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IInanupyemMble pe3yJbTaTbl 0CBOCHHS 00y4aIOIIUMHUCS OCHOBHOI 00pa3oBaTeIbHOI POrpaMMBbl CpeHero oo1ero o0pa3oBanus

JInyHOCTHBIE pPe3yIbTAaThl 0CBOEHUSI Kypca o BbIOopy «Pelienne 3aaa4 ¢ napamMeTpaMmu» 0TPaKaloT:

Poccuiickyto rpax1aHCKYI0 UAEHTUYHOCTD, MATPUOTHU3M, YBAKEHUE K CBOEMY HapoO1y, YyBCTBO OTBETCTBEHHOCTH Tiepe] PoauHOM, TOpIOCTH 3a CBOM Kpaid,
cBoto PonnHy, mpoliuioe 1 HacTosiIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, diar, rumMH);

['paxkmaHCKy0 TO3UIMIO KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE MpaBa W OOS3aHHOCTH,
YBa)KAIOIIETO 3aKOH U IMPaBOIMOPSIOK, 00JadaroIIero YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAJAUIIMOHHBIE HAIMOHAJBHBIE U
oOmieyenoBeyecKre r'yMaHUCTHYECKHE U IEMOKPAaTHYECKHE LIEHHOCTH;

['oToBHOCTS K citykeHHI0 OTEUECTBY, €r0 3alIUTE;

ChopMupoBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJIBTYp, @ TAK)Ke PA3TUYHBIX (OPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAaHUE CBOETO MECTA B MOJIHUKYJIBTYPHOM MHpE;

Cq)OpMI/IpOBaHHOCTI: OCHOB CaMOpPAa3BUTHA U CAMOBOCIIUTAHUSA B COOTBCTCTBUU C OGH.IG‘IGJIOBG‘-IGCKI/IMI/I HOCHHOCTAMU U HACAIAMU T'PaXKJAaHCKOT'O O6H.I€CTBa; Tro-
TOBHOCTb U CLIOCOOHOCTH K CAMOCTOSATEIbHOM, TBOPUECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

TOHepaHTHOG CO3HAHUC U NTOBCACHUC B MOJHUKYJIBTYPHOM MUPC, TOTOBHOCTH U CHOCOGHOCTB BCCTU AHAJIOr C IPYTHUMU JIFOAbMHU, JOCTUTIaTh B HCM B3aUMOIIO-
HUMAaHUS, HAXOUTh OOIIUE e U COTPYAHUYATH AJIS UX TOCTHXKEHUS, CHOCOOHOCTh IPOTHUBOCTOSTH UACOJIOTHH SKCTPEMU3MA, HAIlMOHAIM3Ma, KceHohoOuH,
JUCKPUMHUHALIMU 110 COIUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATIBHBIM MTPU3HAKAaM U IPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSIM;

HaBbiku coTpyaHMuecTBa CO CBEpPCTHHKAMM, JEThbMHU MIJIAQJIIETO BO3pacTa, B3pOCIABIMH B 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOU, YueOHO-
UCCIIEI0BATEIBCKOM, IPOEKTHOU U APYTUX BUIAX IEATEIBHOCTH;

HpaBcTBeHHOE CO3HAHME U TTOBEICHNE HA OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKIX IICHHOCTEH;

['oToBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA IPOTSHKEHUN BCEH )KM3HU; CO3HATEIbHOE OTHOIICHHUE K HEMPEPhIBHOMY 00-
Pa30BaHUIO KaK yCJIOBHIO YCIIEITHON PO EeCcCHOHAbHON U OOIIECTBEHHOM IS TEIIBHOCTH;

OcTeTHYECKOE OTHOIIIEHHE K MHPY, BKIIIO4asd 3CTCTUKY 6I>ITa, HAay4YHOTI'0O U TCXHUYCCKOI'0O TBOPYCCTBA, CIIOpTA, O6H_I€CTBGHHI>IX OTHOmGHHﬁ;

[TpuHATHE U peaTu3alrio EHHOCTEH 3I0pPOBOT0 U O€30MacHOr0 00pa3a KU3HH, TOTPEOHOCTH B PU3NIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIOPTUBHO-
03/I0pOBUTEIBHOM JI€ATENBHOCTHIO, HEIPUATHE BPEAHBIX MPUBBIUEK: KypEHHs, yIIOTPEOICHHS alIKOTr0JIsl, HAPKOTHKOB;

bepexxHoe, 0OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIIEHUE K (PU3UYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO, Kak COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMEHHE
OKa3bIBaTh IIEPBYIO IIOMOIIIL;

Oco3HanHbIi BbIOOp Oyayiei mpodeccuu 1 BO3MOKHOCTEH peanu3alii COOCTBEHHBIX dKU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPO(EeCCHOHANBHOM e TeIbHOCTH
KaK BO3MOKHOCTH y4acCTHs B PEUICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;

ChopmrpoBaHHOCTH HKOJIOTUYECKOTO MBIIICHUS, TOHUMaHUS BIUSHUS COLIUAIIBHO- SKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MTPUPOJAHOM U COIIMAIbHOM
Cpelbl; MPUOOPETEHHE OTBITa SKOJIOT0-HANIPABIEHHOM JesTeIbHOCTH;

OTBETCTBEHHOE OTHOIIIECHHUE K CO3aHNI0 CEMbU HAa OCHOBC OCO3HAHHOT'O NIPHUHATHUA I.[GHHOCTGI>'I CEMEUHOHU KU3HU.



MetanpeamMeTHbie pe3yabTaThl:
YMeHue caMoCTOATENbHO ONPEAEINIATh HENH AEATEIIBHOCTH U COCTABIIATH IUIAHBI I€ATEIbHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBATh U

KOPPEKTHUPOBATH ACATCIBHOCTE, UCITIOJIE30BATh BCE BO3MOXKHBIC PECYPCHI AJIA JOCTUKCHHA ITOCTaBJICHHBIX ueneﬁ " pajin3alu IJIaHOB ACATCIbHOCTH, BI)I6I/IpaTI>
YCICHIHBIC CTPATCTUHN B PA3JIMYHBIX CUTYyallUAX,

1.

Sol BRI

YMeHue npoyKTHBHO OOIATHCS U B3aUMOJICHCTBOBATh B IIPOIIECCE COBMECTHOM JIEATEIbHOCTH, YUUTHIBATh MO3UIIUH JPYTUX YUACTHUKOB AEATEIBHOCTH, 3(-
(eKTHUBHO pa3pemaTh KOHIHUKTEI,

Brnaynenue HaBbIKaMH 1TO3HABATENBHOM, yUeOHO-UCCIIEAOBATEILCKOW U TIPOCKTHOM NI TETFHOCTH, HABBIKAMHU pa3peIlIeHusl MPo0IIeM; CIIOCOOHOCTh U TOTOB-
HOCTb K CAMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 33J]ay, IPUMEHEHHUIO Pa3IMUHBbIX METO0B IO3HAHUS;

['0TOBHOCTB U CLIOCOOHOCTBH K CaMOCTOATENbHON HH(POPMAITMOHHO-TIO3HABATEIILHOM 1eATEFHOCTH, BJIaICHUE HABBIKAMHU MOJTYYEeHUsT Heo0XoauMoi nudopma-
IIUH U3 CIIOBApeil pa3HbIX THIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMALIMU, KPUTHUYECKU OLIEHUBATh M MHTEPIIPETUPOBATH HH(OpMa-
IUI0, MTOJTyYaeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

YMeHre UCnob30BaTh CPelICTBAa NHPOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TexHoJorui (nanee - UKT) B pereHnn KOTHUTHBHBIX, KOMMYHUKATUBHBIX M Op-
TaHW3AIMOHHBIX 3a/1a4 ¢ COOJIOICHUEM TPeOOBaHUI SPrOHOMHKH, TEXHHKH OE30MACHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHHS, TIPABOBBIX M ATHUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30MMacHOCTH;

YMeHue onpeenaT Ha3HauYeHHE U QYHKIUHU Pa3IMIHbIX COMATbHBIX HHCTUTYTOB;

YMeHne caMOCTOSTENTFHO OLIEHUBATh U IPUHIUMATh PEIICHUS, ONPEICIISIONINE CTPATETHIO MIOBEACHUS, C YUYETOM IPAXKITAHCKUAX U HPABCTBEHHBIX IEHHOCTEH;
Brnanenue s3pIKOBBIMU CPEICTBAMHE - YMEHHE SICHO, JIOTUYHO M TOYHO U3J1araTh CBOKO TOUKY 3PEHUSI, HCIOIB30BATh a/ICKBATHBIC SI3IKOBBIC CPE/ICTBA;
Brnanenue HaBbIKaMH MTO3HABATENBHOM peQIIEKCHU KaK OCO3HAHMUS COBEPIIAEMBIX ACWCTBUI M MBICITHTEIBHBIX TIPOIIECCOB, MX PE3YJIBTaTOB U OCHOBAHUH, Ipa-
HUI] CBOETO 3HAHUS M HE3HAHWSI, HOBBIX TIO3HABATEIIBHBIX 33/1a4 U CPEACTB UX JTOCTHIKCHHUSI.

