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Pabouast mporpamma o npeamery «MatemaTrka» (MOaysin « Anredpa U Hayajaa MaTeMaTHIeCKOro aHain3ay u «['eoMeTpus») Ha ypOBHE CPEIHETO

o01iero o0pa3oBaHus COCTABJICHA C yueToM TpeboBaHni PenepaabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa CPETHETo 001Iero 00pa3oBaHus
(c u3MeHEHUAMU, BHECCHHBIMH TTpHUKa30M OT 31 aexabpst 2015 r. Ne1577), B COOTBETCTBUU C OCHOBHON 00pa30BaTeIbHOM MPOrpaMMOi CPETHET0 OOIIETo

obpazoBanust [bOY COIL Ne 2 r. Cei3panu, ¢ [IpuMepHOit mporpaMmMoii o MaTeMaTHKE, Ha OCHOBE pab0YHX MPOrpaMM:

Kunacce IMpeamer, MoayJIb IIporpamma

10 MaremaTuka [Iporpamma «Anrebpa u Havajga Maremarndeckoro ananusa 10-11 kmaccel. ba3zoBbrit
Monynb «AnreOpa u Hayana aHaIu3a» ypoBeHb». ABTop: N.W. 3ybapesa, A.I'. Mopakosuy, M. Muemo3uHa
(yrmyOyieHHBIH YPOBEHB )

10 Maremaruka Coopauk pabouux nporpamm. ['eomerpusi. 10 — 11 kmaccsl: mocobue ajst yuurenei
Monayns «I'eomeTpusi» obmieo0pa3oBarenbHbIX opranu3anmii/ coct. T.A. Bypmuctposa. — M.: [IpocBemenune

11 Marematuka [Iporpamma «Anrebpa u Hauajga Maremarudeckoro ananmsa 10-11 kmaccel. ba3zoBbrit
Monyne «Anrebpa u Havana aHanuza» | ypoBeHb». ABTop: M.U. 3ybapeBa, A.I'. Mopakosuu, M. MHeMo31Ha
(yriyOneHHBIH ypOBEHB)

11 Maremaruka Coopauk pabouux nporpamm. ['eomerpus. 10 — 11 kmaccsl: mocobue ajst yuurenei

Mopynb «I'eomerpus»

obmreobpa3zoBarenbHbIx opranu3ammii/ coct. T.A. Bypmuctposa. — M.: [IpocBemenue

B yue6nom mnane 'BOY COLI Ne 2 r. Cei3panu Ha u3yueHue npeamera MaremaTuka Moy b «Ajiredpa U Hauana MaTeMaTHYECKOro aHAJIN3ay !

B 10-M Ki1acce Ha yT.]'Iy6J'ICHHOM YPOBHC OTBOAUTCA 5 4acoB B HCACIIO, YTO COCTABJISACT 170 gacoB B romd.

B 11-M kimacce Ha yTJ'Iy6J'ICHHOM YPOBHC OTBOAUTCA 5 4acoB B HCACIIO, YTO COCTABJISACT 170 gacoB B romd.
Ha HU3YYCHUC MMPEAMCTA «MaTremaTuka: MOAYJIb ((FCOMCTpI/I}I» B 10-m u 11-M kiraccax OTBOOUTCA 2 yaca B HCACII0, UYTO COCTABJIACT 68 gacoB B roma.

Knace | IIpeamer, moayanb YMK
10 Maremartuka Anrebpa ¥ Hauyaima wmartematudeckoro anamusa. 10 xmacc. B 2 u. Tlom pen.
Monaynb «Anrebpa 1 Hayasia aHaIH3a» A.I''Mopakosuya- M.: MHeMo3nHa
(yrimyOGuieHHBIH YPOBEHB)
10 Maremaruka I'eometpus. 10 — 11 kmaccel: YueOHUK [Isi 00IIe00pa30BaTENbHBIX YUPEIKICHHIM:
Mogyns «I'eomerpusi» 0a30Bblii 1 npoduibHbI ypoBHH/ A.B. IToropenos. - M.: Ilpocsenienue
11 MaremaTtuka Anrebpa W Hauyanma maTtemaTudeckoro aHanmm3a. 11 xmacc. B 2 4. Ilom pen.

Monynb «Anrebpa v Hayasla aHaJIU3a»
(yriyOneHHBIH ypOBEHb)

A.I''Mopakosnua- M.: MHemMoO31Ha




11 Maremaruka I'eomerpus. 10 — 11 xmaccel: YueOHUK [Isi 00IIe00pa30BaTEIbHBIX YUPEIKICHHN:

Monyns «I'eomeTpus» 6a3oBsIii 1 mpoduibHbI ypoBHH/ A.B. IToropenos. - M.: IlpocBenienne

[Inanupyemble pe3y/ibTaThl OCBOEHHS YU4eOHOI0 MpeMeTa, Kypca

JIuunocTHbie pe3yabTaThbl 0ocBOeHUuss QOOII Haneenbl HAa GopMUpOBaHUeE:

® POCCHUHCKOHN IpakJaHCKOM MJIEHTUYHOCTH, NAaTPUOTH3MA, YBAXKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHol, ropaoctu 3a
CBOI Kpaii, cBoro Pomuny, mpornuioe u HacTosIee MHOIOHAIMOHAILHOTO HapoJa Poccuu, yBaskeHue rocyJapCTBEHHBIX CUMBOJIOB;

® TPaXIAHCKOW MO3UIMU KaK aKTUBHOTO M OTBETCTBEHHOTO 4JI€HA POCCHUUCKOro OOIIECTBA, OCO3HAIONIEIO CBOM KOHCTUTYIIMOHHBIE MpaBa U
0053aHHOCTH, YBA)XXAIOIIETO 3aKOH M MPABOMOPSAIOK, 00JIaIal0IIeT0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIC
HAI[MOHAJIbHBIC U OOIIEUEIOBEYECKUE TYMAaHUCTUUECKUE U IEMOKPATUYECKHUE IEHHOCTH;

® TOTOBHOCTH K CiIy)eHUI0 OTEUeCTBY, €ro 3aIUTE;

® MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE KYJIbTYp, a
TAKIKC pa3JIMYHbIX (1)OpM O6III€CTB€HHOFO CO3HAHUA, OCO3HAHHUEC CBOCTO MECTA B MMOJIUKYJIBTYPHOM MHPE;

L OCHOB CaMOpa3BUTHUA U CAMOBOCIIMTAHHA B COOTBCTCTBHUU C O6HICIICJIOBC‘-IGCKI/IMI/I HCHHOCTAMHU U UJACAIaMU I'PaKAaHCKOI0 O6HICCTBa; T'OTOBHOCTB
U CIIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEILHOCTH;

® TOJICPAHTHOI'O CO3HAHUEC WU MTOBCACHUC B NOJIUKYJIBTYPHOM MUPE, TOTOBHOCTU U CHOCOOHOCTH BECTH Auainor ¢ ApyruMu JIrOJAbMH, 1O0OCTUTaTh B HEM
B3aMMOIIOHUMAHMUSI, HAXOAUTh OOIIKeE IEJIM U COTPYAHUYATH AJIS UX JOCTUKECHHUS;

® HaBBIKOB COTPYJHHMYECTBA CO CBEPCTHUKAMHM, IE€THMHU MJIAQJIIETO BO3pacTa, B3POCIBIMU B 00pa3oBaTEeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEA0BATENbCKOM, MPOEKTHOM U APYTUX BUJIAaX JESITEIbHOCTH;

® HPaBCTBEHHOT'O CO3HAHUE M MOBEJCHHE Ha OCHOBE YCBOEHUS OOIICUEIOBEYECKUX 1IEHHOCTEHH;

® TOTOBHOCTH W CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHHHM BCEW JKM3HU; CO3HATEIHHOTO OTHOIIEHUS K
HETMPEPBHIBHOMY 00pPa30BaHHIO KAK YCIOBHIO YCIIEUTHON MpodhecCHOHATBHOM U 00IIECTBEHHOM IeATeTbHOCTH;

® JCTCTUYCCKOI'0 OTHOMICHUA K MUPY, BKIIKOYas 3CTETUKY 6BITa, HAay4YHOI'O U TCXHUYCCKOI0 TBOpYECTBA, CIIOpTa, O6HI€CTB€HHBIX OTHOIHGHHﬁ;

® [[EHHOCTEW 3/I0pOBOTO U 0Oe30macHOro obpa3a KHU3HU, MOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATUSX CIOPTHBHO-
03I0POBUTEIHHON JAESITENbHOCTHIO, HEMIPHUITHS BPEIHBIX MPUBBIUEK: KypEHUSs, YIOTPEOIECHUS alIKOTr0JIsl, HAPKOTHKOB;

e (OEepeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHE K (U3NYECKOMY M TICUXOJIOTHUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX
JIIOZIEN, YMEHUSI OKa3bIBaTh MEPBYIO TOMOIIIb;

® OCO3HAHHOTO BBIOOpa Oynymiel mpodeccuu U BOZMOXKHOCTEH peanu3ainuy cOOCTBEHHBIX )KM3HEHHBIX TUTAHOB; OTHOIIEHUS K MPOo(dhecCHOHATBHOM
ACATCIIBHOCTU KaK BO3MOXHOCTHU YUaCTHs B pCIICHUHN JIMYHBIX, O6HIGCTBCHHI)IX, TroCyJapCTBCHHBIX, 06HIeHaIII/IOHaJ'II)HBIX HpO6J'IeM;



® DJKOJOI'MYCCKOr'o MBIIUICHHWA, IMOHUMAaHUS BJIWAHHUA COLHAJIBHO-3KOHOMHUYCCKHX ITPOLECCOB HA COCTOSAHHUEC l'IpPIpOI[HOﬁ u COHH&HBHOﬁ Cp€abl;
HpI/IO6peTeHI/I5I OIIbITa 3KOHOFO'HaHpaBHeHHOﬁ JACATCIIBHOCTH,
® OTBCTCTBCHHOI'O OTHOHICHHUA K CO3JaHNIO CEMbH HAa OCHOBEC OCO3HAHHOI'O ITPUHATHA IIEHHOCTEH CEeMEHHOM KU3HM.

MeTtanpeameTHble pe3yJibTaThbl 0CBOCHHUS 00y4al0NIUMUCH Y4eOHbIX NPeMeTOB, BKJIKYAas Y4eOHbIH npeaMmer «MaTeMaTuka», B paMKax

peanuzanuu OOII COO:

® YMEHHE CaMOCTOSATEIbHO ONPEIEIATh LEIU NEATEIbHOCTH U COCTABIIATH IUIaHbl IE€ATEIbHOCTH; CAMOCTOSITENIBHO OCYILIECTBIIATh, KOHTPOIUPOBATH
U KOPPEKTUPOBATh JESATEIBHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE PECYPCHI 1151 JOCTUKEHUSI IOCTABJICHHBIX LIEJIEH U pealii3aliy IUIAHOB JIEATEIbHOCTH;
BBIOMpATH YCIEIIHbIE CTPATETUU B PA3IUYHBIX CUTYAIUX;

¢ yMEHHE MPOAYKTUBHO OOIIATHCA W B3aMMOJCICTBOBATH B MPOILIECCE COBMECTHOM MAESITENBbHOCTH, YYUTHIBATH IMO3ULIMU APYTUX YYACTHHUKOB
nesTeNnbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(PIUKTHI;

¢ BIAJCHHE HABBIKAMU IMO3HABATEIHHOM, YUeOHO-UCCIEI0BATEILCKON U MPOSKTHON JIEATEIBHOCTH, HABBIKAMU pa3pelieHus npobiaeM; CHocOOHOCTh
Y TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B IIO3HAHMUS;

® TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAalMOHHO-TIO3HABATEIbHON JAESTEIBbHOCTH, BKJIIOYAs YMEHHUE OpPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HH(POPMALIMH, KPUTHUYECKH OLICHUBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO, TTOJIYYaeMYI0 U3 Pa3IuYHbIX UCTOUYHUKOB;

® YMEHHE WCIOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX ¥ KOMMYHHKAaIIMOHHBIX TexHojoruii (mamee — WKT) B pemeHun KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHU3allMOHHBIX 337ay C COONIIO/IEHHEM TpeOOBaHHWM 3PrOHOMHKH, TEXHMKH O€30MacHOCTH, TMIHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMaIIMOHHON O€30MacHOCTH;

® yYMEHHE OINpPEACNATh Ha3HAUCHUE U (YHKIIUU PA3TUIHBIX COIIUATBHBIX HHCTUTYTOB;

® YMEHHE CAMOCTOSITEIBHO OLICHMBATh U MPUHUMATh PEIICHHUS], ONPEAEIISIONINE CTPATETHIO MOBEICHUS, C YUYETOM IpakIaHCKUX M HPAaBCTBEHHBIX
LIEHHOCTEH;

® BJAJICHHE S3BIKOBBIMU CPEJICTBAMHU — YMEHHME SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOKO TOUYKY 3PEHUs, HUCIIOJIb30BATH a/IEKBATHBIE SI3bIKOBBHIE
CpENCTBa;

e BIAJCHHE HAaBBHIKAMHU MMO3HABATEIBHON pedliekcHy Kak OCO3HAHUS COBEPIIAEMBIX IEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB H
OCHOBaHUH, 'paHUI]l CBOETO 3HAHUS M HE3HAHMSI, HOBBIX IIO3HABATEIbHBIX 33a4 U CPEACTB UX JOCTHKEHUS.

IIpeamernsble pe3yabTaThl 0cBOeHHIOOIT COO a5 yueOHBIX PEeAMETOB, B TOM uncie «MaremaTHkay, Ha yriryOJeHHOM YPOBHE OpUEHTHPOBAHBI
MPEUMYIIECTBEHHO Ha MOJATOTOBKY K IOCIENYyIOIEMY MpohecCHOHAILHOMY 00pa30BaHMIO, pa3BUTHE WHAMBHIYAJIbHBIX CHOCOOHOCTEH O0y4aromuxcs
nyTeM Oosee rIyOoOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BBIM KypcOM, OCBOCHHEM OCHOB HAayK, CUCTEMAaTHYECKHUX 3HAHUH M CIOCOOOB JIEHCTBHIA,
INPUCYIIUX JAHHOMY Y4eOHOMY MpEIMETY.

TpebGoBanus K MPEMETHBIM pe3yIbTaTaM OCBOECHHUS 0a30BOr0 Kypca MaTeMaTUKH JTOJIKHBI OTPAXKaTh:



e c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKEe KaK 4acTH MHPOBOM KyJbTYypbl M O MECTE€ MaTeMaTUKU BCOBPEMEHHOM LIMBUIIM3ALUU, O
croco0ax ONUCaHMs Ha MaTEMAaTUYECKOM SI3bIKE SBJICHUN peabHOI0 MUPA;

e c(hOPMHUPOBAHHOCTb MPEACTABICHUI 0 MATEMaTHUECKUX MOHATHAX KaK O Ba)KHEHIINX MaTeMaTHUECKUX MOENSAX,103BOJIIONINX ONKMCHIBATh U
U3y4aTh pa3Hble IPOLIECCHI U SABICHUS; IOHUMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUSI MATEMAaTUYECKUX TEOPU;

e BJAJCHHUE METOAAMU J0KA3aTEIbCTB U AITOPUTMOB PEILICHUS; YMEHHUE UX IPUMEHATH, IPOBOAUTH J10KA3aTEIbHBIEPACCYKICHHS B XOI€ PCILICHUS
3a1ad4;

e BJAJCHUEC CTAHJAPTHBIMM IIPUEMAMU PEIICHHUS PAUUOHAIBHBIX M HPPALMOHAIBHBIX, IIOKA3aTEIbHBIX, CTEIEHHBIX,TPUIOHOMETPUYECKUX
YPaBHEHUN U HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMCJIE Ul IIOMCKA IIyTH PELIECHUS U WUIIOCTPALUU
pelieHusl ypaBHEHUI U HEPABEHCTB;

e c(OpMUPOBAHHOCTH MIPEJICTABICHUI 00 OCHOBHBIX MOHATHSIX, UIEAX U METO/IaX MAaTEMAaTUYECKOT0 aHaJIN3a;

e BJaJICHHE OCHOBHBIMH MOHSATHSMH O IUIOCKMX M MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTypax, UX OCHOBHBIXCBOHCTBAX; C(hOPMUPOBAHHOCTD
YMEHUS PaCIO3HABATH HAa YEPTEXKaX, MOJEISIX U B PEAIbHOM MUPE reoMeTpruiecKre (Urypbl; IpUMEHEHUE U3YUEHHBIX CBOUCTB T€OMETPUUYECKUX (PUTyp
1 GOpMyIT JUIs pEeLIeHUs TeOMETPUUYECKHX 3aa4 U 33Ja4 C IPAKTUUECKUM COJIePKaHUEM;

e c(OpMHPOBAHHOCTH MPEACTABICHUIN O IpOLECcCaX U SIBICHUAX, UMEIOLINX BEPOSITHOCTHBIA XapaKTep, OCTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pearbHOM MUpe, 00 OCHOBHBIX MOHATHUSX 3JIEMEHTAPHOI TEOPUU BEPOATHOCTEH; YMEHUIM HaXOAUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUIN B
MIPOCTEUIINX IIPAKTUYECKUX CUTYaALUAX U OCHOBHBIC XapaKTEPUCTUKU CIIy4alHbIX BEJIUYMH;

e BJIQ/ICHUE HABBIKAMU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU PELICHHUH 3a/1a4.

