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HopmartuBHoit 6a30ii 17151 cocTaBieHus padodeld mporpaMMbl SBIISIOTCS:

1.

2.

o

®denepanpHblil 3akoH PO «O6 ob6pazoBanun B Poccuiickoit denepanumn», ot Ne 273 —D3 ot
29.12.2012 rona

dI'OC COO (ot 17 mas 2012 1. Ne413) [Ipukaz MunuctepcTBa 00pa3oBaHusi U HAyKU
Poccuiickoit @enepanuu ot 31.12.2015 Ne 1578- «O BHecenuu u3mMeHeHuil B heaepaibHbIi
rocy/1apCTBEeHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEAHEro 001Iero 00pa3oBaHusl.

@I'OC COO, yrBepxxkaeHHoro npukazom MunoopHayku Poccun ot 17.05.2012 Ne 413 (pen.
ot 29.06.2017);

[Topsimox opraHuzayyu ¥ OCYIIECTBICHUS 00pa30BaTENbHOM JESITEIBHOCTH MO OCHOBHBIM
o0mieoOpa3oBareibHbIM MporpaMmaM — 00pa3oBaTelIbHBIM MporpaMMaM HadalbHOTO
00111er0, OCHOBHOTO OOIIETO M CPEIHEro 00Iero o0pa3oBaHus, YTBEPKACHHOTO MPUKA30M
Muno6puayku Poccun ot 30.08.2013 Ne 1015 (pen. ot 17.07.2015);

OOII COO (ITporokon Nel ot 30 mast 2017 r.) BOY «Pycckononsiackas mikosa Ne2»
ABTOpCKOH mporpaMMmbl «Anredpa W Hayanma mMaTemMaThdeckoro anammza. 10-11 kmaccei»
IO.M.Konsrun, M.B.TkauéBa, H.E.®&émopoBa M.U.1IaGynun, Bxoasmieir B «COOpHHK
pabouux mporpamm. Airedpa u Hadajga MmaTemaTudeckoro ananusa. 10-11 kmaccel. bazoBbrit
U yrayOJIeHHBI YpOBHH: TOCOOHME sl yuuTenedl o0mieoOpa3oBaTeNbHBIX OpraHU3aIHiiy
[coctaButens T.A. Bypmuctposa. — M.: IIpocsemnienue, 2018;

Astopckoii mporpammel JI.C. Atanacss, B.®.byry3os, C.b. Kanomues, JI.C.Kucenésa, 3.1
[Tosnsxk «I'eomerpus, 10-11 kmaccel»y, Bxopasmed B «COOpHUK pabO4YUMX MpOrpamm.
I'eomerpus. 10-11 kmaccel. ba3oBblii M yriayOneHHBbI ypOBHHM: IOcoOME UIsl y4uUTeNnel
o0mieoOpa3oBarenbHbIX — OpraHusauuit» /coctaButens T1.A. bypmucrpoBa. — M.:
[Ipocseuienue, 2016.

Y4eOHuKHU:

o Maremaruka: anreOpa ¥ Hadajxa MaTeMaTHYECKOTO aHAN3a, reoMeTpus. Anredpa u
Hayajla MaTeMatudyeckoro ananmu3a. 10 kiacc: yueOHUK At 0011e00pa3oBaTeIbHBIX
opranm3anuii: 0a3oBeiii u yriuyoneHHsld ypoBHU /HO.M.Komsrun, M.B.Tkauéa
H.E.®énoposa M.U.111abynun — 4-e uzn. — M.: [Ipocsemmenue, 2020;

o Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTO aHajau3a, reoMeTpus. Airedpa u
Hayaja MaTeMaTH4ecKoro aHanusa. 11 kiacc: yueOHHK Ui 0011eo0pa3oBaTeIbHBIX
opranuzanuii: 0a30Bbiii U yrayonenueiii ypoBau /HO.M.Komsrun, M.B.TkauéBa
H.E.®énoposa M.M.11Ha6ynun — 5-e uza. — M.: Ilpocsenienue, 2018;

o Teomerpus. 10-11 kmaccel: y4eOHHK 11 00II€00pa30BATENBHBIX YUPEKICHUMN:
6a30BbIif U yrayonennsiii ypoBuu /JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues u
ap. — 7-e uzn.- M.: Ilpoceemenue, 2020;

o Anrebpa u Hauyanma MaTeMaTHYeCKOro aHanu3a. J(MoakThyeckue marepuaibl K
yuebHuky F0.M. Konsruna u apyrux. 10 knacc: yue6. mocodue 1t 061ieodpazoBar.
opranuzaiuii: 6asoBbii u yray6m. ypoBHu /M.M.IlaGynun, M.B.TkauéBa,
H.E.®énoposa , O.H. [Jobposa. — 6-¢ u3a. — M.: [Ipocsemnienne, 2017;

[Mporpamma 10 kiacca (yriayojeHHbIH ypoBeHb) paccunTtana Ha 210 gacoB (6 4ac B HEJIEII0).
[Tporpamma 11 kiacca (yriay0/aeHHbIH ypoBeHb) paccuntana Ha 204 yaca (6 4ac B HEEI0).



1L IInanupyemoie pe3yivmamovl 0C60C€HUA Vll86H020 npedmema

JIn4yHOCTHBIE pe3yJIbTaThI:
YV yuaweeocs 6yoym cpopmuposanvl:

- MHPOBO33pEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U OOIIECTBEHHOMH
IIPAKTUKW; KPUTUYHOCTb MBIIUICHUs, YMEHHE pPAaCIO3HAaBATh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

- OCHOBBI CAMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUU C OOIIEYETIOBEUECKUMH IIEHHOCTSAMU
U HJeaJaMU TPaXJTaHCKOTO OOILIecTBa; T'OTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSATENbHOM,
TBOPYECKON M OTBETCTBEHHOU JCSATEIBHOCTH;

- TOTOBHOCTh M CHOCOOHOCTH BECTH IHAJOT C JPYTUMH JIIOJbMH, JOCTUTaTh B HEM
B3aUMOIIOHMMAHUS, HAXOAUTh OOIIKE IIEJN U COTPYIHUYATh JJIS UX JTOCTUKEHUS;

- HaBBIKM COTPYAHMYECTBA CO CBEPCTHHUKAMH, JIETbMH MIIAAIIEr0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BATENbCKOM, IPOEKTHOW U APYruX
BHUJIaX JCSATEIBHOCTH.

Yuawuiics nonyuum 603modicHocms 01 popMupo8aHus:

- TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSIKCHUN
BCEl JKM3HU; CO3HATENBHOTO OTHOUIEHUS K HENpPEephIBHOMY O00pa30oBaHMI0 KaK YCIOBHUIO
YCTEIHOW MPOPECCHOHATBHON M O0IIECTBEHHOU e TEIIBHOCTH;

- SCTETHMYECKOrO0 OTHOLIEHHMsSI K MHUpY, BKIIOYas 3CTETUKY ObITa, HAyYHOI'O M TEXHUYECKOI'O
TBOPYECTBA;

- OCO3HaHHOTO BbIOOpa Oyaymed mnpodeccu U BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
KU3HEHHBIX IUJJAHOB; OTHOUICHHS K TPO(ECCHOHAIBHOW AEATENBHOCTH KaK BO3MOXXHOCTH
y4yacTUs B PELICHMM JIMYHBIX, OOIIECTBEHHbIX, TI'OCYAAPCTBEHHBIX, OOLICHALMOHAIBHBIX
npooeMm.

MertanpeamMeTHbie pe3yJbTaThl:
Pezynamuenvie ynusepcanvhbvie yueonvie oelicmeus
Yuawutica nayuumcsa:

- CaMOCTOSITENIBHO ONPENENATh LENU JEATEIbHOCTH M COCTAaBJIATh IUIAHBI JESTEIBHOCTH;
CaMOCTOATENIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH NEATEIbHOCTD;

- BJAJICHUIO HaBbIKaMU MO3HABATEIbHOW pedieKCHH KaK OCO3HAHUS COBEpIIAEMBIX IEHCTBUN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, T'PAHULl CBOETO 3HAHWS U HE3HAHUS,
HOBBIX IT03HABATENIBHBIX 33124 U CPEJCTB UX JTOCTHUKECHUS.

Yuawutics nonyuum 603modcHocms Hay4umvca.

- HCIIOJb30BAaTh BCE BO3MOXHBIE PECYPCHI JUISl TOCTUKEHHUS MOCTABICHHBIX LENEH U peanu3anyuu
IUTAHOB JIETEIbHOCTH; BHIOUPATh YCIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYalMsX;

- HUCIOJIb30BaTh CPEACTBAa MHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonoruil (ganee - UKT)
B PELICHUHM KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPTraHU3al[MOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

- CaMOCTOSITEJIbHO OLICHHWBATh W NPUHUMATh PELICHUS, ONPENCISAIOINE CTPATErHIO ITOBEICHHUS, C
Y4€TOM I'PAKJAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEM.

Ilo3nasamenvhvie ynueepcaivnble yueonle Oeucmeus
Yuawuiica nayuumcs:

- CaMOCTOSITENIbHON  MH(POPMAIIMOHHO-TIO3HABATEIbHOW  JEATENIbHOCTH, BIAJE€Th HaBbIKaMU
MOJy4yeHUsT HeoO0XoAMMOW uH(OpMalMK, OPHEHTHPOBATHCS B  PA3MUYHBIX HCTOYHHUKAX
nH(popMaluY, KPUTHUECKU OICHMBATh M HHTEPIPETUPOBATH HMH(OPMALMIO, MOJIyYaeMyl0 M3
pa3JIMYHBIX UCTOYHHUKOB;

- BJAJETh HAaBbIKAMHU MO3HABATEJIbHOM, y4eOHO-HCCIEA0BATENbCKON U MPOEKTHON JESITeNbHOCTH,
HaBBIKAMU pa3pelIeHus IpobaeM; caMoCTOSITENbHOMY TOUCKY METO/I0B PELICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B ITO3HAHMS.

Yuawuticsa nonyuum 6o3modrcnocms:
- TPOBOAMTH KJIacCU(UKALIMH, JIOTHYECKHE 0OOCHOBAHUS, 10Ka3aTEIbCTBA;
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OPUMEHSATh HMHIYKTUBHbIE M JIEAYKTHUBHBIC CIOCOOBI pacCyXIEHHHl, BHICTh pa3IHYHBIC
CTpaTeruy peIleHus 3a/1a4;
OBJIA/IETh OCHOBHBIMH CIIOCOOAMH MPEICTABICHHUS U aHAIN3a CTATUCTUYECKUX JIAHHBIX, HAIMYHE
IIPEICTAaBICHUM O CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHUPE U O pa3iIM4HBIX
crnoco0ax UX U3y4eHHsI, O BEPOATHOCTHBIX MOJIEIIAX.

Kommynuxamuenwle ynusepcanbHbvie yuedHbvle 0eiicmeus

Yuawuiica nayuumcea:
IPOAYKTUBHO OOIIAThCS M B3aUMOJIEHCTBOBAaTH B IIPOLECCE COBMECTHOM JEATENBHOCTH,
YUUTBIBATh MMO3UIMH JPYTUX YYACTHUKOB JEATEILHOCTH, 3()(HEKTUBHO pa3pemiaTh KOH(DIUKTHI;
BIIAICTh SI3bIKOBBIMH CPEICTBAMH - YMEHHIO SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOYKY
3pEHHs], UCIIOIb30BATh AJICKBATHBIC SI3bIKOBBIE CPEJICTBA.

