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ITporpamma o maremaruke YOY COILl «ObmieobpazoBarenbHbiii eHTp «lllkona» Ha ypoBHE
cpenHero ooOmiero obOpa3zoBaHusi coctaBieHa Ha ocHoBe DenepanbHOil paboueill MporpaMMbl MO
yuebHomy npenmMety «MaTemaTHKay yriryOJeHHbIH ypOBEeHb, TPEOOBAHHUH K pe3ysbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBI CPETHETO 00I1Iero oopasoBaHus, mpeacraBieHHbIX B DI'OC
COO.

[IporpamMma cocrout u3 3-x Moayieil: anreOpa U Hadajga aHaiau3a, FTEOMETPHS, BEPOSITHOCTh U
CTaTUCTHKA.

Moayab «AjredOpa u Ha4YaJIa AHAJIN32)

MNOACHUTEJBbHASA 3AIINCKA

Y4eOHblii MOAynb «Airedpa M Hayala MaTeMAaTUYECKOTO aHalu3a» SIBISIETCS OJHHUM U3
HanboJiee 3HAYMMBIX B IPOrpaMMe CPEIHET0 00IIero o0pa3oBaHus, IIOCKOIBKY, C OTHOW CTOPOHBI, OH
o0ecrieurBaeT MHCTPYMEHTANbHYIO 0a3y [UIsl U3y4YEHHsS] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C
IpYyroil CTOPOHBI, (HOPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIUICHHE OOYdYaloUIMXCsi Ha YPOBHE,
HEOOXOIMMOM JJIsi OCBOCHHSI MH(GOPMATUKU, OOIIECTBO3HAHUS, MCTOPUH, CIIOBECHOCTU U JAPYTUX
TMCUUIUIAH. B pamMkax qaHHOTO yueOHOro Kypca 00yJaromuecs OBIa/IeBal0T YHUBEPCATLHBIM SI36IKOM
COBPEMEHHOM HayKH, KOTOpas (GopMyIHpyeT CBOU JIOCTHKEHHUS B MaTeMaTHUECKOi opme.

VY4eOHbIil MOAYNb anreOpbl MW Hadal MaTeMaTHYeCKOro aHalM3a 3aKjaJbIBa€T OCHOBY JUIS
YCIICLTHOTO OBNAJCHUS 3aKOHAMHU (DU3MKH, XMMUU, OMOJIOTUHU, TTOHMMaHUs OCHOBHBIX TEHJICHIIUN
PasBUTHUA SKOHOMHUKH U 061H€CTB€HHOI71 JKM3HHU, IMO3BOJICT OPHUCHTHPOBATHCA B COBPCMCHHBIX
UU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIONb30BaTh HX JUIS JallbHEHIIEero
o6pa3013aH1/m n B HOBCCHHGBHOﬁ JKM3HU. B TO XKe BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I 1 JIOTHYECKHU
CTPOIrUMH KOHCTPYKIHUAMU aJIF€6pI>I U MAaTCMAaTUYCCKOI'0 aHaJIM3a pPas3sBUBACT YMCHUC HaAXOAWUTb
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTUHHOCTH, JIOKa3bIBaTh YTBEP)KACHUS C MOMOILBIO HHAYKIUH U
paccyxaarh JAE€IyKTHUBHO, MCIIONb30BaTh OOOOIIEHHE W KOHKpPETH3aluio, a0CTparupoBaHUE U
aHaJIoOruio, GopMUpPYeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xonme wusyueHuss yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTUYECKOro aHaIu3a»
o0yyaroIuecs Mojiy4yaroT HOBBIH OIBIT peIIeHUs MPUKIAIHBIX 337a4, CAMOCTOSATEIILHOTO NOCTPOCHUS
MaTE€MaTHYECKUX MOJEIIEH PEANIbHBIX CUTYal[ui, HHTEPIIPETAUHU TIOJYYCHHBIX PEIICHUH, 3HAKOMATCS
C IpUMepaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOLIMMHUCS
MAaTEMAaTUUYCCKUMU OTKPBITUAMU U UX aBTOpaMU.

Y4eOHbIf Kypc o00NagaeT 3HAYUTENBHBIM BOCHUTATENBHBIM TOTEHIIMATIOM, KOTOPBIH
peanin3yeTcss Kak uepe3 Y4yeOHbII Marepual, CHOCOOCTBYIOUIMI (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUs, TaK U uyepe3 crneuupuky ydyeOHOH AedaTenbHOCTH, TpeOyroled MpooKUTENbHOMN
KOHIOCHTpAallMKM BHUMAHUA, CAMOCTOATCIIBHOCTHU, aKKYPATHOCTH U OTBETCTBCHHOCTH 3a HOJ'Iy‘IGHHI;IfI
pe3yJbTar.

B ocHoBe Meronuku oO0ydeHusi anredpe M HayajdaM MaTeMaTH4YeCKOro aHaiu3a JIeKHUT
JesITeIbHOCTHBIN MPUHLIUI 00y4eHusI.

B crpykType yuebHOTO Kypca «AiredOpa W Havajla MaTEMaTHYECKOTO aHAIN3a» BBIICICHBI
CIIEYIOIIINE COIePKATETbHO-METOIUYECKUE TUHHH: «HucTa U BerauciaeHus», « DyHKuu u rpagukm,
«YpaBHEHMS U HepaBeHCTBa», «Havama Maremarnueckoro ananusa», «MHOXeCTBa U Joruka». Bee
OCHOBHBIE COJIEpKaTeIbHO-METOAMYECKUE TMHUH N3YYaIOTCs Ha MPOTSHKEHUH JIBYX JIeT 00ydeHHs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHAS ApPYyr Apyra U IOCTEIEHHO
HACBIIASICh HOBBIMHU TeMaMH M paszaenamu. JlaHHBIA y4eOHBIM Kypc SIBISETCS HHTETPATUBHBIM,
IMOCKOJIBKY O6’Be)II/IH$IeT B cebe COACPIKAHNUE HCCKOJBKUX MAaTEMATUYCCKHUX JUCHUIIIMH, TAKHMX KakK
anrebpa, TPUTOHOMETPHUS, MAaTEMAaTHUYECKUI aHAIIU3, TEOPHs] MHOXKECTB, MaTeMaTUUYeCKasl JIOTUKA |
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apyrue. [lo mepe Toro kak oOydaromipecs OBIAJEBAIOT BCcE 0ojee HIMPOKUM MaTeMaTHYECKHM
anmapaTtoM, y HHUX IIOCIIEJOBaTeIbHO (QOPMHUPYETCS M COBEPILICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYeCKYyl0 MOJIEIb PEaTbHON CUTyallud, TPUMEHSATh 3HAHUS, MOJTYYEHHBIE MPU U3YYCHUHU
y4eOHOro Kypca, JJIsl pPelIeHUs CaMOCTOSITENbHO CHOPMYIHPOBAHHON MaTeMaTUYeCKOM 3ajauu, a
3aTe€M MHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTOIMYeCKas: JUHUS «Yucna W BBIYUCICHUS» 3aBepuiaeT (opMUpOBaHUE
HAaBBIKOB HCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HAuyaTO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemaHero oOmiero obpa3oBaHHs 0c000€ BHHUMaHHUE YICISIETCS
(OpPMUPOBAHHUIO HABHIKOB pPAIlMOHAIBHBIX BBIYHCICHUH, BKIIOUYAIONIMX B Ce0S HCIIOJIL30BAHHE
Pa3IMYHbIX POPM 3aIMCH YHCIa, yMEHUE JIe1aTh IPUKHUJIKY, BBITOIHIATH IPUOIMKEHHBIEC BHIYUCICHUS,
OLICHMBATh YHUCIJIOBbIE BBIPAXKEHUS, pabOTaTb € MAaTeMaTUYECKUMH KOHCTAaHTaMHU. 3HAKOMBIE
oOy4aroluMCsi MHOXECTBa HATypalbHbBIX, IENbIX, PALUOHAIBHBIX M JCHCTBUTENBHBIX YHCEIN
JIOTIOJIHSIFOTCSI MHOKECTBOM KOMIUIEKCHBIX Yncel. B KaXJ10M M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE MY crienn(rueckre 3aaun 1 onepaluu: AeJeHUe Hallelno, ONepUpPOBaHIE OCTaTKaMH
Ha MHOXXECTBE LEJbIX YHCEN, OCOObIE CBOMCTBA pALMOHAIBHBIX U HPPALMOHAIBHBIX YHCE],
apudmeTHyecKkue omepanuu, a TaKKe M3BJICUCHUE KOPHS HATypalbHOW CTENEHH Ha MHOXECTBE
KOMIUIEKCHBIX uncen. biarogaps mnocienoBareabHOMY PACUIMPEHUIO KPyTa UCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH HMX NPUMEHEHMs ISl PEUICHHUS pPa3IM4YHBIX 3a1ad (Gopmupyercs
IIPE/ICTAaBICHUE O €UHCTBE MAaTEMAaTUKU KaK HayKd U €€ poJid B IIOCTPOECHUU MOJENEH PEeasbHOro
MUpa, HIUPOKO UCTIONB3YIOTCS 0000IIeHEe U KOHKPETHU3AIIHSL.

JIuans «YpaBHEHHUS U HEPABEHCTBA» PEaJM3yeTCs Ha MPOTSHKECHUH BCEro oOydeHHs Ha YpOBHE
cpenHero obmiero o0pa3zoBaHus, HOCKOJIbKY B KaKI0M pazjene [IporpaMmmel mpeaycMOTPEHO pelieHre
COOTBETCTBYIOIIMX 3ajady. B pesynabrare oOywaromiyecs OBJAIEBAIOT pPa3jIMYHbIMH METOAaMU
pelleHrs  palMOHANbHBIX,  UPPAlMOHANBHBIX,  IOKA3aTEeNbHBIX,  JIOTAapU(PMHUUYECKHX U
TPUTOHOMETPUUECKUX YpaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]ay, COJEpKalUX MapaMeTphl.
[lonydyeHHble yMEHUS MIMPOKO HCHIOJIB3YIOTCS TPU HUCCIENOBAaHUU (GYHKIUNH C TOMOIIBIO
MPOU3BOHOM, TpPHU pPEIICHWH MPHUKIAAHBIX 3aJad W 3aJad Ha HaXOXICHHWE HAMOONBIINX W
HAaUMEHBIINX 3HaueHWW QyHkuuu. JlaHHas cojepkaTenbHas JMHUSA BKIIOYaeT B cels Takxke
(¢bopMHpOBaHHE YMEHHUI BBINOIHATH Pacd€Thl Mo ¢opMmysaMm, IpeoOpa3oBaHUs palMOHAIbHBIX,
MPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, @ TAK)KE BBIPAKEHUM, COJEPKALIMUX CTEIICHU
n norapudmbl. bmaronaps u3ydeHuro anreOpanyeckoro MaTepuana MPOUCXOAUT JalIbHeIIee
pa3BUTHE aNTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS OOy4arommxcs, GOpMHUPYIOTCS HaBBIKU
JENYKTUBHBIX pacCyXKIeHUH, paOdOoThl ¢ CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH
Y 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HepaBEeHCTB. AnreOpa mpeaiaraeT 3hGeKTUBHbIE HHCTPYMEHTHI
JUIS pEUIeHHs] MPAKTUYECKUX W €CTeCTBEHHO-HAyYHbIX 3ajay, HarjiigHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKA HayKH.

CopepxarenbHo-MeToAnYecKas TMHUS «DYHKIIUU U Tpad UK TECHO NMEPEIIETAeTCsI C APYTUMU
JTUHUSAMHU y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO CMBICTIE 3a/1aéT MOCIE0BATeIbHOCTh MU3yUeHUs
Matepuana. M3yueHue cTeneHHOW, IMOKa3aTeIbHOW, JorapupMUyUecKoil U TPUTOHOMETPUYECKUX
(GyHKIUH, X CBOMCTB U Ipa)KOB, UCTIOIB30BaHUE QYHKITUH [T peIICHUS 3a/1a4 U3 APYTUX yUEOHBIX
MIPEIMETOB U pPeasbHOM JKU3HHU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHaJIM30M, TaK U C pelIeHHEeM
ypaBHeHHUH W HepaBeHCTB. [Ipu »TOoM OoibIIoe BHMMaHUE yensercs (OPMUPOBAHHIO YMEHUs
BBIpaXaTh (HOpMyJaMy 3aBUCUMOCTH MEXKIY Pa3IuYHBIMH BEJIUYHMHAMH, UCCIIEIOBATh TOJyYCHHBIC
GYHKIIUHU, CTPOUTHh MX rpadukud. MaTtepuan 3TOH coaep)KaTeIbHOW JIMHUU HalleleH Ha pa3BUTHE
YMEHUN ¥ HaBBIKOB, MTO3BOJISFOIINX BBIPAXKATh 3aBUCUMOCTH MEXKTy BETUYMHAMU B Pa3IuIHON popMe:
aHaIMTUYeCKOW, rpaduueckoii u crnoBecHOW. Ero wu3ydeHwe cHocoOCTBYET pPa3BUTHIO
AITOPUTMHUYECKOTO MBINIJICHUS, CTIOCOOHOCTH K OOOOIIEHUI0O W KOHKPETH3AIlUH, HCIIOJIh30BAHUIO
AHaJIOTHH.

CopepxarenpHast auHMS «Hadama MaTemMaTHUecKOro aHaiau3a» I03BOJSET CYIIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 33/1a4, JOCTYIHBIX O0yYarOIIIMCSI, TaK KaK
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y HHUX TOSIBJISIETCS BOBMOKHOCThH CTPOUTH TPapUKHU CIOKHBIX (QYHKIIHHA, OIPEICNIATh UX HAUOOIIbIITNE
M HauMEHBUIME 3HAYECHMS, BBIYUCIATH IUIOMAAX GUryp U OOBEMBI Tel, HAaXOAUTb CKOPOCTU H
YCKOpPEHHUs mpolieccoB. JlanHas coqepkaresibHasi TMHUS OTKPBIBAET HOBBIE BOZMOXHOCTH MTOCTPOCHHUS
MaT€MaTUYECKUX MOJIENEH pEalbHbIX CUTYallMil, MO3BOJISIET HAXOAUTh HAaWJIy4yllee pEIICHHE B
MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHUYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTHYeCKOro aHajliu3a CIOCOOCTBYET Pa3BUTHUIO a0CTPAaKTHOTO, (OPMaibHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHI PacliO3HABATH MPOSIBIICHUS 3aKOHOB MAaTEMAaTUKH
B HayKe, TEeXHHUKe U UcKyccTBe. O0yuaroniyecs: y3HatoT O BBIJAIOUINXCS PE3yabTaTaX, MOJIYYeHHBIX B
X0JI€ Pa3BUTHS MAaTEMATUKH KaK HAYKH, U 00 UX aBTOpaX.

CopepxarenpHo-MeTOIUYECKas! TMHUSA «MHOXKECTBAa U JIOTUKA» BKJIIOYAET B ce0s 3JIEMEHTHI
TEOPUM MHOXECTB W MaTeMaTUYEeCKON JIOTMKU. TeopeTHKO-MHOXKECTBEHHBIE MPEICTABICHUS
MIPOHU3BIBAIOT BECh KYpPC LIKOJIBHONM MaTeMaTHUKU M IpeajarairoT Hambosee yHUBEpPCalIbHBIN S3BIK,
OOBEMHSIONIUNA BCE pasfeibl MaTeMaTHKH U € TPWIOXKEHUH, OHH CBS3BIBAIOT pPa3HBIC
MaTeMaTUYeCKUe JUCHUIUIMHBI U HX MPUIIOKEHHs B eauHoe 1enoe. [lostomy BaxHO aaTh
BO3MOKHOCTh  OOy4YaromieMycsi TOHHUMATh TEOPETHKO-MHOXXECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTeMaTUKU U HUCIOJIb30BaTh €ro JJIs BBIPAKEHHUS CBOUX MbICHEH. JIpyrMM Ba)KHBIM INpPU3HAKOM
MaTEeMaTUKHU KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHUM U CIIEIOBAaHUE
onpeeaEHHBIM IPaBUIIaM IOCTPOEHUS 10KA3aTENbCTB. 3HAKOMCTBO € 3JIEMEHTAMU MaTeMaTHYeCKON
JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYCCKOTO MBIIIICHUS OOYYarOIIMXCs, MMO3BOJSIET UM CTPOHUTH
CBOM PacCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (GOPMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHHUS.

B ydueOHOM Kypce «Aurebpa W Havajga MaTEMATHYECKOTO aHAINM32» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOJAEIMPOBAHUS, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATh ()OPMUPOBAHUIO HABBHIKOB
MOCTPOCHUSI MOJEJICH PEabHBIX CUTYyallui, UCCIEAOBAHUSI 3THX MOJIEJICH C MOMOIIBIO armapara
anreOppl 1 MAaTEMATHYECKOTO aHajn3a, MHTEPIPETAlUU MOJTYYSHHBIX PE3ylIbTaToB. Takue 3adaHus
BIUIETEHBI B KOXKJBIN U3 pa3/iesioB MPOrpaMMbl, IIOCKOJIBKY BECh MaTepHasl yueOHOTO Kypca IMIHPOKO
WCIIONB3YETCS JIsl PELICHMs NMPUKIAIHBIX 3anad. [Ipu pelieHun peanbHbIX MPAKTUYECKUX 3a7ad
oOyJaromuecsi ~ pa3BUBAIOT  HAONIONATENBHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, UCHONIB30BaTh AaHAOTHIO, 0000maTh ¥ KOHKPETH3UPOBATH MpPOOIEeMYy.
JlesiTenbHOCTH 110 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33]1a4 OPraHU3yeTcs B MpoIecce
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauaisa MaTeMaTHYeCKOTO aHAIHU3a.

Ha n3ydyenue yuebHoro mozaysis «Anredpa u Hayajla MaTeMaTHYECKOTO aHATIN3a» OTBOIUTCS 272
gaca: B 10 kmacce — 136 yacos (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HEZIENIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Parmonanbhbele uncia. OOBIKHOBEHHbIE M JECSATUYHBIE IpOOHM, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue Apodu. [lpumenenue npobeil U MPOUEHTOB Ui peLIeHUs] MPUKIAJAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U pPeaIbHOMN KU3HU.

JleiictButenpHble 4Yncia. PanuoHalbHBIE W HppalMOHAIBHBIC 4YHcTa. ApupMeTHYECKHe
ONepallM¥ C JEHUCTBUTEIBHBIMA YUCIaMU. MOIyllb IEHCTBUTENBHOIO 4YMCIIA U €ro CBOWCTBA.
[TpuOnmxEHHBIE BBIYUCIIEHUS, IPABUJIa OKPYTIICHUS, TPUKUIKA U OLIEHKA pe3y/bTaTa BEIUUCICHUH.

Crenenp ¢ nenbiM mokaszareneM. bunom Herotona. Hcnosb3oBanue mnoaxojsiien (popMel
3alUCH IEUCTBUTENBHBIX YHCEIT JUIsSl pEIIEHUS TPAKTHYECKUX 3a/1a4 U MTPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €0 CBOMCTBA.

Crenenp ¢ palUoOHaJIbHBIM IIOKa3aTeleM U €€ CBOICTBa, CTENEHb C JEWCTBUTEIbHBIM
[I0Ka3aTeseM.
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Jlorapudm uncna. CoiicTBa jorapudma. JlecsiTHuHbIC U HaTypaJbHbIE JTOTApU(MBL.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxnaecTBa ¥ TOXISCTBEHHBbIE mpeoOpa3oBaHUS. YpPaBHCHHE, KOPEHb YPaBHCHHS.
PaBHOCUIIbHBIE YpaBHEHHS U ypaBHEHUsA-ClIeICTBUA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcCHOBHBIE METOJIBI PEUICHHS IEJIBIX W JPOOHO-PAIlMOHATBHBIX ypaBHEHWH W HEPABEHCTB.
MHorouieHsl OT OJHOW NEepeMeHHOM. JlelleHrne MHOro4jeHa Ha MHOTOYJIEH ¢ OCTaTKoM. Teopema
besy. Muorounens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKAIINX CTEICHU U KOPHH.

Uppaumnonansusie ypaBHeHHsl. OCHOBHBIE METO/bI PEIICHUS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTeIbHBIX YPABHEHHH.

[IpeoOpa3oBaHue BBIpaKEHHH, COIEPIKALTUX JTOTapru(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IbI PELICHHS IOTapU(PMUUECKUX ypaBHEHUH.

OcHoBHBIE  TpUTOHOMETpHUeckue ¢opmynbl. IIpeoOpazoBaHne  TPUTOHOMETPUIECCKHX
BbIpaKeHUI. PelieHne TpUroHoMeTpuuecKux ypaBHEHUI.

Pemenne cucrem JMHEHMHBIX YypaBHEHHMH. Marpuna CHCTEMBl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTPULbl 2X2, €r0 TeOMETPUUECKUI CMBICT M CBOWCTBA, BEIYMCIICHHUE €r0 3HAUCHUS,
MIPUMEHEHUE OTPEICTUTEINS ISl PEUICHUs CUCTEMbI IMHEWHBIX ypaBHEHUM. Perienue npukiiaaabix
3alad C TOMOINBIO CHCTEMbI JIMHEWHBIX ypaBHeHUU. lccnemoBaHue MOCTPOEHHOM MOJENU ¢
ITOMOLUIbIO0 MATPULL U OIpeEIUTENEH.

[TocTpoeHne maTeMaTHyeCKUX MOJENEH pealbHON CUTyalldd C TOMOIIbIO YpaBHEHUU H
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a1a4 U 3a/1a4 13
pa3IMYHBIX 00JacTel HayKH U peaslbHOM JKU3HH.