N3yuyenne npeamerHoii odactu '""MaremaTnka 1 HHpOpMaTHKA' N0JLKHO 00eCTIeYnTh:

¢ c(hOpMUPOBAHHOCTH MPEJCTABICHUN O COIIMANIBHBIX, KYyJIbTYPHBIX U UICTOPHUUECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMATHUKU U HH(OPMATUKH;

¢ c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO, aJITOPUTMUYECKOTO U MaTEMaTHUYECKOTr0 MBILIUICHHUS;

¢ c(hOpMHUPOBAHHOCTh YMEHUN IPUMEHATD MOJIyYE€HHBIE 3HAHUSI IPU PEIICHUN Pa3IMYHBIX 33/1a4;

¢ c(hOpMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaKk YaCTH 00IeYeIOBEYeCKON KyIbTYPbl, YHUBEPCATILHOM SI3bIKE HAYKH, TTO3BOJIAIOIIEM
MUCHIBATh U U3Y4YaTh PEAIbHBICIIPOLIECCH U SIBJICHUS,

¢ chopMUPOBAHHOCTH IpecTaBieHuit o ponu uHpopmatuku U UKT B coBpeMeHHOM 00111ecTBE, MOHMMAHUE OCHOB ITPABOBBIX ACMEKTOB HC-
MOJIb30BaHUS KOMITBIOTEPHBIX MporpamMm u paboTsl B IHTEepHETE;

¢ c(hOpMHUPOBAHHOCTH MPECTABICHUIN O BIMSIHAA HH()OPMAIIMOHHBIX TEXHOJIOTHI Ha KU3Hb YEIIOBEKA B OOIIECTBE; TOHUMAHUE COHAIILHOTO,
SKOHOMMYECKOTO, OJUTHYECKOT0, KYJIbTYPHOTO, FOPUINYECKOTO, IPUPOAHOTO, IPTOHOMUYECKOT0, MEAUIIMHCKOTO U (PU3NOIOTUIECKOTO KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTHH; IPUHATHE ITHUYECKUX aCMIEKTOB WH(OPMAIIMOHHBIX TEXHOJOTHI; 0CO3HAHUE OTBETCTBEHHOCTH JIIOJICH, BOBICUCHHBIX
B CO3/IaHH€ U UCIOJIb30BaHUE HHPOPMAIIMOHHBIX CUCTEM, PAcIpocTpaHeHHe HH(OPMaLIUH.

IIpenmerHbie pe3yJibTaThI:
1) copMHUpOBaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YaCTH MHUPOBOM KYJIbTYPHI M O MECTE MaTEMAaTUKU B COBPEMEHHOW IIUBHIIM3AIINH, O CIIOCO0ax

OIMMCAaHNI Ha MAaTEMaTHYSCKOM SI3BIKE SIBJICHHIA PECATIBHOI0 MHpPA,



2) cpopMHUPOBAHHOCTH MPEACTABICHUI O MATEMaTUYECKUX MOHATHIX KaK O BAKHEHIIIMX MaTEMaTUYECKUX MOJEISAX, TTO3BOJISIONIMX ONMUCHIBATH M U3Y4aTh
pa3HbI€ MPOLIECCHI U SABJICHUS; IOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOI0 IIOCTPOCHUSI MaTEMAaTUYECKUX TEOPUH;
3) BazieHue METOJaMH J10Ka3aTeIbCTB U AJITOPUTMOB PEILIECHHS; YMEHUE UX IPUMEHSTh, IPOBOJUTH JOKA3aTENbHbIE PACCYKACHUS B XO/I€ PELICHNUS 3a/1ay;
4) BnajeHUE CTAaHAAPTHBIMU IPUEMAMHU PELLIEHUS PALIMOHAIBHBIX U UPPALlMOHAIbHBIX, 1I0KA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U
HEPABEHCTB, X CUCTEM; UCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE I TOMCKA IIyTH PEIICHUS U WUIIOCTPALMU PELICHHS YPABHCHUN
Y HEPaBEHCTB;
5) cpopMUpPOBAaHHOCTH NMPECTABICHUI 00 OCHOBHBIX MOHATHUSAX, UAEAX U METO/IaX MaTEMATUYECKOT0 aHAJIN3a;
6) BJIaJIcHUE OCHOBHBIMU MOHSATHUSIMH O IJIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHS
pacro3HaBaTh Ha YepTEXax, MOJEISIX U B peaIbHOM MHUPE reoMeTpudecKrue GUrypsl; IpUMEHEHHE U3yUYE€HHBIX CBOMCTB TeOMETpHUECKUX (GUryp udopmyi
JUIS peLeHUs] TEOMETPUUYECKUX 3a/1a4 U 33J1a4 C IPAKTUYECKUM COJEpKAHUEM;
7) chopMHUPOBAHHOCTH MPEACTABIECHUI O IIPOLEccax U SABICHUAX, UMEIOLIMX BEPOSITHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM
MHpE, 00 OCHOBHBIX MOHATHUSAX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHHI HaXOAUTh U OLICHUBATh BEPOSITHOCTU HACTYIJICHUS COOBITHI B MPOCTEHIITNX
IIPAKTUYECKUX CUTYalUsAX U OCHOBHBIC XapAKTCPUCTUKHU CITy4alHbIX BEJINYHH;
8) BJIaJilcHNE HaBbIKAMHU HCII0JIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPU PELLIEHUH 3a4a4.

U I0NI0JTHUTEIbHO OTPAKAIOT:
1) copMupOBaHHOCTH MPEACTABICHUI 0 HEOOXOJUMOCTH J0Ka3aTeNbCTB IPU 0OOCHOBAHUU MaTEMAaTUYECKUX YTBEPKACHUN M POJIM aKCHOMATHKH B TIPOBE-
J€HUH EeOYKTUBHBIX PACCYKACHUM;
2) copMHPOBAHHOCTH MOHATHIHOTO anmnapaTa 1o OCHOBHBIM pa3jieliaM Kypca MaTeMaTUKU; 3HAaHUI OCHOBHBIX T€OopeM, (OpMYJI U YMEHUS UX IPUMEHSTD;
YMEHUs J0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a/1a4;
3) copMUpOBaHHOCTH YMEHHI MOJICIMPOBATh pealibHbIE CUTYAallUH, UCCIIE0BATh IIOCTPOCHHBIE MOJIENIN, MHTEPIIPETUPOBATH MTOyUYCHHBIH Pe3ybTaT;
4) chopMHPOBAHHOCTb NPEACTABICHNN 00 OCHOBHBIX MOHATHAX MaTEMAaTUYECKOI0 aHaJIN3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepru30BaTh MOBE/Ie-
HUe (yHKIHI, NCTIONb30BaHHUE MTOTyUYECHHBIX 3HAHUH [T OTMCAHMS U aHAJIM3a peabHBIX 3aBUCUMOCTEHH;
5) BaiecHne YMEHHUSIMU COCTaBJIEHUS BEPOSITHOCTHBIX MOZEJIEH MO YCIOBHIO 331a4l ¥ BBIYHUCIICHUS BEPOSTHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCIIE C
npuMeHeHneM (opMysT KOMOMHATOPUKHN U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; UCCIEIOBAHMS CIIyYaifHBIX BEJIMUMH 110 X PACIPEACICHHIO.