Yuawuticsa nonyuum 603modcHoCms HAYUUMbCA.
KOHTPOJIMPOBATh, OCYLIECTBIIATh KOPPEKLHUIO, OLEHUBATH JEUCTBUS IApTHEPA, C JOCTATOYHOMU
IIOJIHOTOM ¥ TOYHOCTBIO BBIPAXkKaTh CBOU MBICIIH.

IIpeaMeTHble Ppe3yJbTATBI OCBOCHUS Kypca MaTeMaTHKH Ha YIJIyOJIEHHOM YpOBHE

OPUEHTUPOBAHbl IPEUMYIIECTBEHHO Ha IOATOTOBKY K IOCIEAYIOIIEMY MpO(hecCHOHAIBHOMY
00pa30BaHMIO, Pa3BUTHE WHANBUIYAIBHBIX CIOCOOHOCTEH o0yyaromuxcs myTéM Oosee Tiy0oKoro,
4yeM 3TO IpeaycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOEHHsI OCHOB HayK, CUCTEMAaTHUYECKUX 3HAaHUH U
CIIO0CcO00B JCHCTBHIA, TPUCYIINX JAHHOMY YIeOHOMY IPEIMETY.

10 kaacc

DJIEeMEHThI TEOPHUH MHOKECTB H MATEMATHYECKOMH JOTHKH

% ok ¥

Yuawuiicsa nayuumcs:
cBOGOJHO OMEPHPOBATh' MOHATHUSAMHU: MHOKECTBO, MYCTOE, KOHEYHOE M OECKOHEUHOEe
MHOXECTBa, 3IEMEHT MHOKECTBA, MIOJIMHOXECTBO, IepeceyeHrne, 00beAMHEHHE U Pa3HOCTh
MHOYECTB;
IPUMEHSATh YHUCIOBbIE MHOXECTBAa Ha KOOPJIWHATHOW NpPsAMOMl: OTpe3oK, HHTepBal,
MOJYHHTEPBAJ, MPOMEXYTOK C BBIKOJOTOH TOYKOW, Tpaduueckoe TMpelcTaBiIeHUE
MHOECTB Ha KOOPJMHATHOW MJIOCKOCTH;
MPOBEPSITH TPUHAIICKHOCTD HIIEMEHTa MHOXKECTBY;
HaxoJMTh IlepeceueHre U OOBbEIUHEHHE MHOXECTB, B TOM YHUCJIE TMPEICTaBIEHHBIX
rpa¢u4YecKy Ha YUCIOBOU NPSIMOI U HAa KOOPJAMHATHOM MJIOCKO CTH;
3a/1aBaTh MHOJKECTBAa IMEPEUYMUCIECHHEM M XapaKTEPUCTUUYECKUM CBOHCTBOM; OINEpUpOBATH
MOHATUSIMHU: YTBEPKICHUE, OTPUILIAHNE YTBEP)KICHUS, UICTHHHBIE U JIOKHBIE YTBEPXKJICHHUS,
NpUYUHA, CIEJCTBUE, YACTHBIA ciydail oOIIero yTBepXkAeHHs, KOHTPIpUMEpP; IPOBOJIUTH
J0Ka3aTeNbHBIE PACCYKACHHS JIJIT 000CHOBAHMS UCTUHHOCTH YTBEPKICHUH.

Yuawuiics nonyuum 603mMo0ACHOCIb HAYYUMBCA!
onepupoeams NOHAMUEM ONpeoeleHus, OCHOBHbIMU 6UOAMU ONpeOeleHUll U meopem,;
NOHUMAMb CYMb KOCBEHHO20 00KA3AMEeNbCMEd
onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOJICECMEd,
NpuUMeHams Memoo mMamemMamuyeckou UHOYKYUU Osl NPO8eOeHUsl PACCYHCOeHUU U
ookazamenbCcme npu peweHuu 3a0au.
B noBcegHeBHOM KM3HU U NPHU U3YUYEHUH APYTUX NpeIMeTOB

Yuawuiica naywumces:
MCIIO0JIb30BAaTh YHCJIOBBIE MHOXECTBAa Ha KOOPJAMHATHOW MpSAMOM M Ha KOOPAMHATHOMN
MIIOCKOCTH JIJISI OTTMCAHUS PEaTbHBIX MPOIECCOB H SBJICHUM;
IPOBOJUTH JOKa3aTelbHbIE PACCYXJIEHHUS B CHUTyallMsX TIIOBCEIHEBHOM KHU3HHU, WpHU
peIIeHN  3a7]ad U3 IPYTUX MPEIMETOB.

'3mech u najgee — 3HATH ONpENeNICHUE TOHSTHS, 3HATh U YMETh JIOKa3bIBaTh CBOWCTBA (TIPU3HAKHU, €CIH

OHH eCTB) TMOHATHA, XapaKTEPHU30BaTh CBA3KU C APYIMMHU HOHATUAMHU, MPEACTABIIAA OAHO IMOHATUC KaK 4YaCTb
OCIIOCTHOI'O KOMINJICKCA, MCITIOJIb30BaTh ITOHATHEC H €T0 CBOICTBA IIpy IPOBEACHUN paccyme}mﬁ, JI0Ka3aTciIbCTB,
peIICHHA 3a1a4.
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Yuawuiics nonyuum 603MOHCHOCIb HAYYUMBCA!
UCNONIL308AMb  MEOPEMUKO-MHONCECMBEHHbIU  A3bIK U A3bIK  JO2UKU O]
ONUCAHUA  pealbHblX NpoYeccos U  ABNEHUl, Npu peweHuu 3a0ady  opyeux
VUeOHbIX NPpeOMemos.

YucJja 4 BbIpaKeHUus

*

*

Yuawuiica naywumcs:
CBOOOJIHO OMNEpUPOBATH MOHATUSIMU: HATYpPaJIbHOE YHCIO, MHOXXECTBO HATypPaIbHBIX
4uUCell, [eJI0€ YUCII0, MHOXKECTBO IIeJIbIX Yucell, OOBIKHOBEHHAs ApOoOb, ecATU4YHas ApoOb,
CMEIIAaHHOE YHCJIO0, palUOHAIBHOE YHCIO, MHOXXECTBO paIMOHAIBHBIX  YHCEII,
UppalHUOHAIbHOE YHCIO, KOPEHb CTENeHU N, ACHCTBUTEIBHOE YHCIO, MHOXECTBO
NEeUCTBUTENBbHBIX YHCEJ, TEOMETpUUECcKass HWHTEpPHpeTanus HaTypaldbHBIX, MEJbBIX,
paloOHaNbHBIX, IEHCTBUTEIbHBIX YUCEI;
MOHUMATh U OOBSICHATH Pa3HUIY MEXKAY MO3WIMOHHOW W HEMO3UIMOHHOU CHCTeMaMH
3aMHUCH YHCET;
MEePEeBOJUTH YUCIIA U3 OJJHOW CHCTEMBI 3aNUCHU (CHCTEMbI CYUCIICHHS) B JIPYTYIO;
J0OKa3blBaTh U HCHOJB30BaTh NPU3HAKH JEIUMOCTH, CYMMBbl U TMPOU3BEACHUS TpHU
BBITIOJIHEHU W BBIYMCIICHUN M PEIICHUH 3a]1a4;
BBINIOJIHATh OKPYTJIEHHE palMOHAIBHBIX W UPPANUOHAIBHBIX YHCEN C 3aJaHHOHI
TOYHOCTBIO;
CpaBHUBATh JACHCTBUTENbHBIC YHCIIA PA3HBIMU CIIOCO0AMH;
YIOOPSJI0YMBATh YHCIIA, 3alIUCAHHBIC B BUIE OOBIKHOBEHHOHN M JECATHYHOU I poOH, ducIia,
3alMCaHHbIe C UCIOJIb30BaHHEM apHU(METHUYECKOTr0 KBAJAPATHOTO KOPHS, KOPHEH CTEemeHH
0oJTbIIIE BTOPOIA;
Haxoauth HOJl u HOK pa3usiMu criocob6aMu U HCIOJIBb30BATh UX MPU PEIICHUHU 3a]1a4;
BBITIOJTHATH BBIYMCIICHUS " npeoOpa3oBaHHs BBIPaXKCHUH, CoJIepIKaIHUX
el CTBUTENbHBIC YHCa, B TOM YHCJIe KOPHHU HATYpalIbHBIX CTEIECHEH;
BBITIOJHATh  CTAaHJAPTHBIC  TOXJJICCTBEHHBIE IPEOOpa30BaHUS  TPUTOHOMETPUYECCKUX,
norapu(MUYECKuX, CTEIIEHHBIX, HPPALMOHAIBHBIX BBIPAXKEHU.

Yuawutics nonyuum 603modxcHocme Hayuumscs:
C80000HO ONepupoO8amd YUCI0BbIMU MHOICECMBAMU NPU PeUeHUU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHblE UOEU PACUUPeHUS YUCTOBbIX MHO HCECME;
81a0emb OCHOBHbLIMU NOHAMUAMUY MeOPUU 0eNUMOCMU NPU PeuleHUU CMAaHOapmHblX
3a0au;
umems 6a308ble NPeOCMasieHus 0 MHOJHCeCcmaee KOMNIEeKCHbIX Yucel,
C80000HO  BLINONHAMbL  MOACOECMBEHHbIE  NPeoOPA308aHUSL  MPUSOHOMEMPUYECKUX,
102apUGMUYECKUX, CENeHHbIX 8blPANCEHUTL;
erademuv gopmynou ounoma Horomona,
npuMeHAms npuU peuwleHuu 3a0ad meopemy o JauHetinom npedcmasienuu HO/,
Kumaiickyro meopemy 06 ocmamkax, Manyw meopemy @epma,
NpUMeHsmb NpU peuleHuu 3a0ay meopemuKo-4uciosvle QYHKYUU.: YUCio U cymma
oenumenei, pyuxyuio Jiunepa,
npuMeHams Npu peuleHuu 3a0ad yenuvie OpoduU, MHO2OUYNEHbl C OeUCmMEUMeNbHbIMU U
yenvimu Kodphuyuenmamu;
grademsv NOHAMUAMU. NPUBOOUMbLE U HENPUBOOUMbBLIE MHO20UNEHbL, NPUMEHAMb UX NPU
pewenuu 3a0au;
npumenams npu pewenuu 3aoay OcHo8HYIO meopemy aneebpwvl, npocmeluiue QyHKyuu
KOMNAEKCHOU NepeMeHHoll KaK 2eomempuieckue npeobpa3zosanus.
B noBcegHeBHON KU3HU U MPU U3YYEHHUH APYTUX NpPeIMeTOB

Yuawuiica naywumces:
BBITIOJIHSTh U OOBSICHATH PE3yJIbTAThl CPABHEHUS PE3YyIbTATOB BBIUUCICHUN MPHU PEUICHUU
MPAKTHYCCKUX 33Ja4, B TOM YHCJIE NPUOIMKEHHBIX BBIYUCICHUN, HMCIOJB3YysS pa3HbIC
CIoCcOoObI CpaBHEHUH;



*

3allCbIBATh, CPABHUBATb, OKPYIJIATH YHMCIIOBBIC JaHHBIC,

HCIIOJIB30BaTh PCAJIbHBIC BEJIMYNHEBI B Pa3HBIX CUCTEMAaX USMEPCHHUS,

COCTAaBJIATH M OLCHUBATHL pPa3HBIMU crmoco0aMu YHCIIOBBIC BBIpAXXCHUA TIpU PCUHICHUU
INpaKTUYCCKUX 3aaa4 U 3aJla4 U3 APYIrux yLIe6HBIX npeEaAMETOB.