DOyHKUUH U rpaguKu

Oyukuws, cnocoOsl 3aganust GyHKIMU. B3anMuo oOpatubie pyHkuu. Kommosunus GyHKIIHA.
I'padux Gpynkumu. DnemMeHTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacTh ompeneneHus W MHOXKeCTBO 3HaueHWil (yHkumu. Hymu ¢ynkmum. IlpomexyTtku
3HaKOMOCTOSIHCTBA. Y€THble W Heu€THhie (yHKuuu. [lepumoamueckue Qyukuu. [IpomexyTku
MOHOTOHHOCTH (yHKIIMKH. MakcuMymbl U MUHUMYMBI GyHKIMU. Hambosblnee u HanmMeHbIllee
3Ha4YeHUs QYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has U JPOOHO-TUHEIHAs (QYHKIHH. DJIEMEHTapHOE HUCCIECOBAHHE U
MMOCTPOEHUE X TPa(UKOB.

CrenenHast GyHKIIHS ¢ HATYpaJIbHBIM U IeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
1 rpaduK KOpHS N-0i cTeneHH Kak (GyHKIIMN 0OpaTHOW CTENEHH ¢ HATypaJIbHbIM IOKa3aTeeM.

[TokazarenpHass u jorapudmuueckas (QyHKIUHU, UX CBOiicTBa W Tpaduku. Vcmonp3zoBaHue
rpadukoB PYHKUINN U1 pellieHUs] ypaBHEHUH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIMpe/IeJICHHe TPUTOHOMETPHUECKUX (YHKIMI YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCMMOCTH B pEallbHBIX Mpolleccax W sBIeHUsX. ['paduku peanbHbIX
3aBUCHMOCTEMN.

Havana maTeMaTH4ecKoro aHajaimsa

IlTocinenoBaTeabHOCTH, CHOCOOBI 3aJaHHUsA MOCJIENOBaTEIbHOCTENH. MeTon MaTeMaTHYECKON
WHIYKUMA. MOHOTOHHBIE W OTpPAaHUYEHHBbIE TOCIEAOBATENbHOCTU. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHalln3a KaK aHajln3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpudeckasi mporpeccun. beckoHeuHo yObIBaromas reoMeTpudecKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIEH TE€OMETPHUYECKON mporpeccun. JIMHEHHBIN W
SKCMOHEHIHANBbHBIN pocT. Yucno e. @opmyna CIoKHBIX TPOLEHTOB. Mcnonap30BaHue IpoOrpeccuu
JUTSL peIIeHUs peaTbHBIX 33]1a4 TMPUKJIAHOTO XapaKTepa.
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HenpepbiBHble QYHKIIMM U UX CBoWcTBA. TOYKM pa3pbiBa. ACUMHOTOTHI TpapUKOB (HYHKIIMM.
CBoiicTBa (yHKUUMH HENpepbIBHBIX Ha OTpe3ke. MeToa MHTEpPBAJIOB Ul PEIICHUS HEPABEHCTB.
[TpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN ISl peIICHHs 3a/1a4.

IlepBas u Bropas npousBoaHble (yHKUMU. OrmpeneneHue, reoMeTpuYeckuili u Qpusnueckuii
CMBICII IPOU3BOTHON. Y paBHEHUE KAacaTeIbHOM K rpaduKy QyHKIUH.

IIponsBonHble 31eMeHTapHbIX (GyHKUMH. [Ipon3BogHas CyMMBbI, NPOM3BENEHUS, YACTHOIO U
KOMITO3ULIUH (PYHKITHIA.

MHo:xecTBa H JIOTHKA

MHoOXecTBO, OlepaluMyd HaJ MHOXECTBaMU W UX cBoWcTBa. [uarpammsl Ditnepa—Benna.
[IpuMeHeHHe TEeOpEeTUKO-MHOKECTBEHHOIO ammapara JUlsl ONMCAHUS PpEealbHBIX IPOLIECCOB U
SBJICHUI, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMAaTHYECKOIO OOBEKTa, CIEACTBUE, JJOKA3aTelIbCTBO,
PaBHOCHIIbHBIEC YPaBHEHUSI.

11 KJIACC

Yucna v BoIYMCTICHUS

Harypanbhble u nenble yncina. [lpumeHenne npu3HakoB A€IMMOCTH LEJbIX YACEIT, HAUOOIbIIHNHA
obmuii nenmurens (nanee — HOJl) u Hammensinee obmee kpatHoe (mamee — HOK), ocrarkoB mo
MOZYJII0, alnroput™a EBkinzaa uist peiieHns 3a1a4 B LEJbIX YnCIax.

KommiekcHbie uncina. Anredpanyeckasi © TPUTOHOMETpHUYECKasi OPMBI 3aITUCH KOMIUIEKCHOTO
qucia. ApupmMeTndeckre onepariy ¢ KOMIJIEKCHBIMU YnciaMu. M300paskeHre KOMITJIEKCHBIX YUCeN
Ha KoopauHaTHOM ruiockoctu. Popmyna Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOTO 4YHUCIIa.
[IpuMeHeHre KOMIUIEKCHBIX YMCEN JUIsl peleHHs] (PU3NYECKUX U FEOMETPUUECKUX 3a]1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYIIHOCTb YPAaBHEHUN WM HEPABEHCTB. PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100op KOpHEH TPUTOHOMETPUYECKMX YPaBHEHUI C TIOMOIIBI0 TPUTOHOMETPUUYECKOMH
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHHUs] CUCTEM MU COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3nuyHbIX 001acTell HAYKH U peasIbHOM XKU3HH, UHTEPIpeTalns OIYYEHHBIX pe3yIbTaToB.

DyHKkUUH U rpaguKu

I'papux kommoszunuu ¢yHkuui. I'eomerpuyeckre o0pa3bl YpaBHEHUI U HEpaBEHCTB Ha
KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'padmueckue meToabl pelieHus ypaBHEHUI M HepaBeHCTB. ['paduueckre MeTolbl pelieHus
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rpadukoB PyHKIUN 715 UCCIAEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPHIE
BO3HUKAIOT NPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB U peabHON KHU3HH.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHHe TPOM3BOJHONW K HCCIEIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTb U AIKCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPHIBHON (DYHKIIMH HAa OTPE3KeE.

IIpumeHeHne MPOU3BOIHON ISl HAXOXKIEHUS HAWIYYILEro PEeIIEHUs B NMPUKIAAHBIX 3a/]a4ax,
JUIS OIPEJIENIEHNS CKOPOCTH M YCKOPEHUS IIpolecca, 3aJaHHoro Gopmynoi mim rpaduxkom.
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[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBoOoOpa3HbIX. [lepBooOpa3Hble 3IeMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxXoXk/1€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eoMerpudeckuii cMbICa MHTErpasna. BeluncieHue onpeneaéHHOro MHTerpaiga 1o
dhopmyne HeroTona-JleiioHuUIA.

[IpumeHenne WHTErpasia JUIsi HAXOXKIEHHS IUIOIAACH IUIOCKHX (uryp u  00bEMOB
TE€OMETPUUYECKUX TEll.

[Tpumepsr pemenuit auddepeHIHaTbHBIX ypaBHEHUH. Marematndeckoe MOJICIIMpPOBaHHUE
peabHBIX MIPOLECCOB C MOMOILBIO (P PepeHINaIbHbIX YPABHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O MOAYJISL «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHCcKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH IPAXKAAHCKON MO3HUIIMUA O0YYAIOIIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIEeCcTBa, MPEICTABICHUE O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUMN, MPOLEYp TPAKIaHCKOTro o0I1IecTBa (BIOOPHI, OMPOCH U IPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMM MHCTUTYTaMU B COOTBETCTBUHM C UX (PYHKUMSIMH U
Ha3HAYCHHEM,;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HIACHTHUYHOCTH, YBaXEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHMCKOW MAaTEMaTHWKH, LEHHOCTHOE OTHOWIEHHWE K JOCTH)KEHUAM POCCHUCKHX
MaTEMaTHKOB M POCCHICKON MaTeMaTH4eCKOW MIKOJbI, HCTIOIb30BAaHUE ITUX JOCTHXKEHUN B IPYTHX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE JYXOBHBIX LIEHHOCTEW POCCHUHCKOro Hapoza, c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMs, 3STUYECKOr0 TIOBEJEHUS, CBA3aHHOTO C IPAKTUYECKUM IIPUMEHEHUEM JTOCTHXKEHNN HAyKU
U ESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO Oy1yILIETO;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas 3CTETHKY MaTeMaTHUYeCKHUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/ay, peIIeHUl, paccCyXaAeHUlH, BOCIPUMMYMBOCT K MAaTEMaTHYECKUM acleKTam
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoro BoCHUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHHS NMPUMEHATh MAaTEMaTUUYECKHE 3HAHMSI B MHTEpecax 3JI0pOBOr0 U
6e3omacHOro obpasa JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbBIO (3/J0pPOBOE MUTAHHUE,
cOamaHCUPOBAaHHBINA PEXKUM 3aHATUHN U OT/AbIXA, peryisipHas pusndeckas akTUBHOCTb), pU3NUECKOE
COBEPLICHCTBOBAHNE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYJy, OCO3HAHUE IEHHOCTHU TPYAOJIOOMS, MHTEpPEC K pPa3NUuHbIM chepam
npodeccuoHalbHOM JAESITeTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MPUIIOKEHUSIMU, YMEHUE
COBepILIaTh OCO3HAHHBIN BBHIOOpP Oyaylel nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IJIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHMUIO M CaM000pa3oBaHHUIO Ha
MIPOTSKEHUM BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PELICHUM NPAKTHUUYECKUX 3ahad
MaTeMaTH4eCKON HalpaBJIeHHOCTH;

7) 3K0I0TMYECKOr0 BOCTIMTAHUSA:

cOPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KYJIbTYpPhl, TOHMMAaHHME BIUSHUSA  COLMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBbHOM CpEnbl, OCO3HAHUE
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FJIO62U]LHOFO XapaKTepa 3KOJIOTHYCCKUX HpOGHeM, OpHUCHTAlIHUA Ha MPUMCHCHUC MATCMATUUCCKHUX
3HAHUU 715 pellIeHus 3a7a4 B 00J1aCTH OKpY’Karollel cpeibl, IIIaHUPOBaHUE OCTYIKOB U OLEHKU HX
BO3MOJKHBIX ITOCJIEACTBUH IJI1 OKPYKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U OOIIECTBEHHOMN MPAKTUKH, TOHHMMaHUE MaTeMaTHYEeCKOW HayKH Kak c(ephl 4emoBeueCcKon
ACATCIIbHOCTH, DTAIIOB eé Pa3BUTHUA U SHAYUMOCTH JIS1 pa3BUTHA HUBUWIN3AllNH, OBJIAICHUC A3BIKOM
MaTEeMaTUKd W MaTEeMaTH4YeCKOW KyJIbTYpOH KakK CpeICTBOM IIO3HaHUS MHUPA, TOTOBHOCTb
OCYHICCTBIIATDL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBIISITh U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUHA MEXIYy MOHATHAMM, (OPMYJIHUPOBATh ONpEIeNeHUs] MOHATUH, YCTaHaBJIMBATh
CYIIECTBEHHBIN TMPHU3HAK KIacCU(UKALIWU, OCHOBAHUS JJsi O0OOOIICHWS M CPaBHEHHS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYyIUpOBaTh W MPEOOpPa3OBBIBATh CYKICHHSA: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIE, YCIOBHBIE;

BBISIBJIITH MATEMaTHIECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHs B (haKkTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKIEHHSX, NpeIJlaraTb KPUTEPUM JUISl BBIABICHHMS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUI;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTelIbCTBA MAaTEMAaTHUECKUX YTBEpPXKIEHHUH (IIpsIMble U OT
MPOTHBHOTO), BBICTPANBaTh apTyMEHTAIINIO, TPUBOAUTH PUMEPHI 1 KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBOIbI;

BBIOMpaATh CHOCOO perieHusl yd4eOHON 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMS,
BbIOMpPaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIOJb30BAaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUNH HHCTPYMEHT MO3HAHUSA, (OpPMYJIHUPOBATH
BONIPOCHL, (DUKCHpYIOIIME MPOTUBOpEUnE, NpodiIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIM AKCIIEPUMEHT, UCCIIEA0BAHNE TI0 YCTAaHOBIEHUIO
0CcOOEHHOCTEH MaTeMaTH4eCKOro 0ObEKTa, SBJICHHUS, MPOLIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMY;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAaHUs, OLEHUBATh JTOCTOBEPHOCTh IOJYYEHHBIX DPE3YyJIbTaTOB, BBIBOJOB U
0000IIIeHMI;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATh MPEINOJI0KEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh JIe(UIMTH MHPOPMALIMU, JaHHBIX, HEOOXOAMMBIX JUIsi OTBETAa HAa BOIPOC U IS
pellIeHus 3a/1auH;

BbIOMpaTe  MH(OpMANMIO M3  UCTOYHHMKOB  pA3jIMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATHh HH(OPMALIHIO Pa3IMUHBIX BUAOB U (POPM MpeICTaBICHMUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3NUYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.
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KoMMyHnMKaTUBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

OO0uenne:

BOCHPUHUMATH U (DOPMYITHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSIMU U LIEISIMU OOILIEHUS,
sSICHO, TOYHO, 'PAMOTHO BbIPAXKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W IMHCbMCHHBIX TCKCTAaX, AaBaTb
MOSICHEHHUSI 110 XO/1y PELICHHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBINH Pe3yIbTaT;

B XO0Ji¢ OOCYXJCHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
pelaeMoil 3agauM, BBICKA3bIBaTh WJEH, HAIIEJICHHBbIE Ha IOUCK PELICHHs], COIMOCTaBISATH CBOU
CYXACHMSI C CYKIEHUSMHU JAPYTUX YYaCTHHUKOB JUAJIOra, OOHapyXHUBaThb PA3JIMYUE U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpCACTAaBJIATE PE3YJbTAaTbhl PCUICHUA 3adda4u, OSKCICPUMCHTA, HWCCICAOBAHHWA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3ajad MPE3CHTAllMd U OCOOCHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranuszaums:

COCTaBJIATh IUIAH, alNTOPUTM PEHICHHS 3a/ladyd, BBIOUPATH CIIOCOO0 pEIICHUS ¢ Y4ETOM
HUMEIOIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

BJIQJICTh HaBBIKAMHU IMO3HABATEIIBHON peIeKCHM KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBHHA H
MBICITUTENBHBIX MPOLIECCOB, UX PE3YNIbTATOB, BIAJAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTUIeCKOM 3a1a4u;

MPEeIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHHH 3a/ladd, BHOCHUTH
KOPPEKTUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM, OOBSICHATH MIPUUUHBI JOCTHXKCHHS W
HEJOCTHKEHHS PEe3yabTaTOB AESITENbHOCTH, HAXOIUThH OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHaA 1€ATEIBLHOCTD:

MOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW WM HWHAMBUAYaTbHOU pabOThI mpu
pelieHny y4eOHbIX 3a/1a4, MPUHUMATH I1eJIb COBMECTHOH JI€ATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOoThI, pacTpeesiTh BUILI pabOT, 10roBapuBaThCs, 00CYXIaTh MPOIIECC U PE3YIhTAT
paboThl, 000011aTH MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOCykaeHus, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOThI M KOOPAMHUPOBATH CBOM ACHCTBUSI C JPYTUMU
YIeHaMH KOMaH/Ibl, OLIEHHBATh KadyeCTBO CBOETO BKJIaJa B OOMMU MPOAYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K kon1y o6yuenust B 10 kiaacce oOydaromuiics MOIYYUT CIAEAYIOLINE TPEAMETHbIE PE3YJIbTaThl
M0 OTJIEBHBIM TeMaM paboueit mporpaMMel yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHu4ecKoro
aHaJIA3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJIHO ONEpUPOBATH IMOHATUSAMU: paIMOHATIBHOE YHUCIO, OECKOHEYHas NepuoArYecKas
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YMCIIO0, MHOXKECTBA PALIMOHATBHBIX U ACHCTBUTENBHBIX YHCEI,
MOZYJIb AEHUCTBUTEIBHOTO YHCIIA;

IPUMEHATH JPOOM M TMPOLEHTHI AJS pPEeIIeHus] NPUKIAJHBIX 3a7ad U3 Pa3IUYHbIX OTpaciei
3HaHUU U peaJbHOM )KU3HU;
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OPUMEHATh NPUOMKEHHBIC BBIYUCICHHS, TpaBWIa OKPYIJICHUS, MPUKHIKY M OLEHKY
pe3yJibTaTa BIYUCIICHUN;

CBOOO/IHO ONIEPUPOBATH IOHATUEM: CTEIIEHD C LIETIbIM I10Ka3aTeNEM, UCII0Ib30BaTh OAXOAIIYIO
¢dbopMy 3amucu JEUCTBUTENBHBIX YHUCEN JUIsl PELICHUs MPAKTHUYECKUX 3aJad U Ipe/CTaBIICHUS
JTaHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpPaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10KA3aTENIEM;

CBOOOJHO ONEpUpPOBAaTh MOHATUAMM: JiorapudM YHCIA, JAECATUYHBIE W HATypalbHbIE
norapupmbl;

CBOOOJHO OINEPUPOBATH IOHATUSMM: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOTIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, APKKOCHHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpUPOBAaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHUSI U YPAaBHEHUS-CIIEICTBUS, PABHOCHIbHbIE HEPABEHCTBA;

IPUMEHSATH PA3JIMUYHbIE METO/IbI PEILIEHUS PALIMOHAIBHBIX U IPOOHO-PAIMOHANIBHBIX YPaBHEHUH,
IIPUMEHSITh METO/1 MHTEPBAJIOB JIUIsl PEIICHUSI HEPaBEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: MHOTOYIEH OT O/IHOM NepeMeHHON, MHOTOUJIEH C LEJIBIMU
KO3 pHUIHreHTaMH, KOPHU MHOTOUJIEHA, IPUMEHSATH JIeJIEHIEe MHOTOYJICHa HA MHOTOUJICH C OCTATKOM,
TeopeMy besy u Teopemy Buera i pemienus 3agauy;

CBOOO/IHO ONEPUPOBATh MOHATHIMH: CUCTEMA JUHEMHBIX YPAaBHEHUH, MaTpUIlA, ONPEACITUTEIND
Matpulbl 2 X 2 U €ro reOMETPUYECKUNA CMBICI, UCIOJIb30BaTh CBOMCTBA ONpEAENUTeNs 2 X 2 i
BBIUHCIICHUS] €r0 3HAYEHUs, INPUMEHATh OIpPENEIUTENN Il PELICHUs CUCTEMbl JIMHEWHBIX
YPAaBHEHUI, MOJEIMPOBaTh PEAJIbHBIE CUTYAllUH C IIOMOILBIO CHCTEMBI JIMHEHHBIX YpaBHEHUH,
HCCIIEI0BaTh MOCTPOCHHBIE MOJIEIM C IOMOILBIO MATPUIl U OMNPEIENIUTEeNeH, UHTEPIPETUPOBAThH
IIOJIy4YEHHBIN PE3yJIbTaT;

WCTIOJIh30BATh CBOMCTBA JEMCTBUI C KOPHAMU JIJIsl TPe0Opa30BaHUs BHIPAKEHU,

BBINOJIHATH MPeo0pa30BaHMsI YMCIOBBIX BBIPAKEHUH, COEpKALIUX CTENEHH C PAallMOHAIbHBIM
MIOKa3aTeseM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB I MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUH;

CcBOOO/IHO ONEepUpOBaTh MOHITUSIMH: MPpPALMOHATbHBIE, MMOKa3aTeIbHbIE U Jorapudpmuueckue
YPaBHEHUs, HaXOOUTh MX PEIIECHUS C NOMOLIBI0 PABHOCWIIBHBIX IIEPEXOJO0B MU OCYILECTBIIAA
IIPOBEPKY KOPHEW;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHUYeckHMe  (QopMysbl  JUIsl  MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJHO  ONEpPUPOBATH  TOHATHEM: TPUTOHOMETPUYECKOE  YpPaBHEHUE, IPUMEHSThH
Heo0xoIuMble (YOPMYIIBI 1JIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MO/JIJINPOBATh pealbHble CUTYallMd Ha SI3bIKEe alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA 10 YCJIOBUIO 33/1a4H, UCCIIEI0BAaTh IOCTPOECHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara
anreOpsbl.

DyHKIUHN U TPaPUKH:

CBOOO/THO ONEPUPOBATH NOHATUAMU: GYHKIIMS, CIOCOOBI 3aaHus PYHKIIUH, B3AUMHO 0OpaTHbIe
GyHKIUH, KOMIO3UIMS GYHKIUH, TpaduK (YHKIIMH, BBIIOJHATH 3JEMEHTapHbIE NMPeoOpa3oBaHUs
rpaduKoB PyHKIIHIA;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTH OMPEENIEHUS U MHOXECTBO 3HaYCHUH (yHKIINH,
HYJIH (PYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

cBOOO/IHO OMEpPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE PYHKIINH, IEPUOANYECKHE (PYHKIINH,
MPOMEKXYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U MHMHHUMYMbI (DYHKIMHM, HauOoibliee MU
HauMeHbIIee 3HaUYeHNe PYHKIIUU Ha TPOMEXKYTKE;
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CBOOOJHO ONEpUPOBaTh TMOHATHSAMM: CTENEHHAas (YHKIUS C HATYpaJbHBIM U LEJIbIM
nokasaresueMm, rpaduk cTeneHHON (pyHKIUM C HAaTypalbHbIM U LEJIBIM II0Ka3aTeneM, rpaduk KOpHs
N-oii cTeneHu Kak GyHKIMK 0OpaTHOM CTETeHU C HATYPaJIbHBIM ITOKa3aTeleM;

OIIEpUPOBATH MOHATUAMU: JINHEHHASA, KBaJipaTUYHAsA U JPOOHO-TMHEHHAs (PyHKIMH, BBIIIOIHATD
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEpPUPOBATh IOHATHAMM: IIOKa3zaTelbHass M Jorapupmuueckas (QyHKUIUH, HX
CBOWCTBA U TpadMKy, UCIIOIB30BATh UX I'PApUKH JUIS PEIICHHS YPaBHEHUIA,

CBOOOJHO ONEpUPOBaTh IOHATUSAMH: TPUTOHOMETPUYECKAs OKPYXHOCTb, OIIpEeIICHUE
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh rpaduku GYHKIUHI U1 HCCIeI0BAHUS POLIECCOB M 3aBUCUMOCTEN IIPU pEeIIEHUH
3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB M PeajbHOM JKU3HHU, BBIPAXATh (OPMYJIaMU 3aBUCHMOCTHU
MEXy BEJINYUHAMY;

Hayana maTreMaTH4eCKOro aHaIM3a:

CBOOOJHO ONEpUPOBATh IOHATUAMHU: apupMeTHyeckass M TIeOMeTpUYecKas IpOrpeccus,
0eckoHeuHO YyOBIBAIOIIasi T€OMETPHYECKasi MPOTPECCHs, JIMHEHHBIN W SKCIIOHCHIMAIBHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh IIPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MOHATUSAMH:  IOCJIEJOBATENBHOCTh,  CIIOCOOBI  3aJaHMs
IIOCJIEI0BATEILHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE I1OCIEA0BATEIBHOCTH, ITOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOIr0 aHajIn3a KakK aHaiu3a 0€CKOHEYHO MallbIX;

CBOOOJHO OIEPHPOBATH NOHATHAMH: HENpPEpHIBHBIE (YHKIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIUH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO OIEpUPOBAThH MOHATHEM: (DYHKIIHS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSITh CBOMCTBA
HeNpepbIBHBIX (DYHKIMIA 1J1s1 peleHus 3a1ay;

CBOOOJHO ONEpUPOBATh MOHATHAMHM: TIEpBasi U BTOpPasi MPOU3BOAHBIE (DYHKIINHU, KacaTeIbHas K
rpaduky GyHKIUY;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, TIPOU3BENEHUS, YACTHOTO W KOMIIO3UIUH JBYX (YHKIHUH,
3HATh MPOU3BOHbIE SJIEMEHTAPHBIX (PYHKIIHIA;

HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.

