOIIHECS IPSIMBIE, IAPAUIEIbHOCTD U MIEPIEHAUKYIISIPHOCTD
HIPSIMBIX U IJIOCKOCTEH, YTOJI MEXKIY IPSAMBIMH, YTOJI MEKIY IPAMOU U
IJIOCKOCTBIO, YTOJI MEXY IIJIOCKOCTSAMH, PACCTOSIHAE OT TOYKH JI0 INIOCKOCTH,
PacCTOSHHE MEXY MPSIMBIMU, PACCTOSTHUE MEKY IIJIOCKOCTSMU; YMEHUE
HCIOJIb30BaTh IIPU PELICHUH 3a/1a4 U3yUYEHHbIE (PAKThI U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEr0 MHpa;
CTPOUTb MAaTEMAaTUYECKUE MOJEIIN C IIOMOILBIO T€OMETPUUECKUX IIOHATHN U
BEJIMYMH, PELIaTh CBSI3aHHBIC C HUMM ITPAKTUYECKUE 3a1a4H
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YMeHue oneprupoBaTh NOHATUSAMU: IJIOMIA/b (GUTYPBI, 00BEM PUTYPHI,
MHOTOTPaHHHK, MPAaBUIbHBIA MHOTOTPAHHUK, CEYEeHHE MHOTOTPAaHHHKA, KYO,
napasuiesienune 1, npusma, nupamMuia, Gurypa u IOBepXHOCTh BpaLCHUS,
WIMH]IP, KOHYC, IIap, cepa, MmIomaas cQepsl, IIoNaab MoOBEPXHOCTH
MUPAMU/JIBL, TPU3MBL, KOHYCA, HJIUHIPA, 00BEM Ky0a, MPSMOYTOJIBLHOTO
napasuieNienune1a, TupaMubl, IPU3Mbl, [IUIUHAPA, KOHYCa, [1apa, pa3BEpTKa
MOBEPXHOCTH, CEUEHUSI KOHYCa U LIUIUHAPA, MapalIeIbHbIE OCH WIH
OCHOBAaHUI0, CEUYEHHUE I11apa, MI0CKOCTh, Kacaromascs chepbl, HUIHHIPA,
KOHYCa; YMEHHE CTPOUTH CEUEHHE MHOTOTPaHHUKA, U300paxaTh
MHOTOTPaHHHUKH, QUTYPBI U MOBEPXHOCTH BPAILICHUS, X CEUCHUs, B TOM YHCIIe
C IOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSITh CBOMCTBA
TeOMETPUUECKUX (PUTYP, CAMOCTOSTENBHO (POPMYITUPOBATH ONPEACTICHUS
u3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBONCTBAX U MpPU3HAKAX
reoMeTpHYecKux Guryp, 000CHOBBIBATH MIIM OTPOBEPTaTh UX; YMEHUE
MPOBOAUTH KJIacCU(UKALIMIO (PUTYp O pa3NUUHBIM MIPU3HAKAM, BBITIOTHSTh
HE0OXO0IMMBbIE JOTOJHUTENbHBIE TTOCTPOCHUS
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YMeHue onepupoBaTh NOHATUAMU: ABMKEHUE B IIPOCTPAHCTBE, MapaJlJIebHbIN
NIEPEHOC, CUMMETPHS Ha INIOCKOCTU U B IPOCTPAHCTBE, MIOBOPOT,
npeodpa3oBaHue MoA00Us, MTOA00HbBIE (PUTYpPBI; YMEHHE PaclioO3HABATh PABHBIC
U 1I0JJ00HbIe (PUTYpPBI, B TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;