YpaBHeHHsI U HEPABEHCTBA

Yuawuiica naywumcs:
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: YPaBHEHHUE; HEPABEHCTBO; PABHOCUJILHBIC YPABHEHUS U
HEpPAaBEHCTBA; ypaBHEHHUE, SBISIOIICECS CIEICTBHEM JPYroro ypaBHEHHUsS, ypaBHEHUS,
PaBHOCHWJIBHBIC HA MHOYKECTBE; PaBHOCIHIILHBIE TPE00pa30oBaHus YPaBHCHU;

* pemaTh pa3Hble BUJABl YPAaBHEHUM U HEPABEHCTB U UX CHUCTEM, B TOM YHCJIE HEKOTOpPHIE
YpaBHEHHUS TPEThEH U YeTBEPTON CcTENEHEH, APOOHO-PALlMOHAIbHBIE U UPPALMOHAJIBHBIE;

* OBJAJeTh OCHOBHBIMM THUIIAMHM II0Ka3aTeJIbHbIX, JOrapu(pMHUUYECKHX, HUPPaLMOHAIbHBIX,
CTENEHHBIX YPAaBHEHHH M HEPaBEHCTB M CTAaHAAPTHBIMU METOJaMHU HUX pEHICHUH W
INPUMEHSATh UX NP PEIIEHUH 3a]a4;

* NpUMEHATH TeopeMy be3y K peuieHuo ypaBHEHUM;

* mpuUMeHATh TeopeMy Buera jiis penieHuss HEKOTOPBIX YpPaBHEHUH CTENEHU BbIIIE BTOPOH;

* TOHMMATh CMBICI TEOPEM O pAaBHOCUJIIBHBIX M HEPABHOCHIBHBIX IPEeoOpa3oBaHUAX
ypaBHEHUN U YMETh UX JI0KA3bIBaTh;

* BHmameTb METOJAaMH pElICHUs YpaBHEHHI, HEpAaBEHCTB W HX CHCTEM, YMETh BBIOHPATH
METOJI peleHuss U 0OOCHOBBIBaTh CBOW BBIOOp; HCIOJIB30BAaTh METOJA HWHTEPBAJIOB IS
pellieHus HEpaBEHCTB, B TOM YHCIE JIpOOHO-PAlMOHAIBHBIX U BKJIIOYAKOIIUX B ceds
UppaloHalbHble BBIPAXKEHMUS,

* pewmarh anreOpanyeckue ypaBHEHHMS M HEPABEHCTBA U UX CHCTEMBI C IapaMeTrpamu
anreOpanyeckuM U rpauueckuM METOJaMM; BJIaJeTh Pa3HbIMU METOJAMH JJOKa3aTeIbCTBa
HEPABEHCTB; PeIIaTh YPaBHEHUS B LEJIBIX YUCIIAX;

* m300paxaTh Ha IUIOCKOCTH MHOXXECTBA, 3aJjaBaéMble YpaBHEHMSMM, HEPABEHCTBAMU U HUX
CHUCTEMaMHU;

* CcBOOOJHO HCIOJNB30BAaTh TOKJIECTBEHHbIC NPEOOpa3oBaHMs INPU pPEIICHUU YpaBHEHUH WU
CHCTEM YpaBHECHUU.

Yuawuiics nonyuum 603MO0ACHOCIb HAYYUMBCA!

* c680000HO onpedenamv mun u GvlOUpamv Memood peweHuss NOKA3AMEeNbHbIX U
nocapupmuyeckux — YpasHeHun U  HepageHcme,  UPPAYUOHANbHLIX  YPAGHEHUl U
HepageHcme, mpueoOHOMempu4ecKux ypagHeHull u Hepagencmes, ux cucmem;

* c80000HO pewams cucmemsbl TUHEUHBIX YPAGHEHUIL,

* pewamb OCHOGHbIE MUNBL YPAGHEHUU U HEePAGEHCME C NAPAMEMPaAMU;

* npumensamv npu pewienuu 3aday nepagencmea Kowu - bynaxosckozo, bepnynnu.

B noBcegHeBHOI *KM3HU U NPHU U3YUYEHUH APYTUX NPeIMETOB
Yuawuiicsa nayuumcs:

* COCTaBIATh W pemaTh ypaBHEHWS, HEPABEHCTBA, MX CHUCTEMBI NPU PEIICHHH 3aaad M3
IPYruX yueOHBIX MPEIMETOB;

* BBINIOJIHATH OIEHKY MPaBAONOA00US pe3ylbTaTOB, MOJYYaeMBbIX IPHU PEIICHUU Pa3IUIHBIX
ypaBHEHUH, HEPABEHCTB M HUX CHCTEM, MNpU pEIIeHUW 3ajad U3 JPYrux Yy4eOHBIX
MPEIMETOB;

* CcOCTaBJATh M peulaTh YpaBHEHMsI M HEpaBEHCTBA C MapamMeTpaMH INpU PEeUICHUU 3a7ad U3
IPYTUX YIeOHBIX MPEIMETOB;

* COCTaBISATh YpaBHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, OMUCHIBAIOIINE PEAIbHYIO CUTYAIUIO
WJIM TIPUKITATHYIO 3a/1ady, HHTEPIPETHPOBATH MOJIYYCHHBIC PE3YIIbTaTHI;

* WCHONB30BaTh MPOTpaMMHBIE CPEACTBA MPH PELIEHUH OTAEIbHBIX KIJIACCOB YpaBHEHHMH H
HEpPaBEHCTB.

DYHKIUH

Yuawuiica naywumces:

*

BJIaACTh INTOHATHAMHU. 3aBUCHUMOCTH BCJIHMYHH, (I)YHKI_II/ISI, APryMCHT M 3HAYCHHUC (I)YHKI_II/II/I,
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o0OnacTp ompeneNeHuss U MHOXKECTBO 3HAUYCHHMH (YHKIUHU, TpaduK 3aBUCHUMOCTH, rpaduk
GyHKIMM, HYIM (QYHKIMH, TPOMEXYTKHM 3HAKOIOCTOSHCTBA, BO3PAcTaHME Ha 4YHCIOBOM
MIPOMEXYTKe, YObIBaHHE HAa YHCIOBOM MPOMEKYTKE, HAauOOJIbIIee U HaUMEHbIIEe 3HAUCHUS
(GyHKIIMM Ha YUCIOBOM IPOMEKYTKE; YMETh IPUMEHSATh 3TH MOHATHUSA NPU PEIICHUH 3a]ay;
BIIaJIeTh IOHATHEM: CTeneHHas (QYHKUHS; CTpPOUTh €€ Tpaduk U yMeTb HPUMEHSATH
CBOMCTBA CTENEHHON (QYHKLIMU NPU PELICHUHU 3a/aY;
BJIaJICTh TOHATUAMH: TOKa3zaTelbHas (QYHKLHSA, dKCIOHEHTAa; CTPOUTHh UX rpaduku U
yMeTb IPUMEHATh CBOMCTBA I10KA3aTENbHON QYHKIMU NPU PELICHUH 3a/1ay;
BJIaZIeTh MOHATHEM: Jorapupmuueckas (QyHKIUSA; CTPOUTH €€ rpaduKk U yMeThb
IPUMEHSTh CBOMCTBA JorapumMuieckoi GyHKIMU IPU PEIICHUH 3a1a4;
BIIaJIeTh MOHATHEM: oOpaTHas PyHKIUSA; TPUMEHITh 3TO MOHSATHE IPHU PEIICHUU 3a/aY;
IPUMEHSATh NIPU PELIEHUH 3aJlay CBOMCTBA QYHKIMI: YETHOCTb, OIPAHUYEHHOCTb;
NPUMEHATH [IPU PEIICHUHU 3a1a4 nIpeodpazoBanus rpagukoB GyHKIMII;
BJIaJleTh  MOHATUAMHU:  4YHMCJIOBBIE  IOCIEIOBATEIbHOCTH,  apumeTHdeckas U
reoMeTpuYecKas MporpecCcui;
IPUMEHATh IpPHU pEIIeHUH 3ajJad CBOHCTBA M MNpPU3HAKU apuUPMETHUYECKOH H
reOMETPUYECKON NPOTPECCUN.

Yuawuiics nonyuum 603mMO0ACHOCIb HAYYUMBCA!
gnademsv NOHAMUEM: ACUMNMOMA, YMeMb €20 NPUMEHAMb NPU peuleHuu 3a0ay.
B noBceqHeBHOI JKM3HHM U IPH U3YYEHHUHU IPYTrUX YU4eOHBIX IpeIMeTOB

Yuawuiica nayuumca:
omnpeneNsaTh Mo rpapuKaM M HCIOJb30BaTh JUIsS PEIICHUs MPHUKJIAIHBIX 3ajJa4 CBOHCTBA
pealbHBIX TPOLECCOB H 3aBUCHUMOCTEM (HamOojblIMe ¥ HAUMEHbIIWE 3HAYCHWUS,
IIPOMEXYTKH BO3pAaCTaHUs U YObIBaHMS, IPOMEKYTKHU 3HAKOIOCTOSIHCTBA, ACUMIITOTHI, U T.
Il.), UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON NPAKTUUYECKON CUTYAIUH.

TekcTOBBIC 3a1aYH

*

Yuawuiica nayuumcea:
pelars pa3Hble 3a/1a4ul IOBBIIIEHHON TPYAHOCTH;
aHAJIM3UPOBATh YCJIOBHE 3aJadyd, BHIOMpPATh ONTHUMAJbHBIM METOJ pELIeHUs 3aJadu,
paccMaTpuBasi pa3JIMdHbIE METOMBI;
CTPOMUTH MOJENb PEIICHUS 3a7adyu, IPOBOJMUTH JOKa3aTelIbHbIE PACCYKJICHHUS NMPU PEIICHUHN
3aJjauy;
aHAJIU3UPOBATh U HUHTEPIPETUPOBATH IOJYUYEHHBIE pPEIIEHUS B KOHTEKCTE YCIOBHUS
3a71a4M, BIOUpATh pelIeHus, He MPOTUBOpEYaIINe KOHTEKCTY;
MEepEeBOJIUTh NpPU pPEUIEHUU 3aJadyd MH(OpMauuio W3 OJHON (QOpMBI 3alUcH B JPYTIyIo,
UCTOJb3Ys IPU HEOOXOAUMOCTH CXEMBbI, TaOMUIbI, TPa®UKHU, TUArpaMMBbI.
B noBceaHeBHOM »KM3HU U NPU U3YYEHUH APYTUX NpeIMeTOB

Yuawutica nayuumcs:
pelars NpakTUYecKHe 3aaul U 3aa4u U3 JIpyrux npeaMeToB.