MHoKecTBA H JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;

HCIIOIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmnapar Uil ONUCAaHUsS PEAJbHBIX IIPOLECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX IMPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMMU: OIpe/ieIeHue, TeopeMa, ypaBHEeHHEe-CIIECTBHUE, CBOMCTBO
MaTeMaTHYeCKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHiy o6ydenus B 11 kiacce oOyyaronmuiics NOIy4UT CIEAYIOINE PEAMETHbIE Pe3yIbTaThl
10 OTAEJIbHBIM TeMaM pabodeil mporpamMmsl yueOHOro Kypca «Airedpa n Hayajia MaTeMaTHYeCKOT 0
aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: HATYpaIbHOE U 1I€JI0€ YUCII0, MHOXKECTBA HATypaJIbHBIX U
LETIBIX YHCEJI, UCITONIB30BaTh MpU3HAKH aeauMocTH nensix yncen, HOJl u HOK naTypanpHBIX uncen
JUISL pelleHus 3a1a4, IPUMEHATh alnroputM EBkinna;

cBOOO/JHO ONEpPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIO, 3allMChIBaTh HaTypalbHbIE YHCIIA B
Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CYUCIICHUS;

CBOOO/IHO ONEPUPOBATH MOHATHSAMH: KOMILJIEKCHOE YHCIIO U MHOKECTBO KOMIUJIEKCHBIX YHUCEIl,
MPEJCTABIATh KOMIICKCHBIE YHCIA B aJIreOpandeckol U TPUTOHOMETpHUYECKON (popme, BBITOIHATh
apudmeTryecKue ornepan ¢ HUMU U U300pakaTh Ha KOOPJIMHATHON TJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

cBOOO/HO ONEpUpOBaTh MOHITUSIMH: WPpPAaLMOHATbHBIE, MMOKa3aTelbHbIe U Jorapudmuueckue
HEPABEHCTBA, HAXOAUTh UX PEIICHMS C [IOMOILIbIO PABHOCUIIBHBIX IIEPEXOIOB;
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OCYILLIECTBIISATH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpUPOBaTh IOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, HPUMEHSThH
HE00X0AUMBbIe (POPMYITBI ISl pEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO ONEpUpPOBAaTh IMOHATHUAMHU: CHUCTEMa M COBOKYIHOCTb YpaBHEHMH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIICHHUS CUCTEMbl U COBOKYIHOCTEM
palnMoHaAIbHBIX, UPPALIMOHATIBHBIX, IIOKA3aTEIbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiaTb  palUOHANbHBIC, HWppalMOHAIbHBIC, IIOKa3aTelbHble, JOrapupMUUECKUe U
TPUTOHOMETPUUYECKUE YPAaBHEHMsSI U HEPABEHCTBA, CO/IEPIKaIlie MOAYIIM U IapaMeTphl;

MPUMEHATH TpadUuecKue METOABI Ul PEIICHUs] YpaBHEHHH M HEPaBEHCTB, a TAKKE 3a/1a4 C
napameTpamy;

MOJICIMPOBATh PEATbHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMBbl IO YCIOBUIO 3a/laud, MCCIEJOBATh IIOCTPOECHHBIE MOJAEIH C
MCIOJIH30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATH MOIYYEHHBIN pe3ybTarT.

DOYyHKUUH U TPaPuKu:

CTPOUTH TpaUKK KOMITO3ULIUU (DYHKIIHI C TOMOIIBIO AJIEMEHTAPHOT'O UCCIIEI0BAHMS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TeOMETpHUUYECKHEe 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIUHATHOH IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIMH [T MOJCTUPOBAHMS U CCIIEIOBAHUS PEANBHBIX TPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHaIn3a:

WCIIOJI30BAThH MPOU3BOJHYIO JIJISl HCCIIE0BAHUS (PYHKIIMHM HA MOHOTOHHOCTD U 9KCTPEMYMBEI,

HaXO/AUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMM HENPEPBIBHON Ha OTPE3KE;

HCII0JIb30BaTh MPOU3BOAHYIO JUISl HAaXOXKIACHMSI HAWIYYLIEro pelieHus B MPUKJIAJHBIX, B TOM
qucie COLMabHO-I)KOHOMUYECKHX, 3a7ayax, JJIs ONpe/eleHuss CKOPOCTH U YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYJION MU TPadUKOM;

CBOOOJHO OIEpUPOBaTh IMOHATUSAMHU: IEpPBOOOpa3Has, ONpPENEeNEHHBI HHTErpaji, HaxXxoIUTb
[1epBOOOPA3HbIE ANEMEHTAPHBIX (PYHKIUHN U BBIYUCIATH UHTETpal 1o popmyse Herorona-JleloHuia;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTErpana;

UMETh TNPEJICTaBICHHE O MaTeMaTHUYeCKOM MOJICIMPOBAaHUM Ha TNpPUMEPE COCTaBJICHUS
i QepeHInanbHbIX YpaBHEHUH;

pelmars MpHUKJIaJHble 3aJayd, B TOM YHCII€ COLMAIBbHO-3KOHOMHYECKOTO U (PU3UYECKOTo
XapakTepa, CpeICTBAaMHA MaTEMaTHYECKOIO aHAJIN3a.
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10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO 1eHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu v rpadpuku. CreneHHas QyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeneie  IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 I/ICCJ'IG,Z[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapupMHUECKUe HEPABEHCTBA
KomruiekcHbie uncia 10
HarypanbHble u 1ienble yncna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
HDOBEDSEMOL0 IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeJHero o0mero 00pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIECHUS
11 OnepupoBaTb TOHATHSAMH: PAUOHAIBHOE M JCHCTBUTEIBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI
19 Beimonuate  apudmermueckue  omnepauMd ¢ palMOHAIBHBIMH U
' JCCTBUTEIILHBIMU YHCIAMHU
13 BeimonusaTe npuOIMKEHHBIC BHIYMCICHUS, UCIOJB3YsS MpaBUiIa OKPYIJICHUS,
' JieNIaTh IPUKKUJIKY U OLICHKY pe3yJIbTaTa BBIYMCICHHUH
OnepupoBaTh MOHATUAMHU: CTENEHb C IEJIbIM IOKa3aTejaeM, CTaHIapTHas
14 dopma 3amucH JCHCTBUTENBHOTO YHWCIA, KOPEHb HATypalbHOW CTEIECHH,
UCMOJIb30BaTh HOJAXOAALIYI0 (OpMY 3alucu ACHCTBUTEIbHBIX YHUCEN I
penIeHns MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JAHHBIX
OnepupoBaTh MOHATHIMHU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJILHOTO YTIJIA;
1.5 UCMONb30BaTh  3alMCh  NPOM3BOJIBHOIO  yrjia  d4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIHH
2 YpaBHEHMs 1 HEpaBEHCTBA
OnepupoBaTh MOHITUSMHU: TOXIECTBO, YpPaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanyroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YPABHEHUE
29 BeimonHATe TipeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPUUYECKUE YPABHEHMUSI
BeimonuaTe mpeoOpa3oBaHUs ILIENbIX, pPAlMOHAIBHBIX M HPPALMOHAIBHBIX
2.3 BBIDQKEHUI W pemarb OCHOBHBIE THITBI IIETBIX, PpAIMOHAIBHBIX U
UppalMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
24 [TpuMeHATH ypaBHEHUSI U HEPABEHCTBA JUISl PELICHUs MaTeMaTHYECKUX 3a/1a4 U
' 3a]1a4 U3 pa3Iu4HbIX 00J1acTell HayKu U pealbHON )KU3HU
MogenupoBaTh peaNbHBIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH
2.5 BBIPQ)KEHUS, YpAaBHEHMs, HEpaBEHCTBAa IO YCJIOBUIO 3aJayH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAHUEM arapara anreOpsl
3 OyHKIMU U Tpaduku
OnepupoBaTh NOHATUSAMU: (YHKIUS, CIOCOOBI 3a/aHusl (PYHKIHMH, 00JIaCTh
3.1 OTpeNieNIeHUs] 1 MHOKECTBO 3HAUeHUH (PyHKIMH, rpaduK (YHKUINHU, B3aHMHO
obpatHbie QyHKITUN
39 OnepupoBaTh MOHATHAMHU: YETHOCTh U HEUETHOCTD (PYHKITUH, HYIH (HYHKIINH,
' POMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Vcnonb3oBath rpaduku QyHKIMHA U1 pelIeHns ypaBHEHUH
34 Crpouth ¥ uuTaTh rpaduKd JIUHEHHON (QYHKIMH, KBaJpaTHUHOW (DYHKIIMH,

CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
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Hcnonp3oBath rpaguku (QyHKIMA A7 HCCIENOBaHUS IPOLIECCOB U

3.5 3aBHCUMOCTEHl TpH PEIICHWH 3a1ad4 U3 JPYT'HX YUeOHBIX INpPEAMETOB U
peasibHOM JKU3HU, BBIpaxaTh (OpMyIaMH 3aBUCMOCTU MEX]y BEIMYMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTb NOHATHUAMHU: TOCJIEIOBATENIbHOCTb, apudMeTnyeckas u
reOMETPUUYECKasi MPOrPecCUu
492 OnepupoBaTb TMOHATHSAMU: OECKOHEYHO YOBIBAaIOLIasi TE€OMETPHUYECKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaroIIe reOMeTpHUeCKON IPOTrpEeCcCHH
4.3 3a/laBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M IMPOTPECCUM ISl PELLICHUS
peabHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5) MHoXecTBa U JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN HaJl MHOYKECTBAMHU
59 Hcrnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jijisi OMUCaHUs PeaIbHBIX
MIPOLIECCOB U SIBIICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
53 OnepupoBatb MOHSATUSMU: orpesieNieHue, TeopeMa, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATbI 0CBOCHHS OCHOBHOI
e o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero oopa3oBanusi
1 Uucna 1 BBIYUCIICHUS
OnepupoBarh MOHATUSMHM: HaTypalbHOE, LEJI0€ YHCIO; UCIOJIb30BaTh
11 MPU3HAKK JIEIMMOCTH LEJBIX YHCEJ, pa3J0KEHUE YHCIa Ha MPOCThIC
MHOXHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAJIBLHBIM IIOKA3aTeIeM
13 OnepupoBarh MOHATUSAMHU: Jorapudm Uucia, NECATUYHBIE U HaATypalbHbIE
sorapu@msl
2 VYpaBHEHUs U HEpAaBEHCTBA
[IpumeHsTh  CBOWMCTBA CTENMEHW JUIsI TIPeoOpa3oBaHUS  BBIPAKEHUH,
2.1 OTIEPUPOBATH MOHATUIMU: TTOKA3aTEIHHOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THIIbI TOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
BoimonuaTe mpeoOpa3oBaHus  BBIPOKEHUH, COAEpXKAIIUX  JOrapudMBI;
2.2 OTNIEpPUPOBATh TOHATUSMU: JIOTapU(MUUYECKOE YpPAaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE THIIBI JOTapu(PMHUECKUX YPaBHEHHUH U HEPABCHCTB
2.3 Haxoautsb penieHusi mpocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHATUSMHU: CUCTEMa JMHEHHBIX yYpaBHEHUN M €€ pelIeHUuE;
2.4 WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YpPaBHEHUW ISl PEIICHUS] TMPAKTHYCCKUX
3a/1a4
25 Haxoz[HTvaemeHI/m MPOCTEUIINX CUCTEM M COBOKYITHOCTEM pallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB
MonenupoBaTb pealibHbIE CUTyallud Ha s3bIKe aireOpbl, COCTaBIATh
2.6 BBIDOKEHHS, YpPaBHEHHWs, HEPABEHCTBA M CHCTEMBI IO YCJOBHIO 3aJ]1ayH,

HCCJICA0BATh MOCTPOCHHLIC MOJCIN C UCITIOJIb30BAHUCM aIlrapara aJ'IFC6pLI
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3 OyHKIINU U Tpaduku

OmepupoBaTh  MOHATHAMH:  IEepHOAMYECKass  (DYHKIMS, TMPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMHM, TOYKH 3KcTpemyMma (yHKOuH, HauOoibliee H
' HavMeHbIIee 3HA4eHUs (QYHKIMHM Ha MPOMEXKYTKE; HMCIOJIb30BaTh HMX IS

uccie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKOM

OmnepupoBaTh MOHATUSAMHU: TpadUKH TOKA3aTEIbHOM, JOrapu(MuuecKond u

3.2 TPUTOHOMETPHUYECKUX (PYHKIIHIT; N300paXkaTh MX HA KOOPAUHATHOMN IIOCKOCTH
¥ MCIOJIb30BATh ISl PELICHUS] YPaBHEHUI U HEPABEHCTB

33 N300paxaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKu JTUHEHHBIX YpaBHEHUN U
' MCIOJIb30BaTh UX JUIsl PEIICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUI

Wcnons3oBare Tpadukd (QYHKOHA A7 HWCCICAOBAaHUS TPOIECCOB |

3.4 .
3aBUCUMOCTCH U3 APYIrUux yLIC6HBIX JUCHUITIINH

4 Hagana MaTemaTHuecKkoro aHajamsa

OnepupoBaTh MOHATUSAMH: HENpPEpbIBHAS (YHKLUSA, MPOU3BOAHAS (YHKLUU;
4.1 UCIIOJIb30BaTh T'€OMETPUYECKUN U (U3NYECKUN CMBICT NPOU3BOAHOM st
peleHus 3a1a4

42 Haxoaute mpon3BoIHBIE JIEMEHTapHBIX (YHKIUHA, BBIYUCIIATH TPOU3BOHBIC
' CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA

Hcnonb3oBath IMPOU3BOAHYIO IUIsSL UCCIICAOBAHUSA (1)YHKI_II/II/I Ha MOHOTOHHOCTBH

4.3 U JKCTPEMyMBI, TPUMEHATH PE3yJabTaThl HCCIICJOBAHHUS K ITOCTPOCHUIO
rpadukoB
44 Hcnonp30BaTh MPOU3BOAHYIO Ui HAXOXJICHUS HAWIYYIIErO pEIICHUS B

MMPUKJIAAHBIX, B TOM YHCJIIC COUNAJIbHO-OKOHOMUYCCKHUX, 3aaadax

45 OnepupoBaTh MOHATHSAMH: IHepBooOpa3Hass M  HHTErpai; I[OHUMATh
' reOMEeTPUYECKUN U PU3NIECKUI CMBICI HHTETpaia

46 Haxomuts nepBooOpa3Hbie 31€MEHTAPHBIX (QYHKIIHH, BBIYUCISTH HHTETpall Mo
' dbopmyne Hetotona — JleiiOuuia

47 Pemrats MNPpUKJIAAHBIC 3aaa4v, B TOM YHCJIC COHUAIbBHO-ODKOHOMHYECKOI'0 MU

(I)I/BI/I‘ICCKOFO XapaKkTepa, CPpEACTBAMU MATECMATUYICCKOTI'O aHAJIN3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

ITpoBepsieMblii JJIEMEHT COJIePKAHUS

11

Yucna 1 BEIUUCIIEHUS

Pauvonanbupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, IPOLEHTHI,
OecKOHEeuHbIe eproanueckie ApoOu. ApudmeTnueckue onepanuu ¢ paluoHaIbHBIMU
YHClIaMH, TpeoOpa30oBaHMsl YUCIOBBIX BeIpakeHUH. [Ipumenenme qpobeii 1 mpoueHToB
JUIsl pELIEHUs] TPUKIIAIHBIX 3a]]a4 U3 Pa3IMUHbIX OTpaciell 3HaHUI U peaJIbHOM JKU3HU

1.2

I[eﬁCTBHTCHLHLIC qucia. PaL[I/IOHaJIBHLIC H UppallMOHAJIbHBIC YU CJIA. ApI/I(I)MCTI/I‘-ICCKI/Ie
ornepanuu ¢ )ICf/iCTBHT@J'IBHBIMI/I YHUCIIaMHU. HpI/I6HI/I}KéHHBIe BBIYUCIICHUA, IIpaBUJIa
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJibTaTa BBIUMCIICHUH

13

Crenens ¢ menbim nmokazatesneM. CtangapTHas (popma 3anmucy IeHCTBUTEILHOTO YHCTIA.
Hcnonb3oBanue nmoaxoasiieil (opMbl 3alucu JEHCTBUTENBHBIX YUCEIN ISl PEIIeHH
MPAKTUYCCKUX 3aaa4 U NPEACTABICHUSA JaHHBIX
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Apudmerndeckuii KOpeHb HaTypajdbHON cTeneHu. JIeWcTBUA ¢ apudMEeTHUeCKUMHU

14 KOPHSIMU HaTypaJlbHON CTENEHU
15 CuHyCc, KOCMHYC M TaHI€HC 4YHUCIIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2  YpaBHEHHS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa3oBaHus
29 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHHUIA. OcHoOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYJIbI
23 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHue HepaBeHCTBAa. Mertog
UHTEPBAJIOB
2.4  PemeHue LeibIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUH U HEPABECHCTB
2.5 Pemenue uppayoHaJIbHBIX YPaBHEHUH U HEPAaBECHCTB
2.6 PemieHue TpUroHOMETPUUYECKUX YPaBHEHUI
27 ITpuMmeHeHrEe ypaBHEHMI M HEPABEHCTB K PEILICHUIO MAaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IUYHbIX 00J1aCTe HayKH U pealibHOM JKU3HU
3  @yHKIUHU U TpaduKu
31 Oynkuus, cnocoObsl 3amanus ¢ysknun. [padpuk Qynkmun. B3aummuo oOpaTHBIE
byHKIIMN
39 OO6nactp ompesaeraeHUs W MHOXECTBO 3HaueHMM QyHkuuu. Hymum QyHknum.
[IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
33 Crenennast pyHKIMS C HATYpaIbHBIM M IeJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaotiicTBa U rpaduK KOpHsI N-Oi CTEHEeHH
34 Tpuronomerpruyeckasi OKpYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (QYHKIMH
YKCJIOBOrO apryMeHTa
4  Hauaia MaTeMaTHYECKOr0 aHAJIN3a
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHMs  TociefoBaTelbHOCTEl. MOHOTOHHBIE
MOCJIEI0BATENbHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroas
4o TEOMETPHYECKas MPOTPecCHs. Cymma OeckOHEYHO YObIBarolieil IreoMeTpUYecKOi
nporpeccuu. dopmyna CI0XKHBIX NPOIEHTOB. lcnonb30BaHue MpoOrpeccuu Jis
pELIEeHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapakTepa
5 MHoxecTBa U JOruKa
MHoOXecTBO, omepaluud Haja MHOkecTBaMu. Jlumarpammbr Ditnepa — Benna.
5.1 IlpuMmeHeHHE TEOPETHUKO-MHOXXECTBEHHOIO ammapara s OIMCAaHUS pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2  Ompenenenue, Teopema, CIeJICTBHE, JOKA3aTSILCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 | Ywucna v BEIYUCICHHS
1.1 HarypanbHbie 1 nenbie yncia. [Ipu3Haku 1eTuMOCTH IENIBIX YACes
1.2 CreneHs c panMoOHATBHBIM MOKa3zaTeneM. CBOHWCTBA CTETICHN
1.3 Jlorapudwm umncna. JlecsiTuuHble 1 HATYpaIbHBIC JOTApUPMBI
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2  YpaBHEHHS U HEPABCHCTBA
2.1  TIpeoOpa3oBaHue BhIpaXXCHHUH, COAEPIKAMINX JIOTapUPMBI
2.2 IlpeoGpa3oBaHue BbIpAXKEHUMN, COAEPKAIINX CTENIEHH C pallMOHAJIbHBIM I0Ka3aTeIeM
2.3 Ilpumepbl TPUTOHOMETPUUYECKIX HEPABEHCTB
2.4  Tloka3arenbHble YpaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuyeckue ypaBHeHHS U HEPABEHCTBA
26 CHCTveMH HHHeﬁHquypaBHeHHﬁ. Pemenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH
2.7 CucteMbl U COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUHN U HEPABEHCTB
28 [IpumMeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTeMaTHUECKUX 3a7a4
U 33/1a4 U3 pa3IM4HbIX 00JIacTe HAYKU U peasIbHOM KHU3HU
3 | ®yHknuu u rpaduku
Oynkius. [lepuoanueckue QyHkiuu. IIpomMexyTkKM MOHOTOHHOCTH (DYHKLMH.
3.1 MakcuMyMbl W MHHUMYMBI (QyHKOMW. HaumOospimee W HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue pyHKINHU, UX CBOMCTBA U rpaduku
3.3  TlokazarenbHas u jorapudmudeckas QyHKIMH, UX CBOHCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUUN A1 pellieHHs] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonp3oBanue rpadukoB GyHKIMNA I UCCIIETOBAHMS MTPOIIECCOB M 3aBUCHUMOCTEH,
3.5 | KOTOpbIE BO3HUKAIOT IIPU PELICHUH 3a/1a4 U3 APYIHX YUeOHBIX IPEIMETOB U peaibHOMI
KHU3HH
4 | Hayayia MaTeMaTHuY€CKOI0 aHaJIM3a
4.1 HenpepbiBHble QyHKIIUU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2  TlpowsBonmnas GpyHKIuH. ['eomerprueckuii 1 GU3NIECKUN CMBICT TPOU3BOTHON
43 [IponsBonHble 3neMEHTapHBIX (QYHKIMNA. DOpMyINbl HAXO0XAECHUS MPOU3BOAHOMN
CYMMBI, IPOU3BEIEHUS U YACTHOTO (yHKIIUH
[IpumeHeHne mPOU3BOJHOM K UCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4  skcrpemymbl. HaxoxaeHre HanOONbIIEr0 M HAaMMEHBIIErO 3HaueHHsl (YHKLIUU Ha
OTpe3Ke
45 [TpumMeHeHre POU3BOTHON JJISI HAXO0XKICHUS HAWIIYUIIET0 PEIICHUS B TPUKIIAJTHBIX
3ajjauax, JAJIsl OnpeesieHHsi CKOPOCTH Ipoliecca, 3aJaHHOTO (popMyIIoi nin rpaduKoM
4.6 IlepooOpasHas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuyeckuii 1 Gu3ndeckuil cMbICi. BeluncieHre nHTerpaia mno

dbopmyne HetoTona — JleiiOnuiia
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Moayas «I'eomerpus»

MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sABiIETCS OHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEeIHEro o01iero oopa3oBaHmsl, Tak
Kak o0ecIieurBaeT BO3MOXKHOCTh M3Y4YEHUsS JUCLUUIUIMH €CTECTBEHHO-HAYYHOH HANpaBIEHHOCTH U
IIPEIMETOB TyMAaHUTapHOro Lukia. [lOCKOJBKY JOruueckoe MbllUIeHHE, (opMupyemoe Ipu
M3YYEHUH OOYYalOUIMMHCA TOHATUHHBIX OCHOB TE€OMETPHH, IpPHU JOKa3aTelbCTBE TEOpPEM U
MOCTPOCHUM LEMOYKH JIOTHUECKUX YTBEP)KICHUH IPU PELIEHUH NeOMETPUYECKHUX 3a/ad, yMEHUe
BBIIBUTaTh M OIPOBEpPraTb TI'MIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS IpPU pEIICHHUH 3ahad
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, B YACTHOCTH (PU3MUYECKHX 3a7au.

