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IInanupyeMble pe3ybTaThbl
JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHUIT 00ydaomuxcs K cede, K CBoeMy
310POBBIO,
K MO3HAHHUIO ce0s:

— OpueHTauus oO0yd4aloluxcs Ha JOCTHKEHHME JIMYHOIO CYACThs, pean3aliio
MIO3UTUBHBIX JXU3HEHHBIX IEPCIEKTHB, WHUIMATUBHOCTb, KPEATUBHOCTb, T'OTOBHOCTb M
CIOCOOHOCTh K JTMYHOCTHOMY CaMOOTMPEAETICHNUIO, CIOCOOHOCTh CTaBUTh LIEIHU U CTPOUTH
YKU3HEHHBIE IUIAHBI;

— FOTOBHOCTb U CLIOCOOHOCTh 00€CHIeUnTh ce0e U CBOUM OJIM3KUM JIOCTOMHYIO JKU3Hb B
IIPOLIECCE CAMOCTOATEIbHON, TBOPYECKOU U OTBETCTBEHHOM 1EATENbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCSl K OTCTAMBAHUIO JIMYHOI'O JIOCTOMHCTBA,
COOCTBEHHOT0 MHEHHSI, TOTOBHOCTh M CITIOCOOHOCTH BhIpa0aThIBaTh COOCTBEHHYIO TIO3HUIIUIO
[0 OTHOLICHHWIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSAM IPOILLIOTO M HACTOSIIETO Ha
OCHOBE OCO3HAHUS M OCMBICICHUSI UCTOPUH, TYXOBHBIX LIEHHOCTEH U JOCTHKEHHUM HalIeH
CTpaHblI;

— FOTOBHOCTb U CIIOCOOHOCTHh OOYyYaroIMXCsl K CaMOPa3BUTHUIO M CaMOBOCIIMTAaHUIO B
COOTBETCTBUH C OOLIEYEIIOBEUECKUMH LIEHHOCTSAMHU U UJIealaMU I'PaXkIaHCKOrO OOIEeCTBa,
noTpeOHOCTh B (PM3MYECKOM  CaMOCOBEPIICHCTBOBAHWHW, 3aHATHSIX  CIHOPTHBHO-
0310POBUTEIBHON JESITENBHOCTHIO;

— TPUHATHE W peaju3alus HEeHHOCTeH 370pOBOTO M 0Oe30macHOro obpas3a >KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K COOCTBEHHOMY (PH3MUECKOMY U
IICUXO0JIOTMYE€CKOMY 3/10POBBIO;

— HEINpPUATHE BPEAHBIX IPUBBIUEK: KYPEHMUSI, YIIOTPEOIEHHS aJIKOT0JIsl, HAPKOTUKOB.

JInuHOCTHBIE Pe3yJIbTaThl B c(pepe oTHOMIeHNI o0yuarommxcs K Poccnu kak k
Poaune (OTeuecTBY):

— poccuiicKas HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUMCKON UIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOWH OOLIHOCTH
poccuiickoro Hapoaa u cyaroe Poccuu, maTpruoTusm, TOTOBHOCTE K CITy>KeHHIO OTE€UeCTBY,
€ro 3aIluTe;

— YBaX€HUE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Iepea PoanHOM, ropIocTH 3a
CBOM Kpal, CBOKO PoauHy, mponuioe U HacTOsIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu,
yBa)K€HHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, THMH);

— (opmupoBaHMe yBa)KEHUS K PYCCKOMY S3bIKYy KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit denepaiyu, BISIOMIEMYCS OCHOBOW POCCUUCKON UAEHTUYHOCTH U TJIABHBIM
(hakTOpOM HAIMOHATHHOTO CAaMOOTIPEICICHNUS;

— BOCIIUTaHUE YBAKEHUS K KYIbType, I3bIKaM, TPAIHUIHMSIM U 00bIYasiM HapOJIOB,
npoxuBaromux B Poccuiickont denepanuu.

JInuHOCTHBIE pe3yJabTaThl B c(hepe OTHOIIEHHH 00yYAIOIIHXCHA K 3aKOHY,
roCyapcTBY M K I'Pa:KIaHCKOMY 00LIECTBY:

— TPaXXJaHCTBEHHOCTb, I'PAXKAAHCKas IO3UIMS aKTUBHOTO M OTBETCTBEHHOIO 4JIEHA
POCCHIICKOrO 0OIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYILMOHHBIE IpaBa M OOS3aHHOCTH,
YBaXKAIOIIET0 3aKOH M IPAaBONOPANOK, OCO3HAHHO IPHHUMAIOIIETO TpaJWLIHOHHBIE
HaIlMOHAJIbHBIE M O0IeYeToOBEeYeCKHe TYMaHUCTHUYECKUE M JIEMOKpAaTHUECKHE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOILIECTBEHHOM KHU3HH;

— TpU3HAHUE HEOTUYXJTaeMOCTH OCHOBHBIX NpaB M CBOOOJ 4YeIOBEKa, KOTOpPbIE
MPUHAIJIEKAT KaXJA0OMY OT POXKIACHMSI, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX MpaB
u cBoOox ©Oe3 HapylleHMs MpaB U CBOOOA JAPYrMX JIUI, TOTOBHOCTh OTCTauBaTh
COOCTBEHHBIEC TpaBa W CBOOOJBI YEJIOBEKAa M TPaKAAHWHA COTJIACHO OOIIETIPU3HAHHBIM
MPUHIMIIAM W HOPMaM MEXIYyHApOAHOTO IpaBa W B CcOOTBeTcTBUM C KoHcTHTynmen



Poccuiickoit denepaiuu, mpaBoBas
U MOJINTUYECKasi TPAMOTHOCTb;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha TUAJIOTe KYJIBTYp, a TaKKe PaslIudHbIX (hopm
0OIIECTBEHHOI'O CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

— UHTCpHUOpHU3aALNA I_ICHHOCTGI\/JI ACMOKpAaTUH U COHH&HBHOﬁ COJIMAapHOCTHU, TOTOBHOCTH
K JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOLIEHUI B IPYIIIE UM COUMAIBHON OpraHu3aluy;

— TOTOBHOCTH OOYYalOIIUXCS K KOHCTPYKTUBHOMY Y4YacTHIO B NPUHSATHH PEIICHUH,

3aTparuBarolinx MUX IpaBa U UHTCPEChbI, B TOM YHUCJIC B PA3JIMYHBIX (1)opMax

00LIECTBEHHON caMOOpraHU3allui, CaMOYIIPaBICHUsI, OOLIECTBEHHO 3HAYMMON

JIesATEeIbHOCTH;

— IPUBEPKEHHOCTH UJIeIM UHTEPHALMOHAIN3MA, APY>KObI, PaBEHCTBA, B3aMMOIIOMOLIT
HapOJd0B; BOCIIMTAHUC YBAXKUTCIIbHOTO OTHOLICHUS K HAIlUOHAJIbBHOMY J1OCT

— OHMHCTBY JIIOJICH, UX YyBCTBaM, PEJIUTUO3HBIM YOCKICHUSM;

— I'OTOBHOCTb 06yqa10nmxca MMPOTHUBOCTOATH UACOJIOTMU 3KCTPEMU3MA, HAllMOHAIU3Ma,
KCGHO(i)O6I/II/I; KOoppynuuu; JUCKPHUMHUHAIMK I10 COLOMUAJIbHBIM, PCIWTHO3HBIM, PaCOBBbIM,
HallMOHAJIbHBIM IMPU3HAKaM U APYTIYM HCTATUBHBIM COWAJIbHBIM SBJICHUSAM.

JIMYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOIIEHU I 00YyHAIOIIMXCH € OKPYKAIOIUMU
JIOABMM:

— HPABCTBEHHOE CO3HAHHE U TOBEJECHUE HAa OCHOBE YCBOCHHMS OOIIEUETOBEUECKHUX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHUSA U TMOBEJEHUS B MOJUKYJIHTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH AHMANIOT C IPYTMMH JIFOJIbMU, JOCTUTATh B HEM B3aUMONOHHMMAHUSA,
HAXOJUTh OOIINE IEJIA U COTPYAHHYATE JIUIS UX JOCTHUKCHHS;

— MIPUHATHE TYMAaHUCTHYECKHUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIFHOE U
I00pOXKeTaTeNIbHOE OTHOIICHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO;

— CIIOCOOHOCTh K CONEpPEKHBAHHWIO W (OPMHUPOBAHME IO3UTUBHOTO OTHOIICHUS K
JFO/IIM, B TOM YHCJIE K JIMLIAM C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI H MHBAJIHIAM;
Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHONIEHHE K (U3WYECKOMY H
MICUXOJIOTUYECKOMY 370POBBIO APYTHX JIFOJEH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opMHUpOBaHME BBIPAKEHHOM B MOBEICHUM HPABCTBEHHOW IO3UIMM, B TOM 4YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 100pa, HPaBCTBEHHOI'O CO3HAHMS M MOBEJCHUS Ha
OCHOBE YCBOEHHS 00II€YeIOBEYECKUX [IEHHOCTEH U HPAaBCTBEHHBIX UYBCTB (U€CTH, J10JITa,
CIPaBENIMBOCTH, MUJIOCEPIUS U JIPYKETIO0HS);

— pa3BUTHE KOMIETEHIUI COTPYIHHYECTBA CO CBEPCTHHUKAMH, JAECTBMHU

MUTaIIIIero
BO3pacTa, B3pOCIBIMU B 00pa3oBaTeIbHOM, 0OLIECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEI0BATENILCKON, MPOEKTHOM U APYIUX BUAAX NESTEIBHOCTH.

JInyHOCTHBIE pe3y/ibTaThl B c)epe OTHOIIEHHIT 00yUYAIOIIUXCHA K OKPYKA0IIEMY
MHPY, 'KUBOH NIPHPOJE, XyI0:KECTBEHHOH KYJIbTYype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH,
3HAYMMOCTH HAYKH, TOTOBHOCTbL K HAYYHO-TCXHUUYCCKOMY TBOPYCCTBY, BJIAACHUC
JOCTOBEPHOH HH(pOpMaIMe O TMepeloBbIX JOCTHKEHUSX M OTKPBITUSX MHUPOBOH H
OTEYECTBECHHON HayKH, 3aMHTEPECOBAHHOCTb B HAyYHBIX 3HAHHUIX 00 yCTpoOiicTBe MUpa U
00IIIeCTBA;

— TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, HA
MPOTSHDKEHUH BCEH JKU3HU; CO3HATEIHFHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pPa30BaHMIO KaK
YCJIOBHIO YCIIEIIHOM MpOo(hecCHOHATBHON M 00IIIECTBEHHON AEATEIbHOCTH;

— DJKOJIOTUYECKas KyJbTypa, OepekHOe OTHOLICHHMS K POAHON 3emiie, MPUPOIHBIM
oorarctBaM Poccuu n MHUpa; IOHMMAaHUC BIIMAHHA COLUAIBHO-DKOHOMHWYCCKUX ITPOLECCCOB
Ha COCTOSIHME€ NPUPOAHONM M COIMANbHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHHE



MIPUPOJHBIX PECYPCOB; YMEHHSI M HABBIKH PAa3yMHOTO MPUPOAOIOIB30BAHMSI, HETEPITMMOE
OTHOINIEHWE K JIEWCTBHAM, MIPUHOCSIINM BpEJ SKOJOTUH; TPHOOPETECHUE OMBITA IKOJIOTO-
HaIPaBIICHHOW JIESTEIHHOCTH;

— 3CTETUYECKOE OTHOIICHHS K MUPY, TOTOBHOCTh K ACTETHUECKOMY 00YCTPOICTBY
COOCTBEHHOTO OBITA.
JInuHOCTHBIE Pe3yJabTAThI B cepe OTHOLIEeHHIT 00yYaloUXCcsl K CeMbe U
poauTesIsiM, B TOM YHCJIe MOAT0TOBKA K CeMeHHOM KU3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3JIAHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MIPHHSITHS
LICHHOCTEH CEMEITHOM KHU3HMU,

— TIOJIOKUTEBHBIA 00pa3 CeMbH, POAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA),

WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOLIEHHS 00YYAIOIINXCH K
TPYAy, B chepe cOHATBLHO-IKOHOMHYECKHX OTHOIIEHHIA:

— YBa)KeHHUE KO BceM (hopmMam COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOCH
COOCTBEHHOCTH,

— OCO3HaAHHBIN BRIOOP OyayIiei npodeccun Kak MmyTh ¥ CIIOCO0 peanu3aiu
COOCTBEHHBIX JKM3HCHHBIX IIJIAHOB;

— TOTOBHOCTH OOYYarOMIMXCS K TPYAOBOH MPOPECCHOHATBHON JEITEITFHOCTH KaK K
BO3MOXXHOCTH Y4YacTHUs B PEIICHUU JHMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NTPOOJIEM;

— TOTPEOHOCTh TPYIOUTHCS, YBAXCHHE K TPYAy W JIOASIM TPyHda, TPYIOBBIM
JTOCTHDKCHHSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HbIM
BUJIaM TPYJIOBOM JIESATEIHBHOCTH;

— TOTOBHOCTH K CaMOOOCTYKUBAHUIO, BKIIFOUasi O0y4EHUE U BBIITOJHEHUE TOMAIIHUX
00sI13aHHOCTCH.

JInyHocTHBIE pe3yJbTaThl B chepe PU3NIeCKOro, NCUX0I0rH4eCKOro,
COIMATIBHOIO M AKA/IeMHYeCKOro 0JIaronoay4yust 00y4arommxcs:

— (usmueckoe, SMOLMOHATBHO-TICUXOJIOTMYECKOE, COLMAIBHOE OJaromonydne
oOyyaromuxcst B JKU3HM 0Opa30BaTeNbHOW OpraHMU3allid, OLIYIIEHUWE JeTbMHU
0€30MacHOCTH U MCUXO0JIOrHUecKoro kompopra, UHPOPMAIIMOHHON 0€30aCHOCTH.

Ilnanupyemsblie MeTanpeaMeTHble pe3yabTaThl ocBoeHuss OOII
MeTtanpeameTHble pe3yabTaThl OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHOMN
IIPOrpaMMBbI NIPEACTABIEHBI TPEMSI IPYIIIIaMH YHUBEPCATIBHBIX yUEOHBIX
nevcreuii (YY /).

1. PeryasiTuBHBbIe yHHBepcalbHbIe Y4eOHbIE
AecTBUSA BBINMYCKHUK HAYYUTCH:

— CaMOCTOATCIIBHO OINPEACIIATh LCIIH, 3a1aBaTh IMapaMCTPhl U KPUTCPUH, 110
KOTOPBIM MOKHO OIIPCACINTD, YTO LEJIb JOCTUTHYTA,

— OLEHUBATh BO3MOXHBIC ITIOCICACTBUA JOCTHUXCHUSA IIOCTaBJICHHOU neinu B
NESTENIbHOCTH, COOCTBEHHOM KU3HU U JKU3HHU OKPYXKAIOIIMX JIFO/IeH, OCHOBBIBASICh Ha
COO0OpaXEHUSIX TUKU U MOpaJlu;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTENbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

— OLICHHUBATh PECYPCHI, B TOM YMCIIE BpEMS U IPYTrUe HEMaTEpHUAIbHBIE PECYPCHI,
HEO0OXOUMBIC IS TOCTHIXKEHUS ITOCTaBJICHHOM IICIIH;

— BBI6HpaTB IMyTb JOCTHXXCHUSA LCIIN, IJIAHUPOBATE PCIICHUC ITOCTABJIICHHBIX 3a41a4,
ONITUMHU3UPYA MaTepUAIbHBIE U HEMAaTEpHUAJIbHBIE 3aTPaThl;

— OpPraHHU30BbIBaTh APHEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISI TOCTUKEHUS
IMOCTaBJICHHOM IICIIH;

— COIIOCTABJIATh MOJYYCHHBIN pe3ybTaT NeSITEIbHOCTH C TIOCTABICHHON 3apaHee

LETIBIO.

2. Ilo3naBaTe/ibHBbIE YHHBEPCAIbHBIE yUeOHbIe 1eiicTBUS



BbINnyCKHUK HAYYHTCS

— WCKaTh M HAXOIUTh OOOOIICHHBIC CIOCOOBI pEIICHHs 3a7ad, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHIH HMH(DOPMAIMOHHBIA TMOWUCK M CTAaBUTh HAa €r0 OCHOBE
HOBBIC (y4cOHBIC ¥ TI0O3HABATEIILHBIC) 3a1a4H;

— KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATh MH(POPMAIIUIO C Pa3HBIX

MO3UITHM,

pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHsS B MHPOPMAIITMOHHBIX UCTOUHUKAX;

— HCIMOJIb30BATh PA3JIMYHbIE MOJICIbHO-CXEMATUUECKUE CPENICTBA JJIsl TPEACTABICHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLICHHWH, a TAaKX€ NPOTUBOPEUYUM, BBISBICHHBIX B
MH(POPMAIIMOHHBIX HCTOYHHKAX;

— HaxOAUThb W NPHUBOJIUTH KPUTUUYECKUE ApPryMEHThl B OTHOILICHUM JCHUCTBHU U
CY)KJICHUW APYroro; COKOMHO M Pa3yMHO OTHOCUTBHCA K KPUTHUUYECKHM 3aMEYaHUSIM B
OTHONIICHUN COOCTBEHHOTO CYXJCHHUS, pacCMaTpHUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJIUTH 32 PaMKH Y4€OHOI0 MpeMETa U OCYIIECTBIATH IeJeHAPABICHHBIN
MTOWCK BO3MOKHOCTEH IS IIMPOKOTO IMEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS;

— BBICTpauBaTh UHANBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYCHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

— MEHSATh U yJIep>KUBATh Pa3Hble NO3ULIMHU B I03HABATEIIBHOU 1E€ATEIbHOCTH.

3. KoMMyHHKaTHBHbIE YHHBepcaJbHbIE YUeOHbIe
AeiicTBUSL BbINyCKHUK HAYYHTCS:

— OCYIIECTBISITH [IEJIOBYI0 KOMMYHHUKAIIMIO KakK CO CBEPCTHHUKAMH, TaK HU CO
B3pOCIBIMH (KaK BHYTPH OOpa3oBaTeIbHON OpraHM3alldd, Tak W 3a €€ Mpeaesiamu),
noaduparh MApTHEPOB IJs JEJIOBOM KOMMYHHMKAIUM HCXOJS U3 COOOpaKeHH
PE3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

— MIPHU OCYIIECTBIECHUH IPYMIIOBOI pabOThl ObITh KaK PYKOBOJIUTENIEM, TaK U YICHOM
KOMaHJIbl B Pa3HBIX pOJISIX (TeHepaTop WIeH, KPUTHUK, MCIIOJHUTENb, BBICTYIAIOIIHM,
JKCIEPT U T.1.);

— KOOPJIMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYAJIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

— Pa3BEpPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHHEM
a/ICKBaTHBIX (YCTHBIX U MUCHMEHHBIX ) S3BIKOBBIX CPEJNICTB;

— pacro3HaBaTh KOHPJIUKTOTEHHBIE CUTYallUH U MPEAOTBPAIATh KOH(IUKTHI 10 UX
aKTUBHOMH (pa3bl, BEICTPAUBATH JETOBYIO0 U 00pa30BaTebHYI0 KOMMYHUKAIINIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CYXKJICHUM.



