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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPEJJMETA «<MATEMATHUKA»

Iliianupyembie

pe3yJabTaThl

JIn4HOCTHBIE — OpUEHTalMs O0yYarolMXCcs Ha JOCTH)KEHHME JIMYHOTO CYACThsl, PEaTU3alldi0 MO3UTHUBHBIX JKU3HEHHBIX IEPCIEKTUB,
pe3yJabTaTthl B cdepe | WHUIMATHBHOCTH, KPEATHBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K JIMYHOCTHOMY CaMOOIPEICICHHUIO, CIOCOOHOCTh CTABUTh IIETH U
OTHOIIEHU I CTPOUTD KU3HCHHBIC TIJIAHBI,

o0yuawmuxcst k ceoe,
K CBOeMY 3/10pPOBbIO, K
MO3HAHHUIO Ce0s:

— TOTOBHOCTh U CIIOCOOHOCTH 00OecredyuTh cebe W CBOUM ONU3KHM JOCTOMHYIO KH3HB B IPOLIECCE CaMOCTOSITEIBHOMH,
TBOPYECKON U OTBETCTBEHHOMU JIEATENBHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K OTCTAWBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTH H
CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBCHHYIO MO3UIIMIO IO OTHONICHUIO K OOIIECTBEHHO-TIOJIMTUYCCKUM COOBITHSIM IPOILIOTO
HACTOSIIIEr0 HA OCHOBE OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX LICHHOCTEW U JOCTUKEHUU HallleH CTPaHBbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C OOIICYCIIOBEYCCKUMU
HEHHOCTSAMHU U UJeaJaMH IPpaKAaHCKOro OOIIecTBa, MOTPEOHOCTh B (PU3NYECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATUSX CIIOPTUBHO-
03/I0pPOBUTEIILHOM I€SITEIIbHOCTHIO;

— MIPUHATHE U pean3alus IIEeHHOCTEH 310poBOro U 6e30macHoro oopasa Ku3HH, OepekHOEe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (DH3UUYECKOMY H TMICHXOJIOTHIECKOMY 370POBBIO;

— HETIPUSATHE BPEAHBIX IPUBBIYEK: KYPEHUSI, YIIOTPEOICHUS aIKOTOJIsl, HAPKOTHUKOB.

JInyHnocTHBIC — poccuiickasi UAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON UACHTUYHOCTU B MOJIMKYJIBTYPHOM COLMYME, UyBCTBO
pe3yabTatbl B c(epe | NpUYACTHOCTH K UCTOPUKO-KYJIBTYPHOH OOIIHOCTH pOCCUICKOro Hapoja u cyarde Poccun, maTpuoTH3M, TOTOBHOCTD K CITY>KEHUIO
OTHOLUIEHHUH OteuecTBy, €ro 3aIUTE;
o0yuarouuxcst K | — YBaO)KEHHUE K CBOEMY HApOy, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoOM, TOpAOCTH 3a CBOM Kpail, cBOIO0 Poauny, npoiioe u
Pocenn kax k Poaune | HacTosiee MHOrOHallMOHAIBHOTO Hapoja Poccun, yBaxkeHne K rocy1apcTBEHHBIM CUMBOJIaM (rep0, ¢iar, FTMMH);
(OteuectBy): - (dbopMHpOBaHHE YBaXEHHUSI K PYCCKOMY S3bIKYy KaK TOCYJIapCTBEHHOMY s3bIKy Poccuiickoit @enepanuu, sSBISIOLIEMYCS
OCHOBOM pOCCUICKON UACHTUYHOCTH U TJIaBHBIM (DAKTOPOM HAIIMOHAILHOTO CAaMOOIIPEICIICHUS;
- BOCIIUTaHHE YBaXKEHUS K KyJIbType, A3bIKaM, TPAIULMAM U 00bI4asiM Hapo0B, MpokuBatoIux B Poccuiickoit @enepanuu.
JInyHOCTHBIE - IpaXJaHCTBEHHOCTh, I'PaXJaHCKasi MO3MILIMSA aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOro OOIIecTBa, OCO3HAIOIIETO
pe3yJbTatbl B cdepe | CBOM KOHCTUTYIMOHHBIE IIpaBa U 00A3aHHOCTH, YBa)KAIOIIErO 3aKOH U MPABOMNOPSA0K, OCO3HAHHO MPUHUMAIOUIETO TPaIUIUOHHbIE
OTHOLICHHUH HaI[MOHAJbHBIE U 00IeYeIOBeYeCKHe T'YMaHUCTHUECKHE U JEMOKpPaTHUYeCKUE IIEHHOCTH, TOTOBOTO K YYacTUIO B OOIIECTBEHHOU

00y4aroumuxcs K

JKHU3HU,




3aKOHY, TOCYIapCTBY H
K IPaKIAHCKOMY
o01IecTBYy:

- MIPU3HAHUE HEOTYYXAAEMOCTH OCHOBHBIX TPaB M CBOOOJ YEIOBEKa, KOTOPHIE MPUHAIJICKAT KAKIOMY OT POXKICHHUS,
TOTOBHOCTh K OCYIIECTBIIEHHIO COOCTBEHHBIX IIPaB M CBO0O 03 HapyIIEHUs IIPaB U CBOOO APYTHX JIMI], TOTOBHOCTh OTCTaWBaTh
COOCTBEHHBIC TpaBa M CBOOOIBI YEIOBEKA M TPa)KTAHWHA COTJIACHO OOIICTPU3HAHHBIM MPHHIUIIAM U HOPMaM MEXTyHapOIHOTO
npaBa 1 B cootBeTcTBUU ¢ KoHctutynuen Poccuiickoit denepaiuu, mpaBoBas U MOJIUTHYECKAsE TPAaMOTHOCTD;

- MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOE HA
Jajore KyiabTyp, a TAKXKe pa3IndHbIX (hOpM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIBLTYPHOM MUPE;

- WHTEpPUOpHU3AIUS LIEHHOCTEH IEMOKpPAaTHU U COLMAIBHOM COJIMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pEryJHMPOBAHUIO
OTHOIIICHUH B TPYIINE WU COIMAIIBHOW OpTraHU3aIuu;

- TOTOBHOCTH O0YYaIOMIUXCS K KOHCTPYKTUBHOMY YUYaCTHIO B MIPUHITHH PELICHUH, 3aTPAarMBAIONINX UX MPaBa U WHTEPECHI, B
TOM YHCJIE B pa3IMYHBIX opMax OOLIECTBEHHON CaMOOpraHU3aIlu, CAMOYTIPaBJICHHUsI, OOIECTBEHHO 3HAYUMOM JesITeIbHOCTH;

- MIPUBEPKEHHOCTh UM MHTEPHALMOHAIN3MA, JIPY>KOBI, paBEHCTBA, B3aUMOIIOMOIIM HAPOOB; BOCIIUTAHUE YBAKUTEILHOTO
OTHONICHUSI K HALIMOHAJILHOMY JIOCT

- OMHCTBY JIIOJIEH, UX YyBCTBaM, PEIIMTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTb OOYYaIOIIMXCSl MPOTUBOCTOATH HUICOJOTHMM SKCTPEMH3Ma, HallMOHAIM3Ma, KCeHO(POOUHU; KOpPPYIILHUU;
JUCKPUMHHAIIMM TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IMPU3HAKAM W JPYTUM HETaTHUBHBIM COLIMAIbHBIM
SIBJICHUSIM.

JINYHOCTHBIE
pe3yJbTaThl B cepe
OTHOIIEHUH
o0yuaroumuxcst c
OKPYKAIIHUMU
JI0AbMH:

— HPABCTBEHHOE CO3HAHUE U TMOBEJCHHWE HAa OCHOBE YCBOCHHs OOIICUETOBEYECKUX IEHHOCTEH, TOJEPaHTHOTO CO3HAHUS H
MOBE/ICHUS B MOJHUKYJIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTHM BECTHU IUAIOT C JPYTUMH JIIOJbMH, JOCTUTaTh B HEM
B3aUMOIIOHUMAaHUs, HAXOAUTh 06HII/I€ eI 1 COTPYAHUYATD AJId UX DOCTHIKCHU A,

— NPUHITHE TYMaHHUCTHUYECKUX I[EHHOCTEH, OCO3HAHHOE, YBAXKHUTEIbHOE M J0OpOKeNaTellbHOE OTHOIIEHHE K JIPYroMy
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTh K COINEPEeKUBAHUIO W (OopMHpOBaHHE MO3UTHBHOTO OTHOIIEHUS K JIOASM, B TOM YHCIEe K JHUIAM C
OrpaHUYCHHBIMHU BO3MOXHOCTAMH 3A0POBbSI W HWHBAJIWIAM, 6epC)KHOG, OTBETCTBECHHOC MW KOMIICTCHTHOC OTHOIICHUE K
buznYECKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO APYTHUX JIIOJIeH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

— (dbopMHUpOBaHNE BHIPAKEHHON B MOBEJICHUN HPABCTBEHHOMW IMO3UIIMH, B TOM YHUCJIE CIIOCOOHOCTH K CO3HATEIBLHOMY BBIOOPY
no0pa, HPaBCTBEHHOTO CO3HaHHWs M TOBEICHHS HA OCHOBE YCBOCHHS OOIEYEeNOBEYECKUX IIEHHOCTEH M HPaBCTBEHHBIX UYBCTB
(dectu, gomra, CIpaBeITIUBOCTH, MUJIOCEPAUS U APYKEITIOOHS);

— pa3BUTHE KOMIETECHIIUNA COTPYIHUYECTBA CO CBEPCTHUKAMHU, JIETHbMHU MIIAJIIIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTEIbHOM,
0OLIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATENbCKON, MPOEKTHOM U APYTUX BUAAX JEATEIHLHOCTH.

JIMYHOCTHBIE
pe3yJbTaThl B cepe
OTHOIIEHUS
00y4aroumuxcs K
Tpyay, B chepe
COIHAJIBHO-

— yBakKeHHE KO BceM (popmam cOOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,

- OCO3HaHHBIN BRIOOP OyayIieit mpodeccun Kak myTh M CIIOCO0 peann3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTH O0ydaromuxcs K TPyA0BOH MpodeccnoHanbHOM NesSTENbHOCTH KaK K BOBMOKHOCTH Y4acTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATLHBIX MPOOJIeM;

— MOTPEOHOCTh TPYIUTHCS, YBOKEHUE K TPYAY U JIOASIM TPYyAa, TPYJIOBBIM JTOCTHKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIICHHUE K PA3HBIM BUaM TPYIOBOU ESITEIbHOCTH;




IKOHOMHUYECKHUX — TOTOBHOCTbH K CaMOOOCITy>)KMBaHHIO, BKJII04ast 00y4eHHUE U BBIITOJHEHUE TOMAIIHUX 00sI3aHHOCTEH.