TpeboBanus K IpeIMETHBIM pe3yjbTaTaM OCBOCHMs YIIyOJIEHHOro Kypca MaTeMaTHKHU JOJKHBI BKIIIOYaTh TpeOOBaHMS K pe3ysibTaTaM OCBOCHMS

6a30BOro Kypca 1 JIOTIOJIHUTENBHO OTPaXKaTh!

e chOpMHPOBAHHOCTb NPEACTABICHUHN O COLUANIBHBIX, KYJIBTYPHBIX U UICTOPUYECKUX (DAKTOpaxX CTAaHOBJIEHUS MaTeMaTHKH U HHPOPMATUKH;

e chOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOT0 U MAaTEMaTHUECKOTO MBIIIICHHS;

e chopMHpPOBAaHHOCTH YMEHUN IPUMEHSTD [TOJIyYEHHbIE 3HAHUSI IIPU PELICHUN Pa3IMYHBIX 3a7a4;

e chopMHpPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK 4acTH OOILIeYeIOBEYECKON KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAyKH, MO3BOJISIOIIEM
ONMCBIBATh U U3y4aTh peabHBIE IIPOLIECCHI U SBJICHHUS;

® [IOHMMaHHUE COLMAIBHOIO, JKOHOMUYECKOT0, MOJUTUYECKOT O, KyJIbTYPHOTO, FOPUAUYECKOT0, IIPUPOJHOTO, SpPrOHOMHUYECKOr0, MEULIUHCKOTO U
(U3MOIOTNYECKOr0 KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTUH; IPUHATHE 3TUYECKUX aCEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHA;

e c(hOpMHUPOBAHHOCTb MPEACTABICHUN 0 HEOOXOIMMOCTH J0KA3aTEIbCTB MPH 000CHOBAaHMM MaTeMaTHUECKUX YTBEPXKACHUHN U POJIM aKCUOMATUKU
B IIPOBEJCHUU JECTYKTHUBHBIX PACCYKICHUM;

e c(hOpMHUPOBAHHOCTb MOHATUHHOIO ammapara 1o OCHOBHBIM pa3zesiaM Kypca MaTeMaTUKH; 3HAHUH OCHOBHBIX TeopeM, (hopMys U yMEHHUs HX
MIPUMEHSTh; YMEHUS J10Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI pEIIeHUs 3a/1aY;



L4 C(l)OpMI/IpOBaHHOCTI) }’MGHI/Iﬁ MOZCIIMPOBATE pPCaJIbHBIC CUTyallUHW, HCCICAOBATH IMOCTPOCHHBIC MOICIHM, HHTECPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ

pe3yJbTar;

o C(i)OpMHpOBaHHOCTI) Hpe,Z[CTaBHeHI/Iﬁ 00 OCHOBHBIX IMOHATHSAX MAaTEMATHUYECKOI0 aHAIN3a U BX CBOfICTBaX, BJIaACHUC YMCHHUEM XapaKTEPHU30BaTh
IIOBCACHHUC (bYHKHHﬁ, HCII0JIB30BAHHUE ITOJTYYCHHBIX 3HAHHUI AJId OIIKMCaHUA U aHalin3a pC€aJIbHBIX SaBHCHMOCTefI;

e BJAJ€HHE YMEHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJIENEH O YCIOBHUIO 3a/1a4i M BBIYMCIIEHUS BEPOSITHOCTU HACTYIJICHUS COOBITHI, B TOM
qHcie ¢ MpUMeHeHHeM (GopMysT KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCIETOBAHHS CITyYaiHBIX BEJIMYHH 110 UX pacIpeieICHHUIO.

ba3oBblii ypoBeHb

Yriay0JeHHblil YpOBEHb

YHCJIOBBIE MHOKECTBA Ha
KOOPJMHATHOU MPSIMOMH,
OTpPE30K, HHTEPBAJ;

ompe30K, uHmepeal,
NOJYUHMEPBATL, NPOMEHCYMOK
C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npedcmasieHue

U Pa3HOCTb MHOKECTB,
YHCIJIOBBIE MHOXKECTBA Ha
KOOPJMHATHOU MPSIMOM,
OTpPE30K, HHTEPBAJ,

MIOJIyHHTEpBAJI,

Paznen BbInycKHUK HAYYHTCH BBINyCKHUK 1OJYy4YHT BrInyCKHUK Hay4YuTCH BBINYCKHUK NOJYyYUT
BO3MOKHOCTh HAYYUTHCHA BO3MOKHOCTh HAYYUTHCHA
Mean JIJ1s1 McTioIb30BaHus B Jna pazeumus mviuinenus, Jns yenenrnoro npoosskenust | /[ns obecneyerust
OCBOECHHA MIOBCEIHEBHOM JKU3HU U UCNONIL308AHUS 8 NOBCEOHEBHOU | 00pa30BaHUs 11O B03MONACHOCMU YCHEUHO20
npeaMera o0ecrnieueHns BO3MOKHOCTU HCUBHUU 0OecneyeHuUs: CHEIUAILHOCTSIM, CBSI3aHHBIM C | nP000adCeHUs. 00pA308aHUS NO
YCHEUIHOTO MPOI0JKEHUS B03MOACHOCMU YCHEUHO20 MPUKJIAIHBIM UCIIOJIb30BAHUEM | CHEYUATbHOCTAM, C8A3AHHbIM C
o0pa3oBaHus 1O NPOOOIdICEeHUs 00pPA306aHUsl NO | MaTEMaTHUKU ocywecmanenuem Hay4Hou u
CHEIHUALHOCTSIM, HE CBS3aHHBIM | CHEYUANbHOCHAM, He Ucc1e008amenbCKoll
C MPHUKJIATHBIM HCIIOJIb30BAaHUEM | CEA3AHHLIM C NPUKIAOHBIM OdesimenvHOCMU 8 0OIacCmU
MaTeMaTUKH UCNONIL30BAHUEM MATNEMAMUKU MAmMemMamury U CMeHCHbIX
HAYK
TpeOoBanus k pe3yabraTam
Inemenmovt | — OtepupoBath Ha 6a30BOM | —  Onepuposams NOHAMUAMIU: — CB00OOJHO OIEepUpOBaThH —  Hocmuoicenue
meopuu YPOBHEMOHATHSIMMU: KOHeuHoe MHOHCECMEBO, MOHATUSIMH: KOHEUHOE pe3ynemamos pasoena ll;
MHOMCECME KOHEYHOE MHOXECTBO, 9/1eMeHM MHOHCECmada, MHO>KECTBO, 3JIEMEHT —  onepuposamv NOHAMUEM
u 3JIEMEHT MHOXECTBA, NOOMHOHCECMB0, nepeceyeHue MHO>KECTBA, onpeoeneHusi, OCHOSHbIMU
Mamemamuy MTOJAMHOKECTBO, U 06veOuUHeHUe MHOJICEeCMS, MOJAMHOKECTBO, suoamu onpeoenenuil,
ecKkoil IIepeceyeHue U YUCTI08blE MHOJNCECTNEA HA nepeceueHue, 00beTMHEHNE OCHOBHBIMU BUOAMU
J102UKU 00BETMHEHNE MHOKECTB, KOOPOUHAMHOU NPSAMOU,

meopem,

— NnOoHUmManisb Ccynib
KOCBEHHO20
00m3ameﬂbcm6a;




— omepupoBaTh Ha 0A30BOM
YpOBHE MOHATUSIMHU:
YTBEpIKIICHHE, OTPHUIIAHUC
YTBEPKACHHUSI, UICTUHHBIC
Y JIOXKHBIC YTBEPIKIICHUS,
MIPUYHMHA, CIIE/ICTBUE,
YaCTHBIN clTydail o01Iero
YTBEPIKIICHHSI,
KOHTPIPUMED;

— HaxOJIWTb NEPECCUCHHE U
00bEeTUHEHNE IBYX
MHOJECTB,
MPECTaBICHHBIX
rpadUUecKy Ha YHCIOBOM
MPSMON;

— CTpPOUTH HAa YHCIIOBOM
MPSIMOM TTOIMHOYKECTBO
YHCIIOBOTO MHOYKECTBA,
3aJJaHHOE MPOCTEHIITIMHU
YCIIOBHSIMU;

— pacro3HaBaTh JOXKHbBIE
YTBEPKACHHUSI, OIINOKU B
paccyXIeHHSX, B
TOM YHCIIE C
WCTIOJIb30BaHUEM
KOHTPIPUMEPOB.

B nosceonesnotl scusnu u
npU uU3y4eHuUu Opyeux
npeomemos:

MHOICECME HA KOOPOUHAMHOU
niocKkocmu,

—  onepuposamsv NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBepHCOeHUsl, UCTMUHHbLE U
JIOJICHBIE YIMBEPHCOCHUS,
npuyuHa, creocmsue,
yacmuwlll cyyai 0owe2o
VMepHCcOeHUsl, KOHMpHpumep;

—  nposepsams NPUHAOIEIHCHOCHb
eMEHMA MHONCECMBY,

—  HaxoOoumv nepecevenue u
00veOuHeHUe MHOJCECS, 8
MoM yucie npeocmasieHHbIX
epaguuecku Ha Yuci080t
NpAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU

—  nposooums 00Ka3amebHbie
paccyscoenus 0
000CHOBAHUS UCIMUHHOCU
VMBepHCOeHUII.

B noeceonesnoti scusnu u npu
usyueHuu opyaux npeomMemos:

—  UCNONb308aMb YUCTOBbLE
MHOXCeCmsa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NLOCKOCIU OJisl
ONUCAHUA PeanbHbIX NPOYECCOos
U AGNEeHUU,;

IIPOMEKYTOK C BBIKOJIOTOM
TOYKOM, Tpaduueckoe
IIPEACTABICHUE MHOKECTB
Ha KOOPJAMHATHOU
IUIOCKOCTH;

3a/1aBaTh MHOYKECTBA
IIEPEUYUCIICHUEM U
XapaKTePUCTUYECKUM
CBOMCTBOM,;

OIIEpUPOBATH NOHATUIMHU:
YTBEPKJICHHUE, OTPULIAHHE
YTBEPKACHUSI, UICTUHHBIEC U
JIOKHBIE YTBEPKICHHUS,
IIPUYMHA, CIEICTBUE,
YaCcTHBIN cllydail o011ero
YTBEPKACHMUSI,
KOHTpPIIpUMED;

MIPOBEPSATh
IIPUHA]JIEKHOCTD 3JIEMEHTA
MHOXECTBY;

HaxOJIUTh IIEPECECYCHUE U
00beTMHEHNE MHOXKECTB, B
TOM YHCJIIE
MIPEACTABICHHBIX
rpagu9YecKy Ha YUCIOBOH
MpsIMOM U Ha
KOOPAWHATHOU IJIOCKOCTH;
IIPOBOJUTH JIOKA3aTEIbHbBIE
paccyXJIeHHs s
000CHOBaHHUS UCTUHHOCTHU
YTBEPXKICHUM.

— onepuposams NOHAMUAMU
CUEMHO20 U HECHEeMHO20
MHOJICECMBA,

—  NpuMeHAmb Memoo
Mamemamuyeckou
UHOYKYUU OJIS1 NPOBEOEHUs.
paccysicoenuti u
00KA3amenbcms u npu
peuieHuu 3a0a.

B nosceonesnoti srcusnu u npu
U3yYeHuu opyeux
npeomemos:

—  UCNONIb308aMb MEOPEMUKO-
MHOIHCECTNBEHHDILL A3bIK U
AZBIK I02UKU OJI51 ONUCAHUSL
PEANbHbIX NPOYECCos U
AGNEHUL, NPU peueHuu
3a0ay opyaux y4eoHvIx
npeomemos




WCII0JIb30BaTh YUCIIOBbBIE
MHO>KECTBa Ha
KOOPJMHATHOM MPSIMOi
JUTSI OTIUCAHUSI PEaTbHBIX
MPOLIECCOB U SIBJICHUI;
MIPOBOJIUTDH JIOTUUECKHUE
paccyxeHus B
CUTYAIIUSX MTOBCEIHEBHOM
KUZHU

npo6ooUms 00KA3amelbHble
PACCYIHCOeHUsL 8 CUMYAYUSIX
NOBCEOHeBHOU JHCUZHU, NPU
peutenuu 3a0a4 u3 opyaux
npeomemos

B noeceomnesnoui scusnu u npu

u3yyeHuu opyeux
npeomemos:

HCII0JIb30BaTh YHCIIOBBIE
MHO>KECTBA Ha
KOOPAMHATHOU IIPSIMOM U
Ha KOOPJAMHATHOU
IJIOCKOCTH JIJIs1 OUCaHUs
peabHBIX IPOLIECCOB U
SIBJICHHI;

IPOBOJIUTH JOKA3aTEJIbHbIE
PacCyKJI€HHUS B CUTYalHsIX
MOBCEIHEBHOM KU3HU, TIPU
pELICHUH 3a7a4 U3 APYTUX
IPEIMETOB

Yucna u
GbIpajrceHus

OmnepupoBarh Ha 0a30BOM
YpOBHE TOHATUSMU:
1[eJI0€ YUCTIO0, AETUMOCTh
YHcell, OOBIKHOBEHHAS
Ipo0b, AeCATUUHAS
Ipo0b, pallMOHATEHOE
YHCII0, MPUOIMKEHHOE
3HAYEHUE YMCIIa, YacTh,
JI0715, OTHOIIICHUE,
MIPOLICHT, MOBBIIICHUE U
MIOHIKEHUE Ha 33/1aHHOE
YHCIIO MPOIICHTOB,
MacmTao;

oTepupoBaTh Ha OA30BOM
YPOBHE TIOHATUSMU:
norapudm uucna,

C80600H0 onepuposamu
HOHAMUAMU. Yeloe YUCTO,
oenumocmy ucel,
00bIKHOBEHHAsL OPOOb,
decsimuunas Opoow,
PAYUOHATIbHOE YUCTIO,
npUOIUNCEHHOE 3HAYEHUE
yucna, wacmo, 00,
omHoulenue, npPoyeHm,
nosvluleHue U NOHUMCeHue Ha
3a0anHoe YUCO NPOYEHMO8,
macumao;

npU8OOUMb NPUMEPHL YUCEIL C
3A0aHHBIMU C8OUCMBAMU
oenumocmu,

CB000OIHO OnIEpPUPOBATH
MOHSITUSMHU: HATypalIbHOE
YHUCJI0, MHOKECTBO
HATypaJTbHBIX YUCEII, IIEJI0e
YHUCJI0, MHOYKECTBO IIEJIBIX
YyKcell, OOBIKHOBEHHAs
Ipo0b, IecsaTUUHAs JpoOb,
CMEIIaHHOE YHCJI0,
parroHaIbHOE YHUCTIO,
MHOKECTBO PallMOHATBHBIX
qucell, HppPalMOHATBHOE
YHCII0, KOPSHB CTEIICHH N,
JIEHCTBUTEIIFHOE YHCIIO,
MHOYECTBO
JICHCTBUTEILHBIX YHCE],
reoMeTpHuuecKas

HHocmuorcenue
pe3yremamos pazoena ll;
€c80000HO onepuposamo
YUCTOBBIMU MHONCECTNBAMU
npu pewlenuy 3a0au,
NOHUMAMb NPUHUHBL U
OCHO8BHbIe Uoel
pacuuperust Yucio8blx
MHOJICECS,

81a0emsv OCHOBHbIMU
HOHAMUAMU MeopUl
oenumocmu npu peuleHuu
CMAHOAPMHBIX 3A0aY
umems 6asogule
npeocmasienus o




TPUTOHOMETPUUECKAs
OKpPYHOCTb, IpajlycHast
Mepa yria, BeIM4MHA
yIJIa, 3aJJaHHOr0 TOYKOM
Ha TPUTOHOMETPUYECKOM
OKPYXHOCTH, CUHYC,
KOCUHYC, TAHTE€HC U
KOTaHT'€HC YTJIOB,
HMEIOLIUX [TPOU3BOJIBHYIO
BEJIMYMHY;

BBITIOJIHATh
apudmeTnyeckue
JICWCTBUSA C LIEJIBIMA U
paloHaIbHBIMU
qucllaMu,

BBITIOJIHATH HECTIOKHBIE
npeoOpa3oBaHUs
YHCIIOBBIX BBIPAXKECHUH,
CoJIep KalliX CTEeHU
qucen, TM00 KOPHU U3
qucen, TM00 Jorapu@mbl
4HCell;

CpPaBHUBATH
paloHaIbHbIE YHCTIA
MEXy COOOH;
OLICHMBATh U CPAaBHMUBATH
C palMOHAJILHBIMU
YKCJIaMU 3HAYEHUS LIETBIX
CTEIIEHEH YKCell, KOpHEN
HaTypaJbHOM CTENEHU U3
gucen, JorapumMoB

onepuposamv NOHAMUAMIU.
Jno2apugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIACHOCIb, PAOUAHHASL U
2padycnas mepa yana,
8eUYUHA Y2ld, 3A0AHHO20
MOUKolU Ha
MPUSOHOMEMPUUECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Tl08,
UMEIOWUX NPOU3BOIbHYIO
BENUYUHY, YUCTA € U T,
8bLINOIHAMb apupmemuueckue
oeticmeust, couemasi yCmHble u
NUCbMEHHbLE NPUEMb,
npuMeHsisi npu
Heobxooumocmu
BLIUUCTUMENIbHbLE
ycmpoucmeda;

HAX00Umbs 3HA4eHUs1 KOPHS
HAmMypanibHoU cmeneHu,
cmenenu ¢ payuoHaIbHbIM
nokaszameinem, 102apupma,
UCNONb3YSL NPU
Heobxooumocmu
BbIUUCTUMENIbHbLE
ycmpoucmea;

NOJIb308AMbCS OYEHKOU U
NPUKUOKOLL NPU NPAKMULECKUX
pacuemax;

WHTEPIIPETAIHS
HATypalTbHBIX, IEJBIX,
paIoHaIbHBIX,
IENCTBUTEIBHBIX YUCEIL,
IIOHUMATh U O0BICHATH
Pa3HUILY MEKITY
MO3UITHOHHON U
HENO3UILIMOHHOU
CHCTEMaMU 3aIlUCH YHCET;
MEPEBOIUTH YKCTIA U3
OJTHOM CHCTEMBI 3alHCH
(cucTeMBbI CUMCIICHUS) B
ApYyryto;

JIOKa3bLIBaTh U
UCIT0JIB30BaTh MPU3HAKU
JEIMMOCTH CyMMBI U
MPOU3BEICHUS TIPU
BBINOJIHEHWH BBIYNCIIEHUH
U pelIeHUH 3a]1ay;
BBITIOJTHSATH OKPYTJICHUE
palroHANbHBIX U
UPpaAIMOHATIBHBIX YHCEN C
3aJaHHON TOYHOCTHIO;
CpaBHHBATh
IENCTBUTEIbHEIE YHCIIa
pa3HBIMH CTIOCOOAMU;
YIOPSA0YNBATE YHCIA,
3allMCaHHEIE B BUIE
OOBIKHOBEHHOI U
JECATUYHOM npodu, yucia,
3aIMCaHHBIE C

MHOHCECmBe KOMNIIEKCHBIX
yucen,

Cc80000HO 8LINOIHAMb
ModtcOecmeeHHble
npeobpazoeansl
MPULOHOMEMPULECKUX,
J102apupmMuyecKux,
CMENEeHHBIX BbIPANCEHULL,
enadems opmynot
ounoma Heromona;
NPUMEHAMb NPU PeuleHUU
3a0a4 meopemy o
JIUHENIHOM NpeodCmagieHuu
HO;

NPUMEHSIMb NPU PEUEHUU
3a0au Kumaitickyio
meopemy 06 OCIMamKax,
NPUMEHAMb NPU PeuleHUU
3a0au Manyio meopemy
Depma;

YyMemb 8bINOIHAMb 3ANUCD
YuCIa 8 NO3UYUOHHOLL
cucmeme CHUCIeHUs,
NPUMEHAMb NPU PeuleHUU
3a0ay meopemuxo-
YUCI08ble PYHKYULU: YUCTO
u cymma oerumernet,
@ynxyuro Dinepa;,
NpUMEHAMb NPU peuleHuu
3a0ay4 yenHvle Opoou;




4KCell B IPOCTBIX
Clly4asx;

M300paxkaTh TOYKaAMH Ha
YHUCJIOBOU IPSIMOM LENIbIe
U pallMOHAJIbHBIE YUCIIA;
M300paxkaTh TOYKaAMH Ha
YUCTIOBOM MPSAMOM 11e/IbIe
CTEIEHU YHUCEJl, KOPHU
HaTypaJIbHOW CTEIIEHU U3
YHCe, JIOTapu(MbI YUCell
B IIPOCTHIX CITydasx;
BBITIOJTHSTh HECTIOKHBIE
peoOpa3oBaHUs LEBIX U
JTPpOOHO-palIMOHATIBHBIX
OYKBEHHBIX BBIPA)KEHUH;
BBIPaXKaTh B MPOCTEUIITNX
Clly4asiX U3 paBeHCTBa
OJIHy TIEpEMEHHYIO Yepe3
IpyTHE;

BBIUUCIIATH B MPOCTHIX
Clly4asix 3Ha4eHUs
YHCIIOBBIX 1 OyKBEHHBIX
BBIPAKECHMUI,
OCYILIECTBIIAA
HE00XO/IUMBIE
MOJICTAHOBKH H
npeoOpa3oBaHuUs;
n300paxkathb
CXeMaTU4YeCKH yToll,
BEJIMYHMHA KOTOPOTO
BBIpaXK€HAa B Irpajlycax;

npPOBOOUMb NO U3BECHIHBIM
Gopmynam u npasuiam
npeobpazosanus 6YK6EeHHbIX
BbIPAdNCEHUL, BKITIOYAIOUUX
cmenenu, KOpHU, 102apugmol u
mpucoHoMempuyecKue
@yuryuu;

HAX0OUMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX BbIPAJICEHULL,
ocywecmenss Heobxooumovle
NOOCMAaHOBKU U
npeodpazoeanus,
uz006padcamov cxemamuyecKku
V2o, 8eIUYUHA KOMOPO2O
8bIPAJICEHA 6 2PA0YCax UNU
paouawnax;

UCNONL3068AMb NPU PEUUEHUU
3a0ay maoauyHvie 3HAYEeHUs.
MPUSOHOMEMPUUECKUX
@yHKyuil yenos;

BbINOIHAMb NEPEeBO0 BENUYUHBL
Vena u3 paouarHol mepvl 8
2paodycHyto u 06pamHo.