IIpenmeTHble pe3yJIbTaThI:

MartemaTuka: a.nreﬁpa U HAYAJIA MATEMATHYE€CKOI0 aHAJIN3a, TeOMETPUS

Ba3oBblii ypoBeHb

«IIpod.1eMHO-PpyHKIIMOHAIbHBIE Pe3yJIbTAThD)

Yri1y0JieHHBI YPOBEHb

«CHcTeMHO-TeopeTHYecKHe pe3yabTaThbD)

Paznen

I. BolyCKHUK HAYy4YHTCS

I11. BoIMyCKHUK MOJYy4YHT
BO3MOKHOCTH HAYYHMTHCS

II. BeIyCKHHMK HAYy4YHTCH

V. BbIyCKHUK NOJYYHT
BO3MOKHOCTH HAYYHTHCS

Hean
0CBOEHHS
npeaMera

JI71st KcTI0JIh30BaHUS B ITIOBCEJHEBHOM
’KU3HH U 00€ecIIeYeHUs BO3MOKHOCTH
YCHEUIHOTO MPOI0JKEHUS
00pa30BaHusI MO CICIUATBHOCTSIM, HE
CBSI3aHHBIM C HpI/IKHa[[HbIM
HCIIOJIF30BaHNEM MaTEMaTUKH

ﬂﬂﬂ paseumust MblUl/IeHUAL,
UCNONIL308AHUSL 8 NOBCEOHEBHOI
HCU3HU

u obecneueHuss BO3MONICHOCTU
VCRewHo20 npoOOIIHCEHUS
06pa306aHusl NO CNEYUAIbHOCMAM, He
CBA3AHHBIM C NPUKIAOHBIM
UCNONIb306AHUEM MAMEMAMUKU

JU71sL yCTIeITHOTO POAOIDKCHUS
o0pa3oBaHUA

10 CIICHHUAJIBHOCTAM, CBA3aHHBIM C
MPUKIIAAHBIM UCTIOJIB30BAHUCM
MaTCMaTUKHU

s obecneuenus 6ozmodcHocmu
VCRewHO020 NPOOOIIHCEHUS
00pa306aHUsL NO CREYUATLHOCHIAM,
CBA3AHHBIM C OCYUeCmELeHUeM
HAYUHOU U UCCLe008AMENbCKOU
OdesmenvrHocmu 6 obaiacmu
MAMEMAMUKU U CMEICHBIX HAYK

TpedoBanus K

pe3yabTatam

Onemenmot
meopuu
MHOIHCECME U
Mmamemamuuec
KOIl 102uKu

—  omepupoBath Ha 6a30BOM

- HaxXoJIUTh NMEPECCUYCHUE U

—  OmepupoBats Ha 6a30BOM
ypOBHE! MOHATUAMH: KOHEYHOE
MHO>KECTBO, 3JIEMEHT
MHO>K€CTBa, IIOJIMHOKECTBO,
nepeceueHre U 00beIHHEHNUE
MHOXECTB, YUCJIOBbIE
MHOXECTBa Ha KOOPJAMHATHOU
psIMOM, OTPE30K, UHTEPBAJI;

YpOBHE MOHATHIMHU:
YTBEpKICHHUE, OTPUIIAaHHE
YTBEPKIECHHSI, ICTUHHBIE U
JIOXKHBIE YyTBEPKICHHUS,
HNpPUYMHA, CIEICTBUE, YaCTHBII
Cily4ai 00IIero yTBep KICHUs,
KOHTPIIPUMED;

Onepuposamv? nonsimusamu:

KOHeUHOe MHOMCEeCME0, d1eMeHm
MHOJHCECMBA, NOOMHOICECMEO,
nepeceuerue u 00veOuHeHue
MHOJHCECMS, YUCTO8bIEe MHONCECTNBA
HA KOOPOUHAMHOU NPAMOU, OMPE3OK,
uUHmMepean, NoIyUHmMepaal,
NPOMEICYMOK C GLIKOJIOMOU MOYKOU,
epaguueckoe npedcmasienue
MHOHCECNE HA KOOPOUHAMHOU
NnA0CKOCmU,

onepupos8ams NOHAMUAMU:
ymeepoicoenue, Ompuyanue
VMBEPAUCOeHUs,, UCIUHHBIE U JTONCHBIE
YMEepocOenUs, NPU4UHa, ciedcmeue,
uacmublll CAyyai oouezo
ymeepaicoenusl, KOHmpnpumep;

—  CB00OJHO OTEpHpOBaThH®

MOHSTHSIMU: KOHEYHOE
MHO>KECTBO, 3JIEMEHT
MHO>K€CTBa, IOJIMHOKECTBO,
nepecedeHne, O0beTMHEHUE U
Pa3HOCTh MHOYKECTB, YUCIIOBBIE
MHOECTBa Ha KOOPJAMHATHOU
MPSIMOM, OTPE30K, HHTEPBA,
MOJIYMHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOM TOUKOM,
rpaduyeckoe npeacTaBIeHHEe
MHO>KECTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

—  3aJlaBaTh MHOXKECTBa
MEPEUNCICHUEM U
XapaKTepUCTHYECKUM
CBOWCTBOM;

—  Jocmuoicenue pe3ynbmamos
pasoena ll;

—  onepupogamv NOHAMuUEM
onpeoenenus, OCHOBHbLMU
sudamu onpedeneruil,
OCHOBHBIMU 8UOAMU MEOPEM;

—  NOHUMAMb CYMb KOCEEHHO20
00Ka3amenbcmed;

—  onepupogamv NOHAMUAMU
CYEMHO20 U HeCHemHO20
MHOJICECMEA;

—  NpUMeHAmb Memoo
MamemamuyecKko UHOYKYuu Oist
npogederUs paccyricOeHull u
00KaA3amenbeme u npu peuteHuu
3a0au.

B nosceonesnoil scuznu u npu

1 3nech u anee: pacro3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIMX TIOHATHI 110 XapaKTEPHbIM IIPU3HAKAM, BBINOJIHATH A€HCTBUS B COOTBETCTBUM C OPEEICHUEM M MPOCTEHIIMMU
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATH IIPUMEPAMHU OOIINE TOHSTHS.
2 351ech U j1asiee; 3HATh ONpeJIeIeHHE TIOHATHUS, YMETh MOSCHATH €r0 CMBICI, YMETh HCIIONb30BaTh HOHATHE M €0 CBOMCTBA IPH IIPOBEIEHUH PACCYKIEHUI, PEIICHHH 3a/1a4.
% 351ech U asiee: 3HATH ONpejieIeHHE TIOHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBONWCTBA (IIPU3HAKM, €CJIM OHU €CTh) MOHATHS, XapaKTEPH30BaTh CBA3HU C JAPYTMMH TIOHATUAMH,
MIPEICTaBIISS OAHO MMOHATHE KaK YacTh [[EJIOCTHOTO KOMILIEKCA, UCTIONb30BaTh MOHATHE U €r0 CBOIMCTBA IPU MPOBEICHNUN PACCYKICHHUH, T0Ka3aTeIbCTB, PEIICHUH 3a1a4.




00beANHEHNE JBYX MHOXECTB,
MPECTABICHHBIX TPA(QUIECKH
Ha YKCIIOBOM NPSMOI;

—  CTPOUTH Ha YUCIIOBOM NMpsIMOH
MOJMHOKECTBO YHCIIOBOTO
MHOX€ECTBA, 3aJJaHHOE
MPOCTEHIINMU YCIOBUSIMU;

—  pacmo3HaBaThb JOXHEIE
YTBEPKICHHUS, OIINOKH B

paccyXICHUX, B TOM
YHCIIE C UCTIONb30BaHHEM
KOHTPIIPUMEPOB.

B nogceonegnoii sxcusnu u npu
U3yYeHuU Opyeux npeomemos:

—  HCIIOJIB30BaTh YHCJIOBEIC
MHO>K€CTBa Ha KOOPAUHATHOM
MpSIMOU JJI1 ONMCAHUS
peanbHBIX MPOLIECCOB U
SIBJICHUI;

—  NIPOBOJUTH JOTUYECKUE
paccyXIeHus B CUTyalusx
MOBCEIHEBHOM KU3HU

—  nposepsimb NPUHAOLEHCHOCTD
INEMEHMA MHOICECBY;

—  Haxooumbv nepecevenue u
00veduHeHUe MHOJICECTNS, 8 MOM
yucne npedcmagieHHblx epaguiecku
HA YUCT0B0U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCIU,

—  nposooumv 00KaA3amenbHbvle
paccyxcoenus 011 060CHOBAHUSA
UCIUHHOCIU YMBEPICOCHUIL.

B nosceonesnoii srcusnu u npu usyuenuu
Opyeux npeomemos:

—  UCNONb308aMb YUCTOBbLE
MHOJHCECBA HA KOOPOUHAMHOU
NpAMOUL U HA KOOPOUHAMHOU
naocKocmu OJis ONUCAHUSL PeaibHbIX
npoyeccos u si8eHull;

—  nposodums 0oKazamenbHble
paccyzicoenus 8 Cumyayusax
108CEOHEBHOUL HCUZHU, NPU PeleHUU
3a0a4 u3 Opyaux npeomemos

—  OmepHpoBaTh MOHATHIMHU:
YTBEpKICHHE, OTPHLIAHHE
YTBEPKIACHHS, HICTHHHBIE U
JIOXKHBIE YTBEPKICHUs, IPUYLHA,
CJEJICTBUE, YACTHBIN CIlydai
0011Iero yTBepKIeHNUS,
KOHTPIIpUMED;

—  TPOBEPSTh NPUHAAIEKHOCTh
3JIEMEHTa MHOKECTBY;

—  HaxOJWTh IIEPECCUCHUE U
00BEINHEHNE MHOXKECTB, B TOM
YHCIIE TPENICTABICHHBIX
rpaduIecKy Ha YUCIOBOM
MpsIMON U Ha KOOPAWHATHOM
IIOCKOCTH;

—  TPOBOAUTH JIOKa3aTeJIbHbIE
paccyxaeHust 1isi 000CHOBaHUS
HUCTHHHOCTH YTBEP KICHHH.

B nosceonegnoii sxcusnu u npu
UsyyeHuU Opyeux npeomMemos:

—  HCHOJIb30BaTh YHCJIOBBIE
MHOECTBa Ha KOOPJAUHATHOU
IPsIMOU U Ha KOOPJAUHATHOU
IJIOCKOCTH JUJIS1 ONTUCAHUS
pealbHBIX IPOLECCOB U BJICHU;

—  IPOBOIUTH JOKA3aTEIbHbIE
PacCyKACHUS B CUTyaLUAX
[IOBCEIHEBHOM >KU3HU, IIPU
peLIeHNH 3aJ1a4 U3 IPYruX
[IpeIMETOB

UBYYEHUU OpYeUX NPeoMemos:

UCNONL308aAMb MEOPEMUKO-
MHOJICECMBEH LI A3bIK U AZbIK
JI02UKU OJIA ONUCAHUS PEATbHBIX
npoyeccos u AeNeHul, npu
peweHuu 3a0ay Opyeux y4eOHbix
npeomemos

Yucna u
evIpaAdICeHUS

—  OmepupoBats Ha 6a30BOM
YpOBHE MOHATHIMH: IEJI0C
YHCII0, AETUMOCTh YHCEIL,
OOBIKHOBEHHAS APOOB,
JIeCSITUIHAS APOOb,
palroHaIBHOE YHCIIO,
npuOIIHKEHHOE 3HAYCHHE
YHUCIIa, YacTh, OIS,
OTHOIIICHKE, MPOIICHT,
[TOBLIIIEHHE U IIOHIKEHHE Ha
3aJJaHHOE YHCJIO TIPOLICHTOB,
Macuta;

—  omepupoBaTh Ha 0A30BOM

—  C80600HO onepupogams
NOHAMUAMIU: YeL0e YUCILO,
0enuUMocms yucei, 00bIKHOBECHHAs.
0pobb, decsimuunas Opodv,
PAYUOHATIbHOE YUCILO,
NPUOIUNCERHOE 3HAUCHUE HUCIA,
yacmo, 00Jisl, OMHOUICHUE, NPOYEHM,
NoGbleHUE U NOHUNCEHUE HA
3A0AHHOE YUCTIO NPOYEHMOS,
macwumab,

—  IPUBOOUMb NPUMEPLL YUCETL C
3A0AHHBIMU CEOUCNEAMU
oenumocmu;

—  CBobojmHO orrepupoBaTh
MOHATHAMH: HATYpaJIbHOE YHCIIO,
MHOECTBO HATYPAIBHBIX YHCEI,
LIeJIO€ YHCIIO, MHOXKECTBO IEIbIX
gucell, 0OBIKHOBEHHAs APOOb,
JIeCATUYHAS TPOOb, CMEIIAaHHOE
YHUCII0, PalliOHAIIBHOE YHCIIO,
MHOKECTBO PalliOHAIBHBIX
qHcell, PPAIMOHATBHOE YHCIIO,
KOpEHb CTEIEeHHU N,
JIEUCTBUTEIHLHOE YHCIIO,
MHOKECTBO JIEMCTBUTEIbHBIX
Yucell, FfeOMeTpuiecKas

Hocmuoicenue pesynvmamog
pazoena ll;

€c80000HO onepuposams
YUCTIOBLIMU MHONCECTNBAMU NPU
peutenuu 3a0a4;

ROHUMAMb NPUHUHBL U OCHOBHBIE
udeu pacuiupeHus YucI06bix
MHOJCECS;

61adems OCHOSHbIMU NOHAMUAMU
meopuu 0enuUMOCmu npu
peuieHur CMmanoapmHulX 3a0ay
umems 6A306ble NPEOCMAGIEHUS
0 MHOJICECMEe KOMNIEKCHBIX




YPOBHE MOHATHSIMH: JOTapH(pM
4yuCIla, TPUTOHOMETpUYECKas
OKPYXHOCTb, TpaslycHasi Mepa
yria, BeJINYMHa yrJia,
3aJJaHHOTO TOUKOI Ha
TPUTOHOMETPUUECKON
OKPYXHOCTH, CHHYC, KOCUHYC,
TaHT€HC U KOTAHTeHC YTJIOB,
HMMEIOLINX MPOU3BOJIBHYIO
BEJIMYMHY;

BBITIOJTHATH apu(pMeTHIecKue
JIEUCTBUS C LIEIBIMU 1
palMOHATIbHBIMU YHCIIAMH;
BBIIOJIHATH HECIIOKHBIE
npeoOpa30BaHus YUCIOBBIX
BBIpaXXEHUH, coJepKaIINX
CTETIeHH YHCeI, TU00 KOPHHU U3
qrcent, 0o JorapuMeI
qHCen;

CpaBHHUBATh pallMOHAIILHBIC
YHca MeXIy COOOH;
OLICHUBATh U CPABHUBATH C
palMOHAIbHBIMU YHCIAMHU
3HAYEHUS LIEJIbIX CTENEeHEN
4yucell, KOpHEH HaTypaJlbHOI
CTETIeHH U3 YHUCEll,
JIOTapU(pMOB YHCEIT B TIPOCTHIX
CIIydJasix;

n300pakaTh TOYKAMH Ha
YUCJIOBOU IIPSIMOM LEJIBIE U
pauuoOHAaJIbHBIC YMCIIA,
n300pakaTh TOUKaMH Ha
YHUCIJIOBOM MpsIMOiL LieTbIe
CTENEHH YHUCEJl, KOPHU
HaTypaJIbHOM CTETIEHU U3
Yuced, Jorapu(Mbl YUCen B
MPOCTHIX CIyYasix;
BBITIOJTHATH HECIIOKHBIC
peoOpa3oBaHuUs HENbIX U
JIPOOHO-PAMOHATEHBIX
OYKBEHHBIX BHIPOKCHUH,
BBIPAXKaTh B POCTEHIINX
CiIydasiX U3 paBeHCTBA OJHY
MEPEMEHHYI0 UYepe3 ApYyrue;

onepuposams NOHAMUAMU.
noeapupm uucna,
MPUSOHOMEMPUUECKASL
OKPYIICHOCHb, pAOUAHHAA U
2padycnas mepa yena, eenuduna yaia,
3a0aHH020 MOYKOI HA
MPUSOHOMEMPULECKOL
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAaH2enc U KOMAH2EeHC Y208,
UMEIOWUX NPOU3BOTILHYIO BENUUUHY,
uycna e u m;

BbINONIHAMG apupmemuyeckue
Oeticmeus, couemas ycmuoie u
NUCbMEHHbIE npuembl, NPUMEHSISL npU
HeobX00UMOCmU 6bIHUCTUMENbHBIE
ycmpoticmaa;

HAaxoo0umy 3HA4eHUs KOPH:L
HamypanbHou CmeneHuy, cmeneHu ¢
PAYUOHATIbHLIM NOKA3aMeNeM,
nozapugma, uchorwL3ya npu
HeoOX00UMOCMU BbIUUCTUNENbHbLE
ycmpoticmea;

N06308AMbCA OYEHKOU U RPUKUOKOU
npu NPAKMUYecKux pacuemax,
npo6ooUmbd N0 U3BECHIHbIM
Gopmyram u npagunam
npeobpazoeanus 6yKEeHHbIX
BbIPAdICEHUL, GKIIOUAIOUUX CINENEHU,
KOPHU, 102apugmul u
mpucoHOMempuyecKue QyHKYuu,
HAaxXo0umy 3HAYEHUs YUCIOGLIX U
OYKBEHHBIX 8bIPAICEHU,
ocyuecmensis Heobxooumvle
NOOCMAHOBKU U NPEoOPA308aHUS,
uzobpasicams cxemamuyecku yeoi,
BEUUUHA KOMOPO2O 8bIPAIICEHA 8
epadycax un paouanax,
UCNONIb306AMb NPU PEUleHUU 3a0aY
mabauyHbie 3HaYeHUs]
MPUSOHOMEMPUYECKUX PYHKYULL
yenos;

6bINOJIHAMb NEPedoo GENUUUNbL Y2id
U3 paouaHHoU Mepul 8 2PDAOYCHYIO U
obpamHo.