OTHOIIICHMI:

KoMMyHHKaTUBHBIE BbinyCKHUK HAY4YHTCH:
- OCYIICCTBIISITh JICTIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIHbIMH (KaK BHYTPH 0OOpa3oBaTEIbHOMN
OpraHM3aly, Tak U 3a ee IMpeleiaMu), NOoAO0MpaTh HApTHEPOB ISl JIEIOBOM KOMMYHHUKAIIMM HCXOJs U3 COOOpaKeHUil
pPE3yJIbTATUBHOCTH B3aUMOJECHUCTBUS, & HE JIMYHBIX CUMITATH;
— IIPU OCYIIECTBICHUH TPyNIOBON pabOThl OBITH KaK PyKOBOJIUTENEM, TaK U WICHOM KOMAaH[bI B Pa3HBIX POJsX (reHeparop
uJeH, KPUTHK, UCTIOJIHUTEIb, BEICTYTAIOIINHN, SKCIIEPT U T.11.);
— KOOPJIUHHUPOBATH U BBHIIOJIHATH padOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMO/ICHCTBHS;
— Pa3BEPHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U TUCHMEHHBIX )
A3BIKOBBIX CPEJICTB;
- pacrno3HaBaTh KOHQJIMKTOTCHHBIE CUTYAIMH U MPEIOTBPAMIATh KOHMIMKTHI 0 UX aKTHBHOU (Da3bl, BRICTpANBATh JICTIOBYIO H
00pa3oBaTenbHyI0 KOMMYHHUKAIINIO, H30erasi JMYHOCTHBIX OIICHOYHBIX CYXKICHUU.

I[o3HaBaTebHBIC BbInyCKHUK HAYYUTCH:
— HCKaTh U HaXOJUTh 00OOIIEHHBIE CIOCOOBI PelIeHHs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh Pa3BePHYTHIH MHPOPMAIIMOHHBIH
MOVCK ¥ CTaBUTh HA €r0 OCHOBE HOBBIC (YUCOHBIC M IO3HABATEIHHBIC) 33/1a4H;
— KPUTHYECKH OLEHUBATh W HWHTEPIPETHUPOBATh HUHGOPMAIMIO C pa3HbIX [O3ULMN, pAaclo3HaBaTh U (PUKCHUPOBATH
MPOTUBOPEYHS B MH(OOPMAITMOHHBIX UCTOUYHUKAX;
- HCII0JIb30BATh Pa3JIMUHbIE MOJEIIBHO-CXEMAaTHYECKUE CPECTBA JIJIsl PEJCTABICHUS CYILIECTBEHHBIX CBSI3€M M OTHOLUEHUH, a
TaK)Ke MPOTUBOPEUNH, BBISIBICHHBIX B MH(OPMAIITMOHHBIX UICTOYHUKAX;
— HaxOJIUTh U NPUBOJIUTH KPUTUUYECKHE ApTyMEHThl B OTHOLIEHUM JIEHCTBUM M CYKIEHUN APYroro; CIOKOMHO M pa3yMHO
OTHOCHUTHCSI K KPUTHUYECKUM 3aMEYaHUsIM B OTHOIICHUU COOCTBEHHOTO CYXKIEHHS, pacCMaTPUBATh UX KaK PECypc COOCTBEHHOTO
pa3BUTHS;
— BBIXOJIUTh 32 pPaMKH y4e€OHOTO MpeaMeTa M OCYHIECTBJISAThH II€JICHANPABICHHBINH MOUCK BO3MOXHOCTEH JUIsl HIMPOKOTO
MepeHoca CpeCcTB U COCOOOB IEHCTBHS;
- BBICTPAWBATh HHIWBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYEHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U
peCypCHBIE OTPAaHUYECHHUS;
— MEHSTh U YAEPKUBATH Pa3HbIC TO3UIIMU B TIO3HABATEIBHOWN 1€ TEILHOCTH.

PeryasituBHbIe BbInyCKHUK HAY4YUTCH:

— CaMOCTOSITEJIBHO OMPEACIISATh LIEJH, 33aaBaTh NMapaMeTpPbl U KPUTEPUHU, IO KOTOPBIM MOKHO OINPENEIUTh, YTO IENb
JIOCTUTHYTA;

— OIICHUBATh BO3MOXXHBIC IMOCJIECACTBHUS JOCTHXKCHHSI TIOCTABJICHHOW IIENIM B JIEATEILHOCTH, COOCTBEHHOW >KM3HU U KU3HHU
OKPYXKAIOIINX JIOJCH, OCHOBBIBASICh HA COOOPAKEHUAX ITUKH U MOPAJIH;

— CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHOM JCSITEIIBHOCTH U KU3HEHHBIX CUTYAIUSX;




- OLIEHUBATh PECYpChl, B TOM UHUCJIE BpeMs U Jpyrue HeMmaTepuallbHble pecypchbl, HEOOXOAUMBIE Ul JOCTHXKEHUS
IIOCTaBJICHHOW LIEIH;

- BBIOMPATh MYyTh JOCTHKEHHS 1M, IJIAHWPOBATh PEIHICHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepHajbHBIC H
HEMaTepuabHbIEC 3aTPATHI;

- OpraHu30BbIBaTh 3()(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JJIS IOCTHXKEHUS TIOCTABIICHHOM LIeNH;

- COIIOCTABJIATH MOJIyYEHHBIN PE3YJIbTAT AEATEIBHOCTH C IOCTABJICHHOU 3apaHee LEbIO.

IIpoexTHast
AeATeJIbHOCTD

- IUIAHUPOBATh U BBINOJHATh Y4eOHOE UCCIEJOBaHUE U YUeOHBIN MPOEKT, UCIOJb3YsI 000pYyI0BAHNE, MOJEIIN, METObl U IPUEMBI,
aJIeKBaTHBIE HccleyeMoll npobieme;

- UCII0JIb30BaTh TAKUE MAaTEMaTHUYECKUE METO/bl U NMPUEMBI, KaKk adCTpakLus U WIcalln3alus, J0Ka3aTeIbCTBO, J0KA3aTEIbCTBO OT
IPOTHBHOTO, JIOKAa3aTeIbCTBO IO AHAJIOTUHU, OIPOBEP)KEHHE, KOHTPIpPUMEp, HHAYKTHBHbIE M JIEAYKTUBHBIE DPACCYKACHUS,
IIOCTPOEHUE U UCIIOJHEHNE AITOPUTMA;

- HUCIOJb30BATh TAKUE €CTECTBEHHO-HAY4YHbIE METOJbl M INPHEMBI, Kak HaOJIIOJEHUE, MOCTAaHOBKA IPOOJEMBbI, BBIABHIKECHHE
«XOpOILIEH TMIOTE3bl», SKCIEPUMEHT, MOACIUPOBAHNE, UCIIOIb30BAHUE MAaTEMATUYECKUX MOJEIIEH, TEOpeTUUecKoe 000CHOBAHUE,
YCTaHOBJICHHE I'PaHML] IPUMEHUMOCTH MOJIEJIN/TEOPHH;

- HCIIOJIb30BAaTh HEKOTOPBIE METOJbl IOJYYEHUsI 3HAHWM, XapaKTepHbIE JJIs COLMAIbHBIX M HCTOPUYECKHMX HAyK: IOCTAaHOBKA
po0JIeMbl, OIPOCHI, OMMCAHUE, CPABHUTEIIBHOE UCTOPUUYECKOE OIMCaHHUe, OObSICHEHUE, UCIIOIb30BAHUE CTATUCTUYECKUX JAHHBIX,
UHTEpIpeTanus (paxkTos;

- ICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pPEHUS, UCIIOIb30BATh S3bIKOBBIE CPEJCTBA, a/I€KBaTHBIE 00CYXk1aeMoi polieme

HaBbixkn padotsl
HHpopmanmen

HaXOJIUTh B TeKCTe TpeOyemyro mH(popmanuio (mpoleraTh TEKCT Iia3aMu, ONpPENeNATh ero OCHOBHBIE 3JEMEHTHI, COMOCTABIATh
¢dopMbl BbIpakeHUs MHGOpPMAlMKM B 3alpoce U B CAMOM TEKCT€, YCTAHABIMBATh, SBIAIOTCA JIM OHU TOXAECTBEHHBIMH HIIU
CHHOHUMUYECKUMH, HAXOJAUTH HEOOXOIUMYIO €IMHUILY HH(POPMAIIHH B TEKCTE);

- BBIEJISITH HE TOJIBKO IVIABHYIO, HO ¥ N30BITOYHYIO HH(POPMALIUIO;

- COIIOCTABJIATh pPa3HblE TOUKHU 3PEHUSI U Pa3Hble HCTOYHUKHN UH(OpPMAaIIMU 0 3a/laHHOM TeMe;

- IpeoOpa3oBBIBATh TEKCT, UCIONIb3Ysl HOBBbIE (POPMBI IpecTaBiaeHus HHGopMauu: GopMyJibl, rpaduKy, TUarpaMMsl, TaOJIUIb! (B
TOM YHUCJIC TUHAMHUYCCKUE, SJICKTPOHHBIC, B YaCTHOCTHU B MPAKTUYCCKUX 3az1aqax), NEPEXOAUTH OT OAHOTI'O MPEACTABICHUA JaHHBIX K
ApyroMy;

- Ha OCHOBC UMCIOIUXCA 3HAHWH, JKU3HCHHOT'O OIIbITa MOABEPTraTb COMHCHHUIO JOCTOBEPHOCTDH

- UMerolIelcss nHpopMaly, oOHapY)KUBAaTh HEJAOCTOBEPHOCTh IMOJIydaeMol HH(pOpMaIyy, npodessl B HHGOPMALUU U HAXOAUTh
MyTH BOCIOJHEHUS 3TUX NMPOOEIOB;

- B Iporecce padoThl ¢ OJTHUM WJIM HECKOJIBKUMH UCTOYHUKAMHU BBISIBIATH COJEPIKALIYIOCS B HUX MPOTHBOPEUUBYIO, KOH(PIUKTHYIO
uH(pOpMalLIHIO;

- HCIOJIb30BATh MOJYYEHHBINH OIBIT BOCIIPUATHS HHPOPMALIMOHHBIX O0OBEKTOB JIJIsl 000TaleHNs YyBCTBEHHOTO OIbITA, BHICKA3bIBATh
OLICHOYHBIE CYK/ICHUS U CBOIO TOUKY 3pEHHS O OJyYEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).

- HaXOJUTh B TeKCTe TpeOyeMyro HH(OPMAIIHIO (B COOTBETCTBHH C LIETSIMU CBOEH JI€ATEIILHOCTH);

- OPUCHTUPOBATHCA B COACPIKAHUU TCKCTA, IOHUMATh HCJ’IOCTHBIﬁ CMBICJI TEKCTA, CTPYKTYPUPOBATH TCKCT,




- YCTaHaBJIMBATh B3aMMOCBA3b OIIMCAHHBIX B TCKCTEC CO6BITHI>'I, HBHCHHﬁ, IIpOoLIECCCOB;
- PE3FOMHUPOBATE I'NTaBHYIO UACHO TCKCTA.