B noeceonesnoii scuznu u npu

usydeHuu opyaux yueOHwvix
npeomemos:

BbINOIHAMb OelCBUsL C
YUCTIOBLIMU OAHHBIMU NPU
peuteHuu 3a0ay
NpaKmu4ecko2o xapakmepa u

HCIIOJIb30BAHUEM
apu(METHIECKOTO
KBaJPaTHOT'O KOPHSI,
KOpHE# creneHu Ooubiie 2;

— waxomuth HOJI m HOK
pa3HBIMH CTIOCOOAMU U
KCII0b30BaTh UX MPU
pElIeHNH 3a]1aY;

—  BBINOJIHATH BHIYUCIICHUS U
npeoOpa3oBaHUs
BBIPAXKEHUI, COJEPHKALIUX
JeCTBUTENbHBIC YHUCIIa, B
TOM YHCJIe KOPHU
HaATYpaJIbHBIX CTETICHEIH;

—  BBINOJIHATH CTaHAAPTHBIC
TOKIECTBEHHbBIC
npeoOpazoBaHus
TPUTOHOMETPUYECKUX,
JorapupMUIEcKuX,
CTENEHHBIX,
HUppaIMOHATIBHBIX
BBIPa)KECHUI.

B nosceounesnoui scuznu u npu
U3yueHuu opyeux
npeomemos:

—  BBINIOJIHATH U OOBSICHATH
CpaBHEHHE Pe3yJIbTaTOB
BBIYHCIICHHUH MPU PEIICHUH
MPaKTUYECKHUX 33]]a4, B TOM
YUCIIe MPUOTMHKEHHBIX

NPUMEHAMb NPU peleHuU
3aA0AYMHO20YNEHbL C
oeticmeumenbHbuIMU U
yenvimu

K03 puyuenmamu,
enademsv NOHAMUAMU
nPUBOOUMDBILL U
Henpu8oOUMbIL MHO2OUNEeH
U NPpUMEHSIMb UX Npu
peuieHuu 3a0a4,
NPUMEHAMb NPU PeuleHUU
3a0auy OcHOBHYI0 meopemy
aneebpuol;

APUMEHAMb NPU PeueHUU
3a0au npocmetiuiue
@DYHKYUU KOMNIIEKCHOTU
nepemeHHoU Kaxk
2eomempuyeckue
npeobpazosanus




— OLIEHUBATh 3HAKU CHUHYCAa,
KOCHHYCa, TAaHI€HCa,
KOTaHI€HCa KOHKPETHBIX
yIJIOB.

B noesceonesnol scuznu u
npu u3yueHuu Opyaux
VUEOHBIX NPEOMEMOB:

—  BBINOJHITH BBIYUCIICHUS
MIPH PEIICHUH 33]1a9
MIPAKTUIECKOTO
Xapakrtepa,

—  BBINOJHATH
MIPAKTUIECKHUE PACUCTHI C
UCIOJIb30BaHUEM TIPU
He00X0AUMOCTH
CIPaBOYHBIX MaTEPHATIOB
Y BBIUMCIUTENBHBIX
YCTPOMCTB;

— COOTHOCHUTH peaslbHbIC
BEJIMYMHBI,
XapaKTePUCTUKHU
00BEKTOB OKPY>KAIOILETO
MHpa ¢ UX KOHKPETHBIMH
YHCIIOBBIMA 3HAYCHUSIMU;

—  HCTOJB30BaTh METOIBI
OKpYTJICHUS,
MPUOTHKEHUS U
MIPUKUIKA TIPU PEIICHUN
MPAKTUICCKHX 33124
MMOBCEHEBHOW KU3HU

3a0ay U3 pasiuyHLIX odracmei
3HAHULL, UCNONbL3YS NPU
HeoOX00UMOCmu CNPasoyHble
Mamepuansl u
8bIYUCTUMENbHBIE
ycmpoucmeda;

OYeHUBamMv, CPABHUBAMND U
UCNOIb3068aMb NPU peUleHUU
NpaKmuyecKux 3a0a
YUCTI0Bble 3HAYEHUS PealbHbIX
8eUYUH, KOHKDEemHble
YUC08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYHCAIOUe20
mupa

BBIYUCIICHUH, UCIIOJIb3YS
pa3HbIE CIIOCOOBI
CPaBHEHUM;

3aInChIBaTh, CPABHUBATH,
OKPYIJISAATh YHCIIOBBIE
JIAHHBIE PEaTbHBIX BEIUYHH
C MCIIOJIb30BAaHUEM Pa3HbIX
CUCTEM U3MEpPEHUs;
COCTaBJISITh M OLIECHUBATh
pa3HBIMHU CcIIOCO0aMu
YHCIIOBBIE BBIPAXKECHUS TIPU
peIIeHUH MPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 JIpyrux
y4eOHBIX MPEIMETOB




Ypasnuenua
u
HepageHcme
a

— Pematp nuHeiiHbIE
ypaBHEHHUS U
HEPaBEHCTBA,
KBaJIpaTHBIC YPAaBHEHUS;

— pemath
norapugmMuuecKue
ypaBuenwust Buaa 10ga (bx
+ ¢) = d u nmpocreiimme
HEpaBEHCTBA BUA
logax<d;

— pemaTh MoKa3aTelbHbIC
ypaBHeHus1, Buja a>* o= d
(rae d MOxHO
MIPEJICTAaBUTH B BUJIC
CTEINCHU C OCHOBAHUEM Q)
U MPOCTEUIIINE
HepaBeHCTBa Buja a'<d
(rme d MoXxHO
MIPEJICTaBUTh B BUJE
CTETIEHU C OCHOBaHHEM
a);.

— TPHUBOJUTH HECKOJBKO
IIPUMEPOB KOPHEMN
MIPOCTEUIIETO
TPUTOHOMETPHUIECKOTO
ypaBHEHHUsI BUJIa: SinX = @,
COS X = a, tgx = a,ctgx =
a, Tae a — TabIuuHoe
3HaYCHUE
COOTBETCTBYIOLICH

Pewamv payuonanvhuie,
noKasamenbHole U
Jloeapupmuyeckue ypasHe s
u Hepasencmaa, npocmeniuiue
UppayuoHaibHule U
mpuzoHoMempuiecKue
VPasHeHUs, HePABEHCBA U UX
cucmembl;

UCNONL3068AMb MEMOObl
peweHus: yPasHeHUlL:
npusedeHue K Uy
«npouszgedeHue pagHo Hya»
UNU «4ACMHOE PABHO HYIIOY,
3aMeHa nepemeHHbIX;
UCNONL308aMb MEeMOoo
UHMEPBANOE O/l peuleHUs
HEepaseHcma,

UCNONL3068aMb paAdhuyecKull
Memo0 07151 NPUOIUNCEHHO20
peweHus ypasHeHull u
HEepPaseHcma,

uzobpaxcamo Ha
MPUSOHOMEMPULECKOT
OKPYIHCHOCIU MHONCECTBO
peuieHuti npoCmeuLux
MPUSOHOMEMPULECKUX
VDaBHeHUll U HEPABEHCMEB,
8bINOIHAMbB OMOOP KOPHell
VPAGHeHUl UIU peulenuil
HEepPaseHCcme 6 CoOOmeemcmeuu

CB0060OHO ONIEPUPOBATH
HOHATHUSMU: ypaBHEHHE,
HEpaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS
U HEPABEHCTBA, ypaBHEHHUE,
SIBJISIOILEECS CIIEICTBUEM
JPyroro ypaBHEHUs,
YPaBHEHMsI, PABHOCUJIbHbIE
Ha MHOJKECTBE,
PaBHOCHJIbHBIE
npeoOpa3oBaHus
YpaBHEHU;

pelarh pa3Hble BUbI
YPaBHEHUI U HEPABEHCTB U
UX CHCTEM, B TOM YHCJIe
HEKOTOpbIE ypaBHEHUS 3-1
u 4-i creneneit, 1poOHo-
paluoHaIbHbIE U
HppallOHAJILHBIE;
OBJIa/IETh OCHOBHBIMU
TUIIAMU [10Ka3aTeNbHBIX,
Jorapu(pMUUIECKHX,
MppaIOHALHBIX,
CTETIEHHBIX YPAaBHEHUN U
HEPaBEHCTB U
CTaHJApTHBIMU METOJIaMH
UX PELICHUH U MPUMEHATh
WX MIPH PEIICHNH 337134,
MPUMEHSATH TeopeMy be3y k
pELIEeHHUIO YpaBHEHUI],

HHocmuorcenue
pezynomamos pazoena ll;
Cc80000HO onpedensims mun
U 8blOUPaAMb MEMOO
peuienus noKa3amenbHuix U
Jno2apu@muieckux
VpasHeHull U HepageHcms,
UppayUOHaANIbHBIX
VpasHeHuli U HepageHcms,
MPUSOHOMEMPUYECKUX
VpasHeHuli U HepageHcms,
ux cucmem,

8000010 peuiams
cucmemol TUHEUHBIX
VpaeHeHull;

peuiams 0OCHOBHbIE MUNbl
VPasHeHuil U HepageHcme ¢
napamempamu,
NpUMEHAMb NPU peuleHuU
3a0a4 HepageHcmea

Kowu — bynaxosckoeo,
bepuynnu;

umems npedcmasgiexue o
HEepPageHCcmeax mextcoy
CpeOHUMU CIMeneHHbIMU




TPUTOHOMETPUYECKON
GbyHKIHH.

B noeceonesnol scuznu u
npu u3yyeHuu opyeux
npeomemos:

—  COCTaBJISITh U pelIaTh
YpaBHEHHUSI U CHCTEMBI

ypaBHEHUH NIPU pPEIICHUU

HCCJIOXXHBIX
IPAaKTUYCCKUX 3a1av

C OONONHUMENbHbIMU
YCaosuiAMuU U OcpanuderuUAMU.

B noeceonesnou scusnu u npu

usyueHuu opyaux yueOHwix
npeomemos:

cOCmagnAms u peuiams
VpasHenus, cucmembl
VpasHeHuil U HepaseHcmaea npu
peutenuu 3a0a4 Opyaux
VueOHbIX NpeoMemos,
UCNONIBb308AMb YPAGHEHUS U
HepageHcmaa 0Jisk NOCMPOEHUS.
U uccne008aHus NPOCmMenuuux
Mamemamuyeckux mooeneti
PeanbHbIX Cumyayuti uiu
NPUKIAOHBIX 3a0ay;

yMemyb UHMeEPnpemuposams
NOJIYYeHHbIL NPU peuleHun
VpasHeHusl, HepaseHCcmea Uil
cucmemul pe3yiomam,
oyeHusamo e20
npasoonoooodue 8 KOHMeKcme
3A0aHHOU PeanbHOU CUmyayuu
UU NPUKTIAOHOU 3a0a4u

IIPUMEHATH Teopemy Buera
JUIsl PELIeHUs] HEKOTOPBIX
YPaBHEHMH CTETIEHU BBIIIE
BTOPOW;

IIOHUMATh CMBICII TEOPEM O
PaBHOCWIBHBIX U
HEPaBHOCUJIbHBIX
peoOpa3oBaHUSIX
YPAaBHEHUU U YMEThb UX
JIOKa3bIBaTh;

BJI/IETh METOJaMU
peueHus ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM,
YMETb BBIOMPATh METOJ
peleHus 1 000CHOBHIBATh
CBOH BBIOOD;
MCIIOJIb30BaTh METO]
WHTEPBAJIOB JJISl pELICHMUSI
HEpaBEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHABHBIX U
BKJIIOYAIOIINX B ce0s
UppalvoHaIbHbIE
BBIPAKCHUS;

peiare anredpandyeckue
YpaBHEHMS U HEpaBEHCTBA
1 VX CHCTEMBI C
rnapameTpamu
anreOpanvecKkuM u
rpaduyecKuM MeToaMH;




— BJIaACTh pa3HbIMI/I
METOJIaMH JI0KAa3aTeNIbCTBA
HEPABCHCTB;

— pemarb ypaBHECHHS B
[[ETBIX YHCIIAX;

— u300pakaTh MHOXKECTBA Ha
IIJIOCKOCTH, 3aaBa€MbI€E
yYpaBHCHHUSMH,
HEPAaBEHCTBAMU U UX
CHCTEMaMU;

— ¢BOOOJIHO UCIIOJIL30BATh
TOXIECTBEHHBIE
peoOpa3oBaHus IIPH
peLICHUN YpaBHCHUH U
CUCTEM ypaBHEHUI

B noeceomnesnotl scusnu u npu
usyyeHuu opyeux
npeomemos:

— COCTaBJISITh U pellaTh
ypaBHEHUS, HEPABEHCTBA,
UX CUCTEMBI MIPH PEIICHUN
3a/1a4 Ipyrux yueOHbIX
IIPEIMETOB;

—  BBINIOJIHATH OIEHKY
MIPaBA0NOI00US
PE3YNBTATOB, MOTYYaeMbIX
MIPH PEIICHUN PA3TUYHBIX
ypaBHEHUI, HEPABEHCTB U
WX CHCTEM TIPH PEIICHUN




3a/1a4 APYyrux y4yeOHbIX
MPEIMETOB;

COCTABJIATh U peIIaTh
YpaBHEHHS U HEPAaBEHCTBA
C MmapaMeTpaMu Mpu
peleHNH 3aa4 APYTUX
y4eOHBIX TPEMETOB;
COCTaBJIATh YPaBHEHHE,
HEpaBEHCTBO MIIM UX
CHCTEMY, OITUCHIBAIOIIHE
peabHyI0 CUTYAIUIO HITH
NPUKITAIHYIO 33/a4y,
MHTEPIIPETHPOBATH
HIOJTy4EHHBIEC PE3YJIbTATHI;
UCIIOJIb30BATh
IpOrpaMMHBIE CPEJICTBA
IPY PELICHUHU OTAEIbHBIX
KJIACCOB YpaBHEHU U
HEpaBEHCTB

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM
YPOBHE NOHATUSIMHU:
3aBHCHUMOCTH BEITUYHH,
GyHKIUS, apryMEHT U
3HaYeHUe QPYHKIINH,
00JacTh ompeeeHus u
MHOYKECTBO 3HAUCHUI
bysKIUYN, rpadux
3aBUCUMOCTH, Ipauk
GyHKIIUYU, HYJIH
(GYHKINHU, TPOMEXKYTKH
3HAaKOMOCTOSTHCTBA,

Onepuposams noHAMUAMU.:
3A6UCUMOCTb GETUYUH,
@yuKkyus, apeymenm u
3HaueHue yHKyuu, ooaacmo
onpeoeneHus U MHONCECHE0
3HaueHull pyHxkyuu, epagux
3asucumocmu, epagpux
@yHryuu, Hyau QyHKyuu,
nPOMeNCYMKU
3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCI080M
npomedxcymke, yovieanue Ha

Buianers nonstusamu:
3aBHCHUMOCTb BEJIMYHH,
(GyHKIMSA, apTyMEHT 1
3HaYeHue QPYHKINH,
00J1acTh ompeeseHus u
MHOECTBO 3HaYEHUH
¢bynKIMYU, rpaduk
3aBHCUMOCTH, rpauk
¢byHKIMY, HYTH QYHKINH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
BO3pAacTaHHUE Ha YHCIOBOM

—  Hocmuorcenue
pe3yiemamos pazoena II;

—  g1ademv nousmuem
ACUMNMOMbL U YMemb €20
NpUMEHAMb NPU peuleHuU
3a0au;

—  NpUMEHAMb Memoobl
peulerus npocmeuuux
oughghepenyuanvrwvix
VpasHeHuii nepeo2o u
8MOP0O20 NOPAOKOE




BO3pacTaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
yOBbIBaHNE HA YHCIOBOM
MIPOMEXKYTKE,
HauOoublIee U
HauMEHblIee 3HaYeHue
(GYyHKIIMU Ha YKCIOBOM
IIPOMEKYTKE,
nepuoandeckas QyHKIHS,
MIEpPHOJ;

omnepupoBaTh Ha OA30BOM
YPOBHE NOHATUSIMHU:
npsimMasi U1 oopaTHast
MPONOPIIMOHATEHOCTh
JTUHEWHAas1, KBaIpaTUIHas,
jJorapudmuueckas u
nokaszatenbHast QyHKIUH,
TPUTOHOMETPUUYECKHE
INZINIVIH

pacrio3HaBaTh rpaduKu
3JIEMEHTAPHBIX (QYHKIHIH:
npsiMoit ¥ oOpaTHOH
IPONOPLMOHATILHOCTH,
JIMHEITHOM,
KBaJpaTUYHOM,
JorapumMuIecKon u
MoKa3aTeabHOU (QyHKIUH,
TPUTOHOMETPHUYECKUX
INZINIVIH

COOTHOCHTB T'pauKu
AJIEMEHTAPHBIX (PYHKIIMIA:

YUCTOBOM NPOMENCYNIKE,
Haubovulee U HauMeHblulLee
3HayeHue hyHKyuu Ha
YUCTIOB0M NPOMENCYNIKE,
nepuooudeckas QyHKyus,
nepuoo, YemHas U HeuemHdast
dynxyuu;

onepupoBamv NOHAMUAMU:
npsmas u obpamuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMUYHAs,
Joeapupmuyeckas u
NOKA3aMenbHAsl YYHKYUU,
mpuzoHoMempuiecKkue
@yHuryuu;

onpeoenams 3Ha4eHue
@yHKYUU NO 3HAYEHUIO
apeymeHma npu paziuiHblx
cnocobax 3a0anusi hyHKyuu,
cmpoums epapuKu u3yueHHbIX
dynxyuii;

ONUCHIBAMb NO 2PAPUKY U 8
npocmeuuux cay4asx no
gopmyne nogedenue u
ceolicmea yHKYutl, Haxooumso
no epaghuxy ¢ynxyuu
Haubovuue u HauMeHbulUe
3HAYEeHUsL,

cmpoums 2CKu3 epaguxa
@yHKxyuu, yoosiemseopsoweli
npuseodeHHoMy Habopy Yclo8ull

IIPOMEXYTKE, yObIBAaHUE HA
YHCIIOBOM ITPOMEXKYTKE,
HauOoJblIee U
HauMEHbIIIEe 3HaUEHUE
(GyHKIMY Ha YMCIOBOM
IPOMEXKYTKE,
nepuoauyeckas QyHKIHs,
IIEpUO/I, YETHAsl U HEYETHAs
(GyHKIMK; yMETh
NPUMEHSTH STH MOHATHUS
IpU PEILICHUY 3ajay;
BJIQ/IETh OHITHEM
CTeNeHHas (PyHKLINS;
CTPOUTH €€ IrpadUK U yMETh
IIPUMEHSATH CBOKCTBA
CTENEHHON (YHKIUU IIPU
pelLlIeHnH 3ajay;

BJIAJICTh MOHATUAMHU
noKasareiabHast QyHKIHS,
9KCHOHEHTA; CTPOUThH UX
rpaduKu U yMeThb
IPUMEHSTH CBOMCTBA
HoKa3aTeabHON QyHKIUH
IIpH pelIeHNH 3a]1aY;
BJIA/IETh MOHITHEM
JorapupmMuyecKas
(GYHKIUS; CTPOUTSH ee
rpaduK 1 yMeTh
MIPUMEHATH CBOMCTBA
Jorapu(pMUIECKOM




npsiMOil U 0OpaTHOU
PONOPIIMOHATLHOCTH,
JIMHEITHOM,
KBaJpaTUYHOM,
JorapuMUIecKon u
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUUECKUX
byukumii ¢ popmynamu,
KOTOPBIMH OHH 33]IaHBbI;
HAXOJUTh 110 TpaduKy
MpUOTMHKEHHO 3HAUCHUS
GyHKIIUU B 33JaHHBIX
TOUKaX;

OTIPEIeNIATH 0 TPaPUKy
cBOiicTBa (pyHKIMU
(HyaH, IPOMEXYTKH
3HAaKOMOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJbIINE U
HauMEHbIINE 3HAYEHUS U
T.1L.);

CTPOUTH 3CKM3 rpaduka
dynxumm,
YAOBJIETBOPSIOLICH
MIPUBEICHHOMY HA0Opy
yCIOBUH (TIPOMEXKYTKHU
BO3pacTaHusl / yObIBaHUS,
3HaYeHUe PYHKINH B
3aJIaHHOM TOYKE, TOUKH
IKCTPEMYMOB U T.]1.).