Yray0JeHHblii YpOBEHb
«CHCcTeMHO-TeopeTHYeCKHe Pe3yJIbTaTh»

Paszgen I1. BbInyCKHUK HAYYUTCS IV. BbIyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYMTHCS

Lean ocBoeHusn Jjig ycriemHoro npo10JKeHUs 00pa30BaHUs s obecneuenus 603MOHCHOCMU YCREUHO20

npeaMera 10 CHEIUATBHOCTSIM, CBSI3aHHBIM C MIPUKJIIATHBIM APO00adNCEHUS 0OPA3068ANUS NO CNEYUATLHOCHIAM,
HCIOJIb30BAHUEM MaTeMaTHKU CBA3AHHBIM C OCYUjecmeneHuemM Hay4Hou u

UCCe008amMeNbCkoll 0esAMenabHOCU 6 00aacmu
MAMEMAMUKU U CMENCHBIX HAYK

nemenmol meopuu —  CB06OIHO ONEPHPOBATh ' MOHATHAMH: KOHEUHOE Jocmudicenue pesynomamos pazoena I1;
MHOIHCECME U MHOXXECTBO, DJIEMEHT MHOXKECTBA, IOAMHOKECTBO, onepuposamv NOHAMUeM OnpeoeneHuUs, OCHOEHbIMU 6U0a-
mamemamuuecko nepeceveHne, 00beTMHCHUE W PA3HOCTh MHOYKECTB, MU onpeoenieHull, OCHOSHbIMU BUOAMU MEeOPEeM;

'3neck u nanee: 3HATH ONpPEIEIECHUE IOHATHS, 3HATH U YMETH 000CHOBBIBATH CBONCTBA (IPU3HAKH, €CIIM OHU €CTh) TIOHSATHS, XapaKTEPH30BaTh CBA3H C IPYTHMH TIOHATHAMH, IPEACTABIIAS OHO ITOHS-
THE KaK 9acTb [EJIOCTHOTO KOMITIEKCa, NCIIOIb30BaTh MMOHITHE U €T0 CBOMCTBA IIPH MPOBEICHIH PACCYKACHUH, JOKa3aTEIbCTB, pEIICHUH 3a1ay.



J102UKU

YHUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOM IIPSIMOI,
OTPE30K, UHTEPBAJI, TOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOW TOYKOM, TpaduuecKoe NpeacTaBIeHNe
MHOECTB Ha KOOPJAMHATHOM ITUIOCKOCTH;

— 3a/1aBaTh MHOYKECTBA IIEPEYUCICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;

— ONEepUpPOBATH MOHATUAMU: YTBEPKACHUE, OTPULIAHUE
YTBEPK/ICHUS], ICTUHHBIE U JIOKHBIE YTBEPKIACHUSA,
MPUYXHA, CIIEJCTBHE, YACTHBIN clTydail o0IIero
YTBEPKJICHUS, KOHTPIIPUMED;

— IPOBEPATH NPUHAIIEKHOCTH IJIEMEHTA MHOKECTBY;

— HaXOJWTh NepecedeHre U 00beAMHEHNE MHOKECTB, B
TOM YHCJIC TIPEICTABICHHBIX rpaQuecK Ha YHUCIOBOU
MPSMON M HAa KOOPAMHATHOM TIJIOCKOCTH;

— TPOBOJUTH JOKA3aTEIIbHBIE PACCYKIACHUS IS
000CHOBaHUS UCTUHHOCTH YTBEPKIICHUH.

B nosceonesnoui sxcuznu u npu usyuenuu opyaux
npeomemos:

— HCIOJIb30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAMHATHOMN
MPSMON M Ha KOOPJAMHATHOM TJIOCKOCTH JIJIsI ONTMCAHUS
peaIbHBIX MPOLIECCOB U SIBJICHUIA;

— TPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHUS B CUTYaIUSIX
MTOBCEHEBHOM KU3HHU, IIPU PELICHUN 3a/1a4 U3 APYTUX
MPEIMETOB

HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBA;

ONepupoBamb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHO-
JHcecmea;

NPUMEHAMb MemOo0 MAMeMamu4eckou UHOYKYuu 0Jis npo-
6€0€eHUsL paACCyHCOeHUN U 00KA3AMeNbCms U Npu peule-
HUU 3a0a4.

B noeceonesnotl scuznu u npu uzyueHuu Opyaux
npeomemos:

UCNONb308AMb MEOPEMUKO-MHONCECMBEHHBIU AZbIK U A3bIK
JI02UKY 0151 ONUCAHUS PEATbHBIX NPOYECCO8 U s18NeHUL,
npu peutenuy 3a0ay Opyeux y4eOHbix npeomemos

Yuchau e bIPpAIHCEHUA

— CB0001HO OTIEpUPOBATH MOHITUSIMH: HATypaIbHOE
YHCJI0, MHOKECTBO HATYPaJIbHBIX YHCEJI, IIEJI0€ YUCIIO,
MHO>KECTBO IIEJIBIX YHCeN, OOBIKHOBEHHAsS APOOD,
JECATHYHAS APO0b, CMEIIAHHOE YHCII0, PAlIMOHATBHOE
YHCII0, MHOKECTBO PallMOHAIBHBIX YHCE,
UPPAIMOHATILHOE YUCIIO, KOPSHB CTEIICHH N,
IENCTBUTEIBHOE YHCIIO, MHOKECTBO IEHCTBUTENBHBIX
YHCell, TeOMETpUICeCKast HHTEPIPETALNS HATyPaTbHBIX,
[ENBIX, PAIIMOHAIBHBIX, JEHCTBUTEIHHBIX YHCET,

— TIOHUMATh U OOBSICHITH Pa3HUILy MEXKAY MO3UITUOHHOMN
1 HETMO3UIIMOHHOM CUCTEMAaMH 3aITUCH YHCET;

— TIEPEBOJMTH YKCIIA U3 OJTHON CHCTEMBI 3aITHCH
(cHCTeMBI CYUCIICHUS) B APYTYIO;

— JIOKa3bIBaTh U UCIOJIH30BATh MPU3HAKH JICTAMOCTH
CYMMBI ¥ IPOW3BEJICHHS PU BBIMIOJTHEHUN BBIYUCICHUN

HHocmuoicenue pezynomamos pazoena I1;

€80000HO ONEPUPOBAMb YUCTOBLIMU MHOHNCECMBAMU NPU
peuweHuu 3a0a4,

NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACULUPEHUSL YUCTO-
8bIX MHOXCECMB,

671a0emsb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCIU NPU
peuteHuy cCmanoapmmusix 3a0ay

umems 6a308ble NPEOCMABIEHUSL O MHONHCECTNBE KOMNIEKC-
HbIX Yuce,;

CB0D0OHO BLINOIHAMb MONCOECMEEHHbIE NPE0OPA306AHUs
MPULOHOMEMPUUECKUX, TI02aPUDMUYECKUX, CIEeNeHHbIX
BbIPANCEHULL,

enaoemnv opmynou bunoma Horomona,

NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o TUHEHOM
npeocmasnenuu HO/;




Y pEUICHUH 3a]1ay;

—  BBINOJIHATH OKPYIJICHHE PAllMOHAIBHBIX U
MppalMOHAIIbHBIX YUCEN C 3aIaHHON TOYHOCTHIO;

— CpaBHUBATh JCHCTBUTEIbHbBIC YUCIIA PA3HBIMU
criocobamus;

— yHOpsA0YMBATh YKCIIA, 3aIMCAHHBIE B BUJIE
OOBIKHOBEHHOM M JIECATUYHOM ApoOH, Yyucia,
3aMrCaHHbIe ¢ UCMIOJF30BaHUEM aprU(PMETHIECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTENEeHU OOJIbIIE 2;

— waxonutb HOJI u HOK pa3ubimu ciocobamu u
HCIIOJIb30BaTh UX MPU PEUICHUH 3a/aY;

—  BBINIOJIHSTH BBIUUCIIEHUS U TTPeoOpa3OBaHUS
BBIPAXKEHUM, COJIEPKALIMX JEHCTBUTEIbHbBIC YUCIIA, B
TOM YHUCJI€ KOPHH HAaTYypAJbHBIX CTEIICHEH;

—  BBINOJIHATH CTAaHIAPTHBIE TOKICCTBECHHBIE
npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
Jorapu(MHUECKUX, CTETICHHBIX, HPPAIIMOHATBHBIX
BBIPAKCHU.