I'eomerpus

*

Yuawuiica naywumces:
BJIAJIETh T€OMETPUUYECKUMH TOHATUSAMU MpPHU PELICHUU 337a4 U MPOBEACHUU MATEMaTUUYECKUX
pacCyXIEHHUI;
CaMOCTOSITENNLHO (OPMYIIUPOBATH OIPENCTICHHS TeOMETPUIECKUX (PUTYP, BBIABUTATh TUIIOTE3BI
O HOBBIX CBOMCTBaxX W TMPHU3HAKAX I€OMETPUUYECKHX (UTYp M OOOCHOBHIBATH WJIM OIMPOBEPTraTh
ux, 0000maTh WM KOHKPETH3UPOBATh PE3YNbTAaThl HA HOBBIX Kiaccax (Uryp, mpoBOAHWTH B
HECJIOKHBIX CIIyYasiX KiIacCH(pUKAINIO GUTYP TIO pa3IMYHBIM OCHOBAHUSIM;
WCCIIEIOBATh YEPTEXKHU, H3BJICKATh, HMHTEPIPETHUPOBATH M MPEoOpa3oBBIBATH WH(MOPMAIIUIO,
MPEACTABICHHYIO Ha YepTexkKax;
pelaTh 3aaud reOMETPUYECKOr0 COAEpPKaHUs, B TOM YHUCJIE B CUTYalUSX, KOT/a aJlfTOPUTM
pelieHus: He CIeAyeT SBHO W3 YCIOBHUA, BBIOJHATH HEOOXOJMMBIC IS PEIICHUs 3a7aqd
JIOTIOTHUTEIbHBIE TIOCTPOSHUS, UCCIIEI0OBATh BO3MOXKHOCTh MIPUMEHEHHUS TeopeM U hopMyI st
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pelIeHus 3a1ay;
(bopMyITHPOBATH M TOKA3bIBATh TE€OMETPUICCKHE YTBEPIKIACHHUS;
BIIQJICTh MOHATHIMH CTEPCOMETPUH: NIPU3MA, TapalIeIeIHIIe]], TUPAMUIA, TETPAdIP;
(bopMyIHpPOBATh AKCHOMBI CTEPEOMETPUU M CICACTBUSX W3 HUX U YMETh NMPHUMEHSTh HX TPU
pElICHUH 33]1aY;
CTPOUTH CEUEHHUS MHOTOTPAHHHUKOB C WCIIOJIb30BAHHEM Pa3IMYHBIX METOJOB, B TOM YHCIE U
METO/a CIIEJIOB;
BJIQJICTh MOHITHEM O CKPEHIMBAIOIIUXCS MPSIMBIX B IMPOCTPAHCTBE U YMETh HAXOJHUTH yroj U
paccTosiHue MEX]ly HUMH;
MPUMEHSTh TEOPEMBI O MAPAIUICTBLHOCTH MPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE MPH PEIICHUU
3ajau;
MPUMEHSTH MapajlIeIbHOE TPOSKTUPOBAHKE JIJISI H300paKEHUsT PUTY;
MIPUMEHSITh MEPIICHANKYIISIPHOCTH MPSMOU U TUTOCKOCTH MPU PEIICHUH 33]1a4;
BJIQJICTh TMOHATUSMH OPTOTOHAIILHOE IMPOCKTUPOBAHHE, HAKIOHHBIE M WX TPOCKIMH, YMETh
MIPUMEHSITh TEOPEMY O TpeX MEePIEHAUKYISIPax MPU PEIICHUH 3a/1a4;
BJIQJICTh MOHATHSIMU PACCTOSHUE MEXKAY (UTypaMu B MPOCTPAHCTBE, OOIIUI MEPHCHAUKYISP
JIBYX CKPEIIHUBAIOIINXCS MPSMBIX U YMETh IPUMEHSATh UX NP PEIICHUN 33]1aY;
BJIQJICTh MTOHATHUEM YTOJI MEXKAY MPSMON M TUIOCKOCTBIO M YMETh MPUMEHSTh €ro MPH PEUICHUN
3ajad;
BJIAJICTh TOHSATHUSMH JIBYTPAHHBIA YTOJI, Yroll MEXIYy IUIOCKOCTSIMH, TI€PICHINKYIISIPHBIC
IJIOCKOCTH Ml YMETh MPUMEHSTh UX TIPH PEIICHUH 3a1a4;
BJIQJICTh MOHATUSAMH MPU3MA, MMapajuIeIeuIel U IPUMEHITh CBOMCTBA Mapalieiienunea mpu
pEIICHUH 33]1aY;
BJIQJICTh IMOHITHUEM MPSMOYTOJIBHBIN TTapaJIICICIUIIC]] U IPUMEHSTH €ro P PEIICHUH 33/1a4;
BIIQJICTh TMOHSATUSMHU TMUPAMUJA, BUABI MAPAMHEJ, JJIEMEHTHI MPAaBHIBLHOW MHUPAMUIBI U YMETh
MPUMEHSTh UX NP PCIICHUH 33]1a4;
(dbopMyIMpoBaTh TeopeMy Ditsiepa, BIaJeTh MOHITHEM MTPABIIBHBIX MHOTOTPAaHHUKOB;
BJIQJICTh IMOHATHUEM IUIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB W YMETh NPUMEHSTH €ro IMpu
pEIICHNN 33]1aY;
BIIQ/IETh MOHATHIMH 00beM, 00bEeMbl MHOTOTPAHHUKOB U IPUMEHSITh UX MPHU PEIICHUH 3a]1a4.
Vuawuiics nonyuut 603MOMCHOCIb HAYYUMBCA.!
811a0emsb NOHMUEM 2eoMempuiecKue Mecma mo4ex 6 NPOCMpaHcmee u ymems NPUMeHsims ux
0J151 peueHus 3a0ay;
npUMeHsimb O/ PEeUeHUsl 3a0ay CEOUCMBA NIOCKUX U O8YSPAHHLIX Y208, MPeXepaHHo2o Yeid,
meopembvl KOCUHYCO8 U CUHYCO8 OJi MPEeXSPAHHO20 Yeld;
81a0emsb NOHAMuUeM NEPREeHOUKYISIPHOE CeyeHue NPUMbL U YMemb NPUMEHIMb €20 NPU PeueHUU
3a0ay;
81ademsv NOHMuUeM 0 0BOUCMBEHHOCIMU NPABUILHBIX MHO20SPAHHUKOS,
81ademsv NOHAMUAMU YEHMPAIbHOe U NApallelbHoe NPOeKMUpPosanue U NpUMeHAsms uUx npu
HOCMPOEHUU CeHeHUll MHO202PAHHUKO8 MemOOOM NPOeKYUll,
81ademsv NOHAMUAMU O pA36epmKe MHOZOSPAHHUKA U Kpamuaituem nymu Had NOBEpXHOCHU
MHO202PAHHUKA,
81a0emsb NOHAMUAMU O MPEXSPAHHOM U MHO20ZPAHHOM Yele U NPUMEHAMb C80UCMEA NIOCKUX
V2l08 MHO202PAHHO20 Yeld Npu peueHuu 3a0ay,
yMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu;
yMemb npuUMeHAmsb QOpMYibl 06bEMO8 NpU peueHUU 3a0au.
B noBceaHeBHO KM3HU ¥ IPH U3YYEHUH APYTUX MPEIMETOB
Vuawuiica nayuumces:
COCTaBJIATh C MCIOJIH30BAaHUEM CBOWCTB I€OMETPUYECKHX (PUTYpP MATeMAaTHYSCKUE MOJCITH IS
pelleHus 3a/ad MPAKTUYECKOTO XapakTepa W 3ajlad M3 CMEKHBIX TUCIUIUIMH, MCCIEIOBaTh
MOJTYYEHHBIC MOJICITH ¥l HHTEPIPETUPOBATH PE3yJIbTaT.

HcTopus U MeTOAbl MATEMATHKH




*

Yuawuiica nayuumces:
UMETh MPEJCTaBICHUE O BKJIA e BBIJAIOIINXCI MATEMAaTHKOB B Pa3BUTHE HAYKH;
MMOHUMATh POJIb MAaTEMAaTUKHU B pa3BuTHU Poccuu;
UCIIOJB30BaTh OCHOBHBIC METOJBI JI0KA3aTelbCTBA, IPOBOJUTH JIOKA3aTeIbCTBO U
BBITIOJIHSITh OTIPOBEPIKCHUE;
NPUMEHSITH OCHOBHBIC METOJIBI PCIICHHS MaTEeMaTHYEeCKHMX 3aJady; Ha OCHOBE
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTEPU30BaTh KPaCOTy U COBEPIICHCTBO
OKPY’KAIOIIEro MUPa U MPOU3BEJACHUI UCKYCCTBA;
MPUMEHATHh MPOCTEHITNE NPOTPAMMHBIE CPEACTBA M DJICKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPH PEUICHUH MAaTEMaTUYECKUX 3a/1aY;
MOJb30BaThCS MPUKIAJHBIMA MPOTPAaMMaMi U TPOTPaMMaMU CHMBOJIBHBIX BBIUYHUCICHUUN
JUTSL UCCTIEOBAHUS MATEMATUUECKUX O0BEKTOB.

Yuawuiica nonyuum 603MOHCHOCIb HAYYUMBCA!
npuMeHamsb mMamemamudecKkue 3HAHUSA K UCCLe008AHUID OKpYdHCcAuezo Mupa
(MOoOenupoganue GuuiecKux npoyeccos, 3a0auu IKOHOMUKU).

11 kiaace

DYyHKIUH

*

Yuawutics nayuumces:
BIIaJIETh MOHATHUSMU: 3aBUCUMOCTb BEJIMYMH, (PYHKLIHS, apTyMEHT U 3HaueHuEe (PYHKIIUH,
obOnacTp ompeneNeHuss U MHOXXECTBO 3Ha4eHWH (pyHKIuHU, rpaduK 3aBUCHUMOCTH, rpaduk
byHKIIMU, HyTW (QYHKIUU, NPOMEKYTKH 3HAKOIMOCTOSHCTBA, BO3pAacTaHHME Ha YHCIOBOM
MIPOMEXYTKe, YObIBAaHHE HA YMCIOBOM MPOMEKYTKE, HAauOOJIbIIee U HAUMEHbIIEe 3HAUCHUS
GYHKLIMU Ha 4YHCIOBOM MPOMEXKYTKE, Mepuoauyeckas (QyHKIUSA, Mepuoa, dYETHA U
Heu€THas PyHKIIMU; YMETh IPUMEHATH 3TH MOHATHUS NIPU PELICHUU 3a/1a4;
BIIQJICTh TOHSATHEM: TPUTOHOMETpUYECKHE (YHKIHUH; CTPOUTH UX TpaduKU U YMETh
MPUMEHSITh CBOHCTBA TPUTOHOMETPHYECKUX QYHKIUU MPH pEeIICHUH 337124,
BJIQJICTh MOHATUEM: oOpaTHass QYHKIUS; TPUMEHATH 3TO MOHITHE NIPU PELICHUU 3a]1ay;
NPUMEHITh TpPU pEIIeHWH 3a7ad cBOWCTBa (YHKUHMH: YETHOCTh, NEPUOJUYHOCTD,
OTPAaHUYEHHOCTD;
MPUMEHSATH NIPU PElIeHUH 3a7au IpeoOpa3zoBanus rpa@uKoB GyHKIIHUHA.

Yuawuiics nonyuum 603MOHNCHOCMb HAYUUMBCA
g1adems NOHAMUEM. ACUMNMOMA, YMemb e20 NPUMEHAMb NPU peuleHuy 3a0ad,
NPpUMEHAMb Memoobl peulenus npocmeumux oughgpepeHyuanbHvlx ypagHe Uil nepeozo u
8MOpP020 NOPAOKOS.
B noBceqHEeBHOM KM3HHM M NIPH U3YYECHHUH APYIrHX y4eOHBIX pPeIMeTOB

Yuawuiica naywumces:
ONpeaeNsaTh Mo rpapuKaM M HCIOJIb30BaTh JJIS PEIHICHUsS MPUKIAJAHBIX 3aj]a4 CBOHCTBA
pealbHBIX TPOILECCOB M 3aBUCHUMOCTEW (HamOoJbIIMEe W HAWMEHbIIHME 3HAYCHUS,
NPOMEXYTKH BO3pacTaHUs U yObIBaHUS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACHUMIITOTHI,
TOYKHU neperunda, mepuoa U T. I.), HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOMU
MIPaKTUUYECKON CUTYaluH;
ONpeneNnsiTh Mo rpagukaM MpoCTeHIIne XapakTePpUCTUKU MEePHOAUYECKHX MPOLIECCOB B
OMO0JIOTUH, DKOHOMHUKE, MY3bIKE, PAIUOCBSI3H U T. 1. (AMINIUTYa, HEPUOI U T. 11.).