OCHOBBI
YUTATEJIbCKOH
KOMIIeTCHIIUHU

BbINYCKHUK HAYYHTCS:

- OOBSICHATH MOPSIIOK YaCTSH/MHCTPYKIHMMA, COJIEPKAIINXCS B TEKCTE;

- COIIOCTABIISITH OCHOBHBIE TEKCTOBBIC M BHE TEKCTOBBIE KOMIIOHEHTHI: OOHAPY)KUBATh COOTBETCTBUE MEXKIY YAaCThIO TEKCTA M €ro
oOmielt uaeeit, copMyIupoBaHHON BOIPOCOM, OOBSICHATh Ha3HAYEHUE KAPThI, PUCYHKA, MOSCHATh YaCTH TpaduKa WIN TaOJIUIbl 1
T. I.;

- ONpeAeNsATh Ha3HAYEHUE Pa3HBIX BUJIOB TEKCTOB;

- HaXOIWUTh B TEKCTe TpeOyemyro mH(popManuio (mpoderaTb TEKCT IIa3aMu, ONPENesiTh €ro OCHOBHBIE JIEMEHTHI, COIIOCTABIIATh
¢dopMbl BEIpaKeHUS WHPOpPMALMK B 3apoce W B CaMOM TEKCTE, YCTAaHABIMBATh, SBISIOTCS JIM OHH TOXXJICCTBEHHBIMU WIIH
CHHOHUMHYECKHMH, HAaXOUTh HEOOXOAUMYIO €IMHUILY HH()OPMALIUK B TEKCTE);

- BBIACTIATH HE TOJIBKO IJIABHYIO, HO U M30BITOUYHYIO HH(OPMAIIHIO;

- COIIOCTABIISITh Pa3HbIE TOUKU 3PEHUS U pa3Hble ICTOYHUKH MH(OpMALINK 110 331aHHOH TeMeE;

- TpeoOpa30OBBIBATh TEKCT, UCIOB3Ysl HOBbIE (OPMBI IpeAcTaBiIeHus nHpopMmanuu: GopMyIibl, rpaduku, AHarpaMMbl, TaOIHUIIbI (B
TOM YHCIIC TUHAMHYECKHE, SJIEKTPOHHbIE, B YACTHOCTH B MPAKTHYECKUX 33J[a4yax), IEPEXOAUTh OT OJHOTO IPEICTABICHUS TaHHBIX K
Apyromy;

- OIIGHUBATh YTBEP)KJCHUS, CACTAHHBIC B TEKCTE, HCXOSI U3 CBOMX IPEICTABICHUI O MUpE;

- HaxOIWTb JOBOJBI B 3aIIUTYy CBOCH TOUKH 3pEHIS,;

- OTKJIMKAThCS Ha (popMy TEKCTa: OLEHMBATh HE TOJNBKO COJEpXKAHUE TEKCTa, HO M ero (opMy, a B LIEIOM — MAacTEpPCTBO €ro
UCTIOJTHEHUS;

- Ha OCHOBE MMEIOIINXCS 3HAHWA, )KU3HEHHOTO OITBITa ITOABEPTaTh COMHEHHIO JOCTOBEPHOCTD

- uMeronleiics nHpopmanuu, oOHapyKUBaTh HEJOCTOBEPHOCTD MOJIydaeMOM MH(pOpMaLUH, Mpodessl B MH(POpMaMK U HaXOAUTh
IIyTH BOCIIOJHEHUS 3TUX NMPOOEIOB;

- B IIpolecce paboThl C OAHUM WIIM HECKOJIBKMMU UCTOUHUKAMU BBISBIIATH COJIEPIKAILYIOCS B HUX TPOTHBOPEYUBYIO, KOHPIUKTHYIO
uH(pOpMaIIIO;

- WCIIONB30BaTh IOJYYEHHBIH ONBIT BOCHPHUATHS HH(GOPMAIMOHHBIX OOBEKTOB Ui OOOTalleHHss YYBCTBEHHOI'O OIIbITa,
BBICKA3bIBaTh OIICHOYHBIE CYXKACHUS M CBOIO TOUKY 3PEHUS O TIOJTYYEHHOM COOOIICHNH (TIPOYNTAHHOM TEKCTE).

- TOHHMMATh JIyIIEBHOE COCTOSTHIE NEPCOHAXKEN TEKCTa, CONEPEKUBATH HM.

YUTATh TEKCT C BEIOOPOYHBIM IIOHUMAaHNEM HY)KHOW WM MHTEpECYyoIel nHpopMarum;

BECTH JHAJIOT;- OTOMPATh U MCIIOJIL30BaTh SI3BIKOBOM MaTepHal Uil 0€30acHOTO MOBEIEHNS B OOIIECTBE;

IIpeamerHbie

ba3oBblii ypoBeHb
«IIpo0JieMHO-GpyHKIMOHAIBHBIE PEe3yJIbTATBD)

Pazgen

BblﬂyCKHHK HAYYIHUTCHA BLIl'[yCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYHUTHCHA




Heaun OCBOEHUS
npeamera

DJIeMeHTBbI Teopuu
MHOKECTB "
MaTeMaTHYeCKoi
JOTUKH

Yuciia 1 BbIpaKeHUs

I[J'ISI HUCIIOJIB30BaHUsA B HOBCGﬂHCBHOﬁ KHU3HHU u
obecrnieyeHns BO3MOXKHOCTHU YCICHIHOT'O IMPOAOJIKEHUSA
06pa3OBaHI/IH Io CICuuaJIbHOCTAM, HE CBjIA3aHHBIM C
IMPUKJIAAHBIM HMCIIOJIb30BAHUEM MaTEMaTUKU

— OmnepupoBarb Ha 0a30BOM YPOBHE TOHSATHIMU:

KOHCYHOC MHOXXCCTBO, 9JICMCHT MHOKECTBaA,
MMOAMHOXKECTBO, INEPCCCUCHUC U OGBGI[I/IHGHI/IG MHOXKCECTB,
YHUCJIIOBBIC MHOXCCTBA Ha KOOp,HHHaTHOﬁ HpHMOﬁ,

OTPE30K, UHTEPBAJI,
- ornepupoBaTth Ha 0a30BOM YPOBHE IOHSTHUSIMHU:
YTBEP)KACHHUE, OTPULIAHUE YTBEPXKACHUS, HCTUHHBIE WU
JIO)KHBIE YTBEpXKACHMS, INPUUYMHA, CJIEACTBUE, YaCTHBIN
cilydail 00IIero yTBepK/AeHus, KOHTPIIPUMED;

- HaXOJIUTh I[epeceueHrue U O0OBbeAMHEHHE JBYX
MHO’KECTB, IPEACTABICHHBIX IpaUueckd Ha YHCIOBOU
IIPSAMOM;

- CTPOUTH Ha YHUCIOBOM IMPSAMON IOJMHOXKECTBO
YUCJIOBOTO  MHOXKECTBA,  3aJIaHHOE  IPOCTEUIINMH
YCIIOBUSIMU;

- pacrio3HaBaTh JIOXKHbBIE YTBEpXKJIEHHs, OIIMOKH B
paccyXIeHUIX, B TOM YHUCJIE C MCIOJb30BaHUEM
KOHTPIIPUMEPOB.

B mnoBcenHEBHOM JKM3HM M IIpU H3YYEHUM JPYIHX

NpeaAMETOB:
- HCIIOJB30BaTh YHCIIOBBIC MHOXKECTBa Ha
KO OpHHHaTHOﬁ HpHMOﬁ JJIA OIINCaHUuA PCAIBHBIX

MPOLIECCOB U SIBJICHUI;
MPOBOJUTH JIOTUYECKUE PACCYKJIECHUS B CUTyalUsX
MOBCEIHEBHOM XU3HU

- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH:
[[eJI0€ YHUCIO, JNEIUMOCTh YMCEN, OOBIKHOBEHHAsI JpOOb,
JecsATUYHas Ipo0b, pallMOHATIBLHOE YHCIIO, TPUOINKEHHOE

Z[J'IH Pa3BUTHA MBIINIJICHUA, HCIIOJIb30BAHUA B HOBCCI[H@BHOIZ KHN3HU

1 oOecrieyeHHs] BO3MOKHOCTH YCICUIHOT'O IIPOAOJIKECHUA 06p330BaHI/IH
0 CHCHHUAJIBHOCTAM, HC CBA3AHHBIM C IPUKIAIHBIM HCIIOJIB30BAHHUEM
MaTEMAaTHKU

— OnepupoBarh MOHATHSMHU: KOHEYHOE MHOXECTBO, DJIEMEHT
MHO>KECTBA, MOJMHOECTBO, IepeceueHue U OO0bEeINHEHUE MHOXKECTB,
YUCJIOBbIE MHOXKECTBA Ha KOOPJMHATHOW MPSMOM, OTPE30K, MHTEPBA,

[NOJIYUHTCPBAJI, IPOMCIKYTOK C BBIKOJIOTOM TO‘{KOI>'I, rpa(bnqecxoe
MMPCACTAaBJIICHUEC MHOKCCTB Ha KOOpIIHHaTHOﬁ IIJIOCKOCTH,
— OIICpHUpPOBaATH IOHATHUAMMN: YTBCPIKACHHUC, OTpHULAHUC

YTBEPKACHUSI, ICTUHHBIEC U JIOKHBIE YTBEP)KIICHUS, IPUYUHA, CIICACTBHE,
YACTHBIN cllydail OOIIEero yTBEp:KIEHUS, KOHTPIPUMED;

— MIPOBEPSITH MPUHAJJIC)KHOCTD HJIEMEHTa MHOXKECTBY;

— HAXOJIUTh MepeceyeHrue U 00bEIMHEHNE MHOXKECTB, B TOM YHCIIE
[PE/ICTABICHHBIX IpaQUuecKd Ha YUCIOBOM MPSIMON U Ha KOOPIMHATHOW
MIOCKOCTH;

— MPOBOJIUTH JIOKA3aTeJIbHBIC PACCYXKIEHUsS Uil O0O0OCHOBAaHUS
MCTUHHOCTHU YTBEPKJICHUMN.

B 1noBce1HEBHOW KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

- HCIIOJIB30BATh YMCJIOBBIE MHOXKECTBA HA KOOPJAUHATHOMN MPSIMOM U
Ha KOOPAWHATHOW IUIOCKOCTH JUISl ONMMCAHUSl PEAIbHBIX IIPOLIECCOB M
STBJICHMIA,

[IPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B CUTyalUsX IOBCEIHEBHOMN
PKU3HM, IIPU PEIICHHUH 3a/1a4 U3 IPYTUX IPEIMETOB

— CB0OOOIHO OmMEepUpOBaTh MOHATHUSAMU: IIENI0€ YHUCIIO, JACIUMOCTD
qrcell, OOBIKHOBEHHAs JIPOOb, AeCSITUYHAs P00k, pallOHATBHOE YUCIIO,
MpUOMKEHHOE 3HAYCHHE YHCIIa, YaCTh, JIOJIsl, OTHOIIIEHWE, MTPOIICHT,




3HAYEHUE YHCJIA, YacTh, MAOJS, OTHOILIECHUE, IPOLEHT,
NOBBILICHUE M IOHWKEHME HAa 33JaHHOE  YHCIO
MPOLIEHTOB, MacCIITa0;

- ornepupoBaTth Ha 0a30BOM YpPOBHE IOHATHSMU:
JorapuM UHUCla, TPUTOHOMETPHUYECKAs OKPYKHOCTH,
rpagycHas Mepa yIia, BeJIMYMHa YIJIa, 3aJaHHOT0 TOYKOU
Ha TPUTOHOMETPUYECKOM OKPY>KHOCTH, CHHYC, KOCHUHYC,
TQHI'CHC U KOTAHIEHC YIJVIOB, MMEIOIIMX IPOU3BOJIBHYIO
BEJIMYNHY;

- BBITNOJIHATh apU(PMETUUYECKUE AECUCTBUS C LIEIbIMU
Y pallMOHAJILHBIMU YU CIIAMU;

- BBITOJIHATh HECJIOXKHBIE npeoOpa3oBaHus
YHCJIOBBIX BBIPAKEHUHN, COAEpXKALIUX CTENEHU YHCE,
700 KOPHU U3 YUCEI, TUOO0 JorapuMbl YHCEIT;

- CpaBHUBATh pallMOHAJIbHBIE YK CIIa MEXTy COOOH;

- OLICHMBAThb U CpaBHUBaThb C PalUUOHAIbHBIMU
YUCIaMU 3HAYEHHs LENbIX CTEIEHEH 4YHUCel, KOpPHEH
HATypaJbHOM CTENEHH W3 YHCes, JorapupMoB 4YHCEN B
IPOCTBIX CIIy4dasx;

- n300paxkaTb TOUKaMU Ha YMCIIOBOM MpPSIMOM 1ieJble
Y PallMOHAJIbHBIE YHCIIA;

- n300paxaTh TOUKaMU Ha YUCJIOBOM NpPSIMOM LieJble
CTETNIEHW YMUCEJl, KOPHU HATypaJbHON CTETNIEHM W3 YUCEIl,
Jorapu(Mmbl UUCEI B MPOCTHIX CIyYasX;

- BBITOJIHATH HECJIOKHbIE TPeoOpa3oBaHus 1EeNbIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHU;

- BBIpaXKaTh B NPOCTEHIINX ClIydasX W3 PaBEHCTBA
OJIHy IEPEMEHHYIO Yepe3 IpYTHe;

- BBIUNCIATH B IPOCTBIX  CIy4asX 3HA4YECHMUS
YUCIOBBIX W OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIISA
HE0O0XO0JUMbIE TIOJICTAHOBKH U NMPeo0pa3oBaHMUs;
- n3o0paxarb CXEMaTHYeCKH  yrodi,
KOTOpOTO BBIpa)ke€Ha B Tpajaycax;

- OLICHMBAaTh 3HAaKH CHUHYCa, KOCHHYyCa, TaHTEeHca,
KOTaHT€HCa KOHKPETHBIX YIJIOB.