B nosceonesnoii sicuznu u npu uzyueruu Opyeux
npeomemos:

—  BBINIOJIHATH U OOBSCHATH CPAaBHEHUE PE3yJIhTaTOB
BBIYUCIICHH TP PEIICHUN TPAKTUIECKUX 33]1a4, B TOM
YHClie TPUOIMKEHHBIX BEIYMCICHUM, UCTIONB3YS
pas3HbIe CIIOCOOBI CPAaBHEHHIA;

— 3amuChIBaTh, CPABHUBATH, OKPYIJISATh YUCIOBLIC JaHHBIC
peaTbHBIX BEJIMYUH C UCTIOIH30BAHUEM PA3HBIX CUCTEM
HU3MEPECHHS;

COCTABIISITh M OIICHUBAThH PA3HBIMU CIIOCOOAMH YHCIIOBEIC
BBIPQXCHUS TIPU PEIICHUN MPAKTUYSCKUX 3a/1a4 U 3a-
J1ad U3 IPYTHX YIEOHBIX TPEIMETOB

npuMeHAms npu peweHuu 3aoay Kumaiickyro meopemy 06
ocmamxax,

npumMeHams npu peweHuu 3aday Manyo meopemy @epma;

YyMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU cucmeme
cuucneHus;

NPUMEHAMb NPU PeeHUU 3a0ay MmeopemuKo-4Uuciosble
@dyHKyuu: yuco u cymma dearumenetl, hyHkyuro Dilie-
pa;

APUMEHAMb NPU peleHuU 3a0ay yenHvle opoou;

NPUMEHAMb NPU PeUeHUU 3a0ay MHO2OULEHbL C OellCEU-
MeNbHbIMU U YeabiMU Kodppuyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDLU U HENPUBOOUMBLL MHO-
20UJIeH U NPUMEHAMb UX NPU PeUeHUU 3a0ay;

npumensams npu pewenuu 3aday OCHOBHYIO meopemy a-
2eopul;

NPUMEHAMb NPU peueHuu 3a0ay npocmetiwiue QyHKyuu
KOMNIEKCHOU nepeMeHHOl KaK 2eomempuyieckue npe-
obpazosanus

Ypasuenun u
HepageHcmea

— CB0OOJHO ONEepUpOBATH MOHATHIMHU: YPaBHEHHUE,
HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHMSI U
HEPABEHCTBA, YPABHEHUE, SIBIIAIOIIEECS CIECICTBUEM
JpYyroro ypaBHEHUs, ypaBHEHUS], pABHOCUJIbHBIE Ha
MHOX€ECTBE, pABHOCUJIbHbIE TPE0Opa30BaHus
YPaBHEHU;

— peuarb pa3Hbl€ BUJIbl YPABHEHHUM U HEPABEHCTB U UX
CUCTEM, B TOM UYHCJI€ HEKOTOpBIE ypaBHEHUs 3-ii U 4-ii

HHocmuoicenue pezynomamos pazoena I1;

—  CB0O0OHO onpeodensims Mun u 8loUPaAms Memoo
peuweHuss NOKA3amenbHuIX U 102apUPMUUecKux
VpasHeHull U HepageHCcms, UppayUOHAIbHbIX YPAGHEeH Ul
U HEepageHcme, MPUSOHOMEMPUUECKUX YPAGHEHUU U
Hepagencmas, ux cucmem,

—  c80000HO peutams cucmemul TUHEUHBIX YDAGHEHULL,

—  peuiamsv OCHOBHble MUNbL YPAGHEHULL U HEPABEHCNE C




CTerneHe, ApoOHO-palliOHATbHbIE U UPPALIMOHAJIBHBIE;
OBJIAJIETh OCHOBHBIMU THUIIaMH I10KA3aTEIbHBIX,
JOrapu(pMHUUECKUX, UPPALNOHATIBHBIX, CTEIEHHBIX
YPaBHEHUH U HEPABEHCTB U CTAHJAPTHBIMU METOJaMU
UX PEIICHN U IPUMEHSATD UX IIPH PEIICHUH 3a1a4;
MPUMEHSTh TeopeMy be3y K peleHnto ypaBHEHUH;
IIPUMEHATH TeopeMy Buera [uis peleHns HeKOTOPBIX
YPaBHEHUH CTEIIEHHU BBIIIE BTOPOH;

IIOHMMATbh CMBICII TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCWJIBbHBIX IPe00pa30BaHUAX YPaBHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIa/IETh METOJJaMU PELICHUS YPaBHEHU, HEPABEHCTB U
UX CUCTEM, YMETh BEIOMPATh METOJ PELICHUS U
000CHOBBIBaTh CBOI1 BEIOOD;

MCII0JIb30BaTh METOJ] HHTEPBAJIOB AJIs1 PELLICHUS
HEPaBEHCTB, B TOM UYHUCJIE APOOHO-PALMOHAIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MPPaLMOHATIBHbBIC BEIPAKECHUS;
pemaTh aaredpanyeckue ypaBHEHUS! 1 HEPaBEHCTBA U
UX CHUCTEMBI C MapaMeTpaMy areOpanyeckum u
rpadu4ecKUM METO/IaMH;

BJIa/IETh Pa3HBIMU METOJIAMU J10Ka3aTeIbCTBA
HEPABEHCTB;

pelaTh ypaBHEHUS B LEbIX YUCIIAX;

n300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33/1aBacMble
YPaBHEHUSMHU, HEPABEHCTBAMHU U UX CUCTEMAMHU;
CBOOOTHO UCIOJIB30BATh TOXKIECTBEHHBIE
npeoOpa30BaHus NP PEIICHUH YPaBHEHUH U CUCTEM
ypaBHEHUU

B nosceonesnoui srcuznu u npu usyuenuu opyaux

npeomemos:

COCTAaBJISITh M PELIaTh YPaBHEHMUS, HEPABEHCTBA, UX
CHCTEMBI IPY PEUICHUH 33/1a4 IPYTUX YUeOHBIX
IPEIMETOB;

BBITIOJIHATH OLICHKY NPaBIONIO00HS PE3yJIbTaTOB,
NOJTy4YaeMbIX TP PEIICHUH Pa3IMYHbIX YpaBHEHHIA,
HEPaBEHCTB U MX CUCTEM IIPH PEUICHUH 337a4 JPYTHUX
y4eOHBIX TPEAMETOB;

COCTaBJIATh M PelIaTh YPaBHCHUS M HEPABEHCTBA C

napamempamu,
npUMeHAmb Npu peweHuu 3a0ay Hepagencmea Kowiu —
bynaxosckoeo, bepnynnu,

umemyv npedcmasieHue 0 HepageHCcmeax Mexcoy
CPeOHUMU CIMeNneHHbIMU




napaMeTpamH MPpH PerIeHUH 3a/1a4 IPYTUX yIeOHBIX
MIPEMETOB;

— COCTaBJISITh YPaBHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY,
OIMCHIBAIOLIUE PEANBHYIO CUTYALMIO WM IPUKIIATHYIO
3a/1auy, HHTEPIIPETUPOBATH MMOJYyYEHHBIE PE3YJIbTaThI;

—  HUCHOJIB30BaTh IPOTrPaMMHBIE CPEICTBA IPU PEILICHUN
OTJICIbHBIX KJIACCOB YPaBHEHUI U HEPABEHCTB

Dyukyuu

Brageth moHATUSIMU: 3aBUCUMOCTH BETWYHH, QYHKIIUS,
apryMeHT W 3HaueHue (PyHKIMH, 001acTh ONPEACIICHH
¥ MHOXXECTBO 3Ha4eHUH (yHKUUH, rpaduK 3aBUCUMO-
ctH, Tpaduk GyHKINHA, HYJTH QYHKITAN, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHUE HA YHUCIOBOM IPOMeE-
KYTKe, yObIBAaHHE HA YUCIIOBOM IIPOMEXKYTKE,
HanOoJbIIIee 1 HaMMEHbIIIee 3HaYeHNnEe (PYHKIIUU Ha
YHCIIOBOM MPOMEXKYTKE, eproandeckast QyHKIHsL, Te-
pHUOJI, YeTHasl U HeueTHas! PYHKINH; YMETh IPUMEHSTh
9TH MOHSTHUS TIPU PEIICHUY 3a/1a4;

BJIAJICTh MOHATHEM CTENIeHHAast (PyHKIIHS; CTPOUTH ee rpa-
(GUK 1 yMETh TPUMEHSTh CBOWCTBA CTETICHHOW (hyHK-
[[UU TIPY PEIICHUH 3a/1a4;

