


IosicHUTENLHAA 3aNNCKA

PaGouass mporpamma mo amredope mis 10-11 kmacca (mpoduabHOTO YPOBHSI OOydYEHHS)
COCTaBJICHAa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHO-TIPABOBBIX U MHCTPYKTUBHO-METOAMYECKUX
JIOKYMEHTOB:

e Oenepanbubiii 3akoH oT 29.12.2012 1. No 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Denepauuny;

e OeepanbHBIE KOMIIOHEHT TOCYJApPCTBEHHBIX OOPa30BaTENIbHBIX CTAHIAPTOB OCHOBHOTO
obmero u cpeaHero (MOJIHOrO) OOMIETO O00pa30BaHUs, YTBEPKIACHHOTO IPHKA30M
Muno6pazoBanus P® ot 5 mapta 2004 1. Ne 1089

e [Ipukaz MunuctepctBa npocsemieHus: Poccuiickoit denepanu Ne 632 ot 22

HOsiOpst 2019 r. "O BHeceHWHM U3MEHEHUH B (QeaepaabHbIi TEpPeUYeHb YYCOHHKOB,
PEKOMEHJIOBAaHHBIX K HCIOJIb30BAHUIO TMPU peaTU3alUd HUMEIOIIUX TOCYJapCTBEHHYIO
aKKpequTaluio o0pa3oBaTeIbHBIX MNPOrpaMM HAYaJbHOrO OOIIEero, OCHOBHOTO OOIIEro,
cpenHero oOpa3oBaHus, Cc(QOPMHPOBAHHBIA MpUKa3oM MUHHCTEPCTBA  MPOCBEIICHUS
Poccutiickoit ®eneparuu ot 28 nexadps 2018 r. Ne 345 "

eau u 3axa4u Kypca

B cootBercTBuM ¢ npunsaToi KoHuenuen pa3BuTus MmareMaTH4eckoro o0pa3oBaHus B
Poccuiickoit ®enepannu, MaTeMaTH4ecKoe 0Opa30BaHKE PEIIAET, B YACTHOCTH, CIEIYIOIIHE
KJIFOUEBBIE 33]1aUU:

— «IIPEAOCTABIATh KaXAOMY OOy4yarolmeMycs BO3MOYKHOCTb JIOCTH)KEHUS YpPOBHS
MaTeMaTHYECKUX 3HaHUI, HEOOXOAUMOTO IS AaJbHEUIIeH yCIEITHOM KU3HHU B 00IIIECTBEY;

— «obecneunBaTh HEOOXOAMMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaTH4yecKas
HOJrOTOBKA KOTOPBIX IOCTATOYHA JUIs IPOJOKEHUST 00pa30BaHMsl B Pa3IMUHBIX HAIPaBJICHUAX U
JUIsL TIPaKTUYECKOW JAEATEIbHOCTH, BKJIOYas MPENOJaBaHUE MAaTEMaTUKH, MaTeMaTUYECKUE
UcclieIoBaHusl, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTUN U JIp.»;

— «B OCHOBHOM o0O0mleM © cpeaHeM oOmeM oOpa3oBaHHUM  HEOOXOIAMMO
IPEeyCMOTPETh TMOJArOTOBKY OOYyYarolUXcsi B COOTBETCTBUM € MX 3alpocaMM K YPOBHIO
MOJIFOTOBKHU B c(hepe MaTeMaTHYeCKOro 00pa30BaHuUs».

CoOTBETCTBEHHO, BBIACIAIOTCSA TPU HaIlpaBiIeHUs TpeOOBaHUH K pe3ynbTaTaM
MaTeMaTHU4eCcKOro o0Opa3oBaHMUs:

1) MPAKTUKO-OPUEHTUPOBAHHOE MaTeMaTHdeckoe oOpa3oBaHHe (MaTeMaTHKa s
JKU3HH);

2) MaTeMaTHKa JIJIsl HCTIOIb30BaHUsl B MPOQECCHH;

3) TBOPUYECKOE HAIMpaBJieHHE, Ha KOTOPOE HAIENeHbl Te€ O00ydJaromuecs, KOTOpbIe

MJIAHUPYIOT 3aHUMATHCS TBOPYECKOW M HCCIE0BATEIILCKON pabOTOM B 00JIaCTHU MaTEMaTHKH,
(bU3HMKY, SKOHOMUKH U JPYTUX 00IACTAX.

DTH HaNpaBJICHUS PEATU3YIOTCS B IBYX OJI0Kax TpeOOBaHUM K pe3ysbTaTaM
MaTeMaTHU4eCKOro 00pa3oBaHMUs.

Ha yrny6iienHoM ypoBHe:

— Bomycknuk Hayuutess B 10-11-m kjaccax: Ui YCHEUIHOTO IPOJOJKEHHS
00pa30BaHUs 10 CIIEUATBHOCTSM, CBA3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM MaTeMaTHKH.

— BhIMyCKHUK MOJYYHMT BO3MOKHOCTH HayunThess B 10-11-m kiaccax: s
o0ecriedyeHHss BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKEHUST 00pa3oBaHUs TI0 CIIEIUAIBHOCTSIM,
CBA3aHHBIM C OCYIIECTBJICHHEM HAyYHOH WU UCCIIEOBATEIbCKON JAEITeTbHOCTH B 00JIaCTH
MaTeMaTHKH M CMEXHBIX HAYK.



B cootBerctBuu ¢ DenepanbHbiM 3akoHOM «O06 00pazoBanuu B POy (cr. 12 1. 7)
OpraHu3aIiK, OCYIECTBISAIONINE 00pPa30BaTENBHYIO ASITEIbHOCTD, PEATH3YIOT 3TH TPEOOBAHUS B
00pa3oBaTeIbHOM MPOIIECCE C YUETOM HACTOSIIEH MPUMEPHON OCHOBHOM 00pa30BaTEeIbHOM
pOTrpaMMbl KaK Ha OCHOBE y4eOHO-METOAMUECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHS,
BxosaUMX B PenepasbHblil nepeueHb MuHucTepcTBa ooOpa3oBanus U Hayku Poccuiickoit
®denepanun, Tak ¥ ¢ BO3MOXHBIM UCIIOJIb30BaHUEM MHBIX UCTOYHUKOB y4eOHON MH(DOpMaIK
(yueOHO-MeToAMYEeCKHEe TOCO0Hs, 00pa30oBaTEIIbHBIC TOPTAILI U CAUTHI U JIP.)

[Ipu n3yueHnn MaTeMaTUKU HA yIIIyOJICHHOM YpOHE MPENbSBIIAIOTCS TPEOOBaHMUS,
COOTBETCTBYIOLIME HAIPABICHUIO «MaTeMaTHKa [yl NPo(peCCUOHAIBLHON AEATEIbHOCTHY; BMECTE
C T€M BBIITYCKHHK I1OJIy4aeT BO3MOKHOCTh M3YYUTh MAaTEMaTHKy Ha ropas3io 0oJjiee BHICOKOM
YPOBHE, UTO CO3AACT (PYHAAMEHT JUIA JaTbHEHIIIEr0 Cepbe3HOTO U3YUCHUSI MATEMAaTHKH B BY3€.

IIpumepHBbIe TpOrpaMMBbl COAEPKAT CPAaBHUTEIBHO HOBBIHM /JI1 POCCUIICKOM LIKOJIBI pa3/ien
«BeposTHOCTD U cTatucTuka». K aToMy pasaeny OTHOCATCS TaKKe CBEICHUS U3 JIOTHKH,
KOMOMHATOPUKH U TEOpUH rpadoB, 3HAUUTEIHHO BapbUPYIOIIKECS B 3aBUCUMOCTH OT THIIA
POTrPaMMBlI.

Bo Bcex npumepHBbIX Iporpammax 0o0JIbIIOe BHUMAHHUE YENIeTCsl IPAaKTUKO-
OpPUEHTHPOBAaHHBIM 3a/1a4aM. OJIHa U3 OCHOBHBIX LIEJIeH, KOTOPYIO pa3padOTUMKK CTaBUIIU Mepes
co00i1, — co3/1aTh IPUMEPHBIE IPOTPAMMBI, TJI€ €CThb MECTO IPUMEHEHUIO MAaTEMAaTHYECKUX
3HAHUU B KU3HU.

[Tpu n3yueHnn MaTeMaTHUKU OOJIBIIIOE BHUMAHHE yIEISAETCS Pa3BUTHIO KOMMYHHUKAaTHBHBIX
ymenui (popMynupoBaTh, apryMEeHTHPOBATH M KPUTHKOBATH), (HOPMUPOBAHUIO OCHOB
JIOTMYECKOTO MBILIIJICHHSI B YACTH MPOBEPKU UCTUHHOCTH U JIO)KHOCTH YTBEPXKIECHUH, TOCTPOCHUS
IPUMEPOB ¥ KOHTPIPUMEPOB, LIENOYEK YTBEPKACHUH, HOPMYITUPOBKU OTPULIAHHH, a TAKKe
HEOOXO/IMMBIX U JOCTATOYHBIX YCIOBHHA. B 3aBUCMMOCTH OT ypOBHS IPOrpamMMbl OOJIbINIE HITH
MEHbIIE BHUMAHUS YAEISAeTCs YMEHUIO paboTaTh MO aIrOPUTMY, METOaM MOUCKA aJITOPUTMA U
OTIpeIeIEHUI0 TPaHULl IPUMEHUMOCTH aJITOPUTMOB. TpeboBaHusl, chOpMyIUPOBAHHBIE B pa3iene
«I"eomeTrpusi», B 00JbIIEH CTEIEHH OTHOCATCS K Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPEICTABICHUN U
rpauyecKux METOAOB, YeM K (pOpMalIbHOMY ONMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

O0mas xapakTepucTuKa Kypca

MaremaTnueckoe 00pa3oBaHHE MIPAeT BaXHYIO pOJb U B MPAKTUYECKOM, U B TyXOBHOM
XKHU3HM oOmecTBa. [IpakThueckas CTOpOHa CBsi3aHAa C CO3JaHUEM M IPUMEHEHUEM
UHCTPYMEHTApHsI, HEOOXOJMMOI0 4YeJIOBEKY B €ro HpPOAYKTUBHON JESTEIbHOCTH, JyXOBHas
CTOpPOHa — C MHTEJUIEKTYaJbHBIM DPAa3BUTHEM 4YelloBeKa, (JOPMHPOBAHUEM XapakTepa W oOLIei
KYJIbTYpBI.

be3 KoHKpeTHBIX 3HaHUH MO0 MaTeMaTHKe 3aTPyAHEHO MOHMMAaHNEe NPUHIIUIIOB YCTPOilcTBa
U HCIOJNb30BaHMUSI COBPEMEHHON TEXHHMKH, BOCHPUSTHE M HHTEpIpeTalnus pazHooOpa3HOU
COLIMAJILHOM, IKOHOMHUYECKOW, MOJUTHYECKON HHpopManuu, Manodp(eKTUuBHA MOBCEIHEBHAS
IIPAKTHUYECKAsl N€ATENbHOCTh. KaXXa0My YEIOBEKY B CBOEM JKM3HM IPUXOJUTCS BBINOIHATH
pacu€rpl, uyuTaTh WHGOPMALMIO, MPEICTABICHHYIO B BHJE TaOIul, auarpamm, IpaduKoB,
MOHUMATh BEPOSTHOCTHBIN XapakTep CIIyd4ailHbIX COOBITUH, COCTABIATH HECIOKHBIE AJITOPUTMBI.

N3yuenune naHHOTO Kypca 3aBepuiaeT (GOopMHUpPOBaHHE [EHHOCTHO-CMBICIOBBIX YCTaHOBOK
U OpUEHTALMi yYaIluXcsl B OTHOLUICHUH MaTeMaTUYeCKHX 3HaHUN U MpoOJIeM MX MCIOIb30BaHUS
B pamKax cpeaHero oduiero odpazoBanus. Kypc cocodcTByer GopMHUpOBaHHIO YMEHUS BUAETh U
MOHMMATh MX 3HAUYMMOCTh JUIsl KaXKJIOTO YeJIOBEeKa HE3aBHUCHMO OT €ro mnpodeccuoHanbHOM



JESTEeIbHOCTH; YMEHMS pa3ianyaTh (akThl U OLIEHKH, CPABHUBAThH OLIEHOUHBIE BBIBOJbI, BUAEThH UX
CBSI3b C KPUTEPUSMH OILICHOK U CBSI3b KPUTEPUEB C ONPEACTEHHOIN CUCTEMO LIEHHOCTEH.

be3 06a30Boii MaremMaTW4ecKOW TOATOTOBKM HEBO3MOXKHA IIOCTAHOBKA OOpa30BaHHA
COBPEMEHHOT'0 YeJOBeKa. B IIkoie MaTeMaTHKa CIY)KUT OIMOPHBIM NPEAMETOM Ui M3y4YCHHUS
CMEXHBIX TUCHMIUIMH. PeanbHONH HEOOXOJMMOCTHIO B HAIIM JHU CTAHOBHUTCS HEMPEPBIBHOE
oOpa3zoBaHue, 4TO TpeOyeT MOJHOIEHHON 0a30BOH 00I1e00pa30BaTeIbHON MOATOTOBKH, B TOM
yucie U 1o aredpe U HayajaM MaTeMaTH4ecKOro aHajausa.

JUis  KU3HU B COBPEMEHHOM  OOIIeCTBE  BaXHbIM  sBJIseTCs  (pOopMHUpOBaHUE
MaTeMaTHYeCKOro CTUJIS MblIuIeHUsl. OOBEKThl MaTEMaTUYECKUX YMO3AKIIOUEHUH U IpaBUiIa UX
KOHCTPYMPOBAHMS BCKPBIBAIOT MEXAaHU3M JIOTHYECKMX MOCTPOCHHMH, BBIPAOATHIBAIOT yMEHHS
(dbopmynHpoBaTh, 0OOCHOBBIBATH M JIOKA3bIBAaTh CYXJICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBILIUIEHHE. MaremaTuke MPUHAIICKUT Beaylmas poib B (OPMUPOBAHHH ANTOPUTMUYECKOTO
MBILUICHHUS, BOCIUTAHMM YMEHUH [EHCTBOBATh IO 33JaHHOMY alroputMmy. B xone pemeHus
3aJja4 — OCHOBHOW y4eOHOH JeATeNbHOCTH Ha ypOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKas
U TMIPUKJIa{Hasi CTOPOHBI MBILICHHS.

OOyuenue MaTemMaTuke JaéT BO3MOXKHOCTb pa3BUBATh Y ydallluXcs TOYHYIO, JAKOHUYHYIO U
MH(POPMATUBHYIO pE4Yb, YMEHHE OTOMpaTh Hauboyiee MOIXOISIIUE S3bIKOBbIE (B YacTHOCTH,
CUMBOJIMYECKHE,  rpaduyeckue) cpeacrtsa, T. €.  crnocodcTByeT  (OPMHUPOBAHHIO
KOMMYHUKAaTHBHOH KYJIBTYphl, B TOM 4YHCI€ — YMEHHUIO SCHO, JIOTHYHO, TOYHO U
MOCJIeIOBATEIBHO M3J1araTh CBOIO TOUKY 3PEHUS, HCIIOJIb30BaTh SI3BIKOBBIE CPENICTBA, a/ICKBATHBIC
oOcyxaaemMoi mpoodiiemMe.

JanbHeiee pa3BuTHEe NpUOOPETYT M IO3HABaTeIbHbIE NEHCTBUA. Ywaluecs IiyOxe
OCO3HAIOT OCHOBHbIE OCOOEHHOCTH MaTeMaTHKHU Kak (pOPMbI YEJIOBEYECKOI'O NMO3HAHMSI, HAYyYHOI'O
METO/1a O3HAHUS IPUPO/IbI, @ TAK)KE BO3MOXKHBIE C(epbl U TPAaHUIIbI €€ IPUMEHEHHUS.

