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IlosicHuTe ILHAA 3aIMCKA

[Iporpamma  yuebHOro mpeamera «MartemaTnka: anrebpa M Hayana
MaTEeMaTU4YeCKOro aHanusa, reomerpuss B 10-11 kmaccax (yriayOJeHHBIM YpOBEHB)»
pa3paboTaHa B COOTBETCTBUH C:

1. ®enepanbHbiM 3ak0OHOM OT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu B
Poccuiickoit @eneparuny (C ”BMEHEHUSIMHU U JOTIOJTHEHUSIMU );

2. denepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPETHETO
oO1ero o0pa3oBaHusi, YTBEPKJACHHBIM MPUKA30M MHUHHCTEPCTBA 0Opa30BaHUS U HAYyKU

P® No 413 ot 17 mast 2012 1. (¢ uBMEHEHUSIMU U JOTIOJHEHUSIMU);

3. OcHOBHOI 00pa30BaTEIbHON MPOrpaMMoOil CpeHero oOiiero oOpa3oBaHuUs
MBOY IO Ne 4.
4. ABTOpcKol npuMepHOil mporpammoil A. I'. MopakoBuya (mpouiabHBIMA

YpOBEHb) U aBTOPCKOM mporpammsel mo mMaremaruke JI.C. Artanacsna, B.®. byry3oBa,
C.b. Kamomuera, JI.C. KuceneBa, O.I'. Ilo3nsika: «I'eomerpusalO-11 xmace». »,
OMmyOJIMKOBaHHBIX B cOOpHHKax padouux nmporpamm 10-11 kmacesl / Coct. Bypmucrpoa
T.A. - M.: IIpocBemienue, 2018.

S. [TonoxenueM o pabounx mporpamMmax Y4YeOHBIX KypcOB, MPEAMETOB,
mucrutuind (moayieir) MbOY 1O Ne 4.

[TporpamMMa npezmnosaraeT UCIOIb30BAHUE CIEAYIOIUX YU€OHUKOB, BKIFOUEHHBIX
B @enepanbHblii mnepedyeHb yueOHuMkoOB (IIpukaz MuHHcTepcTBa TPOCBEILICHUS
Poccuiickoii deneparum ot 28.12.2018 Ne 345 (pexn. ot 08.05.2019) «O denepanbHOM
nepeyHe y4eOHUKOB, PEKOMEHIIYEMBIX K HCIOJIb30BAHUIO MPU peaTU3alUd UMEIOIIUX

rOCyIapCTBEHHYIO AKKPEAUTALMIO 00pa30BaTEIbHBIX MPOTpaMM HA4yaJbHOTO OOILIEro,

Kaace Ha3Banue yueOHuKa ABTOpBI HN3parenbcTBo
10 Marematuka: anre6pa u Hadana | Y. 1.: Mopakosuu A.T"., 000 "UOIL]
MaTEMaTUYECKOrO aHaJIN3a, CemenoB I11.B.; U. 2.: | MHEMO3HMHA"
reoMmeTpusi. Ainredpa u Havana Mopakosuu A.T'. u np.,
MaTEMaTUYECKOTO aHaIN3a nox pea. MopakoBuua
(6a30BbIii U yrayOJeHHBIH AlT.
ypOBHH) (B 2 4acTsix)
11 Maremaruka: anrebpa u Hadasia | AtanacsH JI.C, bByty3os AO 2
MaTEeMaTUYECKOr0 aHaJIn3a, B.®., Kagomues Cb. u | «M3maTenscTBO
reometpust. ['eomerpus (6a30BbIi Ip. «IIpocsemenne»
1 yIrIyOJICHHBIA YPOBEHB )




OCHOBHOTO 00IIIETO, CPEAHETO 00IIETo 00pa30BaAHUSI):

B y‘I@6HOM II1aHC JJIA U3YUCHH IPpeaAMEeTa OTBCACHO!:

Knacc YacoB B HeJIEIIO YacoB B roJ1
10 6 204
11 6 204
BCEI'O 12 408

*C yenvio 8binoNHeHUs. YieOH020 NIAHA 8 Nepuod KApaHmuHa no 3a00.1e6aemocmu
epunnom, OPBU u opyeumu ungexyuonnvimu 3a601e6aHUAMU, 8 NEPUOD YPE3GbIUALUHBIX
cumyayuil, HeO1a20NPUAMHBLIX NO200HbIX YCA08Ull  00pPA308aMENbHbIL  NPOYecc Nno
yueOHOMY  npeomemy — OCYUW,eCmEIsAemcsi C  UCHOIb308AHUEM  00pA3068aAMENbHBIX
niam@opm uiu UHuIX Gopm OUCMAHYUOHHBIX MEXHONO2UU, YMBEPHCOCHHbIX NPUKAZOM
oupexmopa.

CornacHo yuyeOHOMY IJIJaHY Ha M3y4YE€HHE MATEMAaTHKU Ha NPO(HIBHOM YpOBHE B
10 u 11 wiaccax oTBoauTCS 6 4acOB B HEAEIIO, U3 KOTOPBIX MPEAYCMOTPEHO 4 4Haca B
HEJICNII0 Ha U3YYEHHUE pasjielia areOpbl U Hayal MaTeMaTUYeCKOro aHaiu3a U 2 Jaca Ha
M3y4YCHHE pa3aera TEOMETPHH.

B coorBerctBuM ¢ npuHATor KoOHUEnuuen pasBUTHUS MaTEMaTUYECKOIO
oOpazoBanust B Poccuiickoii ®enepanuu, maTreMaTH4ecKoe OOpa30BaHUE pEIIaeT, B
YaCTHOCTH, CJEAYIOIINE KIIFOUEBbIC 3a/1a4u:

—  «IPEeNOCTaBIATh KAKIOMY O0O0ydYaromemMycsi BO3MOKHOCTb JOCTHKEHUS YPOBHS
MaTeMaTUYECKUX 3HAHUN, HEOOXOIUMOro Jyisi JajbHEWIEeW YCHEeNIHOW JKWU3HU B
00I1IeCTBEY;

— «obecreunBaTh HEOOXOJMMOE CTpaHE YHCIIO BBIMTYCKHHKOB, MaTe€MaTH4YecKas
MOJrOTOBKA KOTOPBIX JOCTATOYHA JJIA MPOJOJDKEHHS OOpa3oBaHMS B Pa3IUYHBIX
HampaBJICHUSIX M Ui [PAKTUYECKOW JIESITEIbHOCTH, BKIIOYash IMpEnojaBaHHe
MaTE€MaTUKH, MaTeMaTHYeCKUE HCCIeAoBaHMs, padoTy B cdepe HHOOPMAIMOHHBIX
TEXHOJIOTUH U JIp.»;

— «B OCHOBHOM OOIEeM U CpeaHeM o0mieM o0pa30BaHUU  HEOOXOIUMO
IPeayCMOTPETh MOATOTOBKY OOYyYarolIMXCsi B COOTBETCTBUM C MX 3alpOCaMu K YPOBHIO

ITOATOTOBKH B chepe MaTEMAaTHIECKOTO 00Pa30BaHM.



CoOTBETCTBEHHO, BBIJCIAIOTCS TPU HAmpaBiIeHUs TpeOOBaHWN K pe3yibTaraM
MaTeMaTU4YeCKOro 00pa3oBaHUs:

1) NpaKTHUKO-OPUCHTUPOBAHHOE MaTeMaTh4yeckoe oOpa3oBaHWEe (MaTeMaTHKa s
KU3HU);

2) MaTteMaTHKa JUIsl UCIIOJIb30BaHUS B IPO(PECCHU;

3) TBOpUYeCKOE HaIpaBlicHHE, Ha KOTOPOE HAIlEJICHbl T€ OOYyYaroIIuecsi, KOTOphIC
IUTAHUPYIOT 3aHUMATHCS TBOPYECKOM M HCCIEA0BaTEIbCKOW paboToi B oOiactu
MaTeMaTUKH, PU3UKH, SKOHOMUKH U IPYTUX 00JIACTSX.

[Ipu M3yyeHun MaTeMaTHKU Ha YrIyOJI€HHOM YPOHE MPENbABISIIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIIHE HaIlpaBJICHUIO «MaTeMaTuKa TUTSE podeccCuoHATbHON
NEATEIBHOCTH; BMECTE C TEM BBIITYCKHHUK I0JIy4a€T BO3MOKHOCTb U3yUYUTh MATEMATUKY
Ha Topa3no OoJjiee BBICOKOM YpPOBHE, YTO CO34acT (PYHIAMEHT i JajdbHEHIIero
CEPBE3HOT0 U3YUECHHUS] MATEMATUKH B BY3€.

B nmnporpamme Oonblioe BHUMaHHE YIENSETCA MPAKTUKO-OPUEHTHUPOBAHHBIM
3amayaM. OHa U3 OCHOBHBIX LI€JIel — CO37aTh IPOrpaMmy, i€ €CTh MECTO MIPUMEHEHHIO
MaTEMaTUYECKUX 3HAHUN B )KU3HHU.

[Ipy w3yyeHun maremMaTUKd OOJbIIOE BHUMAHUE YACNSETCS  Pa3BUTHIO
KOMMYHHUKATUBHBIX yMEHUH ((popMyIupoBaTh, apryMEHTUPOBAaTh U KPUTHKOBATH),
(OpMUPOBAaHHIO OCHOB JIOTMYECKOIO MBIIUICHUSI B YacTH IMPOBEPKH HCTUHHOCTU U
JIO’)KHOCTU ~ YTBEPXKACHHUM, IOCTPOEHUS NPUMEPOB M KOHTPIPUMEPOB, LEMOYEK
YTBEpXKACHUNA, (POPMYJTUPOBKH OTPULIAHUH, a Takke HEOOXOIMMBIX M JOCTATOYHBIX
ycioBuii. B 3aBUCMMOCTH OT YpOBHSI HpOrpaMMbl OOJBIIE WM MEHbIIE BHUMaHUS
yAeNndeTcss yMEHUIo padoTaTh IO aJIrOPUTMYy, METOAAM IOMCKa alroputMa u
OTIpE/ICNICHUIO TPAHUL] TPUMEHUMOCTHU aNTrOpUTMOB. TpeboBanus, cHOpMyIUPOBAHHBIE B
paznene «['eomerpusi», B O0MbIIEH CTENIEHU OTHOCATCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX
npeacTaBieHud ©u  TpadUUyecKUX METOAOB, YeM K (OpMaibHOMY OIHCAHUIO
CTEPEOMETPUICCKHX (DAKTOB.

Ilnanupyemble pe3yibTaThbl 0CBOEHHUS Y4€OHOI0 MpeaMeTa
JInyHOCTHBIE pe3y/bTaThl B cepe OTHOLIEHMH o0y4yamomuxcsi K cede, K CBOeMYy

310POBbI0, K NO3HAHUIO ceos:



— OpHWeHTalusi OO0ydJalIuxcs Ha TOCTIKCHHE JUYHOTO CYACThs, peaIn3aluio
MO3UTHUBHBIX KU3HEHHBIX MEPCIEKTUB, UHULIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K JINYHOCTHOMY CaMOOTPEIEICHUI0, CIIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
YKA3HCHHBIE TIJIAHBL;

— TOTOBHOCTb M CIIOCOOHOCTH OOECIEeYUTh cebe M CBOUM OJM3KUM JIOCTONHYIO
U3HB B IIPOLECCE CAMOCTOATENBHOM, TBOPUYECKON U OTBETCTBEHHOU €SI TENBHOCTH;

— TOTOBHOCTb M CHOCOOHOCTH OOYJArONIUXCSI K OTCTAMBAHUIO JTMYHOTO JTOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO
MO3UIMIO [0 OTHOIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM TMPOILILIOTr0 |
HACTOSIIET0 Ha OCHOBE OCO3HAHMS M OCMBICICHUS WCTOPUH, AYXOBHBIX LIEHHOCTEW WU
JOCTHKEHUW HAIIEH CTPAHBbI,

— TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIINXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBUM C OOIIEUYETOBEUECKUMHU IICHHOCTSIMH M HJieajjaMd  TPa¥JTaHCKOTO
oOmiecTBa, TMOTPEOHOCT, B  (U3MYECKOM  CaMOCOBEPIICHCTBOBAHUU,  3aHSTHUSAX
CIIOPTHUBHO-03/IOPOBUTENILHOM JIEITEIbHOCTHIO;

— TPUHATHE W peaju3alus IEHHOCTEH 370pOBOTO M 0O€30macHOro obpasza >KHU3HH,
OepeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (hU3UYECKOMY
Y TICUXO0JIOTUYECKOMY 3/10POBBIO;

—  HEMPUATHE BPETHBIX MPUBBIUCK: KYPEHHUS, YIOTPEOJICHUS aTKOTOJIsl, HAPKOTHUKOB.
JIMYHOCTHBIE pe3yjbTaThl B cepe OTHOMIEHHMHA oOy4daromuxcsa K Poccuu Kak K
Poaune (OTeuecTBY):

— poccuiickasi ~ UJIEHTUYHOCTh, CIHOCOOHOCTH K  OCO3HAHUIO  POCCHMCKOMN
WJICHTUYHOCTA B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPHUYACTHOCTH K HUCTOPHUKO-
KyJIbTYpHON OOITHOCTH POCCHICKOTO Hapojga u cyas0e Poccum, marpuoTusm,
TOTOBHOCTB K CIIyK€HUIO OTE€UeCTBY, €ro 3allUTE;

— YBaXEHHUE K CBOEMY HApPOJY, YyBCTBO OTBETCTBEHHOCTH Iiepe PoauHou, ropaoctu
3a CBOM Kpail, CBOK PonanHy, mpouuioe v HacToslee MHOTOHAIMOHAIBHOIO HapoJa

Poccun, yBaskeHue K rocy1apCTBEHHBIM CUMBOJIaM (Tep0, diar, TiMH);



— (opMupoBaHuEe yBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickonn ®enepanuu, SBIAIOMIEMYCS OCHOBOM POCCHMCKOW HWIASCHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HAIIMOHAIBHOTO CAMOOTPEIETICHUS;

— BOCIHTAHHWE YBAXEHUS K KYJIbType, S3bIKaM, TPAAMIMSIM M OOBIYasM HapOJIOB,
npoxxuBarommx B Poccuiickon denepanuu.