BJIAJICTh MMOHSATHSMU TTOKa3aTeNIbHAS (PYHKIINS, SKCIIOHCHTA;

CTPOUTH UX IpapUKHU U YMETh MPUMEHATH CBOWCTBA T10-

Ka3aTeabHOM (PYHKINU NIPU PEIIeHUH 3a/ay;

BJIAJICTh MOHATHEM JlorapupmMudeckas QyHKIHS; CTPOUTH
ee rpadiK ¥ yMETh IPUMEHSTh CBOMCTBA JIOTapuU(MH-
YecKOM (PYHKLUU MPH pEeIICHUH 3a1a4;

BJIQ/IETh MOHATUSIMH TPUTOHOMETpHUUYECKHEe QyHKIUY;
CTPOUTH UX TPaPUKH U yMETh IPUMEHATH CBOWCTBA
TPUTOHOMETPUUECKUX (YHKIMI NPU pelIeHnH 3a/1ay;

BJIAJICTh MOHATHEM 0OpaTHast QYHKIHS; TPUMEHSTH 3TO
MOHSITHE MIPU PEIICHUH 3a]1ay;

IPUMEHSTH [IPH PELICHUH 337a4 CBOMCTBA (DYyHKIIHMIA: YeT-
HOCTb, IEPUOAUYHOCTb, OTPAHUYEHHOCTb;

IPUMEHSTH MIPH PELICHUH 331a4 NpeodpazoBaHus rpadu-
KOB (DYHKITHIA;

BJIa/IETh NOHATUSIMH YUCIIOBAs IIOCIIEN0BATENBHOCTD,
apudmeTnyecKkas u reoMeTpuyeckasi Hporpeccus;

IPUMEHSTH [IPU PELICHUN 33]a4 CBOMCTBA U IPU3HAKH
apuMeTUIECKON U TEOMETPUUIECKON TIPOTPECCHIA.

B nosceonesnoii scuznu u npu usyuenuu opyaux y4eoHvlx

Llocmuosicenue pezynomamos pasoena 11;

61a0emsb NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb
npu pewenuy 3a0ay,

NPUMEHAMb Memoobl peuteHus: npocmetiuiux ouggepenyu-
ATIbHBIX YPABHEHUL NEPBO2O U BMOPO20 NOPAOKO8




npeomemos:

—  OmpenensaTh Mo rpaduKkaM U UCTIONB30BATh IS
pelIeHrs MPUKIaIHbIX 3a7]a4 CBOICTBA pealbHbIX
MPOIIECCOB U 3aBUCUMOCTEH (HauOombIIme u
HauMEHbBIIINE 3HAYEHUS, IPOMEKYTKU BO3pACTaHUS U
yObIBaHUS (YHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
ACHUMIITOTHI, TOUYKHU TIepernda, mepuos 1 T.11.);

— HMHTEPOPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
[IPaKTUYECKOU CUTYyaLUH;.

OTIPECIIATH MO rparKaM MPOCTEUIITNE XapaKTEPUCTUKU
NEPUOINYECKUX MTPOIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3bIKE, PAJAMOCBSI3U U Jp. (aMIUTUTY1a, IEPUOJT U T.11.)

Inemenmot
MaAmMemMamuyecKkozo
anauza

Bragets moHsTHEM OECKOHEYHO YOBIBAIOIAsi TEOMETpUYE-
CKasl TPOrpeccusi U YMETh IPUMEHSTh €ro IPH pelile-
HUU 3a7a4;

MPUMEHSITH JJIsl pEIICHUS 3a]1a4 TEOPHUIO MPEICIIOB;

BJIQJICTh TTOHATUSAMU OECKOHEYHO OOJBIINE U OECKOHEYHO
MaJIbI€ YMCIIOBBIE MOCIEIOBATEIILHOCTH H YMETH CPaB-
HUBaTh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJjIbie
MOCIIEI0BATEIHHOCTH;

BJIa/IETh MOHATUSIMU: IPOU3BOIHAS (DYHKIIUU B TOUKE, MPO-
W3BOJHAS (PYHKIIHH,

—  BBIYUCIIATH MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKINN 1
UX KOMOMHAIIMIA;

— uccneaoBarh (GyHKIMHA HA MOHOTOHHOCTD U
IKCTPEMYMBI;

— CTpOWTH rpa)MiKu ¥ MPUMEHSTH K PEUICHUIO 3a7a4, B
TOM YHCIJIE C TAPAMETPOM;

— BJIAJETh MOHATHUEM KacaTeslbHas K rpa@uKy QyHKINU U
YMETh PUMEHSTH €T0 MPHU PEIICHUH 33]1aY;

—  BIIQJICTh MOHATHAMHU NIepBOOOpa3Has PyHKLu,
OnpeAeeHHbIA NHTETpal;

— mpuMeHsATh Teopemy HproTona—JIeliOnuma u ee
CJIEJICTBUS JJIs pelleHus 3a/au.

B noseceonesHoll dcusHu u npu u3yHeHuu Opyeux y4eOHvix
npeomemos:

— pemaTh NPHUKIAIHbBIC 3a/1a41 U3 OMOJIOTHH, (PU3UKH,
XUMHHU, SKOHOMUKHU U IPYTUX MPEIMETOB, CBSI3aHHBIE C

Jlocmuoicenue pesynomamos pazoena 11,

Cc80000HO 8l1A0eMb CMAHOAPMHBLIM ANNAPAMOM
MAmemMamuyecKo20 aHauu3a ons bl4UCIeHUs
NpPoOU3B0OHBIX PYHKYUU OOHOU NEPEMEHHOLL,

C80000HO NPUMEHAMb ANNAPAm MaAmemMamuiecKko20
aHanuza 01 Uccied08aHus QYHKYUil u NOCMpoeHus
epagukos, 6 mom wucie uccied08anUsl Ha GbINYKIOCb,
onepuposams NOHAMuUeM nep8oooPA3Hol yHKYUU 015
peutenus 3a0ay,

061a0emb OCHOBHBIMU C8EOeHUAMU 00 UHmMezpae
Hvromona—Jletibnuya u e2o npocmeuiuiux
NPUMEHEHUSX,

onepupoeamv 6 CMaHOAPMHbIX CUMYAYUSX
NPOU3BOOHBIMU 8bICULUX NOPSOKOS,

YMemb NPUMEHAMb NPU peuleHuU 3a0a4 ceoUcmsda
HenpepoleHblX (OyHKYULL

YMemb NPUMEHAMb NPU peuleHuU 3a0a4 meopembl
Betiepwumpacca,

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE BbIYUCTICHUS
(Memoovl peuteHus: ypagHeHUll, 8bIYUCTIeHUs
onpeoeneHH020 UHmezpana);

YMemb NPUMEHAMb NPULOACEHUE NPOUIEOOHOU U
OnpeoeneHH020 UHMe2paa K peueHuro 3a0ay
ecmecmeo3HaHus,

81a0emsv NOHAMUAMU 8MOPA NPOU3BOOHAS,
BLINYKIOCMb 2paghura GyHKyuu u ymems ucciedo8ams
@YHKYUIO HA BLINYKIOCHD




HCCJIETIOBAaHHEM XapaKTEPUCTUK MPOLIECCOB;
—  HMHTEPHPETUPOBATH NOTyUYEHHBIE PE3YIIbTAThI

Texcmoevle 3a0auu

— Pemate pa3Hble 3a1a4¥ MOBBIIIEHHON TPYAHOCTH;

— aHATM3HUPOBATh YCIOBUE 33]]a4d, BEIOUPATH
ONTUMAJILHBIA METOJI PELICHHS 3a7a4u, paccCMaTprBas
pa3lInuHbIE METO/IBI;

— CTPOUTH MOJIENb PELICHHUS 3a/1a4d, TPOBOJIUTH
JOKa3aTeNbHbIE PACCYKICHUS MPU PELICHUH 33]1a4H;

— pemiath 3aaa4u, TpeOyromue nepedopa BapuaHTOB,
MPOBEPKHU yCIOBHI, BEIOOPA ONTUMAIILHOTO
pe3ynbTrara;

— aHaNM3HUPOBATh U UHTEPIPETUPOBATH MOTyUEHHBIE
pelIeHns B KOHTEKCTE YCIOBHS 3aJ]a4d, BHIOMPATH
pelIeHus, He MPOTUBOPEYalie KOHTEKCTY;

— TepeBOAUTH MPH PEICHUHU 3aJja4u HH(OPMALIHIO U3
OJIHOI ()OpMBI 3amKCH B APYTYIO, UCHOIB3YS MPU
HEOOXOJIUMOCTHU CXEMBI, TaONHUIIbI, TpaduKy,
JarpamMmbl.