MaremaTtnueckoe oOpa3oBaHHE BHOCHT CBOMl BKJIaJd B (OpMHpOBaHUE OOIIEH KyJIbTYphl
yenoBeka. HeoOXOAMMBIMM KOMITOHEHTaMH OOILEH KyJIbTyphl SBISIOTCS OOIlee 3HAKOMCTBO C
METOJaMHU TMMO3HAHMS JIEHCTBUTENBHOCTH, NPEJCTABICHUE O METOAAaX MATeMAaTHKH, MX OTIWYHSIX
OT METOJIOB €CTECTBEHHBIX W T'YMAHHTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTEeMaTHUKU
JUI peUIeHHs NPUKIAAHBIX 3amad. V3ydeHWe MaTeMaTWKH CHOCOOCTBYET OSCTETHYECKOMY
BOCIIUTaHHIO YEJIOBEKA, TOHUMAHHIO KPACOTHI U M3SIIECTBA MATEMAaTHICCKUX PACCYKICHUN.

B pesynbraTe ueneHanpaBiIeHHOM y4yeOHOM IesTenbHOCTH, OCYLIeCTBIseMON B (opmax
y4eOHOT0 HUCClIeIOBaHMs, y4eOHOro MPOEKTa, MOJYyYUT AajbHeHIlee pa3BUTHE CIOCOOHOCTh K
UH(POPMALIMOHHO-TIONCKOBOM  JE€ATENBHOCTU:  CaMOCTOSITEIbHOMY  OTOOpPY  HMCTOYHHMKOB
UHGOpPMALlUd B COOTBETCTBUM C MOCTABJICHHBIMU LEISAMU U 3aJjadyaMH. Ydaliuecs HaydaTcs
CHCTEMAaTH3MpPOBaTh HMH(DOpPMAIMIO 10 3aJaHHBIM MpPHU3HAKAM, KPUTHYECKH OICHHBATH W
UHTEpIpeTHpoBaTh HH(popmanuto. M3ydyenne kypca Oyzaer cmocobctBoBarh pazButhio MKT-
KOMITETEHTHOCTH YYaIiXCSl.

[Tonyuynt nanpHeHIIee pa3BUTHE CIIOCOOHOCTh K CaMOOPTaHM3AIWH  HCAMOPETYJISIHH.
Vuyamuecs MonydaT ONBIT YCIEUIHOM, IeJIEHANpPaBICHHOW U pe3ylbTaTUBHOH Yy4eOHO-
npeanpodeccuoHaNbHON JesITeNbHOCTH; OCBOSIT Ha MPAKTUYECKOM YPOBHE YMEHHE IUIAHUPOBATh
CBOIO JIEATENILHOCTh U YIPABIATH €10 BO BPEMEHHU; UCIOJIb30BATh PECYPCHBIE BO3MOXKHOCTH IS
JOCTIDKEHUS 1eNIed; OCYIIECTBIATh BBIOOP KOHCTPYKTHUBHBIX CTpATEeTHil B TPYAHBIX CUTYaLUsX;
CaMOCTOSITENIFHO PEaM30BhIBaTh, KOHTPOJHPOBATH W OCYIIECTBISTH KOPPEKIHIO YYeOHOH H
MI03HABATEBHOM JIEATEIILHOCTH Ha OCHOBE MPEIBAPUTENBHOTO TUTAHUPOBAHUS U OOpPATHOM CBSI3H,
MOJIy4aeMoi OT Meaaroros.



CopnepkaTeTbHOH OCHOBOM M TJIABHBIM CPEACTBOM (OPMHUpOBAHUS M Pa3BUTHS BCEX
yKa3aHHBIX CIIOCOOHOCTEW CIYXHT IIeJICHANpaBJICHHBI OTOOp yueOHOro Mmarepuaia, KOTOPBIH
BeJETCSI HA OCHOBE MPHUHIIMIIOB HAYYHOCTH M ()YHIaMEHTAIBHOCTH, HCTOPU3MA, TOCTYITHOCTH U
HEIMPEPHIBHOCTH, IIEJIOCTHOCTH M CHUCTEMHOCTH MaTeMaTHYECKOTO 0O0pa3oBaHUs, €r0 CBSI3U C
TEXHHUKOM, TEXHOJIOTHEH, )KU3HBIO.

HUKOU, TEXHOJIOTHEH, JKU3HBIO.

Copepxanne 1o mareMatuke Qopmupyercs Ha ocHOBe DyHIaMEHTAIBHOTO sJpa
HIKOJILHOTO MaTeMaThyeckoro oOpa3oBaHua. OHO TMpEACTaBIEHO B BHJAE COBOKYIHOCTH
COJIEpXKATENbHBIX JIMHUW, PAaCKpbIBAOIIMX HanojgHeHue (DyHAaMeHTanbHOro sjpa HIKOJIbHOIO
MaTEeMaTHYECKOTO 00pa30BaHMsI MPUMEHUTENLHO K cTapiiei mkone. [IporpamMMa perinmaMeHTHpYyeT
00BbEM MaTepuaia, 0053aTEIbHOTO Ul U3yYeHHUs, HO HE 33JaéT paclpesieieHus: ero Mo KiaccaMm.
[TosToMy conmepkaHHe [JAaHHOTO Kypca BKIJIIOYAeT CIEAYIOUIME pa3fenbl:  «Aneebpay;
«Mamemamuueckuii ananusy, «Bepoamnocmv u cmamucmukay, «l'eomempusy, «Bexkmopuvl u
KOOPOUHAMbl 8 NPOCMPAHCIBE ).

Copmepxanne pazgena «Azeebpa» cnocoOCTByeT (OPMUPOBAHUIO Y  YHAIIUXCS
MaTeMaTU4YeCcKOro ammapara Juisi pelleHus 3aaad oKpyxaromed peanbHocTH. [Ipomomxaercs
M3Yy4YEeHHE MHOTOWIEHOB C IENBIMU KO3 PUIIMEHTaMU, METOJIOB HAXOXJACHUS UX PAllMOHAIbHBIX
KopHeid. [IporcxoauT pa3BuUTHE U 3aBeplIcHUE 0a30BBIX 3HaHHK O yucie. Tema «KoMriiekcHbIe
YHUCJIay) 3HAKOMHT YYalUXCsl C TMOHSATHEM KOMIUIEKCHOTO YHWCia, MpaBUjIaMu JIEUCTBUI ¢ HUMH,
pasTUYHBIMU (DOpMaMH 3aITUCH KOMIUICKCHBIX YHCEJI, PEIICHUEM POCTEHIINX YpaBHEHUH B TIOJIE
KOMIUIEKCHBIX YHCEJ U 3aBEpIIAET OCHOBHYIO COJEpP)KAaTENbHYIO JIMHHUIO Kypca HIKOJIbHOMN
MaTeMaTuku «Yucnay. OCHOBHOE Ha3HAYEHHE STUX BOIPOCOB CBS3aHO C IMOBBIIICHUEM OOIICH
MaTEeMaTHUYeCKON TMOATOTOBKHM YyYalllUXCS, OCBOCHHEM TMPOCThIX U A((EKTHUBHBIX MPUEMOB
pelieHus anredpandeckux 3aaay.

Paznen «Mamemamuueckuii aunanuz» TPEACTAaBICH TpPEeMsi OCHOBHBIMH TEMaMH:
«OnemenTtapubie GyHKUUNY», «lIpomsBognas» u «Uurerpany». CoaepikaHue 3TOro pasfena
HalleJICHO Ha MOJy4YeHUe MIKOJIbHUKAMH KOHKPETHBIX 3HAHUM O (QYHKIIMH KaK BaXKHEHUIIIEH MOJIEIN
OTMHUCAHUsI M HCCIEAOBaHUSI Pa3HOOOPA3HBIX pPEATBHBIX IMPOIECCOB. M3ydeHHEe CTENeHHBIX,
MOKa3aTeNIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX (PYHKITUH MPOJIOIKAET 3HAKOMCTBO
YYaIIUXCs C OCHOBHBIMHU JJIEMEHTapHBIMU (PYHKIMSMU, HavyaTO€ B OCHOBHOW mmikoiie. [Tomumo
OBJAQJICHUS] HEMOCPEACTBEHHBIMHM YMEHUSIMH peliaTh COOTBETCTBYIOIIME ypaBHEHUS U
HEPaBEHCTBA, Yy ydammxcs (GopMmupyercs 3amac reOMeTPUUYECKUX MpEeACTaBICHUH, JexKalluX B
OCHOBE OOBSICHEHUS MPaBOMEPHOCTH CTaHAAPTHBIX U SBPUCTHUECKHUX MPUEMOB pEIICHHS 3ajad.
Tembl «lIpousBogHasi» u «MHTerpam» coaepxar TPaJAUIMOHHO TPYAHBIE BOIPOCHl IS
IIKOJIBHUKOB, M€ I TeX, KTO BBIOpaJl M3y4eHUE MAaTEeMAaTHKA Ha YriyOJEHHOM YPOBHE,
MO3TOMY HX U3JIO)KEHUE IIpeNroyiaraeT oIMopy Ha TEeOMETPUYECKYI0 HarJIgJHOCTh M Ha
€CTECTBEHHYI0 MHTYHIIMIO ydaliuxcs, Oojiee, 4eM Ha CTpOTue OmpenesneHus. TeM He MeHee
3HaKOMCTBO C 3THM MaTepuajoM Aa€T MpeICTaBlIeHHE ydamumcs o0 oOmIuX HAesX M MEeTo/ax
MaTeMaTUYECKON HAyKH.

[Ipu u3ydyenun paznena «BeposamHocmb u cmamucmuka» paccCMaTPUBAIOTCS pPa3IMYHbIE
MaTE€MaTUYeCKHe MOJENH, IO3BOJIAIONIME HU3MEPATh U CPAaBHUBATh BEPOSITHOCTH Pa3IMYHbBIX
COOBITHIA, JenaTh BBIBOABI W TMPOTHO3BL. IJTOT Marephal HeOoOXOIUM TMpexkae BCEro st
dbopmupoBaHus y ydammxcs (QYHKIIMOHAIBHOW TPaMOTHOCTM — YMEHHUS BOCIHPUHUMATH M
KPUTHYECKH aHAJM3UPOBaTh WH(POpPMAIINIO, MPEACTABICHHYIO B Pa3IMYHBIX (OopMax, MOHUMATH
BEPOSITHOCTHBIN XapaKTEP MHOTUX peabHbIX 3aBUCUMOCTEH.



Paznen «['eomeTpusi» mo3BOIUT cHOPMUPOBATH MPENCTABICHUS 00 M3y4aeMbIX MOHITUAX
U METOJaxX KaK Ba)XKHEHIIMX CPEICTBAX MATEMaTUYECKOIO0 MOJEIMPOBAHUS PEATBHBIX IPOLIECCOB
U SBJICHUH, pacro3HaTh Ha 4YEpTeXax M MOMAENSAX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH
TpEXMEpHBIE OOBEKTHI C HuXx ONMCAHMSIMU, H300pAKEHUSIMU; ONHCHIBATH B3aUMHOE
pacIoio’keHNe NPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH CBOM CYXKACHHUS 00
9TOM pAaCHOJIOKEHUU; AHAIU3UPOBATh B3aUMHOE PACIOJIOKEHHE OOBEKTOB B IMPOCTPAHCTBE U
n300paxarbh MX; M300pakaTb OCHOBHbIE MHOTOIPAaHHUKHU; BBIIOJHATH YEPTEKU IO 33JaHHBIM
YCIIOBUSIM;  CTPOUTh CEUeHUsi Ky0a, MpHU3MbL, MNUPAMHUJIBI, KPYIJIBIX Tel; pelaTh
IJJAHUMETPUYECKUE U CTEPEOMETPUYECKHE 3a/laud Ha HAXOXKICHUE TI'€OMETPUYECKUX BEIUYMH
(MH, yIVOB, IUIOIIAJEH); MCHOJB30BaTh IpPU PEUIEHMH CTEPEOMETPUYECKUX  3ajad
IUIaHUMETpUUecKue (akThl M METOIbl, BEKTOpHYI0 anreOpy. IlpoBoauTh noKa3aTeiabHBIC
pacCyKJIeHHs B XOJE€ pEeLICHUs 3a/1a4.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE, MeTaNlpeJMeTHbIE U MpPeAMeTHbIE Pe3yJbTAThI 0CBOCHHUA
Kypca
[IporpaMma mno3BoJsieT 100MBATHCA CIEAYIOLIMX pE3yJIbTaTOB OCBOEHMSI 00pa3oBaTENIbHOMN
IPOrpaMMBbI CpeIHero 001ero oopa3oBaHus:

1) B IMYHOCTHOM HAINpPaBICHUU:

¢ chOpPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKW; KPUTHYHOCTH MBIIIICHUS, YMCHHE pPaCIlO3HABATh JIOTUYCCKHU
HEKOPPEKTHBIE BHICKA3bIBAHUSA, OTIUYATH THIIOTE3Y OT (PaKTa;

® TOTOBHOCTh W CIOCOOHOCTH BECTH TUAJIOT C JAPYTUMH JIFOJBbMH, JOCTUTATh B HEM
B3aMMOITOHUMAHWSI, HAXOIUTH OOIINE TeJTH
Y COTPYJIHUYATH B UX IOCTHKEHUHU;

® HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMH, JEThbMH MJIQJIIETO BO3paCTa,
B3pOCIABIMH B oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
HCCIIeIOBATEIILCKOM, IPOCKTHOM U JAPYTUX BHUJIAX JICATEIHHOCTH;

® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUM  BCEW KU3HU; CO3HATEIHLHOEC OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCIENTHOW TpodecCHOHambHON W OOIIECTBEHHOM
NeSITeNIbHOCTH;

® DOCTETHYECKOE OTHONICHWE K MHpPYy, BKIIOYAas OCTETHKY ObITa, HAy4yHOTO |
TEXHUYECKOTO TBOPYECTBA,

e OCO3HaHHBIK BBIOOp Oynymell mnpodeccun ©  BO3MOXHOCTEH peanu3anuu
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOLIEHHE K  MpodeccrnoHalbHOM
JEATEIbHOCTH KaK BO3MOXKHOCTH YYacCTHSl B PEHNICHUM JIMYHBIX, OOIICCTBCHHBIX,
roCyJapCTBEHHBIX, 00IIe-HAIMOHATBHBIX TTPOOIIEM.

2) B METaNpeIMETHOM HAIPaBICHUU

® yMEHHE CaMOCTOSTEIHHO OINPENEeNSTh LENH NESITeIBbHOCTH W COCTABJIATH TUIAHBI
NeSITeTbHOCTH; CaMOCTOSITEITEHO OCYIIIECTBIIATH, KOHTPOJIHPOBATH "
KOPPEKTUPOBATh JAESITENBbHOCTh, HCIOJIb30BaTh BCE BO3MOXHBIE PECYpCHI JUIS



JOCTIDKEHUS TIOCTABJICHHBIX IIEJICH M pealln3alliyl TUIAaHOB IS TEIIbHOCTH; BRIOUPATh
YCIICIIHBIC CTPATCTUHU B PA3JIMYHBIX CUTYAIIHSX;

YMEHHUE TMPOAYKTUBHO OOINATHCSI M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOMU
NESTEeIbHOCTH, YYHUTHIBATH TIO3MIUU  JPYTUX  YYACTHHUKOB  JICATEIILHOCTH,
3¢ (HeKTHBHO pa3peniaTh KOH(PIUKTHI;

BJIaJICHHC HaBBIKAMHU ITO3HABATEIBHOM, y4eOHO-HMCCIICAOBATEILCKOM U MPOCKTHOMN
JeSITeTbHOCTH, HABBIKAMU pPa3pelIeHus] NMpoOJeM; CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METO/IOB PELICHUsI MPAaKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOAOB TIO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(POPMAIMOHHO-TI03HABATEIHLHON
JESTeIbHOCTH, BKJIIOYAsh YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX
nH(pOpMAaILIUU, KPUTHUECKU

OLICHUBATh W HHTEPIPETUPOBATh HWHPOPMALUIO, IOJyYaeMYI) W3 pa3IMYHbIX
HUCTOYHUKOB;

YMEHHUE HCIOJb30BaTh CpelcTBA HHGOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
texnosoruii (nanee — WKT) B pelieHMH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W
OpraHU3alMOHHBIX 337au C COOJIIOJICHUEM TpeOOBaHUI HSPrOHOMHKH, TEXHHKH
0€30MaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, TIPABOBBIX M AITHYECKHX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

BJIQJICHUE SI3BIKOBBIMH CPEICTBAMH — YMEHHUE SICHO, JIOTUMHOHM TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHSI, UCTIOIb30BATh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA;

BJIaJICHUC HAaBBIKAMHU I103HABATEIHHONH PEQIICKCHU KaK OCO3HAHHS COBEPIIAEMbIX
JNCUCTBUH M MBICIHMTEIBHBIX TPOIIECCOB, UX PE3YJIbTATOB U OCHOBAaHWH, I'PaHMUII
CBOET0 3HAHMS W HE3HAHWS, HOBBIX ITIO3HABATENBHBIX 3a/a4 M CPEICTB HX
JTOCTHKEHHUS.