DJIeMEHThbI MATEMATHYECKOr0 AHAJIN3A

Yuawuiica nayuumcs:
BJIaJIETh TMOHSATHEM: OECKOHEYHO YyObIBalIlas TreoMeTpuyeckas Nporpeccus U YMETh
NIPUMEHSATH €r0 IIPU PELICHUHU 3a/1ad;
MPUMEHATH JJIs PEIIECHUS 3a/1a4 TEOPUIO MPEIENO0B;
BJIAJIETh MOHATUSAMU: OECKOHEUHO OOJBIINE YHUCIOBBIE MOCIEAOBATEIBHOCTH U 0ECKOHEYHO
MaJlble YHCJIOBBIE IOCJIEJ0BATEIbHOCTH; YMETh CpPaBHHMBATh OECKOHEYHO OOJIbIINE U
OECKOHEYHO MaJble NMOCIeI0BaTeIbHOCTH.



I

*

*

BJIa/ICTh MOHATHSAMHU: MPOU3BOAHAS (YHKIIMHU B TOUKE, TPOU3BOIHAS (DYHK UM,
BBIYUCIISITh IPOU3BOJTHBIC 2IEMEHTAPHBIX (QYHKIIMH ¥ UX KOMOWHAITU;
uccienoBaTh QYHKINU HA MOHOTOHHOCTh U SKCTPEMYMBI;
CTpOUTH TpadMKU U MPUMEHATH UX K PEHICHHUIO 3a/Ja4, B TOM YHCJIE C MapaMeTpOM;
BJIAJIETh MOHATHUEM: KacaTelbHas K rpaduky (QYyHKIUU, YMETh MPHUMEHSATH €Tr0 IMpH
peIIeHUH 3a/1a4;
BIIQJICTh TOHATUSIMU: TEpPBOOOpa3Hasi, ONPENCIEHHBI HWHTETrpai; MPUMEHITh TEOpEMY
Hprorona—/JleitOauma u e€ ciaeacTBus Uil pelieHus 3a1a4.

Yuawuiicsa nonyuum 603MOHNCHOCHb HAYUUMBCA
C80000HO 61a0emb CMAHOAPMHLIM ANNAPAMOM MAMEMAMULECKO20 AHAAU3A O]
BbIYUCIEHUS NPOU3BOOHBIX (PYHKYUU OOHOU NepeMeHHOl, C80000HO NpUMEHIMb
annapam mamemamuiecko2o aHaiu3a Ojas UCCLe008AHUSA GYHKYUU U NOCMPOEHUs.
epaguxos, 8 mom yucie uccied08anus Ha 8bINYKIOCMb,
onepupoeams NOHAMUEM NePBO0OPA3HOU 01 peuleHus 3a0ay, 081a0emsb OCHOBHbIMU
ceedenuamu 06 unmeepane Hotomona—Jletibnuya u eco npocmetiuiux npuUMeHeHusx,;
onepuposams 8 CMAaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU 8bICULUX NOPAOKOS,
yMemb NPUMEHAMb NPU peueHul 3a0ay CEOUCMEAd HenpepbleHblX (PYHK yull,
yMembv NpumMeHAmMsb NpU peureHuu 3aday meopemvl Beliepuwmpacca, ymemsv 8vinoaname
NPUOIUINCEHHBIE BLINUCTEHUS (MemOoObl peuleHUusl YPAGHEeHUU, BblYUCIeHUS] ONPEedeNEéHHO20
unmeepana);
yMemb NPUMEHAMb NPULONCEHUEe NPOU3BOOHOU U ONPeOeléHHO20 UHMmMe2pald K
peuleruio 3a0ay ecmecmeo3Hanus,
81a0emb NOHAMUAMU: 8MOPAsL NPOU3BOOHAS, 8LINYKIOCMb 2papuKka GyHKyuu, ymems
uccnedosams QYHKYu Ha 8bINYKIOCHb.
B noBceHeBHO¥ KM3HU ¥ MPU U3YYEHUH JAPYTHX YUEOHBIX NMPeIMETOB

Yuawuiics nayyumcs:
pemarth TPUKIAIHBIC 33Ja4d W3 OWOJIOTUH, (U3UKH, XHUMHH, 3KOHOMHUKH H JPYTHUX
MPEIMETOB, CBSA3aHHBIE C HMCCIEIOBAaHHEM XapaKTEPHUCTHUK IPOIECCOB, MHTEPIPETUPOBATH
MOJTyYCHHBIC PE3YIbTATHI.

KoMOHMHATOPHKA, BEPOSITHOCTh M CTATHCTHKA, JIOTHKA U Teopusi rpados

*

Yuawuiica naywumces:
OTIEpUPOBATh OCHOBHBIMHM OMHUCATENBHBIMH XapaKTEePUCTHUKAMHU YHUCIOBOTO Habopa;
MOHSATUSMU: T€HEpaJibHAsl COBOKYIMHOCTh M BHIOOPKA; ONMEPUPOBATH MOHATUSIMU: YAaCTOTA U
BEPOSITHOCTH COOBITHS, CYMMa M MIPOU3BEJACHNE BEPOSATHOCTEH; BHIUHCIATH BEPOSITHOCTH
COOBITHH Ha OCHOBE IOJICUYETA YK CIIa UCXOHO0B;
BJIaJIeTh OCHOBHBIMU MOHSTUSIMH KOMOWHATOPUKH U YMETh NPUMEHSTH UX MPHU PEIICHUU
3aziay;
UMETh TpeJCTaBIeHHE 00 OCHOBaX TEOPUHM BEPOSITHOCTEH; HMMETh MpPEACTaBICHUE O
JUCKPETHBIX W  HENPEpPBIBHBIX  CIy4YaWHBIX BEJIWYMHAX W  pacCHpeleseHUusiX, O
HE3aBUCHUMOCTH CIIyYallHBIX BEJIUYHUH; MMETh MPEACTABICHHE O MaTEMaTUYECKOM
O0KWJIAaHWU U JUCTIEPCUU CIyYaWHBIX BEJTUYMH;
AMETH MPEJACTABICHUE O COBMECTHBIX PACIPEACICHUAX CIyYalHbIX BEJIUYNH;
MMOHUMATh CYTh 3aKOHA OOJIBIITUX YHCEN U BBIOOPOYHOTO METOJIa U3MEPEHHS BEPOSTHOCTEH;
HMETH TMPEACTABICHHE O HOPMAJIBbHOM pPAaCHpPEAEICHUH M NOpUMEpax HOpPMaJbHO
pacnpenenéHHbIX CIydalHbIX BEJIWYHH;
HMETh NIPEACTABICHUE O KOPPEISILUU CIYUYANHBIX BEIIMYUH.

Yuawuics nonyuum 803mModiCHOCMb HAYUUMBCA
umems npeocmasgienue o YeHmpaibHol npedeibHol meopeme;
umems npeocmasgienue o0 8blOOPOUHOM KOIPduyuenme Kopperayuu u JUHEUHOU
pezpeccuu;
umems npeocmasieHue 0 CMamucmu4ecKkux 2Uunomes3ax u nposepKe CmamucmuyecKoll
2unomeswvl, 0 cmamucmuKke Kpumepus u e€ ypoeHe 3HaYUMOCmu,
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*

umems npeocmagienue 0 C8A3U IMNUPUYECKUX U MeopemUyecKux pacnpeoeieHull,
umems npeocmasienue 0 KOOUpoOBaAHUU, OBOUYHOU 3ANUCU, OBOUUHOM Oepese;
81adems OCHOBHLIMU NOHAMUAMU Mmeopuu 2pagos (epag, eepwiuna, pebpo, cmeneHbs
BepULUHBL, NYMb 8 epage) U yMemb NPUMEHAMb UX NPU peueHUU 3a0ay;
umems npedCmasieHue 0 0epesbsax U yMems NPpUMeHams e2o npu peule Huu 3a0auy;
grademv NOHAMUEM: CEA3ZHOCMb, YMemb NPUMEHAMb KOMHOHEHMbl CEA3HOCMU NpuU
peuteHuu 3a0ay;
yMemb 0CYyuecmeaisams nymu no péopam, o60xoowvl pébep u eepuiun epada;
umemsv  npeocmasienue 00 Diuneposom u lamurbmonoeom  nymu,  uMmemy
npeocmasienue 0 mpyoHoCcmu 3a0aqu Haxoxcoenus I amuibmonosa nymu,
81a0emb NOHAMUAMU. KOHEYHble CUEMHble MHOMNCeCmEd, CYEMHble MHONMCeCMBd, YMemb
NPUMEHSAMb UX NPU PeUeHUlU 3a0au,
yMemsb NPUMEHAMb Memoo Mamemamudeckot UHOYKYyuu,
ymemsv npumensims npuHyun Jupuxie npu peweHuu 3a0au.
B noBcegHeBHOW KU3HU U MPU U3YYEHHUH JPYTUX NpPeIMeTOB

Vuawuiics nayuumcsi:
BBIYHCIISTh UIN OIICHUBATH BEPOSITHOCTH COOBITHI B peaTbHOM KU3HMU;
BBIOMPATh METOJIbI MMOJXO/ISIIET0 MPEACTABICHUS B 00pa0OTKH JaHHBIX.

TeKkcTOBbIE 3a1a4YH

*

Yuawuiicsa nayuumcs:
pelath pa3Hble 3a/1aul IOBBILIEHHON TPYAHOCTH;
aHaJM3UpOBaTh YCJIOBHE 3aJadyd, BBIOMpPATh ONTUMAJIbHBIA METOJA pEIIeHUs 3aJauu,
paccmaTpuBasi pa3IndHbIe METObI;
CTPOUTH MOJEJIb PELICHUs 3aJlayd, IPOBOAUTH J0Ka3aTeIbHbIE PACCYKJEHUS MPU PELICHUHU
3aJjauu;
pemaTts 3anadyM, TpeOyroolue nepedbopa BapuaHTOB, IPOBEPKH YCIOBHH, BbIOOpa
ONTUMAJIBHOI'O PE3yJbTaTa;
aHAJIM3UPOBATh M HUHTEPHPETUPOBATH IIOJYUYEHHbIE pPELIEHHS B KOHTEKCTE YCIOBMS
3aJlayu, BBIOUpATh pElIeHUs], HE MPOTHUBOpEYAIINe KOHTEKCTY;
NEepEeBOUTh NMPHU PEUICHUH 3aJauyu MH(POpPMalHUI0 U3 OJAHOM (OpMBI 3amHuCH B JPYrylo,
UCIIOJIB3Ys IPU HEOOXOAUMOCTH CXEMBbI, TaOJIHUIbl, TpadUKU, JUArpaMMBl.
B nmoBcefHEeBHOM KM3HU U NIPU U3YYECHHUH APYTUX NPeIMEeTOB

Yuawuiica naywumces:
pelars NpakTUYECKHUE 3aaul U 3aa4M U3 IPYruxX NPeIMETOB.