MHTEPIIPETAINS HATYypaTbHbBIX,
LEJBIX, PAIIHOHATHHBIX,
JIEWCTBUTEIIBHBIX YHCEIL,
MOHUMATP U OOBSCHITH Pa3HUILY
MEXy TTO3UIIUOHHON U
HEMO3UI[HOHHOM crcTeMaMu
3aIKMCH YHCElT;

MEPEBOIUTH YUCIIA U3 OJTHOM
CHCTEMBI 3aITUCH (CHCTEMBI
CUHCIICHUS) B APYTYIO;
JIOKa3bIBaTh U UCIIOJIB30BAThH
MIPU3HAKA AETMMOCTH CYMMBI U
TIPOM3BEICHUS MIPH BHITIOTHCHUH
BBIYUCIICHHUH U pEIICHUH 3a71ad;
BBINOJIHATE OKPYTJICHHUE
paI_lI/IOHaJ'H)HI)IX nu
HAPPALMOHAJIBHBIX YHUCEIl C
3aJJaHHOM TOYHOCTBIO;
CpaBHI/IBaTI) HeﬁCTBHTeHBHLIe
YrciIa PasHbIMH CIIOCO0aMH;
YHOPSIIOYUBATD YHCIA,
3alMCaHHbIE B BUJC
OOBIKHOBEHHOM U IECATUYHON
IpoOu, JucIia, 3alMCaHHbIe C
HCIIOJIb30BaHUEM
apu(METHIECKOr0 KBaPaTHOTO
KOpHsI, KOpHEH CTereHu 00JIbIie
2;

Haxonuth HOJl u HOK pasusimu
croco0aMu ¥ MCMOJIb30BaTh UX
MIPY PEIICHUH 3a/1a4;
BBIMTOJIHATE BEIYMCIICHHS U
npeoOpa30BaHuUs BRIPAKCHUM,
COJIepIKAIX JCHCTBUTEIBHEIC
9rcia, B TOM YUCIIEe KOPHH
HATypaJbHBIX CTEIICHEH;
BBITIOJIHATH CTaHZIapTHBIe
TOXICCTBCHHBIC
npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX,
norapuMUIECKHX, CTETICHHBIX,
HPPaLMOHAIIbHBIX BbIPAXKEHUMN.

yucen,
€80000HO 8bINONHAMb
modscoecmeeHHble
npeobpazosanus
MPUSOHOMEMPUYECKUX,
N02apU@PMUYECcKUX, CrmeneHHbIx
8bIPAIICEHULL,

enadems Gopmynou buHoma
Hvromonay

NpUMeHsMb Npu peueHuy 3a0a4
meopemy o TUHEeUHOM
npeocmasnenuu HOJI;
NpUMEHAMb NpU peueruy 3a0ay
Kumaiickyro meopemy 06
ocmamkax;

NpUMeHAMb NpuU peueHuy 3a0ay
Manywo meopemy Pepma,
yMemb 8bINOHAMYb 3ANUC YUCTA
8 NO3UYUOHHOU cucmeme
cuUcneHus;

NpUMEHAMb NpU peueruy 3a0ay
MeopemuKo-4uciogvle QyHKyuu:
quCno u cymma oenumernet,
@yukyuro Dinepa;

NPUMEHSIMb NPU peueru 3a0ay
yenmuvie Opoou;

npuMeHAms npu peueHuy 3a0a4
MHO20UJIeHbL C
OelicmeumenbHbIMU U YeabiMu
Koapuyuenmamu;

e1a0emsv NOHAMUAMU
npUBOOUMDILL U HENPUBOOUMDbILLL
MHO20UJIeH U NPUMEHAMb UX NPU
peuterHuu 3a0ay;

NPUMEHSIMb NPU PeuleHuy 3a0ay
OcHogHyto meopemy anzedpwl;
NpUMeHAMb Npu peueHuy 3a0a4
npocmeuwiue QyHKyuu
KOMNJIEKCHOU nepeMeHHOU KaK
2eomempuyeckue
npeobpazosans




—  BBIYHCIIATH B MPOCTHIX CIIydasx
3HAYEHHS YNCIIOBBIX U
OYyKBEHHBIX BBIPaKCHUH,
OCYILIECTBIISAS HEOOXOIMEBIC
MOZICTAHOBKH 1
npeoOpa3oBaHus;

—  n300paxkaTh CXeMaTHYECKH
yroJi, BEIMYNHA KOTOPOTO
BBIPAXXCHA B TPaIycax;

—  OIICHMBAaTh 3HAKH CHHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHI€HCa KOHKPETHBIX
YTJIOB.

B noscednesnoii srcusnu u npu
uzyueHuu opyaux yuebHvix
npeomemos:

—  BBIIOJHATH BBIYUCIICHUS IPU
pelieHnn 3a1a4
MIPAKTUYECKOI0 XapaKkTepa,;

—  BBIIOJHSAThH NPAKTUYECKUE
pacyeThl ¢ UCIOJIB30BaHUEM
pu He0OXOTUMOCTH
CIIPABOYHBIX MATEPUAIIOB U
BBIYHUCITUTENHHBIX YCTPOUCTB;

—  COOTHOCHTH peasibHbIC
BEJTMYMHBI, XapaKTEPUCTUKH
00BEKTOB OKPYKAIOIIIETO MUpPa
C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUCHUSIMU;

—  HCIIOJB30BaTh METOIEI
OKPYTJICHUS, IPUOIIKCHAS U
MPUKUAKHI NPU PELICHUH
MPaKTUYECKUX 3aa4
IMOBCETHECBHOM KU3HH

B nosceonesnoii srcusnu u npu usyuenuu
Opyaux y4eOHbIX NpeomMemos:

—  GBINONHAMb OCUCMEUSL C YUCLOBLMU
OaHHBIMU NPU peueHUU 3a0ay
NPAKMULeCcKo2o xapakmepa u 3a0ay
U3 pasnuyHbIX obaacmell 3HaAHUL,
UCNONb3YS NPU He0OXO0OUMOCHIU
CHpasouHble MAmMepuaIbl U
BbIUUCTUMENbHBIE YCMPOUCMEA,

—  OYeHU8amv, CPAGHUBAMD U
UCRONB308AMb NPU PEULeHUU
NPAKMUYLECKUX 3A0aY YUCTOBbIE
BHAYEHUS PEATIbHBIX BEUYUH,
KOHKDEemHble YUCTIOBbIe
Xapaxmepucmuxu 006beKmos
OKpYJicaroue2o mupa

B noeceonesnoui scuznu u npu
U3yHeHUuU Opy2uUx npeomemos:

—  BBINOJIHATH U OOBSACHATH
CpaBHEHHUE PE3yJIbTATOB
BBIYMCIICHUH TIPH PEIICHUN
NPaKTUYECKUX 3314, B TOM
YHCIle TPUOIKEHHBIX
BBIYHCIICHUH, UCTIONB3YS pa3HbIe
crocoOBI CpaBHEHMI;

—  3aIUCHIBaTh, CPAaBHUBATH,
OKPYTJISITh YUCIIOBBIE TaHHBIC
PpCalibHBIX BEJIMYHH C
UCIIOJIb30BAaHUEM Pa3HBbIX CUCTEM
N3MEpeHus;

- COCTaBJIAATh U OLICHUBATH
Ppa3HbIMHU croco0aMu YUCIOBEIC
BBIP)XCHUS TIPU PELICHUH
NPaKTUYECKUX 3a7a4 U 3a1a4 U3
JOPYTUX y4eOHBIX MPEAMETOB

Ypasnenua u
HepaseHcmea

— Pemwartsb nuHeliHbIE ypaBHEHUS
Y HEPaBEHCTBA, KBAIPATHBIC
YPaBHEHUS,

—  pemiaTh JorapupMHIECKUE
ypasuenus Buma log a (bx + C)
= d u mpocreiimue
HepaBeHCTBa Buja 10g a X < d;

—  pelaTth NOKa3aTeJbHbIC
ypaBHenus, uaa a”>*°=d (rge

—  Pewamv payuonanvnuie,
noxasamenvhule U 102apu@muiecxie
VPasHeHUs u HepageHcmaa,
npocmeniue uppayuoHatbHvie u
mpu2oHoMempuiecKiue ypagHeHus,
HepABeHCmaa U Ux CUCeMbL;

—  UCNONBL308aMb MENMOObL PeUieHUs
VpasHeHuil: npugederue K GUOy
«NpouU3Be0eHUe PagHO HyII0» UlU

—  CBo0OojHO omepupoBaTh
TOHATHUAMU. YPABHCHHC,
HEPABCHCTBO, PABHOCUJIBHBIC
YpaBHEHHUS U HEPABEHCTBA,
ypaBHEHHE, SBISIOLIECECS
CJIC/ICTBHEM JIPYroro YpaBHEHHUS,
YpaBHEHUsI, PABHOCHJIbHBIC Ha
MHO)KECTBE, PABHOCHIILHBIC
npeoOpa3oBaHus ypaBHEHUI;

Hocmuoicenue pezynomamos
pasoena ll;

6000010 Onpedensms mun u
8b10UPAMb MEMOO PeUuLeHust
HOKA3AMEeNbHbIX U
N02apUBMUYEcKUx ypasHeHutl u
HepageHcms, UppayuoHabHbIX
VPaGHEeHUll U HePABEHCMS,
MPULOHOMEMPULECKUX




d MOKHO MPEICTABUTH B BUE
CTETICHH C OCHOBaHUEM @) U
MIPOCTEHNIINE HEPABEHCTBA
Buma a*<d (rme d MmoxHO
NPE/ICTaBUTH B BUJIE CTETICHH C
OCHOBaHHEM a);.

—  IPUBOJHTH HECKOJIBKO
MPUMEPOB KOPHEH
MIPOCTEHILEro
TPUTOHOMETPHUYECKOTO
ypaBHEHHS BHZA: Sin X = &, COS
X=a, tgx=a,ctgx=a,rge a
— TabIMYHOE 3HAYCHNE
COOTBETCTBYIOIIEH
TPUTOHOMETPUUYECKON
GyHKIHH.

B noscednesnoii srcusnu u npu
usyueHuu opyaux npeomemos:

—  COCTaBJIATb U peulaThb
YPaBHEHHUS U CUCTEMBI
YPaBHEHUH IIPU PELLIECHUU
HECJIOXKHBIX IPAKTUYECKUX
3a1a4

«HACMHOE PAGHO HYTIOY, 3aMeHd
nepeMeHHbIX;

UCRONBb308ANb MEMOO UHMEPBANO8
0715 peweHus HepageHcms,
UCNONB308aMb 2PAPUUECKUL MEMOO
071 NPUOIUICEHHO20 PeUeHUs
VpagHeHull U HepageHCms,
uzobpasicams Ha
MPULOHOMEMPUYECKOU OKPYIHCHOCIU
MHOHCECTNEO PeUleHUll NPOCMEeUUIUX
MPULOHOMEMPUYECKUX YPAGHEHUL U
Hepasencme,

6bINOJIHANL OMOOP KOPHell
VDAGHEHUIL WU PeUleHUll HePAGEHCME
6 coomeemcmeuu ¢
OONOHUMENbHBIMU YCIOBUAMU U
02PAHUYEHUSMU.

B noeceonesnou sicuznu u npu uzyueHuu

Opyeux yuebHvix npeomemos:

COCTABAMb U peulamy YPasHeHUs,
cucmembl YypagHeHuli U HepageHcmsd
npu pewienuu 3a0ay Opyaux yu4eOHwvix
npeomemos;

UCNONB308aMb YDABHEHUSL U
HepaseHcmaa 0Jisi NOCMPOeHUs U
UCCAe008aHUSL NPOCMEUUUX
MamemamuyecKux mooenel
PEeaIbHbIX CUmyayul uiu
NPUKIAOHBIX 3a0al,;

yMemb UHmMepnpemuposams
NOJYYeHHbL NPU peulenuu
VpasHeHUs, HepaA8eHCMEa Ul
cucmembl pe3yibmam, oyeHusams
€20 npagoonododue 8 KOHmexcme
3A0aHHOU PeaibHOU CUMYayu Ui
NPUKIAOHOU 3a0ayu

pelaTh pasHble BUbl ypaBHEHUI
U HEPABEHCTB M UX CUCTEM, B TOM
YHUCJIE HEKOTOPBIEC ypaBHEHUS 3-i
u 4-i cTeneHeit, ApoOHO-
palMoHaJbHbIE U
UppalnyoHaJbHEIE;

OBJIaIETh OCHOBHBIMU THIIAMH
MOKa3aTelIbHBIX,
JOTapuPMIIECKUX,
HppalMOHAIbHBIX, CTENEHHBIX
YpaBHEHHUM U HEPABEHCTB U
CTaHJApTHBIMH METOJAMH UX
pelleHnH ¥ IPUMEHATh UX IIPH
pEleHNH 337aY;

MIPUMEHATH TeopeMy besy k
PELICHUIO YPaBHEHU;
IPUMEHATh TeopeMy Buera uist
pELICHUs] HEKOTOPBIX YPaBHEHUIM
CTEIICHU BbILIE BTOPOM;
TMMOHUMATh CMBICJI TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCUIIBHBIX
peoOpa30BaHMAX yPABHEHUH U
YMETb UX JAOKa3bIBATh;

BIAJI€Th METOJAMHU PELICHUS
YPaBHEHUMH, HEPABEHCTB U UX
CUCTEM, YMCThH BBI6I/IpaTI) METO
peleHust 1 000CHOBBIBATH CBOM
BBIOOD;

HCIOJIb30BATh METOA UHTCPBAJIOB
JJIA peIICHUA HEPABECHCTB, B TOM
YHcie IpoOHO-PAIIMOHATBHBIX U
BKJTIOUAIOIIHX B ce0s
UppalMOHATIbHBIE BEIPAXKEHUS;
pemiats anreOpanyeckKue
YPaBHEHHMS U HEPABEHCTBA U UX
CHCTEMBI C TTapaMeTpaMu
anreOpandeckuM U rpaduIecKkuM
METOZAMU;

BJIaJICTh Pa3HBIMU METOJaMU
JIOKa3aTenbCTBA HEPABCHCTB;
peuratbh YpaBHCHUA B IICIIBIX
qHCIax;

n300pakaTh MHOKECTBA Ha

YpasHenul u HepageHCme, ux
cucmem;

€80000HO pewiams cucmembl
JUHEUHbIX YPAGHEHU,

pewamsb OCHOBHbIE MUTbL
YDaGHeHUll U HepageHCcme ¢
napamempamu;

npUMeHAmb Npu peuenuu 3a0ay
nepagencmea Kowu —
bynaxoeckozo, bepuynnu;
umMems npedcmaegienue o
HepaseHcmeax mexcoy cpeoHuMU
cmenenHbIMU




IJIOCKOCTH, 3a/]aBaCMbIC
YpaBHCHHUSIMH, HEPABEHCTBAMH U
HX CHCTECMaMHU;

—  CBOOOJHO UCIOJB30BATh
TOXIECTBEHHEIE
peoOpa30BaHusl MPH PEIICHUU
YpaBHEHU U CUCTEM YpaBHEHUIA

B nosceonesnoii sicusnu u npu
UBYYEHUU OpYeUX NPeOMEmos:

—  COCTaBIIITH U PEIIATH
YpaBHEHHUSI, HEPaBEHCTBA, X
CHCTEMBI IIPU peIIeHUH 3a1a4
JIPYTHX YU4eOHBIX IPEIMETOB;

—  BBINOJHATH OLIEHKY
IpaBAONOo00Hs pPe3yabTaToB,
MOJIy4aeMBIX MPHU PEIICHUH
Pa3INYHbIX YpaBHEHHUH,
HEPaBEHCTB U MX CHCTEM IIPH
pELICHUH 33134 APYTUX ydeOHBIX
MIPEIMETOB,;

—  COCTaBILATH U PEIIATh ypaBHEHHS
1 HEPaBEHCTBA C NapaMeTpaMu
IIPU PEIIeHUH 3a]1a9 APYTUX
y4eOHBIX IIPEAMETOB;

—  COCTaBIATH YpaBHEHHE,
HEPaBEHCTBO WJIH UX CUCTEMY,
OIUCHIBAIOLINE PEATBHYIO
CHUTYAIHIO WU TIPUKIATHYIO
3aj1av1y, HHTEPIPETHPOBATh
MOJTyYCHHBIE PE3yIIbTaThl;

—  HCIIOJB30BaTh NPOrpaMMHBIE
CpEe/ACTBa PH PELICHUH
OTAEIBHBIX KJIACCOB YPaBHEHMI
1 HEPABEHCTB

Dynkyuu

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHIMH:
3aBUCHMOCTH BEJINYNH,
(hyHKIHA, apTYMEHT U
3HaueHne QyHKINH, 00JI1aCTh
OIIpeJIeTIeHUsI U MHOXECTBO
3HaueHMH QyHKuny, rpaduk
3aBUCHMOCTH, TpauK
(hyHKIMY, HYITH QYHKIUH,

Onepuposams noHAmMuAMU:
3a6UCUMOCTb BEIUNUH, (YHKYUSL,
apeymenm u 3Havenue QyHKyuu,
0bnacmuv onpedeneHust U MHOHCeCME0
3HaueHull QyHKyuu, epagux
3asucumocmu, epagux Gynkyuu,
HYIU YHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCNGA, B03PACMAHUE
HA 4UCI080M NPOMEIICYNIKE,

— Bumagets noHsSTHAMMU:
3aBUCHMOCTh BEJINYMH, QYHKIHS,
apryMeHT 1 3HaYeHUe QYHKIIH,
0071acTh ONpeIeTICHHS U
MHOXKECTBO 3HaueHUH QyHKINH,
rpaduK 3aBUCUMOCTH, rpauK
GyHKIUU, HYyTU QYHKIHH,
MPOMEXXYTKU 3HAKOTIOCTOSIHCTBA,
BO3pacTaHKe HA YHCIOBOM

Hocmudicenue pesynomamos
pasodena II;

61a0emb NOHAMUEM ACUMAIMOMbL
U ymemo €20 npuMeHsms npu
peutenuu 3a0a4;

NpUMEHAMb MemMOoObl peuleHus
npocmeuux
oughgepenyuanvrvix ypasHeHuu
nepso2o U 8Mopo2o NOPsiOKO8




MPOMEXKYTKH
3HAKOIIOCTOSHCTBA,
BO3pacTaHNE Ha YHCIOBOM
NPOMEXYyTKe, yObIBaHHE Ha
YHCIOBOM IIPOMEKYTKE,
HanOoblIee 1 HAUMEHbILEe
3Ha4YeHHe QYHKINU Ha
YHCIOBOM IIPOMEKYTKE,
neproandecKas GyHKIHS,
MIEPHOT;

OTIepHpOBaTH Ha 6a30BOM
YPOBHE MOHATHAMHU: HpsiMast 1
oOpartHast
MPOTIOPIIMOHAIEHOCTD
JIMHEWHas, KBaJpaTU4Has,
JorapupmMuyecKas u
noKasaTesbHas QyHKLIUH,
TPUTOHOMETPHUYECKHE
dbyHKIMY;

pacrno3HaBath rpaduKH
3JIEMEHTapHBIX (QyHKIHMii:
PSAMOM U 00paTHOM
MPOTIOPIIMOHAIBHOCTH,
JIMHENHOH, KBaJJpaTUYHOH,
norapu(pMUIECKOi 1
MOKa3aTeIbHON (QYHKIIHIA,
TPUTOHOMETPUIECKHUX
byHKUINH;

COOTHOCHTH IrpaduKH
AJIEMEHTAPHBIX (DYHKIUIA:
IpSAMOH 1 00paTHOI
MPOTIOPIIMOHAIBHOCTH,
JIMHENHOM, KBaJpaTUIHOH,
norapu(pMUIECKOi 1
MOKa3aTeIbHOH (QYHKINH,
TPUTOHOMETPHUUECKHUX
¢dynkmii ¢ hopmynamy,
KOTOPBIMH OHH 33/1aHBI;
HaXOJIUTH 110 TPaduKy
NpUOIHKEHHO 3HAYECHUS
(yHKIMH B 33JaHHBIX TOYKaX;
OTIpeNieNATh 10 TpauKy
cBoiicTBa pyHKUMH (HyIH,
MPOMEXYTKH

yObleanue Ha YUCIOBOM
npomesicymke, Haubobuiee u
HauMeHbuee 3Havenue QyHKyuu na
YUCTOBOM NPOMEIICYTIKE,
nepuoouyeckas QyHKyus, nepuoo,
uemuas u HeyemHasi YyHKYuU;
ONnepuposams NOHAMUAMU. NPAMAS U
o0bpammuas nponopYUOHAILHOCY,
JIUHelHAs, K8AOPaAMu4HasL,
J02apudmuyeckast u NOKA3amebHAsl
@dyuryuy, mpucoHomempuiecKue
dyHryuu;

onpedensamo 3HaueHue QYHKYuu no
BHAYEHUIO aP2YMeHma npu
PAa3IUUHBIX CHOCOOAX 3a0aHUs
dynryuu;

cmpoumy 2papuKy uzyyenHovix
Qynryuii;

OnUCHIBAMb N0 2PAPUKY U 8
npocmetiux cryuasx no gopmyne
noseoerue u ceolicmea QyHKyuil,
Haxooumsv no epaguxy yHkyuu
Haubonbulue U HauMeHbUUe
BHAYenus;

cmpoums 3cku3 epagpuxa Qynkyuu,
y0o08remeopsioujell NPUeedeHHOMY
HAbOPY YCA08ULL (NPOMENCYIMKU
603pacmanus/yovleanus, 3HaueHue
@yHKYUU 6 3a0aHHOT MOUKe, MOYKU
IKCMPEMYMOB, ACUMNIMONbL, HYJU
dynryuu u m.o.);

pewams ypagHeHust, npocmetiuiue
cucmembl yPagHeHutl, UCNOIb3)sL
ceoticmea yHKyuil u ux epagpuros.