3) B IIPEIMETHOM HAIPABICHUU

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI 0 HEOOXOJUMOCTH JI0Ka3aTENbCTB MPU
000CHOBaHUU MaTEeMATHYECKUX YTBEPKICHUI U POJTU aKCUOMATUKH B IPOBEJICHUU
JNETYKTUBHBIX PACCYKIICHUH;

c(hOpMHUPOBAHHOCTH MOHATHUITHOTO anmapara o OCHOBHBIM pa3JieiaM Kypca
MaTEMaTHKH; 3HaHUH OCHOBHBIX TeOpeM, (GOPMYI U YMEHUS UX MIPUMEHSITh; YMEHUS
JTIOKa3bIBaTh TEOPEMBI U HAXOJAUTHh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 33714,
c(hOpMHUPOBAHHOCTh YMEHUI MOJIEIUPOBATh PealibHbIE CUTYallUU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT;
c(hOpPMHUPOBAHHOCTD MPEACTABICHUH 00 OCHOBHBIX MOHATHSIX MAaTEMaTHIECKOTO
aHallM3a U UX CBOMCTBAX, BIa/ICHUE YMEHUEM XapaKTepU30BaTh MOBeAeHIE (PYHKIIHIA,
HCIIOJIb30BAHKE MOJIYYEHHBIX 3HAHUH JUIsl OITMCAHUS M aHAJIM3a PEAIbHBIX
3aBHCHUMOCTEH;

BJIaJICHUE YMEHUSAMU COCTABIICHUS BEPOATHOCTHBIX MOJIEJIEH 10 YCIOBHIO 3aJa4U U
BBIYHCIICHHS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHUCIIE C IPUMEHEHHUEM
(dhopMyI1 KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCIIEIOBAHUS
CIIyYalHBIX BEJIMYUH U UX PACIPEACICHUS



Ilnanupyemsie pe3yabTaThl H3y4YeHust MaTeMaTuku B 10-11 kiaccax

3JIEMEHTBI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKA

Boinycknuk nayuumesa:

CBOOOIHO ONEPUPOBATH MOHATHSIMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
HOJMHOXECTBO, IlepeceueHue, 00beTMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBbIE MHOYKECTBA
Ha KOOPJMHATHOMU IIPSIMOM, OTPE30K, MHTEPBAJ, IIOJYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, rpaduecKoe MpeCcTaBIeHNe MHOXKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapAKTEPUCTUYECKUM CBOMCTBOM;

OIEPUPOBATH MOHATUAMMU: YTBEPXKACHUE, OTPULIAHUE YTBEPIKACHUS, UCTUHHBIE U JIOXKHBIE
YTBEP)KICHHS, IPUYHMHA, CJICICTBUE, YACTHBIN CITy4yail 00LIero yTBEepKICHHUS,
KOHTPIIPUMED;

IIPOBEPATH MPHUHAIIEKHOCTD 2JIEMEHTA MHOKECTBY;

HaXOJUTb [IepeceyeHre U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIE MPECTABIEHHBIX
rpaduvecKy Ha YUCIOBOM MPSMON M Ha KOOPIMHATHOM TUIOCKOCTH;

HPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS A1 000CHOBAHUS UCTUHHOCTH YTBEPXKICHHH.

B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

WCIIOJIB30BATh YUCIIOBBIE MHOKECTBA HA KOOPAMHATHOMN NPSIMON U Ha KOOPAMHATHON
IIJIOCKOCTH JIJIS1 OIIMCAHUS PEAJIBHBIX IPOLECCOB U SIBJICHUN;

IIPOBOAMTH JOKA3aTEJIbHBIE PACCYXKACHUS B CUTYalUsIX IIOBCEIHEBHOM JKU3HHU, IIPU
pELIEeHNN 3a7a4 U3 JPYTUX IPEIMETOB

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

OICpHUpOBATH MOHATHUEM ONIPCACICHNA, OCHOBHBIMH BHaMU OHpeILCHCHHﬁ, OCHOBHBIMHU
BHUIaMH TCOPEM;

MOHUMATb CYTh KOCBCHHOI'O 1OKAa3aTCIbCTBA,

ONneprupoBaTh NOHATUAMU CUCTHOI'O U HECUCTHOI'O MHOXKECTBA,

MMPUMCHATH MCTO MaTeMaTHIeCKOI WHAYKIOWUU OJI DPOBCACHUSA paCCY)K)IGHI/Iﬁ u
AO0Ka3aTCJIbCTB U IIPHU pCIICHUHU 3a/1a4.

B noeceonesnoii scuznu u npu uzyuyeHuu Opy2ux npeomemos:

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK U SI3bIK JIOTUKH JUJIS OIIMCAHUS PEAIBHBIX
MIPOLIECCOB U SIBJICHUI, IPH PELICHUHN 3a]1a4 JPYTUX y4EOHBIX NMPEIMETOB

YU CJIA 1 BBIPA’KEHU A

BblnyCKHuK Haywumcs:

CBOOOJHO OTIEPUPOBATH MOHATUSMU: HATYPAIbHOE YUCIIO0, MHOXKECTBO HATYpaJIbHBIX
YHUCe, 1IeJI0€ YUCII0, MHOYKECTBO IIENIBIX YHUCel, OOBIKHOBEHHAsI Ip00b, ecATUIHAs ApOOb,
CMEIUIaHHOE YKCII0, PAllMOHAIBHOE YUCII0, MHOKECTBO PAllMOHATBHBIX YHCEIl,
MPPALMOHATIEHOE YHUCIIO0, KOPEHb CTENIEHU N, IEUCTBUTEIBHOE YUCIO, MHOKECTBO
HeﬁCTBHTeHBHBIX YHUCCII, FGOMeTpI/IquKaﬂ I/IHTepHpeTaHI/Iﬂ HaTypaJ'II)HI)IX, ICJIBIX,
palMOHANbHBIX, IEUCTBUTEIBHBIX YHCEIT;

IIOHUMATh U O6T)$ICH$ITI) pa3HHuy M@)K)Iy HOSI/IHI/IOHHOfI " HGHO3I/IHI/IOHHOI>'I CUcreMamMu
3aM1CH YHCE,

MEePEBOINTH YNCIIA U3 OJHOU CHCTEMBI 3aIHCH (CUCTEMBI CUMCIICHHUS) B IPYTYIO;
JOKa3bIBATh U UCIIOJIB30BATH HpI/ISHaKI/I JCIINMOCTHU CYMMI)I nu HpOI/ISBeJIeHHH HpI/I
BBITIOJTHCHU U BI)I‘-II/ICJ'IGHI/Iﬁ 158 peHIeHI/II/I 3aaa4,

BBITIOJIHSITH OKPYTJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JaHHON
TOYHOCTEIO;



CpPaBHHBAThH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSAOYMBATH YMCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JECATUYHOM Ipo0H, yucia,
3aMyCaHHbIe C UCTOIb30BaHMEM apU(METHUECKOT0 KBaIPATHOIO KOPHS, KOPHEH cTerneHu
Oounblie 2;

Haxoauth HOJI n HOK pa3HpiMu cioco6amMu ¥ MCTIOJIb30BaTh X MPU PEIICHUH 3a7a4;
BBITMOJIHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAXKEHUI, COJIEPKALINX JeHCTBUTEIbHBIC
YHCclia, B TOM YHCJIE KOPHU HaTYpaJIbHbIX CTETICHEIH;

BBITIOJHATH CTAHAPTHBIC TOXKIECTBEHHBIC TPEOOPA30BAHUS TPUTOHOMETPUIECKHUX,
norapu(pMHUECKUX, CTETICHHBIX, HPPAIIMOHAIBHBIX BBIPAXKESHUH.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyeux npeomemos:

BBITIOJIHATH M OOBSICHATH CPAaBHEHHE PE3Y/IbTATOB BBHIUMCIICHUH MPH PEILICHUH
NPAaKTUYECKHX 3a/1a4, B TOM YHMCIIE TPUOTMKEHHBIX BBIYHCICHUH, NCIIOJB3Ys Pa3HbIE
crocoObl CpaBHEHMUI;

3alUCBIBaTh, CPABHUBATD, OKPYIJISITh YACIIOBBIE TAHHBIC PEAIBHBIX BEJIUYMH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OLICHUBATh PA3HBIMU CIIOCOOAMM YHMCIIOBbIE BBIPAXKEHUS IIPU PEIICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTruX yu4eOHbIX IPEAMETOB

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMU NIPH PEILICHUU 33]a4;

MOHMMATb IPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BJIaJICTh OCHOBHBIMU MOHATHSIMU TEOPUU AECTUMOCTH IIPU PELICHUU CTaHAAPTHBIX 3a7a4
UMeTh 0a30BbIE MPEACTABIECHUS O MHOYKECTBE KOMIUIEKCHBIX YUCEIT;

CBOOOJTHO BBITIOJIHATH TOXKJECTBEHHBIE MPEOOPa30BAHMSI TPUTOHOMETPHUYECKHX,
JOTapu(PMHUECKUX, CTETICHHBIX BEIPAKECHUI,

BiazeTh opmynoii 6uHomMa HeloToHa;

IPUMEHSTH [IPH PEIICHNH 3a]]a4 TeopeMy o JuHeitHoM npenacraBiennu HO/L;

YMETb BBINOJIHATH 3aMKUCh YHCIIA B O3UIIMOHHOW CUCTEME CUMCIICHUS;

HOPUMEHSTH [IPU PELLICHUH 337a4 TEOPETHUKO-UUCIOBbIe (DYHKIIMH: YHCIO U CyMMa
nenutenei, pyHkuuio Diinepa;

IPUMEHSTH [IPU PEIICHNH 3a/a4 LeHbIe ApooH;

HOPUMEHSTH MIPU PELICHNUH 3314 MHOTOUWIEHBI C IEHCTBUTEIbHBIMU U IIEITBIMU
Koa(purmenTamu;

BJIAJICTh MOHATUAMH NMPUBOJUMBII U HEMPUBOIUMBIN MHOTOUJIEH U IPUMEHATh UX NMPU
pEILLIEHNN 3a/]a4;

IPUMEHSTH MIPH perieHnu 3aa4 OCHOBHYIO TEOpEMY alnreOpsl;

HOPUMEHSATH IPU PELICHNUH 3314 NpocTeime QyHKIMY KOMIUIEKCHON epeMEHHOM Kak
reoMeTpuuecKre npeodpa3oBaHus

YPABHEHNWSA 1 HEPABEHCTBA

Buvinycknuk nayuumca:

CBOOOJHO ONEpUPOBATH MOHATUSMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS
Y HEPAaBEHCTBA, ypPaBHEHUE, ABIISIOIIEECS CIEJCTBUEM JIPYrOoro YpaBHEHHUsI, ypaBHEHUS,
pPaBHOCUJIbHBIE HA MHOXKECTBE, PaBHOCUJIbHBIE TPE0Opa30BaHNsl ypaBHEHUM;

pelaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHMs 3-ii U 4-i1 cTeneneil, JpoOHO-pallMOHATIbHbBIE U UPPALMOHATIBHEIE,

OBJIaJIETh OCHOBHBIMU THIIAMH ITOKA3aTEIbHBIX, JOTapU(PMUUECKUX, UPPALIMOHAIBHBIX,
CTETNEHHbIX YPaBHEHUN U HEPABEHCTB U CTaHJAPTHBIMU METO/IaMU UX PEUICHUH 1
IPUMEHSTH UX NPU PELICHUH 3a/1a4;



NPUMEHSTH TeopeMy Buera i pemeHuss HeKOTOPBIX YpaBHEHUN CTETIEHH BhIIIE BTOPOH;
HOHMMATh CMBICII TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCHIIBHBIX IPEOOPa30BaHUAX
YPaBHEHUH U YMETh UX JJOKa3bIBATh;

BJIAJICTh METOJJAMU PEUICHHUS ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPAThH
METOJI pelIeHUs 1 00OCHOBHIBATh CBOM BBIOOD;

UCTIOJIb30BaTh METO/ MHTEPBAJIOB VIS PEIICHHS HEPaBEHCTB, B TOM YHCIIE APOOHO-
paLMOHABHBIX M BKIIOYAIOIINX B CE0sl HPPAMOHAIBHBIC BEIPAKCHHS;

pewmarh anredpanyecKkue ypaBHEHHs U HEPAaBEHCTBA U MX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOJaMU;

BJIAJICTh Pa3HBIMH METOJIAMH J0KA3aTeIbCTBA HEPABCHCTB;

pelIaTh ypaBHEHHUS B LIEJIBIX YHCIAX;

n300pakaTh MHOKECTBA HA INIOCKOCTH, 331aBa€MbIe YPAaBHEHUSIMHU, HEPABEHCTBAMH U MX
CHCTEMaMH;

CBOOO/IHO MCIIOJIB30BATh TOKAECTBEHHBIC TPEOOPa30BaHuUs TP PELICHUH yPaBHEHUH U
CHCTEM ypaBHEHHI

B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

COCTABJIATH U PELIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLEHUN 3a/1a4 APYTUX
y4eOHBIX IPEMETOB;

BBITNOJIHATH OLEHKY MPaBIONOA00Us pe3yIbTaTOB, MOIYyYaeMbIX PU PELICHUH Pa3INUHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PEUICHUHU 3a/1a4 IPYTUX y4EOHbIX PEAMETOB;
COCTABJIATh U PELIaTh YPABHCHUSA U HEPABEHCTBA C IIapaMETPAaMH IIPU PEIICHUH 3a1a4
JPYruX y4yeOHBIX MPEAMETOB;

COCTaBJISITh YPABHEHUE, HEPABEHCTBO MIIM UX CUCTEMY, OIIMCHIBAIOLINE PEAIBHYIO
CUTYALUIO WU IPUKIAJHYIO 3a1a4y, UHTEPIPETUPOBATh IIOJYYCHHBIE PE3YJIbTATHI;
HCIIOJIB30BATh IIPOTPAMMHBIE CPEJICTBA IIPU PEILIEHUH OTACIBHBIX KIACCOB YPABHEHUN U
HEPaBEHCTB

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

CBOOOJIHO OTIpeNeNATh THII U BBIOMpPATh METO/] peIlIeHHs TOKa3aTeIbHbIX U
JorapupMHUECKUX YpaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUH U HEPABEHCTB, UX CHUCTEM;
CBOOOJTHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUH;

pelaTb OCHOBHBIE THUIbI YPAaBHEHHUI U HEPABEHCTB C MapaMeTpaMu;

MMETH MPEICTABIEHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTEIIEHHBIMHU.