BCJIMUYHHA

[IOBBIILICHUE U MIOHM)KEHHE Ha 3aJJaHHOE YUCIIO IIPOLIEHTOB, MacIlTao;

— NPUBOJUTh TPUMEPBl 4YHMCEI C 3aJaHHBIMM  CBONCTBaMHy|
NICJIMMOCTH;

- OIIEpUPOBATH MOHATHAMM: norapupm quca,
TPUTOHOMETPHUUECKAs OKPY’KHOCTb, pajJliaHHasl U TpajycHas Mepa yria,
BEIMYMHA yIja, 3aJaHHOTO TOYKOM HA  TPUTOHOMETPUYECKOU
OKPYHOCTH, CHUHYC, KOCUHYC, TAH[€HC U KOTAHI'€HC YIJIOB, UMEIOIINX
[IPOM3BOJIbHYIO BEJIMYKHY, YNCIA € U T

— BBIMOJIHATE  apU(METHUECKUE JEHCTBHs, cOuYeTas YCTHBIE W
MCbMEHHbIE IPUEMBI, IPUMEHSISI P HEOOXOMMOCTH BBIYUCIUTEIbHBIE
YCTPOMCTBA,

— HaXOJWTh 3HAYEHMsI KOPHsS HATypaJbHOM CTENEHH, CTENEHU C
palMoHaNBPHBIM  TIOKa3areneM,  Jorapudma,  HUCHONB3ys 1Y
HEO0XO0JMMOCTH BbIUMCIUTEIbHBIE YCTPOICTBA;

- II0JIb30BAaTbC  OLIEHKOW M TPUKHUIKOM TpU IPAKTHUECKHUX|
pacuerax;

- OPOBOIUTh IO  M3BECTHBIM  (opMylaM U IpaBUiaM
npeoOpa3oBaHuss OyKBEHHBIX BBIPQKEHUH, BKJIIOYAIOIIUX CTEIECHH,
KOpHH, JIOrapu(Mbl 1 TPUTOHOMETpHUUYECKUE (PYHKINH;

— HAaXOJUTh 3HAUYEHUs YHUCIOBBIX U OYKBEHHBIX BBIpaKEHUI,
OCYIIECTBIISISE HEOOXOMMbIE TIOJICTAHOBKH M NPE0Opa30oBaHMUs;

- n300pakaTh CXEMaTHUECKH YTOJI, BEIMYMHA KOTOPOTO BhIpaXkeHa
B Ipajlycax WM pajiiaHax;

— UCIIOJIb30BAaTh MPU pELIEHUH 3a7ad TaOJIU4YHbIE 3HAuYEHUs
TPUTOHOMETPUUECKUX (QYHKIUI YIJIOB;

- BBITOJHATh NIEPEBO BEJIMYMHBI yIJla U3 PaJMaHHOW MEpHI B
rpagyCHYIO U 0OpaTHO.

B noBceHEBHOM KU3HH U MPU U3YUEHUU JPYTUX yUEOHBIX MPEAMETOB:

— BBIMOJIHATE JCUCTBUSL C YHCIOBBIMU JAaHHBIMU TIPU PpEIICHUY|
3a/lad NPaKTHUECKOro XapakTepa M 3aJad M3 pa3IMuHbBIX obiacTei
3HAaHUI, UCMONB3Yys NPU HEOOXOAMMOCTH CIIPAaBOYHBIE MaTepUallbl U
BEIUMCIIUTENLHBIC YCTPOICTBA;

— OLICHUBATh, CpPaBHUBATh W WCIIOJNB30BaTh TIPU  PEIICHHUH

MPAKTUYCCKUX 3aaa4 YUCIJIOBLIC 3HAUCHUA PCAJIbHBIX BCJIIMYMH,




YpaBHeHus
HepaBeHCTBA

B mnoBcenHeBHOM KHM3HM M INpPU U3YyYEHUM JAPYTUX
y4€OHBIX IPEIMETOB:

- BBINOJIHATh BBIUMCIICHUS TIPU PELICHUM 3ajad
IPAaKTUYECKOI'0 XapaKkTepa;

— BBITOJIHATh MIPaKTUYECKHE pacueTsl c
UCIOJIb30BAaHUEM HPU  HEOOXOJUMOCTH  CIPaBOYHBIX
MaTepHaIOB U BBIYMCIUTEIbHBIX YCTPOUCTB;

- COOTHOCHUTh peanbHble BEJINYMHBI,
XapaKTePUCTUKH OOBEKTOB OKPY’KAIOIIEro MHpa C HX
KOHKPETHBIMHU YHUCJIOBBIMU 3HAUEHUSIMY;

- UCTIOJIB30BaTh METOIBI OKPYTIICHHS, TPHUOIKESHHS
U TPUKUIKA TPU  PELIEHUH NPAKTUYECKUX 3a/ad
HOBCEHEBHOM KU3HU

- Pemare nuHeiHBIE ypaBHEHUS M HEpPaBEHCTBA,
KBaJIpaTHbIC YPAaBHCHUS;

- pemate jorapudmMuueckue ypaBHeHus Buua 109 a
(bx + ¢) = d u nmpocreiiniie HepaBeHcTBa Buaa 10g 2 X < d;
- pelllaTh TIOKa3aTeNbHbIE ypaBHEHHs, BHaa a® = d
(rme d MOXKHO MIPEACTaBHUTH B BHJIE CTETIEHU C OCHOBAaHHEM
a) u mpocreiimue HepaBeHcTBa Buaa a° < d (rme d
MO>KHO MPEJICTABUTH B BHJIEC CTEIICHH C OCHOBAHUEM 4);.

- NPUBOJUTH  HECKOJIBKO  NPHUMEPOB  KOpPHEH
MPOCTEHIIIEr0 TPUTOHOMETPUYECKOTO YPaBHEHHS BUJIA: Sin
X=4a,CosX=a,tgx=a,ctgx=a, rae a— TaOIU4HOE
3HQYEHUE  COOTBETCTBYIOIIEH  TPUTOHOMETPUYECKOMN
byHKIMN.

B mnoBCcenHEBHOW JKH3HM W IIPU M3YYEHUHM JIPYTHUX
IIPEAMETOB:

- COCTABJIATh W pELIaTh YPAaBHEHUS U CUCTEMBI
YPaBHEHUN IIPU PELIEHUU HECIOXKHBIX IPAKTHYECKUX
3a1a4

KOHKPCTHBIC YHMCIIOBBIC XapaKTCPHUCTUKHU 00BEKTOB OKpYKarIlero Mmmupa

- Pemate panuoHanbpHble, NOKa3aTelIbHbIE U JIOrapupMHUUECKUe
YpaBHEHHS U  HEPAaBEHCTBA, MPOCTEHIIME HPPALUOHAIbHBIE M|
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI;

- MCII0JIb30BaTh METO/IbI PELICHHs YPaBHEHUI: IPUBEECHUE K BUILY
IPOU3BEJICHUE PAaBHO HYJIO» MU «YaCTHOE PaBHO HYJIIO», 3aMEHQ|
[IEPEMEHHBIX;

- MCII0JIb30BaTh METOJ] MHTEPBAJIOB JIJISl PELIEHNS] HEPaBEHCTB;

- UCMONb30BaTh Tpauueckuil MeTon Uil  NPUOIMKEHHOTO
[pelIeHrs ypaBHEHNU U HEPABEHCTB;

- n300pakaTh Ha TPUTOHOMETPUUECKOH OKPYKHOCTH MHOXKECTBO
pELIEHNI IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;
- BBINOJIHATH OTOOpP KOpPHEN ypaBHEHUI WM pellleHUil HepaBeHCTB
B COOTBETCTBUU C JONOJIHUTEIBHBIMU YCIOBUSAMHU U OTPAaHUYECHUSMHU.

B moBcenHeBHOM KU3HU U MTPU U3YUCHHUH IPYTUX YICOHBIX TIPEIMETOB:

— COCTaBJIATh M peEIlaThb YpPaBHEHUSA, CHUCTEMbl YpaBHEHUU W
HEpaBeHCTBA MPH PEIICHUN 33]1a4 JPYTHX yUeOHBIX MPEAMETOB;

— HCIOJIb30BAaTh YPABHEHHUS M HEPABEHCTBA JUISl IOCTPOEHUS U
WCCIICIOBAHUSI TMPOCTEHIIMX MATEeMaTHYECKUX MOJIENIEH pealbHBIX
CUTyalMi WIK IPUKIIAIHBIX 3a/1a4;

— YMETb  HMHTEPOPETUPOBATH  MOJYYEHHBIA TPU  PELICHUH




DYyHKIUH

— OnepupoBarb Ha 0a30BOM YPOBHE IOHSATHSIMHU:
3aBUCUMOCTb BEJIMYMH, (YHKIMsI, apfyMEHT U 3HaueHUe
¢dyHKIMHU, 00J1aCTh OMpEAETICHUS U MHOXKECTBO 3HAYCHHM
byHKIMH, TpadUK 3aBUCUMOCTH, Tpaduk QyHKIUH, HYJIU
(GYHKINU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pAaCTaHHE
Ha YHMCIOBOM IIPOMEXYTKE, YyObIBaHME Ha YHCIOBOM
IPOMEXYTKE, HauOosblllee M HAaUMEHbIIEE 3HAYCHHE
(GYHKIMHM Ha 4YHMCIOBOM IIPOMEXYTKE, IMepHOoAnYecKast
GyHKIUS, IEPUOT;

- ornepupoBaTth Ha 0a30BOM YPOBHE IOHSTHUSIMHU:
npsMass W oOpaTHas MPONOPLUUOHAIBHOCTh JIMHEHHa,
KBaJpaTHYHAs, JorapupMHUUecKass H MoKa3aTeJIbHas
(byHKLIMHU, TPUTOHOMETpHUYECKUE QyHKINHY;