B nosceonegHotl s#cusHu u npu u3yieHuu

Opyeux yueOHbIX NPeoMemos:

onpedensimb no epapuram u
UCNOBL308aMb OJiA PEULeHUs.
NPUKTIAOHBIX 340ad CE0UCNEA
PeanbHbIX NPoYeccos u
3agucumocmeti (Hauboabuiue u

MIPOMEXYTKe, yObIBAHUE HA
YHCIIOBOM NPOMEXYTKE,
HanOonbIIee 1 HAaMMEHBIIEE
3HaueHHE (PYHKINU Ha YHCIOBOM
MPOMEXYTKE, IEPUOANIECKas
(byHKIMS, IEpUoJ, YeTHAS 1
HeueTHast QyHKIUH; YMETh
MNPUMEHSTH 3TU MOHSATHS IPU
peLIeHnH 3a1a4;

BJIAJICTh MIOHATHEM CTECTICHHAS
(GyHKIUS; CTPOUTH ee Tpaduk u
YMETh IIPUMEHATh CBOHCTBA
CTENICHHON (QYHKIINHU MIPH
peLIeHNH 3a1ad;

BJIaJIETh MOHSATHAMHU
nokasaTesbHasi QyHKuus,
9KCIIOHEHTA; CTPOUTH UX
rpaduKu U yMETh IPUMEHSTh
CBONCTBA I10KA3aTEIbHOM
(bYHKIMY TIpH pEIICHHUH 3a]1ay;
BJIAJICTh MOHATHEM
norapudmmdeckas QpyHKIH,;
CTPOUTH €€ TrpaduK U yMeTh
MIPUMEHSTH CBOHCTBA
JorapupMIIecKor GyHKIUU TIPU
pelIeHur 3a1a4;

BJIaJIETh MOHSATHIMH
TPUTOHOMETPUUECKHE (YHKIINH;
CTPOUTD UX IpaMKH U YMETh
HIPUMEHSTh CBOMCTBA
TPUrOHOMETPUUECKUX (PyHKIIMIT
NP peLICHUN 33/1a4;

BJIaJIETh MOHATHEM 0OpaTHast
(bYHKIMS; TPUMEHSTB 3TO
TIOHSTHE NIPU PEILICHNUH 3a]1ay;
MPUMEHSTH IIPU PELICHUH 33/1a4
cBOHCTBA (PYHKIMI: YETHOCTb,
MEePHOANYHOCTb,
OrpaHUYEHHOCTb;

MPUMEHSTH IPU PELICHUH 33/1a4
npeoOpa3oBaHus rpaduKoOB
GbyHKIUH];

BJIaJIETh MOHATHIMH YHCIIOBAS
IOCJIC/I0BATENILHOCTB,




3HAKOIIOCTOSHCTBA,
HPOMEXKYTKA MOHOTOHHOCTH,
HauOOJIbIINe U HAUMEHBIINE
3HA4YEeHUs U T.IL.);

—  CTpOUTH 3CKH3 Tpaduka
(yHKIMH, yIOBIETBOPSIONIEH
MPUBEJCHHOMY Habopy
YCIIOBUI (TIPOMEKYTKH
BO3pacTaHus / yOBIBAaHUS,
3Ha4YeHHE (PYHKIUH B
3aJaHHOM TOYKE, TOUKHU
9KCTPEMYMOB H T.II.).

B noscednegnoii scusnu u npu
u3yyeHuu opyeux npeomemos:

—  OIpEeIeNAThH Mo rpaduKam
CBOWCTBA peaTbHBIX MPOIIECCOB
Y 3aBHCUMOCTEH (HaubopIye
1 HAUMCHBIITUE 3HAYCHUS,
MPOMEXYTKU BO3PACTAHUS U
yOBIBaHHUS, TPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.11.);

—  HMHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MPaKTUIECKOHN CUTYaIIH

HaumeHblue 3HaAYeHUs,
NPOMENCYMKU 803PACIAHUS U
YObIBaHUA YHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCNGA, ACUMNINOMbL,
nepuoo u m.n.);
UHMEPnpemuposams ce0lcmed 6
KOHMmMeKcme KOHKpemHO
NPaKmMuyecKol cumyayuu;
onpedensamy no epapuram
npocmeiiwiue Xapakmepucmuxi
nepuooUtecKUx npoyeccos &
OuonocuU, IKOHOMUKeE, MY3bIKE,
paouocesasu u op. (amnaumyoa,
nepuoo u m.n.)

apupmeTHIecKas u
reOMETPUYECKas IPOTPECCHS;

—  TIPUMEHSATD NIPH PEIICHHUHU 3372
CBOJICTBA M IIPH3HAKH
apudMeTHuecKon 1
TEOMETPUUYECKOH IPOTrPECCUM.

B noscednesroil scuznu u npu
UBYYEHUU OpYeUux yueOHbIX
npeomemos:

—  OIpenemnsTh 1o rpaduKaM u
UCTIONIb30BATh JJISl PELICHUS
IIPUKJIAHBIX 3a]a4 CBOMCTBA
peanbHBIX MPOIECCOB U
3aBUCHMOCTEW (HauOObIINE U
HaMMEHbLINE 3HAYCHUS,
MPOMEXKYTKU BO3PACTaHUS U
yObIBaHUA (QYHKIINH,
MPOMEXXYTKU 3HAKOTIOCTOSIHCTBA,
ACHMITOTEHI, TOUKH Iepernoa,
MepUONI ¥ T.11.);

—  HHTEpIIPEeTHPOBAaTh CBOICTBA B
KOHTEKCTE KOHKPETHOH
[IPAKTUYECKON CUTyaluy;.

—  ompenessTh 1o rpadpukam
IIPOCTEHIINE XaPAKTEPUCTUKHU
MePHOINYECKUX TPOIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE,
paxrocBs3y U Ap. (aMIUINTY/a,
TIEPUOJT ¥ T.I1.)

dnemenmet
Mmamemamuuec
K020 ananusza

—  OmepupoBats Ha 6a30BOM
YpOBHE TIOHATHUSIMH:
MPON3BOIHAS (DYHKIINA B
TOYKeE, KacaTelbHas K rpaduky
(hyHKIMH, TIPOU3BOTHAS
byHKINNT;

—  ONpEeAeNsATh 3HAUCHUE
MIPOM3BOTHON (QYHKIIUH B
TOYKE 110 N300pakeHUIO
KacaTeJIbHOH K rpaduky,
MPOBEJICHHON B ATOU TOUKE;

—  pellaTh HECJIOXKHBIE 3a/1a4u Ha
MIPUMEHEHHUE CBS3H MEXKAY
MPOMEKYTKaMU MOHOTOHHOCTHU

Onepuposanv noHAMUsMU:
npou3800HAs PYHKYUU 8 MOUKe,
KacamenvHas K epa@uxy Gyukyuu,
npou3800HAs QYHKYUU,

BbIYUCTIAMb NPOUZBOOHYIO
00HOUNeHA, MHO20UeHd,
K8a0pammoz2o KOpHsl, RPOU3800HYI0
cymmul pyHKYUL,

BBIYUCTAMb NPOUIBOOHBIE
INeMEHMAPHBIX PYHKYUL U UX
KOMOUHAyUll, UCNONb3YS CNPABOUHbIE
mamepuanvl;

uccnedosams 8 NPOCMENUWUX CYYAAX
DYHKYUU HA MOHOMOHHOCD,

— Brnagers HoHSITHEM 0ECKOHECYHO
yObIBaroIas reoMeTpruIecKas
MpOTpeccus ¥ YMETh IPUMCHSATh
€ro MpH pelIcHUH 3a71ay;

—  TPUMEHATH ISl PEIICHHS 3a1a4
TEOPHIO MPE/ICIIOR;

—  BIQJETh MOHATHIMH OECKOHEYHO
0oJIbIIINE U OECKOHEYHO MaJlbie
YHCIIOBBIE MTOCIEAOBATEILHOCTH
1 YMETh CPaBHHUBATh OECKOHEYHO
OouiblIre U OECKOHEYHO MaJlbie
MOCJIEI0BATEIbHOCTH;

—  BJAJAETh MOHATHIMU:
Mpou3BOIHAS (PYHKINH B TOUKE,

Hocmuorcenue pezynomamos
pasoena 11;

€80000HO 61a0€mb
CMAaHOAPMHBIM ANNapamom
MAMeMamuyecko20 anau3a os
BbIUUCITEHUSL NPOUZBOOHBIX
yHKYUU 00HOU nepeMeHHOl,
6000010 NPUMEHAMb ANNAPaAm
MaAmMemMamuyecko2o aHau3a os
uccnedo8anus QyHKyuil u
HOCMpPOeHUs. 2PAPUKO8, 8 MOM
yucie uccnedosanust Ha
BbINYKILOCHID,

ONnepuposams ROHAMUEM




Y TOYKaMHU DKCTpEMyMa
(hyHKIHH, ¢ OTHON CTOPOHEL, U
MPOMEKYTKAMU
3HAKOIOCTOSHCTBA U HYJISIMHU
MPOU3BOTHOM 3TOH QyHKIUH —
C IpYTOM.

B nosceonesnoii srcusnu u npu

U3yHeHUuU Opy2ux npeomemos:

NOJB3YsCh TpaduKamu,
CPaBHUBATh CKOPOCTHU
BO3pacTanus (pocra,
TIOBBIIICHHS, YBSIUUCHHUS U
T.I1.) FITH CKOPOCTH YOBIBaHUS
(mapeHus, CHIKEHHS,
YMEHBIICHHUS 1 T.II.) BEIUIHUH B
peanbHBIX IpoLeccax;
COOTHOCHTH IpadiKH
peanbHBIX IPOIECCOB U
3aBUCUMOCTEH C UX
OIMCaHUSIMU, BKIFOUAIOIUMU
XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
TJIaBHOE TIOHIKEHUE U T.11.);
UCIIOJNIb30BaTh IpauKu
peanbHBIX IPOLIECCOB IS
PELICHUs HECTIOXKHBIX
MPUKJIHBIX 337139, B TOM
YHCIIe ONpeesis 10 rpaduKy
CKOPOCTh X0/1a TIpo1iecca

HAxoo0umv HaubobuUe U
HauMeHbue 3HaueHust PyHKYul,
cmpoums 2papuKu MHO204IEHO8 U
npoCmetiuux payUoOHaIbHbIX
@yHKYUIL ¢ UCNONL3068AHUEM
annapama mMamemamuyecko2o
ananusa.

B nosceonesnoil scusnu u npu usyuenuu
Opyeux yuebHvix npeomMemos:

—  pewams NPUKIaOHble 3a0aiu U3
buonoecuu, uzuxu, Xumuu,
9KOHOMUKU U OPY2UX NPEOMemos,
CBA3AHHYLE C UCCIeO08AHUEM
Xapaxkmepucmux peanrbHuix
npoYeccos, HAXOHCOeHUeM
HAUOOILUWUX U HAUMEHLULUX
SHAYEHUl, CKOPOCTU U YCKOPEHUS U

—  UHmepnpemuposams noIyYeHHbvle
pe3ynvmamut

MIPOM3BOIHAS (HYHKITUH;

—  BBIYHCIISATH IPOU3BOIHBIC
3JIEMEHTAPHBIX QYHKIUHA U UX
KOMOMHAILIMIA;

—  uccuenoBaTh (GYHKIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

—  cTpouTh rpaduKu ¥ IPUMEHSTH K
PELICHUIO 3a71a4, B TOM YHCIIE C
apaMeTpoM;

—  BIAJCTh MOHATHEM KacaTeIbHas
K rpaduKy QYHKINU U YMETh
MPUMEHSATD €TO IPH PELICHUH
3azad;

—  BIAJCTh MOHATHIMH
nepBooOpasHas GyHKIHS,
OIIPE/CIICHHBIN HHTETPal;

—  IOpUMEHATh TeopeMy HproToHa—
JleiiOHMIA U ee CIeACTBUS IS
peuieHus 3a1ay.

B nosceonesnoii srcuznu u npu
uzyuenuu opyaux yueonvix
npeomemos:

—  peuiath MPUKJIAHbIC 3a/1a4H U3
Omonornu, GU3NKA, XUMHUH,
9KOHOMUKH U IPYTUX
MPEJIMETOB, CBSI3AHHBIE C
HCCIIC/IOBAaHUEM XapaKTEPUCTHK
MPOILIECCOB;

—  HMHTEPIPETHUPOBATH MOJIYICHHBIC
pe3yabTaThI

nepeoobpasnoll pyukyuu o1
peweHus 3a0au;

081a0emb OCHOBHbIMU
ceedenusmu 00 unmezpane
Hviomona—Jletbuuya u ezo
npocmeuux RPUMEHEeHUSX,
onepupogamuv 6 CMAaHOAPMHbIX
CUMYayusIX RPOU3600HbIMU
8bICULUX NOPAOKO8;

YMemb NpUMeHsIms Npu peueHun
3a0auy c80UCMBA HENPEPLIGHBIX
dyHuryuil;

YMemb NPUMeHsIMb Npu peuieHuy
3adau meopemvl Betiepuumpacca,
yMemb GbINONHAMY
NPUOTUIICEHHBLE BLIYUCTEHUS
(Memoovl pewtenus ypagHeHutl,
8bIUUCTIEHUS ONPEDeNeHHO20
unmeepana),

yMemb NPUMEHAMb NPULOAHCEHUE
npou3600HOU U ONPedeeHHO20
UHmMe2pana K peweHuo 3a0ay
ecmecmeo3HanUs,

671a0ems NOHAMUAMU GMOPAsL
npou3600HAsL, 8bINYKIOCHb
epaghuxa ynxyuu u ymems
uccnedosams GYHKYuIo Ha
8bINYKIOCHb

Cmamucmuka
u meopus
eeposamHocmeil
, IO2UKA U
Komounamopu
Ka

OnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMU
OIMUCATCIIbBHBIMHU
XapaKTEpUCTUKAMU YHUCIIOBOTO
Habopa: cpenHee
apudMeTHIeCKOe, ME/IHaHa,
HanOOIIbIIIce  HANMEHBIIICE
3HAYCHUS;

OIIepUpoBaTh Ha Ha30BOM
YPOBHE MOHSATUSIMHU: 9aCTOTa U
BEPOSITHOCTH COOBITHS,

—  Umemw npeocmasnenue o
OUCKDEMHbIX U HeNnPepbl8HbIX
CYUAUHBIX BEIUYUHAX U
pacnpeoeneHusx, 0 He3a8UcCUMOCmu
CYUAUHBIX BEIUYUH,

—  umemb npedcmasiexue o
MAMeMamuyeckom ONCUOAHUY U
oucnepcuu CLy4atHblX 6eIUYUH,

—  umemb npedcmasiexue o
HOPMAIbHOM pacnpeoesenul u
npumepax HOpMaibHoO

—  OnepupoBaTh OCHOBHBIMU
OIINCATCIIbHBIMU
XapaKTEPUCTUKAMU YHUCIOBOTO
Habopa, MOHATHEM TeHEepalIbHas
COBOKYITHOCTb M BBIOOPKOH U3
Hee;

—  ONepupoBaTh MOHATHIMHU:
94acTOTa ¥ BEPOSITHOCTH COOBITHS,
CyMMa U ITPOHU3BEICHUE
BEPOSITHOCTEH, BEIYHMCIIATH
BEPOSATHOCTH COOBITHI HAa OCHOBE

Hocmuoicenue pesynomamos
pasoena ll;

umMems npeocmaegieHue o
YEHMPATbHOU NPedebHOU
meopeme;

umMemb npedcmaegieHue o
8b100pOUHOM KO PuyueHme
Koppensiyuu u JUHeuHou
pezpeccuu;

umMemb npedcmaegieHue o
CMamucmuyeckux 2unome3ax u




CIIy9aiHBIN BBIOOP, OTIBITHI C
PaBHOBO3MOXHBIMH
3JIEMEHTAaPHBIMH COOBITHSIMIL
BBIYUCIISITH BEPOSITHOCTH
cOOBITHIT HA OCHOBE MOJICYCTA
YKciia UCXOI0B.

B nosceonesnoii srcusnu u npu

U3yHeHUuU Opy2ux npeomemos:

OLICHHMBATh U CPABHUBATH B
MPOCTBIX CIyYasiX BEPOSITHOCTH
COOBITHH B peasIbHOM KH3HHU;
YHTATh, COMOCTABIIATD,
CpaBHHUBATh,
MHTEPIPETHPOBATH B MPOCTHIX
CITy4asix peaybHbIe TaHHbIE,
NpeCTaBJICHHEIC B BUIIC
TaOIHII, AUAarpamMm, TpapuKoB

PACHPEOENeHHbIX CYYALIHbIX
BENUYUH;

—  NnOHUMamv Cymv 3aKOHA OONLUIUX
yucen u 6b100POUHO20 MEMOOA
usMepeHus 6epoAmHOCmell;

—  umemsp npedcmasieHue 00 YCI08HOU
6EPOSMHOCIU U O NOJHOU
6EPOSAMHOCIU, NPUMEHAMb UX 8
peuwieHuu 3a0ay;

—  uMemb npeoCmagieHue 0 aliCHbIX
YACMHBIX 8UOAX PACHpeOeleHUll U
NPUMEHSIMb UX 8 PeUleHUU 3a0ay,

—  umemsb npedcmagieHue o
KOppensiyull CLy4aiHblX elUYUH, O
JUHELHOU pezpeccuu.