®YHKIINA

Buvinycknuk nayuumcea:

BJIAJICTh MOHATUSAMU: 3aBUCUMOCTb BEJIMYHH, (YHKIIMS, apIYMEHT U 3HaYeHHe (QYHKIINH,
001acTh OnpeeneH sl U MHOXKECTBO 3HaYeHUH (DYHKIMHU, TpadUK 3aBUCUMOCTH, rpaduk
GbyHKUIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHHE HA YUCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YMCIOBOM IIPOMEXKYTKE, HauOoJIbIllee 1 HaUMEHbIIIee
3Ha4YeHue (PYHKLIUHU HAa YUCIOBOM MIPOMEKYTKE, Iepuogudeckas GyHKIUs, IEPHO, YeTHas
¥ HeyeTHast GYHKLUHU; YMETh IPUMEHATh 3TH MOHITHS IPU PEIISHUH 3a/1a4;

BJIQ/IETh NOHSTUEM CTENEeHHAasl PYHKLHUS; CTPOUTH €€ rpaduk U yMETh IPUMEHSTh
CBOWCTBA CTENIEHHOMN (DYHKIIUH MTPH PELLICHUHN 3a]1ay;

BJIa/IETh NOHATUSMH MMOKa3aTelbHast PYHKINS, SKCIIOHEHTA; CTPOUTh UX rpadUKu U YMETh
MIPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKIMK NIPU PEIIEHUH 3ajay;



BJIAJICTh MMOHATHEM JlorapupMudecKast GyHKIHUS; CTPOUTH ee TpaduK U YMETh IPUMEHSTh
CBOMCTBA Jorapu(MuUIecKoi PyHKITUN TP PEIICHUH 3a]1a4;

BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKITUH; CTPOUTH UX IPaUKU U YMETh
NPUMEHSTH CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIIHIA TPU PELICHUH 3a/1a4;

BJIQ/IETh MOHATHEM OOpaTHasi PYHKINS; IPUMEHATH 3TO MOHSATUE PU PELICHUH 3a/1a4;
MPUMEHSTH [P PEIICHUH 3a]]a4 CBOICTBA (PYHKIIMIA: YeTHOCTh, IEPUOIUIHOCTD,
OTPaHUYEHHOCTb;

NPUMEHSTH MIPH PELICHUH 33134 Mpeodpa3oBaHus rpaduKoB (PyHKIIHIA;

BJIQ/IETh MOHATUSMH YUCIIOBAs MOCIEI0BATEIbHOCTD, apupMeTHIECKas U TeOMeTpUuYecKas
IPOrpeccusi;

IMPUMEHSTD [IPHU PEIICHUH 33]]a4 CBOICTBA U MPU3HAKU apUPMETHUECKON U
reOMETPUUYECKON TPOrpecCuil.

B noeceomnesnotl srcusnu u npu uzyuernuu Opyeux yueOHwvix npeomMemos:

OTIpeNeNATh 1O TpadrKaM U UCTIONB30BaTh ISl PEIICHHS TPHUKIIAJIHBIX 33/1a4 CBOCTBA
peabHBIX MPOIECCOB M 3aBUCUMOCTEH (HanOOJIbIIe M HANMEHBIINE 3HAYCHNU,
IPOMEKYTKH BO3PACTaHMs U YOBIBAaHUS (DYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHUMIITOThI, TOUKH Ilepernda, nepuos u T.11.);

UHTEPIPETUPOBATH CBOUCTBA B KOHTEKCTE KOHKPETHOM NMPaKTHUECKOW CUTYalLlUU;.
OTIpeNeNATh 1O TpaduKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKHUX TPOLIECCOB B
01OJ0TUM, SKOHOMHKE, My3bIKE, pAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOA U T.I1.)

Bbmycmum noJiydum 603MO)NCHOCHb HAYUUMbCA?

BIIQJICTh IIOHATUEM ACUMIITOTBI MU YMETh €TI0 IPUMEHATD IIPU PELIECHUH 3a/1a4;
IPUMEHSATh METO/IbI PEHICHUS MPOCTEHINX qu(epeHInaTbHBIX YPaBHEHUH TIEPBOTO U
BTOPOIO MOPAIAKOB

SJIEMEHTBI MATEMATHYECKOI'O AHAJIM3A

BblnyCKHuK Haywumcs:

BIIAJICTh TTOHATHEM OECKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasi TPOTPECCHs U YMETh
MIPUMEHSTD €T0 MPHU PEIICHUH 3a/1a4;

MPUMEHSTD ISl PEILIEHU 3a/1a4 TEOPUIO MPEIEIIOB;

BJIAJIETh MOHATUIMH OSCKOHEYHO OOJIbIINE U OECKOHEYHO MaJjble YHCIOBLIE
MOCIIE0BATEIHLHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJBIINE U OECKOHEYHO Mable
MMOCJIEIOBATENLHOCTH;

BIIAJICTh TIOHATUSAMU: TPOU3BOAHAS (DYHKIIMH B TOUYKE, TPOU3BOAHAS (DYHKIIUH;
BBIUKCIISATH MPOU3BOIHBIE dJIEMEHTAPHBIX (DYHKITHI U UX KOMOWHAIHIA;
WCCIIeI0BATh (PYHKIIMHA HA MOHOTOHHOCTH M DKCTPEMYMBI;

CTPOUTH rpadMKH U MPUMEHSATH K PEIICHUIO 3371a4, B TOM YHCIIC C TapaMeTPOM;
BJIQ/ICTh IOHATHEM KacaTenbHasl K TpaduKy QyHKIMHA U yMETh TPUMEHSTH €ro pH
pELIeHUH 3a]1a4;

BIIAJICTh TIOHATHSMU TIepBOOOpa3Hast PyHKITUS, ONPEIeTICHHBIN HHTETPAT,
NpUMEHSTh TeopeMy HeroTona—JIeiiOHMIIa U ee CeACTBHS IS pellIeHUs 3a/1ad.

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

pelaTh NpUKIJIAAHbIE 3aa4u U3 ONOIOTHH, (PU3UKU, XUMHUH, SKOHOMHUKH U IPYTHX
IIPEMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTHUK IIPOLIECCOB;
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI

Bbll’lyCKHllK noayuum 603MONHCHOCHIb HAYUUMbCA:



° CBOGOI[HO BJIAACTb CTAHJAPTHBIM allllapaTOM MAaTCMAaTUYCCKOI'0 aHaJIn3a AJId BBIYUCICHUA
MPOU3BOHBIX (DYHKIIMH OJHOM IMEPEMEHHOM;

° CBOGOI[HO MNPUMCHATD alIapaT MaTeMaTUICCKOI0O aHajin3a JJI UCCIICA0BAHUA (bYHKL[I/Iﬁ n
MMOCTPOCHUA I‘paCI)I/IKOB, B TOM YHUCJIC UCCIICAOBAHWA Ha BBIITYKIIOCTD,

e ONEpHPOBATh NOHATUEM NIEPBOOOPA3HON (PYHKIMM [UIs PELIeHUs 3a/ay;

® OBJIQJICTh OCHOBHBIMM CBeICHUsAMU 00 uHTerpane Herorona—JleliOHua u ero npocreimumx

IPUMEHEHHUSX;

ONCpHUPOBATh B CTAHAAPTHBIX CUTyallUAX ITPOU3BOAHBIMU BBICIIHX ITOPAIAKOB;

YMETh PUMEHSTDH IIPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIHM;

yMETb IPUMEHSATH IIPU PELLICHUH 3a/1a4 TeopeMbl BeliepmTpacca;

YMETh BBIIOJIHATH NPUOIMKEHHbBIE BHIUMCIEHUS (METObI PEIIEHUS] YPABHEHU,

BBIUHUCIICHUSI ONPE/IETICHHOT0 HHTErpaja);

® YMETh IPUMEHATH IIPWIOKECHUE IIPOU3BOJIHOM U ONPEIECIICHHOIO HHTETPaJIa K PELIECHUIO
3a/1a4 €CTECTBO3HAHUS;

e BJAJETh OHATUAMHU BTOPasi HPOU3BOIHAS, BBITYKIOCTh rpaduka QyHKIHUU U YMETh
UCClIe10BaTh (DYHKIMIO HA BBITYKJIOCTb

CTATUCTHUKA U TEOPUSI BEPOSITHOCTEM, IOTUKA U KOMBUHATOPHUKA

Bbmycmum Haywumcs:

® OnepupoBaTb OCHOBHBIMU OINKCATENBHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO Habopa,
MOHSITUEM I'€HepallbHasi COBOKYITHOCTb U BBIOOPKOI U3 HEE;

® ONEepUpOBATH MOHATUSIMH: YACTOTA U BEPOSTHOCTH COOBITHSI, CyMMa U IPOU3BE/ICHUE
BEPOATHOCTEM, BEIUUCIIATH BEPOSTHOCTU COOBITUN Ha OCHOBE MOACYETA YUCIIa UCXO/IOB;

® BJAJIETh OCHOBHBIMHU MOHSATHSIMH KOMOWHATOPUKH U YMETh UX MPUMEHSTH MPH PEIICHUH
3a/ay;

® UMETh MPECTABICHHE 00 OCHOBAX TEOPHUH BEPOSTHOCTEH;

® UMETb IIPEJICTABICHHUE O IUCKPETHBIX U HEMIPEPHIBHBIX CIy4alHBIX BEIMUMHAX U
pacnpeneNeHusx, 0 HE3aBUCUMOCTH CIy4YailHbIX BEJNYMH;

® 1METh [IPEICTAaBICHUE O MATEMAaTUYECKOM O’KMJIAHUU U TUCIIEPCUN CIIyYalHbIX BEJIUYHH;

® 1METh [IPEICTABICHUE O COBMECTHBIX PACIPEAEICHUAX CIIy4alHbIX BEJINYMH;

® [IOHMMAaTh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOI'O METO/1a U3MEPEHHUS
BEPOSITHOCTEN;

® UMETh IIPEJICTAaBICHUE O HOPMAJILHOM paclpeIesIeHUu U pUMepax HOPMaJIbHO
pacupeieNIeHHbIX Cy4YaliHbIX BEINYHH;

® UMETh IIPEJICTAaBICHUE O KOPPEALUHU CIIy4allHbIX BETUYHH.

B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

® BBIUHCIATH WK OIICHUBATh BEPOSTHOCTH COOBITHIA B peaTbHOM KU3HU;
e BBIOMpATH METOBI MOAXOSIIETO MPEICTABIICHUS U 00pa0OTKH JaHHBIX
Buvinycknuk noayuum 603mM0MCHOCHI HAYUUMBCA:

® UMETh NPEAICTABICHHUE O IEHTPAIBHON MPEACIIbHON TEOPEME;

® UMETh MIPEJICTAaBICHHUE O BLIOOPOUHOM KO3 (PHUIIMEHTE KOPPEIALNU U JIMHEHHOU
perpeccuu;

® UMETh NIPEACTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTHUECKOU
TUTIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

® UMETh NIPEACTABICHHUE O CBSI3U AIMIIUPUUECKUX U TEOPETUUECKUX PACTIPECIICHHUIA;

®  UMETh MPEJICTABJICHHUE O KOJUPOBAHUH, IBOUYHOM 3aIMMCH, TBOMIHOM JIEPEBE;

® BIIQJICTh OCHOBHBIMU MOHATUAMU TeopuH rpados (rpad, BepiinHa, pedpo, cTeneHb
BEPILIMHBI, TyTh B rpade) u yMeTh NPUMEHSATh UX NP PEIICHUH 3a/1a4;



UMETH TMPEJCTABICHUE O JCPEBbIX U YMETh MPUMEHSATh IIPH PEIICHUH 3a7a4;
BJIQ/ICTh TIOHSITHEM CBS3HOCTh U YMETh IPUMEHSATh KOMIIOHEHTHI CBSI3HOCTH MIPH PEIICHUN
3aj1a4;

YMETh OCYIIECTBIISATH IyTH 10 pedpam, 00X0 16l pedep 1 BepiiuH rpada;

BJIQJICTh MOHSITUSMH KOHEYHBIE i CYCTHBIE MHOXECTBA H YMETh UX MPUMEHSTh TIPU
pEILICHUH 33]1a4;

YMETh MPUMEHATH METOJ MaTEMaTUIEeCKON UHAYKIIUH;

YMETh MPUMEHATH MPUHIUT J{UpHUXJIe Mpu pelIeHUH 3a/1a4

TEKCTOBBIE 3ATAYN

Boinycknuk nayuumcesa:

penaTh pa3Hble 3a/1a4M MOBBIIICHHOW TPYIHOCTH;

aHaAJM3UPOBATh YCIOBHE 33J1auM, BEIOWPATh ONTUMATILHBIA METOJI PELICHHUS 3a1a4H,
paccMaTpuBasi pa3inyHble METOIBI;

CTPOUTH MOJIEJIb PEILIEHUS 3a]]au, IPOBOIUTH JOKA3aTENbHbIE PACCYXKACHUS ITPU
pELIeHNH 3a]1a4H;

pemats 3a1a4u, Tpedyrolue nepedopa BapuaHTOB, IPOBEPKH YCIOBUIA, BEIOOpa
ONTUMAJILHOTO PE3YNIbTAaTa;

AHAJIM3UPOBATh U UHTEPIPETUPOBATH MOIYUCHHBIE PELICHHS B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMPATH pEIICHUs, HE IPOTUBOPEYAIINE KOHTEKCTY;

MEPEBOUTH NP PEUICHUH 3a/1a4l MHPOPMAIINIO U3 OJHOM (POPMBI 3aMUCH B IPYTYIO,
UCIOJIB3YS MPU HEOOXOUMOCTH CXEMBbI, TaOJIUIIbI, TpadUKH, TUarpaMMBbl.

B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

peuars NpakTUYECKUE 3a4a41 U 3aJa44 U3 IPYIrUX MPEaAMETOB
I'EOMETPUA

Bbmycmmk Haydyumca:

BJIa/IETh TEOMETPUYECKUMU MOHITUSIMHU IIPH PEIICHUH 33]a4 U IPOBEJICHUU
MaTEMaTHUYECKUX PaCCyKIACHU;

CaMOCTOSITENIbHO (POPMYJIUPOBATH ONPEAEIEHUS TEOMETPUUECKUX (PUTYp, BBIIBUTATD
TUIIOTE3bl O HOBBIX CBOWCTBAX M MPU3HAKAaX T€OMETPUUECKUX (PUTYP U 0OOCHOBBIBATH MIIH
OIpoBepraTh UX, 0000IIaTh WM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIX KJIacCax
¢buryp, IpoBOAMTH B HECIOKHBIX ClIydasix Kiaccuukanuio Guryp no pazandHbiM
OCHOBAaHUSIM;

HCCJIEIOBATh YEPTEXKH, BKIIOYast KOMOMHAIMK (pUTyp, U3BJIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBATh HHPOPMAIIHIO, IPEACTABIEHHYIO Ha YepTexXax;

pelaTh 3aJa4d FeOMETPUUECKOT0 COAEPKAHUs, B TOM YHCIIE B CUTyalUsIX, KOIria
QITOPUTM PELICHUS He CIEIYeT SIBHO U3 YCIOBUS, BHITIOIHATH HEOOXOIUMBIE [T peILICHHS
3aJ]a4M JOTIOJTHUTEIbHBIE TIOCTPOEHUS, NCCIIEA0BATh BOZMOKHOCTh IIPUMEHEHUS TEOPEM U
dbopmyn Ui peleHus 3aaay;

YMETh (POPMYIUPOBATH U I0KA3bIBATh T€OMETPUUECKUE YTBEPIKICHUS;

BJIQ/IETh MOHATUSIMHU CTEPEOMETPUU: TTPU3Ma, MMapalIeNenuIe]], MipamMuaa, TeTpasip;
UMETh MPEJCTaBIIEHUs 00 aKCHOMaX CTEPEOMETPHUU U CIEACTBUIX U3 HUX U YMETh
INPUMEHSTH UX MPU PELICHUH 3a/1ay;

YMETb CTPOUTH CEUEHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMUHBIX METOJIOB, B TOM
YHCIIE ¥ METO/IA CIIEIOB;