Llens ocBoeHHsI MpPOrpaMMbl ydeOHOro Monyins «l'eomeTpusi» Ha yriIyOJE€HHOM ypOBHE —
pa3sBUTHE MHIUBHUIYaJIbHBIX CIIOCOOHOCTEH OOy4yaromMXCsl MpU H3YYEHUM TEeOMETpUH, Kak
COCTABISIIOLICH MpeaMeTHO obnactn «MaremaTnka W WHPOpPMATHKa» dYepe3 obecredeHne
BO3MOKHOCTH TNPUOOPETEHHMsT U HCIOJb30BaHUS Oosee INIyOOKMX TIeOMETPUYECKUX 3HAHUH U
JeUCTBUH, CHEUU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX JUI YCIEUIHOTO MNPOQPECCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[TpropUTETHBIMH 33Ja4aMU Kypca T€OMETpUM Ha YriIyOJIEHHOM YpOBHE, PacCIIUPSIOLIUMHU U
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISFOTCSL:

pacimmpeHue MpeaCcTaBIeHUs 0 T€OMETPHH KaK 4acTH MHUPOBOWM KYJIbTYpHl M (HOPMHUpPOBAHHE
OCO3HAHMS B3aUMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSAX, NO3BOJSAIOIINX ONUCHIBAaTh U U3Yy4aTh Pa3HbIEC SBJICHHS OKPYXKArOIEro
MUpa, 3HAHUE OHSITUWHOTO amnmapara 1o paszaeiny «CtepeomMeTpus» yueOHOTro Kypca reOMETpUu;

(dbopMHpOBaHUE YMEHUS BIIaIeTh OCHOBHBIMU MOHATUSMHU O IPOCTPAHCTBEHHBIX QUTYypax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE T€OpeM, (POPMYJI U YMEHHE UX HMPUMEHATh, YMEHUS JOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/1ay;

dopMupOBaHHE YMEHHUS paclo3HaBaTb Ha YEpTekKax, MOJEISIX U B pEaTbHOM MHpE
MHOTOTPaHHUKH M T€Jla BPalIeHNsI, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

(dbopMUpOBaHKE MOHMMAHMSI BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHHUS MaTeMaTHYEeCKHX
Teopuii, GopMUpOBaHHE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHN PaCcCyKICHHIA;

(dbopMUpOBaHNE YMEHHUS BIa/I€Th METOJAMH JI0KA3aTEeIbCTB U AITOPUTMOB PEIICHUS], YMEHUS UX
MIPUMEHSITh, IPOBOAUTH J0Ka3aTEIbHbIE PACCYKIEHUS B X0/1€ PELICHHS CTEPEOMETPUUECKUX 3a/1ad U
3ajad ¢ MPaKTHYECKUM coJiepkaHueM, (OpMUpOBaHHE TPEACTaBICHUs O HEOo0XOAUMOCTH
JI0Ka3aTeNbCTB IpU OOOCHOBAHWH MAaTEMAaTUYECKUX YTBEPXKIEHUH M POJIM aKCHOMaTHUKU B
IIPOBEJICHUH I€JyKTUBHBIX PACCYXICHUI;

pa3BUTHE M COBEPILICHCTBOBAHUE HWHTEIJIEKTYaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEH
o0yyaroImuxcs, IO3HABAaTeNbHOW AaKTUBHOCTH, MCCIEIOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIJIEHHS], HHTEpeca K U3YYEHHUIO T€OMETPHH;

dopmupoBaHne  (QYHKIIMOHAJIBHOW TPaMOTHOCTH, pPENIEBAaHTHOM TE€OMETpPUM:  YMEHHS
pacrno3HaBaTh MPOSIBICHUS IT'€OMETPUUYECKUX MOHITUM, 00BEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYAIUSAX U IPU U3YYSHUHU JPYTUX YUEOHBIX IPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEM, MOJETUPOBAaHUSI PEaJbHBIX CUTYal[Ull, HCCIEeI0OBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU CcO/IepKATEIbHBIMU JIMHUSAMU yueOHOro Moayns «['eomerpusi» B 10—11 kiaccax
aBiAroTCs: «lIpsgMble M IIIOCKOCTHM B IpOCTpaHCTBE», «MHororpanHuku», «Tena BpameHus»,
«BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BH)KEHUS B IPOCTPAHCTBEY.
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ChopmynupoBannoe Bo PI'OC COO t1peboBaHME «yMEThb OIEPHPOBATH MOHATHIMM,
pelieBaHTHBIMU T€OMETPUHU Ha YriyOnéHHOM ypoBHE 00yueHus B 10—11 knaccax, OTHOCUTCS KO BCEM
CoJIep KaTeIbHBIM JJMHUSAM y4eOHOTOo Kypca, a (GOpMUPOBAHHE JOIMYECKIX YMEHHUH pacrpeensaeTcs
HE TOJIbKO II0 COJEpKAaTelbHbIM JIMHUAM, HO U 10 rogaM oOydeHus. Cojep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTrataM ocBoeHus DenepanbHOi padodell MPOrpaMMbl,
pacrpesieléHHbIM 10 rojamM oOydeHHs, CTPYKTYpPHUPOBAHO TakuUM o00pa3oM, 4TOObl KO BCEM
OCHOBHBIM, TPHHLIUWIHUAIBHBIM BOMpOCaM oOO0yd4aromuecss oOpamaiuch HEOJHOKPAaTHO. ITO
II03BOJISIET OPraHU30BaTh OBJIA/IEHHE FEOMETPUYECKUMHU MOHATUSAMH U HaBbIKAMHU I1OCIIE10BATEIbHO
U TOCTYINATeNbHO, ¢ COONIOJICHUEM TMPHUHIMIIA MTPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIOYATh B
O0IIyI0 CHUCTEMY TIE€OMETPUYECKHMX IpEACTaBICHUN 0Oydaroluxcs, pacuupsis U yriyomss eg,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBS3H.

[Tepexon kK N3y4eHHUIO F€OMETPUH Ha YriIyOJIEHHOM YPOBHE [TO3BOJISET:

co3nath ycioBus ansd  auddepenumanym  0O0yueHUs, TOCTPOCHUS  HHIWBUIYAIbHBIX
00pa3oBaTeNbHBIX NPOrpaMM, 00ECHeUnTh YIriayOoJIEHHOE U3yUYeHHE T€OMETPHH KaK COCTaBIISAIOIIEH
yueOHOoro npeaMera «MaremaTukay;

HOJArOTOBUTh OOYYalOIUMXCAd K MPOJODKEHUIO H3YyYeHHs MaTeMaTHKH C Y4€TOM BbIOOpa
Oyaymeit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOMMM U MPOodeCCHOHATBHBIM
o0OpazoBaHHEM.

Ha u3yuenue yue6HOro Mmoayns «l'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoauTcs 204 yaca: B
10 xmacce — 102 yaca (3 yaca B Heaeno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuH. Touka, mpsimas, IIIOCKOCTb, MpocTpaHcTBO. [loHsTHE 006
AKCHOMAaTHYECKOM ITOCTPOECHHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3auMHOe pacnosioKeHue IMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIUecs, IapaulelbHbIE U
cKkpenBaromuecs npsamele. lIlpu3Haku ckpemuBarommxcs npsameix. [lapamienbHOCTs NpAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IapajljIeibHBIE IPSAMBIE B IIPOCTPAHCTBE, INApaIIEIbHOCTh TPEX
MPSIMBIX, NAPAJUIEILHOCTh NPSIMON M IIOCKOCTH. [laparuienbHOE M NEHTPAIBHOE TPOEKTUPOBAHUE,
n3zobpaxxenue ¢puryp. OCHOBHBIE CBOICTBA MapauIeIbHOTO MpoeKTHpoBaHus. M3o0pakenue Gpuryp
B IApAJUICIbHOM IPOEKIUHU. YTIbl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJl MEXAY NPSMBIMU B
npoctpaHcTBe. [lapaienIbHOCTh IUIOCKOCTEN: MapajllebHbIE INIOCKOCTH, CBOMCTBA MApaJUICIIbHBIX
mwiockocrel. IIpocreiimme npocTpaHcTBEHHbIE (DUTYpPBI HA MIIOCKOCTH: TETPadp, MapajuleIenuIes,
IIOCTPOECHUE CEYEHUM.

IlepneHquKyISIpHOCTD NPAMOW M IUIOCKOCTH: NEPIIEHIUKYJSPHBIE MPsSMbIE B IMPOCTPAHCTBE,
IIPsIMBIE NTapajuIeIIbHbIE U IEPICHAUKYIIPHBIC K IIJIOCKOCTH, IIPU3HAK MIEPIECHAUKYIIIPHOCTH IIPSIMOM
U IJIOCKOCTH, TEOpEMa O MPSAMOI MepHeHIUKYIIpHON TI0cKOCTH. OpTOroHaIbHOE POEKTHPOBAHHUE.
[lepnieHUKYISAp U HAKIOHHBIE: PACCTOSHUE OT TOYKM [0 IIJIOCKOCTH, PACCTOSHHME OT MPSAMOU 0
IUIOCKOCTH, MpPOEKUUs QUIrypbl Ha IJIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHIUKYIISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX mepreHuKyisapax.

VYTIiBl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOU U IIJIOCKOCTBIO, IBYTPAHHBINA YTOJI, IMHEHHBIA yToJI
JBYTPaHHOrO yria. TpEéXrpaHHbI 1 MHOTOTpaHHbIE YIiibl. CBOMCTBA INIOCKHUX YTJI0OB MHOTOTPaHHOTO
yria. CBOMCTBA INIOCKHUX U ABYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUIsL TPEXTPAHHOTIO yria.

MHoOrorpaHHuKu

Buzasl MHOrorpaHHuKoOB, pa3BEpTka MHOrorpaHHuka. I[Ipusma: n-yrosbHas npusma, npsMas u
HaKJIOHHAs MpU3Mbl, OOKOBasi U MOJIHAS MMOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoOyrojabHbIH
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napajuleJienunes U ero cpoicrsa. KpaTuyaiiue myTv Ha IOBEPXHOCTM MHOIOrpaHHUKa. Teopema
Oinepa. IIpoctpancTtBenHas Teopema Iludaropa. [lupamuaa: N-yronbHas nupaMmuaa, IpaBuibHas U
yceu€HHasi mupamuiel. CBoiicTBa pédep U OOKOBBIX I'paHEH MpaBUILHON MUpamubl. [IpaBuiIbHbIC
MHOTOTPaHHUKHU: IIpaBWIbHAs IIpU3Ma M IPaBUIbHAs IUPAMUJA, IpaBUIbHAs TPEYroJbHas
NMUpPaMUIa U IPaBUIIbHBIN TETpadIp, KyO. [IpencraBienue o mpaBMIIbHBIX MHOTOIPAaHHHUKAX: OKTAdIP,
JNOJEKa’Ap U UKOCAIP.

Bbruncnenue 37€MEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriubel. [lnomans OGokoBoi
MIOBEPXHOCTU U IOJHOHN MOBEPXHOCTH MPSAMON MPU3MBI, IUIOLIAlb OCHOBAHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MNPAMOM mpu3mbl. Ilnomanbs OOKOBOHM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOMN
IIUPaMUJIbI, TEOpEMa O IUIOLIAN YCEUYEHHON TUPAMUIBL.

CuMmMeTpusi B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM IPaBWIBHBIX MHOTOTPaHHHMKOB.
CuMMeTpuss B IpPaBWIBHOM MHOTOTPAHHUKE: CHMMETPHs MapajUleJeNuNena, CUMMETpUs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS IPABUIIBHON TUPAMUIBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAalpaBlICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. /[eliCTBHS ¢ BEKTOPAaMU: CII0KEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha 4ncio. CBOMCTBA CI0KEHUs BEKTOpOB. CBOMCTBA yMHOXKEHHS BEKTOpa Ha
yucno. [lonarne xomiutanapHele BeKTOpbl. IIpu3Hak koMimaHapHocTH TpEX BeKTOpoB. IIpaBuio
napauienenunena. Teopema O pas3lIoKEHHH BEKTOpPAa II0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHast cuctema KoopAuHar B mpoctpaHcTBe. KoopauHatsl BekTopa. CBsi3b MEXIY
KOOpJAMHATaMM BEKTOpPa U KOOpAMHATAMM TOYEK. Y TOJI MEKIy BekTopamu. CKallIpHOE IPOU3BEACHHE
BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHATHS: UWIMHAPWUYECKAs TOBEPXHOCTh, KOHHMYECKass MOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, 00Opa3yromue nosepxHocreil. Tena BpameHus: HUIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacnosnoxkeHue chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300pakeHue Tea BpallleHUs Ha MIIOCKOCTH. Pa3BépTka nmnmuapa u konyca. Cummerpus chepsl U
mapa.

O6Bvém. OcHoBHblE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBHOTO
napaiesienunesia u cieacTBus u3 He€. OObEM MPSIMON U HAKJIOHHOW MTPU3MBI, IIFJTUH/IPA, THPAMUIBI
u KoHyca. OOBEM 1apa ¥ IIapoOBOT0 CErMEHTa.

KomOuHamu Ten BpamieHus: 1 MHOTOTPaHHUKOB. [Ipu3ma, BIMCaHHAs B IMJIMHAP, OTIMCAHHAS
okoJio nminHapa. [lepecedenue cdepsl 1 mapa ¢ miaockocTeio. Kacanue mapa u chepbl MI10CKOCTHIO.
[ToHATHE MHOTOTpaHHHKA, OMUCAHHOTO OKOJIO c(ephl, chepbl, BMUCAHHON B MHOTOTPaHHHK WIIH TEJI0
BpallEeHHs.

[nomanps MOBEPXHOCTH NWJIMHIpPA, KOHYyca, IUiomans cdepbl u e€ dvacred. Ilogobme B
npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOIAIEH TOBEpXHOCTEN 0100HBIX (uryp. [IpeodpazoBanue
noo0usi, roMoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C HMCIOJNB30BAHHUEM CTEPEOMETPUYECKHX
METOJI0B.

[TocTpoenne ceyeHnii MHOTOTPAHHUKOB M TEJl BPAIICHHS: CEUSHHs MIMHAPA (MapauieIbHO U
NEPIEHAUKYIIIPHO OCH), CeueHHUs KOHyca (MapauleJbHbIe OCHOBAHHIO M TPOXOJAIINE dYepe3
BEPIIUHY), CEYCHHUs Iapa, METOABI TOCTPOCHHUsS CEUEHHI: METOJ CIIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH TITOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepauuu Haja BEKTOpaMH. BekTopHOe yMHOMKEHHE BEKTOpOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHs. [IpsMoOyroibHass cucTeMa KOOpPAWHAT B TPOCTPAHCTBE.
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Koopmunatel Bektopa. Pasznokenue BekTopa mo 0Oa3ucy. KoopauHaTHO-BEKTOPHBIH METOJ TpH
peLIeHUU TEOMETPUYECKUX 3a/1a4.

JIBH2KeHHSI B IPOCTPAHCTBE

JBmwxkenust npoctpancTBa. Otobpakenus. [[Bwkenus u paBeHcTBO ¢uryp. OOmme cBolicTBa
JBH)KEHUN. Buabpl ABMKEHMI: MapajuIebHbIA INEPEHOC, LEHTPAJIbHAS CHUMMETPUs, 3€pKaJbHas
CUMMETpHSI, TOBOPOT BOKPYT Ipsimoii. [IpeoOpazoanus nmogodus. [Ipsmas u chepa Diinepa.

ILTAHUPYEMBIE PE3YJbTATBI OCBOEHUS YHEBHOI'O MOAYJIS1 « FEOMETPUS»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH IPAXKTAHCKON TO3HUIIMHA O0YUYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIEeCTBa, MPEICTaBICHHE O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBICHHUH, IPOLEAYp TPaXIAHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U IPYTOE),
yYMEHHE B3aMMOJICIICTBOBATh C COLIMAJIbHBIMU MHCTHUTYTAMH B COOTBETCTBHHM C UX (PYHKIMSIMH U
Ha3HAYCHHEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCHUHCKONW TPaKAAHCKON HACHTUYHOCTH, YBOKEHHS K MPOIUIOMY H
HACTOSIIIEMY POCCHIICKOM MaTEeMaTHUKH, LIEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSM POCCUMCKUX
MAaTEMaTUKOB U POCCUICKOW MAaTEMATUYECKOW IIKOJIbI, HCIIOJIb30BAHUE ATUX JOCTUKEHHUMN B IPYTHUX
HayKax, TEXHOJIOTHSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEHW POCCHUHCKOro Hapozaa, chOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, STUYECKOT0 TIOBEICHMS], CBA3aHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM JIOCTHKEHUN HAYKH
U JAESITETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO OyIYILIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEIICHHWH, PaCCYXKIEHWUU, BOCHPUUMYHBOCTH K MATEMAaTHYECKUM aCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHYeCKHe 3HAHMUS B MHTEpecax 3JI0pOBOTO U
6e30macHOro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO (30pOBOE MUTAHUE,
cOamaHCHUpPOBAHHBIN PEXKHUM 3aHATUN U OTHAbIXA, peryispHas (u3nueckas akTUBHOCTD), (hU3HUECKOoe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEIIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOJIOOMS, MHTEPEC K PA3THYHBIM cdepam
npodeccnoHaNbHON AEITeTbHOCTH, CBS3aHHBIM C MAaT€MaTUKOW U €€ MPUIOKEHHSIMH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BRIOOP Oymyrieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbI, TOTOBHOCTh U CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHUIO Ha
MPOTSDKEHUM BCEW JKM3HHU, TOTOBHOCTh K aKTHBHOMY YYacTHUIO B PENICHUW MPAKTHUYECKUX 3ajad
MaTeMaTUYeCKOW HaNpPaBIE€HHOCTH;

7) 3K0J0ruYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ DKOJNIOTUYECKOW  KYJIbTYpPhl, TOHHMMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMHUYECKHX TMPOIECCOB HAa COCTOSHUE TNPUPOJHOW W COLMAIBHOW CpEIbl, OCO3HAHUE
rI100aTBFHOr0 XapakTepa dKOJOTUYECKUX MpoOIeM, OpUEHTAIUS Ha MPUMEHEHHUE MaTeMaTHUYeCKHUX
3HAHUH JJIs peIIeHUs 3a7a49 B 00JIaCTH OKPYIKAOIIEH Cpeibl, IJITaHUPOBAHHUE ITOCTYIKOB U OIICHKU MX
BO3MOJKHBIX MOCJEACTBUM AJII OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:
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c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOIIECTBEHHOHN MPAKTUKH, TOHMMaHUE MaTeMaTHYeCKOW HayKH Kak c(ephl 4emoBeueCcKon
JESTEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTH JUISl Pa3BUTHUS LUBUIIN3AL[MH, OBJIAJICHUE A3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJIbTYpOH Kak CpeICTBOM TIO3HaHHS MHpPa, TOTOBHOCTH
OCYILIECTBIIATh POEKTHYIO U UCCIIEI0BATENBCKYIO JESATEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTH U XapaKTePU30BaTh CYNICCTBCHHBIC MMPU3HAKA MATEMAaTHIECKIX OOBEKTOB, MTOHATHH,
OTHOIICHUH MEXAYy TMOHATUAMHU, (GOPMYIUPOBATH OMNpEICNICHUs MOHITHH, YyCTaHABIUBATh
CYIIECTBEHHBI MPU3HAK KIacCU(UKAIMHA, OCHOBAHUS ISl OOOOIICHUS W CpPaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIUPOBATh W TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIBHBIC W
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMATHUECKHAE 3aKOHOMEPHOCTH, B3AaMMOCBSI3HU U TPOTUBOPEUHS B (paKTaxX, NaHHBIX,
HaONIIOJIGHUSAX W YTBEPXKACHUAX, MIpeiaraTh KPUTEPUU [UIsl BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JienaTh BBIBOABl C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH M0 aHAJIOTUH;