(npomescymku
go3pacmanus/yovleanus,
3HaueHue PYHKYuU 8 3a0AHHOU
mouKe, MOUKU IKCMPEMYMO8,
acumMnmomul, Hyau QYHKYUU u
m.o.);

pewams ypasHeHus,
npocmetiuiue Cucmembl
VPaBHeHUll, UCNONb3YSL
ceoticmea GyHKyul u ux
epaghuxos.

B noeceownesnotui scusnu u npu

usydenuu opyaux yueOHwvlx
npeomemos:

onpeodenams no epapuram u
UCNOIb3068aMb 015l peUleHUs]
NPUKTIAOHBIX 3a0ay CBOUCMBA
PeanvbHbiX NPOYeccos u
3asucumocmetl (Haubovuue u
HaumMeHbuiUe 3HAYeHUS,
NPOMENCYMKU 803DACTNAHUSA U
yovisanus gyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomol, Nepuoo u m.n.),;
UHmMepnpemuposamo
CBOUICMBA 8 KOHMEKCme
KOHKDEemHOU NpaKkmuyeckou
cumyayuu;

(YHKIMY TIpU peHIeHUN
3ajay;

BJIQJICTh MOHATUAMHU
TPUTOHOMETPHUUYECKHUE
(YHKIMU; CTPOUTH HX
rpaduKu 1 yMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUYECKHUX
(GyHKUMH TIpU pereHun
3ajay;

BJIAJICTh TOHATUEM
oOpartHast pyHKLHS,
HOPUMEHSTh 3TO TOHATHE
IpY PELICHUH 3a/1a4;
HOPUMEHSTH IPU PELICHUU
3a/1a4 CBOMCTBA (PYHKIIHI:
YEeTHOCTb, IEPHUOUYHOCTb,
OTPaHUYEHHOCTb;
HIPUMEHSTH IPU PELICHUU
3aa4d npeoOpa3oBaHUs
rpaduKoB QyHKIH;
BJIAJICTh MOHATUAMHU
qHCcI0Bas
HOCJIEI0BATENbHOCTb,
apudMeTHuecKas u
reoMeTpuIecKas
MIPOTPECCHS;

MPUMEHSTH IIPH PEIICHAN
3aJa4 CBOMCTBA U MPU3HAKU
apudMeTHIECKON 1




B nosceonesnoii orcusnu u
npu usydeHuu opyaux
npeomemos:

—  OmpenemsATh Mo rpaduxkam
CBOMCTBA PEAJIbHBIX
MPOLIECCOB U
3aBHCHUMOCTEH
(HambOompIIHEe U
HalMEHBIINE 3HAYCHMS,
MIPOMEXYTKHU
BO3pacTaHus U yObIBaHUS,
MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA U
T..);

— HHTEPIPETHUPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKOU CUTYyaIluu

onpeodenams no epaguram
npocmetuiue
Xapakmepucmuxu
nepuooUyecKux npoyeccos 8
buono2uu, IKOHOMUKe, MY3bIKe,
paouocssazu u 0p. (amniumyoa,
nepuoo u m.n.)

reOMETPUYECKOMN
IIPOTPECCUNL.

B noeceomnesnoui scusnu u npu
usydeHuu opyaux yueOHwvix
npeomemos:

—  ONpeAessTh 1o rpadukam u
UCTOIb30BATH JIJIS
peleHust MPUKIIAAHbBIX
3aJ]a4 CBOMCTBA peaslbHbIX
IPOLIECCOB U 3aBUCUMOCTEN
(HambOoBIIHE U
HaVMEHBIINE 3HaUeHUs,
POMEKYTKH BO3PACTaHHS
U yObIBaHMS PYHKIIMH,
POMEXYTKH
3HAaKOIOCTOSIHCTBA,
ACHMIITOTBI, TOUKH
neperu6a, nepuos u T.11.);

— HHTEepIpeTHpOBaTh
CBOWCTBA B KOHTEKCTE
KOHKPETHOM IIPAKTUYECKON
CUTYyallUH;.

—  OmpeAesTh Mo rpadukam
IIPOCTEHIINE
XapaKTePUCTHKHU
MEPUOINYECKUX TPOLIECCOB
B OMOJIOTHH, SKOHOMHKE,
MY3BIKE, PAJAHOCBSI3HU H JIp.
(ammuTya, MEpUON U T.11.)

Dnemenmet
mamemamu

— OmnepupoBaTh Ha 6a30BOM
YPOBHE TTOHSTHSIMUA:

Onepuposams nousmusmu:
npou3B0OHAst PYHKYUU 8

— Bmaners noasaTuem
0ecKOHEYHO yObIBaroLIas

—  Hocmuorcenue
pe3ynibmamos pazoena II;




UecKozo
ananusza

MIPOU3BOIHAS (PYHKIUH B
TOYKE, KacaTesbHas K
rpaduky QpyHKIUH,
POU3BOIHAS (PYHKIIUY;

—  OIpeAeNsaTh 3HAYCHUE
MPOU3BOIHON (DYHKIIMU B
TOYKE [0 H300PAKEHUIO
KacaTeJbHOU K IrpaduKy,
IIPOBE/IEHHOMN B 3TOM
TOUKE;

— pelaTh HECIOXKHbIE
3aJjauu Ha IPUMEHEHHE
CBSI3U MEXIY
IPOMEKYTKAMU
MOHOTOHHOCTH U
TOYKaMH SKCTpEMyMa
GbyHKIMH, ¢ OTHOU
CTOPOHBI, U
MIPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U
HYJISIMH TIPOU3BOHOM
3TON QYHKLUH — C
JIPYTOH.

B nosceonesnoii orcuznu u
npu u3yueHuu Opyaux
npeomemos:

— TOJB3YyACh TpaduKaMu,
CpaBHUBATh CKOPOCTHU
BO3pacTaHus (pocra,
MTOBBIIICHUS, YBEITUICHUS

mouke, KacamenbHas K
epaguxy ynxyuu,
npou3eo0Has pyuKyuu;

—  BBIYUCTAMb NPOUZBOOHVIO
0O0HOUIEeHA, MHO20YJIeHd,
K68aA0pamHo2o KOpH3,
NPOU3BOOHYIO CYMMbl
Gdynxyuil;

—  BBIYUCTISIMb NPOU3BOOHLLE
INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUll, UCNONIb3Y3
CNpasounvie Mamepuaibl,

—  uccre0osams 8 NPOCMeuuux
cnyuanx yuKyuu Ha
MOHOMOHHOCHb, HAXOOUMb
Haubobuiue U HAaUMeHbUIUe
3HAYeHUst YYHKYULL, Cmpoums
2paguKu MHO20YIEHO8 U
npocmetuux payuoHaIbHbIX
@YHKYUL ¢ UCNONIL30BANHUEM
annapama mMamemamu4eckoco
ananusa.

B nosceonesnoil srcuznu u npu
uzyyeHuu opyaux y4eoHvlx
npeomemos:

—  peuwiams NPUKIAOHbLE 3A0ayU
u3 buono2uu, GuzuKy, Xumul,
IKOHOMUKU U OpY2UX
npeomemos, ces3anHble ¢
uccredosanuem

reoMeTpHYecKast
MPOrPeccusi U YMETh
MIPUMEHSITH €T0 TIPH
pElICHNH 3a]1aY;
MPUMEHSTD JUISl pEeIICHUS
3a/1a4 TEOPHUIO MPECIIOB;
BJIaJIETh OHSATUSIMU
OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MAaJIbIe
YHCJIOBEIE
MIOCICA0BATEILHOCTH 1
yMETh CPaBHUBATh
0eCKOHEYHO OOJIBIIINE U
OECKOHEYHO MAaJjIble
[IOCJIENOBATEIbHOCTH;
BJIAJICTh MOHSATUSIMHU:
pou3BOHAS (PYHKIINH B
TOUKE, TPOU3BOTHAS
byHKIUY;

BBIYHCIISTEH TIPOU3BOIHBIE
3NIEMEHTAPHBIX PYHKIHHA U
MX KOMOMHAIIHIA;
uccaeaoBaTh GyHKIUN HA
MOHOTOHHOCTb H
9KCTPEMYMBI;

CTPOUTH TpapuKu U
MIPUMEHSTH K PEIICHUIO
3a7a4, B TOM YHCIIE C
napameTpom;

BJIaJIETHh OHSATHEM
KacareibHas K TpaduKy

€80000HO 611a0emb
CMAHOAPMHBIM ANNAPamom
MAMemMamuyecko2o
AHAIU3A O/l BLIYUCTEHUS
NPOU3BOOHLIX PYHKYUU
O0O0HOU NepemeHHOU;
Cc80000HO NPUMEHMD
annapam
MaAmMemMamuyecko2o
aHanu3a 0ns UCCIe008aHuUs
@yHKyull u nocmpoenus
epaguxos, 6 mom uucie
uUccnedo8anusl Ha
BbINYKIOCTb,
onepuposams NOHIMuUeM
nepeoodpasHoll yHKyuu
0J1s1 peutenus 3a0a,
061a0enb 0CHOBHbIMU
ceedeHuaMU 06 unmezpane
Hviomona—Jletibnuya u e2o
npocmeuiux
NPUMEHEHUSIX,
onepuposamu 6
CMAHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICULUX
nops0Ko8,

yMemb NPUMEHMb NPU
peutenuu 3a0a4 ceolcmea
HeNnpepbleHbIX OYHKYULL




Y T.I.) WK CKOPOCTH
yObIBaHUS (MaeHUs,
CHWDKCHHUS, YMCHBIIICHUS
Y T.I.) BEJIMYKH B
pealIbHBIX IMpolieccax;
COOTHOCHUTH TpauKu
peaJIbHBIX IIPOLIECCOB U
3aBHUCHUMOCTEH € UX
OTMHMCAHUSAMH,
BKJTIOUAIOIIUMU
XapaKTePUCTUKHU
CKOPOCTH U3MEHEHHS
(ObICTpBIIi pOCT, MJIaBHOE
MMOHUKEHUE U T.I1.);
MCTIOJIB30BATh TpaduKH
peaJIbHBIX MTPOLIECCOB JIIsS
pELIeHUS HECIOXKHBIX
MPUKIIQJHBIX 33124, B TOM
quClie ONpeaensis o
rpaduKy CKOpOCTb X0/
npoiiecca

Xapaxmepucmuk peanibHvlx
npoyeccos, HaxoAHcoeHuem
HaubONLUWUX U HAUMEHbULUX
3HAYeHUll, CKOpOCmu u
VCKOpeHUsl u m.n.;
UHmMepnpemuposams
NoJy4eHHble pe3yIbmambl

(GYHKIMY ¥ YMETD
MPUMEHSATH €T0 MPH
pCLICHUY 3a/1ay;

BJIAJICTh TOHSITUSMH
nepBooOpasHas GyHKIHS,
OIIPEJIEIICHHBIN UHTETPAI,
MPUMEHSTh TEOPEMY
Herorona—Jleiibnuna u ee
CIICJICTBHS JJISl PELICHUS
3aj1ad.

B nosceounesnoui ocuznu u npu

usyyeHuu opyaux y4ebHvlx
npeomemos:

pemaTh NpHUKJIaIHbIC
3a7a4u U3 OMOJIOTHHY,
(U3HUKHN, XUMUH,
HSKOHOMUKH U JPYTUX
HPEIMETOB, CBS3aHHBIE C
HCCIIeIOBaHNEM
XapaKTePUCTHK MPOIECCOB;
WHTEPIPETHPOBATH
MTOJTyYSHHBIE Pe3yIbTAThI

—  yMemb npumeHsams npu
peutenuu 3a0a4 meopembl
Betitepwumpacca;

—  yMemb 8bINOIHAMD
NPUOTIUINCEHHBLE
BbIYUCTICHUS (MEMOObL
peutenus ypasHe U,
BLIYUCTEHUS ONPEOENEHHO20
unmezpana),

—  yMemb npumeHsms
NPULOdHCEeHUE NPOU3BOOHOLL
U onpeoenenHo2o
unmezpana K peuleHuro
3a0ay4 ecmecmeo3HaHUsl;

—  g1ademv NOHAMUAMU
8Mopas npou3eo0Hasl,
8bLINYKIOCMb epaguxa
@dyHKyuu u ymems
uccne0osams QyHKYUuo Ha
8bINYKIOCTD




Cmamucmu
Ka u meopus
6eposmHoOC
meit, 102uUKa
u
KomMounamo
puKa

— OmnepupoBatb Ha 6a30BOM
YpOBHE OCHOBHBIMHU
OIUCaTEITbHBIMU
XapaKTePUCTUKAMU
YHUCJIOBOr0 Habopa:
cpenHee
apu(pMeTHIECKOE,
MeraHa, HauboJIbIIee U
HaMMECHBIIICE 3HAUCHUS;

— omnepupoBaTh Ha 0a30BOM
YPOBHE MOHATHSIMHU:
94acTOTa ¥ BEPOSTHOCTh
COOBITHS, CITy4alHBIN
BBIOOP, OTIBITHI C
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHU
COOBITHSAMUY;

—  BBIYHCIIATH BEPOSITHOCTH
COOBITHI Ha OCHOBE
MOJICUETA YKCIia HCXO0B.

B noeceonesnotui scusnu u
npu u3yueHuu Opyaux
npeomemos:

— OLIEHUBATh U CPAaBHUBATh
B MPOCTHIX CITyJasix
BEPOSTHOCTH COOBITUH B
pealbHOM KU3HH;

— YUTaTh, COMOCTABIIATD,
CpaBHUBATb,
WHTEPIPETUPOBATH B

Hmems npeocmasnenue o
OUCKPEMHBIX U HENPEPbIEBHLIX
CAYUAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
HEe3a8UCUMOCMU CTLYYAUHBIX
BeNIUYUH,

uMemsb npedcmasieHue o
Mamemamu4eckom OHCUOAHUU
u oucnepcuu CyyauHblx
BeNIUYUH,

umMems npeocmasieHue o
HOPMAIbHOM pAcnpeoeieHul u
npumepax HOpMaibHO
PACHPeOeleHHbIX CILYYAUHBIX
6eIUYUH,

NOHUMAMb CYyMb 3aKOHA
OobUUX YUcen U 8b100POUHO2O
Memooa uzmepeHus.
eeposmHocmetl;

umemsv npedcmasierue 0o
YVCI0BHOU 8EPOSMHOCU U O
NOJIHOU 8ePOMHOCHIU,
NPUMEHAMb UX 8 peleHUl
3a0ay;

umemyv npedcmasgieHue o
BAINCHBIX YACTHBIX BUOAX
pacnpeoeneHull u NPUMeHsMb
Ux 8 peuleHuu 3a0a4;

umemsv npedcmasgieHue o
KOppenayuu C1y4atiHbix

OnepupoBaTh OCHOBHBIMU
OIucaTeIbHbIMU
XapaKTepUCTUKaMHU
YUCJIOBOro HaboOpa,
MIOHATUEM I'eHepaibHast
COBOKYITHOCTb U BBIOOPKOM
U3 HEE;

OIIepUPOBATH MOHATHIMU:
4acToTa U BEPOSITHOCTh
COOBITHSI, CyMMa U
IIPOU3BE/ICHUE
BEPOSITHOCTEH, BBIYUCIIATD
BEPOSITHOCTH COOBITUH Ha
OCHOBE I10JICUeTa yHcia
HCXO/IOB;

BJIa/I€Th OCHOBHBIMU
HOHATHAMHU
KOMOWHATOPUKU U YMETh
UX IPUMEHSTh IPU
pelIeHNH 3a/1aY;

HMMETh IpeJCTaBlIeHnE 00
OCHOBax TE€OpUU
BEPOSITHOCTEM;

HMMETh IPEJCTaBICHUE O
JUCKPETHBIX U
HEMpPEPBIBHBIX CITyYyalHbIX
BEJIMYMHAX U
pacnpeeneHusx, o
HE3aBUCHMOCTH CITy4alHbIX
BEJIMYMH;

HHocmuorcenue
pezynomamos pazoena ll;
umemnv npedcmasgieHue o
YEHMPAabHOU NPeoebHOl
meopeme;

umemnv npedcmasgierue o
8b100POYHOM
Ko3ghuyuenme
Koppenayuu u 1IuHeuHou
peepeccuu,

umems npeocmasgierue o
CMAMUCmMuyecKux
2unome3ax u nposepxe
CMAamucmuyecKou
2unomesvl, 0 CMamucmuKe
Kpumepusl u ee ypogne
SHAYUMOCIU,

umemuv npeocmasgierue o
CBA3U IMNUPUYECKUX U
meopemuyeckux
pacnpeodeneHull,

umemsv npedcmasgieHue o
KOOUPOBAHUU, 0BOUUHOU
3anucu, 080UYHOM Oepege;
e1adems OCHOBHbIMU
HNOHAMUAMU MeopUuU
epaghos (epagh, sepuiuna,
pebpo, cmenensb gepuiUHbl,
nymo 6 epaghe) u ymems
NPUMEHAMb UX NPU
peutenuu 3a0a4;




MPOCTHIX CITydasx
peabHbIe TaHHbIC,
MIPEICTABJICHHBIC B BUJIC
TaOIUII, TUarpamm,
rpadgukoB

BEIUYUH, O TUHEUHOU
peepeccul.

B noeceonesnou scusnu u npu

usyueHuu opyaux npeomMemos:
BbIYUCTIAMD UTU OYEHUBAMb
8eposAmMHOCmU cOObIMULL 8
PeanvbHOU HCUSHU,

8b10UPaAMb NOOX00sUUE
Memoobl npeodCcmasieHus u
00pabomKu OaAHHLIX,

YMemb peuanmsd HeCloNCHble
3a0auu Ha npuMeHeHue 3aKOHA
OONLUWUX YUCeN 8 COYUONIO2UU,
CMpaxo8anuu,
30pasooxpaneHuu,
obecneuenuu bezonacHocmu
HaceNeHusl 8 Upe3eblLaliHblX
CUmyayusx

— HMMETb IIPEACTABIICHUE O
MaTEeMaTUu4eCKOM
0’KHMJIaHUU U JUCTIEPCUHU
CIIyYalHbIX BEJIUYUH;

— HMMETb IIPEACTABICHUE O
COBMECTHBIX
pacrpeaeneHusx
CIIyYalHBIX BEJIUYUH;

— IIOHUMAaThb CyTh 3aKOHA
OOJIBIIMX YKCeT U
BbIOOPOYHOI0 METOa
U3MEPEHHUSI BEPOATHOCTEH;

— HMMETb IIPEACTABICHUE O
HOPMaJIbHOM
pacIpeneeHuy U
IIpuMepax HOPMAJIBHO
pacnpeneneHHbIX
CIIyYalHBIX BEJIMYMH;

— UMETb IIPEACTABICHHUE O
KOPPEJISILUY CITydaiiHbIX
BEJINYUH.