I'eomerpust

*

Yuawuiicsa nayuumcs:
BJIaACTh ICOMCTPUYCCKUMU IMOHATUAMU NIPU PEHICHUU 3aad W MPOBCACHUH MATCMATUUYCCKHUX
pacCyKIeHUH;
CaMOCTOSITENIbHO (OPMYJIUPOBATh OINpPENEICHUS] TEOMETPUUECKUX (PUTYP, BBIABUIATh TMIOTE3bI
O HOBBIX CBOICTBax M IMpPHU3HAKAX I€OMETPUYECKUX (UTYp U OOOCHOBBIBATH WJIM ONpPOBEPrarh
ux, 0000maTh WIM KOHKPETH3UPOBATh PE3yNbTaThl HAa HOBBIX Kiaccax (uryp, mpoBOAHWTH B
HECJIOKHBIX CIyYasx KIacCU(PHUKAIMIO (GUTYDP MO Pa3InYHBIM OCHOBAHHSIM;
UCCIIEIOBaTh YEPTEXKHU, BKIOYas KOMOMHauuu GuUryp, H3BJI€KaTb, HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(HOPMAIINIO, TPECTABICHHYIO Ha YepTexkax;
peiaTth 3aJa4d r€¢OMCTPHUYCCKOTO COACpKaHHWA, B TOM YHUCIIC B CUTyallUdAX, KOTrJa aJITOPHUTM
pelieHusl He CleAyeT SBHO W3 YCJOBHUS, BBIOJNHATH HEOOXOAMMBIE IJIsi pEIICHUs 3a]a4u
AOIOJTHHUTEIBHBIC ITOCTPOCHUS, NCCIICA0BATHE BO3SMOXKHOCTE MPUMEHCHUSA TCOPEM U q)OpMYJ'I JITA
pelieHus 3a1ay;
(hopmMyTupOBaTh M T0KA3bIBATh TEOMETPUICCKUE YTBEPIKICHHS;
BJIAJIETh NIOHATUSAMHU CTEPEOMETPUH: NIpU3Ma, NTapajuleICUIIe]l, TUPAMUAA, TETPadap;
CTPOUTH CCUCHUA MHOTOIPaHHHMKOB C HMCIIOJIB30BAHUEM pPa3JIWMYHBIX MCTOAOB, B TOM 4YHUCIIC U
METO/1a CJIEOB;
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*

*

MIPUMEHSITH MapalljieIbHOe MPOSKTUPOBAHUE TSl H300paskeHus Guryp;
MPUMEHSTH EPIEHINKYISIPHOCTH MPSMON U TJIOCKOCTH MPH PELICHUU 33]1aY;
BIIQJICTh TIOHSTHUSMH OPTOTOHAILHOE MPOCKTHUPOBAHHWE, HAKIOHHBIE WM WX MPOCKINH, yMETh
MIPUMEHSTh TEOPEMY O TpeX MEePHEHAUKYISIpax MpU PEeLUICHUH 3a/1a4;
BIIQJICTh TIOHSITHEM YrOJl MEX]Y MPSMOU U TUIOCKOCTBHIO M YMETh MPUMEHSTH €T0 MPH PEIICHUN
3azady;
BIIQJICTh MOHSATUSIMU TeJia BpalleHus (IWIMHIP, KOHYC, map u cdepa), X CEYCHHS H YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;
BIIQJICTh TOHATHSIMH KacaTeJIbHbIC MPSIMbIE M IIOCKOCTH M YMETh MPUMEHSTh X MPH PEIICHUU
3azauy;
MIPEJICTaBIATh BIUCAHHBIC M ONTUCAHHBIC CPEPHI K YMETh MPUMEHSAThH UX MPH PEIICHUN 33]1aY;
BIIQJIETh MOHATUSAMHU 00BEM, 0ObEMbl MHOTOTPAHHHMKOB, T€J BPALECHUS U NPUMEHATh UX MpU
pElICHUN 33]1aY;
BIIQJIETh TMOHATUSAMU O pa3BepTKE IMIMHIpPAa M KOHYCa, IJIOMAAM MOBEPXHOCTH LUIMHApA U
KOHYyCa, yMETh IPUMEHSITh UX TPU PEIICHUH 3a/1a4;
BJIQ/IETh MOHATHSIMHU O TUIOIIAIN cepbl U YMETh MPUMEHSATH €r0 MPH PEIICHUH 3a]1aY;
YMETh pelIaTh 3a/1a9i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M TEJ BPAIICHHUS;
BIIQJIETh TOHATUSMU O MOAOOMH B TMPOCTPAHCTBE M YMETh pelIaTh 3aJayd Ha OTHOIICHHE
00BEMOB U TUIONIA/ICH TOBEPXHOCTEH MTOJJOOHBIX QUTYD.

Yuawutics nonyuut 603mMoACHOCMb HAYYUMBCAL:
enadems NOHAMUEM 2eoMempudecKue Mecma modeKk 8 nNpoCmpaHcmee u ymenms NpUMEeHAmMb Ux
0J151 peueHus 3a0ay;
yMemyb NPUMEHAMb OJis peuleHusl 3a0ay C80UCMBA NIOCKUX U 08YCPAHHBIX Y2108, MPexespanHo20
yena, meopemul KOCUHYCO8 U CUHYCO8 OJisl MPexepanHoz2o yea;
enademsv NOHAMUAMU YEHMPAIbHOE U NAPANNENIbHOe NPOEKMUPOGAHUE U NPUMEHAMb UX NpU
NOCMPOeHUU CeyeHUll MHO202PAHHUKO8 MemOoO0OM NPOEKYULL,
umemv npeocmasgienue 0 pazeepmke MHO20ZPAHHUKA U KpamyauuieM nymu HA NO8epXHOCHU
MHO202PAHHUKA,
umemnv npedcmasierHue 0 KOHU4eCKUx ceyeHusix,
umMemv npeocmasienue o0 Kacarwuxcs cgepax u KOMOUHAyUu mejl 6paujenus U ymems
NPUMEHAMb UX NPU PeUeHUU 3a0al,
NpUMEeHAMb NpU peulenuu 3a0a4 hopmyy paccmosanus Om mouxku 00 NIOCKOCMU;
enadems pAazHblMU Cnocobamu 3a0auus NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb Npu
peuleHuu 3a0ay;
NPpUMEHAMb NpU peulenuu 3a0a4 U 00Ka3amenbCmee meopem 6eKMOPHblU Memoo U Memoo
KOOpOuHam;
umMems npedcmasienue 06 aKcuomax oovema, NPUMeHsIms Gopmynvl 06beMO8 NPIMOY201bHO2O
napanieienunedd, npusMbl U NUPAMUObL, Mempas’opa npu peuleHuly 3a0ay,
NpUMeHAMb meopemvl 06 OMHOWEHUSX 00BbEMOB8 NPU peleHUl 3a0al,
NpUMeHAmMb UHmezpan O/ 8blYUCTIeHUs. 00beMO8 U NOoGepXHOCHell mejl 8PAeHUs], BbIYUCTEHUS
naowaou cgepuyecko2o nosca u 00vema waposo2o Closi;
UMemsb npeocmasienue 0 OBUNCEHUAX 8 NPOCMPAHCMEe: NAPaLlelbHOM NepeHoce, CUMMEmpUU
OMHOCUMENLHO NIAOCKOCMU, YEHMPATbHOU CUMMEmMpUy, Nnoeopome OMHOCUMENbHO HPAMOU,
BUHMOBOU CUMMEMPUU, YMEMb NPUMEHAMb UX NPU PEUEHUU 3A0ay,
umemyb npedcmasierue o naouaou Opmo20HAILHOU NPOEKYUL;
uUMemsb npeocmagieHue 0 mpexecpaHHoM U MHO20ZPAHHOM Yeie U NPUMEHAMb C80UCMEA NIOCKUX
V2ll08 MHO202PAHHO20 Y2l NPU peueHuu 3a0ay,
UMemb Npeocmasienus 0 npeodopazo8anuy noooous, 20Momemuy U ymems NpUMeHsIms ux npu
pewenuu 3a0ay;
yMemb pewams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu;
yMemsb npuUMeHAmb hopmyibl 00beM08 npu peueHuu 3a0adu.
B noBceHeBHOI KU3HM U NIPH U3Y4YEHUH APYTUX NMPeIMETOB
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Yuawuticsa nayuumces:
COCTaBJISITh C MCIOJIb30BaHUEM CBOWCTB M€OMETPUYECKUX (DUTYp MaTeMaTUYeCKUe MOJETH AJis
pelIeHus 3a/ad MPAKTUYECKOTO XapakTepa W 3a/ad M3 CMEXKHBIX TUCIUIUIMH, UCCIEAOBaTh
MOJIy4YE€HHBIE MOJIETIH U UHTEPIPETUPOBATH PE3YJIbTAT.
BeKTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

Yuawuiicsa nayuumces:
BIIQJICTh MOHITHSIMH BEKTOPBI U X KOOPJIUHATHI; YMETh BBIMOJIHATH ONEPAIUU HAJ BEKTOPaMHU;
UCIOJIb30BaTh CKAJSIPHOE MPOU3BECHIE BEKTOPOB MPHU PELICHUH 3a]1aY;
MIPUMEHSITh ypaBHEHUE IJIOCKOCTH, (DOPMYITYy PacCTOSHUS MEXKIy TOYKAMHU, YpaBHEHHE CQEpbI
IIpH pELICHUH 33]1aY;
MIPUMEHSITh BEKTOPBI U METOJ] KOOPJAUHAT B TIPOCTPAHCTBE TMPHU PEIICHUU 3a/1a4.

Yuawuiics nonyuur 803mM00CHOCHb HAYUUMBCAL:
Haxooums 06vem napaiieienuneda u mempa’aopd, 3a0AHHbIX KOOPOUHAMAMU CEOUX BEPULUH;
3a0a8amo NPAMYIO 8 NPOCMPAHCIEe;
HAaxoo0ums paccmosiHue om moyku 00 NI0OCKOCMU 8 cucmeme KOOpOUHAm,
HAX00Umb PACCMOsIHUE MeHCOy CKPeUUBAIOWUMUCS NPAMbIMY, 3A0AHHbIMU 8 Ccucmeme
KOOpOuHam.
Hcropusi u MeTOAbI MATEMATHKH

Yuawutics nayuumces:
UMETh MpEJCTaBICHUE O BKJIaJe BBIJAIOMUXCI MAaTEMAaTUKOB B Pa3BUTHE HAYKU;
MMOHUMATh POJIb MAaTEMAaTUKU B pa3BUTUH Poccuu;
HCIIOJIb30BaTh OCHOBHBIE METOJBl JO0Ka3aTelbCTBa, MPOBOAUTH JOKa3aTelbCTBO U
BBITIOJIHSITH OTIPOBEPIKCHUE;
NPUMEHSITh OCHOBHBIE METOABl pEUICHHS MaTeMaTH4YeCKUX 3ajJady; Ha OCHOBE
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJIC XapaKTEPU30BATh KPACOTy H COBEPIICHCTB O
OKPY>KaloIlero MUpa U Mpou3BeICHUN HCKYCCTBA;
MPUMCHATHh MPOCTCHITNE TPOTPAMMHBEIE CPEACTBAa M JJICKTPOHHO-KOMMYHHKAITHOHHBIE
CHUCTEMBI MIPHU PELICHUU MaTeMaTUYECKHUX 3a/ay;
MOJIb30BAaThCS MPHUKIAJIHBIMU MIPOTPAMMaMH U TPOTPAaMMaMU CUMBOJIBHBIX BBIYUCIICHHUI
JUJISl UCCIEAOBAaHMSI MAaTEMAaTUYECKUX 00OBHEKTOB.