MPOBOAUTh CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MATEeMATUYECKUX YTBEPXKIEHUH (IpSIMbIE U OT
MIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, TIPUBOANTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBEIOMpaTh CHoco0 perieHusl ydeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

UCIOJIb30BaTh BOMNPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HaHUA, (HOPMYyIHpOBATH
BOIIPOCHI, (DUKCHUPYIOIINE MPOTUBOpPEUHE, NPOOJIEeMy, YCTaHABIWBATh HCKOMOE U JIaHHOE,
(dhopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIIJITAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBAHKE 110 YCTAHOBJIEHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, SIBJICHUS, MPOIECCa, BBIIBICHHIO 3aBUCUMOCTENH MEXKIY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITENTLHO (POPMYTUPOBaThH OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIIOJICHHUs, MCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTHh IMOJYYEHHBIX PE3YJbTaTOB, BBHIBOJOB H
0000IIIeHMI;

MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TaKKE BBIJIBUTAThH MPEATIONOXKEHHUSI O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUUIUTH UHGOPMAIIUU, NAHHBIX, HEOOXOIUMBIX AJi OTBETA HAa BOMPOC M IS
perieHus 3a1a4u;

BBHIOMpaTh  MHPOPMAIMIO U3  WCTOYHUKOB  PA3IUYHBIX  THUIIOB,  aHAJIW3HPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAITHIO PA3TUIHBIX BUOB B (DOPM MpEICTABICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIHMIO, TPEACTABIATh €€ B pa3iNYHbIX (QopMax, WIUTFOCTPUPOBATH
rpaduyecku;

OILICHHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1€l CTBUA
OO0menue:
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BOCIIPUHUMATH U (DOPMYITHPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSAMH U IEISIMHA OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATh MIOJIyYE€HHBIHN pe3yJbTar;

B XO0/€ OOCYXJeHHsS 3a7aBaTb BOMPOCHl IO CYIIECTBY OOCYKTAEMOM TeMbl, MPOOJIEMBI,
pelaeMoil 3ajauM, BBICKAa3blBaTh HJAEH, HALIEJICHHBIE Ha IOMCK PELIEHMs], COIOCTABISATH CBOU
CYXKICHHSI C CYXKIEHUSMHU APYTUX YYaCTHHMKOB JMaiora, OOHapy>KUBaThb pa3iMyue M CXOJCTBO
MO3UINH, B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yibTaThl pELICHUS 3aJauyd, OKCIEPUMEHTa, HCCIECJOBAHMs, TIPOEKTa,
CaMOCTOSITENILHO BBHIOMpATh (popMaT BBICTYIUICHHS C Y4ETOM 3ajad MPE3CHTAIlM U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIe yHUBEpPCcAJIbHbIE YUeOHbIE /1eiliCTBUSA

Camoopranuszaums:

COCTABIIATh IUIAH, QJITOPUTM pEIICHHS 3a/Jadyd, BbIOMpATh CcHoco0 pemeHus ¢ Y4EToM
UMEIOIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIQJICTh HABBIKAMH I103HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUH H
MBICITUTENBHBIX MPOLIECCOB, UX PE3YNbTAaTOB, BIAJAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MpPHU pEHIEHUH 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3Y/IbTATa LU U YCIOBUAM, OOBSICHITH IPUYMUHBI TOCTUKEHUS WIH
HEJOCTHKEHHS PEe3yIbTAaTOB AESITEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OIEHKY IMPUOOpETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHMMAaTh M HKCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M HWHAMBUAYaTbHON pabOThI mpu
pelieHrnr y4eOHbIX 3a/1a4, TPUHUMATD 11€JIb COBMECTHOH JIeATEIbHOCTH, INITAHUPOBATH OPTaHU3AIIUIO
COBMECTHOI paboThl, pacrpeaessTh BUAbI padoT, 10roBapuBaThcs, 00CyKIaTh MPOLIECC U pe3ysIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCykaeHus, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH CBOM JACUCTBUS C APYTUMHU
YJIeHaMUd KOMaH/bl, OLIEHWBAaTh KaueCTBO CBOEro BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJBbTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

® cCBOOO/IHO OIEPUPOBATh OCHOBHBIMM MOHSTHSIMH CTEPEOMETPHM IpU pPELICHUH 3adad U
MIPOBEJICHUU MaTeMaTUYECKUX PacCYKICHUM;

® [IPUMEHATH AKCHOMBI CTEPEOMETPUM U CJEACTBUSA M3 HUX NPU PEIIEHUH I€OMETPUYECKHUX
3a1ay;

e KJacCU(PUIIMPOBATh B3aUMHOE PACIIOJIIOKEHHE NPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

® CBOOOIHO ONIEPHPOBATH MOHITUAMH, CBI3aHHBIMU C YTJIAMH B IPOCTPAHCTBE: MEXKAY IPSIMBIMU
B IIPOCTPAHCTBE, MEXY NMPSAMOM U MIIOCKOCTBIO;

¢ cBOOO/IHO OINEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAaMHU;

® CBOOOZHO  paclo3HaBaThb OCHOBHBbIE BHJbl MHOTOTPAaHHUKOB (IpU3Ma, MHpaMuia,
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

e KJaccUPUIMPOBATH MHOTOIPaHHUKH, BEIOMpasi OCHOBaHMS JUIsl KilacCcu(UKAILINH;



27

® CBOOOIHO ONEpUPOBATH MOHATUSAMH, CBA3aHHBIMU C CEUEHNEM MHOTOI'PaHHHKOB IIOCKOCTBIO;

® BBHINIOJHATH TapajuleJIbHOE, IIEHTPaJbHOE M OPTOrOHAJIBHOE MPOEKTUpOBaHME (uUryp Ha
TUIOCKOCTD, BHITIOJHATH N300pakeHust (pUryp Ha miIoCKOCTH;

® CTPOHTH CEUYCHHS MHOTOTPAaHHUKOB Pa3IMYHBIMUA METOIaMH, BBITIOJIHATH (BEIHOCHBIE) TUNIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;

® BBEIUMCIISATH TUIONIA/IU TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, IIMPAMU/Ia), TEOMETPHUYECKUX
TEJI C IPUMEHEHHEM (OPMYI;

® CBOOOZIHO ONEpPUPOBATh MOHATHSAMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI,

® cBOOOJTHO ONEpPHPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpIMHATaM B
IPOCTPAHCTBE;

® BBITIOJHATH JCHCTBUS HaJl BEKTOPAMU;

epemiaTh 3a7ayd  Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOIICHUH H  HaxXOXJIEHHE
TE€OMETPHYECKUX BEIMYUH, IPUMEHSS W3BECTHBIE METOMbI MPH PEIICHHH MaTeMaTHYeCKUX 3a/ad
MOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;

® IPUMEHATh TPOCTEHIINE MPOTPAMMHBIE CpEACTBA M DIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4;

® 13BJICKaTh, NPEOOPAa3OBBIBATh W HMHTEPHPETHPOBATH HH(OPMALKIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKaX;

® IPUMEHSTH IOJY4YCHHbIC 3HAHUS Ha IPAKTUKE: CPaBHMBAaTh M AHAIN3UPOBATH PEATbHBIC
CUTyalliM, NPUMEHATh H3y4YCHHbIC IIOHATUS B MPOIECCE IOMCKAa PEUICHUS MaTeMaTHYECKH
cOpMyYIHPOBaHHOW TPOOIEMBI, MOJAEIHPOBATH pEAITbHbIE CHTYyallud Ha S3bIKE TE€OMETPHH,
UCCIIE0BaTh IOCTPOCHHBIE MOJEIH C HCHOJIb30BAaHHEM T'€OMETPUYECKUX MOHSATUH U TEOpeM,
ammapara anreOpbl, pemarb NPakTUYeCKHe 33/a4M, CBS3aHHBIE C HAXOXKICHUEM T€OMETPUYECKHUX
BEJINYVH;

® IMETh TIPEACTABJICHUS 00 OCHOBHBIX 3Talax pPa3BUTUS T€OMETPUU KaK COCTaBHOM YaCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

® CBOOOZIHO OINEpPUPOBATH MOHATUSMH, CBS3aHHBIMU C IWJIMHAPUYECKOH, KOHHUYECKOW H
cepuueckoil MOBEpXHOCTAMHU, OOBIACHATH CIIOCOOBI OJTyUEHHUS;

® OIIEPUPOBATH MOHATHSMH, CBI3aHHBIMU C T€JIAMH BPALICHHUS: IIHITUHIPOM, KOHYCOM, chepoit u
1apoM;

® pacro3HaBaTh Tejla BpalleHus (UWIMHApP, KOHYC, cdepa M IIap) MU OOBICHATH CHOCOOBI
MOJTyYEeHHUs TeJl BPALCHHUS;

e KJIacCU(PUIMPOBATh B3aUMHOE PacIookeHHe cheprl U MIIOCKOCTH;

® BHIYMCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOIPAaHHMKOB M TeJ BpalIeHUs, 0OBEMBI M IUIOIIAIH
MOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJ BPAILLEHHs, TEOMETPUUYECKHX Tell C IPUMEHEHHEM (HOopMYIT;

® CBOOOZHO ONEPUPOBATh MMOHATHUSMH, CBS3aHHBIMH C KOMOWHAIMSAMH TeJ BpalleHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIH B cdepy W ommcaHHBIA OKkono chepsl, chepa,
BIIMCaHHAsl B MHOT'OT'PaHHUK WJIM TEJIO BpallleHHS;

® BEIYHCIISITh COOTHOIICHHUST MY TUTOMIAISIMU TIOBEPXHOCTEH N 00bEMaMH MTOT00HBIX TET;

e 1300pakaTb M3ydyaeMble (PUTYpHI, BHIMIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYpP: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEI BPAIICHUS;

® I3BJIEKAaTh, MHTEPIPETUPOBATh M IMPeoOpa3oBbIBaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® CBOOOIHO OTIEPUPOBATH MOHITHEM BEKTOP B TPOCTPAHCTBE;

® BBITIOJTHATH OTIEpPAIMH HaJl BEKTOPAMH;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;



28

® pelllaTh F€OMETPUUYECKHUE 33/1a4ud Ha BBIUMCICHUE YIJIOB MEXIY MPSMBIMU M IIOCKOCTSIMU,
BBIYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B I1I€JIOM, Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia IIPU PELICHUU;

® CBOOOJIHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C JIBHDKGHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKCHUH;

® BEITIOJIHATh M300pa)KEHUST MHOTOTPAHHUKOB W TEJ BPAIICHHs TIPH MapajlIeIbHOM TEpPeHOCe,
LEHTPATbHOM CUMMETPHH, 36pPKATBHOW CHUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSMOH, TPpeoOpa3oBaHMs
oJ00MS;

® CTPOUTH CEUCHHsSI MHOTOTPAHHHMKOB W TE€J BpAIICHHS: CEUCHUS HWIMHIpA (MapauieibHO U
MEePIEHIUKYISIPHO OCH), CEYEHUsS KOoHyca (MapajuiebHbIE OCHOBAaHUIO W MPOXOJAIIUE uepe3
BEpIINHY), CEUCHUS I1apa;

® ICIIOJIB30BAaTh METOAbl IOCTPOCHMSI CEUECHHIl: METOJA CIEJOB, METOJI BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO/T IEPEHOCA CEKYIIEH MII0OCKOCTH;

® JJOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS;

® IPDUMEHATh TI'eOMETpUYecKre (akThl JUIA  PEIICHHS  CTEPEOMETPHUYECKUX  3ajad,
MPEANOJaralolMX HECKOJbKO IIArOB PEIICHMS, €CIU YCIOBUS NPUMEHEHUs 3a/JaHbl B SIBHOM U
HesIBHOU (opme;

e pemiaTh 3aJlaud  Ha JIOKa3aTEIbCTBO MATEMAaTUYECKHUX OTHOIICHHMHM M HaXOXICHHUE
reOMETPUUYECKUX BEINYHH;

® IPUMEHATh TMPOTPAMMHBIE CPEACTBA W AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IpHU
pElIeHUHU CTEPEOMETPUUECKUX 3a/1aY;

® IPUMEHATh NOJIyYCHHbIC 3HAHUS Ha IMPAKTUKE: CPaBHUBATh, aHAJIU3UPOBAThb U OIICHUBATH
peanbHbIe CUTYyallMH, MIPUMEHATh W3YYCHHBIC TMOHSITHS, TEOPEMbI, CBOMCTBA B IMPOIECCE IMOUCKA
pelieHrs MaTeMaTH4ecKu chopMynHpoBaHHON MPOOIEMbI, MOAECIUPOBATh PeallbHbIE CUTYallud Ha
SI3BIKE TE€OMETPUH, UCCIIEIOBATH IOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TTOHITHI
U TeopeM, ammapara ajreOpbl, pemarh MNPaKTHYECKUE 3a/Jadud, CBSI3aHHBIE C HaxO0XKJICHHUEM
T€OMETPUUYECKHUX BEIIUYUH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPHH KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapamenbHOCTh NPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [eprieHAUKYIIAPHOCTD MPSAMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBI U paccTOSHUS 16 1
MHororpanHuKu 7 1
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC
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KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
Tena BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Kon .
TG T IIpoBepsiemble NpeIMeTHbIE Pe3YJILTAThI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX TNPHU PEIICHUH
reOMEeTPHUECKUX 3aJa4
73 OHGpI/IpOBaTIz HNOHATHAMH: NapaJJIeIbHOCTh U NEPHEHINKYISIPHOCTD TPSIMBIX
U TUIOCKOCTEH
74 KnaccupunupoBarh B3auMHOE pacloiOXKEeHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHSATHIMHU: IBYTPAHHBINA YTOJI, TPaHU JBYTPAHHOTO yTria, pedpo
7.5 JBYIPAaHHOI'O YIJja, JIMHEHHBIM yroja ABYIpaHHOIO yrja, rpajaycHas Mepa
JBYTPaHHOI'O yIjia
76 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, anyfcmzn?l ¥ HEBBITYKJIBII
MHOT'OI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IPABUJIbHBIA MHOIOI'PaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUJBl MHOTIOTPAaHHUKOB (NMHMpaMuja, MpHU3MA,
IIPSIMOYTOJIbHBIN Napajuieenunes, Kyo)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHUS IS
7.8 KJaccu(UKauuu (BBIMYKJIbIE W HEBBITYKJIble MHOTOTPAHHUKHU, MPABUIIbHBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIIOHHBIE MTPU3MBI, TapaUICICTTUTIE/IbI)
79 OnepupoBaTh MOHIATUSAMH: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHLUIBI MOCTPOCHUS CEUEHHH MHOIOIPAaHHHUKOB, HCIIOJIb3YS
METO/ CJIEJIOB
CTtpouTh ceueHusi MHOTOIPaHHUKOB METOJIOM CJIE/IOB, BHITIOHATE (BEIHOCHBIE)
7.11 IUIOCKUE YEepPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BUJ CBEPXY,
cOOKY, CHU3Y
Pemarp 3a7aun Ha HaXOXKAEHUE T€OMETPUUECKUX BEIMYMH MO 00pas3laM Wix
JIrOpUTMaM, NMPUMEHSS M3BECTHbIE aHAIUTUYECKHE METOIbl MPU pEIIEeHUU
7.12 CTaHJAPTHBIX MATEMaTHYECKUX 3aJad Ha BBIYMCICHHE DPACCTOSHUN MEXIy
JIBYMsl TOYKaMH, OT TOUKHM JO MPSAMOH, OT TOYKHAO IJIOCKOCTH, MEXIY
CKPEUIHBAOIIUMHUCS TTPSIMBIMH
Pemarp 3a7aun Ha HaXOXAEHUE TEOMETPUUYECKUX BEIMYMH MO 00pa3laM WiH
IrOpUTMaM, NMPUMEHSS M3BECTHBIC AHAIUTHYECKHE METOIbl MPU PEIICHUH
7.13 CTaHJAPTHBIX MAaTEMAaTWYECKHX 3a7ad Ha BBIYHCICHHE VIJIOB MEXIY
CKPELIMBAIOIUMUCS TPSAMBIMH, MEXAY HNPSAMOM M IJIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, TBYTPaHHBIX YTJIOB
Bbruucnate 00bEMBI M IJIOMIAN MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3MA,
7.14 nupaMmzia) ¢ TNpUMEHEHHEM (OpMYJ, BBIYUCIATH COOTHOIIECHUS MEXIY
TUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSAMU: CHMMETpPUSi B TIPOCTPAHCTBE, IIEHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI
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W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPHIPETUPOBATH HHGOPMALUIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (urypax, MpeACTaBICHHYI0 Ha
4yepTekax U pUCyHKax
[TpuMeHsTH reomeTprueckue (hakThl AJ1s1 peIIeHHUs CTEPEOMETPUUECKUX 3a1ad,
7.17 MPEANOJIAralolMX HECKOJIBKO LIaroB pPEUICHUs, €CJIM YCIOBHUS IPUMEHEHHUs
3aJaHbl B IBHOH Gopme
718 IIpuMeHATs  mpoCTEHIIME MPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3314
719 [TpuBoANTE mpUMEpPH MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B IpHUpOJE U
KHU3HH, PACIIO3HABATH MPOSIBIICHIE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATh TONMyYEHHBIE 3HAHUS Ha TPAKTHKE: aHAJIU3UPOBATh pEajbHbIC
CUTyallud M NPUMEHATh U3YYEHHbIE MOHATHS B IPOLECCe MOMCKA PELICHMS
MaTeMaTH4ecKu C(HOPMYTUPOBAHHON MpPOOIEMbI, MOJACIMPOBATH peabHBIE
7.20 CUTyallul Ha S3bIKE I'€OMETPHM, HCCIEel0BaTh IOCTPOEHHBbIE MOJEIH C
WCIIOJh30BAHUEM TE€OMETPHUECKUX TOHATHHA M TEOpEM, almapara ajareOpsl,
pelaTh MpakTUYECKUe 33aJauu, CBSI3aHHbIE ¢ HAXOXKACHUEM FeOMEeTPUYECKUX
BEJIMYHNH
11 KJIACC
Koxn .
T IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTb MHOHATUSAMM: IWIMHAPHYECKAss IOBEPXHOCTb, O0pasyrolue
6.1 MWINHAPUYECKON  TOBEPXHOCTH, IIWJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolye KOHMYeCKO! OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 Pacrnio3HaBaTh Tesa BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmloioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
6.5 CErMEeHTa, I1apOoBOii CII0H, OCHOBaHME LIIAPOBOTI'0 CJI0S, BBICOTA LIIAPOBOTO CJIOS,
IapOBOU CEKTOP
6.6 Bbruucnate  00bEMBI W TUIOMAQAM  TIOBEPXHOCTEH  TeN  BpalleHHS,
' TeOMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyJT
6.7 OnepupoBaTh MOHATUAMHI: MHOTOTPAaHHUK, BIMCAaHHBIN B cpepy M OMMCAHHBIN
okoJ1o cdepsl, chepa, BIUCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO0 BPAIIEHUS
6.8 BBIUUCIIATE COOTHOIICHUST MEXIy IUIOMAIIMU MOBEPXHOCTEH W 00BEMaMHU
' MOJTIOOHBIX TeJ
6.9 N300pakaTh mu3y4aemble (QUTYpBl OT PYKH M C TPUMEHEHHEM THPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
6.10 BbINonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUa cBepxy, COOKY, CHH3Y; CTPOUThH CEUCHHSI TEJI BPAICHHS
W3BnekaTh, WHTEPIPETHPOBATH W IPEeoOpa3oBBIBATh HHPOPMALIHUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKMX (uUrypax, NpeACTaBICHHYI0 Ha

YepTekKax U pUCYHKAX
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6.12

[TpumensTh reoMeTpuyecKre GakThl 1JI PELICHHUS] CTEPEOMETPUUYECKUX 3a/1a4,
MpEeANoJaralouMX HECKOJIbKO IIaroB pelIeHUs, €CIM YCIOBUS MPUMEHEHUS
3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBIHOHHHTB [[eI;'ICTBPlﬂ CJIOKCHU BeKTOpOB, BbIUHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha 4YHCIIO, OOBSICHATh, KAKMMH CBOWCTBAMH OHHU
00J1a1a10T

[TpuMeHSTh IPaBUJIO NapaICIICHIIe A TP CII0KEHUH BEKTOPOB
OHepI/IpOBaTB IIOHATHUAMMN . I[eKapTOBBI KOOpI[I/IHaTBI B HpOCTpaHCTBC, BeKTOp,
MOJIyJb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPJIHHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpaMH, CKaJsSIpHOEC MPOM3BEACHHE BEKTOPOB, KOJUIMHEApHbIC U
KOMILTaHAPHBIE BEKTOPHI

6.17

Haxoauts cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMHM, CKaJsipHOE IMPOM3BEIICHUE, PACKJIA/bIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaB8.TB IIJIOCKOCTb YPABHCHHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

6.21

Pemars HpOCTGﬁIHHC TCOMCTPHUUCCKUC 3a/la4id Ha IIPHUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOI'O METOJa

Pemarr 3amaum Ha [J0Ka3aTelIbCTBO MAaTEMaTHYECKHUX OTHOIICHUH U
HaxXOXJIACHUC TCOMCTPHUYCCKUX BCIUYHUH 110 06pa3uaM WK aJiropuT™Mam,
IPpUMCHAA N3BCCTHBIC MCTOJBI ITPH PCIICHHUH CTAHAAPTHBIX MATCMATUYCCKHX
3aga4