B noeceonesnou sicuznu u npu uzyueHuu
Opyeux npeomemos:

—  BBLIYUCTSAMb UTU OYEHUBAMD
8epOAMHOCNU COObIMULL 8 PEAIbHOU
JHCU3HU

—  8blOUpamsb NOOX00AUUE MEMOIbL
npedcmagienus u 0opabomxu
OAHHBIX,

—  yMemb peuams HeClONCHbIE 3a0ayU
Ha npUMeHeHUe 3aKOHA OObULUX
yucen 8 COYUOI02UU, CMPAX08AHUL,
30pagooXpaneruu, obecneyeHuu
bezonacHocmu Hacenenus 6
Upe36LIYAUHBIX CUMYAYUSX

[IOJICYETA YUCJIA UCXOMOB;
—  BIaIETb OCHOBHBIMU IOHATUSIMU
KOMOWHATOPUKH M YMETh MX

IPUMEHSTh IPU PELICHUH 3a/1a4;

—  HMETh NpeJICTaBlIeHHE 00
OCHOBaX TEOPUHU BEPOATHOCTEI;

—  MMETh NpeJICTaBICHHE O
JIUCKPETHBIX U HETIPEPBIBHBIX
CIy4JaiHbIX BEJIMYMHAX U
pacupeneneHusx, o
HE3aBUCHUMOCTH CIIy4alHbIX
BEJIMYMH;

—  HMETh IPEJCTABIECHUE O
MaTeMaTHYECKOM OKUAAHUU U
JUCTICPCUN CHy‘IaﬁHHX BCJINYUH,

—  HMMETh NpeJICTaBIICHHE O
COBMCECTHBIX pacCIpCACICHUAX
CITy4yalHbIX BEJINYUH;

- MMOHUMATh CYTh 3aKOHa OOJIBIINX
9ucel U BRBIOOPOYHOTO METOIa
U3MEpEHUs BEPOSTHOCTEH;

—  HMETh NPEICTABIECHUE O
HOPMaJIbHOM paclpeiesieHuu 1
[pUMepax HOPMaJIbHO
pacupeeNeHHbIX CIlydYaiHbIX
BEJIMYUH;

—  HMMETh NPEeJICTaBIICHHE O
KOpPEJISIIUY CITy4aiiHbIX
BCJIMYUH.

B nosceonesnoii srcuznu u npu
usyuenuu opyaux npeomemos:

—  BBIYHCJISATH WIH OLIEHUBATH
BEPOSITHOCTH COOBITHI B
pearbHOM KU3HWY,

—  BBIOMpATh METOMBI ITOAXOISIIETO
MpeCTaBICHUS U 00pabOTKH
JIaHHBIX

npogepke CMamucmuyeckoll
2unomesvl, 0 CMAMUCMUKe
Kpumepus u ee yposHe
SHAYUMOCTNIL;

uMems npedcmasienue o Ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeoeneHuil;

umems npeocmasnenue o
KOOUPOBAHUU, OBOUYHOU 3ANUCH,
08ouuHOM Oepese;

61a0ems OCHOBHbIMU NOHAMUAMU
meopuu epagos (cpag, sepuiuna,
pebpo, cmenenb 8epuiLHbl, NYyMb
6 epacpe) u ymems npumeHams ux
npu pewienuy 3a0ay;

uMems npedcmasnenue o
0epesuax U yMems NPUMEHANb
npu pewienuy 3a0ay;

61a0ems NOHAMUEM CEAIHOCTNG U
yMemb nPUMeHAMb KOMROHEHMbl
CBAZHOCMU NPU peueHuy 3a0a4,
yMemb 0Cywjecmensimy nymi no
pebpam, 06x00vl pebep u 8epuiut
epaga;

umems npeocmasienue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmagnenue o
MPYOHOCTNU 3A0AY4U HAXOHCOEHUS
2aMUTLIMOHO8A NYMU,

61a0ems ROHAMUAMU KOHeYHble U
cyemuvle MHONCECM8d U yMens
UX NPUMEHANG NPU PeUuleHUl
3a0ay;

yMemb NPUMEHAMb Mmoo
MamemamuyecKoi UHOYKyuu;
yMemb RPUMEHAMb RPUHYUN
Hupuxne npu pewenuu 3aday

Texcmoevle
3a0auu

Pewatrs HecnoxHbIE TEKCTOBBIE
3aJlauM pa3HbIX TUIIOB;
aHAIM3UPOBATh YCIOBHE
3a/1a4¥, IPH HEOOXOTUMOCTH

—  Pewamb 3a0auu pasuvlx munos, 6
MOM yucie 3a0a4u NOGbIUEHHOU
mpyoHocmu,

—  8bIOUPaAMb ONMUMATLHBLIL MEMOO

—  Pemats pasnsle 3a1aun
HOBBIIIEHHON TPYJHOCTH;

—  aHaJIM3UPOBATh YCJIOBHE 3a]a4H,
BBIOMPATh ONTHMAJIBHBIA METO

Hocmuoicenue pesynvmamog
pasoena |l




CTPOUTb IS €€ PEICHUS
MaTeMaTHYeCKyIO MOJIENb;
NOHUMATh U UCTIOIB30BATh JJI
peuIeHus 3a1a4un
nHpopmanuio,
NPE/ICTaBICHHYIO B BU/IE
TEKCTOBOI U CUMBOJIEHOM
3aIliCH, CXeM, TaOJIuIL,
Iuarpamu, rpadukos,
PHCYHKOB;

JeHCTBOBATH 110 allTOPUTMY,
COZIepIKAILEMYCS B YCIIOBUH
3a7a4n;

HCIIOJIB30BATh JIOTHYECKUE
paccykIeHus IPpH PeIeHUN
3a]a4H;

paboTaTh ¢ U30BITOYHBIMH
YCIIOBUSIMH, BBIOUpast u3 Bcel
HH(pOPMALIUY, TaHHBIC,
HEOOXOMUMBIE JJISl PELICHUs
3a7a4n;

OCYIIIECTBIIST HECJIOKHBIH
nepe0op BO3MOXKHBIX
peleHuil, BRIOHpas U3 HUX
ONITUMAJIEHOE TI0 KPUTEPHSIM,
chOopMyITHPOBAHHBIM B
YCIIOBUH;

aHAJIM3MUPOBATh U
MHTEPIPETHPOBATH
MOJTyYeHHBIE PEIICHUS B
KOHTEKCTE YCIIOBUS 3a]auH,
BBIOUpATh PELICHHS, HE
NPOTHBOPEYAIIE KOHTEKCTY;
penIaTth 3aJa4y Ha pacueT
CTOMMOCTH TOKYTIOK, yCIIYT,
MOE3/10K U T.IL.;

peliath HECJIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JI0JICBBIM
y4acTUeM BO BIIaJICHUN
(hup™Moii, mpeanpusTHEM,
HEJ[BUIKUMOCTBIO;

peuiath 3aa4k Ha MPOCThIE
MPOLEHTHI (CUCTEMBI CKHIOK,
KOMHCCHH) Y Ha BBEIYHUCIICHUE

peutenust 3a0ayu, paccmMampuedst
Ppaziudnble Memoobl;

CMpoums Mooensb peuierus 3a0ayu,
npo6ooums 00KA3amebHbvle
paccyscoenus;

pewams 3a0ayu, mpedyoujue
nepebopa 6apuanmos, nposepKu
yCa08ull, 86100pa ONMUMATLHO20
pesyibmama,

AHATU3UPOBAMb U
UHmMeEPNPemupoBams pe3yibmanvl 6
KOHmeKcme Ycoeus 3a0aui,
6bIOUPAMb peuienus, He
npomueopeuauue KOHMeKCmy;
nepesooums npu peueHul 3a0asu
uH@opmayuio u3 00HoU opmbl 6
opyayio, UCnoav3ys npu
Heobxooumocmu cxemvl, madbauybl,
epaguxu, ouazpammoi;

B noeceonesnou sicuznu u npu uzyueHuu

Opyaux npeomemos:

peuwiams npakmuyecKue 3a0a4u u
3a0auu u3 Opyeux npeomemos

peLIeHNs 3a1a4u, paccMaTpuBast
pasIMYHbIC METOMBL;

—  CTPOHTH MOJEIb PEIICHUS
3a71a4d, MPOBOJNTH
JIOKa3aTeJbHBIC PacCyKICHUS
NIPY PELICHUH 331a4H;

—  peumiath 3aJauM, TpeOyroIue
nepeGopa BapuaHTOB, IPOBEPKU
YCIIOBHIA, BBIOOPA ONTHMAJIBHOTO
pesyibTaTa;

—  aHaAIM3HMPOBATb U
HUHTEPIPETHPOBATH IOJIyYCHHBIS
pCLICHUS B KOHTEKCTE YCIOBHS
3a/1a9M, BHIOMPATh PEIICHNUS, He
MPOTUBOPEYAIINE KOHTEKCTY;

—  NEepeBOAUTH MPHU PELICHUH
3aaud HHOOPMAIIHIO U3 OTHOU
(OPMBI 3aIIMCH B IPYTYIO,
UCTIONB3Ys IIPH HEOOXOIMMOCTH
CXEeMBI, TaOJUIIbI, TpaduKy,
JHArpaMMBL

B noeceonesnoui scuznu u npu
UsyYeHUU Opyeux npeomMemos:

- peuraTh MPAKTUICCKUC 3aJa49U U
3ala4u U3 Apyrux npeamMeToB




CJIO’KHBIX TIPOLICHTOB B
Pa3IUYIHBIX CXeMaX BKIAJOB,
KPEIUTOB U UIOTEK;

—  peuiaTh MPaKTHYCCKHE 3aauH,
TPEOYIOIIHE UCTIONBb30BaHUS
OTPHIIATEIILHBIX YUCET: Ha
OTpeIeIICHUE TEMIIePaTyphl, Ha
OTIpEICIICHUE TTOJIOKCHHS Ha
BpeMeHHOH ocH (Io Hamen
3pHI U TIOCJIE), HA IBIKCHHE
JICHE)KHBIX CPEICTB
(mpuxon/pacxon), Ha
oTIpenieIeHue
TITyOWHBI/BBICOTHI H T.IL.;

—  HCIIOJIb30BATh MOHATHE
Maciirada Jajs HaX0KISHUs
PAacCTOSHUU U JUIMH Ha KapTax,
IUTaHAX MECTHOCTH, TIaHaX
MOMEILEHUH, BBIKpOUKAX, IIPU
paboTe Ha KOMITBIOTEPE U T.II.

B noscednesnoii srcusnu u npu
usyueHuu opyaux npeomemos:

—  pelaTh HECJOKHbIE
MpaKkTUYECKUE 3a]a4H,
BO3HHUKAIOIINE B CUTYaIUSIX
IMOBCEIHEBHOM JKHU3HH

Teomempusn

—  OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHUSIMH: TOYKA,
npsiMasi, IIOCKOCTh B
MPOCTPAHCTBE,
MapajieIbHOCTh U
MEePIECHANKYIISIPHOCTD TIPSMBIX
M IJIIOCKOCTEH;

—  pacmo3HaBaTh OCHOBHEIC BHJIBI
MHOTOTPaHHHUKOB (TIpH3Ma,
MUPAMH/IA, IPSIMOYTOIbHBII
napajureNienumnen, Kyo);

—  m300paxarh U3ydaeMble
(UTYpHI OT PYKH U C
MPUMEHEHUEM TIPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB;

—  nmenath (BEIHOCHBIC) IUIOCKUE
YEPTEXKU U3 PUCYHKOB

Onepuposams NOHAMUAMU: MOYKA,
npsamasi, RI0CKOCb 6
npocmpancmee, napaiieibHOCHy U
NEePReHOUKYIAPHOCIb NPAMBIX U
niockocmeil;

npumeHsmy OJis peueHus 3a0ay
2eomempuyeckue gaxmol, eciu
VC08UsL NPUMEHEHUs. 3A0AHbl 8 S6HOU
¢opwme;

pewams 3a0ayu Ha HaxoxcoeHue
2e0MEeMPUYECKUX GETUUUH NO
00pazyam Uy aneopummam;
denamo (BLIHOCHLIE) NIOCKUE
yepmesicu U3 PUCYHKO8 00beMHbIX
Queyp, 6 mom uucie pucogamo 6uo
ceepxy, cOOKy, Cmpoums ceyenus
MHO202DAHHUKOS,

Biiagets reoMeTpuuecKUMHU
MOHATHSMH TIPU PELICHUH 33/1a4
Y MIPOBEJICHNN MaTeMaTHIECKIX
pacCyXAeHUI;

CaMOCTOSATEIHHO
(OpMyIHPOBaTH ONpeIEIeHHs
reoMeTpuuecKux Quryp,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBax U IpU3HAKaX
TE€OMETPHUECKUX PUTYpP H
000CHOBBIBATh WJIHM OTIPOBEPTaTh
HX, 000011aTh UK
KOHKPETHU3UPOBATh PE3YIbTATHI
Ha HOBBIX KJlaccax (uryp,
MPOBO/IUTH B HECIIOKHBIX
Cily4asx KiacCUpUKaIuio Guryp
IO Pa3JINYHBIM OCHOBAHUSIM;

Hmems npedcmasnenue 0o
AKCUOMAMULECKOM Memooe;
61a0emo NOHAMUeM
2eomempuyecKue Mecma movex 8
npocmpancmee u ymems
NPUMEHSAMb UX OISl PeULeHUS.
3a0ay;

YMeMb NPUMEHSING OISl PEULEHUS
3a0ay4 c80UCMBa NIOCKUX U
08Y2DAHHBIX Y208,
MPexespannHo2o yeid, meopemol
KOCUHYCO8 U CUHYCO8 OJIsL
MpexespanHoco yaua;

61a0emb NOHAMUEM
NEPREHOUKVIAPHOE CeUeHUe
nPU3MbL U yMemb NPUMEHSIMb €20
npu pewenul 3a0au;




MPOCTBHIX O0BEMHBIX PUTY:
BUJ CBEPXY, COOKY, CHH3Y;
W3BJIEKATh HHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX
reoMeTpuyiecKkux Qurypax,
MPE/ICTaBICHHYIO Ha YepTeKax
Y PUCYHKaX;

npuMeHsTh Teopemy [Iudaropa
TIPY BBIYUCIICHUH 3JIEMEHTOB
CTepEOMETPUIECKUX (PUTyp;
HaXOAWUTHh 00BEMBI  TUIOLIAH
MIOBEPXHOCTEN NPOCTENILINX
MHOTOTPaHHUKOB C
pUMEHEHHnEeM (hOpMYyI;
pacno3HaBaTb OCHOBHBIC BUbL
TeJ BparnieHus (KOHyc,
UITHHIP, cdepa U map);
HaXO0aUuThb 00BEMBI B mjionajanu
MOBEPXHOCTEN NPOCTEUIINX
MHOTOI'PaHHUKOB U TCJI
BpAIIEHHS C IPUMEHEHHEM

thopmy.

B nosceonesnoii srcusnu u npu

U3yYeHUU Opyeux npeomemos:
COOTHOCHTH aOCTpaKTHBIE
reOMETPUUECKHE TTOHSATHS U
(hakThI C pearTbHBIMU
JKM3HEHHBIMU O0BEKTaMH U
CUTYaIUSIMHU;

HCII0JIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reoMeTpudecKkux uryp mis
pELICHUs! THITOBBIX 3a/1a4
MPaKTHYECKOTO COACPIKaHUs;
COOTHOCHTB IIJIOIIA/AN
MIOBEPXHOCTEH Tell
OJIMHAKOBOH (HhOPMBI
Pa3IUYHOTO pa3Mepa;
COOTHOCHTB OOBEMBI COCYIOB
OJIMHAKOBOH (hOPMBI
Pa3IUYHOTO pa3Mepa;
OLeHHBaTh HOpMy
NPaBHJILHOTO MHOTOTPAaHHUKA

—  u3gIeKamv, UHIMEPNPEmuposamy u
npeobpazoevieams uH@Gopmayuo o
2eomempuyeckux guzypax,
NpeoCmasieHHyI0 Ha Yepmedtcax,

—  NpUMEHAMb 2eoMempuiecKue
axmul 05 pewenust 3a0ay, 8 mom
yucie npeonoazanuux HeCKOIbKoO
Wazo8 peuweHusl,

—  OnucCHI8amb 63AUMHOE
PACRONOJICEHUE NPSIMbIX U
NIOCKOCMELL 8 RPOCMPAHCmEe,

- ¢opmynuposamu cgolicmea u
npusnaku gueyp;

—  00KA3bI8ANb 2COMEMPUYECKUE
YMEepIHCcOeHUsL,

—  81a0emv CMAHOAPMHOU
Kaaccugurayuet
NPOCMPAHCMBEHHBIX husyp
(nupamuowvl, npusmul,
napasienenuneobt),

—  Haxooumb 00vbeMbl U NAOWAOU
NOBEPXHOCMEl 2e0MEMPULECKUX Mel
¢ npumenenHuem Gopmyi;

—  GBIUUCIAMb PACCMOSIHUS U Y2IIbl 8
npocmpancmae.