B nogceonesHoll scuznu u npu uzyueHuu Opyux
npeomemos:

— pemiath NpaKTUYECKUE 3a1a4YU U 331a9U U3 APYTUX
IPEMETOB

Jlocmusicenue pesynomamos pazoena 11

Memoowvr mamemamuxku

— Hcnone3oBaTte OCHOBHBIE METO/IbI 1OKA3aTEIbCTBA,
IPOBOJUTD JOKA3aTEILCTBO U BBHITIOIHSATD
OIIPOBEPIKEHHUE;

— IIPUMEHATh OCHOBHBIE METO/IbI PEIICHHS
MaTeMaTUYeCKHX 3371ad;

— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
HPUPOJIE XaPAKTEPU30BATh KPACOTY M COBEPLIEHCTBO
OKPY’KAaIOIIEro MUpPa U IPOU3BEACHHI UCKYCCTBA;

— IMPUMEHATH MPOCTEHIINE POrPaMMHBIE CPEICTBA U
3IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TTPH
pELIEHNU MaTeMaTH4eCKHX 3a/1ay;

—  IOJIb30BAThCS MPUKIAJTHBIMU POrpPaMMaMH U
porpaMMaMH CUMBOJIbHBIX BBIUMCIIEHUM AJIs
UCCJIEJIOBAHUSI MATEMAaTHYECKUX OOBEKTOB

Llocmudicenue pezynomamos pasoena 11,

NPUMEHAMb MamemMamuiecKue 3Hanus K Uccied08aHuo
OKpydfcalouje2co mupa (Mooeruposanue Gu3uiecKux
npoyeccos, 3a0ayu SKOHOMUKU)




Coaepxanue «Pemenue 3a1a4 ¢ mapaMmeTpaminy

OCHOBHBIE TIOHATHS, CBA3aHHBIE C PEILIEHUEM 3aJia4, COAEpKAIIMX apaMeTp. Pelenne TuHeHbIX ypaBHEHUH U CUCTEM ¢ TapaMeTpoM. KBapaTHblil Tpex-
uiieH. Pacniono)xeHne KopHe KBapaTHOro TpexwieHa. Permenne ypaBHEHUH, CBOASIINUXCS K KBaIpaTHbIM. PellleHne KBagpaTHbIX HEPABEHCTB C aPAMETPOM.

Heo6xonuMmele ycnoBus B 33/1a4ax ¢ mapaMeTpaMu. 3aiauu Ha KOOpJMHATHOU TutockocTH. ['paduueckoe penieHne ypaBHeHul ¢ napameTpom. I'paduueckoe
pEILICHNE HEPABEHCTB € IapAMETPOM.

PanmonansHble ypaBHEHHS ¢ mapaMeTpoM. PanmoHanbHble HEPAaBEHCTBA.

Pemenue Tpuronomerpudeckux ypaBaeHuil. OT6op kopHei. PerieHue TpuroHoMeTpuiecKiuX HEpaBeHCTB.

Hppanuonansusie ypaBHeHUs. ppannoHanbHble HEPaBEHCTBA.

Haxoxnenrne HauboIb11ero 1 HaUMEHbILIEro 3HaYeHUH QYHKIMU ¢ TOMOIIbIO MPOon3BOAHON. OnpesieieHne NpoMeKyTKOB MOHOTOHHOCTH (DYHKIIUH C TO-
MOIIBIO TPOU3BOIHON. Haxoxaenne sxcTpeMyMoB GyHKITNH. PemeHne KoMOMHUPOBAHHBIX 33/]a4 HA UCTIOIB30BAHUE PA3IMYHBIX CBONCTB M METOIOB.

3ajaun ¢ mapaMeTpoM Ha KpaTHOCTh KOpHEH MHOTOWICHA.. Pelienne cMMMETpUYeCKUX ypaBHEHUH C mapaMeTpoM. PerieHue 1enpix anredpandeckux ypas-
HEHUH ¢ IapaMeTPOM.

['padpuaeckuii ciocoO pemeHus MpOCTEHIINX MOKa3aTeIbHBIX YPAaBHEHUH C MapaMeTpoM. PerieHne mokazaTebHbIX YPaBHEHUH U UX CUCTEM C MTapaMeTPOM.
Pemienne nokazaTenbHbIX HEPABEHCTB ¢ apaMeTpoM. PellieHne nokasaTenbHbIX YpaBHEHUN U HEPABEHCTB C MapaMeTPaMH.

I'paduaeckuii ciocod pemeHns MpoCTEHINX JTorapu(MUUESCKIX YpaBHEHUHN ¢ TapameTpoM. Pemienne gorapudpMuuecknx HepaBEeHCTB ¢ mapameTpom. Mo-
HOTOHHOCTb Jorapudmudeckoid pyHKIMH B 33/1a4ax C mapameTpamMu. PemieHue norapuMUIecKux ypaBHEHHN ¢ TapaMeTpoM. Permenue torapupMudeckux Hepa-
BEHCTB C ITAPaMETPOM.

OO01mue MeTo bl peleHus ypaBHeHUH ¢ mapamerpamu. OOIIre METOIbI pEIICHHsI HEPaBEHCTB C IMapaMeTpamu. PemieHue ypaBHEHUN 1 HEPaBEHCTB, CO/IEP-
JKaIUX MEPEMEHHYIO 110J] 3HaKOM MOJyJisl. Pelienne nppaimoHaIbHBIX YPAaBHEHHUI U HEPABEHCTB € IMapaMeTpaMu. Pemenue 3a1ay ¢ napaMeTpaMu Mpy HaXxoxK/e-

HUM 00J1aCTH OIpeesieH s U 001acTH 3HaueHUH GyHKIMU. Pemenne cucreM ypaBHeHui ¢ mapamerpamiu. Perienue cucteM HEpaBeHCTB ¢ mapaMeTpamMu. 3a1aun
Ha MCCIIEJ0BAaHNE KOJIMYECTBA PELICHUN B 3aIaHUAX C TaPAMETPOM.



TemaTnueckoe miiannposanue «Pemenune 3axa4 ¢ napamerpamm» 10 kiace

Ne i/m Paszpnen Koa- KonTpoas
BO
ya-
COB
1 JIuHeliHbIe M KBaJIpaTHbIE YPAaBHEHHsI U HEPABEHCTBA C Mapa- 8 Chp-1
MeTpOM
2 PannonanbHbIe ypaBHEHHUsI 1 HEPaBEHCTBA ¢ IApaMeTPOM, Me- 5 Chp-2

TOJbI pelieHn i
Pemrenue keiic-3agau

3 Pemenune noka3areJbHbIX YPABHEHHU M1 HEPABEHCTB € MapaMeTPoOM 8 Ch-1
Pemenue keiic-3anau
4 Pemienne norapupMuyecKux ypaBHeHUH M HEPABEHCTB € MapaMeT- 8 Chp-1
pom
5 3amuTa MHAUBU Iy JIbHBIX UCCIIE0BATEIbCKUX NPOEKTOB «Pemenue 1
3aJau C MapaMeTpom».
6 Tpuronomerpuyeckue ypaBHeHUs] 1 HEPABEHCTBA ¢ IAPaAMETPOM 4 Chp—-1
Hroro: 34 Clp-7
TemaTruueckoe mianuposanue «Pemenue 3aga4 ¢ mnapamerpamm» 11 kiaace
Ne n/m Paznen Koua- KonTpoasn
BO
ya-
COB
1 IToBTOpEHUHE 3 Chp-1
Pemrenne nenbix anredpandecKux 3a1a4 ¢ napaMeTpom 6 Chp—-1
3 HccnenoBanne pyHKnmMu B 3a1a4ax ¢ napaMeTpaMu ¢ NOMOIIbIO 7 Chp-1
NMPOU3BOJIHOMI
Pemenne keiic-3agau
4 I'paduyecknii cnocod pemeHusi ypaBHeHUI 1 HEPABEHCTB C Ma- 6 Chp-1
pamMeTpom