IIpuMeHATH  mpocTEWIIME MPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33]1a4

6.22

6.23

HpI/IBO,Z[I/ITB NpUMEPbI MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUupoac H
JKU3HH, paCllO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

IIpuMeHATh TNOJIyYEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH DPEABHBIE
CUTyallUd Y NPUMEHATh U3YYCHHBIC NOHATUSA B IPOLIECCE IOUCKA PELICHUS
MaTeMaTH4eCcKu CQOpPMYJIUPOBAHHON HpPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha A3bIKE TI'E€OMETPUHU, HCCIENOBATh IIOCTPOCHHBIE MOJCIH C
HCIOJIb30BAHUEM T€OMETPUYECKHX IOHSATUI M TeopeM, ammapara anreOpsl,
peuaTh IPAKTUYECKUE 3a1a4i, CBA3AHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYUH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kox

IIpoBepsieMblii 3JIEMEHT COIeP:KAHUS

7

['eomeTpus

7.1

OcCHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MNpsimMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCMOMaTHYECKOM ITOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH
U CIIEJICTBUS U3 HUX

7.2

7.3

7.4

B3auMHoe pacronokeHre nIpsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIEIbHbIE
N CKPCIIMBAKOIIMUCCA  IIPAMBIC. HapaJIJIeHLHOCTb MNpsAMBIX U MJIOCKOCTEeHl B
IIPOCTPAHCTBE: MapajuleJbHbIE MpsSMbIE B IPOCTPAHCTBE, MMAPALIEIBHOCTh TPEX
IPSMBIX, NApPAJIEIbHOCTh IPSAMOM UM IUIOCKOCTH. YTIBIC COHAIIPABICHHBIMU
CTOpPOHAaMH, YroJl MeXAy HpsMbIMU B NMpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajulesibHbIE IIJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTER. [Ipocreimue
MPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadap, KyO, Mapaienenumnes,
MOCTPOEHUE CEUYCHUI

[lepieHAUKYIAPHOCTh MPSAMOM M TUIOCKOCTH: TMEPHEHAMKYJISPHBIE TpsSMble B
IMPOCTPAHCTBE, NPAMBIC MAPAJUICIIBHBIC U MEPIICHAUKYIIAPHBIC K IIJIOCKOCTHU, IIPHU3HAK
NEPIEeHIUKYISIPHOCTU MPSIMOHN U IJIOCKOCTH, TE€OpeMa O MPSIMON MepIeHIUKYISIPHON
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJI MEXIY MPSMON U TIIOCKOCTHIO, ABYTPaHHBIM
YroJI, TMHEWHBIN Yroi IByrpaHHoro yria. [leprneHauKynsp 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JIO TUTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, TPOSKIHS (PUTYpHI Ha
IIOCKOCTh. [lepneHauKyIsIpHOCTD MIOCKOCTEN: MPU3HAK MEPHIEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX neprneHIuKyIIspax

[IoHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOTPaHHUKA, BBIIYKIBIE U
HEBBIIIYKJIBIE MHOIOIPaHHMKHM, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas
pu3Ma, TpaHu ¥ OCHOBAHUS MIPU3MBI, IIPsIMasi U HAKJIOHHAsI IPU3MBbI, OOKOBas U MOJIHAS
MOBEPXHOCTh Ipu3Msbl. llapamienenunen, npsAMOYroJIbHBIA NapajlIeIeIUIe] U €ro
cBoiictBa. [lupamua: N-yroapHas nupamuia, rpaHd 1 OCHOBAHUE MUPAMUJIbI, OOKOBast
Y TI0JIHAsl TIOBEPXHOCTh MUPAaMU/bl, IPABWIBHAS U yCEUEHHAs] MUpAMUAA. DIEMEHTBI
npu3Mbl M nHUpaMubl. [IpaBuiIbHBIE MHOTOTPaHHUKH: TIOHSATHE IIPABHIIBHOTO
MHOTOI'PDAHHMKA, IIpaBUIIbHAs IIpU3Ma M [paBWIbHAs IUpaMuia, IpaBUIbHAs
TpeyrojbHasi MMpaMuaa U NpaBUIIbHBINA TeTpadap, Ky0. [IpencraBneHue o npaBUiIbHBIX
MHOTOTpaHHMKaX: OKTAdp, JOAEKAdAP U MKocadapyrue CedeHus NpU3Mbl U TUPAMMU/IbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMETPUSA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEHTEI CUMMCTPUHU B nmupaMujaax, napamuiCIcnmicaax, IMpaBUJIbHBIX
MHOT'OI'paHHUKAaxX

7.6

Bbluucnenue »51eMEHTOB MHOTOTPaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilmomans
OOKOBOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSMOI IPU3MBL, IJIOIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nomane 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH ITPaBUJIbHOM MUpaMUJbI, TEOPEMA O IUIOLIAJN YCEUEHHON MUPAMHU/IBI.
[Tonsarue 06 06véme. O6BEM nUpaMuIbl, IPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAIIMU TTOBEPXHOCTEH,
00BEMaMHU MOJOOHBIX TEJ
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11 KUIIACC

Koxa

‘ IIpoBepsieMblii 3J1eMEHT COepP/KAHUSA

6

6.1

6.2

I'eomerpus

[unuuapudeckast MOBEPXHOCTh, 00pa3yIOIIUe MINHAPUIECKON TOBEPXHOCTH, OCh
ITHHIPUYECKONW MmoBepXHOCTH. L[MinHAp: OCHOBaHHMsS M OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

Konundeckasi moBepXHOCTh, 00pa3yoIIne KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHOCTH. KOHyC: ocHOBaHME W BeplIMHA, 0Opasyiouias U OcCh,
Ionmaab OOKOBOW W TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyromue U
BBICOTA, OCHOBaHMs U OOKOBAsi IOBEPXHOCTh

6.3

6.4
6.5

Cdepa u map: ueHTp, paauyc, AMamMerp, IUIONaab MOBEPXHOCTU cdeprl. Baumuoe
pacriosio’)keHue cepbl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, Iiomaib
cepsl

N300paxeHune Ten BpallleH!s Ha INIOCKOCTH. Pa3BépTka MIMHApa U KOHYyca
KomOuHanmu Ten BpameHWss U MHOTOTPAaHHHKOB. MHOTOTPaHHUK, OIMCaHHBIA
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUSI

6.6

[Tonstue 06 o0bEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cieacTsus u3 He€. O0bEM HMIMHIpa, KOHYCA.
O6bEM m1apa u miomaab cepsl

6.7

6.8

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOLIECHUS MEXKAY IUIOIIASIMU IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

Ceuenust nuwiMHapa (MapayiebHO M NEPIEHIUKYJISPHO OCH), CEUYEHHUs KOHYyca
(mapajuiebHOE OCHOBAHUIO M IIPOXO/SIIEee Yepe3 BEpILIMHY), CeUeHHs 11apa

6.9

Bexktop Ha muiockoctT M B mpocTpaHcTBe. ClloK€HUE U BbIUWTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4KCII0. Pa3iioxkeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno mapamenenunena. Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUII ICUCTBUM C BEKTOpaMU

6.10

[IpsmoyronbHast cuctemMa KOOpAWMHAT B npocTpaHcTBe. KoopamHaTel BeEKTOpA.
[Ipocreiimue 3amaud B KOOpAMHATaX. YTOJN MexXIy BekTopamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BbIUKClIEHHE YIIIOB MEXAY NPSMBIMA U IIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/I ITPH PELIEHUH T€OMETPUUYECKUX 3a/1a4
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MOI[yJIL «BepOHTHOCTL U CTATUHCTHKA»

INOACHUTEJIbBHAS 3AIINCKA

YueOHblii Monynb «BeposTHOCTH M CTATUCTHKA» YIUIYOJNEHHOTO YpOBHS  SIBISIETCA
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJ&HHOTO YpOBHS Ha YpOBHE
cpenHero oouiero oopazoBanus. Y4eOHbIN Kypc MpegHa3HayeH A1 JOPMUPOBAHUS Y 00YUAIOIIUXCS
CTaTUCTUYECKOW KYJIBTYpbl M TOHHUMAaHUS POJIM TEOPUM BEPOSATHOCTEM KaK MaTeMaTUYECKOro
MHCTPYMEHTA JJIl U3y4eHUs CIydyalHBIX COOBITHH, BETMYMH M mpoleccoB. Ilpu uzydyenuu kypca
00oramaroTcsi NpPeACTaBICHUS OOYYAIOIMXCSd O METOAaxX HCCIEAOBAaHUS HW3MEHYHMBOTO MHpA,
pa3BUBaeTCA MOHHUMAHHME 3HAYUMOCTH W OOIIHOCTHM MAaTeMaTUYECKUX METOJOB MO3HAHUS Kak
HEOTHhEMIIEMOI YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepxanue y4eOHOTO MOZYJS HAMpaBICHO Ha 3aKpeIUieHWe 3HAHUM, TMOJTYYEHHBIX MpH
M3YYEHHUU Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U Ha Pa3BUTHE IPEACTABICHUI O
CIIy4YalHbIX BEJIMYMHAX U B3aUMOCBA3SX MEXK]Y HUMH HAa BAXKHBIX MPHUMEPaAX, CHOKEThl KOTOPBIX
MOYEPIHYTHl U3 OKpYXaroulero Mmupa. B pesynbrare y oOydarommxcs AOKHO ChHOPMUPOBATHCA
MPEICTABJICHUE O HAaOOoJIee YIOTPEOUTEIbHBIX U OOIIMX MaTEMAaTUYECKUX MOJIEIISIX, UCTIOIb3YEMBbIX
JUISL OTTMCAHUSI aHTPOMOMETPUUYECKUX U JAeMOrpaduyecKuX BEIWYUH, MOTPEIIHOCTEN B pa3inyHbIe
poaa M3MEpPEHHSIX, JIUTETLHOCTH 0€30TKa3HON pabOoThl TEXHHUUYECKUX YCTPONCTB, XapaKTEPUCTHK
MacCOBBIX SIBJIGHHH M TPOLIECCOB B OOIIecTBE. YUeOHBIH Kypc siBIsieTcss 0a30i AJii OCBOCHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJO0B, HEOOXOJUMBIX CHEIHAINCTAaM HE TOJBKO MH)KEHEPHBIX
CIELUUATBHOCTEH, HO TaKX€ COLUAIbHBIX U IICUXOJOTMYECKUX, IIOCKOJIBKY COBPEMEHHBIE
OOIICCTBCHHBIC HAYKH B 3HAYMTEIHLHOW MEpEe HCIOJB3YIOT allapar aHajiu3a OOJIbIIUX JTaHHBIX.
LlenTpanpHyl0 YacTh Yy4eOHOrO Kypca 3aHUMaeT OOCYXJCHHE 3aKOHAa OONBIIMX 4YHUCENl —
(GbyHIaMEHTaJIbHOTO 3aKOHA MPUPO/Ibl, UMEIOIIET0 MaTeMaTHUECKYI0 (hopMaIn3alnIo.

B cooTBeTcTBMM ¢ YyKa3aHHBIMU IIeNIIMU B CTPYKType ydeOHOro Kypca «BeposTHOCTh u
CTAaTUCTUKA» Ha yriIyOJIEHHOM YPOBHE BBIJIETICHBI OCHOBHBIE COJIepKaTeNbHbIe IMHUH: «ClydailHbie
COOBITHSI U BEPOATHOCTH» U «CiydaifHble BETUYUHBI M 3aKOH OOJBIINX YHCET.

[ToMuMO OCHOBHBIX JTUHUW B YUEOHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUHU T'PaPoOB U TEOPUU
MHO>KECTB, HEOOXOMMBIE /JIsi MOJHOIIEHHOTO OCBOEHHUS MaTepuana JaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEeMaTUUECKUX YI€OHBIX KYPCOB.

Copepxanne nuHuu «CiydailHble COOBITUST U BEPOATHOCTHY» CIY)KHT OCHOBOW JIA
dbopMHUpPOBaHUS TIPEICTABICHUM O PACIIPECIICHHH BEPOSITHOCTEH MEXIYy 3HAUCHHSIMU CITy4alHbIX
BEJIMYMH. BaXkHyI0 4acTh B 3TOM COJEPKATEIBHON JTUHUN 3aHUMAET U3yUYEHUE I€OMETPUUECKOTO U
OMHOMHUAIBLHOTO PACTIPEIETICHUI U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU — IMOKa3aTeIbHbIM
Y HOPMAJIbHBIM pacCIIpeIeIICHUSIMU.

TeMbl, CBSI3aHHBIE C HEMNPEPHIBHBIMU CIYYaHBIMU BEJIMYMHAMH U PACHPEICIICHUSIMH,
AKIIEHTUPYIOT BHUMaHUE 00YJarOIINXCs Ha ONMMCAHUU U U3YUYEHUU CITyYailHBIX SIBICHUHN C TOMOIIIBIO
HenpepbIBHBIX  (QyHKIMHA. OCHOBHOE BHHUMaHHWE YJEISETCS IOKA3aTeIbHOMY W HOPMaJIbHOMY
pacrpeeeHUSIM.

B yaeOHOM Kypce mpeaycMaTpruBaeTCsl 03HAKOMHUTEHHOE N3YUEHUE CBS3H MEXKY CITydallHBIMU
BEJIMUYMHAMU U OMHMCAHHUE STOU CBSI3U C MOMOIIBI0 KOd((PUIIMEeHTa KOPPEISIIIUKA U €T0 BBIOOPOUYHOTO
aHajiora. JTH 3JIEMEHTHI COJIEPKAHUS Pa3BUBAIOT TeEMY «JlrmarpamMmel paccenBaHuA», U3YYEHHYIO Ha
YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUsl, 1 BO MHOTOM OIMPAIOTCS HAa CBEACHHSI U3 KYPCOB alnreOphl
Y TEOMETPHUH.

Emé onunH syeMeHT coaep:kaHus, KOTOPBIM MNpeaiaracTcs Ha O3HAKOMUTEIBHOM YPOBHE —
MOCJIEIOBATEIFHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHI, HACTYIMAIOIHNX B C€IMHHUILY BPEMEHH.
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O3HakoOMIIEHHE C pacIipeieIeHUeM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITHUI HOCUT pa3BUBAIOIINN
XapakTep M SIBJIAETCS aKTYyalbHbIM JJs OyAYIIMX aOMTYypHEHTOB, MOCTYHAIOIIMX Ha y4yeOHbIe
CHEUHATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, IICUXO0JIOTHEN U YIIPaBICHUEM.

Ha wusyuenune yueGHOro moxayns «BeposATHOCT M CTaTUCTHKAa» Ha YIIyOJIEHHOM YpPOBHE
oTtBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11 knacce — 34 yaca (1 yac B Heneno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

['pad, csa3ubIil rpad, mytr B rpade: mukisl U renu. CTeneHs (BaIGHTHOCTD ) BEpPIIUHEL [ padb
Ha IJIOCKOCTH. /[epeBbs.

CrnyuyaliHple SKCIEPUMEHTHI (OTBITBI) U CIy4alHBIC COOBITHUS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposTHOCTH citydaiiHOTO CcOOBITHS. BIM30CTh YacTOTBI U BEPOATHOCTH COOBITHH.
Crny4aiiHbI€ OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Onepanuu HaJx COOBITUAMHU: IepecedeHue, OObEIUHEHHE, HPOTHBONOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTb. YMHOXXEHHE BEpOSITHOCTEH. JlepeBo ciyyallHOro SKCIEpHMEHTa.
®opmyna noaHoi BepoaTHocTu. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapHbIiii ciyyaiiHbIl ONIBIT (MCTIBITAHKE), yeTieX U Heyaaya. HezaBucumele ucneitanus. Cepus
HE3aBUCHMBIX UCTBITAHUN 110 mepBoro ycmexa. [lepectanoBku u Qaxropuan. Yucio coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHU beprynnu. CinydaiiHblil BBIOOp M3 KOHEYHOH COBOKYITHOCTH.

Crnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTel. Jlnarpamma pacnpeznenenus. Onepannn
HaJl CIy4YallHbIMHM BeJIMYMHAMU. buHapHas ciyyaliHas BennuuHa. [Ipumepsl pacnipenenenuii, B Tom
YHCIie TeOMETPUYECKOe U OMHOMUAIBHOE.

CoBMecTHOE pacmpenesieHHe JBYX ClIydyalHbIX BeJMYMH. He3zaBucumble ciydaiiHbie
BEJIMYMHBbL.MaTreMaTH4ecKoe O)XKHJAHUE CIIydalilHOM BenuuuHbl (pacnpezneneHusi). IIpumepst
IPUMEHEHUsS MaTeMaTHYeCKOTro OXHAaHus (CTpaxoBaHue, JioTepes). MaTemaTuueckoe 0)KHJIaHue
OMHapHOI ciyyailHON BeNMWYMHBI. MaTeMaTH4ecKoe OXHJIAHUE CYMMBI CIIy4ailHbIX BEJIMYMH.
MaremaTnueckoe 0XH1JAaHue TEOMETPUUECKOT0 M OMHOMHAIIBHOTO paclpe/IesIeHUH.

Jucniepcust U CTaHJapTHOE OTKJIOHEHHWE CIy4ailHOM BenuuuHbl (pacnpeneneHus). Jucnepcus
OnHapHOM ciyyaiiHOW BeMWYMHBI. MaTemMaTnyeckoe 0KH1aHue MPOU3BEACHUS U TUCIIEPCUS CYMMBbI
HE3aBUCHMBIX CIIydyallHbIX BeNWYMH. Jlucmepcust M CTaHJapTHOE OTKIOHEHHE OMHOMHAIBbHOTO
pactpenenenus. /Jucnepcus u CTaHAapTHOE OTKJIOHEHHE N€OMETPUYECKOTO PacCpeeIICHHUS.

11 KJIIACC

HepasenctBo YeOniméBa. Teopema YeOwiméa. Teopema bepnymmm. 3akoH OONBIIUX YHCET.
Bei0opounslit MeTo; uccienoBanuii. Beibopounbsie xapakTepucTuku. OLieHUBaHHE BEPOSTHOCTH
coObITHSI 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIOTE3 C MOMOIIBIO H3yYEHHBIX
pacpeneeHui.

HemnpepsiBHble citydaiiHple BenuuuHbl. [Ipumepbl. @OyHKIMS IJIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOIAIIME K
MOKAa3aTeIbHOMY paclpeefieHuIo. 3a/ladd, NPUBOASAIINE K HOPMaJIbHOMY paclpeieleHUIo.
OyHKIUS IUIOTHOCTH BEPOSTHOCTU TOKA3aTENbHOTO paclpesieieHus, (QYHKIUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pactpenenaeHus. OYHKIMS IJIOTHOCTH U CBOWCTBa HOPMAJIbHOTO
pacnpeeneHusl.