B noeceonesnoti sicuznu u npu uzyuenuu
Opyeux npeomemos:

—  UCNOIBL308aMb CEOUCMEA
ceomempuyeckux ueyp ons
pewenus 3a0ay npaKmuiecKo2o
xapaxmepa u 3a0a4 u3 opyaux
obaacmeti 3HaHUL

HCCJICIOBATh YEPTEXKH, BKIIIOYAs
KoMOWHaHU QUryp, U3BIeKaTh,
HUHTEPIPETHPOBATH U
npeoOpa3oBkIBaTh HH(POpMaLHIO,
NPE/ICTaBICHHYIO Ha YepTeKax;
peliaTh 3aJa4y TeoMeTPHIECKOro
COJIeprKaHusl, B TOM YHCIIE B
CUTYaIUsIX, KOT/Ia aJITOPUTM
pCILICHHUS He CIIeyeT SIBHO U3
YCIIOBHS, BBIIOJHATD
HEOoOXOAMMBIC IS peIIeHHs
3a/1a9¥ JOIIOJHUTEIBHbIE
MOCTPOCHHS, HCCIIEI0BATh
BO3MOXHOCTb IIPUMEHEHUS
TeopeM u GOpMYJI ISl peLIeHUs
3aj1ay;

yMeTh GOpMyIUpOBaTh U
JI0Ka3bIBaTh TE€OMETPUUCCKUE
YTBEPIKICHHUS;

BJIaJIETh MOHSATHAMHU
CTEPEOMETPHH: IIPU3Ma,
napajvleenuIe], TMpaMuaa,
TeTpa’ap;

UMETb NPEACTaBICHHs 00
AKCHOMAaX CTEPEOMETPUH
CIIE/ICTBHSAX U3 HUX U YMETh
MPUMEHSTD UX MPH PEIICHUN
3aj1ay;

YMETb CTPOUTH CEUSHHUS
MHOTOTPaHHUKOB C
UCIIOJIBb30BaHUEM Pa3JIMYHBIX
METOJIOB, B TOM YHCIIE U METO/Ia
CIIeTIOB;

UMETh MTPEACTaBICHHUE O
CKpPEIINBAIOIIMXCS MPSMBIX B
MPOCTPAHCTBE U YMETh HAXOUTh
YTOJI ¥ PaCCTOSIHHE MEXly HUMHU;
MPUMEHSTh TEOPEMBI O
MapajuIeIbHOCTHU TIPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE MIPU
pelLIeHny 3a/1ay;

YMETh IPUMEHSTH MapajuIebHOE
MPOEKTUPOBAHUE JIJIS
u3obpaxeHus Guryp;

umems npeocmasienue o
080UCMBEHHOCU NPABUTLHBIX
MHO202PAHHUKOS,

671a0€emb ROHAMUAMU
yeumpanvHoe u napainenbHoe
npoeKmuposanue u NPUMeHsImb
UX npU NOCMPOEHUU CeYeHUll
MHO20ZDAHHUKOB MEMOOOM
npoexyuti,

umems npeocmasienue o
paszeepmie MHO20SPAHHUKA U
Kpamuaiiuiem nymu Ha
NOBEPXHOCMU MHO20SPAHHUKA,
umems npeocmasierue o
KOHUYECKUX CeYEHUSIX,

umems npeocmasienue o
Kacaowuxcs cgpepax u
KOMOUHAYyUY men 8pawjeHus u
yMemb NPUMEHAMb UX npu
peutenuu 3a0a;

NPUMEHAMb NpU peuerul 3a0ay
dopmyny paccmosinus om mouxu
00 NIOCKOCMU,

671a0ems paA3HbLIMU CROCODAMU
3a0anus NPAMOI YPAGHEeHUAMU U
yMemb NPUMEHAMb NPU peueHuu
sadau;

NpUMeHAMb NpuU peueHuy 3a0a4
u dokazamenbcmee meopem
BEKMOPHBI MEMOO U MEMOO
Koopounam;

umems npeocmasienue 0o
axkcuomax oovema, npUMeHsImb
dopmynvt 06vemos
NPAMOY20IbHO20
napanneienuneod, npusmvl u
nupamuowsi, mempa’aopa npu
peutenuu 3a0a4;

npumMeHsAms meopemvl 06
OmHouleHUuax 06vemMos npu
peutenuu 3a0a4;

npuUMeHAmb uHmezpa sl
8bIUUCTICHUS 00bEMO8 U
NOBepXHOCMell mell 6PAUeHUs,




IOCJIE€ CITHJIOB, CPE30B H T.II.
(oTIpenensaTh KOJTHIeCTBO
BEPIINH, pedep U rpaHei
MOJTYYCHHBIX
MHOT'OTPaHHHUKOB)

YMETb IPUMEHSTh
HNEPIEHANKYISIPHOCTH MPSIMOH 1
IUIOCKOCTH TIPY PEIICHNH 33/a4;
BJIaI€Th MOHATHAMHU
OpPTOTOHAJIbHOE
MIPOEKTUPOBAHUE, HAKIIOHHBIE U
UX TPOEKIUHU, YMETh PUMEHSTH
TeopeMy O Tpex
MEPIEHANKYJIISIpax MPpH PEIICHAN
3amad;

BJIAfIETh MMOHATHAMH PACCTOSTHHE
MeXIy pUTypamu B
MPOCTPAHCTBE, OOIINH
MEPIEHANKYIISP ABYX
CKPEIINBAIONIMXCS MPSAMBIX U
YMETb [IPUMEHSTh UX TIPH
pelIeHnH 3aa4;

BJIaJICTh IOHATHEM YTOJl MEXKAY
MPSMOM U IJIOCKOCTBIO U YMETh
NPUMEHSTH €ro NPU PELICHUH
3azad;

BJIAJICTh MOHATHAMH JBYTPaHHBIH
YTOJI, YTOJI MEXY IUIOCKOCTSIMH,
MEepHEeHANKYIISIPHBIE TUIOCKOCTH U
YMETb IPUMEHSTH UX TIPH
peleHnH! 3a1a4;

BJIaJIETh MOHATHSIMH IIPU3Ma,
napaieNenunes] 1 IpUMeHITh
CBONCTBA NapajulelieNuIe a npu
peleHnH! 3a1a4;

BJIaJICTh IOHATHEM

MPSIMOYT OJIbHBIN
napaJuleNIeuIel ¥ MPUMEHTh
€ro Ipu pereHn  3a1ad;
BJIaIETh MOHATHAMH ITUPAMUAA,
BUJIbI TUPAMUJL, SJIEMEHTBI
MPaBUIBHOM MHUPAMUJIbI U YMETh
MPUMEHSTH UX MPH PEIICHUN
3a1ay;

UMETh IIPEACTABICHNUE O TEOPEME
Diinepa, MpaBUIBHBIX
MHOTOTpaHHUKAX;

BJIaJIETh MOHATHEM IUIOIIAIN
MIOBEPXHOCTEH MHOTOIPaHHUKOB

BbIUUCTEHUS] NIOWAOU
cepuueckozo nosca u 0bvema
wapoeo2o ciosi;

umembv npedcmaegienue o
OBUIICEHUSX 8 NPOCMPAHCIEE:
napaiienbHoM nepeHoce,
CUMMEMPUYU OMHOCUMENLHO
NIOCKOCMU, YEHMPATbHOU
CUMMempuu, nosopome
OMHOCUMENLHO NPSIMOI,
BUHMOBOT CUMMEMPUU, YMEMb
NPUMEHSAMb UX NPU PeuleHuU
3a0ay;

uMemb npedcmagieHue o
naowaou Opmo2oHAILHOU
npoexyuu,

umMems npedcmagienue o
MpexepanHoM U MHO2OSPAHHOM
yene u npuMeHsimb C8oUCmed
HIOCKUX Y2lI08 MHO202PAHHO20
yena npu peuteHuu 3a0ay,
uMemb nPeoCmagieHus. O
npeobpazosanuu nodoodus,
20Momemuu u yMmens
NPUMEHSAMb UX NPU PeUuleHuU
sadau;

yMemyb pewams 3a0ayu Ha
HIOCKOCMU MEMOOamu
cmepeomempuu,

YyMemb npUMeHsims Gopmyel
00veM08 npu peutenuu 3a0a4




W YMETb MIPUMEHSTD €r0 IpU
peleHnn 3a1ay;

—  BIAQAETH HOHATHIAMH TeJa
BpateHus (IIUIHHIP, KOHYC, IIap
u cepa), UX CEUYCHUS U YMETh
MPUMEHSTh UX TIPU PEIICHUH
3ajad;

—  BJAACTh HOHATHSIMU
KacaTeJbHBIC MPSIMBIC U
IUTIOCKOCTH U YMETh IPHUMEHSATh
W3 TIPU peIIeHUN 3a1ad;

—  HFIMETh NPENCTABIICHIS O
BITMCAHHBIX M OIIMCAHHBIX
cdepax U yMETh IPUMEHSTh UX
NP pELICHUH 33/1a4;

—  BJaJCTh MOHATHIMHU 00BEM,
00beMbl MHOTOT'PAHHHKOB, TEJl
BpaIlCHUS U IPUMCHSATh UX MPU
peLIeHuH 3a1ay;

—  HMETh NPEJCTaBICHHE O
pa3BepTKe IIIHHIPA U KOHYCA,
TUTOIIAAA IOBEPXHOCTH
IUINHAPA U KOHYCa, YMETh
MPUMEHSTH UX TIPU PEIICHUHN
3amag;

—  HMETh NpeJICTaBIICHHE O
TIouaay cepsl U yMeThb
MPUMEHSITD €r0 MPH PEUICHUN
3ajad;

—  yMeTb peuIaTh 3aJa4u Ha
KOMOWHAIIMA MHOTOTPAHHUKOB U
TEJ BpaICHHUS;

—  HIMETh MPENICTABIICHHE O
NoZ00UH B IPOCTPAHCTBE U
YMETh pelrath 3aa4u Ha
OTHOIIICHHE 00HEMOB H
IJI01Ia/Iel MOBEPXHOCTEH
MoT00HBIX (uUryp.

B nosceonesnoli scuznu u npu
U3YYEHUU OpYeUx NPeomMemos:

—  COCTAaBIATH C UCIIOJIB30BaHHEM
CBOHCTB TeOMETPHIECKUX (UTYp
MaTeMaTHYeCKHe MOJIEIIH JUIs




peLIeHus 3a1a4 IPaKTHIECKOTO
XapakTepa ¥ 3a1a4 U3 CMEXHBIX
JCLUIIINH, HCCIIEI0BATh
MOJIy4EeHHbIE MOJICIIU U
UHTEPIPETUPOBATh PE3yIbTAT

Bexmopul u OnepupoBath Ha 6a30BOM Onepuposams noHAMUAMU BrnaneTs MOHATUSAME BEKTOPHI U —  Jlocmudicenue pesynomamos
Koopounamul 6 YPOBHE MOHSATHEM JIEKapTOBBI 0eKkapmosbvl Koopounamul 6 MX KOOPAMUHATBI; pazdena ll;
npocmpancmee KOOPJAMHATHI B IPOCTPAHCTBE, npocmpancmee, 86eKmop, Mooy YMETb BHINIOJHATH ONEPALUK HaJl | —  Haxooums obvem
HaXOJUTbh KOOPAUHATHI 8€KMOPaA, pageHCMBE0 8eKnopos, BEKTOpaMH; napannenenuneoa u mempasopa,
BEPLIKH Ky0a U KOOPOUHAMbL 8eKMOPA, Y201 MeHCOY HUCIIONB30BaTh CKAISPHOE 3A0aHHbIX KOOPOUHAMAMU CEOUX
MPSIMOYTOJIbHOTO 6eKmopamu, CKaiAproe MIPOU3BEICHNE BEKTOPOB IIPH BEPULUH,
napajuiejienuIeaa np0u3eedeHue 6E€KMopoe, peneHn 3a1a4, - 3a0aeamsv npsamyio 6
KOJIUHEapHble 6eKMOPbL, IIPHMEHSATh ypaBHEHHE npocmpancmee;
HAX0OUMb PACCMOAHUE MENHCOY TUTOCKOCTH, (OPMYITY —  HAX00umv paccmosiHue om
08YMsL MOUKAMU, CYMMY 6EKMOPOS U paccTosiHUsI MEXXIY TOYKaMHU, MOYKU 00 NIOCKOCIU 8 cucmeme
npouseedenue 6eKmMopa Ha HUcio, ypaBHEHHE CEephI IPU PEIICHUU Koopounam;
Y20 medHcAy 6eKMopamu, CKANIpHOe 3aad, —  HAX00UmMb paccmosHue mexicoy
npouseedenrue, pacKkiaobieanms NPUMEHATH BEKTOPBI U METOL CKpeuu8aloumuMUcs NPAMbIMU,
6€KMOp NO O8YM HEKOIIUHEAPHBLM KOOpJIMHAT B IIPOCTPAHCTBE IIpU 3A0aHHBIMU 8 CUCTIEME
gexmopam, pelIeHnu 3a1a4y KoopouHam
3a0a6amy NIOCKOCMb YPAGHEHUEM 6
0eKapmogoll cucmeme KOOPOUHAMm,
pewams npocmetiuiue 3a0a4u
86e0eHUeM BeKMOPHO20 baszuca
Hcmopua OnwuckeBaTh OTACITHHBIE Ilpedcmagisamo 6x1a0 6b10arOUWUXCA Nmets npeacrasinenue o Bkuaae | Jocmudicenue pe3ynomamog paszoena
Mmamemamuxu BBIJIAIOIINECS Pe3YIIBTATEI, Mamemamuxos @ pazeumue BBIJIAIOIINXCS MATEMAaTHKOB B I
MOJY4YEHHBIE B XOJI€ PA3BUTHS MamemMamuxy U UHbIX HAYYHbIX pa3sBUTHE HAYKU;
MaTEeMaTHKH KaK HayKH; obnacmeri; MOHUMATh POJIb MATEMaTHKH B
3HATh IPUMEPHI NOHUMAMb POIb MAMEMAMUKU 8 pa3Butnu Poccun
MaTeMaTUYECKUX OTKPBITUN U passumuu Poccuu
UX aBTOPOB B CBSI3H C
OTEUECTBEHHON U BCEMUPHOMI
UCTOpUEH;
MOHUMATh POJIb MATEMATHKH B
pasButuu Poccun
Memoou [IpuMeHsATs U3BECTHBIE Hcnonvzosamv ocnogHble Memoobl Hcnonp3oBaTh OCHOBHBIE METOABI | —  Jocmudicenue pe3ynibmamos
Mamemamuxu METOBI IPH PELICHUN dokazamenvbcmed, nposoouns JI0Ka3aTenbCTBa, IPOBOIUTH pazdena ll;

CTaHJAaPTHBIX MaTEMaTUYECKUX
3a/1a4;

3aMeyaTh U XapaKTepHu30BaTh
MaTeMaTH4ecKue
3aKOHOMEPHOCTH B
OKpYy>Karomiei
JICCTBUTEIHHOCTH,

00KA3amMenbCme0 U GblNOIHANMb
onpogepaicenue;

NPUMEHSIMb OCHOBHbIE MENOObl
Ppeuenus MamemMamuieckux 3a0ay;
Ha OCHOBE MAMEMAMUYECKUX
3aKOHOMEPHOCmEll 8 NPUpooe
Xapaxmepuzoeamv Kpacomy u

JIOKA3aTeIbCTBO U BBIIOJIHAT
OIIPOBEPIKEHUE;

TMIPUMEHATH OCHOBHBIEC METO/IbI
PEIICHUA MAaTEMATUICCKUX 3a1a4;
Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepU30BaTh KpacoTy U

—  IPUMEHSIMb MAMeMamuYecKue
BHAHUSL K UCCACO08AHUIO
OKpYJICalOue2o Mupa
(MoOenuposanue usuyeckux
npoyeccos, 3a0aiu IKOHOMUKU)




MPUBOANTH MIPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IPHUPOJE,
B TOM YHCIIe
XapaKTepU3yOLIUX KPacoTy U
COBEPILEHCTBO OKPYXKAOLIETO
MHpa U POU3BEICHUI
UCKYCCTBa

COBEPUIEHCINBO OKPYHCAIOUe20 MUPA
U npoussedeHull UCKyccmed,
npumeHsms npocmeuiuiue
npozpammubie cpeocmesa u
9NEeKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembsl npu peuieHuu
Mamemamuyeckux 3a0ay

COBEPILEHCTBO OKPYKAIOMIETO
MHpa 1 TIPOU3BEACHHI HCKYCCTBA;
[IPUMEHSATH [IPOCTEHULINE
MpOrpaMMHBIE CPEJCTBA U
NIEKTPOHHO-KOMMYHHKAI[IOHHBIE
CHCTEMBI IIPU PEILICHUU
MaTeMaTUYeCKHX 3a]ay;
MOJIb30BaThCS IPUKIIATHBIMU
MpOrpaMMaMH B IPOTpaMMaMH
CHMBOJIBHBIX BBIYHCIICHUH AT
HCCIIEIOBAaHMS MAaTEMAaTHIECKIX
00BEKTOB




Conep:kanue y4eOHOT0 mpeaMera:
ba3oBblii ypoBeHb
AJsire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3A
HarypanbHble yncina, 3auck, pa3psIHble claraeMble, apugmerniyeckue aercTsus. Yncna u
JecsITUYHAsl cucTeMa cuuciieHus. HarypaibHble yncna, 1enMMoCTb, IPU3HAKU JEIUMOCTH Ha 2, 3, 4, 5,
9, 10. Paznoxenue uncna Ha MHOKUTeNnU. OctaTku. Perenne apupmeTnyeckux 3a1a4 NpaKTHUYECKOro
coJiepKaHusl.
Lesbie yncna. Moaysb 4ynciia U €ro CBOKMCTBA.
Yactu u nonu. [[pobu u aeictBus ¢ apoosmu. OkpyrieHue, npudamkeHre. Permenne npakTHYecKux
3a]1a4 Ha IPUKUJAKY U OLIEHKY.
[IpouenTsl. Pemenune 3a1a4 npakTUYECKOTO COEPKAHUSA HA YACTH U NPoUeHThl. CTeneHs ¢
HaTypaJbHBIM U 1IeJIbIM MToKa3aTesieM. CBoiicTBa creneneid. CTaHIapTHBIN BUJI YUCIIa.
Anrebpanyeckue BeIpakeHHsl. 3HaU€HUE allreOpanvyeckoro BEIpaKeHUsI.
KBanpatuslii kopens. M300pakeHne yncia Ha YUCIOBOU npsmoid. [IpubmmkeHHoe 3HaueHne
HUPPALMOHATIBHBIX YHCET.
Ilonamue mnocounena. Paznooicenue muozcounena na muodicumeny, Y paBHEHUE, KOPEHb YPaBHEHUS.
JIunelinble, KBaJIpaTHbIE YPABHEHUS U CUCTEMBbI JINHEUHBIX YPABHEHUM.
Pemenue npocreimumx 3agay Ha IBUKEHUE, COBMECTHYIO pabOTy, MPOLEHThl. UnCIoBble HEpaBEHCTBA
U UX CBOICTBA. JIMHEIHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM U UX CUCTEMBI. YUCIIOBBIE
npoMexxyTku. OObeIMHEHNE U TIEpECEUCHHE IPOMEKYTKOB.
3aBUCUMOCTD BEIMYUH, (PYHKIIHS, apTyMEHT U 3HaYeHHe, OCHOBHbIE cBOMCTBa (DyHKIUH. ["padux
¢bynkuuu. Jluneiinas ¢pynkuus. Ee rpaduk. YrmoBoit koahhumeHT npsaMoi.

Ksaopamuunas ¢pynxyus. I pagux u ceoticmea keaopamuunou hynxyuu. epagux gyukyuu Y = \/; .

I'pagpux pynkyuu y = K .
X

Hynu QyHKIMHM, mpoMeKyTKH 3HAaKOTIOCTOSTHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WM YOBIBAaHUE) HA
YHCI0BOM IpoMexyTke. Haubosbiiee n HanMenslee 3HaueHue pyHkuuu. [lepruoanueckue GyHkuu
Y HAUMEHBIINI NEPUOI.

I'pagycHas mepa yrna. TpuroHoMmerpuueckas OKpykHOCTb. OnpeniesieHne CuHyca, KOCUHYca,
TaHr€HCca MIPOU3BOJBHOrO yriaa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO. 3HAUCHUS
TpuroHomerpuueckux ¢yukmuit s yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpuconomempuueckux ynxkyuii Yy =C0SX,y =sinX,y =tgx.

Perenne nmpocTenInX TPUrOHOMETPUUECKUX YPABHEHUN € IOMOLIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH.

Ilonamue cmenenu c oeticmeumenvubvim nokazamenem. Ilpocreiiye nokasarenbHble ypaBHEHUS U
HepaBeHcTBa. [TokazaTenbHast QyHKINS U ee rpaduK.

Jlorapudm uucna, ocCHOBHbIE CBOHCTBa Jorapudma. Jlecatuunslii sorapudm. [Ipocreiinme
norapuMuUecKue ypaBHEHUs U HepaBeHCTBa. Jlorapupmuueckast pyHKIMS U ee TpadukK.
ITonsatue crenenHoit GpyHkuu u ee rpaduk. [Ipocreiime npparroHaabHble YpaBHEHUS.
Kacarenbnas k rpapuky @ynkuuu. I[Tonsitue npon3BogHoN GyHKIIMU B TOUKE KaK TAHI'€HC yIiia
HaKJIOHa KacaTesIbHOW. ['eoMeTprudeckuii U pU3NUecKuil cMbIC MPOU3BOAHOM. [Ipoussoonsie
MHO20YIEHO8.

Touku skcTpeMyma (MakcUMyMa U MMHUMYMa). Mcciedosanue snemMenmapHulx yHKYull Ha mouKku
IKCMpeMymMa ¢ NOMOWbIO NPouU3800HoU. Haenaonas unmepnpemayusi.

Iousamue nepsoobpasnoti hynkyuu. Pusuveckuii cmvlci nepeoobpasrou. Ilonsmue 06 unmezpane Kax
naowaou noo epapuxom yuKkyuu.