MMETB MPECTABIEHUE O CKPEIIUBAIOIINXCS PSAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YroJI U PacCTOSTHUE MEXAY HUMU;

MPUMEHSTh TEOPEMBI O MAPAIIIEIBHOCTH MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE IIPU
pELICHUH 3aJa4;



YMETh MPUMEHSATH MapaieIbHOS IPOSKTUPOBAHUE ISl U300paxkeHus Gpuryp;

YMETb MPUMEHATH NEePIEHAUKYIIPHOCTH MPSMOI U MIOCKOCTHU MPU PEIICHUH 33/1a4;
BJIQ/IETh MOHATUSMU OPTOTOHAJILHOE MPOSKTUPOBAHUE, HAKIIOHHBIE U UX MPOCKIUHU, YMETh
MPUMEHSTh TEOpEMY O TpeX MEePHEHANKYISIpax Mpu pelIeHUH 3a4a4;

BJIQJICTh IOHITHSIMH PACCTOSTHUE MEKIY (DUTypaMu B TIPOCTPAHCTBE, OOIINIA
NEePHEHANKYIISIP BYX CKPEIIUBAIOLIUXCS MPSIMBIX U YMETh MPUMEHSITh UX MPU PEIICHUN
3ajady;

BIIAJICTh OHATHEM YTOJl MEXKY MPSMOM U TJIIOCKOCTBIO U YMETh MPUMEHSITh €0 MpU
pEIICHUH 3a]1a4;

BJIQ/IETh MOHATUSIMH IBYTPAHHBIN YrOJl, YTOJ MEKIY IIIOCKOCTSIMU, MEPIEHAUKYISIPHBIE
IUIOCKOCTH M YMETh MIPUMEHSTh UX IPU PELICHUH 3a/1a4;

BIIAJICTh MOHATUSAMU MIPU3Ma, TapaJlJielenune ] U MPUMEHSTh CBOMCTBA Napasuielienure/ia
IIPU PEIICHUH 33]1a4;

BIIAJICTh OHATUEM IPSIMOYTOJIbHBIN NapaJlIeIenUNe ] U MPUMEHSITh €ro IPU pelIeHUU
3a/1ay;

BJIQ/IETh MOHITUSMH MMUPAMUJIA, BUABI TUPAMUJI, SJIEMEHThI IPAaBUILHON TUPAMUIBI U
YMETh IPUMEHSATH X IIPU PEIICHUU 3a7a4;

MMETH MPECTaBICHUE O TeopeMe Diliepa,TpaBUIbHBIX MHOTOTPaHHUKAX;

BJIAJICTh TTOHATHEM TUIOIIAN IIOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IPUMEHSTDH €r0
MIPU PEILICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMH TeJa BpalieHus (UIMHIP, KOHYC, Iap U cdepa), UX CeueHUs: 1 yMeTh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

BIIAJICTh OHATUSMHU KacaTeJIbHbIE IPSIMBIC U IJIOCKOCTH U YMETh IPUMEHATH U3 TIPU
peIlIeHnH 3a/1a4;

MMETh MPECTaBICHUS O BIMCAHHBIX U OMUCAHHBIX c(hepax U yMETh IPUMEHATh UX TIPU
pelIeHnu 3a/1ay;

BJIQ/IETh MOHATUSIMH 00bEM, 00bEMBI MHOTOTPAHHUKOB, TEJ BPAIICHUS U IPUMEHSTh UX
P PELLEHUH 3a/1a4;

MMETh MPECTaBICHUE O Pa3BePTKE IMIIMHJIPA U KOHYCA, TIJIOMIAIH TOBEPXHOCTH
IUJIUHIPA U KOHYCA, YMETh MPUMEHSTh UX MPH PEIICHUHU 3a/1a4;

UMETH MPEJCTaBIEHUE O TN chepbl U YMETh IPUMEHSATh €r0 MPU PEeLICHUH 3a/1a4;
YMETh peliaTh 3aja4i Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAICHHUS,

UMETH MPEJCTaBIEHUE O M0I00MU B TPOCTPAHCTBE U YMETh PellaTh 3a7aui Ha OTHOIICHUE
00BEMOB U IIJIOMIA/IEH TOBEPXHOCTEN MOAOOHBIX (DUTYP.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (PUTYp MaTeMaTHUYECKUE MOJIEITH
JUIS peLlIeHUs 3a1a4 IPAaKTUYECKOro Xapakrepa v 3a7a4 U3 CMEXHBIX JUCLUIIINH,
WCCJIE0BATH MTOJYYEHHBIE MOJIETIN U UHTEPIPETUPOBATH PE3YJIHTAT

Bbmycmum noJiydum 603MO)NCHOCMb HAYUUMbCA?

UMETH MPEJICTaBlIeHNE 00 AKCHOMATUYECKOM METOJIE;

BIIQJIETh OHATHUEM T'€OMETPUUYECKHE MECTA TOUEK B IIPOCTPAHCTBE U YMETh MPUMEHSTh X
JUTSL pETIeHUs 3a71a4;

YMETh MPUMEHSATH 7Sl PEUICHHs 33/1a4 CBOWCTBA TUIOCKUX M IBYTPaHHBIX YTIIOB,
TPEXTPAHHOTO yIJia, TEOPEMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIIIa;

BIIAJICTh TIOHATHEM TIEPIICHIUKYIISIPHOE CEUCHUE MPU3MBI U YMETh IPUMEHSTH €ro MpU
pEIICHUH 3a]1a4;

MMETh MPEACTaBICHUE O JBONCTBEHHOCTH MPaBUIbHBIX MHOTOTPAHHUKOB;

BJIQ/IETh MOHITUSIMH LIEHTPAIBLHOE U MapaJUIebHOE TPOSKTUPOBAHKUE U IPUMEHSTDH UX TPU
MOCTPOEHUHU CEYEHUN MHOTOI'PAaHHUKOB METO/I0M ITPOEKIUH;



UMETb MPECTAaBICHHUE O Pa3BEPTKE MHOTOTPAHHUKA U KpaTYalIlleM IyTH Ha MOBEPXHOCTH
MHOTOTPaHHHKA;

UMETb MPEJCTABICHUE O KOHMUECKUX CCUCHUSX;

UMETb MPECTABICHNUE O Kacaromuxcs chepax 1 KOMOWHAIMY TeJl BPALLICHUS U YMEThb
NPUMEHSTH UX MPH PELICHUHU 33/a4;

MPUMEHSTD [P PEIICHUH 3a7a4 (OpPMYITy pacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;
BJIQJIETh Pa3HBIMU CIIOCOOAMH 3a/1aHus MIPSIMON YPAaBHEHUSIMU U YMETh MPUMEHSTh IIpU
pEeIlIeHUH 3a/1a4;

OPUMEHSATH [IPH PEIICHUH 33134 U JJ0KA3aTeIbCTBE TEOPEM BEKTOPHBIN METO i METO]
KOOPJIMHAT;

UMETh MpeCTaBICHUE 00 akCHOMax 00beMa, TPUMEHSATH (POPMYJIIbI 00BEMOB
NPSMOYTOJIBHOTO MapajuIeenuIeia, IPU3Mbl U MIUPAMUIBL, TETPadApa MPpH PeIICHUH
3ajady;

OPUMEHSTH TEOPEMbI 00 OTHOIIEHUSIX 00HEMOB IPH PEILICHUH 33/a4;

IPUMEHSTHh HHTETPAJ I BEIYUCIICHUS 00bEMOB U TIOBEPXHOCTEH TEJ BpAILICHHS,
BBIYUCIICHHSI IJIOMIAIU c(hepruecKoro mosica 1 00bemMa mapoBoro CIos;

UMETh MPEJCTaBICHUE O ABMKCHUSIX B IPOCTPAHCTBE: MapaieIbHOM MEepeHoce,
CUMMETPUU OTHOCUTEINILHO MJIOCKOCTH, [IEHTPAIIBHON CUMMETPHUH, IOBOPOTE
OTHOCHTEJIBHO MPSIMOM, BUHTOBOM CHMMETPHH, YMETh IIPUMEHATH UX IPHU PEIICHUH 3a/1a4;
UMETh MPECTaBIEHUE O TUIOIIAIU OPTOTOHAILHOM MPOEKIIHH;

UMETh MPEJICTaBIEHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJI€ U IPUMEHSATh CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOTO yIJIa MIPH PEIICHUH 3a]1a4;

UMETb MPECTABICHUS O TPE0OPa30BAHNY MTOA00US, TOMOTETUN M YMETh IPUMEHSTH UX
IIPU PEIICHUU 33]1a4;

YMETh pelIaTh 331a4M Ha TNIOCKOCTH METOJIaMH CTEPEOMETPHUH;

YMETb IPUMEHATH POPMYJIbl 00BEMOB IPU PELIEHUU 3a7a4

BEKTOPBI 1 KOOPJANHATHBI B TIPOCTPAHCTBE

Bbmycmmk Haydyumca:

BJIAACTDb MMOHATHUAMU BEKTOPBI U UX KOOPAUHATHI;

YMCTH BBITIOJHATE OINIEpallui HAl BEKTOpAMU,

HCIIOJIB30BATh CKAJIAPHOC IPOU3BCACHUEC BEKTOPOB IIPU PCIICHUU 3a1a4;

IMPUMCHATH YPABHCHHUC IIJIOCKOCTH, Q)OpMyHy pacCTOAHUA MEKAY TOUKAMHU, YPABHCHUC
C(i)epLI IIpu pCHICHUU 3a4a4;

MPUMCHATH BEKTOPBI U METOA KOOPAWHAT B IMIPOCTPAHCTBEC IIPU PCUHICHUH 3aaa4d

BblnyCKHuK noJiydum 603MONCHOCHb HAYUUMbCA?

HaXOJUTh 00BEM MapaJulesienuIieia U TeTpasapa, 3aJaHHbIX KOOPANHATAMU CBOUX BEPILNUH;
3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HAXOJHUTh PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH B CUCTEME KOOPAMHAT;

HaXOJHUTh PACCTOSHUE MEXY CKPEIIMBAIOIIMMHUCS MIPSIMBIMU, 3aJJaHHBIMU B CICTEME
KOOpJUHAT

HNCTOPUA MATEMATHUKH

Bbmycmum Haywumcs:

HUMCETb NPCACTABJICHUC O BKJIAAC BBIAAOMIUXCA MAaTCMATUKOB B Pa3BUTUC HAYKHU,
IMOHUMATh POJIb MAaTEMATUKHN B Pa3BUTUH Poccun

METOJAbI MATEMATHUKH

Bbmycmum Hayuwumcs:



® CIIOJIb30BaTh OCHOBHBIE METO/IbI JJOKA3aTENbCTBA, IPOBOINUTD 10KA3aTEIbCTBO U
BBIIIOJIHSTH OIPOBEPIKEHHE;
® [IPUMEHATH OCHOBHBIE METO/Ibl PELICHUSI MAaTEMAaTHUECKUX 3a/1a4;
® Ha OCHOBE MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEpU30BaTh KPacoTy U
COBEPUICHCTBO OKPY>KAIOLIEro MUPA ¥ POU3BEICHUI HCKYCCTBa,
® [IPUMEHATH POCTEHUILNE IPOrPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELIEHUH MaTeMaTHYeCKUX 3a/1a4;
®  [10JIb30BAThCsl IPUKIIAAHBIMU [TPOrpaMMaMHU U IPOrpaMMaMK CUMBOJIbHBIX BBIUMCIIEHUN JUIS
UCCIIEJOBaHMs MaTEMaTHYeCKUX OObEKTOB
BuinycKHUK noayuum 603mM0M4CHOCHb HAYUUMBCA:

® [IPUMEHSTh MaTEMAaTUYECKHE 3HAHUS K UCCIIECOBAHUIO OKPYKAIOIIET0 MUpa
(MonenupoBaHue (HU3UYECKUX MPOIECCOB, 3aa91 YKOHOMUKH )

OcHOBHOe co/iep:KaHue

Auaredpa. MHoOrowieHsl OT 0JIHON NEPEMEHHON U MX KOpHHU. TeopeMbl O paruoHaIbHBIX
KOPHSIX MHOTOWICHOB C HEJNbIMH Kod(duumrenTamu. KomIiekcHbIe Ynciia ¥ UX TeoMeTpHYecKast
uHTepnpeTanus. Tpuronomerpuueckas Gopma KOMIUIEKCHOTO Yrcia. ApudMeTHIeCKue NeiHCTBUS
HaJl KOMIUIEKCHBIMU YHCJIAMU: CJIIOKEHUE, BBIUUTAHHUE, YMHOKEHHUE, aeneHne. @opmyna Myaspa.
Bo3BezneHue B 1enyro CTeleHb, U3BICUCHUE HATYypallbHOrO KOpHsA. OCHOBHas Teopema aareOpbl
(6e3 mokazaTenbCTBA).

MartemaTndeckunii anaian3. OCHOBHbIE CBOWCTBA (DYHKIIMHM: MOHOTOHHOCTb, IPOMEXKYTKH
BO3pacTaHUs U yObIBaHUS, TOUYKM MAKCUMyMa U MUHUMYMa, OTPaHUYEHHOCTb (PYHKIUH, YETHOCTD
U HEYETHOCTD, IEPUOTUYHOCTD.

OnemMeHTapHble (QYHKIMH: MHOTOWIEH, KOpPEHb CTENEeHW N, CTENeHHas, I10Ka3aTeabHas,
norapudmuueckas, TpuroHoMmerpuueckue ¢yHkuuu. CBoicTBa U TpaduKH 3JIEMEHTAPHBIX
GyHKIHIA.

[TpeoOpa3oBanust rpagukoB (GyHKIMI: MapajuledbHbII MEepeHoc, pacTsKeHue (ckaThe) BIOJb
ocell KOOpJMHAT, OTpaXEHUE OT Ocel KOOpAMHAT, OT Hadaia KOOpAWHAT, rpaduku GyHKIMH C
MonyiasiMu.  TpuroHomerpuueckue (GopMynbl HPUBEICHUS, CIOXKEHHS, INpeoOpazoBaHMs
NPOM3BEACHUS B CYyMMY, (JOpMYJia BCIIOMOraTeiabHOro aprymenTa. [Ipeo6pa3oBanue BbIpakeHU,
COJIepKallX CTENEeHHbIE, TPUTOHOMETPUYECKHE, JTorapu(pMUUIecKre U MOoKa3aTelbHble (GYHKLNH.
Pemienne cooTBETCTBYIOMIMX ypaBHEHMM, HEPABEHCTB U MX cucTeM. HenpepbIBHOCTH (hyHKIUU.
[TpoMexXyTKM 3HAKONOCTOSIHCTBA HempepblBHOW (yHKIMU. Meroa wuHTepBanoB. Kommosunus
¢yuknuii. OOpatHas ¢ynkuusa. [lonstue mnpenena mnocnenoBarenbHocTd. [loHsiTHE Tpenena
¢yHkun B Touke. CymMma OecKOHEYHO YOBbIBaloUlell reomMeTpudeckoil mnporpeccuu. Merton
MaTeMaTuueckoil WHAyKnuu. [loHATHE O TMpou3BOMHOW (GYHKIMU B TOouke. DU3NYECKUdl u
TreOMETPUYECKUH CMBICT NPOU3BOJHOM. [IpOM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIHUMH,
NPOM3BOJIHAS  CIOXXHOW (YHKIMH, TpOM3BOJIHAs oOpaTHOM ¢yHkuuu. Vcnons3oBaHue
NPOM3BOJIHOW TPHU HCCIEAOBaHUM (DYHKIMHA, MocTpoeHuH rpadukoB. Mcmonb3oBaHue CBOMCTB
GYHKIMI IpH pelIeHUH TEKCTOBBIX, GU3NYECKUX U FeOMETpUUYECKUX 3ajad. Pemienue 3amay Ha
OKCTPEMYM, Ha HaxOXJEHHE HauOoJblllero W HauMmeHbllero 3HadeHuil.llonsTe 00
ONpPENENEHHOM MHTErpaje Kak IUIOMAAd KpHUBOJMHEHWHOM Tpanenuu. Popmyna HeroToHa—
Jleritonumna. IlepBoobpasznas. [Ipunoxenus onpenenéHHOTO HHTErpaa.