JIMYHOCTHBIE Ppe3yJbTaTbl B cdepe OTHOUIEHUN O0y4YalOUIMXCH K 3aKOHY,
rocyJIapcTBY H K IPa:KIaHCKOMY O0IIIECTBY:

— TPaXXTAHCTBEHHOCTb, IPa)KJAAHCKas MO3UIUS aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCUHCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC MpaBa U 00S3aHHOCTH,
YBKAIOIIETO0 3aKOH U MPABOMOPAIOK, OCO3HAHHO MPUHUMAIOIIETO TPaAUIMOHHBIE
HAIMOHAJIBHBIC M OOIIEUETIOBEYECKNE TYMAHUCTUYECKUE U IEMOKPATUUECKHUE [IEHHOCTH,
FOTOBOT'O K Y4acCTHIO B OOIIIECTBEHHOMN KU3HU;

— TMpU3HAHHE HEOTUYY>KJAEMOCTH OCHOBHBIX IPaB M CBOOOJ 4YEJIOBEKAa, KOTOPHIC
NpUHAATIEKAT KKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBIEHHUIO COOCTBEHHBIX
nmpaB ¥ cBoOOjA O€3 HapylleHUs] TIpaB U CBOOOJ APYIHX JIMI], TOTOBHOCTh OTCTauBaTh
coOCTBEHHBIC TIpaBa M CBOOOJBI YENIOBEKA W TPa)KTaHUMHA COTJIACHO OOIIECNPHU3HAHHBIM
MPUHLUIIAM U HOpMaM MEXIyHapOJHOro MpaBa M B COOTBETCTBUM C KoHcTUTylHEH
Poccutickon ®@enepanuu, npaBoBasi U MOJIUTAYECKASI TPAMOTHOCTb;

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U
00111eCTBEHHOM MPAKTUKU, OCHOBAHHOE Ha JUAJIOTe KYJbTYp, a TaKXKe pa3uyHbIX (Gopm
0OIIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJIUKYJIETYPHOM MHUPE;

— UWHTEepUOpM3alUsl IIEHHOCTEH JIEMOKpaTUU M  COLUMAJIBHOW COJIMJIAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHWW B TPYIIE WM COLMAIBHOM
OpraHu3aluy;

— TOTOBHOCTHh OOYyYaromuxcsi K KOHCTPYKTUBHOMY YYacCTHIO B MIPUHATHM PEIICHUH,
3aTparMBalIUX HMX TMpaBa W HHTEPEChl, B TOM 4YHCIE€ B pa3IWYHBIX ¢dopMax
OOIIIECTBEHHONW  CaMOOpraHW3alluHM, CAMOYIPABJICHHS, OOIIECTBEHHO  3HAYMMOUN

JIeSITCIIbHOCTH;



— TMPUBEPKEHHOCTh  HJAESIM  HWHTEPHAIMOHAIM3Ma,  JAPYXKOBI,  pPaBEHCTBA,
B3aMMOINIOMOLIM HApOJ0B; BOCIUTAHUE YBAXUTEIHHOIO OTHOLICHHS K HAaMOHAIBHOMY
JIOCTOMHCTBY JIIOJIEH, UX YYBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh  OOy4YalOIIMXCA  OPOTUBOCTOSITH  HJEOJIOTMM  3KCTPEMHU3MA,
HalMOHAIMU3Ma, KceHOhOoOUM; KOpPYIMIMH, JUCKPUMHHAIIMM 1O  COILIMAJIbHBIM,
PEIUTHO3HBIM, pPACOBBIM, HAIMOHAJIBHBIM TpPU3HAKAM M JIPYTUM HETaTUBHBIM
COIIMAJILHBIM SIBJICHUSIM.

JIMYHOCTHBIE pe3yJbTaTbl B cepe OTHOIIEHUHA O0YyYAIOMIUXCH C OKPY/KAIIUMU
JIOAbMM:

— HPABCTBEHHOE CO3HAHWE W MOBEACHHE HAa OCHOBE YCBOEHHS OOIIEUETIOBEYECKUX
LEHHOCTEW, TOJIEPAHTHOTO CO3HAHUS U MOBEICHUS B MOJUKYIBTYPHOM MUPE, TOTOBHOCTH
Y CIIOCOOHOCTU BECTU AUAJIOT C APYTUMHU JIFOJbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS,
HAXOJUTh OOIIME IEIH U COTPYIHUYATH JJIS1 UX JTIOCTHUKCHUS;

— TNPUHATAE TYMAHUCTUYECKUMX LEHHOCTEW, OCO3HAHHOE, YBAXKHUTEIBHOE U
100poKeNaTeNbHOE OTHOLIEHUE K IPYTOMY YE€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTh K COTEPEKUMBAHUIO M (POPMUPOBAHHE TMO3UTHUBHOTO OTHOIICHUS K
JOASIM, B TOM 4YHCIE K JIMIAM C OTrPAaHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbSl U
WHBaNUaM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY U
MICUXOJIOTUYECKOMY 3JI0POBBIO APYTUX JIOAEH, YMEHUE OKA3bIBATh IEPBYIO TOMOIIIb;

— ¢dopMupOBaHHE BHIPAXKEHHOW B MOBEJEHWU HPABCTBEHHOW MO3UIIMU, B TOM UYHUCIIC
CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY 00pa, HPaBCTBEHHOI'O CO3HAHUS U MOBEACHUS
Ha OCHOBE YCBOEHHs OOIIEYENOBEYECKUX I[EHHOCTEW M HPABCTBEHHBIX YYBCTB (YECTH,
J10JITa, CIIPABEIJIMBOCTH, MIJIOCEPIUS U IPYKEITIO0US );

— Ppa3BUTHE KOMIIETEHIIUN COTPYJHUYECTBA CO CBEPCTHUKAMH, NETHbMU MIAIIETO
BO3pacTa, B3POCIBIMH B 00pa3oBaTelbHON, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATENIbCKOM, MPOCKTHOM U APYTUX BUJAX ACATEIbHOCTH.

JINYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUI 00Y4aIOUMIUXCH K OKPYKAKWIIEMY
MHUPY, ’KHBOH NPUPOAE, XyA0KECTBEHHOM KYJbTYype:
— MHUPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYyKH,

3HAYUMOCTH HAYKH, TOTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPYCCTBY, BJIaJICHUC
7



JOCTOBEpHON HWHGPOpPMAIMEH O TEPENOBBIX TOCTIKCHHSIX W OTKPBITUAX MHUPOBOU U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U
00IIIeCTBA;

— TOTOBHOCTb M CTIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH KU3HM; CO3HATEIbHOE OTHOUIEHUE K HEMpPEphIBHOMY OOpa30BaHMIO
KaK YCJIOBHUIO YCIIEIIHOW MPOPECCUOHAIBHON U OOIIECTBEHHOM S TENbHOCTH;

— DKOJIOTWYECKasl KyJlbTypa, OEpPEeKHOE OTHOIICHHSI K POIHOU 3eMJie, TMPUPOTHBIM
oorarctBaMm Poccum u Mupa; TOHMMaHUE BJIMSHUS COIMATBHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHWE TPUPOTHON W COIMAIBLHOW Cpeabl, OTBETCTBEHHOCTh 3a
COCTOSIHHE TIPUPOHBIX PECYPCOB; YMEHHUS W HABBIKM Pa3yMHOTO IMPHUPOJIONIOIE30BaHUS,
HETEPNUMOE OTHOIIIEHHWE K JEHCTBUSIM, MPUHOCSIIUM Bpea SKOJOTWHU; MPUOOpETECHUE
OTIBITA PKOJIOTO-HAIIPABICHHOU I TEILHOCTH;

— ACTETUYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTh K ACTETUYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOmIEHHIT oOy4yawmuxcsi K ceMbe M
POAMTEIAM, B TOM YHCJI€ NOATOTOBKA K CEMEHOM KU3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3JaHHMIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSTHSI
LICHHOCTEM CEMEMHOM KU3HHU,

— TOJIOKUTEIBHBIM 00pa3 ceMbH, POJUTEIHCTBA (OTIIOBCTBA W MATEPUHCTBA),
WHTEPUOPHU3AMHS TPATUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHocTHBIE pe3yibTaThl B cepe OTHOLIEHUS O0y4aloUIUXCS K TPyAy, B chepe
COIHATBLHO-I)KOHOMHYECKUX OTHOIIEHHUIi:

— YyBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccur Kak MyTh U CHOCOO peanu3aiuu
COOCTBEHHBIX YKH3HEHHBIX TJIAHOB,;

— TOTOBHOCTH OOYYAIOMIMXCS K TPYIAOBOM MPO(PECCHOHATBLHON MeATeTbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHS B PpENICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,

0OIIIeHAITMOHATBHBIX TPOOIIEM;



— TOTPEOHOCTh TPYAWUTHCSA, YBAKEHHE K TPYAYy U JIOASIM TpyJda, TPYIOBBIM
JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOILIEHHWE K Pa3HbIM
BUJIaM TPYJOBOU JI€ATEIbHOCTH;

— TOTOBHOCTb K CaMOOOCITYKMBAHUIO, BKIIt0Uasi 00y4YeHHE U BHIMOIHEHUE JOMAITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cpepe GPU3nUYECKOro, MCUX0J0rM4eCKOro, COHUAIbLHOIO
U aKaJeMU4YeCKOro 0J1aronoy4uunst 00y4arouuxcs:

— (usnyeckoe, SMOIMOHAIBHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaromnoyyuue
oOyyarommxcsi B JKU3HM 0Opa3oBaTEIbHOM OpraHU3allMy, OIIYIIEHUE JIEThMHU
0€30MacHOCTH U MCUXOJIOTHYECKOro KoM(popTa, HH(HOPMAIIMOHHON O€3011aCHOCTH.

MeTtanpeameTHbie pe3yJibTaThl
MeranpeamMerHbie pe3yJbTaTbl OCBOCHHSI OCHOBHOW 00pa3oBaTe/IbHOM
NPOrpamMMbl NpeICTaBJIeHbl TPeMsl IPYNIIaMU YHUBEPCAJIbHBIX YU4eOHbIX JAeiicTBHIi
YYL).
1. PeryisiTuBHBIEe YyHUBEpPCcAJIbHbIE y4eOHbIE /IeiicCTBUSA

BbinyCKHHK HAYYUTCH:

— CaMOCTOSITEIBHO ONpEAeNATh IIeJId, 3aJaBaTh TMapamMeTpbl W KPUTEPUHU, TIO
KOTOPBIM MOYKHO OTIPEAEIUTH, UYTO LIEJIh TOCTUTHYTA;

— OIICHMBAaThb BO3MOJKHBIE TIOCJEICTBUSA JIOCTH)KEHHUS IIOCTaBJICHHON 1enu B
JESTENbHOCTH, COOCTBEHHOM KHM3HU W KHU3HU OKPYXAIONIMX JIOJCH, OCHOBBIBAsICh Ha
COOOPaXKEHUSIX STUKH U MOPAJIH;

— cTaBuUTh W  (GOpMyIHpOBaTh COOCTBEHHBIC 3a7aull B  00Opa30BaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

— OIICHMBAaTh PECypChl, B TOM YHCIJI€ BpeMs U Jpyrue HemaTepHalbHbIE PECYpCHI,
HEOOXOMMBIE AJIsI JOCTHUKCHHSI TIOCTABICHHOM 1IETH;

— BBIOMpaTh MYTh JOCTHIKEHUS IIEJM, TUTAHUPOBATh PEIICHUE MOCTABJICHHBIX 3a/1ad,
ONTHUMH3UPYS MaTepUalbHbIE U HEeMaTepUalIbHbIE 3aTPaThI;

—  OpraHu30BBIBaTH YPHEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHUKCHHSI

MMOCTaBJIICHHOM 11€JIH;



— CONOCTABJATH IOJYYEHHBIM PE3yNbTAaT AEATEIBHOCTH C ITOCTAaBICHHOW 3apaHee
L[ETIBIO.

2. Ilo3naBaTe/ibHbIE YHMBeEPCAJIbHbIE YUeOHbIe el CTBUSA
BbinyCKHMK HAYy4YUTCH:

— HUCKaThb U HAaxoJIuTh OOOOLIEHHBIE CMOCOOBI pEIICHUs 3aJady, B TOM YHCIE,
OCYILECTBIIATh PAa3BEPHYTHIH MHPOPMAIIMOHHBIN MTOUCK U CTaBUTh HAa €T0 OCHOBE HOBBIE
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4K;

— KPUTHUYECKH OLEHUBAThb M HWHTEPIPETUPOBATH MHPOPMALUIO C PA3HBIX MO3ULUM,
pacno3HaBaTh U (PUKCUPOBATh NPOTUBOPEUNS B HHPOPMALIMOHHBIX HCTOYHHUKAX;

—  HCIOJIb30BAThH pa3JInYHbIC MOJEIBHO-CXEMaTUYECKHE CpeACTBa TUTSL
IIPEACTABICHUs CYIIECTBEHHBIX CBSA3€H MW OTHOILIGHWM, a TaKXke IPOTUBOPECUHN,
BBISIBIICHHBIX B HH()OPMALIMOHHBIX UCTOYHUKAX;

— HAaXOJWTh WM IPUBOIAUTH KPUTHYECKUE APTyMEHTbl B OTHOLICHUM JEUCTBUI U
CYKJIEHUH APYroro; CIIOKOMHO W pasyMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEYAHUSAM B
OTHOLIEHUU COOCTBEHHOIO CYXKJICHHS, pacCMaTpuUBaThb UX KaK PECypC COOCTBEHHOIO
pa3BUTHS;

— BBIXOJUTH 32 pPaMKH Y4YEOHOro npeaMeTa M OCYIIECTBIISTH LieJICHANPaBICHHBIN
MOUCK BO3MOXHOCTEHN JJI1 IIMPOKOTO MEPEHOCca CPEJCTB U CIIOCOOOB IEUCTBUS;

— BBICTpauMBaTh WHJIMBUIYAJbHYIO O0Opa30BaTENbHYIO TPACKTOPUIO, YUYUTHIBAs
OTPAaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

—  MEHATH U YJEPKUBATh PA3HbIE ITO3UIIMU B ITI03HABATEIILHON AEATEIBHOCTH.