- pacrio3HaBaTh rpauKd 3JIEMEHTApPHbIX (DYyHKIMIA:
npsMOM M OOpaTHOW MPOMOPIUOHAIBHOCTH, JTHHEHHOH,
KBaJPaTUYHOM, JorapuMHUUECKO M TOKa3aTelbHOM
GyHKIUHI, TPUTOHOMETPUUYECKUX (PYHKIIHI;

- COOTHOCUTh T'pa(UKU 3IIEMEHTApHbIX (DYHKIIMIMA:
npsMOil M 0OpaTHOW NPONMOPIUOHAIBHOCTH, JHMHEHHOH,
KBaJpaTUYHOM, JorapupMuyYeckol U IOKa3aTeIbHOU
GyHKUMH, TpUroHOMETpHUYeCKUX QYHKIMU ¢ hopMyamH,
KOTOPBIMH OHH 3a/1aHbl;

- HaXoAWTh MO TpaduKy NpUOIMHKEHHO 3HAYECHUS
(GYHKIIUM B 33/1aHHBIX TOYKAX;

- omnpeneniarth 1o Tpauky CBOHCTBA (YHKIMU
(HynM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKU
MOHOTOHHOCTH, HaOOJIbIINE U HAUMEHbIINE 3HAUCHUS U
T.1L.);

- CTPOUTH ICKH3 rpaduxa ¢byHKIMH,
yJIOBJIETBOPSIONIEH NPUBEACHHOMY Ha0Opy YCIOBHUI
(MpoMexXyTKH BO3pacTaHusi /| yObIBaHWs, 3HAYCHHE
(GYHKIMU B 3aJJaHHON TOYKE, TOUKH HKCTPEMYMOB H T.JI.).

YpaBHEHUS, HEPaBEHCTBA WJIM CHCTEMBbI pe3yJibTaT, OLECHHUBATH €ro
MpaBaonoo0ue B KOHTEKCTE 3aJaHHOW pEaJIbHOW CHUTYyallMM WIIH|
MPUKJIATHOMN 3a1a4n

— OmnepupoBaTh MOHATHSIMHU: 3aBUCHUMOCTb BEJIMYMH, (DyHKIMS,
apryMEHT M 3HaueHue (YHKLUHU, 00JIACTh ONpPENENCHUs U MHOKECTBO
3HaYeHUH (QYHKIMU, Tpaduk 3aBHCUMOCTH, rpaduk (QyHKIUH, HYIH|
(yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAcCTaHUE HA YUCIOBOM
MpOMEXyTKe, yObIBaHWE Ha YHCIOBOM IIPOMEXKYTKE, HauOoibliee WU
HaVMEHbIlIee 3HaueHHe (PYHKUMHM HA  YHUCIOBOM  IPOMEXYTKE,
nepuoaudeckast GyHKIUs, IEPHO, YeTHAs U HeueTHast (QyHKIINU;

— OIIepupOBaThH MOHSTUAMU: npsimast u obpaTHas
IPONOPLHUOHAIBHOCTD, JIMHEHHAs, KBaJpaTHuHas, Jorapupmuueckas H
nokaszaresibHas (yHKIHUH, TPUTOHOMETPHUYECKUE (PyHKIUHY;

— OTIpeNIeNIATh 3HaueHHe (YHKIHMU 10 3HAYCHHWIO apryMeHTa Npu
pa3InYHbIX criocobax 3afaHus QyHKINU;

— CTPOUTH TpaPUKH U3yUEHHBIX QYHKIMH;

— OIUCBIBATh O TpaQuKy U B MPOCTEHHIMX Cilydasx Ho (Gopmyiie
MOBEJCHUE U CBOMCTBA (PYHKUIMH, HAaXOOuThb MO Trpaduky GYHKIUH
HarOOJIbIINE U HAUMEHBIINE 3HAUCHNUS;

- CTpOUTh  3CKM3 Trpaduka  (QyHKIMH,  YyJIOBJIETBOPSIONIEH
PUBEICHHOMY HAOOpy YCIOBUH (IPOMEXYTKU BO3pacTaHMs/yObIBaHMS,
3HaueHUe QYHKIMH B 3aJJaHHON TOYKE, TOUKH SKCTPEMYMOB, aCUMIITOTHI,|
HYJIH QyHKIUM U T.1.);

- pelaTte  ypaBHEHMs, IIPOCTEHIIME CHUCTEMBl  ypaBHEHHUI,|
MCIIONIb3Ysl CBOMCTBA (PYHKIUI U MX TpaHKOB.

B moBcenHeBHOM KU3HU U MTPU U3YUCHUH IPYTUX YICOHBIX TIPEIMETOB:

— OTpeAeNaTh Mo rpadukaM ¥ HCIONB30BaTh ISl PEIICHHUS
MPUKIATHBIX 3a]ad CBOMCTBA peajJbHBIX IPOIECCOB U 3aBHUCHUMOCTEH
(HanOoNbIlIUe ¥ HAUMEHBINNE 3HAYCHHS, TPOMEXKYTKH BO3pACTaHUS W
yObIBaHUS (PYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHUMITOTHI,
Mepuoa U T.11.);

— WHTEpPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE  KOHKPETHOU
MPAaKTUYECKOW CUTYalUH;

— ompenenaTh 1o TpadukaM TMPOCTEUIINE  XapaKTEPUCTUKH




JJIeMeHThbI
MATEMATHYECKOI0
aHaAJIN3a

B mnoBcenHEBHOM JKM3HM M IIPU M3YYEHUM JPYrUX
IIPEMETOB:

- onpenenaTe o rpadukaM CBOMCTBa peabHbBIX
IPOIIECCOB M 3aBUCUMOCTEH (HAaNOOJIbIINE U HAUMEHBIITHNE
3HA4YEHUs, IPOMEXKYTKH BO3pacTaHusd M yObIBaHUS,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.1I1.);

- UHTEpPIPETUPOBATh  CBOWCTBA B
KOHKPETHOM IIPAKTUYECKON CUTYyaluu

KOHTCKCTC

- OnepupoBath Ha 0a30BOM YpOBHE TOHSTHSIMH:
pou3BoIHAS (DYHKIIMU B TOYKE, KacaTelIbHAs K TpaduKy
byHKIUH, Tpou3BoAHAs QYHKIUY;

- OTpeeNATh 3HAUYCHHE IMPOU3BOAHON (YHKIUU B
TOYKE 110 W300paKCHHUIO KacaTelbHOWM K Tpaduky,
IIPOBEICHHON B 3TOM TOUKE;

- peniaTh HECIOXKHBIC 33J1a4l Ha MPUMEHEHHUE CBS3U

MEXIY TPOMEKYTKAMU MOHOTOHHOCTH U TOYKAMH
sKcTpemMyMa  (YHKUIMH, C  OJHOM  CTOPOHBI, H
MIPOMEKYTKaMHU 3HAKOTIOCTOSIHCTBA " HYJISIMU

MPOU3BOTHOM ATON (QYHKIIUU — C APYTOM.

B mnoBcenHEBHOM JKM3HM M IIpM H3YYEHUM JPYIHX
PEIMETOB:

- NoJIb3yACh rpadukamMu, CpaBHHUBaThb CKOPOCTH
BO3pacTaHus (pocTa, MOBBIICHNS, YBETHUEHHS U T.I1.) UIIH
CKOPOCTH YObIBaHUS (ITQJCHUSI, CHUKECHUSI, YMEHBIIECHUS U
T.I.) BEJIMYMH B peasIbHBIX MPOLIECCaXx;

- COOTHOCUTh TIpaUKy pealbHbIX MPOIECCOB MU
3aBUCUMOCTENl € UX ONMCAHUSAMH, BKIIOYAIOIIMMHU
XapaKTepUCTUKU CKOPOCTU H3MEHEeHHs (OBICTpBIM pocT,
IUIaBHOE OHMKEHHUE U T.I1.);

- UCIIOJIb30BaTh TpaMKU PealbHbIX MPOLECCOB IS
pelleHus] HECJOKHBIX NMPUKIAJHBIX 3a7ad, B TOM YHUCIE
onpeznenss no rpaguKy CKOpOCThb X0/1a Ipolrecca

MEePUOANYECKUX TPOIECCOB B  OHMOJIOTHH,
PaAMOCBA3H U Jp. (aMILTUTY /1A, IEPUOJ U T.I1.)

OKOHOMHKE, MY3BIKC,

— OnepupoBaTh TOHATHSAMH: TPOU3BOAHAS (YHKIHH B TOUKE,
KacaTelbHas K rpaduky QyHKINH, TPOU3BOJHAS (YHKIINH;

— BBIYKCIIATH IPOU3BOJAHYIO OJTHOWIECHA, MHOI'OYJIEHA, KBaJPATHOIO
KOpHS1, TPOU3BOAHYIO CYMMBI ()YHKIIUH;

- BBIUUCIIATh TPOMU3BOJHBIE DJIEMEHTAapHbIX (QYHKIOMH U UX
KOMOMHALIUN, UCIIONb3YsI CIIPAaBOYHbIE MaTEPUAIBL;

- ucciuenoBarb B NIpOCTEHIIMX  cioyyasX  (QyHKOuUM  Ha
MOHOTOHHOCTb, HAaxXOJUTh HauOONbIIME M HAUMEHbIIUE 3HAYCHUS
¢GyHKUMHA,  CTpouTh  IpadUKd  MHOTOWIEHOB M NPOCTEHIINX
[pallOHAIBHBIX byHKIUH c HCIIOJIb30BAaHUEM amnmnapara
MaTEMaTUYECKOrO aHaIn3a.

B noBce1HEBHOM JKU3HU U IIPU U3YUYEHUU JAPYTUX YUEOHBIX MPEIMETOB:

- pewmiath NpUKIATHBIE 337auyd U3 OHOJOrMH, (U3MKH, XHMHH,
DKOHOMUKM M JpYIMX IPEIMETOB, CBA3aHHBIE C HCCIEIOBAHUEM
XapaKTepUCTUK peabHBIX MPOIECCOB, HAXOKICHHEM HaWOOJBIIUX U]
HaVMEHBIINX 3HAYEHUI, CKOPOCTH U YCKOPEHUS U T.I1.;

— WHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTATHI




CraTtuctuka M Teopus
BEPOSAITHOCTEM, JIOTHKA
U KOMOMHATOPUKA

TekcToBBIE 321291

- OnepupoBath Ha 0a30BOM YypOBHE OCHOBHBIMH
OMKCaTEIbHBIMU XapaKTEPUCTUKAMH YHUCIOBOTr0 Habopa:
cpenHee apudmernyeckoe, MeauaHa, HaWOOJIbIIEe U
HauMEHbIIIee 3HAYCHUS;

- ornepupoBaTth Ha 0a30BOM YpOBHE MOHSITHIMHU:
4acTOTa M BEPOSTHOCTh COOBITHS, CIydalHbIA BBIOOD,
OTIBITHI c PaBHOBO3MOKHBIMH AIIEMEHTapHBIMU
COOBITHSIMUY;

- BBIUMCIISTH BEPOSITHOCTH COOBITHII Ha OCHOBE
MOJICYCTA YKCIIA MCXO/IOB.