BepositHOCTh M cTatucTHKa. Bpibopku, coueranusi. buHomuanpHble KO3(DPHUIMEHTHI.
bunom Herotona. Tpeyronsnuk Ilackans u ero coiictBa. OnpeneneHue U NpuMepbl UCTIBITAHUN
bepnymum. ®opmyna g BEpOATHOCTH YHCIA YCIEXOB B CEpUM HcCHbITaHUN bepHymm.



MaremaTnyeckoe 0KMJaHUE M AMCIIEPCHUS YMCIA YCIIEXOB B UCHbITaHUU bepHyinu. OcHOBHBIE
IIPUMEPBI CIIyYalHbIX BEIUYUH. MaTeMaTH4eCKOE OKUJaHUE U TUCIIEPCUs CIIy4alHON BEJIMYUHBI.
He3zaBucumple ciaydaiinbie BEIMYMHBI U cOObITHA. [IpeacraBienne o 3akoHe OOJIBIIMX YUCEN JUIS
IIOCJIEIOBATEIIbHOCTH HE3aBUCUMBIX MCIBITAHUNA. ECTECTBEHHO-HAy4YHBIE NPUMEHEHUS 3aKOHa
Oonpmmx uucen. OneHka BEpPOATHOCTHBIX XapaKTEPUCTHK (MaTeMaTHYECKOIO OXKUIAHMS,
JUCIIEPCUN)  CIy4alHbIX BEIMYMH 10 CTaTUCTUYECKMM JaHHbIM. IlpencraBinenue o
FEOMETPUUYECKON BEPOSATHOCTH. PenieHune MpocTeHIMX NPUKIAIHBIX 3a7ad Ha T€OMETPUYECKHE
BEPOATHOCTH.

I'eomerpusi. OCHOBHBIE MOHATUS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U
cieactBus w3 Hux. llomsatme 00 akcuomarmueckom wmerone. llocTpoenue ceueHHi
MHOT'OIPAHHUKOB METOHOB cienoB. lleHTpanpHOoe mnpoektupoBanue. IlocTpoeHue cedeHuit
MHOIOTPaHHUKOB METOAOM Ipoekuuil. Teopema MeHnenass nns terpa’dapa. CkpeniuBaroniyecs
IIPSIMBIE B IIPOCTPAHCTBE. YTOJ MEXAY HUMHU. TeopeMsl 0 MapajuleIbHOCTH IIPSMBIX U IJIOCKOCTEN
B nipocTpaHcTBe. [lapamienbHoe npoekTupoBanue U uzo0paxkenue ¢puryp. I'eomerprudeckue mecra
TOYEK B IMpocTpaHcTBe. llepneHAMKYIsSIpHOCT NPSAMONM M IUIOCKOCTH. OproronansHOE
npoexktupoBanue. Haknonnele u mpoekuuu. Teopema o Tpéx mnepneHauKyispax. PaccrosHus
MeXIy ¢urypamu B mnpocrpaHcTBe. OOUMI NEpHEHIUKYISAP ABYX CKPEIIMBAIOLUIMXCS MPSAMBIX.
Mertoapl HaXO0XKACHUS PACCTOSHUSA MEKIY CKPEILIMBAIOIIUMHUCS MIPSAMBIMU. YTIIBI B IPOCTPAHCTBE.
[lepnienguKyngpHbIE MIIOCKOCTH. TpEXTrpaHHbIM U MHOTOrpaHHbIN yriibl. CBOMCTBA MJIOCKUX YIJIOB
MHOrorpatHtoro yria. CBoicTBa MJOCKMX W ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIi TpEXrpaHHOro ymia. Buasl MHororpanHukoB. IIpaBuibHbIE
MHOIOrpaHHuKku. Pa3BépTkn  MHororpanHuka. Kparuaiimme 1yTM Ha  IIOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. J[BOWCTBEHHOCTb NPABUIIbHBIX MHOIOIpaHHUKOB. IIpusma.
[Tapamnenenunen. CsolictBa napaenenunena. [IpsmoyronpHelii napamienenunen. HakinoHHble
npu3Msl. [lnomans oproronansHol npoekuuu. I[lepnenaukynsapaoe ceuenue npusmel. [Iupamuna.
Buael nupamuza. OieMEHTHl NpaBUiIbHONM nUpaMuibl. [IMpaMuasl ¢ paBHOHAKIOHEHHBIMH
péOpaMu M TpaHSIMHU, UX OCHOBHBbIE CBOWcTBa. Buawl Terpasnpos. IIpsMoyronpHbI TeTpa’ap.
JlocTpauBanue TeTpa’apa A0 Napajuienenunena. Tema BpalleHUs: MWINHAP, KOHYC, map, cdepa.
Ceuenuss nunIMHIpa, KoHyca, wmapa. lllapoBoii cermeHT, 1mIapoBOH CJOH, IIAPOBOW CEKTOP.
VYceuénHas nupaMuaa M yced€HHbIM KOHyc. KacarenbHble IpsMble U INIOCKOCTH. BrimcaHnHble u
onucanuble cdepbl. Kacaromuecs chepsl. KomOnHanmm Ten BpaiieHus. JIeMeHThl cheprudecKoi
reomerpun. Konnueckue cedenud. [lnomann mnoBEpXHOCTEW MHOrorpaHHUKOB. Pa3BéprTka
IWIMHApa U KoHyca. [lmomane nmoBepXHOCTH HMIMHIpAa U KoHyca. [Inomans chepsl. Ilnomans
cpepuueckoro nosica. O6béM mapoBoro cinos. Ilonarue o6béma. OOBEMBI MHOTOTPAHHUKOB.
OO0BEmMBI Tenm BpamieHus. AKCHOMBI 00BEMa. BpiBOg Gopmynbl 00BEMOB MPSMOYTOIHHOTO
napawienenunena. [lpusmbl w1 nupamuasl. QopMynbl Uil HAXOXKACHHS 00bEMa TeTpadjpa.
Teopembl 00 oTHOmeHUsX O0O0BEMOB. IlpunokeHuss HMHTerpajga K BBIUMCICHHIO OOBEMOB U
noBepxHocTel Ten BpamleHus. KomOuHaIuss MHOrorpaHHMKOB M Ten BpauleHus. IlomoOue B
npoctpancTtBe. OTHoUIeHHE O0BEMOB U IUIOUIAJel MOBEpXHOCTEH MOAOOHBIX  (QUryp.
[TpeoOpa3oBanue mnono0usi, romoreTHs. PemieHue 3agay Ha IJIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOOB. /[BUJKEHMS B IIPOCTPAHCTBE: MApaAIUICIIbHBIA IEPEHOC, CUMMETPUS
OTHOCHUTEIIBHO IUIOCKOCTH, LIEHTpaJIbHAs! CAMMETPHS, [IOBOPOT OTHOCUTENIBHO MPSMOM.

Bektopsl M koopamHatbl. Bektopsl M koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YMCIIO. YTOJI MEXAYy BeKTopaMu. CKaJasipHOE NMPOU3BENCHHE. Y PAaBHEHHE INIOCKOCTH.
®dopmysa paccTOSHUS MEXAy ToukKaMu. YpaBHeHHe cdepbl. Dopmysa pacCTOSIHUS OT TOYKHU 0



miockocT. CrocoObl 3aaHus IPSIMON ypaBHEHUSIMU. PerieHue 3a1ad u 10Ka3aTeIbCTBO TEOPEM

C IMOMOIIBIO BEKTOPOB U MECTOJAOM KOOPAHUHAT.

JAucuunianna IIporpamma YMK
PaGouue nporpammel. Anrebpa u Hagana | C.M. Hukonsckuit, M.K.
MaTemMaTrueckoro aHanmsa. COOpHUK [Toranos, H.H.
pabouux nporpamm. 10—11 kmaccsl : Pemernukos, A.B.

Anre6pa u yueO. noco61/1ve TUTST O6H1v606paBOBaT. [lleBxkun. Anrebpa u
aaa OpraHu-3anuii : 6a30BbIN U YIIIyOII. Hayajia MaTeMaTUYeCcKOro
ypoBHH / [cocT. T. A. BypmucrpoBa]. — 2- | ananu3a: yaeOHuk ais 10,
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MecTto npeamera
Ha n3ydenue npenmMera oTBOAUTCA B Henento 6 yaca (4+2), 13 yacoB 3a yueOHBIH rof.
OuneHka miIaHUpPyeMbIX pe3yJbTaTOB

CucremMa OIIGHKH JIOCTH)KEHHUS ITUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNnbHOI MPOrpaMMbI CpelaHero oOIIero oOpa3oBaHus (llanee — CHUCTEMa OIECHKH)
SIBIISIETCS YaCTBIO CHCTEMBI OIIEHKH M YIPABJICHUS KauecTBOM 00pa30BaHUsSI B 00pa30BaTENbHOM
OpraHu3allii U CIY)KUT OJHUM M3 OCHOBAaHHUH Ul pa3paOOTKU JIOKATbHOTO HOPMAaTHBHOIO aKTa
oOpa3zoBaTenpHOW OpraHm3anmud o (opMax, MEPHOAWYHOCTH M TOPSAKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAIUH.

Oco0eHHOCTH OLeHKH JIMYHOCTHBIX, MeTANPeIMeTHBIX U MPEAMETHBIX Pe3y/JbTaTOB

Oco0eHHOCTH OLIEHKH JIMYHOCTHBIX Pe3yJIbTaToOB

dopMupoBaHUE JTHYHOCTHBIX PE3YJIBTATOB OOECIIEYMBACTCS B XOJE peaM3allid BCEX
KOMITOHEHTOB 00pa30BaTeIbHON IS TETFHOCTH, BKITIOYas BHEYPOUHYIO JICATEIBHOCTb.

B cootrBerctBuu ¢ tpedoanusmMu @I'OC COO noctmkeHne TMYHOCTHBIX Pe3yIbTaTOB He
BBIHOCHTCSI HAa WTOTOBYIO OIIEHKY OOydYalomuxcsi, a SBISIETCS TPEJAMETOM  OICHKU
3 PEKTUBHOCTH BOCIIMTATENILHO-00pa30BaTEIbHON JAeITEIbHOCTH 00pa30BaTeIbHOW OpraHnu3aluu
U o0pa3zoBaTelNbHBIX CHUCTEM pa3HOro ypoBHsA. OIEHKa JIMYHOCTHBIX  pe3yJIbTaTOB
00pa30BaTeNbHON AEATENBHOCTH OCYLIECTBISETCS B XO/€ BHEIIHMX HEMEepCOHU(HUIIMPOBAHHBIX
MOHUTOPHHTOBBIX HCCIIeOBaHMi. VHCTpyMEHTapHii UIsi HUX pa3padaThIBaeTCsi 1 OCHOBHIBACTCS



Ha OOLIETPUHATHIX B MPO(PECCHOHATLHOM COOOIIECTBE METOAMKAX ICHXOJIOr0-TIearornyecKoi
JTMarHOCTUKHU.

Bo BHyTpeHHEM MOHUTOPHHIE BO3MOXHA OICHKa C(QOPMHUPOBAHHOCTH OTACIBHBIX
JUYHOCTHBIX PE3yJbTAaTOB, NPOSBISIONMXCS B COOJIOACHHMM HOPM M TPaBUI IIOBEICHHS,
INPUHATBHIX B 00pa30BaTEeIbHON OPraHU3alliM;, YIaCTUU B OOIIECTBEHHOHN XKHU3HH 00pa30BaTeIbHOM
OpraHM3aluy, OJIMKAHIIer0o COLMAIBHOTO OKPYXEHHUS, CTpaHbl, OOIIECTBEHHO-TIOJIC3HON
JeSITeIbHOCTH; OTBETCTBEHHOCTH 32 PE3yJbTAaThl OOYYEHHS; CIIOCOOHOCTH JIeNaTh OCO3HAHHBIN
BBIOOp CBOEH 00pa3oBaTeNbHONW TPAGKTOPHH, B TOM YHCIE BBIOOp Mpodeccuy; LEHHOCTHO-
CMBICJIOBBIX YCTaHOBKax OOy4arommuxcs, (OpPMHUPYEMBIX CpPEACTBAMH DPA3JIMYHBIX MPEIMETOB B
paMKax CHCTEMbI 0011ero 00pa3oBaHMs.

Pe3ynbTarhl, MONTYy4YeHHBIE B XOJA€ KaK BHEIIHUX, TaK U BHYTPEHHUX MOHUTOPHHIOB,
JIONYCKAeTCsl MCHOJIb30BaTh TOJBKO B BHJE arperMpoBaHHBIX (YCPEIHEHHBIX, AHOHMUMHBIX)
JTAHHBIX.

BuyTpeHHMII =~ MOHUTOPMHI  OpraHu3yeTcs  aJMHHUCTpaunueid  oOpa3oBaTelnbHON
OpraHu3alliil ¥ OCYIIECTBIISICTCS KIACCHBIM PYKOBOJUTEIIEM MPEUMYIIECTBEHHO Ha OCHOBE
©)KE/IHEBHBIX HAOJIOACHUH B XO/€ YUEOHBIX 3aHSATHH W BHEYPOUHOU JESTENbHOCTH, KOTOPHIC
000011at0TCsl B KOHIIE Y4EOHOTO rojia M MPEACTABIAIOTCS B BUAE XapaKTEPUCTHKU 1O (opme,
YCTaHOBIIEHHOH oOpa3zoBaresnbHON opraHuzamuei. JIroboe ucronb30BaHue JaHHBIX, TOTYYSHHBIX
B XOJI€ MOHHTOPWHTOBBIX HCCJIECIOBAHWH, BO3MOXKHO TOJBKO B COOTBETCTBUU ¢ DenepaabHBIM
3aK0HOM OT 27.07.2006 Ne 152-D3 «O nepcoHalbHBIX IAHHBIX).

OcCo0eHHOCTH OLICHKH MeTanpeAMeTHBIX pe3yJbTAaTOB

OneHka MeTanpeIMEeTHBIX pe3yJbTaTOB MPEACTABIAET COOOM OLEHKY JOCTHIKEHUS
IUIAHUPYEMBIX PpEe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOW MPOTpPaMMbI, KOTOpBIE
NPECTaBICHbl B MPUMEPHOW TporpaMme (HOPMUPOBAHHS YHUBEPCAIBHBIX Y4YEOHBIX JECHWCTBHIMA
(pazmenbl  «PerynsTUBHBIE  yHUBEpCAlbHbIE Yy4eOHbIE JAecTBUsS», «KOMMyHHKaTHBHBIC
YHHUBEpcalbHble yueOHbIE 1eiCTBUA», «[l03HaBaTeIbHBIE YHUBEPCATIbHBIE YUeOHBIE AEUCTBUSY).

OneHka JOCTHKEHMSI METANPEAMETHBIX PEe3yJIbTaTOB OCYLIECTBIIAECTCS aIMUHUCTpaLUen
o0pa3oBaTeNbHON oOpraHM3allMM B XOJ€ BHyTpeHHero MonuTopunra. CoxepxkaHue u
NEPUOANYHOCTD OLICHOYHBIX IPOLEAYP YCTAHABIMBAETCS PEIICHUEM IIEIaroru4ecKoro COBETA.
WHcTpymMeHTapuil CTpOUTCS HAa MEXIPEIMETHOW OCHOBE, B TOM UHMCIE M JJIS OTAENbHBIX TPYII
OpeaMeTOB (HampuMmep, s NpPeIMETOB €CTECTBEHHO-HAyYyHOro IMKJIA, M HpeAMETOB
COLIMAJIbHO-TYMaHUTApHOI' 0 LIUKJA U T. 11.). LlenecooOpa3Ho B paMkax BHYTPEHHETO MOHUTOPUHTA
00pa3oBaTebHONW OpraHU3aIK IPOBOIUTH OT/IENIbHBIE IPOLETYpHI IO OLIEHKE:

— CMBICJIOBOT'O YTE€HH,

— MO3HABATENbHBIX YYEOHBIX ACHCTBU (BKJIIOYAsl JOTHYECKHE MPUEMbI U METOJbI
MO3HAHUSI, CTIeM(PUIESCKUE I OTACIBHBIX 00pa30BaTEIbHBIX 00JIacTe);

— HUKT-xkoMIeTeHTHOCTH;

— c(OPMUPOBAHHOCTH  PETYJIATUBHBIX W KOMMYHUKATUBHBIX YHHMBEPCAIbHBIX
y4eOHBIX AEUCTBUM.