Yuawuiics nonyuum 603modxcHocme Hayuumocs:
npuMeHAms MamemamuyecKkue 3HAHUL K UCCAe008AHUIO OKpydcanouezo Mmupa
(MoOenuposanue uzuieckux npoyeccos, 3a0aiu IKOHOMUKU).

*

*

*

I

*

1I1. Cooepircanue yueono2o npeomema

10 kaace

DJIeMEeHThl TEOPUHM MHOKECTB M MATEMATHYECKO JOTHKH

[TonsiTue MHOXecTBa. XapaKTePUCTUUYECKOE CBOMCTBO, 3JIEMEHT MHOXECTBa, IyCTOe,
KOHeuyHoe, OeckoHeuyHoe MHOKecTBa. CmnocoOBl 3agaHust MHOXeCTB. IloagMHOXKECTBO.
OTHOIIEHUS MPUHAMJICKHOCTH, BKIIOUEHHS, paBeHcTBa. Onepanuu HaJ MHOXXECTBaMH, HX
WUILTIOCTPAIMH C TTOMOIIBI0 KpyroB Ditnepa. Cuémusbie u Hecuémuvie MHONCECMEA.

VicTuHHBIE M JOXKHBIE BBICKA3bIBaHUS (YTBEPXKACHHs), ONEpAlMU HaJ BBICKa3bIBAHUSMU.
KBaHTOpEHI CymecTBOBaHUS U BCEOOIIHOCTH. Aeebpa 6biCKA3bIBAHUIL.

3akoHbl JNOTUKU. OcHoGHble Jnocuveckue npasuia. PelieHWe IJOTHYECKUX 3ajay C
HCIIOJIb30BAHUEM KPYroB Duliepa.

Ymo3zaktouenus. OG0CHOBaHUE M JI0KA3aTeNbCTBO B MareMaruke. OmnpeneneHus. Teopemsl.
Buowr ookazamenvcme. Mamemamuueckas unOykyus. YTBEpXKIEHUS: 0OpaTHOE AaHHOMY,
NPOMUBONOJIONHCHOE, 0OpamHoe npomueononoxcHomy. IIpusHak u cBoicTBO, HEOOXOIUMBIE U
JTOCTaTOYHBIC yCIOBUS.
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Yucaa 1 BLIpaKeHus

MHoskecTBa HaTypalibHBIX, LEIbIX, PAllUOHATIBHBIX, JCHCTBUTEIbHBIX YKcell. Pannannas mepa
yria. TpuroHomerpuueckass OKpyKHOCTb. CHHYC, KOCMHYC, TAHI€HC M KOTAHI'€HC YHCIa.
Tpuronomerpuueckue ¢GoOpMylbl MNPUBEACHUS W  CIOXKEHHUS, (OpPMyIbl JABOHHOIO U
nosioBuHHOTO yria. [IpeoOpazoBaHne CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKUX (YHKIHUH B
Npou3BeAeHuEe U 00paTHbIe MpeoOpa3oBaHus.

CrerneHp ¢ JCHCTBUTENBHBIM IOKa3aTelieM, CBOMcTBa creneHu. Yucno e. Jlorapudwm,
cBolicTBa Jorapudma. JlecaTUIHBIA M HATYpaIbHBIN JIOTapU(PMBI.

ToxnecTBeHHbIE TPEOOPA30BAHUS TPUTOHOMETPUUYECKHUX, JOrapu(PMHUUECKUX, CTECHEHHBIX U
UppalnroHaIbHBIX BbIpaKEHUI.

Merton MaTeMaTUYECKON MHIYKIIUU.

Ocnoenass meopema apugpmemuxu. Ocmamku u cpasuwenus. Aneopumm Eeknuoa.
Kumaiickass meopema 06 ocmamxax. Manas meopema @Pepma. Cucmemvi cuucieHus,
omaudHsle om decamuynvlx. Oynkyus Jiaepa, 4Ucio u cymma oeaumenell HAMYpaibHO20
yucaa.

Ocnosnass  meopema ancedopwi. Ilpugooumvie U  HenpugooumMvle MHO2OUNEHbI.
Cummempuyeckue mnoz2ounensvl. Llenovuciennvie u yeao3Haunvle MHO20YIEHDL.

YpaBHeHHsI M HEpABEHCTBA

VYpaBHeHuUe, ABISIONIEECS CIEACTBUEM JPYroro ypaBHEHMS; YpaBHEHHUS, PaBHOCHIJIbHBIE Ha
MHOKECTBE, paBHOCUJIbHBIE TpeoOpa30BaHUsl YPaBHEHUM.

Tpuronomerpuueckue, moka3aTelbHbIE, JOTapU(PMUUECKIE U UPPAIMOHATIbHbIE YPAaBHCHHS U
HepaBeHCTBA. Tunel ypaBHeHU. PemieHre ypaBHEHUN 1 HEPABEHCTB.

MeToa MHTEPBAIOB /ISl PEIICHHS] HepaBeHCTB. I paduueckue METOIbI pelIeHUs] ypaBHEHUN
U HEpaBeHCTB. PellleHne ypaBHEHUIl U HEPABEHCTB, COJAEPXKAIIUX MEPEMEHHYIO IMOJ 3HAKOM
MOJTYJIS.

CucreMbpl TPUTOHOMETPUYECKUX, IMOKA3aTEIbHBIX, JIOTAPU(PMUUYECKUX U HPPALUOHAIBHBIX
ypaBHeHUH. CuHcTeMbl TPUTOHOMETPUYECKHX, IOKa3aTeNbHBIX, JOrapupmMuyueckux u
UppayuoOHAalbHbIX HEPABEHCTB.

VYpaBHeHUS, CUCTEMBl YpaBHEHUH ¢ mapaMeTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypagnenuii cmenenu @viuie 8mopotli cneyuanbhvlx 6udos. Dopmynvl Buema.
Teopema be3y. Juogpanmoswl ypagnenus. Pewenue ypasueHnuti 8 KOMNIeKCHbIX YUCAAX.

Hepasencmea o cpeonux. Hepasencmeo Bepuynnu.

DYHKUUHU

OyHKIUS U €€ CBOMCTBA; HYIU (PYHKIUU, MPOMEKYTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbmiee n HauMeHbIee 3HaYCHUST QYHKIUU. PyHKYuu «OpobHAs yacms yuciay y = {x} u
«yenas yacmo yucia» y = [x].

B3aumno o6patHbie pyHkuuu. I'paduxu B3auMHO 00paTHBIX QYHKIHMA.

CrenenHas, nmokasarenbHas, Jorapudmudeckas GQyHKINHI, UX CBONUCTBA U TpadUKH.

[IpeoOpazoBanuss TpadukoB (PYHKIMNA: CIABUT, YMHOXEHHE Ha YHUCIO0, CHUMMETPHS
OTHOCHUTEIHHO KOOPJAUHATHBIX OCEH M Hauala KOOPAUHAT.

I'eomeTpHyecKne (l)I/IFVDbI B IIPOCTPAHCTBEC M UX B3AMMHOC PACHIOJIOKCHHUE

Axcuomatuka crepeomerpun. [lepBrie crienctBus akcuoM. [locTpoeHust B mpoCTpaHCTBE.
B3aumHoe pacnonoxeHue MNpsSMBIX W IUIOCKOCTEM B MPOCTPAHCTBE: IepeceKaroluecs,
napajuieJbHble U CKPEUIMBAIOIINUECS MPsSIMbIE, MApaLUIENbHOCTh U MEPIEHIUKYISIPHOCTD NPSIMON U
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IUIOCKOCTH,  NapajuleIbHOCTh M NEPHEHAMKYISIPHOCTh  JOBYX  IUIockocted.  IlpusHaku
MapAJUIEIbHOCTH U NEPIIEHANKYIIPHOCTH IPSAMBIX U INIOCKOCTEM.

Ilepnenqukynsap u HakIOHHAs. Teopema 0 TPEX MEePIEHIUKYISIPAX.

JByrpanubiii yroi. JIMHEWHBI yrojl ABYIpaHHOTO yrija. MHororpaHHble yribl. Beimykibie
MHOT'OTPaHHbIE YIJIbI.

BHyTpeHHMe U rpaHuYHbIE TOUKU IPOCTPAHCTBEHHBIX (uryp. IloHaTHs reomeTpuyeckoro Tena u
€ro IIOBEPXHOCTH.

MHororpaHHMKM U MHOTOI'paHHbIE TIOBEPXHOCTH. BepiinHsbl, rpanu u péopa MHOIOIPaHHHUKOB.
Bemmyxsible MHororpanHuku. Teopema Oiinepa. CeueHUS MHOTIOIPAHHUKOB IUIOCKOCTSIMH.
Pa3BEpTKM MHOTOIpaHHBIX IIOBEPXHOCTEM.

IInpamupa u e€ sneMenTsl. Terpasap. [IpaBunbHas nupamuga. Y ced€HHas nupamMuaa.

IIpusma u e€ snemenTsl. [IpsaMas u HakionHas npusMma. IIpasunenas npusma. [lapamienenunen.
Ky®0.

IIpaBuabHBIE MHOTOIpAaHHHMKH (TE€Tpasp, KyO, OKTa’ap, AoAeKasap, ukocaszap). Iloctpoenue
IIPaBWJIbHBIX MHOI'OIPAaHHUKOB. J|BONCTBEHHBIE INpaBUIIbHbIE MHOTrOrpaHHuku. [lomynpaBuibHble
(apxuMeI0BbI) MHOTOTPAaHHUKH.

HN3MepeHue reoMeTpHYeCKUX BEJIUYUH

PaccrosiHue mexnay aByms Toukamu. PaBeHCTBO M mopobue ¢uryp. PaccrosHue OT TOYKH 10
¢burypel (B YaCTHOCTH, OT TOYKH JIO TPSAMOW, OT TOYKH JIO TUIOCKOCTH). PaccTosiHme Mexmy
¢burypamu (B 4aCTHOCTH MEXJy MPSIMBIMH, MEXY IPSAMOM U IIIOCKOCTBIO, MEX]Y IJIOCKOCTSAMHU).

VYIuIBL: yro My INIOCKOCTAMM, YIOJl MEXAY IPSIMBIMH, YIOJl MEXAY MPSMOM U INIOCKOCTBIO.

CummMeTpus

OOmee MOHATHE O CHUMMETpHHM (QHUTyp. OJIEMEHTHl CUMMETPHH TPABWIIBHBIX IMUPAMUA H
NPaBUWIBHBIX TIPU3M, IPABUIIBHBIX MHOTOTPaHHHUKOB.
CopneprkaHue mpeMeTa o Ki1accaM 00ydeHHs OTPaKEHO B TEMaTHYECKOM IUIAHHPOBAHHH.

11 kiaace

Yuciia 1 BHIPAKEHUA

MHOXECTBO KOMIUIEKCHBIX u4Hcenl. JlelcTBUS ¢ KOMIUIEKCHBIMU 4HciiaMd. KoMIuiekcHO
conpsbkEHHbIE yuciaa. Moaynb W apryMeHT uucna. Ipuconomempuueckas gopma
KOMNJIEKCHO20 Yucid.

DYHKUUHU

OyHKIMSA U €€ CBONCTBA; HYNIH (QYHKIUU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTD.
HauGonpimee u HaumeHbliee 3HaueHuss GpyHkuuu. [lepuonnyeckas QyHKUUs U €€ HaMMEHBIINI
nepuo. YéTHble U HEUETHBIE (PYHKIIUH.