B noeceonesnoii acusnu u npu
U3yHeHuUu Opy2ux
npeomemos:

—  BBIYHCIIATH WIIH OICHUBATH
BEPOSTHOCTH COOBITHUH B
peabHOM KU3HU;

— BBIOMpATh METOJIbI
MOIXOISIIIIETO

umems npedcmasienue o
oepesvsx u ymemo
NPUMEHAMb NPU PEUeHUU
3a0au;

enademsv NOHAMUEM
CBA3HOCb U YMemb
NPUMEHAMb KOMNOHEHMbl
CBA3ZHOCIU NPU peuleHUU
3a0ay;

yMemb 0Cyuwecmsisimo
nymu no pebpam, 06xo0wi
pebep u eepuiun epaga;
umems npedcmasienue 0o
9UNEPOBOM U
2aMUTTLINOHOBOM NYMU,
umems npeocmasienue o
mpyoHOCmu 3a0a4u
HAXO0HCOEHUs.
2aMUTLIMOHOBA NYMU,
6nademsv NOHAMUSIMU
KOHEeUHble U CUemHuble
MHOJICECBA U YMEMb UX
NPUMEHSIMb NPU PEUEHUU
3a0ay;

yMemb NPUMeHAMsb Memoo
Mamemamuyeckou
UHOYKYUU,

yMemb NpUMeHsAMb
npunyun J{upuxie npu
peutenuu 3a0a4




MPEICTABICHUS U
00paboTKH JaHHBIX

Texcmoewie
3a0auu

Pemars HecnoxHbIE
TEKCTOBBIC 33]1a41
Pa3HbBIX THUIIOB;
aHAIM3UPOBATH YCIOBUE
3a/1auu, Npu
HEO0XOIUMOCTHU CTPOUTH
JUTSI €€ pereHust
MaTeMaTU4eCKYIO
MOJIEJIb;

[IOHUMATh U
WCII0JIB30BaTh ISt
perieHus 3a1aun
nHpopmaruto,
MPEACTABICHHYIO B BUJIE
TEKCTOBOW M CUMBOJIBHOU
3aMmcu, cXeM, TalJIHIl,
nuarpamm, rpaukos,
PHUCYHKOB;

JIEWCTBOBATH I10
AITOPUTMY,
coJiepKaliemMycs B
YCJIOBHUH 33]1a4H;
WCIIOTh30BaTh
JIOTUYECKHE PACCYKICHUS
TP PEIICHUN 3a/1a4H;
paboTarh ¢ U30BITOYHBIMU
YCIIOBHUSIMH, BEIOWpAst U3
Bcel nHpopManuuy,

Pewamw 3a0auu paznvix
Munos, 8 Mom ducie 3a0ayu
NOBbIUEHHOU MPYOHOCMU;
8b10UPaMb ONMUMATILHBLLL
Memoo peuleHus 3a0ayl,
paccmMampusas paziuyHule
Memoobl;

CMpoums Mooeib peuleHus
3a0a4u, Npo8ooums
ookaszamenvHole
paccysicoenust;

pewamsv 3a0a4u, mpeoyrowue
nepebopa 6apuaHmos,
npoeepKu yciosuil, 8b1O0pa
ONMUMATILHO20 Pe3yTbmamad,
AHATUUPOBAMD U
uHmMepnpemuposams
pe3yibmamol 8 KOHMeKcme
VCI08UsL 3a0a4U, 8blOUPaAmMs
PpeweHus, He npomusopeyaujue
KOHMeKCmy,

nepegooums npu peueHuu
3a0ayu UHGoOpMayuo u3 0OHOU
Gopmbl 6 Opyeyio, UCNOIb3YSL
npu HeoOX0OUMOCMU CXeMbl,
mabauysl, epaguxu,
ouazpammol;

B noeceownesnoti scusnu u npu

Pemars pa3nbie 3agaun
MOBBIIIEHHOW TPYAHOCTH;
aHAJIM3UPOBATH YCIOBHE
3a/1a4¥, BHIOUPATh
ONTHUMAJIBHBIA METOJ
pelieHus 3a1a4u,
paccMaTtpuBas pazJInyHbIC
METO/IbI;

CTPOUTH MOJIEJIb PEILICHUs
3a/1a4u, IPOBOJIUTH
JIOKa3aTeJIbHbIC
paccyxJIeHusl mpu
pellIeHnH 3a/1a4u;

pelaTh 3a7a4u,
Tpebyromue nepedopa
BApUAHTOB, IIPOBEPKHU
YCIIOBUH, BBIOOpPA
ONTUMAIBHOTO PE3yJIbTaTa;
aHAJIM3UPOBATH U
MHTEPIPETUPOBATH
MOJIyYEHHBIE PEIICHUS B
KOHTEKCTE YCJIOBUS 3a]1a4H,
BBIOMpATH pEICHMUS, He
MPOTHBOPEUAIITIE
KOHTEKCTY;

MePEBOANTH TIPH PEIICHUN
3a1auu nH(pOpMaInIo U3
OJTHOM (DOPMBI 3aITUCH B
JPYTYI0, UCTIOJIB3YSI TIPU

—  Hocmuorcenue
pe3ynibmamos pazoena |l




JIaHHbIE, HEOOXOIUMEIE
IUISL pELIeHUs 3a/1a4H;
OCYIIECTBIATh
HECJIOXKHBIN TIepedop
BO3MOJKHBIX pELICHUH,
BBIOMpAst U3 HUX
ONITUMAJILHOE TIO
KpUTEPHUSIM,
chopMyJIMPOBAHHBIM B
yCIIOBUH;
aHAJIM3UPOBATH U
UHTEPIPETUPOBATH
MOJTy4YEHHBIE PEIlIeHUs B
KOHTEKCTE YCIIOBHS
3aJ1a4M, BEIOUPATh
peleHus, He
MPOTHBOpEYAIINE
KOHTEKCTY;

pemaTh 3a/1a4n Ha pacyer
CTOMMOCTH TTOKYTIOK,
YCITyT, TTOE3/I0K | T.11.;
pemaTh HEeCIIOKHBIC
3aJ1auu, CBSI3aHHBIE C
JI0JIEBBIM YYaCTHEM BO
BJIaICHUU HPUPMOH,
MPEPUATHEM,
HE/IBUYKUMOCTBIO;
pemiaTth 3aa4u Ha
MPOCTHIE MTPOIIEHTHI
(cUCTEMBI CKHUJIOK,
KOMHUCCHUH) U Ha

uzyueHuu opyeux npeomemos:
pewams npakmuyecKue
3a0a4u U 3a0a4u U3 Opyeux
npeomemos

HEOOXOIMMOCTHU CXEMEI,
TaOIuIIbI, rpaduKy,
JarpaMMBbl.

B noesceownesnoti srcusnu u npu

usyuenuu opyaux
npeomemos:

peraTh MPaKTHYECKHUE
3aJ1auu ¥ 3aJ1a41 U3 JAPYTHX
PeMETOB




BBIYMCIICHHE CIIOKHBIX
MIPOLIEHTOB B Pa3JINYHBIX
CcXeMax BKJIAJ0B,
KpPEAUTOB U UIOTEK;

— pemIath MPakTHYECKUE
3a/1a4u, TpeOyrolme
HCTIOJIb30BAHMS
OTPHUIIATEIILHBIX YUCET:
Ha ompeeIeHNe
TEeMIIEpaTyphl, Ha
onpeIeICHUE TOJIOKCHUS
Ha BpeMEHHOH ocH (110
HaIlel 3pbl U Moce), Ha
JIBIDKCHUE JICHEKHBIX
CpEICTB
(mpuxon/pacxon), Ha
onpeerIeHue
TITyOUHBI/BBICOTHI U T.IL.;

— HCIIOJIb30BAaTh IMOHSATHE
macirrada st
HAXO0XJICHUS PaCCTOSHUHN
Y JJIMH Ha KapTax,
MJIaHaX MECTHOCTH,
IUIaHaX ITOMEIICHUM,
BBIKpOIKax, IpH paboTe
Ha KOMIIBIOTEPE U T.II.

B nosceonesnoti orcusnu u
npu usydeHuu opyaux
npeomemos:

— periaTh HeCIOXKHbIE
MIPAKTUYCCKHE 3a/1a9H,




BO3HHKAKOIIKUEC B
CUTyalusax HOBCCI[HGBHOﬁ
KHU3HU

T'eomempusn

OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATUSAMU:
TOUKa, Ipsimasl,
IJIOCKOCTh B
IIPOCTPAHCTBE,
[apaJuIeIbHOCTD U
NEPIECHIUKYIISIPHOCTD
IIPSIMBIX U IIJIOCKOCTEN;
pacrno3HaBaTb OCHOBHbIE
BH/Ibl MHOTOI'PaHHUKOB
(mpu3ma, nupamuaa,
IIPSIMOYTOJIbHBIN
napajuieJienumnen, Kyo);
n300paxaTh U3yyaemble
(GUrypbl OT pyKH U C
MIPUMEHEHUEM MTPOCTHIX
YepTEKHBIX
UHCTPYMEHTOB;

nenath (BbIHOCHBIE)
IJIOCKHE YEPTEXKH U3
PHUCYHKOB IPOCTHIX
00BEMHBIX QUTYP: BU]L
CBepXy, cOOKY, CHU3Y;
U3BIIEKaTh UH(OPMAIIHIO
O MIPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX

¢urypax,

Onepuposams NOHAMUAMU.
MOoYKa, NpAMAs, NI0CKOCMb 8
npocmpancmese,
napannieibHoCcms u
NnepneHOUKyIAAPHOCIb NPAMbBLX
U njaockocmeii,;

NpUMEHAMb ONisl peuleHus
3a0ay ceomempuyecKue
Gaxmul, ecnu ycnosus
npumMeHenus 3a0anbl 8 ABHOU
Gopme;

peuiams 3a0a4u Ha
HAaxXodicOeHue 2eoMempulecKux
8eIUYUH NO 0Opa3yamM Uil
aneopumman;

denamu (8bIHOCHbBIE) NIIOCKUE
uepmedicu U3 pUCYHKO8
00beMHbIX uyp, 6 mom uucie
pucosamuw 8uU0 ceepxy, cOOKy,
CmMpoumy cevenusl
MHO202PAHHUKOB,

u38nekams,
UHmMepnpemuposams u
npeoobpazoevieams
unghopmayuro o
2eomempudeckux gueypax,
npeocmagieHHyIo Ha
uepmesicax;

— Buazners reomerpruyeckumMu
MOHATHUSIMU TIPH PELICHUN
3aJa4 ¥ MPOBEJCHUN
MaTeMaTHYECKUX
pacCyXICHHUI;

—  CaMOCTOSITEJIBHO
(bopmynHrpoBaTh
OIpeIeNIeHUs
reoMeTpuuecKux Guryp,
BBIJIBUT'aTh TUIIOTE3bI O
HOBBIX CBOWCTBaxX U
IpU3HAKAX
reoMeTpuIecKux Guryp u
000CHOBBIBAThH WJIH
ompoBeprarh ux, 00001aTh
WA KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX
KJaccax (Guryp, IpoBOIUTh
B HECJIOXKHBIX CIIydasx
KJaccuuKauo GUryp mno
pa3IMYHBIM OCHOBaHUSM;

— HCCIIeZIOBATh YEPTEKH,
BKJIIOYast KOMOWHAIMH
¢buryp, U3BiIEKaTh,
WHTEPIPETHPOBATH U
peoOpa3oBHIBATH
nHpopmanuio,

—  Umemwv npedcmasnenue 0o
AKCUOMAMUYECKOM
Memooe;

—  e1ademv NoHAMuUEM
2eomempuyecKkue mecma
mouex 8 NPOCMpaHcmee u
YyMemb NPUMEHAMb UX 05
peuterus 3a0ay;

—  yMemb NPUMEHsMb OJisl
peuieHus 3a0ay c80Ucmea
NIOCKUX U O8Y2PAHHBIX
Veno8, mpexepanHo2o yena,
meopembvl KOCUHYCO8 U
CUHYCO8 OJIsL MPEXSPAHHO2O
yena;

—  e1a0emv noHAmuem
NepReHOUKYIAPHOE CeueHUe
npU3MblL U yMens
NPUMEHAMb €20 Npu
peuieHuu 3a0a4,
umems npedcmasienue o
0801CME8eHHOCMU
NPABUTbHBIX
MHO202PAHHUKOB,
61ademsv NOHAMUAMU
YeHmpaibHoe u
napanieibHoe
nPOeKmuposanue u




IIPEACTABICHHYIO Ha
yepTexKax U pUCyHKax;

— TPUMEHATH TEOPEMY
[Mudaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTEPEOMETPUYECKUX
buryp;

— HaxoAuTb 00bEMBI U
IIJIOIIAIU ITOBEPXHOCTEN
MPOCTEUIIINX
MHOT'OTPaHHHUKOB C
pUMEHEHHEM (opMyT;

— Ppacro3HaBaTb OCHOBHBIE
BU/IbI TE€J BPAICHUS
(xoHyC, IUIUHAD, chepa
H 1ap);

— HaxoAuTb 00BEMBI U
IIJIOIIAIU TOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHUKOB U TEJ
BpaIlleHUs C
npUMeHEeHHEM (HopMyI.

B noeceonesnotui scusnu u
npu uU3yueHuu Opyaux
npeomemos:

— COOTHOCHUTH aOCTpaKTHBIC
T€OMETPUUYECKUE TTOHATUS
1 (aKThI C peaibHBIMU
KU3HEHHBIMH 00BEKTaMU
U CUTYallUsIMU;

—  NpuMeHAmb ceomempuyecKue
Gaxmol 01 pewrenus 3a0ay, 8
MoM quciie npeonoaazaruux
HeCKONIbKO UaA208 peuleHus;

—  Onucvl8amb 83aUMHOe
PACNON0dNCEHUE NPAMBIX U

niockocmeil 8 npocmpancmee,

—  ¢opmynuposams ceoticmea u
npUsHaKu Queyp;

—  00Ka3vleamv 2eOMempuyecKue
Ymeep#cOeHUs,

—  enaoemv CMAaHOAPMHOU
Kaaccughuxayuet
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmol,
napanieienuneowl);

—  Haxooums 0OveMbl U NIOULAOU
nogepxrHocmet
2eoMempuyecKux mei ¢
npumMeHeHuem Gopmyn;

—  BBIYUCTAMb PACCMOAHUA U
Vel 8 nPOCMpaHcmaee.

B nosceonesnoil srcuznu u npu
usyuenuu opyaux npeomMemos:

—  UCNOTIb308aMb CEOUCMEBA
2eomempuieckux gueyp 0
peuieHus 3a0ay
NpaKmu4ecko2o xapakmepa u
3a0au uz opyaux oobaacmeu
SHaHUU

MPEICTABICHHYIO Ha
yepTexKax;

peraTh 3a1a4u
Te€OMETPHYECKOTO
CoJiepKaHusl, B TOM YHCIIC B
CHUTYaIHsIX, KOT/1a
QITOPUTM PELICHHUS He
CIIE/Ty€eT SIBHO U3 yCJIOBUS,
BBITIOJTHATH HEOOXOIUMBIE
JUISL pEILICHNUS 331291
JOTIOJTHUTETIbHBIC
HIOCTPOEHHSI, HCCIIE0BATh
BO3MOXXHOCTH PAMEHEHHSI
TeopeM U popmMyt ISt
peleHus 3a1a4;

yMeThb (OpPMYITHPOBATH U
JIOKa3bIBATh
reOMEeTPUIECKHE
YTBEPKICHHUS;

BJIAJICTh MOHATUAMHU
CTEpEOMETPHUH: TIPU3Ma,
napaiesIenure],
MUpaMUa, TETPAdIP;
UMETb NPEeJCTaBICHUs 00
aKCHOMaX CTEPEOMETPUH H
CIIEZICTBUSIX U3 HUX U YMETh
MPUMEHSTH UX TIPH
pelIeHNH 3a/1a4;

YMETh CTPOUTH CEYCHHUS
MHOTOTPaHHHKOB C
UCIOJIb30BAHUEM

NpUMeHAMb Ux npu
nocmpoenuy cedeHull
MHO202PAHHUKOB MEMOOOM
npoexkyutl;

umems npeocmasietue o
pazeepmke MHO202PaAHHUKA
u Kpamyauuiem nymu Ha
nOBEPXHOCMU
MHO202DAHHUKA,

umMemsb npeocmasietue o
KOHUYECKUX CedeHUsx;
umMemsb npeocmasienue o
Kacarowuxcs cepax u
KOMOUHAyUU mei 8paujeHusl
U ymems NpUMeHsms ux
npu pewlenuy 3a0au,
NPUMEHSIMb NPU PEUEHUU
3a0au opmyny
PAcCmosiHusL Om MoyKu 00
nAOCKOCMuU;

61ademsv pasHvlMu
cnocobamu 3a0anus
NPAMOU YPAGHEHUSIMU U
YyMemb NPUMEHsIMb Npu
peutenuu 3a0a4;
NPUMEHAMb NPU PeUeHUU
3a0ay u 0oKkazamenbCcmee
meopem 8eKMOPHbIUL MEMOO
U Memoo KoopouHam,
umMems npedcmasierue 0o
axkcuomax oovema,




HCIOJI30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reoMeTpUUYECKuX QUryp
JUTSL pEILIEHUS TUTTOBBIX
3a/1a4 MPaKTUYECKOro
CoJIepKaHUs;
COOTHOCHUTb TUIOIIATN
IMOBEPXHOCTEN TEll
OJIMHAKOBOH (POPMBI
Pa3IMYHOTO pa3Mepa;
COOTHOCUTH 00BEMBI
COCYJIOB OJIMHAKOBOM
(hOpPMBI pa3TUIHOTO
paszmepa;

OLIeHUBATh hopmy
MIPaBUIILHOTO
MHOTOTpaHHHUKA MOCJIE
CIUJIOB, CPE30B U T.II.
(ompenensaTh KOIUYECTBO
BEpIINH, pedep U rpaHeit
MOy YEHHBIX
MHOTOTPaHHHUKOB)

Pa3IMYHBIX METOJIOB, B TOM
YHCIIe U METO/1a CIIE/IOB;
UMETH MPEJICTABICHHE O
CKPELIMBAIOIINXCS MPSIMbIX
B IIPOCTPAHCTBE U YMETh
HAXOJUTh YTOJI U
paccTosiHue MKy HUMU;
IPUMEHSTH TEOPEMBI O
HapayIeIbHOCTH MPSMBIX U
IJIOCKOCTEN B
IPOCTPAHCTBE MPH
pellleHuu 3a/a4;

yMETb IPUMEHSTh
napaienbsHOe
MPOEKTUPOBAHUE AJIs
u300paxenus Guryp;
YMETb IPUMEHSTh
MEPIIeHAUKYISIPHOCTH
OpSMOM U TIIOCKOCTH MTPU
pelLlIeHnH 3ajay;

BJIAJICTh MOHATUAMHU
OpPTOrOHAJIbHOE
IPOEKTHPOBAHUE,
HAKJIOHHBIE U UX MPOEKIIH,
YMETb IPUMEHSTH TEOPEMY
0 TpeX MepIEeHANKYIISIpax
MIPH PEIICHUN 3a7ad;
BJIQJICTh MTOHITUSIMHU
paccTosiHuE MEXIY
¢urypamu B mpoCTPaHCTBE,
o0l MepneH UKy

npuMeHsams Qopmyivl
06beM08 NPAMOY201bHO20
napannenrenuneod, npusMol
U nupamuowvl, mempal’aopa
npu peulenuy 3a0ay;
NpUMeHAmMb meopemvl 00
OMHOUEHUAX 0ObEMO8 Npu
peuteHuu 3a0au,
NpUMEHAMb UHMe2Pal Ol
8bIYUCTEHUS 00BEMO8 U
nosepxnocmeti mei
8paujensl, 8bIYUCIeHUS
niowaou cghepuieckozo
nosica u 0b6vema waposozo
cnost;

umemn npeocmasgierue o
OBUINCECHUSX 8
npocmpancmee:
napanieibHoM nepeHoce,
cummempuu
OMHOCUMENbHO NIOCKOCTU,
YeHmpanbHOU CUMMEmpUl,
nogopome OMHOCUMENbHO
NPAMOU, BUHMOBOU
cumMmMempuu, ymeman
NPUMEHAMb UX Npu
peutenuu 3a0a4;

umemu npedcmasgnerue o
HA0WAOU OPMO2OHANLHOU
npoexyuu;