3. KommyHukaTuBHBIE YHUBepPcadbHbIe yueOHbIE 1elicTBUS

BbInyCKHMK HAYYHUTCH:

— OCYHLIECTBJISITh JEJIOBYKD KOMMYHHUKAlMKO KakK CO CBEPCTHUKaMHM, TaKk U CO
B3pOCIBIMU (KaK BHYTPUM OOpa3oBaTEIbHON OpraHu3allid, TaKk U 3a €€ MpelesiaMHu),
noAOWpaTh TMapTHEPOB IS JCJIOBOM KOMMYHHUKAIIMU MCXOJsS U3 COOOpaKeHUM
pPEe3yJIbTATUBHOCTH B3aUMOJICVCTBHS, 4 HE JINYHBIX CUMITATHH;

— TIPH OCYIIECTBJICHUHU TPYNIOBOIM pabOThI OBITh KaK PYKOBOJAUTENIEM, TaK U YJICHOM
KOMaHIbl B pPa3HbIX poOJsix (TEHEepaTop WIEH, KPUTHUK, WCIOIHUTEIb, BBICTYNAIOIIUM,

AKCIIEPT U T.11.);
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—  KOOPJIUHHUPOBATH U BBIMOJHATH PabOTy B YCJIOBHSIX PEaJbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOI'O B3aHMMOJIEHCTBHS;

— PAa3BEpHYTO, JOTUYHO U TOYHO H3J1ararb CBOKO TOYKY 3pPEHHUs C UCIIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX U TUCBMEHHBIX ) A3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH()JIMKTOTE€HHBIE CUTYallUU U MPEAOTBpAIlaTh KOH(QIUKTHI 10 UX
aKTUBHOM (ha3bl, BBICTpPAUBaTh JEJIOBYI0 U 00pa30BATEIbHYI0O KOMMYHHUKAIMIO, U30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KI[eHI/If/’I.
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IIpeamerHsble:

«CI/ICTeMHO-TeopeTI/I‘IeCKI/Ie PE3yabTATHD>

Pasznen I1. BINyCKHUK HAy4YUTCSH V. BbIlyCKHMK IOJIy4YHT
BO3MOKHOCTh HAYYHMThCS
Hean JIns yCremHoro npogosKeHus s obecneueruss 803MONCHOCU
OCBOEHHsI | 00pa3oBaHus VCNeuHo20 NPoOOANCEHUSL
npeaMeTa | 110 CIEIUATIBLHOCTSIM, CBI3aHHBIM C | 00pA3068aHUs N0 CneyuailbHOCMAM,
MPUKJIAJHBIM UCIIOJIb30BAaHUEM CBA3AHHBIM C OCYUeCmBIeHUeM
MaTeMaTHKH HAYYHOU U UCCIIe008AMENbCKOlL
oessmebHOCmuU 8 obaacmu
MAMEMAMUKU U CMENCHBIX HAYK
TpeOoBanus K pe3yjbTaTamM
Onemenm | — CBOGOIHO ONMEPUPOBATH' — Jlocmuorcenue peynomamos
bl meopuu MMOHATHUSIMH: KOHEUYHOE paszoena ll,;
MHOdICECH MHO>KECTBO, JJIEMEHT — onepuposamsv NOHAMUEM
6u MHO>K€ECTBA, [I0JIMHOKECTBO, onpeoesenusi, OCHOBHbLMU
Mmamemam nepeceyeHue, 00beAMHEHNUE U sUOamMu onpeoeneHul,
uuecKou Pa3HOCTbh MHOXECTB, YHCIIOBBIE OCHOBHBIMU BUOAMU MEOPeM,
J102UKU MHO>KECTBA HAa KOOPAMHATHOM

IPSAIMOM, OTPE30K, HHTEPBAJI,
ITOJIYHHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaguueckoe npeacTaBIeHUE
MHOKECTB Ha KOOPJAUHATHOMN
IIJIOCKOCTH;

— 3aJaBaTb MHOXKXCCTBaA

MEPEUYUCIICHUEM U
XapAKTEPUCTUIECKUM
CBOMCTBOM;

— OIEpUPOBATH MOHITUAMMU:

YTBEPXKIAEHUE, OTPULIAHUE
YTBEPKJICHUSI, ICTUHHbBIE U
JIO’KHBIE YTBEPKIACHUS, IPUUNHA,
CJIEICTBUE, YACTHBIN CIly4yan
OOIIET0 yTBEPKICHNUA,
KOHTPIPHUMED;

— TIPOBEPSTH MPUHAIIIEKHOCTD

9JICMCHTA MHOKCCTBY,

— HaxXOJHTb IICPCCCUCHUC U

00BbEeTMHEHNE MHOXKECTB, B TOM
YHCJIC TTPEACTABICHHBIX

— NOHUMAmMb CYyMb KOCBEHHO20
ookaszamenbcmea,

— onepuposamv NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOJICECMBA,

—  NPUMEHAMb Memoo
MamemamuyecKot UHOYKYuu
0J151 NPOBEOeHUs. PACCYIHCOEHUU
u doxkazamenbcmes u npu
peuenuu 3a0au.

B nosceomnesnoii ocuznu u npu
u3yueHuu opyaux npeomemos:

—  UCNONIb306aMb MEOPEMUKO-
MHOIHCECMBEHHBIU A3bIK U A3bIK
JIO2UKU O/l ONUCAHUSL PeaTbHbIX
npoyeccos u s61eHull, npu
peuenuu 3a0ad Opyaux y4eoHblx
npeomemos
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rpaduyuecKu Ha YUCIOBOU
MIPSIMOU ¥ HA KOOPJAUHATHOMN
IIJIOCKOCTH;

— TIPOBOJHUTH I0KA3ATEIIbHBIC
paccyxaeHus Jj1si 000CHOBaHUS
MCTUHHOCTH YTBEPKJICHUIA.

B nosceonesnoti sorcuznu u npu
Usy4eHuu Opyeux npeomemos:

— HCHOJb30BATh YUCIIOBBIE
MHOKECTBA Ha KOOPJAUHATHOM
MPSIMOW ¥ HA KOOPAMHATHOU
IJIOCKOCTH JJ1s1 OUCAHUS
pealbHBIX IPOLIECCOB U SIBIICHHUIA;

— TIPOBOJUTH I0KA3ATEIIbHbBIC
pacCyXIeHus B CUTyalUsax
ITOBCETHEBHOM KU3HH, IIPU
pelIeHnH 3a7a4 U3 JPyrux
MIPEIMETOB

Yucha u
8bIPAICEHU
A

— CB00OJIHO OTIEpUPOBATH
MOHSITUSMU: HaTypaJIbHOE YHUCJIO,
MHOKECTBO HaTypaJIbHBIX YHUCEN,
1IEJI0€ YHUCJI0, MHOKECTBO II€JIbIX
yucen, 0ObIKHOBEHHAs po0b,
JecaTU4Hasi ApoOb, CMEIIaHHOE
YHUCIIO, PAlMOHAIBHOE YHUCIIO,
MHOKECTBO PallMOHATBHBIX
YHCEJI, UPPALIMOHATIBHOE YHCIIO,
KOPEHb CTEIEHH N,
JICUCTBUTEIBHOE YMCIIO,
MHO>XECTBO JICHCTBUTEIILHBIX
YHUCEeJ, TEOMETPUYECKast
MHTEPHpPETALNS HATYPAJIbHBIX,
1IEJIBIX, PAllHOHAJIBHBIX,
JICHCTBUTENLHBIX YHCEI;

— TIOHUMATh U OOBSCHSITH PA3HUILY
MEXKIY TTO3ULIMOHHON U
HENO3UIIMOHHOU CUCTEMaMU
3alMCy YHCEIT,

— TMEPEBOJAUTH YUCJIA U3 OJTHOU
CHUCTEMBI 3aUCH (CUCTEMBbI
CUMCJIEHH) B IPYTYIO;

— JIOKa3bIBaTh M MCIIOJIH30BATh
MPU3HAKHU JEITMMOCTH CYMMBI U
MPOM3BEICHUS MPU BBITTOJTHEHUU

Jlocmuoicenue pe3yibmamos
paszoena ll,;

Cc80000HO ONEpPUPoO8ambs
YUCTIOBLIMU MHONCECTNEAMU NPU
peutenuu 3a0ad;

HOHUMAMb NPUYUHBL U
OCHOBHbIE UOeU PACUUUPEHUS
YUCTIOBBIX MHOMNCECTNE,

enadems OCHOBHbIMU
HOHAMUAMU MeopUU 0erUMOCmu
npu pewieHuy CmanoapmHvix
3a0au

umems 6a308vle NPEOCMABIeHUs]
0 MHOJICECmee KOMNIEKCHbIX
yucern,

C80000HO 8bINOHAMY
mooicoecmeenHule
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jlo2apugmuyeckux, cmeneHHvlx
BbIPANCEHUN

en1adems ghopmynou buHoma
Hviomona,

NPUMEHAMb NPU peuleHun 3a0ay
meopemy 0 TUHEeUHOM
npeocmaenenuu HOJI;
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BBIYMCJICHUW U PEUICHUH 3a/a4;
BBITIOJIHATH OKPYTJICHUE
palMOHAIIBHBIX U
VMPpAlHOHAIBHBIX YUCET C
3aJIJaHHOM TOYHOCTBIO;
CpaBHUBATh JCHCTBUTEIbHBIC
YHUCIIa Pa3HBIMU CITOCOOAMHU;
YHOPSIA0YMBATh YHUCIIA,
3allMCaHHbIC B BUJE
OOBIKHOBEHHOM U IE€CATUYHOU
Ipo0Ou, Yrcia, 3aMCaHHbIE C
UCIIOJIb30BaHUEM
apu(pMETUIECKOTO KBaJAPATHOTO
KOpH$, KOPHEU CTeneHu 00JIbIiie
2;

Haxoauth HO/[ m HOK pa3ubiMu
crioco0aMu U UCIOJIb30BaTh X
MIpU PELICHUU 33/1a4;
BBITIOJIHATH BBIYMCIICHUS U
nmpeo0pa3oBaHus BbIpAXKCHU,
coAepKaIIUX JECUCTBUTEIIbHBIE
YHCIIa, B TOM YUCIIE KOPHU
HaTypaJIbHbIX CTEIICHEW;
BBITIOJTHSATH CTAaHIAPTHHIC
TOXJIECTBEHHBIC TTPEOOpPa30BaHUS
TPUTOHOMETPHUUECKUX,
JorapuMUYECKHUX, CTETICHHBIX,
UppalMOHATbHBIX BBIPAKECHUI.

B noeceownesnoui scusnu u npu

U3yyeHuu opy2ux npeomemoas:
BBITIOJTHATH U OOBSICHATH
CpaBHEHHE Pe3yIbTaTOB
BBIYHCIICHUH TTPU PEIICHUN
MPAKTUYECKUX 33]71a4, B TOM
YHUCJIe MPUOTMKEHHBIX
BBIYHCIICHU, UCTIOJIB3YSI Pa3HbBIC
CIIOCOOBI CPaBHEHUN;
3aMMChIBaTh, CPABHUBATb,
OKPYTJISTh YHACJIOBBIC IAHHBIC
peaTbHBIX BEJTUYHH C
WCITOJIb30BAaHUEM Pa3HBIX CHCTEM
U3MEPCHHS,;

COCTaBJISITh M OIICHUBATH

NPUMEHSAMb NPU peteHuy 3a0ay
Kumatickyro meopemy 06
ocmamrax,

NPUMEHAMb NPU peueHuy 3a0a4
Manyto meopemy @epma;
YMemb GbINOIHAMb 3ANUCD
Yucia 8 NO3UYUOHHOLL cucmeme
CUUCTICHUSL,

NPUMEHSAMb NPU peleHuy 3a0ay
MmeopemuKo-4uciosvle
@YHKYUU: YUCTIO U CyMMA
Ooenumernetl, pyuxkyuro Jinepa;
NPUMEHAMb NPU peueHuy 3a0ay
yentwle Opoou,

NPUMEHSAMb NPpU peuleHuu
3A0AUMHO20YNEHbI C
0elicmeumenbHblMU U Yeablmu
Koaghpuyuenmamu;

e1a0emv NOHAMUAMU
NPUBOOUMDIU U HENPUBOOUMDBLLL
MHO20YIEH U NPUMEHAMb UX NPU
peuenuu 3a0a4;

NPUMEHAMb NPU peuleHuy 3a0a4
Ocnognyro meopemy aneeopbi,
NPUMEHAMb NPU peuleHuy 3a0ay
npocmetiuiue QyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
2eomempuiecKue
npeobpazosanus
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Pa3HBIMHU CITIOCOOAMU YUCIIOBbHIE
BBIPKEHHUS TIPU PEIICHUN
MPaKTUYECKUX 3aJ1ay U 3aja4 U3
JPYTUX Y4eOHBIX MPEIMETOB

Ypaenuenu
au
Hepagencm
ea

CB00O0aHO OnIEpUPOBATH
NOHATUSIMU: YPaBHEHHE,
HEPABEHCTBO, PABHOCUJIbHBIE
YPAaBHEHUS U HEPABEHCTBA,
YPaBHEHHUE, SIBISIOLIEECS
CJIEICTBUEM JIPYTOrO YPABHEHUS,
YpaBHEHHUS], PABHOCUJIbHBIE Ha
MHOYKECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHusl ypaBHEHUM;
pelaTth pa3Hble BUAbl YPABHEHUI
Y HEPABEHCTB U UX CUCTEM, B TOM
YUCJIE HEKOTOPBIE YpaBHEHUSA 3-1
u 4-i1 cteneHei, 1poOHO-
palHOHAIIBHBIE U
UppalMOHaIbHBIE;

OBJIaJIETh OCHOBHBIMU THUIIAMU
MOKA3aTEIbHBIX,
JorapuMUYECKHUX,
UppalMOHAIbHBIX, CTETIEHHBIX
YPaBHEHUU U HEPABEHCTB U
CTaHJAAPTHBIMU METOJIAMHU UX
pelIeHU ¥ MPUMEHSTh UX MPHU
pEILIECHNH 3a1aY;

MIPUMEHATH TeopeMy besy k
PELICHUIO YPABHECHUM;
MPUMEHSTH Teopemy Buera s
peLIEeHUs] HEKOTOPBIX YPaBHEHU
CTEIECHHU BBIILIE BTOPOM;
ITIOHUMATh CMBICJI TEOPEM O
PaBHOCUJIBHBIX U
HEPABHOCHJIBHBIX
npeo0pa30BaHUSX YPABHEHUH U
YMETh UX JTOKA3bIBATh;

BJIQJIETh METOJIAMH PEILICHUS
YpaBHEHHI, HEPABEHCTB U UX
CUCTEM, YMETb BbIOUPATh METO/T
peuieHust 1 000CHOBBIBaTh CBOM
BBIOOD;

MCIIOJIb30BaTh METOJ UHTEPBAJIOB
JUJISl PEIIEHUs] HEPABEHCTB, B TOM

— Jlocmuorcenue pezynomamos
pazoena ll;

—  c80000HO onpeodensims mun u
8bLOUPAMb MEMOO peuleHus
NOKAa3amenbHbIX U
Jlo2apugmuyeckux ypasHeHuil u
HepaseHCcme, UpPaAyUOHAIbHLIX
YPaeHeHUll U HepaseHCma,
MPUSOHOMEMPUYECKUX
VPaeHeHUll U HepaseHCcme, Ux
cucmem;