[TocnenoBaTeTbHOCT, OJMHOYHBIX HE3aBUCHUMBIX COOBITHIA. 3ajaud, TMPUBOJANINE K
pacupenenenuro I[lyaccona.
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KoBapuanust nByx ciydaiiHeix BennuuH. Koadduuuent nuneitnoi koppenaunu. CoBMecTHbIE
HaOJI0/IeHUS IBYX BelIHUUH. BeiOopouHblil kKoadduimeHT Koppesanun. Paznuune Mex 1y TMHEHHON
CBS3bI0 M IPUYMHHO-CIIEICTBEHHOMN CBA3bI0. JIMHEHas perpeccusi, METO HAMMEHBIINX KBaJIpaToB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA _ YYEBHOI'O MOAYJIA
«BEPOATHOCTDb U CTATHCTHUKA» (YIVIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON IMO3UIIMN 00YJAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHICKOro OOIIecTBa, MPEICTaBICHHE O MAaTEMAaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYP, SABICHUMN, MPOLEAYP IPAXKAAHCKOTO 001IecTBa (BEIOOPHI, ONPOCH! U IPYTOE),
YMEHHE B3aHUMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKUUAMU U
Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TIpa’kJaHCKOM HAEHTUYHOCTH, YB)XEHMSI K MPOIUIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHHUSIM POCCHUHUCKHUX
MAaTeMaTUKOB U POCCUHCKON MAaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAaHUE ATUX JOCTUKEHHUMN B IPYTUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUsI, STUUECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaa B MOCTPOSHUE YCTOWYUBOTO OyIyILIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUM, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMAaTHYECKUM acIeKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3/I0pOBOTO U
Oe3omacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[I0POBBIO (3J0pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIBIXA, peryisipHas Gundeckas akTUBHOCTS), PU3NYECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/I0POBUTEIILHOMN JESTEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYydY, OCO3HAHHUE IIEHHOCTH TPYAOTIO0US, MHTEPEC K Ppa3IMuHbIM chepam
pohecCHOHANBEHOM NeATEIbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M €€ MPUITIOKEHUSMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIN BBIOOpP OyyIIel nmpodeccur U peaau30BbhIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYecKOMY OOpa3oBaHHIO M camMO0Opa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHWH MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KYJNBTYpbl, T[OHUMAHUE BIHUSHHUS  COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHME MPUPOJHOW M COLMAIbHOM Cpelbl, OCO3HaHUE
I00aLHOTO XapaKTepa dKOJOTHYECKUX MpoOIeM, OpHEeHTAllUsS Ha MPUMEHEHHE MAaTeMaTHYeCKUX
3HAHWH JIJIs1 pelIeHus 3a/1ad B 00JIACTH OKPY’KAIOIICH cpefibl, TUITAHUPOBAHNUE TTOCTYIKOB U OIIEHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOIIEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MAaTEMaTHUYECKONW HAyKH Kak c(hephbl YeI0BEUSCKOM
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl PA3BUTHSI LIUBUIIU3ALINH, OBIIAJICHUE S3bIKOM
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MaTeMaTUKd W MAaTeMAaTHU4EeCKOM KyJIbTYpOM KaK CpEACTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTb
OCYLIECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHIANBHUYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHMBePCAJbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBIISITH M XapPaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX 00BEKTOB, MTOHITHH,
OTHOIIEHUH MEXAYy MOHATUAMHU, (OPMYIUpPOBATh OIpPEICICHUs] IOHATUH, YCTaHABIUBATb
CYIIECTBEHHBIN MpHU3HAK KJacCU(UKALUN, OCHOBAHUS Uil OOOOIICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYIHpPOBaTh M MNpPeoOpa3oBHIBATh CYXKACHUS: YTBEpAHUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHs B (haKkTax, JAHHBIX,
HaOJIIOAECHUAX M YTBEPXKICHMAX, IMpengaraTb KpUTEpUU JJs BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C MKCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JCIAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENbHO JI0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (NpsiMble U OT
IIPOTUBHOI0), BEICTpauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPDI, 000CHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh CHOCcO0 pelieHus yueOHOW 3a1auy (CpaBHUBAThb HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpATh HanOoJIee NOAXOASIIIMMA ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATENbCKUA HHCTPYMEHT IIO3HaHUs, (HOpMYIMpOBAThH
BOIPOCH], (UKCHUPYIOIIME IPOTUBOpEUHE, MpoOJeMy, YCTaHaBIMBaTb MCKOMOE M JIAaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULMI0, MHEHHE;

IIPOBOAMTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTH4ecKOro 00beKTa, sIBIEHUS, MPOLECCa, BBIIBICHUIO 3aBUCUMOCTENH MEXIY
00BeKTaMu, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOABI O pe3yjibTaTaM IPOBEIEHHOTO
HAOJII0JIEHUs, HCCIIEI0OBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJbTaTOB, BBIBOJOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IPOLECCa, a TAKXKE BBIIBUraTh MPEANOIOKEHUSI O €ro
pPa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISBIIATh JEPUIMUTH MHPOPMALMHU, AAHHBIX, HEOOXOAMUMBIX JUIi OTBETa Ha BONPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh  WMHGOpPMAIMIO W3  HUCTOYHMKOB  PA3jIMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh HHPOPMALIUIO PA3INYHBIX BUJIOB U (JOPM NPEACTABICHUS;

CTPYKTYPUPOBaTh MH(POPMALIMIO, NPEACTABIATh €€ B Pa3IMYHBIX (OpMax, MILUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATH U (POPMYIUPOBATH CYXkJICHUS B COOTBETCTBUHU C YCIOBUSMU U IEISIMH OOIICHHUSI,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO'—IKy 3peH1/1$[ B yCTHBIX U IMIUCBMEHHBIX TEKCTaX, daBaTh
MOSICHEHUS 10 X0y PEIIeHUS 33a/1a4l, KOMMEHTHUPOBATh MOJYYeHHbIN Pe3yJIbTaT;

B XO7e OOCYXJCHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBbI, TPOOIEMBI,
pemraeMoi 3aJayu, BBICKA3bIBAaTh HJIEH, HAICJICHHbIE HA MOWCK PELIEHUs, COMOCTaBJISATh CBOU
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CYXKJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHMKOB JHAIOra, OOHApPYXKHMBATh Pa3U4M€ M CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATH Pa3HOTIACHs, CBOM BO3PAXKECHHUS;

IPEJCTaBISITh PE3yJIbTaThl pEIICHUs 3a/ladd, SKCIEpUMEHTA, WCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOopMaT BBICTYIUICHUS C YU4ETOM 3a/1ay MpPe3eHTAllMd U 0COOEHHOCTEN
ayJIUTOPUHU.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Camoopranu3anus:

COCTaBIAITh IUIAH, aNTOPUTM peIICHHs 3a7add, BbIOUpaTh CHOCOO pEHIeHUS C y4ETOM
UMEIOUINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThb U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMU TIO3HABATENHHOW pe(ICKCUN KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBHNA U
MBICTTUTENIBHBIX MPOIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Mpouecca U pe3yJibTara pelieHUs MaTeEMaTUYECKOM 3a/1a4u;

NpPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH pPEHIEHUH 3a7auyd, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HANJACHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IICJIA U YCIOBHUSIM, OOBSCHSATE MPUIHHBI JTOCTHKCHUS WIH
HEJOCTH)KCHUSI PE3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, NaBaTh OLEHKY IMPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eAITeIbHOCTD:

MOHUMATh W HCIIOJIB30BaTh IMPEUMYINECTBA KOMAHIHOM M HWHAMBUAYATbHON pPaOOTHI IMpHU
pelieHnn y4eOHbIX 3aja4, MPUHUMATh LIeJIb COBMECTHOM JI€ATEIbHOCTH, IJIAHUPOBATH OPraHU3aIUI0
COBMECTHOM pabOThI, paclpeaessiTh BUABI pa0OT, JOTOBAPUBATHCS, 00CYXKAATh MPOIECC U PE3YIIBTAT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboTsl (0OCyxkmeHus, oOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BHIMOIHITH CBOIO YacTh padOThI M KOOPAMHUPOBATH CBOM JCUCTBUS C APYTUMU
YJeHaMH KOMaH/Ibl, OIIEHUBATh KAauyeCTBO CBOEr0 BKJaJa B OOMMA MPOAYKT MO KPHUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJHO ONEPUPOBATH MOHATHAMU: Tpad, IIOCKUM rpad, cBA3HBIN rpad, myTh B rpade, 1eMb,
LIMKJI, IEPEBO, CTENIEHb BEPILNHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA;

CBOOOJHO ONEpUpPOBATh MOHITUSIMM: CIyHYalHbIN ASKCIEPUMEHT (ONBIT), CIy4ailHOe COOBbITHE,
BJIEMEHTApHOE CiIydailHOe COObITHE (3JEMEHTapHBI MCXO0Jl) CIIy4allHOrO OIbITA, HAXOAWUTh
BEPOATHOCTH COOBITHI B ONIBITaX C PABHOBO3MOYKHBIMHU AJIEMEHTAaPHBIMHU COOBITHUSAMY;

HaxXoauTh W (OpMYIMpPOBATh COOBITHSA: TEepecedeHue, OObEJUHEHUE aHHBIX COOBITHH,
coObITHE, TPOTHUBOIOJIOKHOE JAHHOMY, UCII0JIb30BaTh AUarpaMMbl Diijiepa, KOOPIUHATHYIO MPSIMYIO
JUIsL pellieHus 3aj1a4, MoJIb30BaThcs (POPMYIION CIIOKEHUS! BEPOSTHOCTEH JUIsl BEPOSITHOCTEN IBYX U
TPEX CIyYalHBIX COOBITHIA;

OIEpUPOBATh TOHATUSAMU: YCIOBHAs BEPOATHOCTb, YMHO)XEHHE BEPOSTHOCTEH, HE3aBUCUMBIE
COOBITHSI, JIEPEBO CIy4allHOTO SKCIEPUMEHTa, HAXOIUTh BEPOATHOCTH COOBITUH C MOMOUIBIO
npaBUjia YMHOXEHHs, JepeBa CIydyaifHOro OMbITa, UCHOJIb30BaTh (GOPMYIy MOJTHOM BEpPOSTHOCTH,
dbopmyny baiteca mpu pemieHnu 3amad, OMpeneIsaTh HE3aBUCUMOCTh COOBITHH MO (GOpMyse U IO
OpraHM3al1H CIy4allHOTO SKCIIEPUMEHTA,

IPUMEHSTh W3Y4YeHHbIE KOMOWHATOpPHBIE (HOPMYIIBI AJIsl IEPEUUCIICHUS YIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CITy4aifHOTO OTIBITA, PEIICHHUs 3aa4 110 TEOPUU BEpOSATHOCTEH;
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CBOOOJTHO ONEpUPOBATh MOHATHSAMU: OWHAPHBIA CIIyd4allHBIA OMBIT (MCIBITAaHHE), yCIEX H
HeyJaya, He3aBUCUMbIE UCIIBITAHUS, CEPUsl UCIIBITAHUM, HAXOJUTh BEPOSITHOCTU COOBITUH: B CEpUU
UCIIBITaHUH J10 IIEPBOIO yCIIEXa, B CEpUU UCIIBITAHUM bepHyIuIn, B ONBITE, CBI3aHHOM CO CIIy4alHbIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

CBOOOJTHO ONEpPUPOBATH IMOHATUSAMH: CIydyailHas BEIMYUHA, pacIpelelieHue BEepOSATHOCTEH,
qyarpaMma pacripenesieHusi, OuHapHas cilydaiiHas BeJIMYMHA, I'€OMETPUYEcKOoe, OMHOMHUAIIbHOE
pacrpezeneHue;

OIEpUPOBATh IOHATHSAMH: COBMECTHOE PpACIpEAEICHUE JBYX CIYYalHBIX BEIINYMH,
UCTIOJIb30BaTh TAOJIHUILy COBMECTHOTO PACHpPEACICHHS ABYX CIyYailHBIX BETUYMH ISl BBIICICHUS
pacripesiesIeHus] KaKJ0W BEIUYHHbI, ONPEAEICHHUs HE3aBUCUMOCTH CIIy4aiHBIX BEJIMYMH;CBOOOIHO
OIEpUPOBATh IOHATUEM MAaTEMATUUYECKOTO OXKUJAHUS CIydallHON BEIWYMHBI (paclpeneieHus),
IPUMEHATh CBOMCTBA MAaTEMaTH4YECKOIO OXHUIAHUS IpU PELICHUM 3a1ad, BbIYHUCIATH
MaTeMaTUYECKOe OXKUAAHUE OMHOMHAIBHOTO U T'€OMETPUYECKOr0 paclpeiescHuil; cBOOOTHO
OIIEpUPOBATh OHATUAMHU: AUCIIEPCHUS, CTAHAAPTHOE OTKJIOHEHHUE CIIy4aiiHON BEIMYUHBL, IPUMEHSATh
CBOICTBa AMCIEPCUU CIy4daliHON BENWYMHBI (pacHpeesieHus1) MpU PEIICHUU 3a/1ay, BBIYUCIATH
JCIIEPCUIO U CTaHIAPTHOE OTKIOHEHHE T€OMETPUUYECKOr0 U OMHOMHUAJIBHOTO PACIpeesICHUH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

BBIYUCIISITH BEIOOPOUYHBIE XapaKTEPUCTUKH IO JAHHOW BBIOOPKE M OIICHWBATh XapaKTEPUCTHKH
reHepajibHOW COBOKYIHOCTHU JAHHBIX 10 BEIOOPOYHBIM XapakTepucTUKaM. OIleHUBaTh BEPOSITHOCTH
COOBITUII M TPOBEPATh TPOCTEHININE CTATHCTUYECKHE THUIIOTE3bl, MOJB3YSICh HW3Y4YEHHBIMHU
pacrpesielIeHUsIMH;

NPUBOJNTH TPHUMEPH 3a/a4, NPUBOIAMIMX K IIOKA3aTeIbHOMY paclpeieieHuIo, 3a/ad,
IOPUBOAALIMX K HOPMAaJIbHOMY pacrpeaeneHuo. OnepupoBaTh MOHATHAMU: (QYHKIMS MJIOTHOCTH
BEPOSITHOCTH TIOKa3aTEIBHOTO pacrlpeaeieHus, QYHKIHUS TUIOTHOCTH BEPOSTHOCTH HOPMAaIbHOTO
pacripeniesieHusi, (pyHKIUS IUIOTHOCTH M CBOMCTBA HOPMAaJbHOI'O PpACHpEAEICHUS; OMNpEeAessTh
KO3 PHUIHUEHT TMHEHHOW KOPPEISAIIH, BEIOOPOYHBIN KOAPDUIIMEHT KOPPEISIHH.
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10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DnemMeHThl Teopun rpados 3
9 CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HajJ MHOKECTBAMU U
3 coObITusiMH. CI10’K€HNE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocrienoBaTebHbIX UCIIBITAHUI.
) Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 3aK0H OOJIBIITNX YUCEI 5
DJIEMEHTHI MaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJIbHOE pacrpeeeHust
Pacnpenenenue Ilyaccona
CBs13b MEXYy CIIyJailHBIMH BEJTHYUHAMH
O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 1 0
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI I TUATPAMMBI
6.2 OnepupoBaTh NOHATUSAMU: cpefiHee apupMeTuIecKoe, Meruana, Hauooibliee,
HavMMEHbIIIee 3HAaUCHHE, pa3MaX MacCUBa YHMCIOBBIX JAHHBIX
OrnepupoBaTh MOHATHSAMU: CIyYalHBIA IKCIIEPUMEHT (OMBIT) M CIy4aiiHOE
coObITHE, dJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIN UCXO) CIIYIallHOTO OIBITA;
6.3 HAaXOJHUTh BEPOATHOCTH B OMNBITAX C PABHOBO3MOXHBIMU CIy4ailHBIMU
COOBITUSAMM, HAXOJUTh M CPABHUBATH BEPOSITHOCTH COOBITUNA B HM3YUECHHBIX
CIIy4aifHBIX SKCIIEPUMEHTaX
Haxoauts u popmynupoBaTh cOOBITHS: TIEpecedeHe U 00beAMHEHNE JaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHBOIIOJIOKHOE TAHHOMY COOBITHIO; IMOJIb30BATHCS
quarpamMmamu Diinepa u (GOpMyIJIoi CI0XKEHHUS BEPOSTHOCTEH MpPH PELICHUH
3a1a4
OnepupoBaTh MOHATUSMHU: YCIOBHAS BEPOSATHOCTH, HE3aBUCUMBIC COOBITHS;
6.5 HAXOJUTh BEPOSITHOCTH C TIOMOIIIBIO MTPaBUJIa YMHOKEHHSI, C IIOMOIIBIO JiepeBa
CIIy4aiiHOTO OMbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABWIIO YMHOXEHUS MIPU PEIICHUU 3a/1a4
OnepupoBaTh TOHATUSIMH: HCTIBITAHWE, HE3aBUCHMbIC HCIBITAHHS, CEpHUS
6.7 UCIIBITAaHUH, yclex U Heynada; HaXOIUTh BEPOATHOCTH COOBITUI B CEpHH
HE3aBUCHUMBIX HCIBITAHUN JI0 TIEPBOrO yCIexXa, HAaXOJIUTb BEPOSTHOCTH
coObITHi B cepun ucnbiTanuii beprymnnu
6.8 OHCpHpOBaTE MOHATUSAMU:  CIIy4ailHas  BEJIIMYMHA,  paclpenesieHue
BEPOSITHOCTEM, TMarpaMma pacrpeaeaeHus
11 KJIIACC
Kon .
AT IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaTbl 0CBOEHHs OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMBbl Cpe/lHero 001ero 0opa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHMBaTh  BEPOSTHOCTM  3HAYEHUW  CIAy4yalHOM  BEIWYMHBI 11O
pacrpeiesIeHUIO I C TIOMOIIBIO JHarpaMM
OrnepupoBaTh MOHITHEM MAaTEMaTHYECKOTO OXKHJIAHUsI, PUBOIUTH TPUMEPHI
5.2 TOTO, KaK MPUMEHSIETCS MaTeMaTH4YECKOE OXUJAHUE CIy4ailHOW BEJIMYWHBI,
HaxOJUTh MAaTEMATHYECKOE OXKHUIAHUE TI0 TAHHOMY pacIpeaesICHUI0
5.3 Nmeth npeacTaBiaeHue 0 3aK0HE OOIBITIX YHUCETT
5.4 HMeTp npeacTaBiaeHue 0 HOPMAJIbHOM PaclpeiesIeHUN
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

6

6.1

6.2

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenne JaHHBIX € IIOMOLIBIO TaOIUI U nuarpamMM. Cpeanee apupmMeTuyeckoe,
MearaHa, HauOoJiblliee U HaMEHbIllee 3HAUCHHUs, pa3Max, TUCIePCUsl U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CryualiHble SKCTIEPUMEHTHI (OTIBITHI) U CITy9aliHbIC COOBITHSI. DJIEMEHTAPHBIC COOBITUS
(ucxonpl). BeposTHOCTH Ciiy4aifHOrO cOOBITHS. BiIM30CTh YacTOTHI M BEPOSTHOCTH
coObrTrii. Ciy4aiilHble OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposTHOCTH cOOBITHII B ONBITaX C paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU

6.3

Onepanuu  Haj COOBITHSIMU: TE€pecedeHue, OOBEAUHEHUE, IPOTUBOIIOIOKHBIE
coObITus. {narpammsl Diinepa. @opmyrna cI0KeHUs: BEPOATHOCTEH

6.4

6.5

VcnoBHass  BEpOATHOCTh. YMHOXEHUE BeposTHOcTed. JlepeBo  ciywaiiHOro
skcriepuMenTta. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS

Kombunatoproe mnpaBuwino ymHoxkeHus. [lepectaHoBkm wu (akropuan. Ywucno
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeroToHa

6.6

bunapHblii ciydaliHbli ONBIT (UCHBITaHUE), ycleXx M Heynada. HesaBucumsle
ucnelTaHus. Cepusi HE3aBUCHUMBIX HCHbITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIBITaHUuN bepHysm

6.7

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTed. Jlmarpamma pacrpeieieHus..
[Ipumepsl pacpeneneHuii, B TOM 4KCiie TEOMETPUIECKOEN OMHOMUAIbHOE

11 KUIIACC

Kox

IIpoBepsieMblIii 3JI€MEHT COAEePKAHUS

5

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

5.3

UucnoBble XapaKTEPUCTUKU CIy4aWHBIX BEJIMYMH: MAaTeMaTUYECKOE OXHUIAHUE,
JUCIIEPCUSl U CTAaHAAPTHOE OTKJIOHEHME. [Ipumepsl MpHMEHEHHs MaTeMaTH4eCKOro
OKHMJIaHHs, B TOM YHCIE B 3ajJayaX W3 IOBCEIHEBHOM >XM3HU. MaremaTtuyeckoe
OXMJIaHWE OWHAPHOM CiIydailHOW BeMMYMHBL. MaTeMaTH4YecKoe OXKHIaHHE CYMMBbI
CIIy4alHBIX BEIWYMH. MaTeMaTnuueckoe 0XKMAAHUE U JUCIEPCHUS T€OMETPUUECKOrO U
OMHOMHUAIBHOIO paclpeaeIeHul

3aKoH OOJIBIINX YKCEIT U €r0 POJib B HayKe, MPUpPO/Ie U ob1iecTBe. BriOopouHblil MeTox
HCCIIEN0BAHUMI

[IpuMepsl  HeENmpepbIBHBIX — CIIy4aliHbIX  BenuuMH. [loHATHE O  IIOTHOCTH
pacnpezeneHus. 3aauy, IPUBOIALIME K HOPMAJIbHOMY pacnpeaeneHuto. llonarue o
HOPMaJIBHOM pacIpeiesIeHUN
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ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
NMPoOBEPSIEMOr0 OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl CpPeIHEro o01ero
TpeOoOBaHMS oOpa3oBaHus

Brianenue mMetonamu 10Ka3aTenbCTB, aTOPUTMAMHE PEIICHHS 33/1a4; YMEHUE
dopMynHpoBaTE M ONEPUPOBATH TMOHATHAMHU: OIpEIeNiCHHE, aKCHoMa,
Teopema, CIeJICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
(GOpMyYIMPOBKH; MPUMEHATh HUX; yMeHHE (HOPMYyIHpPOBaTh OOpaTHOE W
IPOTUBOIIOJIOKHOE YTBEP)KACHUE, IPUBOIUTH MIPUMEPHI U KOHTPIIPUMEPHI,

UCIIOJIB30BaTh ~ METOJ ~ MaTeMaTH4eCKOM  MHAYKIUMH;  IIPOBOJIUTH
JI0OKa3aTeJIbHbIEC PACCYKICHUS P PELICHUU 3a/1a4, OLICHUBATh JIOTHYECKYIO
1 IIPAaBUJIBHOCTh ~ PACCY’)KICHUW; YMEHHE  OIEpUpPOBaThb  IOHATUSAMU:

MHOKECTBO, IIOJMHO)KECTBO, OIlIEpallMy HAaJ MHO)XECTBaMHU; YMEHHUE
UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Julsi  ONMCaHUs
pEAIbHBIX NIPOLIECCOB U SIBJICHUN M IPU PEUICHUM 3aJad, B TOM YHUCIIE W3
JIpYruX Yy4eOHBIX MPEIMETOB; YMEHHE OIEepUpPOBaTh MHOHATUSIMH: Trpad,
CBSI3HBIM Tpad, nepeBo, LMK, rpad Ha IJIOCKOCTH; YMEHHE 3ajaBaTb U
OMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCO0aMHM; HCIIONIB30BaTh Tpadbl MpPU
pEILIEeHNN 3a1a4