B mnoBceaHeBHOW KHM3HM W TPU H3YYEHUH JPYTUX
IPEIMETOB:

- OLIEHMBaTb M CPAaBHHUBATh B IPOCTBIX CIIydyasx
BEPOSITHOCTH COOBITUI B peaibHON KU3HU;

- YUTaTh, COIIOCTaBJISATb, CpaBHUBATb,
UHTEPIIPETUPOBaTh B MPOCTHIX CIy4yasiX peajbHbIC
JJaHHbIe, TpeJCTaBJIEeHHbIE B BHJE TaOJMI, JUarpamu,
rpadukoB

- Pemate HeclioKHBIE TEKCTOBBIE 3a/adll Pa3HBIX
THUIIOB;

- AHAJIN3UPOBATh yCIIOBUE 3a/1a4H,
HE00X0IMMOCTH CTPOUTH JUISL ee
MaTeMaTHYECKYI0 MOJIEb;

- MOHMMATh M MCHOJb30BaTh I PEUICHHs 3aJadu
UHPOPMALIMIO, TPEICTaBIEHHYI0O B BHJIE TEKCTOBOW H
CHUMBOJIbHOH 3aIIUCH, CXeM, Ta0JIULl, AUarpaMm, rpauKoB,
PHUCYHKOB;

- NEMCTBOBATh 10 AJITOPUTMY, COJEpPKAIIEMYCS B

npu
peleHus

— Nmery mpencraBieHue O  JUCKPETHBIX M HENPEPBIBHBIX
CIyYallHBIX BEJIMYMHAX U  PACOPEACIICHUSAX, O  HE3aBUCUMOCTH
CIIy4aiHBIX BEJIUYMH;

— UMETh MPEJICTAaBICHHE O MaTEeMaTUYECKOM OXUJAaHUU U

IMCIIEPCUN CITyYaliHbIX BEIUYMH;

— UMETh IPEJCTaBIEHHE O HOPMAJIbHOM pacCHpeleNeHuH U
[prMepax HOPMAJIBHO pacIpeesIeHHbIX CITy4aiiHbIX BEJIMYUH;

— MOHUMATh CYTh 3aKOHA OOJBIIUX YUCEN U BHIOOPOYHOTO METO/Y
M3MEPEHUs BEPOSITHOCTEH;

— UMETh MpEJICTaBICHUE 00 YCIOBHON BEPOATHOCTH U O IOJHOU
BEPOSATHOCTH, IPUMEHATh UX B PEIICHUU 33]1a4;

— UMETh IPEJCTABICHNE O BaXKHBIX YACTHBIX BUAX PACIpENEICHUM
Y IPUMEHATh MX B PEIICHUU 3a]1a4;

— UMETh MPEJICTaBICHUE O KOPPENSLUU CIy4yailHbIX BEIMYUH, O
JIMHEHHOMN pEerpeccum.

B moBceTHEBHOM )KU3HU U TIPH U3YYESHUH JAPYTHX MIPEIMETOB:

— BBIYUCIIATE WM OLCHUBATH BCPOATHOCTHU COOBITHH B peaﬂbHOﬁ
PKU3HU,

— BBIOMPATh TMOAXOISAIINE METOABl MPEACTAaBICHUS U 00padOTKU
TaHHBIX;

— yMETh pelaTh HECIOXKHbIE 3aJaud Ha IPUMEHEHHE 3aKOHY
OONBIINX 4YHCENI B COIHUOJOTHH, CTPaxOBaHWH, 3/PaBOOXPAHEHUH,
oOecrnieueHnr 6€30MaCHOCTH HACEIEHUS B YPE3BhIYANHBIX CUTYAIUSIX

— Pemars 3aaa4U pa3HbIX TUIIOB, B TOM YHCJIC 3aa4n MMOBBITIIEHHON
TPYAHOCTH;

— BBIOMPATh ONTUMAIbHBIN METOJ PELIeHUs 331a4H, paccMaTpUBast
pa3IMYHbIE METOIBI;

— CTPOUTH MOJCJIb PCHICHUA 3aJa4r, IPOBOJUTH JOKA3aTCIIbHBIC
pacCyXIeHHS;

— pemats 3aj1a4u, Tpedyrole nepedopa BapuaHTOB, MPOBEPKU
YCIIOBHIA, BBIOOpA ONITUMAIILHOTO PE3YJIbTaTa;

- AHAIM3UPOBATh U UHTEPIIPETUPOBATE PE3YIIBTAThl B KOHTEKCTE
YCJIOBUA 3a1a4Hu, BI)I6I/IpaTB peICHUs, HE TPOTUBOPCHAIIINE KOHTCKCTY,




YCIIOBHH 3aJ]auy;

- UCIIOJIb30BaTh JIOTUYECKUE PACCYXACHUS IIpU
pELICHUH 3aJjauy;

- paboTaTth C M30BITOYHBIMU YCIOBUSMH, BBIOHUpas
u3 Bceil wuHpoOpMalMM, JaHHbIE, HEOOXOOUMBIE JUIs
peLIeHMs 3a]1a4u;

- OCYLIECTBJISITh HECIIOXKHBIA NEPe0Op BO3MOKHBIX
pelIeHHi, BbIOUpas U3 HUX ONTUMAJIBHOE MO0 KPUTEPUSIM,
c(hOpMyJIUPOBAHHBIM B YCIIOBHH,

— aQHAJIM3UPOBATh U UHTEPIPETUPOBATH NOJyUYEHHBIE
pelieHus B KOHTEKCTE YCJIOBMS 3ajlayd, BbIOUpATh
pelIeHus, He MPOTUBOPEYAIE KOHTEKCTY;

- pewiaTth 3a7a4d Ha pacyeT CTOMMOCTU MOKYIIOK,
yCIIyT, TOE3/10K U T.I1.;

- peliaTb  HECJIOKHBbIE  3ajJlaud, CBSA3aHHBIE C
JIOJIEBBIM ~ y4acTHEM  BO  BIIAJICHUU bupmoit,
OpENpUATHEM, HEIBUKUMOCTBIO;

- pemarh 3aJa4d Ha IPOCThIE MPOLEHTHI (CHCTEMBbI
CKUJOK, KOMHCCHHM) M Ha BbBIUMCIEHHE CIIOKHBIX
MPOLEHTOB B Pa3jMYHbIX CXE€Max BKJIal0B, KPEIUTOB U
UIIOTEK;

- pewmiatb  MpakTHYECKUE  3aJayd, Tpedyromue
UCIIOJIb30BAaHUsl OTPULATENBHBIX YHCET: HAa ONpEeNIeHUe
TEMIepaTypbl, Ha ONpeAeJeHHE TMOJOXKEHHS  Ha
BPEMEHHON OcH (70 Haled 3pbl U HOcJe), Ha JABM)KEHHE
JICHEeXKHBIX CPEICTB (IIPUXO0J/pacxoi), Ha OIpe/ereHne
[JTyOUHBI/BBICOTHI U T.I1.;

- UCIIOJIb30BaTh MTOHSITHE Macrirada JUTSt
HAXOXXJCHUS pAcCTOSIHMA M JUIMH Ha KapTax, IUIaHax
MECTHOCTH, IJIaHaX MOMEIIEHUH, BRIKPOHKax, Mpu padoTe
Ha KOMIIBIOTEPE U T.II.

B mnoBcenHEBHOW JKH3HM W IIPU M3YYEHUM JIPYyTHX
IIPEIMETOB:

- pematb ~ HECJIOXHbIE  IMpaKTHUYeCKHe  3ajaud,
BO3HHUKAIOIIINE B CUTYalUsX TOBCEAHEBHON KU3HU

MEePEeBOUTh TPH PEUICHUM 3a7add HWH(pOpMANHMIO U3 OIHOW

(OpMBI B JIPYTYI0, UCHOJIB3Ysl MPU HEOOXOJUMOCTH CXEMBI, TAOJIHIIBI,
rpaduKu, TUarpaMMel;

B noBce1HEBHOW KU3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB:

pe€maTh NPakKTHYCCKUE 3aJa49r U 3aJa4r U3 APYTUX NIPEAMETOB




I'eomerpus

— OnepupoBatb Ha 0a30BOM YPOBHE TMOHSATHIMU:
TOYKa,  MOpsAMas,  IUIOCKOCTb B IPOCTPAHCTBE,
NapajuIebHOCTh M TEPIEHIUKYISAPHOCTh TMPSMBIX U
IUIOCKOCTEH;

- pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAaHHHKOB
(mpusma, nupamuaa, OPSIMOYTOJBHBIN MapajuleNenunen,
Ky0);

— n300pakaTh u3ydaemble (GUTYpbl OT PYKH H C
MPUMEHEHHUEM TIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

- nenatb  (BBIHOCHBIC) TUIOCKHE YEPTEeXKU W3
PHUCYHKOB IPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY,
CHU3Y;

— U3BJIEKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeJCcTaBlIeHHYIO Ha YepTekax
U PUCYHKaX;

— npuMeHsTh Teopemy [ludaropa npu BeruncIeHUH
3JIEMEHTOB CTEPEOMETPUUECKUX (pUryp;

- HAaXOAWTh OOBEMBl W IUIOMAJM TTOBEPXHOCTEH
MIPOCTEHIIIMX MHOTOTPAHHUKOB C MPUMEHEHHEM (HOpMYIT;
- pacrmo3HaBaTh OCHOBHBIC BHIBI TEJT BpPAMICHUS
(xoHyC, nUIUHAP, chepa u map);

- HAaXOAUTh OOBEMBI W IUIOIIATN TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB W TEJI BpANICHHUS C
MpUMEHEHHEM (HOPMYIL.

B mnoBcenHEBHOM JKW3HM M IpU HW3YYEHUU JAPYIHX
IIPEAMETOB:

- COOTHOCHTB abCTpaKkTHBIE r€OMETPUYECKHUE
MOHSATHS M (PAKTHI C peaibHbIMH KU3HEHHBIMU 00bEKTAMU
U CUTYalUsIMU;

- UCIIOJIB30BaTh ~ CBOMCTBA  IIPOCTPAHCTBEHHBIX
reoMEeTpUYecKuX (Uryp Ui peleHus TUIOBBIX 3a7ay
MIPaKTUYECKOIO COAECPIKAHNS,

- COOTHOCHTH  IIIOIAAM  IOBEPXHOCTEH  Tel
OJINHAKOBOM (JOPMBI Pa3IMUHOrO pa3Mepa;

— OnepupoBarb MOHATUSAMHU: TOUKa, MpsiMas, IUIOCKOCTh B
MIPOCTPAHCTBE, MAPAJUIEIBHOCTh M NEPIEHIAUKYJISIPHOCTh MpPSAMBIX U
MIOCKOCTEI;

- IOPUMEHATh JAJs pelleHHs 3aad reoMeTpuyeckue (akThl, eciiy
YCIIOBUS IPUMEHEHHUS 3a1aHbl B IBHOM (hopme;

- pelmars 3aJa4d Ha HAXOXACHHE I'€OMETPUYECKHX BEJIMYUH II0
00pa3LaM WiIu aJropuTMam;

- nenaTh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB OOBEMHBIX|
(buryp, B TOM 4YHCIE PUCOBATh BHJ CBEPXY, COOKY, CTPOUTH CEUCHHS
MHOIOTPaHHHUKOB;

- U3BJIEKATb, MHTEPIIPETUPOBATD U peoOpa3oBbIBATH
MHPOPMALIMI0O O TeOMETPUYECKUX (UTrypax, IpEeACTaBICHHYIO Ha|
yepTexax;

— IPUMEHSTh TeOMETpUUYeCcKre (PaKThl JUIS PEHICHUS 3a/a4, B TOM
YKCJIE IIPEIOJIAraloIuX HECKOIBKO 111aroB PEIICHNUS;

— ONMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE;

— (bopMyaHpOBaTH CBOWCTBA U IPU3HAKHU (PHUTY;

— JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHHUS;

- BJIAJIETh CTAHJAPTHOM KiaccuuKanueil MpOCTPaHCTBEHHBIX
(duryp (nmupamuabl, IPpU3MBbI, apajuIeIeIUIe/Ibl);

- HaXOJUTh OOBEMBI M IUIOUIATU MOBEPXHOCTEH TI'€OMETPUUYECKHX
TEJ C MPUMEHEHHEM (HOpPMYIT;

— BBIUUCIISTH PACCTOSHUS U YTJIBI B IPOCTPAHCTBE.