Tpuronomerpuueckre GyHKIMH YUCIOBOTO apryMeHTa y = C0S X, y = Sin X, y =tg x, y = ctg x.
CpoiictBa u rpaduku TpUroHOMEeTpuuecKux QyHKuuH. OOpaTHbE TPUTOHOMETPUUYECKUE
(GyHKIMY, UX TJIaBHbIE 3HaYEHUsI, CBOICTBA U I'padUKH.

[IpeoOpa3zoBanus rpagukoB (GYHKIMNA: CIBUI, YMHOXEHHE Ha YHUCIO, CUMMETpHUs
OTHOCUTEJIIbHO KOOPJMHATHBIX OCEN M Ha4ajaa KOOpJIUHAaT.

DJeMEeHThHI MATEMATHYECKOr0 aHAJu3a

BeckoHeuno Majple M OECKOHEYHO OOJBIIHE YHCJIOBBIE OCICHOBATECIBHO CTH. Hpe)len
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YHCIIOBOW MOCIIEA0BATEIHHOCTH. beckoHeuHo yObIBatomiast reoMmeTpruecKasi Iporpeccus.

[Tonsitue mpenena GyHkum B Touke. [lowamue npedena GyHkyuu 6 OeCKOHeuHOoCmU.
Acumnmomul epagura ¢pynxkyuu. HenpepbIBHOCTh PYHKIHU.

Ceoticmea Henpepbvignbix hyukyuil. Teopema Betiepwumpacca 051 Henpepvl8HblX QYHKYULL.

Huddepenuupyemocts ¢ynkuuu. IIpoumsBognas ¢ynkuuum B Touke. KacartenpHas K
rpaduky ¢yHKIuu. ['eomMeTpuueckuii W (PU3UYECKUA CMBICT MPOU3BOAHOU. [Ipumenenue
npouzgoonot 6  ¢usuke.  IlpousBoaHble  dyeMeHTapHBIX  (QyHkuui. IIpaBuna
nudGepeHITUPOBAHHUS.

Bmopas npouszeoonas, eé ceomempuueckuii u pu3uuecKuti cmMulcl.

Touku skcTpemyma (MakcuMyma M MuHHMyMa). McciaenoBanue aneMeHTapHBIX (GYHKIUN
Ha TOYKHM JKCTpeMyMa, HaumOoyblliee W HaWUMEHbIIEe 3HAYCHUS C MOMOIIBIO IMPOU3BOJHOM.
Ilocmpoenue epagurkos Gyukyuti ¢ nomowpro npouzsooHvlx. llpumenenue npouzsooHol npu
peuteHuy NPUKIAOHbIX 3a0ad, Had MAKCUMYM U MUHUMYM.

[TepBooOpa3nas. Heompenenéunwiii muTerpan. IleppooOpasHbie 3jieMEHTapHBIX (DYHKIIHA.
[Mnomane kpuBonuHelHOW Tpamenuu. Dopmyna Herotona—IJleliOnuma. OnpenenéHHbINd
uHTerpaia. Beruncienue miuomaneid miockux Guryp u o6vémos men 8paujenusi ¢ HOMOUbIO
unmeezpana.

Hugdpepenyuanvuvie ypasuenus nepeozo u 6mopo2o nopsaokd.

KomMOHHATOPHKA, BEPOSITHOCTh M CTATHCTHKA, JIOTHKA U Teopusi rpadoB

[IpaBuiio mpousBeneHus B komOuHaropuke. Coequnenus: 6e3 mopropenuil. CoueTaHuss U UX
cBoiictBa. bunom Hetotona. Coedunenus ¢ noemopenusamu.

BepositHocTh coObiTHs. CyMMa BepOSITHOCTEH HECOBMECTHBIX COOBITUH. [IpoTHBOMONOKHBIE
coObITHA. YCJIOBHast BeposiTHOCTh. HeszaBucumbie coObiTHsA. IIponsBeneHne BepOsSTHOCTEH
He3aBUCUMBIX coObITHL. @opmyna bepuymnu. ®opmyna mnonHoit BepositHocTU. Dopmyna
baiieca.

Beposamnocmuoe npocmpancmeo. Axcuomer meopuu 6eposamuocmei.

JluckpeTHble  ciay4yaliHble  BEJIMYMHBI M  uX  pacnpexaeneHus. CoBMecTHBIE
pacnpenenenus. PacnpeneineHue CyMMbl M TPOU3BEICHHUS HE3aBUCHUMBIX CIyYalHBIX
BEJIMYMH. MaTeMaTuueckoe OKUJIaHUE U JUCIIEPCHUS CIIyYalHOW BEJIMYMHBI. MaTeMaTH4eCcKoe
0KUJIaHUE U JUCIEPCHUS CYMMBI CIIy4YalHBIX BEJIIMYHUH.

bunapnas cayvaiiHas  BenuuwHa, pacnpenenenue  bepnymnu.  ['eomeTrpuueckoe
pacnpezneineHue. bUHOMUaIbHOE pacpeaelICeHUE U €ro CBOMCTBA.

HenpepriBHbIE citydaiiHble BeaW4YuHBL. [[10THOCTH BeposTHOCTH. DYHKIUSA pacupeeIeHUs.
PaBHOMepHOE pacnipenesieHue.

HopMmanenoe pacnipenenenue. @ynkuus Jlamiaca. [lapaMeTpsl HOpMaJIBbHOTO paclpeeIICHUS.
[IpumMepbl ciy4yaliHBIX BENWYHUH, MOJYUHEHHBIX HOPMAIbLHOMY 3aKOHY (MOTPEIIHOCTH
U3MEpPEHUM, POCT YETOBEKA).

3akon Oonvuux yucen. Bvibopounwviii memoo uzmepenus eeposmuocmei. Poav 3axona
OOoNbWUX YUCeN 8 HAYKe, npupoode u oouecmae.

Koppensuus nByx cnydaitHeix BenuuuH. [ToHsTHE 0 KOADPHUITMEHTE KOPPETALIUH.

Cmamucmuuyeckas eunomesa. Cmamucmuyeckue Kpumepuu. Cmamucmuueckas
3Hauumocms. IIposepka npocmetiuiux 2unomes.

OcHogHble noHamus meopuu 2pagos.

T'eomeTpnuyeckue GUrypnl B IPOCTPAHCTBE H X B3AHMHOE PACHOJIOKEeHH e

Konycer 1 nmununapel. CeueHns KOHyca M HWIMHAPA IIOCKOCTBIO, MMAPATUIEIbHON OCHOBAHUIO.
Konyc u munuuap Bpamienus. Konnueckue ceuenus (dmmmrc, rumnepbona, mapabona). Chepa u
map. Ilepeceuenne mapa m miockoctu. Kacanme cdepsl u miockocTd. OMOpHBIE TIIOCKOCTH
MIPOCTPAHCTBEHHBIX (QUTYD.
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HN3MepeHHe reoMeTpPHUYECKHX BeJIHNYHH

[Tonsitne 00bEMa Tena. OOBEMBI HWIIMHIPA U IPU3MBI, KOHYCa U MUPAMU/IbIL, apa.

O06BEMBI TOAOOHBIX (HUTYP.

[Tonsitne 1uIOmA M MOBEPXHOCTU. I[liomanu MOBEpXHOCTEH MHOIOIPaHHUKOB, IHJIMHIPOB,
KoHycoB. [iomans cdepsr.

IIpeoopa3oBanug. CuMmMeTpus

[TapamtenpHOE  IIPOEKTUPOBAHUE. OproronanbHoe  mpoekTupoBaHue.  LleHTpanbHOE
MIPOCKTUPOBAHME (TIEPCIICKTHRA).

HBwxkenus. OOmme CBoiCTBa MABWKCHUN. BuIbl JBWKCHMIA: TapalieldbHBIA MEpPEHOC,
CUMMETPUHU OTHOCUTEIIBbHO, TOUKH, IPSIMOM U INIOCKOCTH, IIOBOPOT.

DNeMEeHTH CHMMETPHUH cephl U Mapa, MIIHHIPOB U KOHYCOB BPAIICHHS.

I'omoTtetus u mpeobpazoBaHus MOI00US.

KoopanHarnl 1 BeKTOPbI

JlexkapToBbl KOOpAMHATBl B mpocTpaHcTBE. Dopmyna pacCTOSHHMS MEXKIY IBYMS TOUYKaMHU.
Koopaunatsl cepenuabl oTpeska. 3ananus Guryp ypaBHEHUSIMHA. Y paBHEHHUS CEePhI U TNIOCKOCTH.

BexTopsl. Monyne BekTopa. PaBeHCTBO BEKTOpOB. Cil0’K€HUE BEKTOPOB M YMHOKEHUE BEKTOpa
Ha yucno. KoumHeapHble M KOMILTaHApHbIE BEKTOPHI. Pa3iioxkeHne BeKTopa Ha IVIOCKOCTH 110 JBYM
HEKOJUIMHEApHBIM BEKTOpaM. Pa3jokeHue BEKTOpa B IMPOCTPAHCTBE IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. KoopauHnatsl Bekropa. Yros Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Coneprkanue npeamera 1o KiaccaM 00y4eHUs! OTPaXEeHO B TEMaTUYECKOM IUIaHUPOBaHUH.
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111, Temamuueckoe naanuposanue y4eono2o0 npeomema

10 kaxacc
Ne i/mt Ha3Banue riiaBsl Komnyectso
4acoB
Auredpa
1. I'nmaBa I. Anre6pa 7—9 knaccoB (IOBTOpeHUE) 5
2. I'naBa II. JlennmocTh umcen 12
3. I'naBa I1I. MHOTOUIEHBI. ANreOpanvecKue ypaBHEHUS 17
4, I'maBa IV. CteneHb ¢ JeCTBUTEILHEIM [TOKA3aTEIEM 11
o. I'maa V. Crenennas GpyHkuus 16
6. I'maBa VI. [loka3aTenpHas pyHKIUSA 11
1. I'masa VII. Jlorapudmuueckast GpyHKIus 17
8. I'masa VIII. Tpuronomerpuueckue GopMyIIbt 24
9. I'maBa IX. TpuronomeTpuyeckue ypaBHEHHUs 21
I'eomeTpus
10. | IloBTOpeHue 2
11. Baeneuue 3
12. | I'maBal. [lapamnenbHOCTH HPSMBIX U IUIOCKOCTEH 20
13. | I'masa II. [lepieHAMKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH 20
14. | I'nasa IIl. MHororpanHuku 19
15. | IloBTOpenue 12
Hroro 210
11 kaace
Ne ni/mm Ha3Banue riaBsl Komnuectso
4acoB
Anredpa
1. IToBTOpEeHME 5
2. I'naBa I. Tpuronomerpuueckue QyHKIUH 19
3. I'masa II. IIpousBonHas u €€ reOMETPUUYECKUN CMBICTT 22
4. I'naga III. [IpumeHeHue NPOU3BOJHON K MCCIIETOBAHUIO (DYHKIHMI 16
5. I'masa IV. [lepBooOpa3Has u uHTErpa 15
6. I'maBa V. KombunaTopuka 13
1. I'maBa VI. DneMeHThI TeOpuU BEpOSITHOCTEN 11
8. I'naBa VII. KomnuiekcHsle uncia 14
I'eomerpus
9. [ToBTOpEeHune 2
10. | I'maBa VI. Hunuuap, KoHYC U miap 18
11. | I'maa VII. O6beMsbI TN 17
12. | I'maBa IV. BekTopbl B IpOCTpaHCTBE 6
13. | I'maBa V. MeTtoxa KoOpAWHAT B MIPOCTPAHCTBE. JBIKEHHS 16
14. | UToroBoe MOBTOPCHHE 30
Hroro 204
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