I'eomerpus

@urypsl Ha IIIOCKOCTH U B NpocTpaHcTse. JlynHa u miomas. [lepumetpsl u momaau uryp.
[TapannenpbHOCTh U NEPNEHIUKYISIPHOCTD MPSIMBIX U MIJIOCKOCTEH.

TpeyronbpHuky. BUIbI TpEyTOIBHUKOB: OCTPOYTOJIBHBIE, TYIIOYTOJIBHBIE, TPIMOYTOJIbHBIE. KaTeT
npotus yrina B 30 rpagycoB. BHemHMi yros TpeyroiabHHUKa.

buccektpuca, Mennana u BbICOTa TPEYroJbHHUKA. PABEHCTBO TPEYroJIbHUKOB.

Pemienue 3a1a4 Ha Ki1eT4aroil Oymare.

PaBHOOEIpeHHBIN TPEYTOJIbHUK, PABHOCTOPOHHUM TpeyroiabHUK. CBONCTBA paBHOOEIPEHHOTO
TPEYroJIbHUKA.



CoOTHOIIEHHS MEXKTy CTOPOHAMM U YIJIAMU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE. TPUTrOHOMETpUYECKUE
(GyHKIMU YITIOB B MIPSIMOYTOJIbHOM TpeyronbHuke. Teopema [Iudaropa. Ilpumenenne reopeM CHHYCOB
1 KOCHHYCOB.

YeTbIpexyrojJpHUKHU: MTapajuieorpaMm, poMO, IpsSIMOYTIOJIbHUK, KBaJpaT, Tpaleluus U X CBOICTBa.
Cpenusis TMHUSA TPEYroJbHHUKA U TPAIICLIUH.

Buinykavie u nesvinykavle ¢hucypsi. Ilepumerp MHOTOYrONbHUKA. [IpaBUIBHBI MHOTOYTOJBHUK.
VYTIu1bl HA TVIOCKOCTH U B IPOCTPAaHCTBE. BepTUKanbHble U CMEKHBIE YTIIbL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

CooTHOLIEHUS B KBaJIpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronanu MHOrOyroJibHHUKA.

[Tono6HbIe TPEYTrOJBHUKU B MIPOCTEHIINX CIIyYasiX.

@opMyITbl TUIOIIAAH MPSIMOYTOJIBHHKA, TPEYTOJIbHUKA, POMOa, Tpaneuuy.

OxpyxHocTb U Kpyr. Pannyc u nuamertp. JyinHa OKpy>XKHOCTH M IUIOIIAAb Kpyra. Yucio .
Bnucannslil yros, B 4aCTHOCTH yroJi, onuparomuiics Ha auametp. KacatenbHas K OKpyKHOCTH U €€
CBOMCTBO.

Ky6. CootHomienus B Ky0e.

Terpasap, NpaBWIBHBIN TETPAIP.

[IpaBunpHas nupamua u npusMma. [psmas npuzma.

H306padicenue nekomopvlx MHO202PAHHUKOG HA NIOCKOCHU.

[IpsmoyronbHbli napamienenunen. Teopema Ilugazopa 6 npocmpancmee.

3a/ilauy Ha BBIYMCIIEHUE PACCTOSHUI B IPOCTPAHCTBE C MOMOILBIO TeopeMbl [Iudaropa.

Paszeepmia npamoyzonvrozo napaninerenuneoa.

Konyc, nmunmunnp, map u cdepa.

IIpoexyuu ¢uzyp na nnrockocms. H3o06pasicenue yununopa, KoHyca u cgpepuvl Ha NIOCKOCMU.
llonsamue 06 ob6vemax men. Vicionb3oBaHUe JUIsl pEIIEHU 3a/1a4 Ha HAX0XK/IEHUE T€OMETPUUYECKUX
BeIM4UH (hopmyll oObeMa IpU3MBL, IHIMHIPA, TUPAMUIbI, KOHYCA, apa.

Ilonamue o nodobuu na niockocmu u 8 npocmparcmee. OTHOIIEHHE TUIOMIAJICH U 00BEMOB ITOT00HBIX
dburyp.

BepositHocTh M cTaTucTHKA. JIornka 1 KOMOMHATOpPHKA

Jloruka. Bepnsle u HeBepHbIe yTBep)KAcHU. Ciiencreue. Konmpnpumep.

Mmnoocecmso. Ilepebop BapuaHTOB.

Ta6nuuel. CTonbuyaThie U KPYroBble AUAarpaMMBbl.

UYucnosslie Habopbl. CpenHee apudmernyeckoe, Mearana, HauooIbIlIee 1 HAMMEHbIIEe 3HAUECHHUS.
Ilpumepwbl uzsMeHuUBLIX GENUUUH.

YacroTa 1 BepoATHOCTb coObITHS. CitydaiiHbIil BIOOp. Briuncienne BepoaTHOCTEH COOBITHI B
OIBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Hezasucumvle cobvimus. Qopmyna cnodxicenus 6eposmuocmei.

Ipumepuwl cnyuatinvix eenuyun. Pasnomepnoe pacnpedenenue. [Ipumepvl Hopmansrho2o pacnpeoenenus
6 npupode. llonamue o 3akoHe 6OIbUIUX YUCE.

OcHoBHasi 0a3oBas nporpaMmma

Auaredpa u HayaJIa aHAJIN3a

IToBTOpenue. Pemenue 3anay ¢ NCMOJIB30BAHUEM CBOMCTB YNCEN U CUCTEM CUUCIIEHUS, AETUMOCTH,
JIOJIE ¥ YacTeH, MPOIEHTOB, MOTyJIel uKcen. Pemenne 3a1a4 ¢ MCMOIb30BaHUEM CBOMCTB CTENIEHEH 1
KOpHEH, MHOTOUYJIEHOB, ITPeo0pa30BaHUil MHOTOWIEHOB U APOOHO-PAlMOHATIBHBIX BEIPAKEHUI.
Pemenue 3aga4d ¢ HCMOJIb30BAHUEM I'PaAyCHOM MepHI yriia. Moaysb yucia u ero CBOMCTBa.

Pemienue 3a1a4 Ha IBUKEHHUE U COBMECTHYIO Pa0OTy € IOMOIIBIO JIMHEHHBIX U KBAIPaTHBIX
ypaBHEHUH U UX cucTeM. Pemienue 3a1a4 ¢ moMoOIIbI0 YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJTHO TIEPEMEHHOM, C TPUMEHEHHEM U300pakeHHsI YHCIOBBIX TPOMEKYTKOB.

Pemenue 3a1a4 ¢ nCnosib30BaHUEM YHCIOBBIX QYHKIHH U ux rpaduxos. Mcnonb30BaHne CBOMCTB U
rpadMKOB TUHEWHBIX U KBaJPAaTHUYHBIX (YHKIMI, 00paTHONM MPONOPLUHUOHATBLHOCTH U (PYHKLIUU

y= \/; . I'pacnueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.
Tpuronomerpuueckas OKpy>KHOCTb, paduannas mepa yeaa. CUHyC, KOCUHYC, TAHT'€HC, KOMAH2EHC
MPOU3BOJIBLHOTrO yriaa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U CIEACTBHS U3 HETO. 3HAUEHUS
T
)

Tpuronomerpuueckux ¢pynknuii aas yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E



Dopmyvl COMHCEHUSs MPULOHOMEMPUYECKUX DYHKYUL, Popmynbl npusedeHus, popmyvl 080UHO2O
apeymenma..

Hynu ¢yHkum, npoMexyTKi 3HAaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbopliee 1 HauMeHbllee
3HayeHue Gynkuuu. [lepuoanyeckue pynkuuu. YeTHOCTh M HEUETHOCTD (DyHKUMU. CrodwcHbie
dyHxyuu.

Tpuronomerpuueckue GyHKIMUA Y = COSX, Y =SiN X, Y = tgX . @yuxyusn y = ctgx . CBoiicTa 1
rpaduKy TPUTOHOMETPUUECKUX (YHKIHH.

ApPKKOCUHYC, apKCUHYC, apKTaHI'€HC yucia. Apkkomaneenc yucaa. llpocreiimme
TPUTOHOMETPHYECKHE YpaBHEHUs. Perienre TpuroHoMeTpuyeCcKux ypaBHEHHIH.

Obpammuvie mpuconomempuieckue QyHKYUul, ux ceolicmsa u epaguxu. Pewenue npocmetiwiux
MPULOHOMEMPUUECKUX HEPABEHCME.

Crenens ¢ 1€MCTBUTENBHBIM MTOKA3aTeNIEM, CBOWCTBA cTeneHu. [IpocTeiiime nokazarenbHbIe
ypaBHEHHUS U HepaBeHCTBA. [loka3zaTenbHast pyHKIMS U ee CBONWCTBA U rpaduK.

Jlorapugm uncna, cBoiictBa orapudma. Jlecsaruunstit norapudm. Yucno e. Hamypanvhwiil
noeapughm. IlpeodbpazoBanue norapupmMudeckux BoipaxeHuil. Jlorapudpmuueckue ypaBHeHUs U
HepaBeHCTBa. Jlorapudmuyeckast QyHKIMS 1 ee CBOMCTBA U rpaduk.

Crenennas ¢GyHKIUS U ee CBoicTBa U rpaduk. ppalnoHalbHble ypaBHEHHUS.

Memoo unmepeanos 015 pewieHus HepageHcma.

IIpeobpazosanus epaghuxos yHkyuil: cosue 6001 KOOPOUHAMHBIX OCEl, pACHAICeHUe U
colcamue, ompasxcenue OMmHOCUMENbHO KOOPOUHamuwlx ocell. I paguueckue memoowt peuienus
VpasHenuii u Hepagencma. Pewenue ypasHenuil u Hepagencma, cooepiucaujux nepemenHyo noo 3HaKom
MOOYJIAL.

Cucmemvl NOKA3aMeENbHBIX, 102APUDMULECKUX U UPPAYUOHATILHBIX YpasHeHul. Cucmembl
NOKA3AMENbHBIX, 102APUPMUYECKUX HEPABEHCME.

Bzaumno obpamuvie pynkyuu. I pagpuxu 3aumno oopammuvix yHKYui.

Ypasuenus, cucmemvol ypagnuenuii ¢ napamempom.

[TpousBoanas ¢pyukiuu B Touke. KacarenpHas k rpaduky Qyukiun. ['eomerpuueckuit u
(bu3nyecKuil CMBICT MPou3BOAHON. [Ipor3BOIHEIC AIeMEeHTAPHBIX QyHKIMA. [Ipasuia
ougppepenyuposarus.

Bmopas npouseoonas, ee ceomempuyeckuii u pusuyeckuti cMvici.

[TonsiTrie 0 HETPEPHIBHBIX QYHKIMAX. TOUKH IKCTpeMyMa (MaKCUMyMa M MUHIMYMa).
UccnenoBanue 3reMeHTapHBIX (PYHKIIMN HA TOYKH SKCTPEeMyMa, HanboJiblliee 1 HauMEeHbIIIee
3HAYEHHUE C MOMOIIBIO TPOU3BOTHON. [locmpoenue epaguxos GyuKyuli ¢ NHOMOUBIO NPOU3BOOHDBIX.
Ipumenenue npouzeoonoll npu pewieHuu 3a0au.

[TepBooOpaznas. Ilepsoobpasmule snemenmapnuix ghyuxyuil. Ilnowads Kpusoruneurou
mpaneyuu. @opmyna Hotomona-Jletionuya. Onpedenennvlii unmeepal. Boluucienue niowaoeti
NIOCKUX ucyp u 06vemos mej 6pawjeHusi ¢ NOMOubI0 UHMe2paa.

I'eomerpus

IToBTropenue. Pemienue 3a1au ¢ NpUMEHEHUEM CBOICTB (PUTYp Ha MIOCKOCTH. 3a7auul Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpHpUMepoB. Vcnonb30BaHne B 3aJjauax MPOCTEUIINX JOTHYECKUX
npaBuwil. Penienne 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUH B
MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpEXYyrojibHUKaMu. Pemienue 3aqau ¢
UCIOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTSAMU. Pelenne 3a1ay Ha U3MepeHus Ha TNIOCKOCTH,
BBIUMCIICHHE JUIMH U TUIoIaaei. Peutenue 3a0au ¢ nomMowpbio 6eKmopo8 u KoopouHam.

Harmsinnas crepeomerpust. @Urypsl U UxX u300paxenus (Kyo, nupamuia, npusma). OcHogubvie
nousmus cmepeomempuu u ux ceoticmsa. Ceuenus Kydoa u Terpaspa.

Touka, npsiMasi ¥ TINIOCKOCTh B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX. B3aumuoe
PacIoJIOKEHUE NPSIMBIX U IJIOCKOCTEN B MpoCcTpaHcTBe. [lapamienbHOCTh MPSAMBIX U IIJIOCKOCTEN B
npoctpaHcTBe. M300paxeHnne npocTeinxX NpoCcTPpaHCTBEHHBIX (PUTYp HA TIIOCKOCTH.

Paccrostnust Mexay ¢purypamu B mpoCTpaHCTBE.

Vel B npoctpadcTBe. [lepneHnKyIsIpHOCTb NPSMBIX U TUNIOCKOCTEH.

[Ipoekuust purypsl Ha IIOCKOCTb. [IpU3HaKK NEePIEHIUKYIIPHOCTH MPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe. Teopema o Tpex NeprneHAuKyIsIpax.

Mpuororpanunuku. [Tapannenenunesn. CBoiicTBa MpsIMOYroJIbHOTO Napaienenunena. Teopema
[Tudaropa B mpoctpanctse. [Ipuzma u nupamua. [IpaBunbHas nupamMuaa U IpaBUIIbHAS TPU3MA.
[Ipsmas nupamuaa. DIeMEHTHI TPU3MBL U TUPAMUJIBL.



Tena Bpamenus: MUWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA IPSIMOTO KPYTrOBOTO
WIMH]IPA, IPSMOTO KPYroBOro Konyca. M300pakeHue Ten BpalieHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHom KOHyce, cedenust Konyca (napaiiebHoe OCHOBAHUIO U
npoxoosaujee uepez 6epUIUHY), cedeHus YUIUHOPA (napaiieibHo U NepneHOUKYIAPHO OCU), CeUeHUsl
wapa. Pazeepmxa yununopa u konyca.

IIpocmetiuwue KomMOUHaYUU MHO202PAHHUKOB U el 8paujenus medxcoy cobot. Berancnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pedpa, AuaroHaiu, yribl).

IInomans MOBEPXHOCTU IPABUIIBHOM MUPAMUIBI U IIPSIMOU Npu3Msbl. [1nomans noBepxHoctu
MPSIMOTO KPYrOBOTO LIMIUHAPA, MPSIMOT0 KPYrOBOr0 KOHYycCa U I11apa.

[Tonsitre 06 o6beMe. OOBEM MHUpPaMUIBI U KOHYCA, TPU3MBI U miuHaApa. O0beM mapa.

Ilooo6nvie mena 6 npocmpancmee. COOTHOIICHUS MEXKY TUIOIIAIMU TTIOBEPXHOCTEHN U
o0beMaMu MO0OHBIX TEdl.

Heuoicenus 6 npocmpancmee: napaniesibHulil NepeHoc, YeHMPALbHAS CUMMEMpPUsl, CUMMEmMpUs
omHocumenvHo niockocmu, nogopom. Ceoticmea osudicenuil. IIpumenenue 0sudicenuli npu peueHuu
3a0auy.

Bekrops! 1 koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO,
yroil Mexay Bekropamu. KonmHeapHbie U KOMILUIaHAPHbBIE BEKTOPBI. CKalsgpHoe npouszeedeHue
géexmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKoMnianapHouim eekmopam. CkanapHoe
npousgedeHue 8eKkmopos 6 koopounamax. llpumenenue 6exkmopos npu peutenuu 3a0a4 Ha
HAxXoxcoenue paccmosHutl, O1uH, niowaoei u 00vemos.

Ypasuenue nrockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmparncmee. @opmyna 0ns
8LIYUCTEHUSL PACCMOAHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEBE.

BepositHoCTb M cTaTucTHKA. PaboTa ¢ TaHHBIMU

[ToBropenue. Pemenue 3amau Ha TabIUYHOE U TpaduUecKoe MpeACTaBICHNE NaHHbIX. Vconp30Banue
CBOMCTB U XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPEAHHX, HAMOOJIBIIETO M HAMMEHBIIIErO 3HAYCHHUS,
pasmaxa, ducnepcuu. Pewenue 3a0au na onpedenerue 4acmomul u 6ePOSMHOCHU COOLIMULL.
Buviuucnenue seposimnocmetl 6 onvlmax ¢ pagHo0803MONCHBIMU dJleMEHMAPHbIMU ucxodamu. Pewenue
3a0ay ¢ npumenenuem Kombunamopuku. Pewenue 3a0au na eviuucienue 6eposimHocmeil He3a8UCUMbIX
cobvimulti, npumeHrenue hopmyvl clodceHus seposmuocmell. Pewenue 3a0au ¢ npumeHenuem
ouacpamm Diinepa, depesa seposmuocmett, popmyavt bepnynu.

Venosnas seposmnocmes. Ipasuno ymuoscenus: geposmuocmeti. Qopmyna nOaHOU 8epOSmMHOCHIU.
Jluckpemnvle cayuatineie eenuuunsl u pacnpeoenenus. Hesasucumvle cnyuatinvle 6enudunbl.
Pacnpeoenenue cymmol u npoussedenuss He3a8UCUMBIX CLYYAUHBIX BEIUYUH.

Mamemamuueckoe odxcuoanue u oucnepcust Cay4aunou eenudunvl. Mamemamuyeckoe odxcuoanue u
oucnepcusi cymmul CLyyainslx eeaudut. I eomempuueckoe pacnpeoenerue. bunomuanvnoe
pacnpeoeieHue u e2o C8oLCmaa.

Henpepuviguvie cnyyaiinvie senuuunvl. Ilonsamue o nnomuocmu eeposmuocmu. Pasnomeproe
pacnpeoeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonsamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenenus. Ilpumepuol
CIIYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEuHOCMb USMEPEHUL, POC 4eNl08eKda).
Hepasencmeo Yebviuesa. Teopema bepnynnu. 3akon 6onvuux yucen. Boibopounwiii memoo
usmepenus eeposamuocmeti. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe u oowecmse.

Kosapuayus 0yx cnyuatineix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Coemecmuule
HAON00eHUsL 08YX CYYAUHBIX eIUYUH. Bvibopounbiii koaghguyuenm xoppenayuu.