JBYX CKPEIIHUBAKOLIUXCS
IIPSIMBIX U YMETh
IIPUMEHATH UX IIPU
pelIeHuy 3a1ay;
BJIAZIETh IIOHATHEM YTOJI
MEX1y NPSMOU U
IIJIOCKOCTBIO U YMETh
IIPUMEHATH €ro IIPU
pELIEHUN 3a7ay4;
BJIAJIETh NOHITHAMHU
JBYI'PAHHBIN yTOJI, YIOJ
MEXy INIOCKOCTSMH,
NEPIICHUKYJISIPHBIE
IUIOCKOCTH U YMETb
IPUMEHATDH UX IIPU
peuieHuu 3a1ay;
BJIAJIETh NTOHATUSMHU
IIPU3Ma, NapajuIeIeIuIe] u
IIPUMEHSATH CBOKCTBA
napajuieJIenuneaa npu
peuIeHny 3a1ay;
BJIAJICTh IOHATHEM
MIPSIMOYTOJIbHBIN
napajulelIenunes u
MIPUMEHSATH €T0 NpU
penIeHny 3a1ay;
BJIAJIETh NTOHATUSAMHU
MMApaMUJIa, BUIBI THPAMUL,
3JIEMEHTHI IPABUIIBHON
MIAPaMUJIbl U YMETh

umems npedcmasienue o
mpexepaHHoOM U
MHO202DAHHOM Yeie U
NpUMEHAMb C80UCMBA
NIIOCKUX Y2Nl08
MHO202PAHHO20 Yena npu
peuieHuu 3a0a4,

umemsb NPeoCcmasienus o
npeobpazosanuu noooousl,
2omomemuu u ymemay
APUMEHAMb UX NPU
peuteHuu 3a0au,

yMemb peuams 3a0ayu Ha
NIOCKOCMU MEmooamu
cmepeomempui,

yMemb NPUMEHSMb
Gopmynvl 00vemos npu
peuieHuu 3a0ay




MPUMEHSTH UX TIPH
pELIeHNH 3a/1a4;

HUMETh IIPEJICTaBICHUE O
TeopeMe
Olinepa,IpaBUIIbHbBIX
MHOTOTPaHHUKAX;

BJIQJICTh MOHATHEM
IIJIOIIAIU ITIOBEPXHOCTEN
MHOTOTPAaHHHKOB U YMETh
IPUMEHSTH €r0 IPU
pelIeHNH 3a/1aY;

BJIaJICTh OHATUSAMHU Tea
BpalleHus (LHINHAP,
KOHYC, map u chepa), ux
CEUeHHsI U YMETh
HOPUMEHSTh UX IIPU
pelIeHnH 3ajady,;

BJIAJICTh MOHATUAMHU
KacaTeJIbHbIE NPSMbIE U
IUIOCKOCTH U YMETh
NPUMEHSTH U3MPH PELLICHUN
3ajau;

HMMETh IPEJCTABIICHUS O
BIIMCAHHBIX M OMHMCAHHBIX
cdepax u yMeTh IPUMEHSATh
WX MIPH PEIICHNH 3a/1a4;
BJIAJIETh MMOHITHSIMHU 00BEM,
00BbEMbI MHOTOTPAaHHUKOB,
TEJ BpALICHUS U
MPUMEHSTH UX TIPH
pelIeHNH 3a]1ay;




— HMETb NPEJICTABICHHE O
pa3BepTKe WINHApA U
KOHYCa, IIOIIaH
MOBEPXHOCTHU IMJIUHIPA U
KOHYCa, YMETb IPUMEHSTh
UX MPH PELICHNH 33/1a4;

— HMETb NPEJICTABICHHE O
TIoIaau chepbl U yMETh
IPUMEHSTH €r0 IPU
pellIeHIH 3a/1a4;

— yMeTh peulath 3a7adu Ha
KOMOHWHAIIUU
MHOTOT'PAaHHHUKOB U TEJ
BpALICHUS;

— HMETb NPEJICTABICHHE O
110/1001UY B IPOCTPAHCTBE U
YMETh pelIaTh 33/1a4u Ha
OTHOIIEHHE 00BEMOB U
IUI0IaAeH OBEPXHOCTEH
NOJOOHBIX (uryp.

B noeceonesnoii scuznu u npu
U3yueHuu opyeux
npeomemos:

— COCTaBJISTH C
UCIOJIb30BAHUEM CBOICTB
reOMEeTpUUYECKUX QUryp
MaTeMaTHIECKHEe MOJICITH
JUTSL pEIIeHUs 33124
MPAKTHYECKOTO XapaKTepa
1 33/1a4 U3 CMEXXHBIX
JMCLUIUIAH, UCCIIEIOBATh




MOJIYUCHHBIC MOACIIN U

HWHTEPIIPETUPOBATD
pe3yJibTaT
Bexkmopoviu | — OnepupoBaTh Ha 6a30BOM Onepuposamsb noHAmMuAMU Bnaaets nongarusmu —  Mocmuoicenue
Koopounam YPOBHE MOHATHEM 0eKapmosbl KOOPOUHAMbL 8 BEKTOPBI U UX KOOPAUHATHI; pe3ynomamos pazoena ll;
bl 6 JIEKapTOBBI KOOPAUHATHI B npocmpancmee, 6eKmop, YMETh BBITIOJIHATD —  Haxooums 06vem
npocmpanc MIPOCTPAHCTBE; MOOYIb 8eKMOPA, PABEHCMBO OTIEepalliU HaJl BEKTOPAMHU; napannenrenuneoa u
mee — HaxoJWUTb KOOPAUHATHI 6EKMopoe, KoopduHambl HCIIOJIb30BaTh CKaJLIPHOC mempaa()pa, 300AHHbIX
BEpIUKH Kyba 1 6EKMOPA, Y201 MEAHCOY MIPOMU3BEICHUE BEKTOPOB KOOpOUHAMAaMU c80UX
MPAMOYTOJIBHOTO 8EKMOPAMU, CKATISIPHOE TIPH PEIICHHH 3a/1a4; gepuun;
napajuiejienumneaa npouseedenue 6eKmopos, IIPUMCHATH YpaBHCHUE —  3a0a8ambv NPAMYIO 8
KOJLIUHeapHvle 8eKmopbl, TJI0CKOCTH, (hOpMyYJTy npocmpancmee;
HAXOOUMb PACCMOSAHUE MENHCOY PACCTOSIHUS MEXKIY —  HAxo0umv paccmosiHue om
08YMsL MOUKAMU, CYMMY TOYKaMH, YypaBHCHHEC MOYKU 00 NAOCKOCMU 8
8EKMOPO6 U Npoussedenue cdepbl IpU pereHuu cucmeme KOOpOUHAm;
6eKmopa Ha 4uciuo, yeoi 3amad, —  Haxooums paccmosiHue
MedHCOY 6eKmopamu, MIPUMEHSTh BEKTOPHI U MedHCOY CKpeuwu8arouuMuUcs
CKanapHoe npouseederue, METOJ KOOPJIUHAT B NPAMbIMU, 3Ad0AHHBIMU 8
PACKIa0bI8amb BEKMOP NO MPOCTPAHCTBE NP cucmeme KOOpOUHaAm
08YM HEKOIUHEeAPHbIM peleHnH 3a1a4
8eKmopam,
3a0a6ams NJI0CKOCHb
VpasHeHuem 8 0eKapmogoll
cucmeme KOOpOUHAM;
peutams npocmetiviue 3a0ayu
88edeHUeM BeKMOPHO20 basuca
Hcmopus — OmnuceIBaTh OTAEIbHbBIE IIpeocmasname exnad HNwmerts npencrabnenue o Hocmuowcenue pesyromamos
Mamemamuk BBIJIAFOIITHECS 8bL0AIOUJUXCL MATNEMATNUKOS 8 BKJIAJI€ BBIJAIOIINXCS pasoena |l
u

PE3YJIbTATHI, ITOJTYYCHHLIC
B XOZI€ pa3BUTUA
MAaTCMAaTUKU KaK HAYKU;

paseumue mamemamuKku u
UHBIX HAYYHbIX 06Jzacmezl,'

MaTeMaTHKOB B pa3BUTHE
HayKH;




3HATh PUMEPBI
MaTeMaTHYECCKUX
OTKPBITUH U UX aBTOPOB B
CBSI3U C OTCUYCCTBCHHOM U
BCEMHUPHOMN UCTOPHUEH;
IIOHUMAThb POJIb
MAaTeMaTUKH B pa3BUTHH
Poccuu

norumamsv pojib mamemamuxu
6 pazeumuu Poccuu

MIOHUMATh POJIb
MaTE€MaTHUKH B Pa3BUTHH
Poccun

Memoowt
Mamemamux
u

[IpuMeHATH U3BECTHBIE
METO/BI IIPU PEIIECHUN
CTaHJApTHBIX
MaTeMaTHYECKUX 3a/a4;
3amMedarhb U
XapaKTepU30BaTh
MaTeMaTH4ECKUE
3aKOHOMEPHOCTH B
OKpYKaroleun
JNENCTBUTEIILHOCTH;
IIPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B
MIPUPOJIE, B TOM YUCIIE
XapaKTEePU3YIOLINX
KpacoTy U COBEPLICHCTBO
OKPY’KaIOILero MUpa U
MIPOU3BEICHNN HCKYCCTBA

Hcnonvzoeamo ocnosHbie
Memoobl 00KA3amMenbCmada,
npoeoouUms 00KA3AMeNbCME0
U BbINOJIHAMb ONPOGEPIHCEHUE,
NPUMEHAMb OCHOBHbLE
MemoOobl peutenus
Mamemamuyeckux 3a0au;

HA OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCMeEl 8 NPUPoOe
Xapaxmepuzo8ams Kpacomy u
COBEPULEHCTNBO OKDYIHCAIOUe20
MUpa u npouseedeHuil
ucKyccmea,

npuMeHsimsb npocmeriuiue
npoSPaAMMHbLE CPEOCMBA U
NEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbl
npu peuienuu
mamemamuyeckux 3a0ay

Hcnonp30BaTh OCHOBHBIC
METO/IBI JOKAa3aTeILCTBA,
MIPOBOAMTH JTOKA3aTEIbCTBO
U BBIIIOJIHATH
OIPOBEPIKEHUE;
HpI/IMCHﬂTB OCHOBHBIC
MECTOObI peHIeHI/ISI
MaTe€MaTUYCCKHUX 3aaa4,
Ha OCHOBC MaTEMaTHUYCCKUX
3aKOHOMEPHOCTEN B
TIPUPOJIC XapaKTePU30BaTh
KpacoTy ¥ COBEPIIIEHCTBO
OKPYXAaroIIero Mupa u
MIPOU3BEICHNI UCKYCCTBA;
PUMEHSTh IPOCTEHIIINE
MIPOrpPaMMHBIE CPECTBA U
3IEKTPOHHO-
KOMMYHHUKallMOHHbBIE
CUCTEMBI IIPU PEIICHUN
MaTeMaTHYECKHX 3a4aY;
MOJIE30BaTHCS
MIPUKJIaIHBIMU
MPOrpaMMaMHy U

—  Hocmuorcenue
pezynbmamos pazoena ll;

—  npumeHsmo
MamemamuyecKue 3HAHUs K
uccnedo8anur
OKpYJHcaloujeco mupa
(modenuposanue
@usuuecKux npoyeccos,
3a0a4u IKOHOMUKU)




MporpaMMaMy CHMBOJIBHBIX
BBIYHCIICHUN IS
HCCICAOBAHUS
MaTeEMAaTHIECKNX 0OBEKTOB

Conep:kanue y4eOHOT0 mpeaMeTa, Kypca
10 kacc
Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOr0 AHATU3A)

JeiicTBUTEbHBIE YUCJIA

Harypanbnsle u nensie uncna.Jlenumocts nensix yucen. Jlenenue ¢ ocrarkoM. CpaBHenus. [Ipusnaku aenumoctu. IIpocTsie U cocTaBHBIE
yucna. HOJ[. HOK. OcHoBHas Teopema anreOpsl Pemienue 3aqau ¢ HeslounCcIeHHbIMU Hen3BecTHhIMU. PaninonanbHble yncna.llepeBos; GeckoHeuHOi
NEepUOINYECKOl ecaTUUHON ApoOu B 00bIKHOBEHHY0. ppannonanbsHble yncina. JleficTBurenbHble yncna. Yucnosas npsimas. YuciioBsle HepaBEeHCTBA
U UX CBOWCTBAa. YHMCIOBBIE NPOMEXKYTKH. AKCHOMAaTHKa JACUCTBUTENbHBIX 4Mcel. JlokazarenbcTBa HeEpaBeHCTB. HepaBeHCTBO 0 cpeaHem
apu(METUYECKOM U CPeJIHEM F€OMETPUYECKOM JIBYX unces.Moysb 1eiCTBUTEIBHOTO YKCIa.

YucnoBble pyHKUMHU

Omnpenenenue yuciaoBoi (GyHKuMU U crnocoObl ee 3amaHus.OyHkuun. O0nacTh onpeneneHus U MHOXKECTBO 3HadeHMi. I'paduk dyHKUIMU.
[Toctpoenue rpadukoB QpyHKINMN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

[Moctpoenne rpaduka dynkuuu y = m-f(x).ITocrpoenne rpaduka ¢yukium y = f(k-X).[IpeoOpazoBanue rpadukoB: MapauieiIbHbI MEPEHOC,
CUMMETPHSI OTHOCUTEIBHO OCEM KOOPAMHAT, CHMMETPHSI OTHOCUTENIBHO Havajaa KOOpAUHAT, CAMMETPHS OTHOCUTENIBHO NPSMOH Y = X. PacTsbkeHne u
c)KaTHe BJIOJb oceil koopauHaTt. [locTpoenue rpaukoB ¢ MOyJIEM.

CaoiicTBa ()yHKIUN: MOHOTOHHOCTb, YETHOCTh M HEUETHOCTD, BBIMYKJIOCTh, OTPAHUYEHHOCTb, HEIIPEPBIBHOCTD. ' paduueckast HHTEpIIpeTaLus.
[Ipumeps! pyHKIMOHAIBHBIX 3aBUCUMOCTEHN B peabHbIX Npolieccax u spneHusx.[lepuoanueckue pynkunn.O6parHas GyHKIuS.

Tpuronomerpudeckue pyHKIUN

Yucnoass OKpyKHOCTb.UMCIIOBass OKPYKHOCTbh Ha KOOPAMHATHOW IMIOCKOCTH.CMHYC M KOCHHYyC. TaHreHc M koraHreHc.Pagmannas mepa
yrina. TpuroHoMmeTpudyeckue (QyHKUMH YHCIOBOTO apryMmeHTa.CHHYC, KOCHHYC, TAHTEHC, KOTAaHIeHC uucia. OCHOBHBIE TPUTOHOMETPHUYECKHE
ToX/ecTBa. TpuroHOMeTpryeckre PyHKIIMU YriaoBoro aprymenTa. @yHkuuu y = Sin X, Y = COS X, UX CBOMCTBa U rpadUKH, IIEPUOTUIHOCTH, OCHOBHON
nepuosl. I'padgux rapmonndeckoro xkonedanus. Oynkuun y = tg X, y = ctg X, ux cBoiictBa u rpadguxu. OOpaTHbie TPUTOHOMETPHUECKUE QYHKIINU, UX
CBOMCTBA U TpaduKu.

Tpuronomerpuyeckue ypaBHeHust

IIpocreiimne TPUTOHOMETPUYECKUE YPAaBHEHHMs M HEpaBEeHCTBA.MeTonbl penieHuss TPUIOHOMETpHUYECKHX ypaBHeHui.lIpocreimmue



TPUTOHOMETPUUYECKUE YypaBHEHMs. PellleHHe TpUrOHOMETPUYECKUX YpaBHEHUH. [Ipocmetiwiue mpuconomempuueckue HepaseHcmed. ApKCUHYC,
apKKOCHHYC, apKTaHI'€HC, aDKKOTAHI€HC YnCIa.

IIpeoOpa3oBanne TPUTOHOMETPHYECKHUX BbIPaKeHUI

CHHYC M KOCHMHYC CyMMBbl U Pa3HOCTH apryMeHTOB.TaHreHc cymmbl U pa3HOCTH apryMeHToB.MDopmyinbl npuseneHus.®opmyisl ABOHHOTO
aprymenTta. ®opmynsl noHwkeHus: creneHu.CUHYyC U KOCHHYC JBOHOro yria. @opmynsl moJ0BHHHOIO yria. BelpakeHne TpUTOHOMETPUUYECKUX
(GyHKUMH 4Yepe3 TaHI'eHC IOJIOBUHHOro aprymenra.llpeoOpa3oBaHue cymMMbl TpUroHoMeTpuueckux (yHkuui B mpousBeneHue.llpeoOpasoBanue
IPOU3BEACHUS  TPUIOHOMETpUYecKMX (QyHKIMH B cymmy. IIpeoOpa3oBanume  TpuroHomeTpudeckux BblpakeHHil. IIpeoGpa3zoBaHue
BeIpaskeHust A-Sin X + B-cos X k Bugy C-sin (X + t)

KoMmuiekcHblIe ynciia

KommuiekcHble uncna u apudmMeTndeckue onepauuu Hajg HUMH. JleficTBuTenpHas U MHUMast 4acTh. KoMIIekcHO conpsbkeHHble yucia. Moayib u
apryMeHT KOMIUIEKCHOro uucia.KoMruiekcHble umMcna M KOOpJIMHATHAs IUIOCKOCTh. ['eomeTrpuueckass HMHTepHpeTalnus KOMIUIEKCHBIX
yucen. Tpuronomerpuyeckass (opma 3anmvcu KOMIUIEKCHOTO uucia. Apudmernueckue IeicTBUA HaJl KOMIUIEKCHBIMM YHMCIaMHM B Pa3HbIX (opmax
3anucu. KoMiuiekcHble ymciia ¥ KBaJpaTHbIe ypaBHEeHHs. Bo3BeleHre KOMIUIEKCHOTO YHCIIa B CTENEHb. M3B1eueHne KyOuueckoro KOpHs U3 KOMILJIEKCHOTO
qucia.

IIpousBoaHas

Uucnossle nocnenoBaTesbHOCTH. [Ipeaen uncnoBoil nocnenosarenbHocTu. [loHsTre o npeaene nociaeaopareabHocTu. CyliecTBOBaHUE Mpesesa
MOHOTOHHOM OIpaHUYE€HHOH MOCIEI0BATEIbHOCTH. [[1HA OKPYKHOCTH U IUIOIIA/b KpyTa Kak Ipe/elibl ocieaoBareiabHocTel. beckoneuHo yObIBato1as
reoMeTpuyecKkas mnporpeccust u ee cymma. Teopembl o mpenenax mnocienoarenbHocted. Ilepexon k mpenenam B HepaBeHcTBax.Ilpenen ¢yHkuumm.
[TonsTue o HenpepbIBHOCTH (pyHKIIMK. OCHOBHBIE TEOPEMBI O HENPephIBHBIX PyHKIMAX. [ToHsiTHE 0 penene pyHkuu B Touke. [loBeaenne Gpynkuuii Ha
0E€CKOHEYHOCTH. ACUMIITOTHI.