— c80000HO peuiamsb cucmembl
JIUHEUHBIX YPABHEHUU,

— pewams 0CHOBHblE MUNbL
VPaeHeHUll U HepaseHCma C
napamempamu;

—  NPUMeHAmMb NPU peuleHuU 3a0ay

Hepasencmea Kowu —
bynaxkoseckozo, bepnynnu;
— umemv npeocmasieHue o
Hepagencmeax mexncoy
CpeOHUMU CmeneHHbIMU
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qucie JpoOHO-pallMOHATBHBIX U
BKJIIOYAIONINX B ce0s
UPpaLMOHATIBHBIE BHIPAKCHHUS;
pemaTh alnredpanyeckue
ypaBHEHUS U HEPABEHCTBA U MX
CUCTEMBI C TTapaMeTpamMu
anreOpanveckuM U rpaduyecKum
METOaMH;

BIIAJICTh Pa3HBIMH METOIaMU
JTI0Ka3aTelIbCTBa HEPABEHCTB;
penaTh ypaBHEHHUS B 1I€JIbIX
YHClIax;

n300paxaTh MHOXKECTBA Ha
TUTOCKOCTH, 3a/1aBaeMble
ypaBHEHUSMHU, HEPABEHCTBAMHU U
WX CHCTEMaMH;

CBOOOJTHO UCTIOIH30BAThH
TOXJIECTBEHHBIE TTPEOOpPa30BaHUS
[P pEUICHUU YPABHEHUM U
CHUCTEM YpaBHEHUU

B nosceonesnoti sorcuznu u npu

Usy4eHuu Opyeux npeomemos:
COCTaBIISITh M PEIIaTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI MIPU
pelIeHuN 3a7a4 IPYyTuX y4eOHBIX
PEIMETOB;

BBITIOJIHATH OI[EHKY
PaBIONO00Ms PE3yabTaTOB,
MOJTy4aeMBbIX TIPU PEIICHUN
Pa3IMYHBIX YPaBHEHUN,
HEPABEHCTB U UX CUCTEM MpHU
pElIeHnH 33729 APYTUX y4eOHbIX
IPEIMETOB;

COCTaBJISITh U peIIaTh YPAaBHCHHUSI
¥ HEPABEHCTBA C TTapaMeTpaMHu
MIPY PEIICHUU 3a71a4 IPYTUX
y4eOHBIX MPEMETOB;
COCTaBJISITh YpaBHEHHE,
HEPAaBEHCTBO WJIN UX CUCTEMY,
OTHCHIBAIOIINE PEATBHYIO
CUTYAIUIO WM TTPUKIATHYTO
3a/1auy, MHTEPIPETUPOBATH
MOJIYYCHHBIC PE3YIIbTATHI;
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UCIOJIb30BaTh MPOrPAMMHbIE
CpEeIICTBA MPU PEIICHUU
OTJICJIbHBIX KJIACCOB YPABHEHUI U
HEPABEHCTB

Dynukyuu

Bianers noHATHAMH:
3aBHCHUMOCTH BEJIMYUH, PYHKIIHS,
apryMeHT M 3HaueHue QyHKIUU,
00J1aCTh OTIPECICHUS U
MHOKECTBO 3HAUEHHUH (PYHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk
GbyHKIUU, HYJIA QYHKIINH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pAacTaHUE Ha YHCIOBOM
IPOMEKYTKE, yObIBaHUE Ha
YUCJIIOBOM ITPOMEKYTKE,
HanOoJIbIIEE U HAUMEHBLIEE
3HaYeHHE (PYHKIIMHU HA YUCIOBOM
IPOMEKYTKE, NEPUOINYECKAS
byHKIHS, IEPUO/I, YeTHAS U
HedeTHas: QyHKIUHU; YMETh
IPUMEHSATH 3T MOHATUS TIPU
peuIeHnN 3a1ady;

BJIQ/IETh NOHSTUEM CTETICHHAS
(GyHKLHS; CTPOUTH €€ rpaduk U
yYMETh MIPUMEHSITH CBONCTBA
CTENEHHOW (PYHKIMU TIPH
pelIeHnu 3a1ay;

BJIQ/ICTh IOHATUSIMHU
noKasaTesibHast PyHKITHS,
DKCIIOHEHTA; CTPOUTD UX
rpadKu U yMETb IPUMEHSTh
CBOMCTBA IIOKa3aTEIbHON
(GYHKIMM NIPU pEeLIeHUH 3a]1aY;
BJIQ/IETh OHSITHEM
jgorapupMuyeckast QyHKIUS;
CTPOUTH €€ TpaduK U yMETh
IIPUMEHATH CBOWCTBA
jorapudmMuyeckoi (yHKUIHUU MTPU
pELIeHNH 3a/1a4;

BJIa/I€Th NOHATUAMHU
TPUTOHOMETpUUYECKUE QYHKIUY;
CTPOUTH UX TPapUKU U YMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUECKUX (DYHKITHIHA

Jlocmuorcenue pezynromamos
pazoena ll;

61a0emv NOHAMUEM
ACUMNMOMbL U YMemb €20
NPUMEHSAMb NPU PeueHUul
3a0ay;

NpUMeHsMb MemoOobl peuleHus
npocmeuux
ougpepenyuanvbHvlx ypasHeHul
nepeo2o u 6Mmopo2o Nopsi0K08
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NP peUISHUN 3a]1a4;

— BJIAJIETh MOHATHEM OOpaTHas
GyHKIUS; TIPUMEHSTH 3TO
MOHATHUE TIPU PEIICHUH 33714,

— TMPUMEHSTH MPU PEIICHUH 33124
CBOMCTBA (DYHKIMI: YETHOCTb,
MEPUOTNIHOCTb,
OTPaHUYECHHOCTD;

— TMPUMEHSTH MPU PEIICHUH 3a1a4
npeodpa3oBaHusl rpaKOB
byHKIUH;

— BJIQJIETh MOHATUSMHU YUCIOBAs
MOCIIEI0BATEIHHOCTD,
apupmMeTHIecKas 1
TEOMETPUYECKasl POTPECCHS;

— TPUMEHSTH MPU PEIICHUH 33124
CBOMCTBA U IPU3HAKU
apuPpMETHIECKON U
r€OMETPUUECKOU MPOrPECCH.

B noeceownesnoui scusnu u npu
usy4eHuu opyeux yueOHvlx
npeomemos:

— ONpEeAeNATh 1o rpadukam u
WCITOJIB30BATh JJISI PEIICHUS
MPUKJIAIHBIX 337]a4 CBOWCTBA
peabHBIX MPOIIECCOB U
3aBUCUMOCTEH (HanOoJbIne u
HAaWMEHBIIIME 3HAUCHUS,
MPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACUMIITOTHI, TOUKH TTepernoa,
HEPHO U T.I1.);

— HMHTEPIPETUPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM
MIPAKTUYECKON CUTYalUH;.

— ONpEAeNATh Mo rpaduxkam
MPOCTEUIITNE XaPAKTEPUCTUKH
MIEPUOINISCKUX TIPOIIECCOB B
OMOJIOTMH, DKOHOMHUKE, MY3bIKE,
PaguoCBsI3U U Jp. (aMIUTUTY 1A,
NEPUOJI U T.1.)

dnemenm
bl

— Bnaners nmonsTHEM OECKOHEYHO
yOBIBarOIIas TEOMETPUIECKas

— Jlocmuoicenue pe3yrbmamos
pazoena II;
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Mmamemam MPOrpeccus U yMETh MPUMEHSATh c80000HO 81a0emb
u4ecKozo €ro IpH pelIeHu! 3ajay; CMAHOAPMHBIM ANNApaAmom
ananuza — TPUMEHSTH JIJIS pEIICHUS 3a/1a9 MamemMamuyecko20 anaiu3a oOJis
TEOPHIO MIPEJICIIOB; 8LIYUCTIEHUS NPOU3BOOHBIX
— BJIAJICTh MOHATUAMU OCCKOHEIHO @yHKYUU 0OHOT NepemMeHHOl,
OobIre U 0ECKOHEYHO MaJlble C80000HO NPUMEHAMb Annapam
YHCIIOBBIE MTOCIEA0BATEIHHOCTH MamemMamuyecko2o aHanu3a o
1 YMETh CPAaBHUBATH OCCKOHEYHO ucciedo8anusi PyHKyuil u
OoJibIlIe U 0ECKOHEYHO MaJlble nocmpoenus 2paguros, 8 mom
MOCJIEIOBATEIbHOCTH; yucie uccned08aHus Ha
— BJIQJIETh MMOHATUSMHU: 8bINYKIIOCHb,
MPOU3BOIHAS (PYHKIIUHU B TOUKE, onepuposams NOHAMUEM
MPOU3BOJIHASI (PYHKIIHH; nepeooopazHol yHKYuU Ol
— BBIYUCIIATH IPOU3BOIHBIC peuteHus 3a0au,
AJIEMEHTAPHBIX QYHKIMH U UX 081a0emb OCHOBHbIMU
KOMOMHAIUH’; ceedeHusAMU 00 uHmezpae
— HccienoBaTh PYHKIMU Ha Hviomona—Jletionuya u ezo
MOHOTOHHOCTH M 3KCTPEMYMBI; NPOCMetUUx NPUMEHEeHUSX,
— CTpOUTH TpadUKu U MPUMEHSTH K onepuposams 8 CmaHOapmHuIX
PEIIIEHHIO 3a/1a4, B TOM YHCJIE C CUMYAYUAX NPOU3EOOHBIMU
apaMeTpoM; 8bICULUX NOPAOKO8,
— BJIQJICTh MMOHATHEM KacaTelIbHas yMemb NPUMEHAMb npu
K rpaduky QyHKIUU U YMETh peuienuu 3a0a4 ceolicmea
MPUMEHSITh €r0 MIPH PEIICHUN HenpepvleHbIX PYHKYUI,
3ajay; YyMemb NPUMEHAMb Npu
— BJIAJIETh MOHATUSMU peutenuy 3a0ay meopembl
nepBoobOpazHas QyHKIuS, Betiepwmpacca;
OTIpEICIICHHBI HHTETPAJ; YMemb 8bINOHAMb
— TMPUMEHSTH Teopemy HproToHa— NPUOIUIICEHHbIE BbIUUCTEHUS
JletiOHuUIIa 1 €€ CIIeICTBUS JIs (Memoobl peuteHus ypasHeHull,
perieHus 3aaad. 8BIYUCTIEHUS] ONPEOeIeHHO20
uHmezpana);
B nosceonesnou srcuznu u npu YyMemb NPUMEHAMb
U3yyeHuu Opyeux y4eOHuIx NPpUNIOdHCEeHUe NPOU3BOOHOU U
npeomemos: onpeoeneHHo20 uHmezpaa K
— pemiaTh NPUKIAIHBIE 3a]]a49H U3 peutenuio 3a0ay
ownonoruu, GU3NKN, XUMHH, ecmecmeo3Ha s,
HSKOHOMHKH U APYTHX MPEAMETOB, e1adems NOHAMUAMU 8MOPAST
CBSI3aHHBIE C UCCIIEIOBAaHUEM NPOU3800HAsL, BbINYKIOCHb
XapaKTePUCTHK MPOIIECCOB; epaguka ynkyuu u ymems
— HHTEPIPETHPOBATH MOJTYICHHBIC uccnedosams QyHKYUIO Ha
pE3YNIbTATHI 8LINYKIOCMb
Cmamucm | — OnepupoBaTh OCHOBHBIMHU Locmuoicenue pezynomamos
uKa u OIMMCcaTeIbHBIMHU pazoena ll,;
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meopu: XapaKTepUCTUKaMH YUCIIOBOTO — umemwv npeocmasieHue o
6EpOAmMHO Habopa, MOHITHEM r'eHepaibHas YeHmMpAanbHOU NPedeabHOU
cmeil, COBOKYITHOCTh U BBIOOPKOH U3 meopeme,
Jl02uKa u Hee; — umemv npeocmasieHue o
KomOunam | — ONepUpoOBaTh MOHATHIMU: 8b100POYHOM KOIPuyuenme
opuKa 94acTOTa U BEPOSITHOCTb COOBITHS, Koppensayuu u 1uHeuHou
CyMMa M IPOU3BE/ICHUE pezpeccuu;
BePOHTHOCTefI, BBIUHUCIIATH —  umems npeacmag]le]-lue 0
BEPOSITHOCTH COOBITUI HA OCHOBE CMamucmu4eckux 2unome3sax u
MOACYCTa YHUCJIa UCXOIOB, npoeepke cmamucmu4eckou
— BJIJIETh OCHOBHBIMH MOHSATUIMHU 2unomes3vl, 0 CMamucmuKe
KOMOMHATOPUKHU U YMETh UX Kpumepus u ee ypogHe
IPUMEHSATH IIPU PELICHUH 33/1a4; SHAYUMOCU,
— HMETh IpeJCcTaBIeHuEe 00 — uMemv npeocmasieHue o Ces3U
OCHOBAX TEOPUU BEPOSITHOCTEN; IMIUPULECKUX U
— HMETh NPEJCTaBIECHUE O meopemuyecKux
JCKPETHBIX U HENIPEPBIBHBIX pacnpeoeneHutl;
CIIy4ailHbIX BEJIUYMHAX U —  umemwv npeocmasieHue o
pacrpeeNneHusx, o KOOUPOBAHUU, OBOUUHOLL
HE3aBUCUMOCTH CIIy4alHBIX 3anucu, 080UYHOM Oepese;
BCIINYMH, — 81a0emb OCHOBHbIMU
— HMETh NPEJCTABICHUE O HOHAMUAMU Meopuu 2pagos
MaTEMaTUYECKOM 0>KHJIaHUU U (epagh, eepuuna, pedpo,
JTUCIIEPCUU CIIyYaHBIX BEIUYUH; cmeneHb 6epullibl, Nynb 6
— HMETh NPEJCTaBIECHUE O epage) u ymems npumMeHsAms ux
COBMECTHBIX PACIPEAECICHUIX npu pewieHuuy 3a0auy,
CIIy4ailHbIX BEJIUYMH; — umMemb npeocmasienue o
— TOHUMATb CyTh 3aKOHA OOJIBIINX 0epesvsx U ymemsb NPUMEHSMb
Yyucesl U BBIOOPOYHOTO METOAA npu peweHuly 3a0a4;
U3MEPEHHUsI BEPOSATHOCTEMH; — g1ademb NOHAMUEM CEAZHOCHIb
— HMETh NPEJCTaBIECHUE O U ymems NPUMEHAMb
HOPMAJIbHOM paclpeeieHUH 1 KOMNOHEHMbl C8A3HOCMU NPU
IPUMEPAX HOPMAIILHO peulenuu 3a0ay;
pacnpeeNeHHbIX CIIy4YalHbIX —  yMmemb 0CyWecmsiims nymu no
BCJIMYWH; pebpam, 00x00vbl pebep u
— HMETh NPEIACTABIEHUE O eepuwiun epagha,
KOPPEJSLUU CITy4yalHbIX — umemwv npeocmasnerue 00
BEJIMYMH. IUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmasiieHue o
B noeceomnesnou scusnu u npu mpyoHocmu 3a0ayu
uzyueHuy Opyaux npeomemos: HAX0HCOCHUSL 2AMUTILINOHO8A
— BBIYUCISATH WIH OLIEHUBATh nymu,
BEPOATHOCTU COOBITHI B — 81a0emb NOHAMUAMU KOHEUHble
peanbHON KU3HH; U cuemHbvle MHOJICEC8a U
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BBIOUpATh METOBI TIOJXOSIIETO
MpeCTaBICHUs 1 00pabOTKU
TTaHHBIX

yMembv ux npuMeHsIms npu
peuenuu 3a0a4;
—  yMemb NPpUMEeHsIMb Memoo

mamemamuyecKkou quym;uu;