Haubonee anexBaTHbIMM (pOpMaMHU OLIEHKH IMO3HABATENbHBIX YUEOHBIX AEMCTBUA MOTYT
OBITH MUCHMEHHBIC U3MEpPUTENbHBIE MaTepuaibl, MK T-koMmeTreHTHOCTH — TIpakTHUecKas paboTa ¢
UCIIOJIb30BAaHUEM KOMIIbIOTEpa; C(HOPMUPOBAHHOCTH PETYISTUBHBIX U KOMMYHUKATHBHBIX
yu4eOHBIX JIEHCTBUN — HAONIOJACHHE 3a XOJOM BBITIONHEHUS TPYNIOBBIX W HHIUBUIYATHHBIX
yueOHBIX HCCIEA0BAHUN U POEKTOB.

Kaxxnplii M3 NepeuncieHHbIX BHJIOB AMArHOCTUKHM IMPOBOJUTCS C MEPUOJUYHOCTBIO HE
pexe, ueM OJIMH pa3 B X07e 00yUeHUsI Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl.

OcCHOBHOH MpOLENYpPONl MTOrOBOM OLEHKU AOCTH)KEHHS METAIpPEIMETHBIX PE3YJIbTAaTOB
ABJISIETCS 3alIUTa UHIUBUAYAIBHOI'O HTOTOBOTO MTPOEKTA.



Oco0eHHOCTH OLIeHKH NPeJIMEeTHBIX Pe3y/JbTaTOB

OneHka MpeIMETHBIX pe3yJidbTaTOB TMPEACTaBiseT CcO00M  OLEHKY JOCTHIKCHHS
00y4JarIUMuUCS IUIAHUPYEMBIX pE3YJIbTaTOB 110 OTAEIbHBIM IPEeIMETaM: IPOMEXKYTOUHBIX
IUIAHUPYEMBIX PE3YJIbTATOB B paMKax TEKyLUIEd M TEMaTUYECKOM IPOBEPKH M HTOTOBBIX
IUIAHUPYEMBIX pE3yJIbTaTOB B pPAMKAaX HWTOrOBOM OLEHKA W TOCYJAPCTBEHHOM MTOrOBOM
aTTeCTalUU.

CpencTBOM  OIEHKH IUIAHUPYEMBIX pE3yJAbTaTOB BBICTYNAIOT Y4eOHBIC 3aJaHMs,
MPOBEPSIOLINE CIHOCOOHOCTh K PEIICHUI0 Y4eOHO-TIO3HABATEeNbHBIX M y4EOHO-TIPAKTHUECKUX
3ajad, Mpeanojaralolie BapHaTUBHBIC IYTH pEIHIeHUs (HampuMmep, CoiepiKalue H30bITOUHBbIC
JUISL pelieHusl MpoOIeMbl JTaHHbIE WM C HEJOCTAIOMIMMH JaHHBIMHU, WM MPEAIoJaraiT BbIOOp
OCHOBaHUMN JUIsl pelleHus NMpoOleMbl U T.I1.), KOMIUIEKCHBIE 3aJlaHUsl, OPUEHTUPOBAHHBIE HA
MIPOBEPKY  LEJIOro  KOMIUIEKCA YMEHMI; KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE  3aJaHus,
MO3BOJISIFOIME OIICHWBATh C(HOPMHUPOBAHHOCTD TPYIIIBI PA3IMYHBIX YMEHHUH U Oazupyromuecs Ha
KOHTEKCTE CUTYalluld «KU3HEHHOIO» Xapakrepa.

OneHka MNpeAMETHBIX pe3ylbTaTOB BEAETCA KaXIbIM YUHUTEIEM B XOAE IPOLEAYp
TEKyILIEH, TEMaTUYeCKOW, IMPOMEXKYTOUHOW M HMTOTOBOM OIIEHKH, a TaKXKE aJMUHUCTpanuei
00pa30BaTeNbHOM OpraHu3aluu B X0€ BHYTPEHHEIO MOHUTOPUHIA YUEOHBIX JOCTUKEHUM.

OcoOeHHOCTH OIEHKH [0 OTIEIbHOMY NpeaMeTy (QHUKCUPYIOTCS B MPHIOKEHUU K
o0pa3oBaTeNbHON  mporpamme,  KOTOpPO€  YTBEPXKAAETCA  IEJArOrMYecKUM  COBETOM
00pa3oBaTeNbHON OpraHu3aluy U JOBOAUTCSA O CBEACHHUS OOy4alolUUMXcs U UX poauTenel (uiu
JUI, UX 3aMeHsoMmuX ). OnrcaHue MOKET BKJIIOYATh:

— CIUCOK IJIAHUPYEMbIX PE3yJIbTaTOB (UTOTOBBIX U MPOMEKYTOUYHBIX) C YKa3aHHEM
ATarnoB X (opMHpPOBaHUS (IO KWKIOMY paszeny/TeMe Kypca) U CIocoOOB OLIEHKH (Hampumep,
TEKyIIas/TeMaTHYeCKas; YCTHBIH ompoc / MUCbMEHHas KOHTpOJbHas padora / mabopaTtopHas
pabora u T.11.);

— TpeOOBaHUSI K BBICTABICHUIO OTMETOK 3a IMPOMEKYTOUYHYIO aTTecTanuio (IpH
HEOOXOJUMOCTH — C YYE€TOM CTENEeHM 3HAYMMOCTH OTMETOK 3a OTJEIbHbIE OLICHOYHbIE
IpOLEeIyphl), a TAK)KE KPUTEPUH OLIEHKH;

— ONKMCAHWE UTOTOBBIX pabOT (ABISAIOIIMXCS OAHMM W3 OCHOBAaHMH  JUId
IPOMEXYTOUYHOW M HTOTOBOM aTTeCTallMM), BKJIIOYas HOPMbI OLIEHKM U JI€MOHCTpAllMOHHBIE
BEPCHUH UTOTOBBIX PadOT.



Coaep:xanue nporpaMmsl Kypca 1o ajareope
10 kiacc (4 yaca B HeIeJII0)

1. lloBTOpEHMeE (4 yaca)
2. leiictBuTeabHBbIE Yncja (12 yacoB)

[lonstue nelicTBuTenbHOrO uncia. MHoxecTBa uncen. CBONCTBA JIEHCTBUTEIIBHBIX YUCE.
Meronx MareMaTuueckol WHAYKIUU. [loouepEémHbIi M OJHOBPEMEHHBIM  BBIOOP HECKOJIBKHX
3JIEMEHTOB U3 KOHEUYHOI0 MHOKecTBa. DOpMyIibl yncia MepecTaHOBOK, COYETAHUM, pa3MELLEHU.
Pemenne koMOMHAaTOpHBIX 3amad. Jlokas3aTenbCTBO YHCIOBBIX HepaBeHCTB. HepaBeHCTBO 0
cpeaHeM apu(pMETHYECKOM M CpelHEM T'€OMETPUYECKOM ABYX uucell. J|eIMMOCTh LEeNbIX YhCed.
Jenenue c octatkoM. CpaBHEHHE IO MOAYJIIO M. 3a1a4H C LEJIOUUCICHHBIMUA HEU3BECTHBIMH.

3. PauuoHanbHble ypaBHeHHs H HepaBeHcTBa (18 yacoB)

PanvonaneHble BelpakeHHns. MHOTOWIEHBI OT OJHOM IEpEeMEHHONM. MHOTOWIEHB! OT JBYX
nepeMeHHbIX. POpMysbl COKPAIEHHOTO YMHOXKEHHMS JJI CTapIIMX CTerneHed. MHOrouwieHsl OT
HECKOJIbKUX TMepeMeHHbIX. CuMMeTpuueckre MHorowieHsl. @opmyna 6uHoma HeroTOHA, CyMMBI
U pasHocTH creneHeil. CoiicTBa OumHOMHaNbHBIX Kod(pdunueHroB. Teopema besy. Cxema
I'opuepa. Kopenb MHOrOouseHa. Yucino kKopHeil MHOTOwIeHa. PalinoHaibHbIe KOPHU MHOTOYJIEHA C
nensiMd - Koo duimentamu. PemeHne 1ensix anreOpanueckux ypaBHEHHH. ParmoHanbHbIe
ypaBHeHUA. CHUCTEMBl palMOHAIBHBIX YypaBHEHUH. OCHOBHBIE MNPUEMBI PEUIEHUS] CHUCTEM
ypaBHeHUM. MeTo1 MHTEPBAJIOB PEUICHHsS] HEpaBEeHCTB. PannoHanbHbie HEpaBeHCTBA. HecTporue
HEPaBEHCTBA.

4. Kopenb ctenenu N (12 yacoB)

[Monsarue Gynxuuu u eé rpadpuxa. Oynkuus y= x'. Ilonstue xopus crenenu N. Kopuu
4E€THOW M HEUE€THOH cTeneHeit. Apudmerndyeckuil kopeHb. CBolicTBa KOpHEH cTerneHu N. OyHKIuUA
y = "x, x >0 Oyaknus y = V.

5. CreneHsb moJ10kuTENbHOIO Yuciaa (13 yacos)

[lonsaTHe cTeneHn ¢ palMOHANBHBIM INOKa3areneM. CBONCTBA CTENEHU C PALMOHAIBHBIM
nokasareneM. llonartne npenena mnocienoBarenbHOCcTH. CyIIECTBOBAHHME IPEIENIa MOHOTOHHO
OTPAaHMYEHHOM ITOCIIEI0BATENbHOCTH. JIIMHA OKPYKHOCTM M IUIOIIAJAb Kpyra Kak IIpelessl
nocyenoBareabHOCTH. CBOMCTBA MpeenoB. Teopemsl 0 nmpejenax nocienoBareabHocTu. [lepexon
K MpejiesiaM B HepaBeHCTBax. beckoHeuHo yObIBarolas reoMeTpuueckas nporpeccus u e€ cymma.
UYucno e. [TonsiTue cTeneHu ¢ nppalMoHaIbHBIM MoKa3zareneM. [lokazarenbHast QyHKIMS.

6. Jlorapu¢gmsl (6 yacoB)

ITonarue norapudpma umcna. OcHOBHOe NorapudmMuyeckoe ToXAecTBO. HarypanbHblii
norapudm. Cpoiicta snorapudmos. Ilepexoq k HOBOMY OCHOBaHHIO. [lecATHUHbBIE JOrapuQMBbI.
Jlorapudmuueckas GpyHkius. CreneHHas QyHKIUS.

7. Ilpocreiiline noka3atejbHble U Jorapudpmuyeckue ypaBHeHus1 M1 HepapeHcTBa (11 yacoB)

[Ipocreiiimue nokaszarenbHble ypaBHeHHs. [Ipocrelinne sorapupmudeckue ypaBHEHUS.
YpaBHeHUsI, CBOASIIMECS K MPOCTEUIINM 3aMEHOW Hen3BecTHOro. [IpocTelime moka3areibHbIe
HepaBeHcTBa. [lpocrteiimme morapudmudeckue HepaBeHCTBAa. HepaBeHCTBa, cBosIIMEecs K
MIPOCTEUIINM 3aMEHON HEM3BECTHOTIO.

8. Cunyc u kocunyc yr.ia (7 yacoB)

ITonsatue yrna. Panuannas mepa yria. OnpeneneHue cuiyca u KocuHyca yria. OCHOBHbIE
dopmymsl u1st SiN & 1 oS a. PopmMyItbl TpuBeeHNs. ApKCHHYC. ApKKocuHyc. DopmyIbl s
apKKOCHHYCa M apKCHHYca.



9. TaHreHC M KOTaHTeHC yrJja (6 4acoB)

Omnpenenenue TaHrenca u kotanrexca yria. OcHoBHble Gpopmyibl 11 tg a u ctg a.
ApKTaHIeHC U apKKOTaHreHc. PopMyJIbl ISl apKTaHI'€HCA U apKKOTaHI€HCa.

10. ®opmy.asl caoxenus (11 yacos)

Kocunyc pa3HOCTM M KOCHMHYC CyMMBbI JIBYX YIJIOB. @OpMyibl s JONOJIHUTEIbHBIX
yrioB. CHHYC CyMMBI U CHHYC Pa3HOCTH JBYX yrioB. CymMma U pa3HOCTb CUHYCOB U KOCHHYCOB.
@opmyisl 111 ABOMHBIX U IOJOBHHHBIX yrioB. IIponsBenenue cuHycoB u kocunycoB. Gopmyiia
JUI TAHTEHCOB. BbIpa’keHHE TPUTOHOMETPUYECKUX (QYHKUMH uepe3 TaHIMeHC I10JIOBUHHOIO
apryMeHra.

11. Tpuronomerpuyeckue (pyHKIMHU YHCIOBOro aprymenrta (9 yacos)

Tpuronomerpuueckue ¢ynkuuu. [lepuon Gynkimu. OyHknus y = SiN X u y = COS X.
Qynkuua y =tg x uy = ctg x.

12. TpuronomeTpuyecKkue ypaBHeHusi U HepaBeHcTBa (12 yacoB)

[Ipocreiimme TPUrOHOMETPUUECKHUE YPABHEHHUA. Y PaBHEHHUS, CBOAAILMECS K IPOCTEUIINM
3aMeHON Heu3BecTHOro. lIpumMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (OPMYI ISl pELIeHUs
ypaBHeHHI.OqHOpoaHbIe ypaBHEeHMs. lIpocreliline HepaBeHCTBa Il CHHYCa M KOCHHYCA.
[Ipocreiilne HepaBeHCTBa JJI TaHreHca M KoTaHreHca. HepaBeHcTBa, cBopsmuecs K
IIPOCTEHIINM 3aMEHOI HEU3BECTHOI0. BBeIeHNE BCIOMOTaTENbHOIO yIiia.

13. DjieMeHTbI CTATUCTUKH M TEOPUH BEPOATHOCTH (8 4acoB)

Tabnuynoe u rpaduveckoe MpencTaBleHHE JaHHBIX. YHCIOBBIE XapaKTEPUCTHKHU PSAIOB
naHHbIX. [loHsATHME TEOpUM BEPOSTHOCTU. DJIEMEHTApPHBIE U CIOXKHBIE COOBITHUS. BeposTHOCTH
coObiTusi. CBolicTBa BeposATHOCTeH coObiTHil. Cymma coObiTuii. IlpousBeneHue coOBITHI.
[TpotuBononoxusle coObiTusA. IloHsATHE © He3aBUcUMOCTH cOObITHH. BeposdtHocTs
CTaTUCTHUYECKAs YaCTOTA HACTYIUIEHUS] COOBITHH.

14. TloBTOopenue (7 yacoB)

11 xkaacc (4 yaca B HeeJI0)
1. IToBTOpenue (6 yaca)
2. @ynxkuuu u ux rpaguxu (9 yacon)

Oyukuuu. CrnoxHas QyHKuus. JneMeHTapHble QyHKIuU. O61acTh onpeaeneHus U 001acTb
3HaueHus: (yHKuuu. OrpaHu4eHHOCTh (QYHKIUU. YEeTHOCTh, HEYETHOCTb, IMEPHUOJUYHOCTH
¢ynkuuit. IlpomexxyTku Bo3pacTaHus, YyOBIBaHUS, 3HAKOMOCTOSHCTBA M HYIH (QYHKLUH.
MonotonHocTh pyHKIMH. ViccnenoBanue QyHKIMI U MOCTpOeHHE UX IPa(QUKOB JIEMEHTAPHBIMU
metoaamu. ['padukn GyHKIMH, CBI3aHHBIX C MOJYJIEM.