[TpakTuyeckas padora «I'paduueckuii ciocod pemeHus parroHaib-
HbBIX YPAaBHEHHUI M HEPABEHCTB C UCIOJIb30BaHueM 3D-penakropay

5 HppanuoHajbHble ypaBHEHHS U HEPABEHCTBA ¢ IapaMeTPOM 4

6 PaznuyHble cioco0bl pelieHNi YpaBHEeHH i, HEPABEHCTB, CHCTEM 8 Kp-1
YPaBHEHMIi 1 HEPABEHCTB ¢ MapaMeTpPaMH.

Hroro: 34 Cp-4,Kp-1




IMoypounoe niianupoBanue 10 kiacc

Ne Ne Pazgen KoJa- Bo KonTpoan JlaTa
ypoxa | yi/iy 4acoB
1 JInHeiiHble ypaBHeHHS M HEPABEHCTBA € IApaMeTPOM 10 Chp—1
l. 1.1 | OcHOBHBIC MOHATHS, CBSI3AHHBIC C PELICHUEM 33/1a4, COJACPKAIIUX
napamerp.
2. 1.2 | Pemenue TMHENHBIX YpaBHEHUN C TapaMETPOM.
3. 1.3 | YpaBHeHUsl, NpUBOAUMBIE K JIMHEHHBIM.
4. 1.4 | YpaBHEHUsI, IPUBOIUMBIE K JIMHEHHBIM.
5. 1.5 | CucreMbl TMHEMHBIX YPAaBHEHUH C ITapaMeTpaMH.
6. 1.6 | JIpoOHO-panrioHaIbHBIE YPABHEHHS C TApaMeTPOM. Y CIIOBUS CyIIIe-
CTBOBaHMsI KOpHeH ypaBHeHUs. KoinyecTBO KOpHEH ypaBHEHUSI.
7. 1.7 | JIpoOHO-panrioHaIbHBIE YPABHEHHS C TApaMeTpOM. Y CIIOBUSI CyIIIe-
CTBOBaHMsI KOpHeH ypaBHeHUs. KoinuecTBO KOpHEH ypaBHEHUSI.
8. 1.8 | CamocrosTensHas paboTa «JIuHelHble ypaBHEHHS ¢ TapaMETPOM H Clp
CBOJSIIIMECS] K HUM.
9. 1.9 | YpaBHeHus ¢ mapameTpom, CoJIepKallue MO1yIb, CBOJSAIIUECS K JIU-
HEHHBIM YPaBHEHUSIM C IaPAMETPOM.
10. 1.10 | Pemenue TMHEMHBIX HEPABEHCTB C TapaMETPaMH.
2 PanuoHanbHbIC YPABHEHUS M HEPABEHCTBA ¢ IAPpaMeTPOM, Me- 8 Chp-1
TOJbI peleHnii
1. 2.1 | AHaIUTUYECKUI METOJ] PEIICHUS CUCTEM YpaBHEHUH € ITapaMeTpa-
MHU.
12. 2.2 | KBagpatHbie ypaBHEHUS C TAPAMETPOM.
13. 2.3 | KBagparHbie ypaBHeHHS ¢ mapameTpoM. KBaipaTHbIi TpexusieH.
PacnosioxkeHre KopHel KBaJpaTHOTO TPEXUJICHA.
14. 2.4 | Pemenue kBaApaTHBIX YPaBHEHUI U HEPABEHCTB C ITapaMeTpaMH.
VYcnoBus cyniecTBOBaHUA KOpHEH. Pacnoioxkenrue KopHel KBaapar-
HOT'0 TPEXUWICHA.
15. 2.5 | YpaBHeHHUs C mapaMeTpoM, COACPKAIINE MOTYJIb.
16. 2.6 | YcnoBue cylecTBoBaHMsI KOpHEN. Pemenue keiic-3aaay.
17. 2.7 | CamocrosiTenpHas paboTa «YpaBHEHHS, COJECPIKAIINE MOIYJITbY. C/p
18. 2.8 | Ucnonp3oBanue CBOMCTB (DYHKITUU TIPH PEIICHUH 3aJIaHUM C T1apa-
METPAMH.
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3 Tpuronomerpuyeckne ypaBHeHUsI 1 HEPABEHCTBA ¢ MapaMeTPOM 5 Ch-1
19. 3.1 | Pemenne TpUrOHOMETPUYECKUX YPABHEHHH C MapaMeTpaMu. Y Ciio-
BHsI HA PACIIOJIOKEHUE KOPHEM.
20. 3.2 | PellieHue TPUrOHOMETPUYECKUX YPAaBHEHUH € MTapaMeTpaMHu.
21. 3.3 | PeuieHue TpUroHOMETPUUYECKUX HEPABEHCTB C MapaMeTPaMH.
22. 3.4 | Pemenne TpUrOHOMETPUYECKUX YPAaBHECHUHN U HEPABEHCTB C Tapa-
METpaMH.
23. 3.5 | CamocrosTenbHas pabota «Penienre TpUroHoOMeTpU4YeCKUX ypaBHe- Clp
HUHN U HEPABEHCTBY.
4 Pemienue moka3artejbHbIX, JorapugMuiecKux, ypaBHeHUi U Hepa- 11 Chp-1
BEHCTB C MapaMeTPOM.
24. 4.1 | Pelienue nokasaTeabHbIX YPaBHEHUH C TapaMETPOM.
25. 4.2 | Pemenue nokazaTelbHbIX YPABHEHUN C MTApaMETPOM.
26. 4.3 | Pemenue mokazaTelIbHBIX HEPABEHCTB ¢ apameTpamu. CaMOCTOSITEIb- Clp
Hast paboTa «PerieHne nokasarenbHbIX ypaBHEHUN U HEPABEHCTB C Ia-
paMETPOM».
27. 4.4 | Pemenue gorapupMHUUECKUX yPaBHEHUHN C TapaMeTPOM.
28. 4.5 | Pemenue gorapupMHUUECKUX YPaBHEHUN U HEPABEHCTB C ITapaAMETPOM.
20. 4.6 | Pemenue norapuMuUeCKuX ypaBHEHUN U HEPABEHCTB C TaPaMETPOM.
30. 4.7 | Pemenue gorapupMHUUECKUX YPAaBHEHUN U HEPABEHCTB C ITapaAMETPOM.
31. 4.8 | CamocrosarenbHas paboTa «Pemenne nmokasaTenbHbIX, Jorapupmuye- Clp
CKUX, YPAaBHEHHI U HEPABEHCTB C MapaMeTPOM).
32. 4.9 | I'paduueckuit METONI PEIICHUS 3aJaHU C TTapaMETPaMH.
33. 4.10 | Pemenue 3aganuii ¢ mapamerpamu u3 oTkpbitoro banka EI'D (OUIIN).
34. 4.11 | Pemenue 3amanuii ¢ mapameTpamu u3 oTkpeitoro banka EI'D (OUIIN).
Hroro: 34 C/p-5