—  yMemb NpUMeHAMsb NPUHYUN
Jlupuxne npu pewenuu 3a0au

Texcmoent
e 3aoauu

Pemars pa3Hble 3a1aun
HOBBILIEHHON TPYIHOCTH;
aHaJIN3UPOBATh YCIOBUE 33]1aUH,
BBIOHMpATh ONTUMANBHBIN METOA
pelleHus 3aaun, pacCMaTpuBas
pa3IMyYHBIE METO/IbI,

CTPOHUTH MOJEIb PEIICHUS
3aJ1a4M, IPOBOAUTD
Jl0Ka3aTeNbHbIE PACCYKICHUS
IPU PEILICHUY 3a7a4u;

pemarth 3a1a4u, TpeOyromue
nepedopa BapHaHTOB, TPOBEPKHU
yCIIOBUH, BBIOOpA ONTUMATBHOTO
pe3yibTaTa;

aHAIM3UPOBATh U
UHTEPIIPETUPOBATH MTOJIyYECHHBIE
pElIeHUs B KOHTEKCTE YCIOBUS
3aJ]a4uM, BbIOUpATh PEIICHMUS], HE
IPOTUBOpEYAILIE KOHTEKCTY;
NEPEBOIAUTH MPHU PELICHUN
3a1aud UHGOPMAITUIO U3 OJHOM
(GOopMBI 3aMHCH B IPYTYIO,
UCTIOJNB3YS IPY HEOOXOIMMOCTH
CXEMBbl, Ta0JIULIbI, TpaduKH,
JarpamMMmBbl.

B noeceownesnoui scusnu u npu

Usy4eHuu Opy2ux npeomemos:
penaTh MPakTHYECKUE 3aa4H U
3aJ1ayy U3 JPYTUX MPEAMETOB

— Hocmuoicenue pe3ynomamos
paszoena |l

T'eomempu
A

Bnaners reoMeTpuuecKuMu
MOHSATUSMU IIPU PEUICHUM 3a/1a4
Y MIPOBEJICHUN MAaTEMATUYECKUX
pacCyKJIeHUN;

CaMOCTOATEILHO (POPMYIUPOBATH
OIPEJICIICHUS] TEOMETPUUECKUX
buryp, BbIJIBUTaTh TUIIOTE3bI O
HOBBIX CBOMCTBaX M MPU3HAKAX

—  Umems npeocmasnenue 06
AKCUOMAMU4ECKOM Memooe,
— 81a0emsb NOHAMUEeM

ceomempudecKkue mecna mouex

8 npocmpancmee u ymema
NPUMEHAMb UX OJisl PeuleHUs
3a0ay;
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reOMETPUUYECKUX PUTYp U
00OCHOBBIBATh HITU OIPOBEPTaTh
nX, 000011aTh HIIN
KOHKPETU3UPOBAThH PE3yIbTaThl
Ha HOBBIX KJlaccax (uryp,
IIPOBONTH B HECIIOXKHBIX
clydasx Kiaccuuxaiuio Gpuryp
M0 Pa3JINYHbIM OCHOBAHUSM;
UCCIIEIOBATh YEPTEKH, BKITIOUas
KOMOHMHANUU (QUTYp, U3BIICKATD,
UHTEPIIPETHPOBATH U
npeoOpa3oBbIBATh HH(POPMAITHIO,
IPEJICTAaBICHHYIO Ha YepTekKax;
pemaTh 3aJa4l FreOMETPUUECKOTr0
COJIEpKaHusl, B TOM YHCJIE B
CUTYaIUsIX, KOT/Ia aJTOPUTM
pEIICHUs HE CIIEAYeT IBHO U3
YCIIOBUS, BBITIOJIHATD
HEO0OXOIUMBIE ISl pELICHUS
3a]]a4M JTOTIOJTHUTEIHHBIC
IOCTPOEHUS, UCCIIEA0BATh
BO3MO>XHOCTb IIPUMEHEHUS
TeopeM U GOpMYJI ISl pEeLICHUS
3ajay;

yMeTh GOPMYIUPOBATH U
JI0Ka3bIBaTh T€OMETPUIECKHE
YTBEPKICHUS;

BJIQ/ICTh OHITHSIMH
CTEpEOMETPHUU: MPU3MA,
napajuiesienune, nupamMmusa,
TeTpadp;

UMETh MPEACTABICHHS 00
aKCMOMaxX CTEPEOMETPUH H
CIIEJICTBUSIX U3 HUX U YMETh
MPUMEHSTD UX TMPU PEIICHUH
3amad;

YMETh CTPOUTH CEUCHUS
MHOTOTPaHHHUKOB C
UCIIOJIb30BaHUEM PA3ITUUYHBIX
METOJIOB, B TOM YHCJIE U METO/1a
CJIE]IOB;

UMETh MPEACTABICHUE O
CKPEIIMBAIOIINXCS MPSMBIX B
IPOCTPAHCTBE U YMETh HAXOIUTh

—  yMemb NpUMeHsIMbs OJisl

peutenus 3a0a4 ceolcmesda
NJIOCKUX U O8Y2PAHHBIX V2Il08,
MpexespanHo2o yeia, meopembl
KOCUHYCO8 U CUHYCO8 OJIS
MpexepanHoco yeua,

671a0emb NOHAMUeM
NnepneHOUKyIsapHoe cevenue
NPU3MbL U yMemb NPUMEHSMb
€20 npu peuleHuu 3a0ay;
umMems npeocmaeienue o
080UCMBEHHOCMU NPABUTLHBIX
MHO202PAHHUKOB,

671a0emb NOHAMUIMU
YEeHmMpaivbHoe U NApailelbHOe
NPOEeKMuUposanue u NPUMeHsImy
UX NPU NOCMPOEHUU CeYeHUll
MHO202PAHHUKOB MENMOOOM
npoeKyull;

umMems npeocmaeienue o
paszeepmke MHO202PAHHUKA U
Kpamuaiiwem nymu Ha
NOBEPXHOCMU MHO20CPAHHUKA,
umMems npedcmaeienue o
KOHUYEeCKUX CeYeHUsX;

umMems npedcmasienue o
Kacaowuxcs cpepax u
KOMOUHayuu mejl 6paueHust u
yMemvb NPUMEHIMb UX NPU
peuenuu 3a0a4;

NPUMEHAMb NpU peueHun 3a0a4
Gdopmyny paccmosanusi om
MOYKU 00 NJIOCKOCU;
871a0emb PAHLIMU CNOCOOAMU
3a0aHUsL NPAMOU YPABHEHUAMU U
yMemvb NPUMEHAMb Npu
peuenuu 3a0a4;

NPUMEHSMb NpuU peteHun 3a0a4
U 0okazamenbcmee meopem
BEKMOPHbIUL MeMOO U Memoo
KOOpOuHam,

umMems npedcmasienue oo
akcuomax oovema, NPUMeHsImb
Gdopmynvl 06beMo8
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yTOJ U PACCTOSTHUE MEXKITY HUMU;
MPUMEHSITH TEOPEMBI O
napajyieIbHOCTU MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE MPU
pELIeHNUH 33/1a4;

YMETh NPUMEHSATH NapaJlJIEIbHOE
IPOEKTUPOBAHUE IS
n3o0paxxeHust Guryp;

YMETh IPUMEHSTh
NEPHEHANKYIIPHOCTH MPSIMON U
MJIOCKOCTH TPU PEILICHUH 3a]1ay;
BJIAJICTh OHSITUSIMU
OpPTOTOHAIBHOE MPOEKTUPOBAHUE,
HAKJIOHHBIE U UX MPOEKIIHH,
YMETh IPUMEHSTH TEOPEMY O
TpeX MepIeHANKYIIApax MpH
pEILIeHNN 3aj1ay;

BJIQ/IETh MOHITUSIMH PACCTOSIHUE
Mexay (purypamu B
IPOCTPAHCTBE, OOIINIA
NEPIICHIUKYIIAP ABYX
CKPEIIMBAIOIINXCS MPSMBIX U
YMETh IPUMEHSTH UX MPHU
pelIeHnu 3a1ay;

BJIAJETh MOHSITHEM YTOJl MEXAY
OpSIMOM U TNIOCKOCTBIO U YMETh
IPUMEHSTD €ro MPU PEeIIeHUN
3ajay;

BJIAJICTh MOHATUSIMU JIBYTPaHHBIN
yTOJ, YTOJ MEXAY TUIOCKOCTSIMH,
NEPHEHANKYJIIPHBIE MIOCKOCTH U
YMETh IPUMEHSTH UX MPHU
pelIeHnu 3a1ay;

BJIQ/ICTh IOHATUSAMHU MIPHU3MA,
napajuieJenunel U NpUuMEHsTh
CBOICTBA Mapaijiesienuneaa npu
pelleHny 3ajady;

BJIQ/IETh OHSITHEM
IIPSAMOYTOJIbHBIN
napajuieienunea U IpUuMEHsTh
€ro Ipu peuIeHU! 3a/1ay;
BJIQ/ICTh IOHSATUSAMH MTUPAMHIA,
BU/JIbI TUPAMHU/T, DTIEMEHTHI
MPaBUIILHOM MUPAMUJIBI U YMETh

NPAMOY20JIbHO2O
napanienenuneoa, NpusMol U
nUpamuobl, mempa’0pa npu
peuenuu 3a0a4;

NpUMEHAmMb meopemvl 00
OMHOWEHUAX 00BbEMO8 NpU
pewenuu 3a0ad;

NpUMeHAmMb UHmMe2pa.l OJisl
BLIYUCTEHUSL 00BEMO8 U
nosepxHocmeti mej 8paujeHus,
BLIYUCTEHUS NIIOUAOU
chepuueckozo nosica u oovema
Uaposo2o cios,

umems npeocmasienue o
OBUIICEHUSX 8 NPOCPAHCMEBE:
napanieibHoM nepetoce,
cUMMempuu OMHOCUMENbHO
NII0CKOCMU, YeHMPAIbHOU
cumMMempuu, no8opome
OMHOCUMETbHO NPAMO,
BUHMOBOU CUMMEMPUU, YMEMb
NPUMEHSMb UX NPU PeULeHUU
3a0ay;

umMems npeodcmasieHue o
NI0UWAOU OPMOLOHATLHOU
npoexyuu,

umems npeocmasgierue o
MpexepaHHoOM U MHO202PAHHOM
yelne u npumMeHsams C80UCM8d
NIIOCKUX Y2TI08 MHO202PAHHO20
yena npu pewieHuu 3a0a4;
umMems npeocmagnerus o
npeobpazosanuu no0oous,
20MOmemuy u ymems
NPUMEHAMb UX NPU PeULeHUU
3a0au,

yMembs peuams 3a0aiu Ha
NII0CKOCIU MEeMOOamu
cmepeomempuu;

yMemb NPpUMeHAMb hopMYibl
00veM08 npu peueHuu 3a0ay
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MIPUMEHSITh UX TIPU PELICHUH
3a/1ad4;

UMETh MPEJICTABICHUE O TEOPEME
DOlinepa,npaBUIIbHBIX
MHOTOTPaHHHKAX;

BIIQJICTh IIOHATHEM ILIOIIAIH
MTOBEPXHOCTEH MHOTOTPAHHUKOB
U YMETh MPUMEHSTD €ro MpH
peIlIeHUH 3aJ1ay;

BJIQJICTh MOHATHAMU TeJia
BpaleHus ([WIMHAP, KOHYC, Iap
u cepa), UX ceueHus U yMeTh
MPUMEHSTh UX TMIPU PEIICHUH
3aj1ay;

BJIQJICTh IIOHATHAMU
KacaTeJbHbIC TIPSIMbBIC U
IIJIOCKOCTH U YMETh NMPUMEHSITh
H3MPH PEIICHUH 3a]1a4;

UMETh IPEICTABICHUS O
BITMCAHHBIX M OMMMCAHHBIX cepax
U YMETh MPUMEHSTH UX TIPH
peleHuN 3a1a4;

BIIAJICTh MIOHIATHUSIMH 00BEM,
00BEMBbI MHOTOTPAaHHUKOB, TEJ
BpaIlleHUs ¥ TIPUMEHSATH UX TIPH
peIlIeHUH 3a]1ay;

UMETh MPEJICTABICHUE O
pa3BepTKe MWIMHAPA U KOHYCAa,
TJIOMIAN TIOBEPXHOCTH
ITUJIMHAPA U KOHYCA, YMETh
MPUMEHSTh UX TIPU PEIICHUH
3ajay;

UMETh TIPEICTABICHHE O
iomaan chepsl U yMETh
IIPUMECHSTH €0 MPU PEIICHUN
3a/1ad4;

YMETh peIlIaTh 3a/1a4u Ha
KOMOHWHAITMA MHOTOTPaHHUKOB M
TEJI BPAIICHHUS,

UMETh MPEJICTaBICHUE O TI0I00UHU
B ITPOCTPAHCTBE U YMETH PEIIaTh
3a/1a4y Ha OTHOIIEHHE OOHEMOB U
TUIOMIA/IEN TOBEPXHOCTEN
no00HBIX GUTYP.
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B noeceonesnou scuznu u npu

Usy4eHuu Opyaux npeomemos:
COCTaBJISITh C UCIIOJIb30BAHUEM
CBOMCTB T€OMETPUICCKUX PUTYD
MaTEMaTUYECKUE MOJCITH IS
peIIeHus 337124 MPAKTHIECKOTO
XapakTepa " 3a/1a4 U3 CMEKHBIX
JTUCITUTIINH, HCCIISIOBATh
MOJTYYCHHBIC MOJICITH U
WHTEPIPETUPOBATH PE3YyIbTAT