3. lpenes pyHKIMM U HeMpepbIBHOCTH (5 YacoB)

[lonstue npenena ¢ynkuuu. CpoiicTBa mpenenoB (GyHKUUNA. OJAHOCTOPOHHHE MPEIEINbI.
[TonsitTue HenpepblBHOCTH (GYHKIUH. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIHSX.
HenpepbIBHOCTB 351eMEHTapHBIX QYHKIUH.

4. O6paTHbie pyHknun (6 yacon)

[lonatue  oOparHo¥  QyHKuuu. B3aumHo  obOparHeie  ¢yHkuuu.  OOpaTHbIE
TpUroHomerpuueckue QyHKuM. [IpuMepsl HCHOIB30BaHUS OOPATHBIX TPUTOHOMETPUUYECKHUX
GbyHKIUH.

5. IlponsBoanas (11 yacos)

[TonsTre mpon3BoHON. MexaHudeckuii 1 GU3NIECKHil CMBICIT TTpon3BoAHON. [Ipon3BoaHas
cymmbl. [IpousBoanas paszHoctu. HenpepblBHOCTH (QYHKIHUH, HMEIOIUX [POU3BOJIHYIO.
[TpousBoanas npousBenenus. [IponsBognas yactHoro Ilpon3BojHbIE AyIeMEHTapHBIX (YHKIUH.
[Tpon3BoHas CIOKHON (YHKIIUH.



6. [lpumenenue npousBoaHoi (16 yacoB)

MakcumMyM ¥ MHMHUMYM QYHKUMU. TOYKM SKCTpeMyMa. YpaBHEHHE KacaTelbHOM.
[Tpubnmxennsie BbruucineHus. Bospactanue u yObiBanue QyHkuumii. [Ipon3BojaHBIE BBICIIMX
MOPSIKOB. DKCTpeMyM (YHKIIH C AMHCTBEHHON KPUTUYECKOW TOYKOW. 3a/1a4i HA MAaKCUMYM U
MUHUMYM ACUMITOTHI. [[poOHO-THHEHAsS QYHKIUS.

7. llepBooOpa3nasi u unrerpaJ (13 yacos)
[Tonsitne mepBooOpa3Hoi. I[lpaBuia BeMHCICHUS TepBooOpa3HbIX.  [lepBooOpasHbIC

aneMeHTapHbIX (GyHKui. [lnomane kpuBonuHeiHONW Tpanenuu. [loHsTHe oOompeaenIeHHOM
unTerpaie. ®opmyna HeroTona-JleiiOnuna. CBoiicTBa ONpeiesIEHHbIX HHTETPAJIOB.
8. PaBHOCH/ILHOCTH ypaBHEeHUI M HepaBeHCTB (4 1yaca)
PaBHOCUIbHBIE TpeoOpa3oBaHus ypaBHeHUI. PaBHOCHIIbHBIE TPE0Opa30BaHNsl HEPABEHCTB.
9. YpaBHeHus — ciaeacrpus (8 yacos)

ITonsitue ypaBHeHusA-cieACTBUS. PelmeHue HppaluMOHAIBHBIX YypaBHEHHH. Bo3ssenenue
ypaBHEHMsT B 4YeTHyIO cTeneHb. [loreHnupoBanue ypaBHeHuid. [lpyrue mnpeoOpa3oBanue,
OPUBOAAIINE K  yPaBHEHHUIO-CIEACTBHIO. [IpuMeHeHHME  HECKOJIBKHX  MpeoOpa3oBaHUM,
IPUBOJSALINX K YPABHEHUIO-CIIEJICTBUIO.

10. PaBHOCHJILHOCTH YpaBHeHUH U HepaBeHCTB cucTeMaM (13 yacoB)

OcHoBHble NIOHATHUSA. Perienne ypaBHeHul ¢ moMoIpto cucrteM. YpaBHeHus Buga f(a(x)) =
f(b(X)). Pemenne nepaBeHCTB ¢ ToMomIbI0 crcteM. HepaBencTsa Buga f(a(x)) > f(b(x)).
11. PaBHOCH/ILHOCTH YPABHEHHH HA MHOKeCTBax (7 4acoB)
OcHoBHble NOHATHA. Bo3BeneHue ypaBHEHMs B HaTypalbHYIO cTeneHb. [loTeHumpoBaHue u
JorapupMHpOBaHUE ypaBHEHUH. YMHOKEHHE ypaBHEHUs Ha QyHKUuIO0. [lpyrue npeoOpa3oBaHus
ypaBHeHUH. [IppuMeHenne HeCKOIbKUX TPeoOpa3OBaHUM.
12. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCcTBaX (7 YacoB)

OcHoBHble NOHATHS. Bo3BeneHne HEPaBEHCTB B HATypajibHYIO CTeNeHb. [loTeHIupoBaHue u
jJorapuMupoBaHHME  HEPaBEHCTB. YMHOXXEHHME HepaBeHCTBa Ha  ¢QyHkuuio. [lpyrue
npeoOpa3oBaHus HepaBeHCTB. [IpuMeHeHMe HecKolbKuX mpeoOpazoBanuii. Hectporue
HEPABEHCTBA.

13. MeToa NMpoOMe:KyTKOB /IIsl YyDABHEHHIl H HepaBeHCTB (5 4acoB)

YpaBHEHUs U HEPABEHCTBA C MOAYJIeM. MeTo1 MHTEpBAaJIOB JJIsl HENPEPBIBHBIX (YHKIIUH.

14. Ucnonb3oBaHue cBOMCTB (pyHKIMI NPH pellIcHUH YPAaBHEHUI U HEPABeHCTB (5 4acoB)

Hcnons3zoBanue obnacreii cymectBoBanus QpyHkiuii. Mcnonb3oBannue HEOTPULIATETEHOCTH
¢yukuii. Mcnonb3oBanue orpaHuueHHOCTH (pyHKIMH. Mcnoab30BaHuEe MOHOTOHHOCTH U
AKCTpeMyMoOB QyHKIMH. Vcronb30BaHne CBOMCTB CHHYCAa U KOCHHYCA.

15. CucreMbl ypaBHeHHIl ¢ HECKOJIbKHMH Hen3BeCTHbIMH (8 4acoB)
PaBHOCMIIBHOCTB cucteM. Cucrema — cieacTBue. MeTos 3aMeHbl HEU3BECTHBIX.

HecrannapTHble METOBI pELLIEHUS] YpaBHEHUI U HEPABEHCTB.

16. IToBTOopenue (13 yacos)

Conep:kanue mporpaMMbl Kypca 1o reoMeTpuu

10 kaacc (2 yaca B HeeN10)
1.HekoTopble cBenenus u3 nianumerpun (12 yacos)
VYTIBl M OTPEe3KH, CBSI3aHHBIE C OKPYKHOCTBIO. Pemienne TpeyronbHukoB. Teopema
Menenas u UeBbl. Dummrc, runepboia u mapadosna .
2. AKCHOMBI CTEpeOMEeTPHH M MX cjaeacTBHA (3 yaca)



OcCHOBHBIE TIOHATHS CTepeoMeTpur (TOUKa, TMpsiMas, IUIOCKOCTh). I[loHsTHE 00
AKCMOMATHUYECKOM CIIOCO0€ TOCTPOCHUSI TeOMETpHH. AKCHOMBI cTepeoMeTpuu. Hekoropsie
CJIEJICTBUS U3 AaKCHOM.

3. [lapa/ieJIbHOCTH NPAMBIX U MUI0cKOCTell (16 yacoB)

Ilepecekaromuecs M mnapajulesibHble TNpsMble B NpocTpaHcTBe. l[lapamienbHOCTh Tpex
npsmbIx. [lapannenbHOCTh NPSAMOM M IUIOCKOCTH, NPU3HAK M cBokcTBa. CKpeniuBaroniuecs
npsiMble. YTJbl ¢ COHANPABICHHBIMU CTOPOHAMH. YTOJI MEXKIY NPSAMBIMH B IPOCTPAHCTBE.
[TapannensHble mwiIockocTu. [lpu3Hak mapamienbHOCTH JBYX IUiockocTed. CBoMCTBA
napauIeIbHbIX IJIOCKOCTEH. [TapannensHoe IIPOEKTUPOBAHMUE. N300paxkeHue
npocTpaHcTBEHHBIX (Quryp. Terpasap u mnapamienenunen. CedeHHs MHOTOTPAHHHUKOB.
[TocTpoeHue ceueHui.

4. IlepnieHAMKYJISAPHOCTH NPSAAMBIX H I10cKocTeil (17 yacoB)

[lepneniuKynspHele MpsiMble B IIpocTpaHcTBe. 1IpU3HaK NepreHauKyaIspHOCTH IPSIMON U
wiockocTH. [lepnenaukynsap u HakiIoOHHas. PaccTosiHue OT TOYKM 10 IUIOCKOCTH, OT MPSAMOM
JI0 TUIOCKOCTH, MEXAY MapalIeIbHBIMU IUIOCKOCTSIMH, MEKY CKPELIUBAIOIIUMUCS MPSIMBIMU.
Teopema 0 Tpex NepHeHIUKYIApax YToJl MEXAY IPSIMOW U IJIOCKOCTBIO JIByrpaHHbIN yrod,
JUHEMHBIA yroa JByrpaHHoro yria. [Ipu3Hak nNepneHIuKyJIIpHOCTH JABYX INIOCKOCTEH,
cBoricTBa. MHOTOrpanssie yrisl. [IpsMOyronbsHeli mapauuieenume.

5. Muororpannuku (14 yacos)

[lonsiTue MHOrorpaHHuka (BepIMHBI, pedpa, TIpaHU MHOrOrpaHHMKa). Beimykible
MHororpaHHuku. Ilpusma. Ilpsmas n HakiioHHas npusma. IIpaBunbpHasg npusma. [Inpamuna.
TpeyronbHas nupamupa. IlpaBunpHas nupamuna. YcedeHHas nupamuga. llonsarue
cUMMeTpuu B mpocTtpaHcTBe. [IpaBuibHble MHOrorpaHHukud. Cummerpuss B KyOe, B
napajuleJIenunesie, B Ipu3Me U Mupamue.

6. IloBTOpenue (6 yaca)

11 xkaacc (2 yaca B He/1eN10)

1.Hnaunap, konyc u map (16 yacos)

[TonsaTre mwIMHIpa, NWIMHAPUYECKON MOBEPXHOCTH. Ilnomans MOBEpXHOCTH LMJIMHIpA.
OceBple cedyeHMsI M CEYEHMs IapajlIeNIbHbIE OCHOBaHMIO. [IoHATHME KOHycCa, KOHHYECKOU
noBepxHocTu. Ilnomane noBepxHocT KOHyca. OceBbIE CEUEHUS U CEUYEHHUs IapaljielIbHbIE
OCHOBaHMIO. YceueHHbIH koHyc. Cdepa u map, ux ceueHus. YpaBHeHue cgepbl. BzaumHoe
pacrionoxkeHue cgepsl U miockoctu. KacarenbHas miockocts k cepe. Chepa, BnucaHHas B
MHororpaHHuk. Cdepa, onrcaHHas 0KOJIO MHOTOIPaHHUKA.

2. O6bemsl Tea (17 yaca)

[Tonstne ob6bema. OO0bem kyOa, mapamienenunena OO0bem mnpsMoil mpusmbl. OO0beM
mwIMHIpa Beruncnenne o0beMOB Tel C IMOMOUIBIO oOmpeaeraeHHoro uHTerpana. O0bem
HAKJIOHHOM MPHU3MBI, MUpaMubl, KoHyca. OTHOIIEHHEe 00beMOB 1MO100HBIX Tesl O0BeM Imapa.
[Tnomans chepsr O6bEM MIAPOBOTO CErMEHTA, IIIAPOBOT'0 CJI0A, IIAPOBOTO CEKTOPA.

3. BekTopsl B npocTpaHcTBe (21 yacoB)

ITonstue BekTopa. Monyne Bekropa. PaBeHCTBO BekTOpoB. KosmmHeapHbIE BEKTODBI.
CrnosxeHue U BbIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEeKTOpa Ha uncio. KomiuianapHble BEKTOPBI.
PasnokeHne BekTopa MO TpPeM HEKOMIUIaHApHBIM BeKTopaMm. JlekapTOBBI KOOPAMHATHI B
npoctpanctBe. Koopaunatsl BekTopa. CBsA3b  MeXAy KOOpAMHATaMU BEKTOPOB U
KoopauHatamMu To4veK. IIpocreiiive 3amauym B KOOpAMHATaX. YTOJI MEXKIYy BEKTOpamu.



CkanspHoe mpOU3BEACHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXAY NPSIMBIMU U IJIOCKOCTSIMHU
YpaBHeHHE IUIOCKOCTH. PaccrosiHMe OT TOYKHM A0 IUIOCKOCTH. LleHTpanbHas cummerpus.
OceBast cummerpus. 3epkanbHas cummerpus. Ilapamnensubiii mepenoc. [IpeoOpasoBanue
noo0owms.

4. IloBTopenue (14 yaca)

Y4yedHo - MeToaAu4YeCKUd KOMIIJIEKT:

1. AnreOpa u Havyana aHanm3a: Yueb6. mis 10 k. oGmeoOpasosar. yupexnaenuit / C.M.
Huxonbckuit, M.K. ITotanos, H.H. Pemiernuxos, A.B. llleBkun. - M.: IIpocemienue, 2016.

2. AnreOpa W Havana aHanmuza: Y4eO. mns 11 ki oOmeoOpaszoBat. yupexaenuit / C.M.
Huxonwsckuit, M.K. Iloranos, H.H. Pemernukos, A.B. IlleBkun. - M.: [IpocBemenue, 2016.

3. AnreOpa u Havana ananuza: umakt. marepuanel g 10 ki / MK. Iloramos, A.B.
[lleBkuH. - M.: [Ipocsemienue, 2016.

4. AnreOpa m Havama amanmusa: Jmmakrt. matepuansl s 11 kin. / MK, Iloramos, A.B.
[eBkun. - M.: [IpocBeuienue, 2016.

5. 'eomerpus. 10-11 kmaccel. ba3oBslit u npodwmisHeid ypoBau./ATtanacsu JI.C., Byry3os
B.®., Kanomues C.b. — M.: IIpocsemienue, 2016

6. I'eomerpus. [lunakruyeckue matepuansl. 11 knacc. ba3zoBsiii u npoduinbHeIil ypoBHH./ 3UB
b.I'.— M.: [IpocBeienue, 2016

7. Teomerpus. [unaktuyeckue marepuansl. 10 kinacc. ba3osblit u mpodunbHbIN ypoBHU./ 3UB
b.I'.— M.: [IpocBeienue, 2016

DJIeKTPOHHBIE PecypChl:

1. http://school-collection.edu.ru- Enunas koutekuus IUPPOBBIX  00pa30BaTEIbHBIX
pecypcos

2. http://fcior.edu.ru- ®denepanbHblii 1EHTP HHOOPMAITHOHHO-00PA30BATEILHBIX PECYPCOB

(OLILIOP)

http://www.exponenta.ru- O6pa3oBaTenbHbIil MATEMAaTHYCCKUI CAUT

http://mirmatematiki.ru ITpe3enTanuu mo Mmaremaruke, ainredope 1 reoMeTpUu

https://oge.sdamgia.ru/- O6pa3oBatenbHbIi TOPTa I HOATOTOBKH K SK3aMeHaM

http://fipi.ru/ - denepanbHbIi KHCTUTYT MEAArOTMYSCKUX U3MEPEHUIN

oA
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