Onpenenenue npousBoaHoi. I[loHsTHe o npousBogHONW (YHKIMM, (PU3NYECKHI M TeoMeTpUYEeCKMH CMbICT HpPOM3BOJHOWU. Brrumcienue
pou3BOHBIX. [Ipon3BOIHBIE CYMMBI, Pa3HOCTH, TPOU3BEACHUS U YaCTHOTO. [Ipon3BOAHbIE OCHOBHBIX 31€MeHTapHbIX QyHKIuUH. {uddepenumrponanue
cnoxkHoi ¢yHkuuu. uddepenunpoanue oOparHoi ¢pyHkuuu. [IponsBoaHble ClOKHOW M 00paTHOW (YHKUUH.YpaBHEHHE KacaTelbHOW K rpaduky
GyHKIUH.

[IpumeHeHre Npou3BOAHON sl HccaenoBaHus QyHKui. [IpruMeHeHrne NpoU3BOAHBIX NPH PELIEHUH YpaBHEHHUH M HepaBeHCTB. IloctpoeHue
rpadukoB ¢yHkuuil. IlpruMeHeHue Mpou3BOJHOW K HCCIENOBAaHUIO (QYHKIMH M TOCTpOeHHI0 rpadukoB.Bropas mpousBomHas u ee (u3MUECKUN
cmbicia.IIpumenenne npou3BOAHOM /17151 OTICKAHUS HAMOOJIBIINX U HAMMEHbBIIINX 3HAYeHUN BEJIHYH.

Vcnonb30BaHue MPOU3BOAHBIX NMPH PELICHUH TEKCTOBBIX, (U3NYECKUX U FEOMETPUYECKHX 3a/1ad, HaXOXKIACHWU HauOOJIbLIMX M HAaMMEHBIIHNX
3HaueHui. [Ipumepsl ucnonb30BaHMs IPOU3BOIHOM ISl HAXOKAEHUS PELIEHUS B IPUKJIAJHbIX, B TOM YHMCIIE COLIMAIbHO-9KOHOMUUYECKHUX, 3a/1a4ax.

Kom0nnaTtopuka v BeposiTHOCTh

[TpaBuno ymuHoxenusi. KomOunaropuele 3anaun. IlepecranoBku u ¢akropuansl. GopMynbl 4ucia MEPECTaHOBOK, COYETAHUH, pa3MeIIeHUH.
Pemenne xoMOmHATOpHBIX 3amad. BpiOOp HECKOIBKHMX 53JIeMEHTOB. buHOMuanbHbie KOd(Dduimentel. Dopmyna Ounoma Hreiorona. CaoiicTBa



ounoMuanbHbIX KodhdunuentoB. Tpeyronpuuk [lackans. Ciydaiinbie COOBITHS M UX BEPOSTHOCTh. DJIEeMEHTapHbIE U CIIOKHBIE cOObITHS. PaccMoTpenue
CIIy4aeB U BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSTHOCTh MPOTHBOIIOJIOKHOTO COOBITHS. PelieHne mpakTH4ecKux 3aaad ¢ MPUMEHEHHEM
BEPOSITHOCTHBIX METO/IOB.

Monyab «I'eomerpus»

N30panHble BONPOCHI IVIAHUMETPUU

Pemenue TpeyronbHukoB. Bbruncinenue Ouccexktpuc um MeamaH tpeyroiapHuka. ®opmyna I'epona u apyrue ¢opmynsl i IUIOMIAJEH
TpeyroapHuka. Teopema UeBsl. Teopema Menenad. CBoiicTBa M IPU3HAKU BIMCAHHBIX M OIMCAHHBIX YETBIPEXYIOJIbHUKOB. YTIIBI B OKPY’KHOCTH.
I'eomeTpuueckre MecTa TOYEK B 33/1a4ax Ha HOCTpOEHHE. DIUIUIIC, ThiepOoia u napabdoua.

AKCHOMBI CTEPEOMETPHH M UX IPOCTeIIue CJIeICTBUA

AxkcuoMmbl ctepeomeTpuu. CyllecTBOBaHUE IJIOCKOCTH, MPOXOJAIIEH uepe3 NaHHYI0 NpsSIMYyI0 M JaHHYI0 TOuKy. llepeceuenue npsmoil c
10cKOCThI0. CylllecTBOBaHHE IIOCKOCTH, IIPOXO/AIIEH Yepe3 TpU JAaHHbIE TOUKH. 3aMeuaHue K akcuome . Pa3dbuenue npocTpaHcTBa MIIOCKOCTBHIO Ha
J1Ba TMOJIYIIPOCTPAHCTBA.

ITapaieJJbHOCTD NPAMBIX M INIOCKOCTEH

[TapamiensHple mpsiMple B npocTpaHcTBe. [Ipu3Hak mapaenbHOCTH npsMbIX. lIpusHak napamuienpHOCTH HpsAMOM M IUIOCKOCTH. [Ipm3Hak
napajiesibHoCTH iockocTell. CylecTBOBaHME IIOCKOCTH, MapajuleabHON AaHHOM miockocTH. CBONCTBa HapajljieNbHbIX IUlockocTell. M3o00paxeHue
IIPOCTPAHCTBEHHBIX (PUTYp Ha TIIOCKOCTH.

IlepnieHAUKYISAPHOCTH NPAMBIX U IJIOCKOCTEH

[TeprieHAUKYISIPHOCTD MPSIMBIX B MPOCTpaHCTBE. [Ipu3HaK NepneHANKYISIPHOCTH NPSAMON U TIOCKOCTH. CBOMCTBA NEPIEHIUKYISIPHBIX IPSIMOU U
IJIOCKOCTH. [leprieHIuKynsp W HakIOHHasd. Teopema O Tpex mneprneHaukyisapax. [Ipu3Hak nepneHAMKYJISIPHOCTH IIOCKOCTe. PaccrosHue Mexay
CKpELIMBAIOIIKUMHUCS NPsIMBbIMU. [I[puMeHEeHHEe OPTOrOHAIIBHOTO MMPOEKTUPOBAHUS B TEXHUYECKOM YEPUYEHUN.

JleKkapTOBBI KOOPAMHATHI B IPOCTPAHCTBE

BBenenue nekapToBbIX KOOPAMHAT B IpocTpaHcTBe. PaccTosiHne Mexy Toukamu. KoopauHatel cepennsl oTpeska. [IpeobpazoBaHue cuMMeTpun
B npocTtpaHcTBe. CUMMeTpHus B IpuUpoJe U Ha npakTuke. JIBwkeHue B mnpocTpaHcTBe. IlapamnensHblii mepeHoc B mpocTpaHcTse. [lomoOue
MIPOCTPAHCTBEHHBIX (PUTYp. YTOI MEXIy CKPEIIMBAIOIIMMUCS MPAMBIMU. YTOJI MEXy MPSAMON M MJIOCKOCTBIO. YTOJI MEXKIY IUIocKocTaMu. [lmomanp
OPTOTOHAJILHOM NPOEKLMY MHOIOYIOJIbHMKA. BekTopel B npocTtpaHcTBe. Pa3noikeHHe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. Y paBHEHHUE
IIJIOCKOCTH.

MHoOrorpaHHuKu

JIByrpaHHbIi U1 MHOTOTPaHHbIN yribl. JIuHeHHBIH yron aByrpaHHoro yria. MHororpanHuku. Cedenuss MHororpaHHukoB. [Ipusma. Ilpsmas u
npaBuibHas npusmsl. [lapamnenenunen. [Iupamuna. ¥Yceuennas nupamuaa. [IpasuinbHas nupamuaa. [IpaBuiabHbIe MHOTOTPAHHUKH.
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Crenenu u kopHu. CTeneHHble PyHKIHUN

-
. . / . . .
TloHsaTHe KOpHA N-i CcTemeHW M3 AelcTBUTENbHOro umcma. Oymkmum y = Y*. mx cpoifctBa m rpaduku. CBONCTBAa KOPHS N-ifi CTENEHH.
IIpeoOpa3oBanue BeIpaXEHUMH, coaepKalux paaukaisl. O6o01eHue NoHATHs o NoKa3arese creneHu. CteneHHble QyHKIMU, UX CBOMCTBA U rpadUKH.
IHoka3zareabHas u Jorapupmuuyeckasi QyHKIUN
[TokazarenspHas GyHKIH, ee cBoiicTBa U rpaduk. [TokazaTensHble ypaBHeHus. [lokasarensubie HepaBeHcTBa. [lonarue norapudma. OyHkms y =

log_x o o
Ba , ee cBoricTBa 1 rpaduk. CBoiictBa nmorapudmos. Jlorapupmuyeckue ypasHenus. Jlorapudmuueckue HepaBeHcTBa. [lepexoq kK HOBOMY OCHOBaHUIO

norapudma. AuddepeHunpoBaHne MoKa3aTeIbHON U JIOTapuPMUIecKor (yHKITUH.

ITepBooGpa3Has u MHTerpaJ

[TepBooOpaznas. [IpaBuiia oThIcKaHusl NepBOOOpa3HbIX. TaliKila OCHOBHBIX HEOINPENIENIEeHHBIX MHTErpajoB.3ajaud, NMPUBOJAIINE K HOHATHIO
ornpenesneHHoro uuterpaia. [lonstue onpenenennoro uurerpana. opmyna Herotona — Jleii6nuna. Boeraucnenue miomaaei miockux GUryp ¢ moMouibo
OIpeJIeIEHHOT0 HHTErpaa.

DJIeMEeHThI MATEMATHYECKOi CTATHCTHKU, KOMOMHATOPUKH U TEOPUHU BEPOSATHOCTE

Craructuueckast 00padboTka ganHbIX. [Ipocrteiiue BeposiTHOCTHBIE 3agaun. Coueranus U pazmenienus. @opmyina ounoma Hetotona. Ciyvaiinbie
COOBITHS U UX BEPOSITHOCTH.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypAaBHEHHI M HEPABEHCTB

PaBHOCHIIBHOCTD ypaBHeHHid. OOIIMe METO/IbI PELICHUs ypaBHeHHI: 3aMeHa ypaBHenus h(f(x)) =h(g(x)) ypaBaenuem f(X) = g(x), pasioxeHue Ha
MHOYKHUTEJH, BBEJICHNE HOBOM MepeMeHHOH, (PyHKIIMOHATbHO-TpahUIECKUN METOI.

Penenne HepaBEHCTB ¢ OTHOM IEPEMEHHOM. PaBHOCHIIBHOCTE HEPAaBEHCTB, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB, NPPALlMOHAIIbHBIE HEPABEHCTBA,
HEpaBEHCTBA ¢ MOAYISIMU.CHUCTEMBI YpaBHEHUI. Y paBHEHHs U HEPAaBEHCTBA C ITapaMeTpaMHu.

Mopyab «I'eomerpusp»

Tesa BpanieHus

Tena BpameHus: MIWIMHAP, KOoHYC, map. CedeHus Ten BpamieHus. KacarenbHas MIOCKOCTh K IIapy. BriMcaHHbIe W ONMMCAaHHBIC MHOTOTPAHHHUKH.
[ToHsTHE TENMa U €r0 TOBEPXHOCTH B TE€OMETPHH.

O0beMbl MHOTOTPAHHUKOB

[Tonsitrie 06 o6beMe. OObEMbI MHOTOTPaHHUKOB: MIPSMOYTOJIHHOTO U HAKJIOHHOTO TapasuieIeuIeI0B, MPU3MbI, MUpaMUbl. PaBHOBENMKHE Tena.
OOBbeMBI ITOIOOHBIX TEIL.



O0beMbl M IOBEPXHOCTH TeJI BpALIleHU I
O0bem nuuHIpa, KoHyca, mapa. O0beM mapoBoro cerMmeHnrta u cekropa.llonstue miomanu moBepxHocTH. [1nomanu GOKOBBIX MOBEPXHOCTEH
WIMH]IPA U KOHYCA, TUIOIMIATL CHEPHIL.

TemaTuyeckoe IIIAHMPOBAHUE.

10 k1ace MaremaTuka MoOAYJib «AJiredpa U HAYAJIA MATEMATHYECKOT0 AHAJIN32)

I[CHTCJIBHOCTB yuuTeas ¢ y‘{éTOM nmporpaMmmbl

Ne HaumenoBaHue pa3jiesioB Bcero yacos
BOCITHTAHHUSA

1. | IloBTOpeHue marepuana - YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUH MEXKIY YYHTEIEM H €ro
YYCHUKaMH, CIIOCOOCTBYIOUIMX IMO3UTUBHOMY BOCHPHUSTHIO yYal[MMUCS
TpeOOBaHMII M NpPOCHO YuuTeNs, MNPUBICYECHUI0 HX BHUMAHUSA K
o0cyx1aeMoli Ha ypoke HH(OPMAaLIUK, aKTUBU3AINHU WX TI03HABATEIILHON
JESTeIbHOCTH 4Yepe3 HCIOJIb30BAaHME 3aHUMATEIBHBIX JIIEMEHTOB,
3 UCTOPHI1 U3 )KU3HU COBPEMEHHHKOB;

- NOOYyX/eHUE MIKOJbHUKOB COOJIIOJIaTh Ha YpOKE OOLIEPUHSATHIE
HOPMBI TOBCACHMA, IIpaBHJIa O6HI€HI/I$I CO BCEMHU Yy4YaCTHUKaMH
00pa30BaTeNBHOrO TMpolecca, MPUHLUUIBI Yy4eOHOW TUCHMIUIMHBI |
CaMOOPTaHU3aIMK Yepe3 3HAKOMCTBO M BIIOCIEAYIONIIEM COOJIOJCHNE
«IIpaBun BHYTpEHHET0 pacnopsiika 00yyaromuxcsh», B3AUMOKOHTPOJIb U
CaMOKOHTPOJIb 00yYaOLIUXCS

2. | JleficTBUTENbHBIE YK CIIA - TpUBJEYEHUE BHUMAHMS IIKOJHbHUKOB K IIEHHOCTHOMY AacHeKTy
U3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3aius ux paboTsl ¢ ojyyaeMoi
Ha ypOKE COLHMalbHO 3HAYMMON HMH(pOpManueld — MHUIMUPOBAHUE €€
16 00CYX/IeHUs, BbICKa3bIBaHUAYYAIlUMHICS CBOETO MHEHHS IO €€ TIOBOJY,
BBIPaOOTKH CBOETO K HE OTHOLICHHUS,;

- NpPUMEHEHHE Ha ypOKE HHTEPAaKTUBHBIX (OpPM pabOThl ydalIUXCS:
IpynIoBoi paboTsl WM pabOThl B Mapax, KOTOPbIE ydyaT IIKOJBHUKOB
KOMaHJIHOHWpaOoTe U B3aMMOAECHCTBUIO C IPYTHMMHU JIETbMU

3. | Uncnosble QyHKUMH - MHULUMHUPOBAHUE M TMOIJAEPKKA HCCIEIOBATEIBCKOW IEATEIIBHOCTH
11 IIKOJIbHUKOB B paMKax peaJu3alud HWMH HWHIAUBUAYAJIbHBIX U

IPYHOIOBBIX HMCCICHOBATCIIBCKUX ITPOCKTOB, YTO O4aCT MMKOJbHUKAM




BO3MOXKHOCTh ~ NPHOOPECTH HABBIK CaMOCTOSTEIBHOTO  PEIICHUS
TEOPETUYECKONH MpoOJIeMbl, HABBIK TE€HEPUPOBAHUSA U OGOPMIICHHS
COOCTBEHHBIX HJCH, HABBIK YBAKUTEIHHOT'O OTHOMICHUS K UY)KUM
uaesM, OQOpMICHHBIM B paboTax Ipyrux HCCIeaoBaTeNeld, HaBBIK
MyOJUYHOTrO BBICTYIUICHUS MEpe]l ayJuTOpuei, apryMEeHTHpPOBAHUS U
OTCTaMBaHUs CBOEH TOUYKH 3peHHs (yd4acTHE B KOHKYpPCAax, BBICTABKaX,

COPEBHOBAHMSX, HAYYHO-TIPAKTUYECKUX KOH(EPEHLINAX);

- pa3pa0oTka CIELHAJIbHBIX YPOKOB, KOTOpbIE  paCIIUPSIOT
o0Opa3oBaTenbHOE MPOCTPAHCTBO MpPEAMETa, BOCIHUTHIBAIOT IOOOBbH K
MIPEKPACHOMY, K IPUPOAE K POJTHOMY FOPOAY

Tpuronomerpuyeckue QyHKIUU

31

- NPUBJIICYCHHE BHMMAaHUS IIKOJBHUKOB K IIEHHOCTHOMY acCIIEKTy
U3y4aeMbIX Ha YPOKax sIBJIICHUH, OpraHu3anus ux paboTsl ¢ oJydyaeMoi
Ha YpOKE COLHMalbHO 3HAYMMON HMH(pOpManueld — MHULIMUPOBAHUE €€
00CyX/1eHUsl, BbICKa3bIBAaHUAYYAIMMKICS CBOETO MHEHHS 110 €€ II0BOAY,
BBIPaOOTKH CBOETO K HEW OTHOLIEHMUS;

- HCIOJb30BAHME BOCIMTATENIBHBIX BO3MOXKHOCTEH  COACPIKAHUSA
yuyeOHOro mpeaMeTa 4epe3  JAEMOHCTPALUI0  JETSIM  IPUMEpPOB
OTBETCTBEHHOI'O, I'PAKIAHCKOIO

IIOBEJICHUS

TpuronomeTpuyeckue ypaBHEHHUs

12

- NPUMEHEHHE Ha YpOKE HHTEPAaKTUBHBIX (OpPM pabOThl ydalIUXCS:
rpynmnoBoi paboThl WM pabOTHI B Mapax, KOTOPbIE y4aT HIKOJIbHHUKOB
KOMaHJIHOWpadoTe ¥ B3aMMOJICHCTBHIO C APYTUMHU JIETHbMH;

- HUCIOJIb30BaHHWE BOCIUTATENBHBIX BO3MOXKHOCTEH  COAep KaHUS
y4eOHOro mpeaMeTa  uepe3  JAEMOHCTPAlUi0  JIEeTIM  [PUMEpPOB
OTBETCTBEHHOTI'0, TPAKJIAHCKOTO IOBEICHUS

ITpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUI

26

IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yyaluxcs:

- JUCKYCCHM, KOTOpbIE [alOT Yy4YalUMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTHBHOI'O Juajiora B atMocdepe
HPABCTBEHHBIX U  JCTETUYECKUX  MEPEKUBAHUN, CTOJIKHOBEHMM
Pa3IMYHBIX B3IJISI0B M1 MHEHUH, MOMCKA UCTUHBI U BO3MOXKHBIX IyTel
peLeHHs 3a]a4d WK MPOOJIEMBbl, TBOPUECTBA YUUTENS U yYallluXcs;

- pa3paboTka  CHEHUAIbHBIX  YPOKOB, KOTOpbIE€  paCIIUPSIOT
0o0pa3oBaTebHOE MPOCTPAHCTBO MPEIMETA, BOCIHMTHIBAIOT JIOO0BH K
IPEKPACHOMY, K IPUPOJI€ K POJHOMY TOPOAY




KommniiekcHbie uuncia

12

- IPUMEHEHHE Ha YpPOKE HMHTEPAaKTUBHBIX (hopM pabOTHI ydalIuXcs:
IpynmnoBoi paboTsl WM pabOThl B Mapax, KOTOPbIE ydyaT IIKOJIBHUKOB
KOMaHIHOWpadoTe M B3aMMOICHCTBHIO C APYTUMH JIETHMH;

- HCIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH  COJEpKaHMs
yu4eOHOTro mpeaMeTa d4epe3  JAEMOHCTPALHUI0  JETSIM  IPUMEpPOB
OTBETCTBEHHOI'0, I'PaXIaHCKOTO

IOBEJICHUS

[IpousBognas

35

- NPUBJIICYECHHWE BHUMAaHUS IUKOJBHUKOB K LEHHOCTHOMY AaCIIEKTY
M3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3anus ux paboTsl ¢ MoydyaeMoi
Ha YpOKE COLHMAIbHO 3HAYUMOHN HH(pOpManueld — MHUIMUPOBAHHE €€
00CyXJI€HUS, BHICKAa3bIBAHUAYYALUMUCS CBOEIO MHEHHUS 110 €€ MTOBO.Y,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS,

- pa3paboTka cCHeUUAJIbHBIX  YPOKOB, KOTOpbIE  PACIHIUPSIOT
o0Opa3oBaTenbHOE MPOCTPAHCTBO MpPEAMETa, BOCIHUTHIBAIOT IJOOOBbL K
MIPEKPACHOMY, K IPUPOAE K POJTHOMY FOPOAY

IToBTOpeHue

13

OpraHu3aIys MpPeaIMETHBIX 00pa30BaTENbHBIX COOBITUN (TMpOBEICHUE
MpeIMETHBIX HeAeNb) Mg OOydYaromMxcsi C Uelbl0 Pa3BUTHUSA
MO3HABATEIbHON W TBOPYECKON aKTUBHOCTH, PACKPBITHS TBOPUYECKHUX
crocoOHocTel  oOywarouxcs € pa3HbIMH  00pa3oBaTebHBIMU
NOTPeOHOCTAMH U MHIUBUAYAIbHBIMUA BO3MOXHOCTSIMU;

- NPUMEHEHHE Ha YpOKE HHTEPAaKTUBHBIX (OpPM pabOThl ydalIUXCS:
rpynnoBoi paboTel Wi pabOThl B Mapax, KOTOpPbIE ydyaT IIKOJbHUKOB
KOMaHJIHOWpaOoTe ¥ B3aMMOJICHCTBHIO C APYTUMHU E€ThbMHU

10.