Bexmopwt | — Bnanetb MOHATHUSAMH BEKTOPBI U | — /Jocmudicenue pe3yibmamos
u UX KOOPJIUHATHI; paszoena ll;
KOOpOUHAa | — yMETh BHINOJIHATH ONEPALMH HAl | — HAX00Umb 00bem
mbul 6 BCKTOpaMHU, napainenenuneoda u
npocmpan | — ycnonp30BaTh CKAISPHOE mempasopa, 3a0aAHHbIX
cmee IIPOU3BEICHUE BEKTOPOB IIPU KOOPOUHAMAMU C8OUX 8EPUIUH,
pELIECHNH 33]aY; — 3a0asamv NPAMYIO 8
— TPUMEHATh YpPaBHEHUE npocmpancmee;
IJIOCKOCTH, (hOpMYITy —  Haxooums paccmosiHue om
pPacCTOSHUS MEXKIY TOUKAMHU, MOYKU 00 NIOCKOCU 8
ypaBHeHHE chepbl NpU PEIICHUN cucmeme KOOpouHam,
3a/1a4; —  HAaxoo0ums paccmosiHue Mexicoy
— TIPUMEHSTH BEKTOPHI U METOJ] CKPeWuBaIouUMUCS NPAMBIMU,
KOOPAMHAT B MPOCTPAHCTBE MpHU 3a0aHHbBIMU 8 CUCmeMe
pelIeHn! 3a1a4 KOOpOUHam
Hcmopua | — Hwmetsb npencraBicHue o BKiIaae | Jocmuoicenue pesyibmamos
mamemam BBIIAIOIINXCSI MATEMATHKOB B paszoena |l
UKuU pa3BUTHE HAYKHU;
— TIOHUMAaTh POJIb MATEMATUKU B
pa3Butnu Poccun
Memoowr | — Vcnons30BaTh OCHOBHBIC METOMBI | — Jlocmuoicerue pe3yibmamos
Mmamemam JI0Ka3aTeNbCTBA, TPOBOAUTD pasodena ll;
uUKu JTIOKa3aTeJIbCTBO U BBITIOJIHSTh

OIIPOBEPKECHUE;
IIPUMEHATH OCHOBHBIE METO/IbI
pelLlIeHUs] MaTeMAaTUYECKUX 3a/1a4;
Ha OCHOBE MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOAE
XapakTepu30oBaTh KpacoTy U
COBEPILEHCTBO OKPYKAIOIIETO
MHpA U NPOU3BEAECHNUN UCKYCCTBA,
IIPUMEHSATH ITPOCTEUIIINE

—  NPUMEHAMb MamemMamuiecKue
3HAHUSL K UCCNe008AHUIO
OKpYdIcaowe2o Mupa
(mooenuposatnue GusuuecKux
npoyeccos, 3a0auu IKOHOMUKU)
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IIPOrpaMMHEBIE CPEACTBA U
DIICKTPOHHO-KOMMYHHKAITUOHHBIE
CUCTEMBI TIPU PEIICHUU
MaTEMATHYECKUX 3a0aY;
TI0JIb30BATHCS TIPHKIIATHBIMH
porpaMMaMH U TIpOTpaMMaMu
CHMBOJILHBIX BBEIYUCIIEHHN IS
HCCIEIOBAaHUSI MAaTEMAaTUYECKUAX
00BEKTOB
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Conep:xkanue y4eOHOIo npeamera

Auredpa u HayaJIa aHAJIM3A

[loBropeHue. Pemienne 3amad ¢ UCHONB30BAHUEM CBOMCTB YHCET M CHCTEM
CUHUCIICHMS, IEIMMOCTH, JOJIEN U YacCTeW, MPOLUECHTOB, MOAYJIEH yucel. Pemenue 3amad ¢
UCIIOJIb30BAaHUEM CBOWMCTB CTENEHEH U KOPHEW, MHOTOWIECHOB, MpeoOpa3oBaHUN
MHOTOWICHOB U JIpOOHO-PALIMOHATIBHBIX BhIpaXeHHM. Pelienne 3a1a4 ¢ UCNOIb30BaHUEM
rpaaycHOi Mephsl yriia. Moaynib yucia u ero cBoicrBa. Perenue 3a1ay Ha ABUKEHUE U
COBMECTHYIO pabOTy, CMECH U CIUIaBbl C MOMOIIbIO JTMHEHHBIX, KBAIPATHBIX U JPOOHO-
pallMOHAJIBHBIX YpPaBHEHUN U WX CHUCTEeM. PellleHHe 3ajad C TMOMOIIBIO YHUCIOBBIX
HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU MEPEMEHHOM, ¢ MPUMEHEHUEM U300paKeHUs
YUCJIOBBIX MPOMEXKYTKOB. Pelienne 3ai1ayd ¢ UCHOIb30BaHUEM YUCIOBBIX (DYHKIIMH U UX

rpadukoB. Mcnonb30BaHue CBOWCTB U Ipa)UKOB JIMHEHHBIX U KBAJIPATUUHBIX (DYHKIIHA,
00paTHOM NPOMOPLMOHATIEHOCTH U (PYHKIMU Y = Jx. ['paduueckoe pemieHrne ypaBHEHUN

U HepaBeHCTB. lcnosib30BaHME oOlepaluid HaJl MHOXKECTBAMU U BBICKA3bIBAHUSMMU.
Hcnonb30BaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOW, YUCIIOBBIX
MIPOMEKYTKOB, UX OOBEAMHEHUN U mnepecedyeHuidl. [IpuMeHeHHe Npu pelieHuu 3anay
CBOMCTB  apu(PMETUYECKOM U  TEOMETPUYECKONM  MPOrpecCud, CYMMHPOBAHHUS
OECKOHEUHOM CXOJSIICICS TEOMETPUUYECKON TPOTPECCUH.

MHoxecTBa  (YUCIIOBBIE, TEOMETpUUECKUX  GuUryp). XapaKTepUCTUUYECKOE
CBOMCTBO, 3JIEMEHT MHOKECTBA, IyCTOE, KOHEUHOE, OECKOHEUHOE MHOXeCTBO. CriocoOb!
3amaHuss  MHOXKeCTB lloamHokecTBO. OTHOIIEHUS NPHUHAMICKHOCTH, BKIKOYEHUS,
paBeHcTBa. Oneparuu Hajx MHOkecTBamu. Kpyru Ditnepa. Koneunsle u GeCkOHEUHbBIE,
CUYETHBIE U HECUETHBIE MHOKECTBA.

WcTuHHBIE U JIOKHBIE BBICKA3bIBaHUS, OTNEPALIMM HaJl BBICKA3bIBAHUSIMU. Aneebpa
gvickazviganuti. CBsA3b BBICKA3bIBAHWW C MHOXKECTBaMH. KBaHTOpBI CyIIECTBOBaHUS U
BCEOOIIIHOCTH.

3aKoHbl JIOTUKU. OcHOGHble No2udeckue npauia. PelmeHue JOornyecKkux 3aaadc
HCIIOJIb30BAaHUEM KPYTOB DIIIepa, OCHOBHBIX JI02UYECKUX NPABUIL.

YMmozakntouenusi. OOOCHOBaHHUS W JIOKA3aTENbCTBO B MaTemaTHKe. TeopeMmsbl.

Bunel marematudeckux yTBep:KIAEHUH. Buodwl dokazamenvcms. Mamemamuyeckas
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uHoyKyus.  Ymeepoicoenus. obpamHoe OAHHOMY, NPOMUBONONONHCHOE, 0OpamHoe
npoOmMuUBONoIoNHCHoOMy oarnHomy. lIpr3HaKk M CBONUCTBO, HEOOXOIWMBIE U JTOCTATOUYHBIC
YCJIOBHUSL.

Ocnosnas meopema apupmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @Depma. (-uuHvle cucmemsvl
cuucnenus. Oynkyus Junepa, Yucio u cymma oeaumerieli HamypaibHO20 YUCA.

PannanHas mepa yriia, TPUTOHOMETPHYECKAsT OKPYKHOCTh. TpUTrOHOMETpUYECKUE
byHKUIMKM yucen U yriaoB. DopMynbl TPUBEACHUS, CIOXKEHUS TPUTOHOMETPUUYECKHUX
¢yHKUMNA, GOpMyIIBI JBOMHOTO M MOJOBUHHOrO aprymenta. [IpeoOpazoBaHue CymMMBbl,
Pa3HOCTHU B IIPOU3BEAECHUE TPUTOHOMETPUUYECKUX (DYHKLIUI, U HA0OOPOT.

Hynu @yHKuMH, IpoMexXyTKH 3HAaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnsiiee u

HavMeHblllee 3HaueHue (yHkuuu. lleproguyeckne QyHKIUMU M HAMMEHBIIMA TEPHO.

YeTHble U HeveTHble GyHKuuu. Pyukyuu «Opobuas wacmo wuciay Y={X| u «yeras

yacmbv yucaay Yy = [X]

Tpuronomerpuueckue PyHKIIUU YUCIOBOTO apTyMEHTa Y =C0SX, y=sinX, y=tgx,
y =ctg x. CBoicTBa U TpaUKu TPUTOHOMETPUUECKUX (DYHKLIUM.

OOpatHble TPUTOHOMETPUYECKUE (PYHKUIMHU, UX TJIaBHbIE 3HAUYEHMs, CBOWCTBA U
rpaduku. TpuroHomerpuueckue ypaBHEHUS. OJHOpPOIHbIE TPUTOHOMETPUUECKHE
ypaBHEHMs. PelieHue mpocTeHIMX TPUTOHOMETPUUYECKMX HepaBeHCTB. [Ipocreiimme
CUCTEMBbI TPUTOHOMETPUUECKUX YPABHEHUH.

Crenenb ¢ JEWCTBUTEIBHBIM IIOKa3aTesieM, cBoiicTBa creneHu. [Ipocreiimue
MOKa3aTellbHble YpaBHEHUs M HepaBeHcTBa. [lokazaTenbHas QyHKIUS M €€ CBOICTBA U
rpaduk. Yucno € u pyHKIms y=e*.

JlorapudwM, cBoiictBa morapudma. JlecATUYHBI W HATypalbHBINA JorapudM.
[IpeoOpazoBanue norapudmuueckux BblpakeHud. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuueckast GyHKIUS U €€ CBOMCTBA U TpaduK.

CrenenHast pyHKIMS U ee cBoMcTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

[lepBuuHbBIE TNPEICTABICHUS O MHOKECTBE KOMIUIEKCHBIX 4ucel. /lelicmeus c
KOMHIeKCHbIMU yuciamu. Komnnexcno conpsicennvie uyucna. Mooyne u apeymenm
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yucna. Tpueonomempuueckas gopma rKomniekcHo2o uuciaa. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

MeTton uWHTEpBaJOB 1Jisi pelleHus HepaBeHCTB. IIpeoOpazoBanusi rpaduxon
(YHKIIHMIL: CIBUT, YMHOKEHHE Ha YHCIIO0, OTPAKEHUE OTHOCUTENIEHO KOOPIUHATHBIX OCEH.
['paduueckue MeTonpl pelieHus ypaBHEHUW W HepaBeHCTB. PelieHue ypaBHEHUN H
HEPABEHCTB, COJIEPKAIIMX TEPEMEHHYIO 101 3HAKOM MOJTYJIS.

CucremMbl TOKa3aTENbHBIX, JOTAaPU(PMUUECKUX WU HPPAIMOHATBHBIX ypaBHEHUH.
Cucrembl OKa3aTeNbHbIX, TOTapU(IMUUECKUX U UPPALIMOHATILHBIX HEPABEHCTB.

B3aumuo oOpatsbie GpyHkuuu. ['paguku B3auMHO 0OpaTHBIX (GYyHKIUH.

VYpaBHEHUS, CUCTEMBI YPABHEHHUM C TAPAMETPOM.

@opmyna bunoma Hotomona. Pewenue ypagnenuii cmenenu gvlute 2 cneyuaibHbix
6uoos. Teopema Buema, meopema be3y. [lpueooumvie u nHenpugooumvle MHO2OUEHDL.
Ocnosnas meopema aneeopvi. Cummempuueckue MHO20uneHbl. Llenouucnenuvie u
YeNl03HAUHbIe MHO2OYICHDL.

Juoganmoswt ypasnenus. [{ennvie Opodbu. Teopema Depma o cymme K6aopamos.

Cymmbl u paosl, MeEmMoObl CYMMUPOSAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubnuICeHUU OUCMBUMENbHBIX YUCE] PAYUOHATbHBIMU.

MHmnooicecmsa na KOOpOUHAMHOU NAOCKOCTU.

Hepasencmso Kow—bynaxoeckozo, nepasencmeéo Hencena, nepasencmea o
CPEOHUX.

[Tonsstue mnpenena ¢yHkouu B Touke. [lowamue npedena @yukyuu 6
beckoneunocmu. Acumnmomul epaghuxa ¢ynkyuu. CpasHenue 6ECKOHEYHO MAbIX U
beckoneuno 6oavuux. HenpepbiBHOCTh (DyHKIMU. CB0licmea HenpepwuleHbIX (DYHKYULL.
Teopema Betiepwmpacca.

Huddepenunpyemocts pynkiuu. [IponsBonnas Gpyukiuu B Touke. KacatenbHas k
rpaduky pynkiuu. ['eomerpruyecknii 1 GU3NUECKHUI CMBICT TPOU3BOIHON. [Ipumenerue
npouzeoonou 6  @usuke. llpon3Boanble dsrneMeHTapHbIX  ¢yHkiui. [IpaBuna
nuddepeHpoBaHusl.

Bropas npousBoiHas, ee TeOMETPUIECKUN U (PU3UIECKUI CMBICTT.
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Touku 3kcTpemMyMma (MakcuMyma M MHHUMyMa). MccnegoBaHue 3JI€MEHTapHBIX
(GYHKIMI Ha TOYKM SKCTpEMyMa, HamOOJbIllee U HAUMEHbIIEe 3HAYCHHE C TOMOIIBIO
npou3BOAHOU. [locmpoenue epaghukos hyHkyuti ¢ nomowbio npou3eooHvix. llpumenenue
NpOU3800HOU npu pewlenuu 3aday. Haxooxcoenue s3xcmpemymos yHKyuil HeCKOIbKUX
nepemeHHbIX.

[lepBooOpaznas. Heonpenenenusiii unTerpan. I[lepBooOpasHbie 3JeMEHTapHBIX
(byHKITHIA. [Tmomans KPHUBOJIMHENHOMN TpaIeuuu. dopmyna Hprorona-
Jleitonuia.OnpeneneHHblil UHTETpal. Boiuucienue niowadeu niockux ueyp u 06vemos
mesl paujeHus ¢ NOMOWbI0 UHmezpad..