B noBceHEBHON KU3HU U ITPU U3YUYEHHUH JIPYTUX IIPEIMETOB:
- UCIIOJIb30BaTh CBOICTBAa T€OMETPUUYECKUX (QUIYp Ul peLIeHHs
3aJay MPAaKTUYECKOT0 XapakTepa U 3aJa4 U3 APYrux obsacTeil 3HaHUi




BekTopsl "
KOOPAUHATHI B
NMPOCTPAHCTBE

I/ICTOPI/IH MaTeMaTUKH

- COOTHOCHTH 00bEMBI COCYJIOB OJJMHAKOBOM (hOPMBI
Pa3IMYHOro pasMepa;

- OLIEHUBATh (OPMY HPABUIHHOIO MHOTOIPAaHHHKA
1ocjie CHWIOB, CPE30B M T.N. (ONPEAENATh KOJIUYECTBO
BEpIINH, pedep 1 rpaHei OTyYeHHBIX MHOTOTPAHHUKOB)

- OnepupoBarb Ha 0a30BOM ypOBHE IIOHATHEM
JIeKapTOBbI KOOPJMHATHI B IPOCTPAHCTBE;

- HaXOAUTb  KOOpJMHAThl  BEPIIMH
IPSAMOYTOJIBHOTO Napajuiesenunesia

Kyba wu

- OnucelBaTh OTJENIBbHBIE BBIIAIOIINECS PE3YJIbTATHI,
IIOJIyYEHHBIE B X0JI€ PA3BUTHUS MATEMaTUKH KaK HAyKH;

- 3HaTh MPUMEPBl MaTEMAaTHYECKUX OTKPBITUN M UX
aBTOPOB B CBSI3M C OTCUYECTBEHHOW M BCEMHUPHOU
UCTOPHUEH;

- ITIOHMMATh POJIb MaTEMAaTHKU B pa3Butuu Poccun

- OnepupoBaTb  MOHATUSAMM  JI€KapTOBBI  KOOPAMHATHI B
[POCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB,
KOOpJAMHATBl ~ BEKTOpA, yroJl  MEXIy BEKTOpaMM,  CKaJIIPHOE

[POU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;
— HaXOAHWTh PACCTOSHUE MEXKAY ABYMsI TOUYKaMH, CyMMY BEKTODPOB
Y TIPOU3BEICHUE BEKTOPA Ha YUCIIO, YTOJI MEXIY BEKTOpPaMH, CKaSIPHOE

[POM3BEACHUE, PACKIAAbIBaTh BEKTOp IO [JBYM HEKOJUIMHEApHBIM
BEKTOPAM;
— 3a/aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOM cHUCTEME
KOOPJIMHAT;

— peuiaTtb HpOCT@ﬁH.IPIC 3a/la4ui BBCACHHUCM BCKTOPHOI'O basuca

— HpeﬂCTaBHﬂTb BKJIaZA BBIAAOIHUXCA MAaTCMATHKOB B PAa3BUTHC
MAaTCMATUKH U UHBIX HAYYHBIX O6HaCTeI>'I;
— IMOHUMATb POJIb MAaTEMATUKHN B PA3BUTHUU Poccun

MeTtoabl MaTeMAaTHKH

- HpI/IMeHHTB HU3BCCTHBIC MCTOABI IIPpU PCHICHUUA
CTaHJAPTHBIX MATEMATHYCCKUX 3a1a4;

- 3aMCUaTb U XaApPaKTCPU30BATb MATCMATHYCCKUC
3aKOHOMCPHOCTH B oxpymaromeﬁ ﬂeﬁCTBHTCHLHOCTH;

— IPUBOINUTH IpUMEpPbI MaTeMaTHYECKHX
3aKOHOMEpHOCTe B  MNpUpoAe, B TOM  4YHUCIE
XapaKTEepU3YIOLINX KpacoTy u COBEPILEHCTBO

OKpYaroIlero MUpa 1 Mpou3BeIeHUN UCKYCCTBa

- Hcnons30BaTb OCHOBHBIE METOIBI JOKA3aTeNIbCTBA, MPOBOJIUTH
TOKa3aTeNIbCTBO U BBIIIOJIHATH ONPOBEPKEHMUE;

- IIPUMEHATH OCHOBHBIE METO/IbI PELICHUS MaTEMaTUYECKUX 3a/1a4;
- Ha OCHOBE MaTEeMaTU4YeCKUX 3aKOHOMEPHOCTEH B IPUPOAE
XapaKTEepU30BaTh KpPacoOTy U COBEPIIEHCTBO OKPYXKAKOIIEr0O MHpa W
MIPON3BEIECHUN HCKYCCTBA,;

— MIPUMEHATH NPOCTEMIINE MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIEHUN MAaTEMAaTUYECKHX 3a/1a4




Conep:xanue TeM yueOHoro kypca, 10 kiaace
10 xknacc
AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
IloBTOpeHnue. Pemenue 3axau ¢ UCIONB30BAHUEM CBOMCTB YHCEI U CUCTEM CUUCIICHUS, NEIUMOCTH, TOJIEH
U 4YacTeil, MpOLEHTOB, MOAyJiel 4yucesl. PemeHue 3amay ¢ HUCIOIb30BAHMEM CBOMCTB CTENEHEH M KOpPHEW,
MHOTOYJICHOB, TIPe00pa30BaHUIl MHOTOWICHOB M APOOHO-PAllMOHATIBHBIX BBIPAKEHHH.

Pemenue 3a1a4y Ha IBUYKEHUE U COBMECTHYIO pabOTy € MOMOIIBIO JTMHEWHBIX U KBaIPATHBIX YPABHEHUN U UX
cucreM. Pemenue 3aaad ¢ MOMOLIBIO YMCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
MPUMEHEHHEM M300paXKEHHsI YUCIOBBIX TPOMEKYTKOB.

Tpuronomerpuyeckass OKpPYKHOCTb, paauaHHas Mepa yriaa. CHHyC, KOCHHYC, TaHIEHC, KOTaHI'€HC
MPOU3BOJIBHOTO yria. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3 HEro. 3HA4YECHHs

T T T TN
» Ty T
TpuronoMmerpudeckux Gpynkiuii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. ( 6 43 2 pan). @opmMybl
CJIO’KEHHS] TPUTOHOMETPHUYECKUX (QYHKIMNA, GOPMYJIIbI IPUBEIEHHS, (HOPMYJIIBI ABOHHOTO apryMEHTA.

IIpeoOpa3oBanuss rpa¢uxkoB (PYHKUMH: CIBUT BIOJb KOOPJUHATHBIX OCEH, PACTIKEHUE M CXKaTue,
OTpPaKEHNE OTHOCHUTEJIBHO KOOPIANHATHBIX OCEH.

Tpuronomerpuyeckne PyHKIUH y = COs X, Y = sin X, y = tg X. @yHkuus y = ctg x. CpoiicTBa u rpapuku
TPUTOHOMETPUYECKUX (QYHKIIUMN.

ApPKKOCHHYC, apKCHUHYC, apKTaHI€HC 4YMcia. ApKKoTaHreHc uwcia. llpocreiimme TpuroHomerpuyeckue
ypaBHeHUs. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHHMN.

OOpaTHble TpuUroHoMeTpuYecKHe (YHKIHM, UX CBoiicTBa u rpaduku. Pemenne mnpocTedmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpousBoanasi ¢pynkuum B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuii u Qpu3ndecKuii
CMBICIT TIpou3BOIHOM. [Ipon3BoHbIe 3eMenTapHbIX pyHkiwmid. [TpaBuna quddepenunrpoBanus.

Bropas nmpousBoiHas, ee reoMeTprUuecKuil U GU3UYECKUN CMBICI.

IlonsiTe 0 HenpepbIBHbIX GyHkHusx. Touku 3kcTpeMyma (MakcumMyMa U MuHumMywma). MccrnenoBanue
JJIEMEHTApHBIX (PYHKIMM HAa TOYKH SKCTpEMyMma, HaumOOJblllee W HaUMEHbIIee 3HAUYCHHWE C TIOMOIIbIO
npou3BoHON. [locTpoenue rpadukoB (GyHKIMI C MOMOIIBIO MPOU3BOJHBIX. [IpMeHeHHe MPON3BOIHON TTPH
pelIeHuy 3a1ay.

I'EOMETPUA

IloBTOpenue. Pemenue 3a1au ¢ mpuMeHEHNEM CBOMCTB (UTYpP Ha TUIOCKOCTH. 3aa4u Ha OKA3aTENbCTBO U
IIOCTPOEHHUE KOHTpIpUMEPOB. Mcronb30BaHKue B 3aa4ax NPOCTEHIINX JIOTHYECKHUX ITpaBui. Pemienue 3axad ¢
UCIOJIb30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHHH B MPSIMOYTOJNBHBIX TpPEyroibHUKaX, (aKTOB,
CBA3aHHBIX C YCTBIPCXYTI'OJIbHUKAMU.

Harasignasi crepeomerpusi. durypsl u ux uzobpaxenus (kyo, mupamuaa, npusma). OCHOBHbBIE TOHSITHS
CTEpPEOMETPHUH U UX cBoicTBa. CeyeHus Kyba U TeTpaspa.

Touka, mpsiMast ¥ TUIOCKOCTh B MPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX. B3aumHoe
pacnoJIOKEHUE NPSIMBIX M IUIOCKOCTEM B MpOCTpaHcTBe. [lapamienbHOCTh MpsSMBIX M INIOCKOCTEN B
npoctpanctBe. M300paxkeHnne mpoCcTEeHIMX MPOCTPAHCTBEHHBIX (UTYP Ha TUIOCKOCTH.

Paccrosinust Mexay ¢urypamu B mpOCTPaHCTBE.

Yrabl B npocTpancTie. [leprneHuKkyIsspHOCTh TPSIMBIX U TIIIOCKOCTEH.

[Tpoekuust puryps! Ha mIOCKOCTh. [Ipr3HaKy NepHeHUKYISIPHOCTH MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
TeopeMa 0 Tpex NepreHIUKYIIIpax.

Mmuororpannuku. [Tapannenenunen. CroiicTBa NpsMOYTOIBHOTO Mapauienenumnena. Teopema [ludaropa B
npoctpanctBe. [Ipu3ma u mupamuna. [lpaBunbHas mupaMuga W npaBuibHas mpusma. [Ipsmas mupamupaa.
OJIEMEHTHI IIPU3MBbI U ITUPaMUIBI.

BekTopsl B npocTpancTBe. CymMmmMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO, YTOJI MEXKIY BEKTOpPamH.
KonnnHeapHHe 1 KOMILIaHAPHBIC BEKTOPHI.