Yri1y0/1eHHBIH YPOBEHb

AJiredpa ¥ HaYaJI1a aHAJIU3A

IToBTrOopenue. Perienue 3a/1a4 ¢ UCIOJIb30BAaHUEM CBOWCTB YHCEN U CUCTEM CUHCIICHUS, AETUMOCTH,
JIOJIEH ¥ YacTeH, MPOIEHTOB, MOTyJIel uKcen. Pemenne 3a1a4 ¢ MCMOIb30BaHUEM CBOMCTB CTENIEHEH 1
KOpHEH, MHOTOYJICHOB, ITPe0Opa30BaHNii MHOTOUJICHOB U IPOOHO-PAIIMOHATLHBIX BRIPAKECHUN.
Pemenue 3aga4d ¢ HCMoOJIb30BAHUEM IPaAyCHOM MepHI yriia. Moaysb yucia u ero cBorcTsa. Pemenue
3a/1a4 Ha JBUKCHHE U COBMECTHYIO pa0OTy, CMECH U CIUIABHI C IOMOIIBIO THHEHHBIX, KBaIPATHBIX U
IpoOHO-palMOHATIBFHBIX YPABHEHUH M X CUCTEM. PerieHne 3aad ¢ moMOIIbIO YUCIIOBBIX HEPABEHCTB
Y CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOI, ¢ IPUMEHEHNEM U300paKEeHUs YUCIIOBBIX IPOMEKYTKOB.
Pemrenue 3aa4 ¢ MCMOIb30BaHUEM YHCIOBBIX (YHKINH 1 WX rpadukoB. Vcnonp30oBaHne CBONCTB U
rpadUKOB TUHEHHBIX U KBaIPATHUHBIX (HYHKIUH, 0OpaTHOM MPOMOPLIHUOHATIEHOCTH U (DYHKITUU



y= \/; . 'paduueckoe pemenne ypaBHeHH U HEPaBEHCTB. Vicnoib30BaHue omnepanuii Hal

MHOYKECTBaMH M BBICKa3bIBaHUSAMU. VICIIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOU
MIEPEeMEHHOM, YUCIOBBIX TPOMEXKYTKOB, UX 00bEeAMHEHUN U niepecedeHuid. [[puMenenue npu pemeHnn
3aJ1a4 CBOMCTB apu(PMETUIECKON M TEOMETPUIECKOI MPOrpeccHn, CYMMHPOBAaHUsI OECKOHEUHOU
CXOASIIENCs TeOMETPUYECKOM MPOTrPECCHH.

MHoxecTBa (YMCIOBBIE, FTEOMETPUUECKUX (Uryp). XapakTepucTu4eckoe CBOMCTBO, 3JIEMEHT
MHO’KECTBA, IyCTOE, KOHEUHOE, OECKOHEUHOEe MHOXKeCTBO. CIIOCOOBI 3aJaHUSI MHOYKECTB
[ToxmHOXecTBO. OTHOIICHNUS TPUHAICKHOCTH, BKIIIOYECHHUs, paBeHCTBA. Onepannu Hal
MHokecTBaMu. Kpyru Ditnepa. Koneunsie u 6eckoHeUHbIE, CYETHBIE M HECUETHBIE MHOXKECTBA.
VcTuHHBIE U JTO’)KHBIE BBICKA3bIBAaHHSI, OTIEPALIMHU HAJ] BHICKA3bIBAHUAMU. A1eeOpa 6b1CKA3bI8AHUII.
Cs13b BbICKa3bIBaHUI ¢ MHOXKeCTBaMU. KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

3akoHbl TOTUKH. OcHOGHbIE 02uyecKue npasuid. PelieHne JT0ruyeckux 3a1a4 ¢ UCIOIb30BaHUEM
KpYyroB Diiepa, 0CHOBHbIX 102U4eCKUX npasii.

Ymozakmouenus. OO0CHOBaHMSA U JI0KA3aTENILCTBO B MaTeMaTHKe. TeopeMbl. Bupl MaTeMaTHUeCKUX
YTBEpPXKICHUH. Buosl dokazamenvcme. Mamemamuueckas uHOYKyus. Ymeepoicoenus: oopamuoe
OaHHOMY, NPOMUBONONONACHOE, 0OPAMHOE NPOMUBONONONHCHOMY OaHHoM) . [IpU3HaK U CBOMCTBO,
HE0OXOIMMBIE U JOCTATOYHBIC YCIOBHSL.

Ocnosnas meopema apupmemuru. Ocmamru u cpasuenus. Ancopumm Eexiuoa. Kumatickas
meopema 06 ocmamiax. Manas meopema @epma. Q-uunsie cucmemvl cuucienus. Pyuxkyus Dinepa,
YUCIO U CymMma Oenumenel HamypaibHO20 YUcd.

Panuannas mepa yriia, TpUrOHOMETpUYECKasi OKPYKHOCTh. T pUroHOMeTprueckrue GyHKIIUU Yucer U
yrioB. opMyIbl IPUBEICHHUS, CIIOKEHHSI TPUTOHOMETPUYECKIX (PYHKIUH, GOpMYITBI ABOWHOTO U
MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanre CyMMbI, pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPUUECKUX
¢byHKIMH, 1 HAOOOPOT.

Hynu ¢yHkium, npoMexyTKi 3HaKOMOCTOSIHCTBA, MOHOTOHHOCT. Hanbouibliiee 1 HauMeHbIee
3HayeHue GyHkuuu. [lepuoanyeckrne GyHKIMKA M HAMMEHBIIUH 1Tepro. YeTHbIC U HEYETHBIC

byHKUN. QyHKyuu «OpobHas wacme yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMeHTa Yy =C0SX, Y = sinx, y=tgx, y=ctgx.

CaoiicTBa ¥ rpa Ky TPUTOHOMETPUYECKUX (DYHKIIUH.

OOpatHble TpUroHoMeTpru4eckre (PyHKIINUHU, UX TJIaBHbIE 3HaYEeHUs1, CBOMCTBA U Tpa(UKH.
Tpuronomerpuyeckue ypaBHeHUs. OTHOPOIHbBIE TPUTOHOMETPUYECKHE YpaBHEHUs. Pemienne
MIPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [IpocTeiire cucteMbl TPUTOHOMETPUUECKUX
YPaBHEHHUH.

CreneHsb ¢ 1eHCTBUTENBHBIM ITOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiine noka3zaTenbHbIe
ypaBHEHUs U HepaBeHcTBa. [lokazarenbHas pyHKIMs U ee cBolicTBa U rpaduk. Yucno € u pyHkuus
y=e.

Jlorapudm, cBoiictBa norapudma. Jlecstuunslii 1 HaTypaibHbIM Jorapudm. [IpeodbpazoBanue
jorapu@muueckux BelpaxkeHuil. Jlorapupmuyeckue ypaBHeHUs 1 HepaBeHCTBa. Jlorapudmuueckas
(byHKLKS U ee CBOWCTBA U I'pad UK.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE IpEACTABIEHUS O MHOXKECTBE KOMIUIEKCHBIX UUCEIN. [eticmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsiscennvie yucaa. Mooynv u apeymenm uucna. Tpueonomempuueckas
@opma komnnekcHozo yucia. Pewenue ypasHenuti 6 KOMIIEKCHbIX YUCTAX.

MeTto nHTEepBajoOB JIsl pelieHns HepaBeHCTB. [IpeoOpa3oBanust rpauKoB PYHKIMIA: CBUT,
YMHOKEHHE Ha YUCII0, OTPa’keHNE OTHOCUTEIBHO KOOPJMHATHBIX oceil. I'paduyeckre meToasl
pelieHusl ypaBHEHH 1 HEPAaBEHCTB. Perienre ypaBHEHH 1 HEPABEHCTB, COAECPKALIUX IEPEMEHHYIO
101 3HAKOM MOJYJIS.

CucreMbl MOKa3aTeIbHbIX, JOTapUPMHUUECKUX U UPPALUOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JJOTapU(PMUUIECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

B3aumno obpatnbsie pyHkiun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHIA.

VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C IAPaMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanivHsix 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpugooumvle mrozounenvl. OcHo6Has meopema aneebpeoi.
Cummempuueckue mrozounenwl. Llenouuciennule u yeno3HauHble MHO204IEHbL.

Huogpanmosvl ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.



Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaUNCEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonstue npenena pyHkuuu B Touke. /lonamue npedena ¢yukyuu 6 6eckoneuHocmu. Acumnmomaol
epaguxa gpynkyuu. CpasHenue 6eCKOHeUHO MAbIX U 6ecKoHeuHo 601buux. HempepbIBHOCTD
bynkuun. Ceoticmea Henpepuvisnbix (hyukyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts Gpynkiun. [Iponszsoanas pynkuuu B Touke. KacarenbHas k rpaduxy
¢byakuun. ['eomerpuuecknii 1 PU3NUECKUN CMBICT IPOU3BOAHON. [Ipumernenue npou3eo0Hol 8
¢@uzuxe. [IponszBoansle aneMeHTapHbIX QyHKIMiA. [IpaBuna nuddepenunpoBanmus.

Bropas npousBoiHas, ee reoMeTpruuecKuidl U GU3NYECKUN CMBICI.

Touku skcTpeMyma (MakcuMyma U MUHUMYMa). VcciieoBanue aineMeHTapHbIX (PYHKIUI Ha TOUKH
JKCTpeMyMa, HauOoJIbllIee U HAaUMEHBIIIee 3HAUYEHUE C TOMOIIBIO TPOU3BOIHON. [locmpoenue
epaguxos pynKyuii ¢ nOMoOwbI0 NPOU3800HbIX. IIpumenerue npou3800HOL Npu peueHuu 3a0au.
Haxooicoenue skcmpemymos ¢hyHkyuil HeCKONbKUX NepPeMeHHbIX.

[TepBoobOpasnas. Heonpenenenusiii naterpai. [leppoodpasHeie snemMeHTapHbix GyHKImi. [Tnomamm
KpuBoJMHENHHOM Tpanenuu. @opmyna Hetotona-JleitOnuna. OnpeneneHHblii HHTErpa. Boiuucienue
niaowaoetl nI0CKux ueyp u 00bemos mei 8paujeHusi ¢ NOMOUbI0 UHMeSPad..

Memoowi pewienus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3a1a4 ¢ MCMOIb30BaHUEM CBOMCTB (puryp Ha miockoctu. Perenue 3anaq Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpIpUMepoB. [IpriMeHeHrne npocTeiinx JOrnYecKuX MpaBul.
Pemenue 3a1a4 ¢ CMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUH B MPSMOYTOJIbHBIX
TPEyroJIbHUKaX, (PaKTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMHU. Perienue 3amad ¢ HCIoIb30BaHHEM
(akToB, CBSI3aHHBIX C OKPYKHOCTSIMH. PelieHne 3a1ay Ha U3MepeHus Ha MIIOCKOCTH, BEIYUCIICHUS
JUIMH ¥ TuIoIaneil. Pewenue 3a0au ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harnsonas crepeomerpus. [Ipusma, napamienenunen, nupaMuaa, TETpadap.

OCHOBHBbIE IOHATHUS TEOMETPUHU B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas onsa mempasopa. IloctpoeHue ce4eHnii MHOTOTPaHHUKOB METOJIOM CIIEIOB.
IlenTpanpHoe poekTupoBanue. IloctpoeHne ceueHnii MHOrOrpaHHUKOB METOJOM ITPOEKIIUH.
CkpenuBarouiyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. Memoobl HaxoxcoeHus: paccmosnut
MeAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 MapaIeIbHOCTH NPSMBIX U TUNIOCKOCTEN B pocTpaHcTe. [lapamienbHoe mpoekTupoBaHue
u uzobpaxenue duryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.

IlepnieHIUKYIAPHOCTD NPSAMON U IIIOCKOCTH. OpTOroHanbHOE MpoeKkTrpoBanue. HakinoHHbIE 1
npoekuuu. Teopema o Tpex NeprneHAuKymspax.

Buowvt mempasopos. Opmoyenmpuueckuti mempasop, KapKacHsili mempas’op, paeHOSPAHHbI
mempa’op. Ilpsmoyzonvusiti mempa’op. Meouanvt u bumeduanvl mempas’aopa.

Jlocmpausanue mempasdpa 0o napaiieienuneod.

Paccrostnust Mexay ¢urypamu B npoctpaHcTse. OOImIMiA NEPIEHIUKYIIAP ABYX CKPELIUBAIOLINXCS
MPSMBIX.

Vel B npoctpancTse. [lepneHukynsipHble MI0CKOCTH. [110u4adb opmo2onHanbHot npoeKkyuu.
Ilepnenouxynapnoe ceuernue npusmol. Tpexepannsiii u Mmuocoepannsiii yeon. CeouUcmea nioCcKux yenos
MHO202panHo20 yena. Ceolicmea nIOCKUX U 08Y2PAHHBIX Y2108 mpexepannozo yana. Teopemvl
KOCUHYCO8 U CUHYCO8 OJisl MPEXepanHo20 y2id.

Bunel MHOTOrpaHHUKOB. Pazeepmru muocoepannuxa. Kpamuativuue nymu na nogsepxnocmu
MHO202PAHHUKA.

Teopema Otinepa. 1lpaBunbHbIE MHOTOIPAHHUKHU. /[60UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.
ITpusma. [Tapannenenunesn. CoiicTBa napauienenuneaa. [IpsmMoyronbHbIi napauienenumnen.
HakioHnHbIE TPU3MBIL.

[Mupamua. Buasl nupamMua. DeMeHThl TpaBUIbHOM nupaMuibl. [IupaMuibl ¢ paBHOHAKJIOHEHHBIMU
pedpamu U rpaHsIMH, UX OCHOBHbIE CBOWCTBA.

[Inomany noBepXHOCTEN MHOTOTPAHHUKOB.

Tena BpaieHus: UUIMHIP, KOHYC, IIap U cepa. CeueHus UUIMHIpa, KoHyca U mapa. [llaposoii
CETMEHT, IIapPOBOH CIIOH, MIApOBOI CEKTOP (KOHYC).

VYceuenHas nmupaMua U yCEUEHHBIN KOHYC.



Onemenmoi cpepuueckoii 2ceomempuu. Konuueckue ceuenus.

KacatenbHble npsiMble U IIIOCKOCTU. Briricanusie u onucanubie cepsl. Kacarowuecs cgepul.
Kombunayuu men spawenus.

BexTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKIY BEKTOPAMH.
CkaisipHO€E IPOU3BENICHUE.

VYpaBuenue miockoctu. opmysa pacCTOSHUS MEXKIY TOUKaMH. Y paBHeHHE chepbl. Popmyna
paccmosnus om mouku 00 niockocmu. Cnocobvl 3a0aHusi NPAMOU YPaGHEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPOE U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu macc.

[Tonsatue o6bema. O6beMbl MHOTOrpaHHUKOB. OOBEMBI Te BpameHus. Akcuomsl 0b6vema. Bvisoo
hopmyn 06vemMo8 NPAMOY201bHO2O NaApalielenunedd, npusmol U nupamuovl. Popmynvt 0
HaxoocoeHus: 06vema mempasopa. Teopemvl 06 omHowEHUAX 00BEMOB.

IIpunosicenus unmezpana K bl4ucieHuI0 00bemos u nogepxnocmei men epawerus. Ilnowaow
cpepuyeckozo nosica. Obvem waposozo cuos. Ilpumenenue 06vemMos npu peuieHuu 3a0ad.
[Tnomane chepsl.

Paszeepmxa yununopa u konyca. Ilnomanb NoBEpXHOCTH LIUIUHAPA U KOHYCA.

KomOunHanuu MHOTOrpaHHUKOB U TEJI BpalllEHUs.

[Tonobue B npoctpancTse. OTHOLIEHNE 0OBEMOB U IUIOIIAJACH TOBEPXHOCTEN MOTOOHBIX (PUTYp.
Lsuoicenus 6 npocmpancmee: napaiienbhwvlil NEPeHOC, CUMMEMPUS OMHOCUMETLHO NIOCKOCHIU, YEHMPATbHA
cumMMempusl, NOOPON ONMHOCUMETILHO NPAMOI.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu ¢ uchonv3osanuem
cmepeomempuiecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMONHATOPHKA

[ToBTOpenue. Vcnonp30Banne TabaUI U JuarpamMm Jiisl IpeCTaBlIeHUs JaHHbIX. Pelenue 3a1ay Ha
IIPUMEHEHHE ONUCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPeIHUX, HAUOOIBILIETO U
HaMMEHBIIIETO 3HAUEHUs, pa3Maxa, IMCIEPCUU U CTAaHIaPTHOIO OTKJIOHEHMsI. Bbruncienue yacTor u
BEPOSATHOCTEN cOOBITHI. BbIunciieHne BeposTHOCTEH B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU
ucxonamu. Mcnonp3oBaHnne KOMOMHATOPUKH. BrruncieHne BeposITHOCTEH HE3aBHCUMBIX COOBITHIA.
Vcnonb3oBanue GopMyIibl CI0KEHUS BEPOSITHOCTEH, TuarpaMm Ditiepa, AepeBa BepOSITHOCTEH,
¢dbopmynbl beprym.

Bepoamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.

VYcnoBHas BeposTHOCTH. [IpaBuito yMHOkeHUs BeposiTHOCTEN. DopMysia IOJTHON BEPOSITHOCTH.
®opmyina baieca.

JluckpeTHble cayyaiiHble BeIMUMHBI U pacnpeaeneHus. CoBMecTHbIE pacnipeneneHus. Paciipenenenue
CYMMBI U TIPOU3BEACHUSI HE3aBUCUMBIX CIIy4ailHBIX BEJIMYMH. MaTeMaTHUECKOE OKUIAHNUE U
JUCTIEpCUs CIIy4aliHOM BEIMYMHBI. MaTeMaTH4ecKoe 0KUJaHUE U JUCTIEPCUS CYMMBI CIIy4alHBIX
BEJIMYMH.

bunapnas ciyuaiinas BenuuuHa, pacupenenenne bepaymm. ['eomeTpruueckoe pacnpeesieHue.
bunomuanbHOE pacnpenieleHne U ero CBoMcTBa. [ unepeeomempuieckoe pacnpeoenenue u e2o
ceolicmea.

HenpepsiBHble cinyyalinbie BeTn4uHbL. [[10THOCTE BeposTHOCTH. DyHKIMS paclpeesIeHHUs .
PaBHOMEpHOE pacnpenencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynkuus Jlamnaca.
[TapameTpsl HOpMaIbHOTO pacnpezeneHus. [lpuMepsl cirydaifHbIX BETUYHMH, TOJTYMHEHHBIX
HOpPMAaJIbHOMY 3aKOHY (IIOTpEIIHOCTh U3MEPEHUH, POCT YenoBeka). Llenmpanvuas npedenvHas
meopema.

Hepasencmeso Yebviwesa. Teopema Yebviuesa u meopema beprynnu. 3axon 6onvuuux wucei.
Buibopounwiii memoo usmepenus eeposimuocmeti. Ponv 3axona 6onvuux yucen 8 Hayke, npupooe u
obwecmse.

KoBapuanus nByx ciydaitusix BenuuuH. [lonstue o koadduunenre koppensiuuu. CoBMECTHbIE
HaAOJIOACHNUS IBYX CIIyYalHBIX BEJTHUUUH. Bbibopounsiii kodgguyuenm xoppenayuu. Jluneinasn
pezpeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuka kpumepus u ee yposeHs 3unauumocmu. llposepxa
npocmeuwux eunomes. IMnUpuUYecKue pacnpeoenerus U ux csa3b ¢ meopemudecKumu
pacnpeoenenusamu. Paneosas xoppensyus.



Ilocmpoenue coomeemcmeuil. HnvexmusHbvle U ClOpbeKmugHvle coomeemcmsus. buexyuu.
Jluckpemnuas nenpepvisnocmo. [lpunyun Jupuxie.

Koouposanue. Jleouunas 3anuco.

OcnosHule nonsamus meopuu epaghos. /lepeews. /[souunoe oepego. Ceaznocmov. Komnonenmol
cesznocmu. Ilymu na epaghe. diineposol u I amunomonogvl nymu.
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