Memoowl pewienust pyHKYUOHATLHBIX YDABHEHUU U HEPABEHCMS.

I'eomerpusn

[ToBTOpeHue. PelieHne 3afad ¢ UCHOJIB30BAHUEM CBOMCTB (DUTYp Ha IJIOCKOCTH.
Pemenne 3amay Ha J0Ka3aTeabCTBO M IIOCTPOCHUE KOHTPIpUMEpoB. IIpumenenue
OPOCTEUIINX JIOTMYECKUX INpaBwil. PelleHwe 3agad C MCHOJIB30BAHUEM TEOPEM O
TPEYroJIbHUKAaX, COOTHOLIEHUI B MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C
YeThIpeXyrojbHUKaMu. PemeHne 3agad ¢ HCMIONb30BaHMEM (PAKTOB, CBSI3aHHBIX C
OKPYXXHOCTSIMU. PereHue 3agad Ha M3MEPEHHUS Ha MJIOCKOCTH, BBIUMCIEHUS UIMH U
wiomaae. Pewenue 3a0au ¢ nomowpbio 6eKmMopo8 u KoOpOUHAMm.

Harnsignasa crepeomerpus. [Ipu3ma, napamienenunes, nupaMuaa, TETpasap.

OCHOBHBIE MOHSATHS T€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUH U
CIEeACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas ona mempas’opa. llocTpoeHue ceyeHU MHOTOTPAHHUKOB
MeroaoM  cienoB.  llenTpanbHoe — mpoektupoBaHue.  Iloctpoenue — ceueHuit
MHOT'OIPAHHUKOB METOJIOM MPOEKLIHIA.

CkpeliuBaroniyecsi OpsiMble B TNPOCTPAHCTBE. YTONI MEXAYy HUMU. Memooul
HAXO0HCOCHUS PACCMOAHUL MeNHCOY CKPEeUUBAIOUWUMUCS NPAMBIMU.

TeopeMbl O napaUIENBbHOCTH MPSAMBIX M IUIOCKOCTEH B  IPOCTPAHCTBE.
[TapannensrHOe TPOEKTUPOBAHUE U U300pakeHue @uryp. [eomempuueckue mecma

mo4eK 6 npocnpancmee.
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[leprieHIUKYISIPHOCTh MPAMOM U TIOCKOCTU. OPTOrOHANBHOE MPOEKTUPOBAHHUE.
Haxmonnsie u npoekuuu. Teopema o TpexX NepHeHIuKyIspax.

Buovr mempasopos. Opmoyenmpuueckuil mempa’op, KaApPKACHbIU mempasop,
pasHocpaunslii. mempad0p. Illpamoyzonbuviii mempa’dp. Meouanvr u Oumeouamsl
mempasopa.

Jlocmpausanue mempasopa 0o napaiieienuneod.

Paccrosaus mexnay ¢urypamu B mpoctpaHcTBe. OOMM MEpICHIUKYISAP IBYX
CKPEUIMBAIOIIUXCS TIPSIMBIX.

Yrner B mpoctpaHcTBe.  llepneHaukymnsipHble  IIOCKOCTH.  [lnowaow
opmo2oHanvHou npoekyuu. Ilepnenouxynsapuoe ceuenue npusmvl. Tpexepannviti u
MHo2oepanHblil yeon. Ceoticmea NI0CKUX yeio8 MHo202panHo2o yead. Ceoucmea niocKux
U O08Y2DAHHbLIX Y208 mMpexepanHo2o yeaa. Teopemvl KOCUHYCO8 U CUHYCO8 O
MpexepanHo2o yeia.

Buasl MHOrOrpaHHukoB. Pazgepmku mmozoepannuka. Kpamuatiwiue nymu Ha
NOBEPXHOCU MHO202DAHHUKA.

Teopema Otinepa. 1lpaBUiibHbIE MHOTOTPAHHUKHU. /[80UCMBEHHOCMb NPABUTLHBIX
MHO202PAHHUKOS.

[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapasienenunena. IIpAMoyroabHbIi
napauienenunes. HaknoHHbIE TPU3MBL.

[Inpamupma. Buael nupamuza. OIEMEHTHl NPaBWIBHOW nupaMmuabl. [Inpamunsl ¢
PaBHOHAKJIOHEHHBIMH peOpaMH U TPaHSIMHU, UX OCHOBHBIE CBOWCTBA.

[Tnomaan NOBEpXHOCTEM MHOTOIPAHHUKOB.

Tena BpamieHus: MWIKHIP, KOHYC, map u cepa. CeueHus TUIMHAPA, KOHYyCa U
mapa. [IlapoBoii cerMeHT, mapoBoil CJIOH, IaPOBOM CEKTOP (KOHYC).

VYceueHHas mupaMujia U YCEYEHHBINH KOHYC.

Dnemenmul chepuyeckou 2eomempuu. Konuueckue ceuenus.

KacarenbHble mpsMble W IUIOCKOCTH. BrmcaHHbie W omnuMcaHHbIe CQEpHI.
Kacarowuecs cgpepol. Kombunayuu men epawjenus.

Bekropsl u koopauHaTel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHUCIO. YTOI

Mexay BekTopaMu. CkansipHOE TPOU3BEIEHUE.
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VYpaBHenue miockoctd. DopMyna pacCTOSHHUS MEXAY TOYKAMHU. Y PABHEHHE
cheprl. Popmyra paccmosanusi om mouxku 00 niaockocmu. Cnocoowvl 3a0anusi npsamou
VPAGHEeHUAMU.

Pewenue 3a0au u doxasamenbcmeo meopem ¢ NOMOWBIO 8EKMOPOE U MEMOOOM
KOOpOuHam. InemMeHmsl 2eoMempul Macc.

[Tonsitue o6bema. OO6beMbl MHOTOTPaHHUKOB. OOBEMBI TEN BpalleHUs. AKcuombl
obvema. Bvlisoo Gopmyn 006vemMo8 npamMoyeonivbHO20 napaiienenunedd, npuzmvl U
nupamuovlt. Dopmynvl 015 HAX0HcOeHUuss 0ovema mempasopa. Teopemvl 06 OMHOUIEHUSX
00beMo8.

Ilpunooicenuss umnmezpana K 6bIYUCTEHUIO 00BLEMO8 U NOBEPXHOCMEU mell
spawernus. I[lowaos cgepuueckoco nosaca. Obvem wapogoeo cnosa. Illpumenenue
00beM0o8 npu peuieHuu 3a0ay.

[Tnomane chepsl.

Pazeepmra yununopa u xonyca. Ilnomaas NOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOunHaImm MHOTOTPaHHUKOB M TEJT BpaIllcHUS.

[Tonobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB M IUIOMIAJCH ITOBEPXHOCTEH
MOJA00OHBIX (UTyp.

sudrcenusi 6 npocmparncmee: napaiiesibHulil. NEPEHOC, CUMMEMPUS OMHOCUMETLHO
NJIOCKOCU, YEHMPATbHAS CUMMEMPUSL, NOBOPON OMHOCUMENLHO NPSAMO.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha niIOCKOCMU C
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOOS.

BeposiITHOCTH U CTATHCTUKA, JIOTHKA, TeOpUs rpa¢oB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonp3oBanue TaOIUI U AUArpaMM Jis MPEACTABICHUS JAaHHBIX.
Pemenve 3amauy Ha TMpPUMEHEHHE OMHUCATENBHBIX XAPAaKTEPUCTUK YHCIOBBIX HAOOPOB:
CpPEIHMX, HaWOOJIBIIIET0O ¥ HAWMCHBIIETO0 3HA4YEHWs, pa3Maxa, [HUCIICPCHU U
CTaHJAAPTHOTO OTKJIOHCHHs. BblUKMCIEHHEe YacTOT U  BEPOSTHOCTEH  COOBITHIA.
Brruucienue BepoSTHOCTEH B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH HCXOaMHU.
Hcnonbs3oBanne KOMOMHATOPUKHU. BhlunciaeHue BEpOSITHOCTEH HE3aBUCUMBIX COOBITHH.
Ucnionp3zoBanne (HOpMyJbl CIOXKEHHS BEPOSTHOCTEH, nuarpamMm Oiiepa, aepeBa

BeposiTHOCTEH, (popmybl bepHyu.
32



Beposmnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposmuocmen.

YcnoBHas BepoATHOCTh. [IpaBuino yMHO»xeHHs1 BeposiTHOCTEN. DopMyra IOIHOU
BeposiTHOCTU. Dopmyna barieca.

JluckpeTHble  ciy4yailHble  BeNWYUMHbI U pacnpeneyieHus.  COBMECTHBIC
pactpenenenusa. Pacnpenenenne CymMMbl M NPOM3BEACHUS HE3aBUCUMBIX CIIy4alHBIX
BEJIMYMH. MareMaThuueckoe OXUJAaHUE U JUCIEpPCHS  CIyYallHOM  BEJIMYHHBIL.
MaremaTuyeckoe 0KUJaHUE U TUCTICPCUSI CYMMBI CITy4alHbIX BETUYMH.

bunapnass ciywaliHas BelIM4YMHa, pacnpeaencHue bepryiu.l'eomerpuueckoe
pacrnpenenenrue. buHoMuanbHOE pacpeleIEHUE U €ro CBOMCTBA. [ unepeeomempuieckoe
pacnpeoeneHueu e2o C8oUcmad.

HenpepbiBHble ciyyaliHble Beau4uHbL. [InoTHOCTH BeposiTHOCcTH. DyHKUUA
pacrtpenenenus. PaBHoMepHOE pacnpeneseHue.

Ilokazamenvroe pacnpedeneHue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmallbHOe pacmpeliesieHue.
Oynkums Jlamtaca. [lapamerpsl HOpManpHOTrO pacmpeneneHus. [Ipumepsl ciaydalHbIX
BEJIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh HW3MEPEHUH, pOCT
4yenoBeka). [lenmpanvrasn npedenvbHas meopema.

Hepasencmeo Yebwviuesa. Teopema UYebviumesa u meopema bepuynnu. 3axow
oonbuux yucen. Boloopounsiii memoo uzmepenus eepoamuocmeii. Ponv 3axkona 6orvuiux
yucen 8 Hayke, npupooe u obwecmae.

KoBapuanus nByx ciydailHbIX BenuuuH. [loHsTHE 0 KOA(pUIMEeHTEe KOPpEIAIUu.
CoBMmecTHbIE HAOIOJICHUS ABYX CIy4aWHBIX BEIUYUH. Bulibopounviti Koaggduyuenm
Koppensayuu. Jluneunas pezpeccusl.

Cmamucmuueckas  eunomesa. Cmamucmuka Kpumepus U ee YPOBEHb
3Hauumocmu. Ilposepra npocmeiiwux cunomes. IOmMnupuuyeckue pacnpeoeireHus u ux
CBA3b C meopemudecKkumMuy pacnpeoeireHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. HnvekmusHvie u ClOpbeKMUEHbvle COOMBENCMEUs.
buexyuu. /luckpemnas nenpepvienocme. [lpunyun Jupuxie.

Koouposanue. J[éouunas 3anuce.
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Ocnognvie nousmus meopuu 2pagos. [epesvs. [eouunoe depeso. CeésazHocme.
Komnonenmut ceaznocmu. [lymu na epage. Diineposol u I amunbmonosvl nymu.

TemaTnuyeckoe NJIAHUPOBAHUE

Maremaruka 10 kiacc

HaumenoBanue pasgesnoB u teM. Cogep:xxkaHue y4eO0HOro MarepuaJia.

1.BBoaHoe noBropenue (34)

CreneHb U ee CBOMCTBA. Y paBHEHUS: ITMHEHHOE, KBAAPATHOE, PAIHOHAIIBHOE,
UppalMOHATBHOE U METO/Ibl UX penieHus. Panmonansusle qpoou. HepaBencTna
JIMHEWHBIC U KBAJIPATHBIE U CUCTEMbI HEPABEHCTB.

2. leiicTBUTE/IbHBIE Ynca (129)

Harypanbshbie u nienblie yncna. Jlenumocts uncen. OcHOBHAs TeopeMa apudMEeTUKU
HaTypaJbHBIX Yncell. PalioHallbHbIC, UPpAllMOHATIBHEIE, ICUCTBUTEIIbHBIC YNCIA,
yucoBas npsmasi. YucioBbie HEpaBEeHCTBA. AKCMOMATHUKA JEHCTBUTEIBHBIX YHCEIL.
Mopynb 1elCTBUTENBLHOIO unciia. MeTo MaTeMaTU4eCKOM WHTYKIIUH.

3.Yuciaossbie pynkuuu (104)

Onpenenenue yucaoBoil GyHKIMU U criocoObl e€ 3aaanus. CBOCTBA PyHKIIUM.
[Tepuonuueckue u oOpatHbie QYHKIUU.

4. Tpuronomerpuueckne pynkunu (244)

UucnoBasi OKpYKHOCTh Ha KOOPAUHATHOM MI0CKOCTU. OMpeaeneHnue CuHyca, KOCUHyca,
TAHT€HC U KOTaHTeHC. TpuroHomeTpuyeckue PyHKIIMU YUCIOBOTO U YTIIOBOTO
aprymMeHTa, ux cBoicTBa u rpaduku. CxxaTue u pacTsbkeHue rpa@ukoB
TpuroHomeTpuueckux Gpyukiuii. OOpaTHbIe TPUTOHOMETPHUECKUE QYHKIIUU.
5.Tpuronomerpuueckue ypapuenus (104)

[Ipocrenmme TPUrOHOMETPUYECKUE YPABHEHUSI M HEPABEHCTBA. METOIbI PELLICHUS
TPUTOHOMETPUUECKUX YPAaBHEHUI: METO/1 3aMEHbI IEPEMEHHOM, METO]T Pa3JIOKEHHUS HA
MHOKUTEJIN, OHOPOIHBIE TPUTOHOMETPUUYECKUE YPABHEHUS.

6.1IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BbIpakeHHH (214)

DopMyJIbI CIOKEHUS, MPUBEICHUSI, IBOMHOTO apTryMEHTa, MOHMKEHUS CTETICHHU.
[IpeobpazoBanyie CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUM B TPOU3BEICHUE U
MPOU3BEACHUS B CYMMY. METO/IbI pEIICHUS] TPUTOHOMETPUUECKUX YPABHEHUH.