YMeHue omnepupoBaTh MNOHATHSAMHU: HATypalbHOE YHCIIO, LEJIO0E YHUCIO,
CTEMNEHb C IIEJIBIM MOKa3aTejeM, KOPEHb HATYpaJIbHOW CTETNEHH, CTENEHb C
palMOHAIbHBIM IIOKA3aTEJIEM, CTENEHb C JIEUCTBUTENIbHBIM IOKA3aTENIEM,
norapum 4ucliia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBLHOTO YHCIIa, OCTATOK
M0 MOJYJIIO, PallMOHAIBHOE YHUCIO, UPPALMOHATBHOE YHUCIO, MHOXECTBA
HATypaJbHBIX, TEJBIX, PAllMOHATBHBIX, JCUCTBUTEIBHBIX YHCE; YMEHHE
WCIONIb30BaTh TPU3HAKU JETMMOCTH, HAUMEHBIIUN OOIUN AEeNUTeNnb W
HaMMeEHbIllee O0Iee KpaTHOE, alropuTM EBKIMAa mpu pelieHud 3aaad;
3HAKOMCTBO C Pa3JuYHbIMH [TO3UIIMOHHBIMU CUCTEMAMU CUHUCIICHUS; YMEHUE
BBITIOJIHSITh BBIYMCIICHUE 3HAYCHUN M TMPeoOpa3oBaHMs BBIPAKEHUH CO
CTemeHsMH U Jorapudmamu, mnpeoOpa3oBaHust APOOHO-PALMOHATBHBIX
BBIPDOKEHHI; YMEHHE OIEPUPOBATh MOHATHIMH: TIOCIIEIOBATEIHHOCTD,
apudmeTnueckas Mporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEYHO
yObIBaroIas reoMeTpudecKas MPOTPECCHs; yMEeHUe 3aJ1aBaTh
MOCNEA0BATEIHHOCTH, B TOM YHUCIE C MOMOIIBI0 PEKYPPEHTHBIX (OPMYI;
YMEHHE OIEepUpPOBATh TOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIC YHMCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, dopma
3aMUCH KOMIUJIEKCHBIX Yucen (TeoMeTpUYecKas, TPUTOHOMETpPUYECKas H
anreOpandeckas); yMeThb MPOHW3BOAUTH apudMeTnyecKkue eHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAaMH;  TPUBOJAUTH  MPUMEPHI  WCIOJIB30BAHUS
KOMILUIEKCHBIX UHCEJ; ONEpPUpOBaTh MOHATUSAMU: Marpuua 2x2 u 3x3,
OTIPEICTUTETh MATPUIIBI, TEOMETPUICCKUN CMBICI OMIPEACITUTEIS
YMeHune onepupoBaTh IMOHATUAMH: palUOHAIbHBIE, HWPPALMOHAIBHBIC,
3 MOoKa3aTeNbHbIC, CTETCHHBIC, JIOTapu(PMUUYECKHEe, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATh MOHATUIMHU:
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TOKIECTBO, TOXAECTBEHHOE INpeoOpa3oBaHHE, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHHM M HEPABEHCTB, pPaBHOCWIBHOCTb YpPaBHEHWI,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C IOMOIIBIO PA3JIMUHBIX INPUEMOB; DPEIIATH YPABHEHUs, HEPAaBEHCTBA H
CUCTEMBI C ITapaMETPOM; IIPUMEHATh YPAaBHEHMSI, HEPABEHCTBA, UX CUCTEMBbI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad U3 pPa3IuuHbIX objacteit
HAyKH U PEAJIbHOM JKU3HH

YMeHue onepupoBarh MOHATHAMM: (yHKIOMSI, 4YETHOCTh (YHKILHH,
HNEPUOJIMYHOCT (DYHKIIMH, OrPAaHHYEHHOCTh (YHKLIUH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (YHKIMH, HauOoJblIee W HAUMEHbLIEEe 3HAYCHMS
(GyHKIMU Ha MPOMEXYTKe, HempepbiBHAS (DYHKIMS, acCUMITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas NPOU3BOAHASA (YHKLUHU, F€OMETPUUYECKUN U
¢u3nueckuif  CMBICT  TPOU3BOAHOW, MEpBOOOpa3Has, ONpeACTIEHHBIHN
UHTErpaj; YMEHHME HaxXOAUThb AacCUMOTOTHl rpaduka (YHKLUHU; yMEHHUE
BBIYUCIISITH POU3BOHBIE CYMMBI, TPOU3BEJICHUS, YACTHOTO M KOMIIO3HIIUU
GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HAXOJUTh MPOHM3BOJHBIE JIEMEHTAPHBIX (YHKIWH; YMEHHUE HCIIOJIB30BaTh
IPOM3BOJIHYIO JUISI HMCCIENOBaHUA (QYHKIUI, HAXOOUTh HaWOOJIbIINE U
HaVMEHbIIME 3HAaueHHUs] (QYHKIUN; CTPOUTh Tpa@uKd MHOTOUIEHOB C
UCMOJIb30BAaHUEM  ammapara MaTeMaTHMYecKOro —aHajiu3a; HPUMEHSTb
IPOM3BOJIHYIO [Tl HAXOXK/IEHUS HAWJTYYILero PeIeH s B IPUKIAJHBIX, B TOM
YHUCIE€ COLUMAIBHO-KOHOMHYECKMX W (HU3MYECKUX 3ajadax; HaXOIUTh
IUIOIAAN U 00BbEMBI (UIYp C IOMOILBIO MHTErpaa; IPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTO MOJIEIMPOBAaHMs C TMOMOIIbI0 auddepeHInaIbHbIX
ypaBHEHUU

YMeHue onepupoBarh MOHATUSAMU: rpaduk GyHKUIMH, oOpaTHas (QyHKIuS,
KOMIO3UIMS (QYHKUMH, JMHEWHas QYHKIMs, KBaapaTHuHas (QYyHKIUS,
pauuoHanmbHass (QYHKLHUSA, CTeNeHHas (QyHKIUS, TPUTOHOMETPUUECKHE
GyHKIIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMM, IMOKa3zaTelbHas H
jgorapupmuueckass (GyHKIHUU; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKIUH, BBIIOTHATH NpeoOpa3oBaHusl rpa@uKoB QPYHKINN, UCTIOIb30BATh
rpadyKy JUIsl U3y4EHUs NMPOLIECCOB M 3aBUCUMOCTEH, NPH PEeILICHUHN 3ajia4 13
IpYruX Yy4eOHBIX MpPEIMETOB M 3a/Jay W3 pealbHOW >KU3HHU; BBIPAXKATh
dbopMynaMu 3aBUCHMOCTH MEXJYy BEITMUYMHAMM; HCIIOJIb30BaTh CBOMCTBA U
rpapuku QyHKUMHA AJ11 peuleHHs] ypaBHEHUH, HEpPaBEHCTB M 3agad C
napameTpami; H300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH MHOXECTBA
pELIEHNUI YpaBHEHU, HEPABEHCTB M UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 33/JaYd pa3HbIX TUIIOB (B TOM YMCIE Ha
IPOILEHTHI, TOJM U YacTH, Ha JBUXKEHHE, padoTy, CTOMMOCTh TOBapoB U
yCIIyT, HaJOTH, 3a/la4il U3 00JacTU yNpaBieHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U UX
CHCTEMBI IO YCJIOBUIO 33JayM, HCCIENOBaTh IOJYYEHHOE pELICHHE WU
OLIGHUBATh MPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJETUPOBATh
peasibHble CHUTYyallMM Ha S3bIKE MaTEeMaTHKH; COCTaBIISATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI M0 YCIOBHIO 33Jaul, UCCIEN0BaTh
IIOCTPOCHHBIE ~ MOJIEIM  C  HUCIHOJb30BAHMEM  ammapata  anreopsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN PE3yNbTaT

YMenue ONCprUpOBaTh IMOHATHUAMU: CPEAHEC apI/I(bMeTI/I‘-ICCKOe, MEHaHa,
HauOoJIbIIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCHUA, CTAHAAPTHOC
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OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE H3BIEeKaTh, WHTEPIPETHPOBATH
uHpOpMaLIKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOMCTBA PEAIBHBIX IMPOLECCOB W SBICHUIA; MPEICTaBIIATH
uHPOpPMALIMI0O C TOMOIIBI0 TAaONWMIl H JAMarpamMM; HCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C NPUMEHEHHEM TIpadruecKUX
METO/IOB M DJIEKTPOHHBIX CPEJACTB; rpa)uyecKu MCCIe0BaTb COBMECTHBIC
HaOJIOICHUS C TOMOIIBIO JMarpaMM PacCEeMBaHMUs M JTMHEHHONW perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CITy4alHBIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSTHOCTHh CIIy4aifHOTO COOBITHSI, YMEHHUE BBIUYHCIATH BEPOSITHOCTH C
MCIOJIb30BaHUEM IpapUuecKUX METOJOB; IPUMEHSITH (POPMYIIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, (OpMyTy TIOJIHOW BEPOATHOCTH, (OPMYILY
bepnymiu, komObunatopubsie GakThl U (OPMYIIbI; OLCHUBATh BEPOSITHOCTHU
peanbHBIX COOBITHH; yMEHHE ONEpUpOBaTh TMOHATHAMU: CIydaidHas
BEJIMUMHA, paCHpe/elieHUe BEPOATHOCTEH, MAaTEeMaTH4YECKOE OXXHUIAHUE,
JUCTIEPCHUS M CTAaHAAPTHOE OTKJIOHEHWE CIyYaiHON BENWYHMHBI, (YHKIUU
pacupeneneHus W IUIOTHOCTH  PaBHOMEPHOrO, IOKA3aTEIbHOTO U
HOPMaJIbHOI'O pacHpeesIeHUi; YMEHUE UCIO0Ib30BaTh CBOMCTBA U3yUEHHBIX
pacupeneneHuid Ui pelieHus 3a7ad; 3HAKOMCTBO C IOHSATUSIMU: 3aKOH
OOJIBIIKX YUCEI, METOAbl BEIOOPOUHBIX MCCIIEJOBAHUN; YMEHUE IPUBOJUTD
OpUMephl TPOSBICHHUS 3aKOHA OONIBIIMX YHCET B MNPUPOIAHBIX U
OOIIECTBEHHBIX SIBICHUSIX; YMEHUE ONEPUPOBATH MOHATHUAMU: COUYETAHHE,
IIepECTaHOBKA, YUCIIO COYETaHUI, YUCIIO MepecTaHOBOK; OMHOM HploTOHA;
yYMEHHE NMPUMEHATh KOMOUHATOPHBIE (PAKTBHI U PACCYKICHUS AJI PElICHUs
3aJa4; OLIEHWBATh BEPOSITHOCTU pEAIbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATh MOJIYUEHHBIA PE3yIbTaT

YMeHue onepupoBaTb  MOHATHUAMHM:  TOYKA, IpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIUYMHA YyIJa, IJIOCKHI yroj, JABYIpaHHbBIN
YIOJI, TPEXTPAHHBIN YroJjl, CKPEIIMBAIOIIUECS NPSIMBIE, NAPAUIEIBHOCTh U
NEPNCHAUKYIIAPHOCTb NPAMBIX H HJ'[OCKOCTGI\/'I, yYroia MExay npsaMbIMHU, YIroJi
MEXY MPSAMOU U IIJIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH 10 ILUIOCKOCTH, PACCTOAHHUEC MCKAY MPSAMBIMH, PACCTOAHHUEC MCKIY
IUIOCKOCTSIMU; YMEHHE HCHOJIb30BaTh IIPU PELIEHUHM 3a7ad HU3Yy4YECHHBIE
(GakThl U TeopeMbl IJIAHUMETPUHU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBEKTOB
OKPYXKarolllero Mupa; CTPOUTb MATEMAaTHUYECKUE MOJEIU C IOMOLIBIO
TCOMETPHUICCKUX MMOHATHH U BCJIIMYMH, peulaTb CBA3aHHLIC C HHUMH
MPAKTUYECKUE 3a1aUU

10

YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAb (GUTYphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, TPaBUIIbHBI MHOTOIPAHHUK, CEUEHNE MHOTOIPaHHUKA, KYO,
napajjieNnenunes, npusmMa, nupamuaa, Gurypa U mOBEpXHOCTh BpaLICHUS,
HWIMHJP, KOHYC, mmap, cdepa, miomanb chepsl, IUIOMIAIb MOBEPXHOCTH
NUpPaMUIbl, MPHU3MBI, KOHyCa, HWJIMHIpPA, 00bEM Kyba, MPSIMOYTOJBHOTO
napajuiefienunena, MNUPaMHIbL, TPU3MBL, LWIUHApPA, KOHYca, ILIapa,
pa3BEPTKA MOBEPXHOCTH, CEYEHUsI KOHYCA U LWINHAPA, NapaieIbHbIE OCU
WJIM OCHOBAHUIO, CEUYEHHUE 11apa, MI0CKOCTh, Kacarolascs ceppl, HUIUHIPA,
KOHyCa, yMEHHE CTPOMTb CEYEHME MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHUKHU, (UTYpbl U MOBEPXHOCTH BpAalllEHUs, UX CEYEHHS, B TOM
qucie ¢ MOMOUIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE NPUMEHATH CBOMCTBA
FeOMETPUUECKUX (Uryp, caMOCTOSTENbHO (HOPMYIHPOBATh ONpeAeTIeHUs
U3y4yaeMbIX (QUryp, BBIJBUTATh THUIIOTE€3bI O CBOMCTBAX W MpPU3HAKAX
reoMeTpuueckux ¢uryp, oOOCHOBBIBaTh WJIM OMNpPOBEpraTh HMX; YMEHHE
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11

12

13

MPOBOAMTD KJacCU(PHUKAIUIO GUTYp MO pa3IHMYHbIM IPU3HAKAM, BBITIOTHAThH
HEO0OXOAUMBIE TOTIOJHUTEIbHBIE ITOCTPOCHUS

YMeHue omnepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajuleNbHBI MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHWe MoaA00usA, MOM00HBIE (UTYPBI; yMEHHUE
pacrno3HaBaTh paBHbIE U MOAOOHBIE (PUTYpBl, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIh30BaTh FCOMETPHUECKHUE OTHOIICHUS TPH
pelIeHrur 3aJa4; HaXOJUTh TEOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOJI,
I0MIa/1b, 00BEM) TPU PEIICHUH 337129 U3 APYTUX YIeOHBIX MPEIMETOB U U3
peasibHOM JKM3HHU; YMEHUE BBIUUCIIATH T€OMETPUUYECKUE BEIMYUHBI (IUIMHA,
yroJi, IUIOMIa/lb, O0BEM, IJIOMAAbh MMOBEPXHOCTH), WCIONB3YS H3y4CHHBIC
dbopMynbl U METONbl, B TOM YHCJE: IUIOLIAJb MOBEPXHOCTU IMHUPAMUJIbI,
MPU3MBI, KOHYCa, IWJINHIPA, TUIOMAAb chepbl; 00bEM Kyba, MPsSMOYTOJIEHOTO
napajiesienunena, TUpaMuibl, TPU3MbI, IWIKHAPA, KOHYCa, I1apa; YMEHUE
HAXOJUTh OTHOIICHNE 00BEMOB MTOTIOOHBIX HUTYP

YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHUE BeKTopa Mo 0Oaswucy,
CKAJIIPHOE TPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yroll MEXIYy
BEKTOPAMHM; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOM JIJIs
pEIICHUS TCOMETPUUYECKUX 3a1a4 U 33124 APYTUX YICOHBIX TPESIMETOB

YMeHnue BbIOMpaTh NOAXOASIINUNA METOJ JUIsl pElIeHUs 331a4u; TOHUMAaHHe
3HAYMMOCTH MATE€MaTUKM B M3YYEHUU MPHUPOJIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB W SIBJICHUM; YMEHHME paclO3HaBaTh IIPOSIBJICHUE 3aKOHOB
MaTEMaTUKU B HUCKYCCTBE, YMEHHE IPUBOJUTH IIPUMEPHI MaTEMaTHYECKHUX
OTKPBITHI POCCUMCKON M MUPOBOM MAaTeMaTHYECKOW HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Koxa IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1  Yucna v BeIYUCICHUS
1.1 HarypaubHsble u nenble yucia. [Ipu3Haky 1eJIMMOCTH LETbIX YUCET
19 Pammonanbhple  umcia. OOBIKHOBEHHbIE M JAECATHYHBIE JIpOOM, IPOLIEHTHI,
0eCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpEHB HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnaecKkumMu
KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nenbiM nokaszareneM. CTeneHs ¢ paloHaJIbHBIM MoKa3zaresneM. CBoHCTBa
CTETIeHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudwm uucna. JlecsiTuuHble 1 HATYpaIbHbIC JOTrapUPMBbI
JleiicTBuTenpHbIe uncha. ApuQMETHYECKHE Olepalud C JeHCTBUTEIBHBIMU
1.7  uuncnamu. [IpubamxEHHBIC BRIYMCICHUS, IPABUIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA
pe3yibTaTa BEIYUCICHUN
1.8 IIpeoOpa3oBaHMEe BEIpaKEHUI
1.9 KowmruiekcHble yncia
2  VYpaBHEHHS U HEPaBEHCTBA
2.1 llensie u 1poOHO-pAIIIOHAIEHBIC YPABHEHUS
2.2 HppauuoHanbHbIE YpaBHEHHS
2.3 TpuroHomerpuueckue ypaBHEHUS
2.4  Tloka3arenbHble U JorapudMudyeckue ypaBHEHuUs
2.5 llensle u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHanabHblE HEpAaBEHCTBA
2.7 Tloka3arenbHble U JorapudMuyeckre HepaBeHCTBA
2.8 TpuroHomerpuveckne HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHeHHs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpaMH
2.11 Marpuna cucTeMbl JINHEHHBIX ypaBHEHUH. ONpenenuTellb MaTPHIIBI
3  OysKuuu u rpadpuKu
31 OyHkius, crnocodbl 3amanus ¢yHkuuu. I'padpuk dysxnum. B3anmuo obOparHble
dbyakuun. YetHbie n Heu€THbIe QyHKIuu. [leprnoanyeckue GyHKImu
OO6nacTh ompeneneHuss U MHOXKECTBO 3HaueHUM Qynkuuu. Hymu @yskumu.
39 [IpoMexXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
MaxkcumymMbl U1 MHHUMYMBI (yHKIME. HawmOoinbliee W HaWMeHbIIee 3HAUCHHE
(GYHKIIMU Ha TPOMEKYTKE
33 CrenenHas pyHKIMS C HATYpaJIbHBIM M IIeJIbIM NoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHH
3.4 TpuroHomerpudeckne GyHKINHU, HX CBOMCTBA U rpaduku
3.5 Tloka3arenbHas u JorapudmMudeckas GyHKIIHA, X CBOHCTBA U TpaduKH
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Touku paspeiBa. AcumntoTel TpadukoB ¢yHkiuid. CBoiicTBa  (QYHKIINH,

3.6 HEIIPEPBIBHBIX HA OTPE3KE
3.7 | IlocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs IOCIIEN0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuydeckas nporpeccur. @opmyia CII0KHBIX MPOLEHTOB
4 | Hadama MaTeMaTH4eCKOT0 aHAJIN3a
4.1 IlpomsBomHas pyHkwu. [[pon3BoIHbIE 3JIEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOMHOW K HCCICAOBAaHUIO (QYHKIMH HAa MOHOTOHHOCTh H
4.2 | skctpemymbl. HaxoxaeHrne HauOOBIIET0 W HAMMEHBINErO 3HaUeHUs (QYHKIUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. MHTETpan
5 MHoxecTBa H JOTHKA
5.1 MHuoxecTBO, onepanu Hajl MHOXecTBaMu. Jluarpammel Diiniepa — Benna
5.2 Jloruka
6  BeposaTHOCTB M cTaTHCTHKA
6.1 OmmcarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7  T'eomerpus
7.1 ®urypsl Ha IJIOCKOCTH
7.2  TlpsiMbIe M IJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHOTOrpaHHUKHU
7.4 Tena v MOBEPXHOCTH BpaIlCHUS
7.5 KoopauHAaThl ¥ BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Maremaruka. AnrebOpa u Hadaja mMaTemMaTudeckoro ananusa. 10 kimace / Mep3ansk
A.Tl'., Homuposckuii [I.A., IlonsikoB B.M., nox penakmueit [Togonsckoro B.E. — O6mecTBo ¢
orpaHuuYeHHON oTBeTCTBEHHOCTHIO «!3narensckuii ienTp BEHTAHAI'PA®»; AxunonepHoe
obmectBo «M3marenscTBO [IpocBenienne

2. Marematuka. ['eomerpus. 10 xiacc / Mep3nsak A.I'., Homuposckuii [.A., [Tonskos
B.M., nox penakmueii [Togonsckoro B.E. - O0mecTBo ¢ orpaHMu4eHHONH OTBETCTBEHHOCTHIO
«M3natenbckuii nieatp BEHTAHA-TPA®»; AkmuonepHoe o6mectBo «M31aTenbcTBO
IIpocremienue»

3. Maremaruka. Anredpa u Hadaja MareMaTudeckoro ananusa. 11 kiacc / Mepansk
A.T'., Homuposckuii [I.A., IlonsixkoB B.M., nmox penakmueit [Togonsckoro B.E. — O6mecTBo ¢
orpaHuyeHHOM oTBeTcTBEHHOCTHIO «!3narensckuii ienTp BEHTAHAT'PA®»; AxkunonepHoe
obmectBo «M3marenscTBO [IpocBemenne

4. Matematuka. ['eomerpus. 11 xmacc / Mep3msk A.I'., Homuposckuii [.A., [Tonskos
B.M., nox penakmueii I[Togonsckoro B.E. - O01mecTBo ¢ orpaHMU4eHHONH OTBETCTBEHHOCTHIO
«M3narenbckuii 1ieatp BEHTAHA-TPA®»; AkmuonepHoe o0mectBo «l3maTenbcTBO
IIpocremienue»

5. Marematuka. BepositHocTh u cTatuctuka. 10 kmacc. bazoBblif u yrioyOnéHHBII
ypoBHU. ABTOphl: Bynumosuu E. A., bynbrues B. A. — AO «M3aatensctBo «IIpocBenienue»

6. Marematnka. BepositHocTh u cratuctuka. 11 kmacc. ba3oBbiit u yrimyOnéHHBIHI
ypoBHU. ABTOphl: ByHumosuu E. A., bynbrues B. A. — AO «M3aatensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Anrebpa m Hauana Matematudeckoro ananuza. 10 kmacc. YriyOnéHHBIA ypOBEHb.
Metoauueckue pexomeHnanuu k yueOHuky A.I'. Mepsnaka, J.A. Homuposckoro, B.b.
[TonsikoBa. — Mocksa : IIpocsenienne

Anrebpa ¥ Hadajga MaTemMaTHueckoro aHanusa. 11 kmacc. YriyOn€HHBIH YpOBEHb.
Meroandeckue pekomeHmanuu K yueOHuky A.I. Mepsmska, J[.A. Homuposckoro, B.b.
[TonsikoBa. — Mockaa : IIpocsenienne

Marematuka. BepostHocTh 1 ctaTucTuKa : 10—11-e kitaccsl : 6a30BBIN U
yriIyOnEHHBIN YPOBHHM : METOAMYECKOE Tocobue i yuutens. — Mocksa : [IpocBemnienue

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka [JOK
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