IMoypounoe niiannpoBanue «Pemenue 3axa4 ¢ mapamerpamm» 11 kiace

Ne i/ Pazgen Koa- KonTpoan JarTa npoBenenust
BO IIpumeyanue
4acoB
1 IloBTOpeHue 3 Chp-1
1.1 TpuroHomeTprudeckue ypaBHEHUs C apaMEeTPaMH.
1.2 TpuroHomeTpuyeckre ypaBHEHHS U HEPABEHCTBA C MapaMeTpaMHu.
1.3 Pemenune moka3aTenbHBIX YPAaBHEHUI M HEPABEHCTB C MTapaMETPaMH. Clp
CamocTosTenpHas padora
2 Pemenne mesbix ajredpandecKux 3a1a4 ¢ napamMmeTpom 6 Ch-1
2.1 3aga4M ¢ mapaMeTpoM Ha KPpaTHOCTh KOPHEH MHOTOYJICHA.
2.2 3anauy ¢ napaMeTpoM Ha KpaTHOCTb KOPHEW MHOTOYJIEHA.
2.3 PeieHne nenbix ypaBHEHUN U HEPABEHCTB € NTapaMETPAMHM.
2.4 PeuieHne cHMMETpUYECKUX YPABHEHUN € TAPaMETPOM.
2.5 Pemenue nenpix anredOpanvdecKux YpaBHEHHM C TapaMeTPOM.
2.6 CamocrosrenbHas paboTta C/p
3 HccnenoBanue pyHknnu B 3a1a4ax ¢ NapaMeTpaMu ¢ MOMOIIBIO 7 Chp-1
MPOU3BOIHOI
3.1 HccnenoBanue GyHKIUM B 3a7a9ax C MapaMeTpaMH C IOMOIIIBIO
IIPOU3BOJHOM.
3.2 Pemienue 3a1ad Ha ONTUMU3AIHMIO C TAPAMETPOM.
33 Haxoxnenne HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAYEHUH B 3aJaHUSX C
napaMeTpaMy ¢ MOMOIIbIO0 TPOU3BOJHOM.
34 Haxoxxnenne HarnOoIbIIero M HAMMEHBILETO 3HAUCHHH B 3aJJaHUSX C
napaMeTpamu
3.5 Pemenue keiic-3anay
3.6 Pemenue 3anannii ¢ napameTpaMu (CUCTEM) C UCIIOIb30BAaHUEM
CBOMCTB (DYHKITHH.
3.7 CamocTosrenbHas padora. Vcmnonp3oBaHe MOHOTOHHOCTH M OI[EHOK C/p
B 33]1a4ax C MapaMeTpaMHu.
4 I'padpuuecknii cnocod pemieHnsi ypaBHeHUH M HEPABEHCTB ¢ Ma- 6 Chp-1
pameTpomM IIposenena
07.02.2022
4.1 I'paduueckuii ciocod pemieHust ypaBHEHUH 1 HEPAaBEHCTB C Mapa-
METpaMH.
4.2 I'paduueckuii ciocod pemeHus palMoHaIbHBIX YpaBHEHHH U Hepa-

BEHCTB C ITApaMETPOM.
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4.3

[Ipumenenne cBoWCTB (DYHKIMN TPU PEIICHUH 3alaHUH ¢ TapameT-
pamu.

4.4 [IpakTuueckas padora «I'paduueckuii cmocod pemeHus parroHaib-
HBIX YPaBHEHUI M HEPABEHCTB C UCIOJb30BaHueM 3D-penakrtopay
4.5 YpaBHEHHE OKPYKHOCTH B 33J1a4ax ¢ apaMeTpamu.
4.6 VYpaBHeHHE B OTpe3Kax B 3a7a4ax ¢ mapamerpamu. Pemenue cucrem Clp
YPAaBHEHUU C IapaMETPAMH.
5 HppaunoHnajbHbie ypaBHEHHUS U HEPABEHCTBA ¢ MapaMeTPOM 4
5.1 HppanuonanbHusle ypaBHEHUS ¢ IapaMeTpaMu. Vcrons30BaHue Mo-
HOTOHHOCTHU ()YHKIIMU TP PEIIEHUH YPaBHEHUI U HEPABEHCTB C Ia-
pameTpamu.
5.2 NppannoHanbHbie YpaBHEHUSA C TAPAMETPOM.
53 HppanuoHaibHble ypaBHEHUS U HEPABEHCTBA C TapaMETPOM
54 Hppanuonaibuble ypaBHEHUS U HEPABEHCTBA ¢ napameTpoM. HMce-
110JIb30BaHME MOHOTOHHOCTH U OLICHOK B 3aJlayax C napaMeTpaMu.
6 CucreMbl ypaBHeHHMId 1 HEPABEHCTB € MapaMeTpaMHu. 8 Kp-1
6.1 CucreMbl ypaBHEHUI 1 HEPABEHCTB ¢ TapaMeTpaMH. Pemenue 3amay
METO/I0OM OLICHOK.
6.2 Peuienue ypaBHEHHI 1 HEPABEHCTB, COAEPKAIINX IEPEMEHHYIO IO
3HAKOM MOZYJIS.
6.3 CucreMbl HPPALMOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB C IAPAaMETPOM
6.4 CucreMbl HPPaLIMOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB C IAPAMETPOM
6.5 Wrorosas koHTpoJabHAsA paboTa no TeMe «Perienne ypaBHeHu# u Hepa- K/p
BEHCTB C IIapaMeTpammu».
6.6 Pemenue cucreM ypaBHEHUH ¢ nmapameTpamu 13 BapuanTtoB EI'D.
6.7 Pemienue nppanyoHaabHbIX YPAaBHEHH U HEPABEHCTB C MMapaMeTpamMu
u3 BapuanTos EI'D.
6.8 Pemenue 3amau ¢ mapamMeTpaMu ¢ UCIIOIL30BAaHUEM HAXOXKICHHS 00Ja-
CTH ONpe/IeTICHUs U 00JaCTH 3HaYCHUH (PYHKLIUH.
Hroro: 34 C/p-4,K/p-

1
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Y4eOHO-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeIbHOIO Mpouecca:
MarepuaJbl 1jisl yYeHHKA:
— Beicoukuii B.C. 3agauu ¢ mapamerpamu npu noaroroske k EI'D, M.: Hayunsriit mup, 2011. — 316 c.
Knura nocssiniena pemieHuIo 3aaad ¢ napaMeTpaMu, KOTOPbIE U1 MHOTMX IIKOJbHUKOB TPAJAULIMOHHO SIBJISIFOTCS 3a/ladaMy MOBBILIEHHON TPYIHOCTH. 3a-
Jlauu Kiaaccu(UIMPOBaHbl KaK IO TUIAM, TaK U IO METOJaM PEIEHHH, HaunHas OT MPOCTEHIIMX 3a/4ad 10 TPYJIHBIX, BCTpEeUaroIuXcsa Ha oaumnuanax, EI'D u
BCTYNUTEIbHBIX 3k3aMeHax B MI'Y. Jlns yuammxcs 8-11 kiaccoB, yunuTenen MIK0JI, THMHA3HUM, JUILEEB, CIylIaTeaei IOArOTOBUTEIbHBIX KypCOB.

MeTtoauyeckue MaTepuabl 1JIsl YYUTEs:
— Topuwreitn I1L.U., ITononckuii B.b., SAxup M.C. . 3agaun ¢ napamerpamu. Texct". 1992. 290 c. ISBN 5-87660-004-0.
— Illecrakos C.A. Marematuka 3anauu ¢ nmapamerpom EI'D (mpodunbnseiii yposens) [lox penakmueii U. B. Smenko M3nanne cOOTBETCTBYET HOBOMY
denepanbHOMY rocynapcTBeHHOMY oOpasoBarenbHoMy cTanaapty (PI'OC) Mocksa Mznarenscteo MIITHMO 2023, ISBN 978-5-4439-1218-9.
— Tkauyk B.B. Marematuka — aburypuenty. — M.: MITHMO, 2018. — 944 c. ISBN 978-5-4439-2675-9.
Kuura npencrasnsier co0oi Hanbouiee MoNHbIA Kypce 3JIEMEHTApHOM MaTeMaTUKU JJIsl MOATOTOBKY K EI'D 1 BCTyNUTENIBHBIM 3K3aMEHaM B By3 JII000T0 YpPOB-
Hs1 CIIOKHOCTH. M31araroTcst yHMKaJlbHbIE allTOPUTMBI CAMOIIOTOTOBKH, YCIEIIHO alpOOUPOBAaHHBIE NP MOATOTOBKE K MOCTYIUIEHUIO B BETYIIIUE BY3bl CTPAHBI.
OtnenbHas TJIaBa MOCBSIIEHA BApUAHTAM BCTYMHUTEIBHBIX 9K3aMEHOB 10 MaTeMaTuke Ha Bce ¢akynbreTsl MI'Y um. M. B. JlomoHocoBa 3a 40 ¢ TUIIHUM JIeT
(1970-2016).

B nacrosiee n3ganve BKItO4YeHbl HanucaHnHble A.B. CeMEeHOBBIM METOAMYECKHE PEKOMEHIAIUH 110 TOATOTOBKE K EI'D ¢ ucnoiap30BaHuEeM TaHHOW KHUTH.

IIndpossie 00pazoBaTenbHbIE pecypchbl H MaTepuaabl cetn UHTEepHeT:
— O6pazoBarensubiii mopran PEITY EI'D https://math-ege.sdamgia.ru/

— @enepanbHBIA  WMHCTUTYT  TeAarormueckuii  uamepenmit. OTkpwITBIH  Oank  3amanmii  EI'D | Maremaruka. [IpoduibHBI  ypOBEHB..
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
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