7. KommiekcHble yuciaa (94)

KommiekcHble yncna u onepaiuu HaJ HUMUA. KomIiekcHbie ynciia i KOOpAUHATHAS
IJIOCKOCTh. TpuroHomMeTpuueckas hopMa 3amiucu KOMIUIEKCHOTO urciia. KoMrekcHbie
4yucia ¥ KBaJpaTHbIe ypaBHEHUs. Bo3Be/leHEe KOMITJIEKCHOTO YHCa B CTEIEHb.
N3Bnedenne KBapaTHOTO U KYOMYECKOTO KOPHS M3 KOMITJIEKCHOTO YHUCIIA.

8. IlpousBoaHas (294)

OnpeneneHre YUCI0BOM MOCIIEI0BATSIFHOCTH, CIIOCOOKI €€ 3a/1anus, cBoicTBa. [Ipenen
YHCJIOBOM MOCJIEA0BATEIBHOCTH, CBOMCTBA CXOASIIMXCA MOciieaoBaTebHOCTEN. CymMa
OeckoHe4YHOU reoMeTpudeckoi nporpeccud. [Ipeaen GyHkuy Ha OECKOHEYHOCTH.
3ajauu, MPUBOSIIKE K TOHATUIO TPOU3BOIHON, OTIPEICIICHUE TIPOU3BOHOM,
BBIYUCJICHUE MTPOU3BOIHBIX. [[oHATHE MPOU3BOAHOM 71-TO MOPsIKA.
HuddepenunpoBanue cinoxHo pyHkuu. Juddepeniupoanre oopatHoit GyHKINH.
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VYpaBHeHue kacareiabHOU K rpaduky ¢yHkiuu. [I[pumeHeHne npou3BoIHOM Jist
UCCle1I0BaHUs PYHKIIMH HA MOHOTOHHOCTh U SKCTpeMyMbl. [IpruMeHeHne npon3BoHOM
JUTSI I0Ka3aTeNIbCTBA TOXKIECTB U HepaBeHCTB. [locTpoenue rpadukoB pyHKIUH.
[IpumeHeHre mpOU3BOIHOM JJII OTHICKAHUSI HAUOOJIBIIEr0 U HAUMEHBIIEr0 3HAUCHUN
HEeNpepbIBHON (QYHKIIMK HA TPOMEKYTKE. 3a/1a4u Ha ONTUMU3AIHIO.
9.KoMOMHATOPUKA M BEPOSATHOCTD (74)

[IpaBuno ymuoxxenus. [lepecranoBku u Gakropuaiibl. BEIOOp HECKOIBKUX 3JIEMEHTOB.
Coueranus u pa3menienus. bunom Herorona. Ciyyalinble COOBITHS U X BEPOSITHOCTH.
10.IToBTOpEeHUE M cucTeMaTU3alUs Y4eOHOI0 MaTepuajia Kypca ajiredpbl 1 Ha4ajl
MaTtemMaTnuyeckoro anajan3a 10 kiaacca (114)

Oynkuuu. TpuroHoMeTpuyecKre ypaBHEHUS U METOIBI PEIIEHUS. TpUrOHOMETpUYECKUE
dopmynsl. [IpousBoanas u ee npumenenne. KomObuHatopHble 3a1aui.

11.HexoTtopsbie cBeaenus u3 mianumerpuu (12y4)

VYTIubl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO. Perienue tpeyronbHuKkoB. TeopeMsl
Menenas u Uessl.

12.BBenenue B crepeoMeTpuio (34)

Hcroprst BOSHUKHOBEHMS U pa3BUTUSA TeoMeTpur. OCHOBHBIE ITOHATHS U aKCUOMBI
CTEpEOMETpUH (TOUKa, psiMas, INIOCKOCTh, IPOCTPaHCTBO). IIpocTpancTBeHHbBIE PUTYpHI
(xy0, mapanienenurnen, npu3Ma, nupaMuia, HWINHIP, KOHYC, ap). MoaenupoBaHue
MHOTOI'PaHHHKOB.

13.I1apaniieibHOCTD NPAMBIX U IIOCKOCTEeH (164)

B3anmHoe pacnosiokeHne npsMbIX B IpOoCcTpaHCcTBe. [[apamnenbHOCTh IPSAMBIX B
npocTtpadcTBe. Ckpemuparomuecs npsmele. [[pu3Hak ckpemmBarmuxcs NpsiMbIX.
B3anmHoe pacnionoxeHnue npsMon 1 mrockocTu. [lapannenbsHoCTh TpsAMON U IIIOCKOCTH.
[Ipr3Hak napayieapHOCTH MPSMOU U IIOCKOCTH. B3anmMHOe pacnosiokeHue 1Byx
mockocre. [TapamnensHOCTh ABYX MUIOCcKOCTEN. [IpU3HaK mapamienbHOCTH IBYX
mockocten. [Tapaiutenbeiil nepeHoc. [lapamiensHoe NPOEKTUPOBAHUE U €TI0 CBOMCTBA.
[TapannensHblie poeKuu MI0ckuX Guryp. M3o0paxeHue npocTpaHCTBEHHBIX (HUTYP.

CedeHnst MHOTOTPaHHUKOB
14.11lepneHAMKYJIAPHOCTH NPSAMBIX U IJI0CKOCTei (174)

VYroa Mexay npsMbIMHU B IPOCTpaHCTBE. [lepreHIuKyIIpHOCTD NPSMBIX.
[lepnieHIUKYISAPHOCTD NPSIMOU U TUNIOCKOCTH. [Ipu3HaK NepneHIUKYIIPHOCTH IPSIMOU U
wiockocTi. OpTOroHaJIbHOE NPOEKTUpOBaHKeE. [1n01aap OpTOroHaIbHON MPOEKINN
MHOroyrosnsHuka. [lepnenaukynsap u HaknonHas. Teopema o Tpex nepneHANKyIspax.
VYron Mexay npsMOU U IIOCKOCTBIO. PaccTossHNE MEX Ay TOUYKAMU, IPSIMBIMU U

IJIOCKOCTAMMU. JIByrpanHbii yrodl. [lepneHaukynspHoCTs miockocTen. [Ipusnak
NEePHeHAUKYIIPHOCTH IBYX IUIocKocTel. LlenTpanbHoe npoekTrpoBanue. M300paxenue
IPOCTPAHCTBEHHBIX (PUTYp B LIEHTPATIBHOM MPOESKIIUU.

15. Muororpanauxku (144).

MHororpaHHbl€ YIiibl U UX CBOMCTBA. BBIYyKIIbIE U HEBBIITYKJIBIE MHOTOTPAHHUKH.
Teopema Ditnepa. [IpaBriibHBIE MHOTOTPAHHUKH (TETPAdp, KyO, OKTAdIp, HKOCAIP,
nonekaszp). *[omynpaBusbHble U 3BE314aThle MHOTOTPAHHUKH.

16. [ToBTOpEHUE U cucTeMaTU3alUs MaTeprana
Kypca reometpuul0 knacca (64)
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Pemienue 3a/1a4 Ha BBIYUCIIEHUE U JOKA3aTEIBCTBO C UCIOJIb30BAHUEM U3YUEHHBIX
dopmyn. M3o0paxenue npocTpaHcTBEHHBIX (uryp. [loctpoenue ceuenuit
MHOTOI'PaHHUKOB. [IpaBHiIbHbIE MHOTOTPaHHUKHU. Pa3BEPTKM MHOTOTPAaHHUKOB, IUITUH/ -
pa ¥ KOHyca.

MartemaTuka 11 kiaacc yriay0JjeHHbIH YPOBEHD

HaumenoBanue pa3gesioB u teM. Cogep:kaHue y4eO0HOT0 MaTepuaJa.

1. BBonnoe noBTopenue (44) @yHkuuu. TpuroHoMeTpuueckue ypaBHEHHUS U METOIbI
peleHus.

Tpuronomerpudeckue Gpopmynsl. [IponsBognas u ee npumenenue. KomOnnatopHeie
3a/1a4H.

2. Muoro4jens! (104) MHoOro4/jieHbl OT OJHOM ¥ HECKOJIBKHX IEPEeMEHHbIX.
Teopema be3y. Cxema I'opnepa.

CuMmmeTpryecKre U OAHOPOIHBIE MHOTOWIEHBI. Y PAaBHEHHSI BBICIIUX CTEIICHEM.

3. Crenenu u kopHu. CTeneHHbie QyHKIIUN

(249)

[TonsiTHE KOPHS N-0M CTENEHU U3 AECUCTBUTENILHOTO unciia. OyHKIuu y=i 0 , ux
cBoiicTBa u rpaduxu. CBoicTBa KOpHS n-oi creneHu. [IpeoOpazoBaHue BhIpAKEHU,
coJiepkalux paaukaibsl. O0001IeHe TOHATHS O MoKa3arTese crerneHu. CTeneHHbIe
¢yHKIMH, UX cBoMcTBa U rpaduku. JuddepennupoBanue 1 UHTErpUPOBAHUE.
N3BneyeHne KOpHs n-i CTETICHMU.

4. Iloka3areabHasi ¥ JJorapupmuyeckasn

¢pyaxunu (314)

[TokazaTenbHas pyHkuus, e€ cBoiicTBa U rpaduk. [lokazarenpHble ypaBHEHUS U
HepaBeHcTBa. [lonsitue norapudma. Jlorapudmuueckas GpyHkuus, €€ CBOMCTBA U
rpaduk. CoiictBa sorapudmos. Jlorapupmuyeckre ypaBHEHUsI 1 HEPABEHCTBA.
HuddepennmpoBanue nokazareabHON U TorapudMudeckoi PyHKITHI.

5. IlepBooOpa3Hasi u mHTEerpaJ (94)

[TepBooOpasnas. Heonpenenennslit uaterpai. OnpeaeeHHbIA HHTErpall, ero
BBIYKCIICHUE U CBOMCTBA. Bhrunciienue miomasei miockux uryp. [pumepst
NPUMEHEHUs1 UHTerpaiia B (PU3HKe.

6. DiieMeHTbl KOMOMHATOPUKH, CTATUCTHUKH U

TeOPHH BeposATHOCTEH (94)

BepostHocTs u reomerpust. HezaBucrumMble MOBTOPEHUS UCIBITAHUM C ABYMS
ucxogamu. CratucTuyeckue MeTobsl 00padoTku nHpopmaruu. ['ayccoBa KpuBasi.
3aKoH OOJBIINX YHUCET.

7. YpaBHeHusi M HepaBeHCTBA. CHCTEMbI YPaBHEHUIT U HepaBeHCTB (334)
PaBHOCHIBHOCT ypaBHEeHMI. OOIIIME METOIBI PEIICHUS YPAaBHEHHM. Y paBHEHHUE C
MonayJiiMH. MppanronanbHble ypaBHeHUs. JloKa3aTenbCTBO HEPABEHCTB. Pelienne
palMOHAJIBHBIX HEPABEHCTB C OJHOM IepeMeHHON. HepaBeHcTBa ¢ MOy IsIMH.
HppanroHanbHble HEPABEHCTBA. Y PABHEHUS M HEPABEHCTBA C IBYMs IEPEMEHHBIMU.
HuodanTtoBsl ypaBHeHUs1. CUCTEMbl ypaBHCHHM. Y PaBHEHUS U HEPABEHCTBA C
rapamMeTpamH.
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8. IloBTOpPEHME U cUcTEeMATH3ANMS Y4eOHOr0 MaTepuaia Kypca ajaredpbl H Ha4aJl
MaTeMaTHuyeckoro anajamsa 11 xiacca (164)

Muorounensl. Crenenu u kopHu. CTeneHHas, mokaszarejibHas U JorapupmMuyeckast
¢byukuuu. [lepBooOpa3Has u uHTErpan. YpaBHEHUs, HEPAaBEHCTBA, CUCTEMbl YpaBHEHU N
Y HEPABEHCTB.

9. BekTopnbl B mpocTpancTie (64)

[IpssmoyroJibHas cucTeMa KOOPJAMHAT B MPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
PaBeHCcTBO BekTOpOB. ClI0KEHUE BEKTOPOB H YMHOKEHHE BEKTOPA HA YUCIO. YTOJ
MeXy BekTopamu. KosuinHeapHble U KOMIUTAHAPHBIE BEKTOPBI.

10. MeToa xoopauHat B mpocrpancrse (154)

Koopaunate! cepenunbl otpezka. @opmysa pacCTOAHUS MEXY IBYMs TOUKAMHU.
VYpasuenue chepsl. Koopaunater Bextopa. [{nnna Bektopa. CraspHOE MPOU3BEICHUE
BEKTOPOB. YpaBHEHHUE MIIOCKOCTU B TPOCTPAHCTBE. Y paBHEHUE NPSIMON B MPOCTPAHCTBE.
11. Huaunaap, konyc, map (164)

Cdepa u wap. Bzaumnoe pacnonoxenue chepsl U miockoctu. KacaTenbHas MI0CKOCTb.
MHororpaHHuKH, BIUCaHHbIE B cpepy. MHOTrOrpaHHUKH, OIIMCAHHBIE OKOJIO CHEPBHI.
Hunuuap, konyc. [IoBopot. @urypsl BpaeHus. BnrcanHsle 1 onvcaHHbIE HAIUHAPHI.
CeueHns HUIMHAPA ITIOCKOCTBIO. DJUIMIIC. BIMCaHHBIE M ONTMCAHHBIE KOHYCHI.
Konnueckue ceuenuns. CUMMETpUsi IPOCTPAHCTBEHHBIX (UTyp (L€HTpaIbHasi, OceBas,
3epKajibHas). [IBukKeHne MpoCTPaHCTBA, BUbI ABMXKEHUN. DJIE€MEHTb CHMMETPHUH
MHOTOTPAHHUKOB U KPYTJbIX Tel. [I[puMepbl CHMMETPUU B OKPYIKAIOIIEM MHUPE

12. O0bembl (1749)

O6BEM u ero croiicTBa. [Ipuniun KaBansepu. @opmysbsl 00bEMa Mapaienenumena,
npu3Mbl, mupaMuibl. Dopmysiel 00bEMA UIMHIPA, KOHYCA, 11apa U €ro 4acTeil.
OTtHomeHne 00bEMOB MOJOOHBIX Ted. [lnonans NoBEpXHOCTH MHOTOTPaHHUKA.
@opMyIibl TIOLAAN MOBEPXHOCTH LIUIUMHAPA, KOHYCA, 111apa U €ro 4acTei.

13. IloBTOpEHUE U cUCcTEeMATH3AMSA YUeOHOT0 MaTepuaJia Kypca reomerpum 11
kiaacca (144)

Pemienue 3aga4 Ha BIYHCJICHHE U J0KA3aTEJIbCTBO € HCIOJIb30BAHUEM M3YYCHHbBIX

(¢opmy. u cBoiicTB.
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