UCIIOJIb30BATh TEOMETPHUYCCKHUE OTHOIICHHS IPU PELICHUY 33/]1a4; HAXOJIUTh
reOMETPUYECKUE BEITMYHMHBI (JUIMHA, YTOJI, IUIOIIa/b, 00BEM) IPH PELICHUH
3a7a4 U3 APYrux yueOHbIX IPEJMETOB U U3 PEAIbHOM KU3HH; YMCHUE
BBIYUCIISTh TEOMETPUUECKHIE BEIMYMHBI (JUTUHA, YTOJI, IUIOMIAh, 00BEM,
IUTOMIA/Tb IOBEPXHOCTH), UCIIOJIB3Ysl M3y4eHHbIE (POPMYJIBI U METOIbI, B TOM
YHCIIE: TUIONIA b IOBEPXHOCTH ITUPAMU/IBL, IPU3MbI, KOHYCA, IIHIMH/IPA,
wiomaas chepsl; 00bEM Kyda, PSIMOYTOIBHOTO TTApAJUICIICTIAIIC A, TTHPAMUIBL,
IPU3MBI, IIWIMH]IPA, KOHYCA, IIapa; YMCHUE HAXOAUTh OTHOLICHUE 00BEMOB
10JJOOHBIX GUTyp
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YMeHue onepupoBaTh HOHATHIMHU: MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
BEKTOP, KOOPIMHATHI TOUYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YMCIIO, PA3JIOKEHHE BEKTOpa 10 0a3ncy, CKalsipHOE
MPOU3BEJICHNE, BEKTOPHOE MTPOU3BEICHUE, YTOJI MEXKIY BEKTOPAMH; YMEHUE
WCTIOTIh30BaTh BEKTOPHBIN M KOOPAWHATHBIN METOJ TS PEIICHHS
TeOMETPUYECKUX 33]1a4 M 3a/1a4 APYrUX y4eOHBIX MPEJIMETOB
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YMeHnue BpIOMpaTh MoAXOIAIINI METO JUIsl pellieHus 3a/1a4uM; TOHUMaHHUe
3HAYUMOCTHU MaTEMaTUKU B U3yYEHUH MPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U ABJICHUH; YMEHHUE PACIIO3HABATH MIPOSBICHUE 3aKOHOB
MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPUBOJANTH IPUMEPBI MAaTEMATHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTeMAaTHYE€CKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUS
1 Yucna v BIYMCICHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
15 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOHM, MPOIEHTEHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 ApupmeTruecKknii KOpeHb HaTypalbHOW cTerneHu. JleWcTBUS ¢ apupMeTHYECKHUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenensp ¢ 1enbiM nokasareneMm. CTeneHb ¢ paloHaIbHBIM Moka3aTeneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHra. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. /lecaTHIHBIE U HATYPAIBHBIE JIOTapUPMBI
JlelicTBuTenpHBIC YKcIa. Apu(MeTHIecKre Oneparuy ¢ JAeHCTBUTEIBHBIMHA YHCIAMH.
1.7 [TpuOnmkEHHBIE BBIUMCIICHUS, IPABUJIa OKPYIJIEHUS, IPUKUKA U OLIEHKa pe3yibTara
BBIUYHUCIICHU T
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(DMHUIESCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMudIecKie HEpaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodbl 3amanus ¢(yHkuumu. I'padux  GyHkiuu. B3aumuo oOpartHble
' ¢byuakiun. Y€rHpie u Heu€THbIe GpyHKuuu. [lepuonudeckre QyHKIMN
32 O6nacte ompeneneHUss W MHOXKECTBO 3HadeHWd QyHKiuu. Hymm QyHKnmum.
' [IpomMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.




MakcuMymMbl W MUHMMYMbl (GyHKUuH. HawuOonpliee W HauMeHblee 3HAYCHHE

(GYHKIMHU HAa TPOMEXKYTKE

CrenenHast (yHKIHS ¢ HaTypaJIbHBIM U IIENIBIM MOoKa3zareneM. E€ cBoiicTBa u rpaduk.

33 CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku pa3peiBa. AcuMITOTH rpadukoB (pyHKIui. CBOHCTBA (QYHKINI, HETIPEPBIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipou3BoiHbIE FI€MEHTAPHBIX PYHKIMN
[IpumeHeHre NpPOU3BOAHON K HCCIENOBAHHWIO (QYHKIMH Ha MOHOTOHHOCTh H
4.2 sKkcTpeMyMbl. HaxoskeHue HanOOJbIIero M HaMMEHbIIEro 3HaueHus (QYHKUUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHocTh
6.3 Kombunartopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYecKoro anaiausa, reomerpus. ['eomerpus, 10-11 knaccsl/
Atanacsa JI.C., byry3oB B.®., Kagomues C.b. u npyrue, Akuroneproe o0uiectBo «M3aarenbcTBo

«IIpocsemenne»

METOAUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
3uB b.I'. -I'eomerpus. [Iunakruueckue matepuans: 10-11

Caaksan C.M.-U3yuenue reomerpuu B 10-11 knaccax

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://physicon.ru/courses/catalog/30/36/320/2637/
pemry EI'D
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