11 kuace
AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A
IloBTOpenue. Pemenue 3a1a4d ¢ UCMOJIb30BAHUEM I'PayCHOM MepBI yriia. Mo1ysIb Yucia U €ro CBOMCTBA.



Pemenue 3amau ¢ MCMOIB30BaHMEM 4YHCIOBBIX (yHKIMH M ux rpadukoB. Vcmonbp3oBaHue CBOWCTB U
rpauKOB JTUHEHHBIX W KBaJAPATUYHBIX (DYHKIIUH, 0OpaTHOW MpomopIiuoHaIbHOCTH U GyHKIMH. ['padudeckoe
pelleHne YpaBHEHUI 1 HEPABEHCTB.

Hynu ¢yHknmu, npoMexxyTKu 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambosblliee 1 HauMeHbIllee 3HaYeHHE
¢bynkuun. [Tepuoanueckue GyHKuu. YeTHOCT M HEYETHOCTD (DyHKIMNA. CI0XXHBIE (QyHKIIHH.

CrenenHasi pyHKIUs U €€ CBOMCTBA U rpaduk. pparmoHaibHble ypaBHEHHUS.

MeTo MHTEpBaJIOB JUIsl pEIIEHNS] HEPABEHCTB.

I'padmyeckue MeTonbl pELIEHUS YpaBHEHUW U HEPaBEHCTB. PelleHue ypaBHEHHI U HEPaBEHCTB,
CoJIeprKallMX NEPEMEHHYIO 110]1 3HAKOM MOJTYJIS.

CucremMbl nOKa3aTeNbHBIX, JIOTApUPMUYECKUX U HPPALMOHANBHBIX ypaBHeHHH. CHcTeMbl OKa3aTeNbHBIX,
Jorapu(pMUUECKUX HEPABEHCTB.

B3anmuo obpatubie pyHkinu. ['paduku B3auMHO 00paTHBIX (HyHKIIHA.

Jlorapudm uucna, croiictBa jorapudma. Jlecaruunsni norapudm. Yucno e. HarypanbHblil norapudm.
[IpeoOpazoBanue norapupmMuyeckux BblpakeHuid. Jlorapudmuueckue ypaBHEHUS W HEpPaBEHCTBA.
Jlorapudmuueckas pyHKIUS U €€ CBOMCTBA U rpaduk.

IlepBooGpa3nasi. IlepBooOpa3Hble »3yieMEeHTapHBIX (yHKIWKA. I[lnomans KpPUBOJIMHEHHOW Tpamneuu.
dopmyna Herorona-JleOnuia. OnpeeneHHblil MHTErpal. BeraucieHue miomaaen miockux Guryp u o00beMoB
TEeJI BpallleHHs C IIOMOUIbIO UHTErpaia.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEN.

[ToBTOpenue. Pemenue 3amay Ha TaOnuuyHOEe W TpadUyecKoe IMpeAcTaBieHHE NaHHBIX. Vcmonb3oBaHHe
CBOWCTB M XapaKTEPUCTHUK YMCIOBBIX HAOOPOB: CPEIHUX, HAMOOIBIIETO ¥ HAUMEHBIIEr0 3HAYCHUS, pa3Maxa,
nucnepcuu. Perenue 3a1ay Ha onpeielieHne YacTOThl U BEPOSITHOCTH COObITHIA. Briuucienue BeposTHOCTEN B
OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU MCXoJaMH. Penienne 3aad ¢ mpuMeHEHHEeM KOMOWHATOPHKH.
Pemennie 3amau Ha BBIYMCICHUE BEPOSITHOCTEH HE3aBUCHMBIX COOBITHM, MpUMeHEHUE (POPMYJIbI CIIOKEHUS
BEpPOATHOCTEH. PemieHue 3amad ¢ TNpUMEHEHWEM amarpamMm Oiiepa, JepeBa BeposSTHOCTEH, (HOpMYIIbI
bepnyinu.

VYcnoBHas BeposTHOCTS. [IpaBuito yMHOXkeHUs BepossTHOCTEM. DOpMyJ1a IOJIHOM BEPOSITHOCTH.

JluckpeTHbple cllydailHble BEJIMYMHBI M pacnpeneneHus. HeszaBucumble ciiydailHble  BEJIMYUHBI.
Pacrnipenenennie cymMmbl U IPOU3BEICHUS HE3aBUCUMBIX CITy4YalHbIX BETUYHH.

MatemaTnueckoe OXUAAHUE U JUCIIEPCUs CIy4YaiiHON BEIMYMHBL. MaTeMaTH4ecKoe OKUIAHUE U TUCTIEPCUs
CYMMBbI CIIy4alHbIX BeJMUYMH. ['eomerpuyeckoe pacmnpeneneHue. buHoOMuanbHOE pacnpeneneHue U €ero
CBONCTBA.

HenpepoiBHbIe cityyalinble BeTM4YUHBL. [[OHATHE O IIIOTHOCTH BEPOSATHOCTH. PaBHOMEPHOE pacnpeiesieHHE.

ITokazarenapHOE paclpeneneHue, ero napaMeTpsl.

[TonsTre o HOpManbHOM pactpeneneHuu. [lapameTpsl HopmanbHOTO pacnpesnenenus. [Ipumeps! ciydaiHbIX
BEJIMYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YeIOBEKa).

HepasenctBo UebOrnimeBa. Teopema beprymnu. 3akon Oonbimmx uucen. BeIOOpOUYHBIM METOH WU3MEpEHUS
BeposTHOCTEH. PoJib 3aKkoHa OOJIBIIMX YKCEN B HayKe, IPUPOJIE U OOIIECTBE.

KoBapuanus n1Byx ciayuaitHeix BennuuH. [lonsTie o koagdunuente koppensun. CoBMeCTHbIE HaOII0AEHUS
IBYX CIIy4alHBIX BeTUYUH. BEIOOPOUHBIN KOIPPUITMEHT KOPPEISAIUH.

YpaBHeHusl, CHCTeMBbI YPABHEHHH ¢ MapaMeTpoM.

Crenenp ¢ NeMCTBUTENBHBIM MOKa3aTeNeM, CBOWCTBA creneHu. lIpocTeiimme nokazarenbHble YpaBHEHUS U
HepaBeHcTBa. [TokazarenbHas QyHKIMS U €€ CBOMCTBA U TpaduK.

I'EOMETPUA

IToBTOpeHnue. Pemenue 3a1a4 ¢ UCMONb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMU. PereHue 3a1au Ha
M3MEPEHMUS] Ha IUIOCKOCTH, BBIYMCIICHME JUIMH M IUlomajed. PemeHne 3amad ¢ MOMOIIBIO BEKTOPOB M
KOOPJIHHAT.

Merton xoopaumHaT B mnpocrpaHcrBe. CKalsipHOE IPOU3BENCHHE BEKTOPOB. Teopema O pa3iaoKeHUH
BEKTOpa II0 TpPEM HEKOMIUIaHapHbIM BeKTopaM. CKalsipHOE IpPOU3BEACHUE BEKTOPOB B KOOpAMHATAX.
[IpumeHeHne BEKTOPOB MPH PEIICHUH 3a]]a4 Ha HaX0XKJIEHUE PACCTOSHUMN, IJIUH, IJI0MaAe 1 00bEMOB.

VYpaBHEHHE TIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE cdepbl B mpocTpaHcTBe. DopMynia Al BBIUKCICHUS
PacCTOSIHUS MEXAY TOYKaMU B IIPOCTPAHCTBE.

JBHsKeHHsI B NPOCTPAHCTBE: IAPAJUICIbHBIA IIEPEHOC, LEHTPAIbHAs CUMMETPHSA, CHMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH, TOBOPOT. CBolicTBa ABMAKEHUM. [IpiMeHeHnEe NBM)KEHNH IPU PEILIEHUH 3a7ad.

Tena BpameHusi: LWIMHIP, KOHYC, cpepa u map. OCHOBHbIE CBOMCTBAa MPSAMOr0 KpyroBOro LWJIMHApA,
IPSIMOTO KPYroBoro KoHyca. M3o0pakeHue Tes BpalieHus Ha MII0CKOCTH.



[IpencraBnenue o0 yce4eHHOM KOHYCE, CEYeHHUs1 KOHYyca (IapajieIbHOe OCHOBAHHUIO M MPOXOASIIee Yepes
BEpILHHY ), CEUCHUS LHUIMHApA (TapajljiesIbHO U MEPIeHANKYIISIPHO OCH), cedeHus mapa. Pa3BepTka uuiamHapa u
KOHYycCa.

[Ipocreiimme KOMOWMHAIIMM MHOTOTPAHHWUKOB M TEJ BpalICHHS MEXIy coOoil. BrlumcieHue sineMeHTOB
MIPOCTPAHCTBEHHBIX (puryp (pedpa, TuaroHaiu, yribl).

I[Inomaabs mMoBepXHOCTH MPABWILHONW MHUpAMUABI U MpAMOM Npu3Mbl. Ilnomans MOBEpXHOCTH MPSIMOTO
KpyroBOr'0 LIMJIMHAPA, IPSMOr0 KPyroBOro KOHyca U I11apa.

IMousitue 06 06beme. OOBbEM MUPaMHUIBI M KOHYCA, TPU3MBI U IWIHApa. O0beM mapa.

[TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXKIY IJIOMIAIIMH TIOBEPXHOCTEH U 00beMaMu MOJOOHBIX
TeNl.

Temaruueckoe mianuposanue. 10 kiaacc

Ne Tema Koua-Bo uacoB B ToM uncie
KOHTP.padoT
1 IToBTOpEHME 4 1
2 IIpeo6paszoBanue rpaguKoB 7
GyHKIHIA
3 Tpuronomerpuueckue GyHKIUH. 33 2
OOpaTHbIe TPUTOHOMETPUIECKHE
GbyHKIHH
4 Harnsanas crepeomerpust 16 2
5 TpuroHomeTpuueckrue ypaBHeHHUs 15 1
6 IIpeoOpazoBanue 20 1
TPUTOHOMETPHUYECKUX BBIPKECHHI
7 YTIIBI B IPOCTPAHCTBE 13 1
8 [IponsBoanHas GpyHKINU B TOUKE. 37 2
[ToHsiTHE 0 HEMPEPBIBHBIX QYHKIIHSIX
9 MHoOrorpaHHUKH 13 1
10 BekTopsl B mpocTpaHCTBE 8 1
11 HroroBoe nmoBTopeHue 1o 9 1
MaTeMaTHKe
HUTOr0 175 13
11 knace
Nen/n Tema paszneia Kon-Bo yacos B Tom uncie
KOHTPOJIbHbIE
padoThI
1 MeTon KoOpAMHAT B IPOCTPAHCTBE. 16 2
JIBM>KeHME B MPOCTPAHCTBE
2 CrenenHas QyHKIUs 17 1
3 Tena Bpamenus. [Lomans 18 1
IIOBEPXHOCTHU
4 norapudm 28 3
5 [TousTue 06 00BEME 18 1
6 [TepBooOpa3zHas 8 1
7 DNeMEHTBI MaTEMAaTUYECKON 14 1
CTaTUCTUKH, KOMOMHATOPHUKHU U
TEOPUHU BEPOSITHOCTH
8 VYpaBuenus. CucTeMbl ypaBHEHUH ¢ 20 1
apaMeTpoM.
9 IToBTOpEHME reoMeTpun 16 2
10 [ToBTOpeHME anreOps 15 2
UTOroO 170 15