KombOunaropuka 1 BEpOSITHOCTh

11

- TPUBJIICYCHUE BHMMAaHUS IIKOJBHUKOB K I[EHHOCTHOMY AaCIIEKTYy
U3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3aius ux paboTsl ¢ oyyaeMoi
Ha ypOKE COLHMalIbHO 3HAUMMON HH(pOpManueld — MHUIMUPOBAHUE €€
00CyX/IeHUs!, BbICKa3bIBAaHUAYYAIIMMHICSI CBOETO MHEHHS IO €€ TI0BOJY,
BBIPaOOTKH CBOETO K HE OTHOLICHHUS,;

- pazpaboTka CHEUMANIbHBIX  YPOKOB, KOTOpblE  pacCIIUPSIOT
00pa30BaTeNbHOE MPOCTPAHCTBO MpPEIMETa, BOCIMUTBHIBAIOT JIIOOOBb K
IIPEKPACHOMY, K IIPUPOAE K POJHOMY FOPOAY

Hrtoro

170




10 kracc MartemaTtuka moayab «I'eomerTpus»

Ne

HaumenoBanue pa3jaesioB

Bcero uacos

JeTeJIbHOCTD YYHTEJIsI ¢ Y4€TOM IIPOrpaMMBbl
BOCIIMTAHUS

W30paHHbIe BONIPOCHI INITAHUMETPUHN

12

- YCTAHOBJICHUC OOBCPUTCIIbBHBIX OTHOIICHUH MCKAY YUYUTCIEM U Cro
YYCHHUKaMH, CIIOCOOCTBYIOUIMX TTO3UTHBHOMY BOCHPHUSATHIO YYaIIUMHUCS
TpeOOBaHUH ¥ TPOCHO YUHTENsI, MPHUBICUYCHUIO HUX BHUMAHHUI K
o0cyx1aeMoi Ha ypoke HH(POPMAIUH, AKTUBU3AINH UX TI03HABATEIILHON
JESITeIBbHOCTH Yepe3  HCIOJIb30BAaHHE 3aHUMATEIbHBIX 3JIEMEHTOB,
UCTOPHI1 U3 )KU3HU COBPEMEHHHKOB;

- TMoOyXAEeHHE IIKOJFHUKOB COONIONaTh Ha YpPOKE OOIICTIPHHSATHIC
HOPMBI TMOBCACHMA, IIpaBHJIa O6III€HI/I$I CO BCECMHU Yy4YaCTHUKaMH
00pa3oBaTeNBHOrO Tpolecca, NPUHLIUMBI YYEOHOH AWUCHMIUIMHBI U
CaMOOPraHU3alMK Yepe3 3HAKOMCTBO M BIIOCIEIYIOIIEM COOJIIOJCHNE
«[IpaBuy BHYTpeHHET0 pacropsaka 00y4Jarouxcs», B3aUMOKOHTPOJIb U
CaMOKOHTPOJIb 00yYaOLIUXCsl

AKCHOMBI CTEPEOMETPHUH U UX
MPOCTEUIIINE CIECTBUS

- TNPHUBJIICYCHUE BHMMAaHUS IIKOJbHUKOB K IIEHHOCTHOMY acCIIEKTy
M3y4aeMbIX Ha ypOKax SBJIEHUH, OpraHu3alys X paboThl ¢ OTydyaeMoi
Ha ypOKe COIMalbHO 3HAauuMoW HMHpopManueil — WHUIMMPOBAHUE €€
00CyKJI€HUS, BHICKa3bIBAHUAYUAIIUMUCS CBOEIO MHEHHUS IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEM OTHOILIEHMUS;

- IPUMEHEHHE Ha YpOKE HMHTEPAKTUBHBIX (OpM paboThl ydaluXcs:
rpynmnoBoi paboTel WM pabOTHl B Mapax, KOTOpBIE ydaT IIKOJIbHUKOB
KOMaHJIHOWpadoTe ¥ B3aUMOJICHCTBHIO C APYTUMHU I€TbMHU

[TapayeabHOCTB NPSMBIX U
IIJIOCKOCTEMN

- MHUIMHMPOBAaHUE M TMOAJEP)KKA HCCIENOBATEIbCKON JEATEIBHOCTH
IIKOJIBHUKOB B paMKax peajlu3alud WMH HWHAWBUIYAJIBHBIX U
IPYNIOBBIX HCCIIEOBATEIbCKUX MPOEKTOB, YTO JAaCT LIKOJIbHHKAM
BO3MOXXHOCTb ~ IPUOOPECTH HAaBBIK CAMOCTOSITEILHOTO  PELICHHS
TEOPETUYECKOH NpoOIeMbl, HAaBBIK T'€HEPUPOBAHUSA U OGOPMIICHUS
COOCTBEHHBIX WM, HaBBIK YBAKUTEIHHOI'O OTHOWIEHUS K UYYKHUM
uaesM, oQOpPMIIEHHBIM B paboTax Jpyrux HCCleaoBaTeIei, HaBBbIK
nyOJIMYHOTO BBICTYIUICHUS Tepes ayJuTOpuei, apryMEeHTHpPOBAHUS U
OTCTaMBaHUsl CBOEW TOYKM 3peHMs (yyacTHe B KOHKYpCax, BBHICTaBKax,




COPEBHOBAHMSX, HAYYHO-IIPAKTUYECKUX KOH(EPEHLINSAX);

- pa3pa0oTKa cCHEUHAJIbHBIX  YPOKOB, KOTOpBIE  pPaCUIMPSAIOT
o0Opa3oBaTeNbHOEe MPOCTPAHCTBO MIpPEIMETa, BOCHHUTHIBAIOT JIIOOOBH K
MIPEKPACHOMY, K IPUPOAE K POJHOMY FOpOAY

IlepnenquKyIIpHOCTD NPSMBIX U
IJIOCKOCTEN

15

- INPUBJIICYCHHE BHMMAaHUS IIKOJbHUKOB K LIEHHOCTHOMY AaCIIEKTYy
U3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3anus ux paboTsl C 0Jy4yaeMoi
Ha ypOKe COIMaIbHO 3HAUYMMOW HMH(pOpManueil — WHUIMHPOBAHUE €€
00CyX/1eHUs, BbICKa3bIBAaHUAYYAIMMKICS] CBOETO MHEHHS 110 €€ II0BOY,
BBIPAOOTKH CBOETO K HEH OTHOILICHMUS;

- HCHOJBb30BAHME BOCIMUTATENIBHBIX BO3MOXHOCTEM  COAECP/KAHUS
yuyeOHOro mpeaMeTa yepe3  JEMOHCTpALMI0  JIeTSIM  IPUMEPOB
OTBETCTBEHHOTI'0, TPa’KJaHCKOIO

IIOBEJICHUS

JlexapToBbl KOOPJIMHATHI U BEKTOPHI B
IIPOCTPAHCTBE

- IPUMEHEHHE Ha YpPOKE HHTEPAKTHBHBIX (OpM pabOTHl ydarIuxcs:
rpynmnoBoil paboTel WM pabOTHl B Mapax, KOTOpBIE ydaT IIKOJIbHUKOB
KOMaHIHOWpadoTe U B3aMMOJICHCTBHIO C APYTUMHU JIETHbMH;

- HCIOJIb30BaHHUE BOCIHTATENBHBIX BO3MOXKHOCTEM  COIEpIKAHUSA
yuyeOHOro mpeaMeTa yepe3  JEMOHCTpALMI0  JIeTSIM  IPUMEPOB
OTBETCTBEHHOI'0, I'PAKIAHCKOI'0 MOBEICHUS

MHoOrorpaHHukH

18

- OpraHu3anus IpeIMETHBIX 00pa30BaTeIbHBIX COOBITHH (MpoBeneHNE
MPEAMETHBIX HENEeNTb) JUIsi OOydYalolmuXcsi ¢ IeNbI0  pPa3BUTHUA
MIO3HABATEIbHON W TBOPYECKON AKTUBHOCTH, PACKPBITHUS TBOPUYECKHX
criocoOHOCTel  oOywaromxcs € pa3HbIMM  00pa3oBaTEbHBIMU
NOTPeOHOCTAMH U MHIUBUAYAIbHBIMUA BO3MOXHOCTSIMU;

- NpPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpM paboThl ydalUXCs:
rpynmnoBoi paboThl WM pabOThl B Mapax, KOTOpPbIE y4yaT IIKOJbHUKOB
KOMaHJIHOWpaOoTe ¥ B3aUMOJICHCTBHIO C APYTUMHU JE€THbMHU

O6o0marotee MOBTOPEHUE

- TNPUBJICYECHHWE BHHMMAaHUS IIKOJBbHUKOB K IIEHHOCTHOMY acCIIEKTy
M3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3aius ux paboTsl ¢ MolyyaeMoi
Ha ypOKE COLHMalIbHO 3HAYMMON HMH(OpMalueill — MHUIMMPOBAHHUE €€
00CyX/IeHUs], BbICKa3bIBAHUAYYAIIMMHICS CBOETO MHEHHS IO €€ TIOBOJY,
BBIPaOOTKH CBOET0 K HE OTHOLICHHUS,;

- pazpaboTKa CHELMANbHBIX  YPOKOB, KOTOpbIE  paCIIUPSIOT
00pa30oBaTeNbHOE MPOCTPAHCTBO IPEIMETA, BOCIUTBHIBAIOT JIHOOOBb K
IIPEKPACHOMY, K IIPUPOAE K POJHOMY FOPOAY




Hrtoro

68

11 k1ace MaremaTuka MOAYJIb «AJiredpa U HAYAJIA MATEMATHYECKOT0 AHAJIN3A)

Ne

HaumeHoBaHue pa3jie/ioB

Bcero yacos

JeATeIbHOCTD YYUTEJIA € Y46TOM MPOrpaMMbl
BOCIIUTAHUS

IToBTOpEeHue

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUH MEXKIy YYHTEIEM H €ro
YUEHHKAMH, CIOCOOCTBYIONMX MO3UTUBHOMY BOCIIPHATHIO yUAIIUMUCS
TpeOOBaHUH M TPOCHO YYUTENs, NPUBJICYCHUIO HMX BHUMAHUS K
o0cyxaaeMol Ha ypoke HH(pOpMAaIiK, aKTHBU3AINN UX TIO3HABATEILHOM
JEATENIFHOCTH  4Yepe3  MCIOJIb30BAaHHE 3aHMMATEIbHBIX JJIEMEHTOB,
UCTOPHIA U3 )KU3HU COBPEMEHHUKOB;

- TOOyX/IeHHE IIKOJHFHUKOB COONIONATh Ha YPOKE OOIIEHpPUHSTHIC
HOPMBI TIOBEJCHUS, MpaBWIa OOIIEHHS CO BCEMH Yy4YacTHHKaMHU
00pa30BaTEeNFHOTO TMPOLECCa, MPUHIUINBI YYeOHOW UCHMIUIMHBI U
CaMOOpraHu3alMy 4Yepe3 3HAKOMCTBO M BIIOCIEIYIOIIEM COONIOJCHUE
«[IpaBwis1 BHYTPEHHETO paciopsiika 00ydJaronuxcs», B3aUMOKOHTPOIb U
CaMOKOHTPOJIb 00yYarOIuXcs

MuorouseHsl

13

- IIPUBJICUYEHUE BHUMAaHUS IIKOJbHUKOB K IIEHHOCTHOMY AacCHEKTy
U3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3aius ux paboTsl ¢ ojyyaeMoi
Ha ypOKE COLHMalbHO 3HAYMMOM HMH(OpManueidl — MHUIMMPOBAHHUE €€
00CYX/IeHUs, BbICKa3bIBAHUAYYAIIUMHICS CBOETO MHEHUS IO €€ TI0BOJY,
BBIPAOOTKH CBOET0 K HEM OTHOLICHMS,;

- NPUMEHEHHE Ha YpOKE HHTEPAaKTUBHBIX (OpM pabOThl ydalIUXCS:
IpynnoBoi paboThl WM paboOThl B Mapax, KOTOPbIE ydyaT IIKOJIBHUKOB
KOMaHJIHOKWpaOoTe U B3aMMOJECHCTBUIO C IPYTUMHU I€TbMHU

Crenenu u kopHH. CTeNIEHHBIE
byHKIIUN

29

- WHULHAHMPOBAHHWE M TMOJJAEpPKKA HCCIEA0BATEIBCKON JEATEIbHOCTH
IIKOJIBHUKOB B paMKax pealu3alld HWMH HWHIUBHIYAIbHBIX U
IPYIIIOBBIX HCCJIEN0BATEIBCKUX IIPOEKTOB, YTO JAacT LIKOJIbHUKAM
BO3MOXKHOCTh ~ NPHOOPECTH HABBIK CAMOCTOSITEIBHOTO  pEIIeHUs
TEOPETUYECKON MpoOIeMbl, HABbIK TIE€HEPUPOBAHUS U OGOPMIICHUS
COOCTBEHHBIX HJEH, HAaBBIK YBAXUTEIBHOTO OTHOLICHHS K UYKUM
uaesM, OoQOpMIICHHBIM B paboTax Jpyrux HccienoBareneld, HaBBIK




myOJIMYHOTO BBICTYIUICHUS Tepel ayJUTOpUeH, apryMEHTHPOBAHUSA U
OTCTaMBaHUs CBOEH TOUKM 3peHus (yyacTue B KOHKypcaX, BbICTABKax,
COPEBHOBAHMSX, HAYYHO-IIPAKTUYECKUX KOH(EPEHLINAX);

- pa3pa0oTka CHELHAJIbHBIX  YPOKOB, KOTOpBIE  pPaCUIMPSAIOT
o0pa3oBaTeNbHOE MPOCTPAHCTBO MPEIMETa, BOCIUTHIBAIOT JHOOOBH K
IIPEKPACHOMY, K IPUPOAE K POJHOMY TOpPOIY

[TokazarenbHas u torapudMuveckas
byHKIHAHA

36

- NpPUBICYECHHWE BHHMMAaHUS IIKOJbHUKOB K LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YPOKax sBIICHUH, OpraHu3anus ux paboTsl ¢ MoydyaeMoi
Ha ypOKE COLHUalIbHO 3HAUMMON HMH(OpMalueill — MHUIMUPOBAHHE €€
00CyKJI€HHS, BHICKa3bIBAHUAYYALUMUCS CBOEIO MHEHHUS IO €€ MTOBOJY,
BBIPAOOTKH CBOETO K HEi OTHOLICHHS,

- HCHOJB30BAHME BOCHUTATENIBHBIX BO3MOXHOCTEM  COAEpIKaHUS
ydeOHOro mpeamera  yepe3  JEMOHCTpPAlUI0  JIeTIM  IPUMEPOB
OTBETCTBEHHOT'0, TPaXKJJaHCKOT'O

MIOBEJICHUS

[TepBoobOpa3Has u uHTErpal

11

- NPUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (OpM pabOThl ydaIlTUXCS:
rpynnoBoi paboThl WM padOTHl B Mapax, KOTOPBIE y4aT MIKOJIHHHUKOB
KOMaHIHOKWpaboTe U B3aUMOACHCTBUIO C IPYTHUMHU JIE€THMU;

-  HCIONb30BAaHHE BOCIUTATEILHBIX BO3MOKHOCTEH COACPIKAaHUSA
yqe6H0ro nmpeameTa qepe3 ACMOHCTpaluoO JACTAM IMPpUMCPOB
OTBCTCTBCHHOI'0, I'PAXKIAHCKOI'O IMTOBEACHM A

DNEeMEHTHI TEOPUH BEPOSITHOCTEHN U
MaTE€MaTUYECKOW CTaTUCTUKHU

11

NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yyaluxcs:

- JUCKYCCUM, KOTOpbIE JAlOT YyYallUMCS BO3MOXKHOCTh

PUOOPECTH OMBIT BEJIEHUS KOHCTPYKTHBHOI'O JIuanora B aTtMocdepe

HPABCTBEHHBIX W  OCTETUYECKUX  IEPEKUBAHUN, CTOJKHOBEHMMU

pa3IMYHbIX B3IVISI0B M1 MHEHUH, MIOMCKA UCTUHBI U BO3MOXKHBIX IyTel

peLIeHHs 3a]a4d MK MPOOJIEMBI, TBOPUECTBA YUUTENS U yYallluXcs;

- pa3paboTka  CHENUAIbHBIX  YPOKOB, KOTOpbIE€  paCIIUPSIOT
o0Opa3oBaTeslbHOE TMPOCTPAHCTBO MpPEIMETa, BOCHUTHIBAIOT JIOOOBb K
IPEKPACHOMY, K IPUPOJIE K POJHOMY TOPOAY

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUI U HEPABEHCTB

39

- NPUMEHEHHE Ha YpOKE HHTEPAaKTUBHBIX (OpM pabOThl ydalIUXCS:
rpynmnoBoi paboTel WM pabOTHl B Mapax, KOTOphIE ydaT IIKOJIbHHUKOB
KOMaHJHOWpaOoTe U B3aUMOAECHCTBUIO C IPYTHUMHU JI€TbMU;

- HUCIOJIb30BaHHWE BOCIUTATENbHBIX BO3MOXKHOCTEH  comepikaHUs
y4eOHOro mpeaMeTa  uepe3  JAEMOHCTPAlUI0  JETIM  NPUMEPOB




OTBCTCTBCHHOI'O, I'PAXKIAHCKOT'O
ITIOBCACHU A

[ToBTOpEHME

- MPUBIICYECHHWE BHHMMAaHUS IIKOJbHUKOB K LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YPOKax sIBIICHUH, Opranu3aus ux paboTsl ¢ MoydyaeMoi
Ha ypOKE COLHMalIbHO 3HAUMMON HMH(OpMalMeill — UHUIMMPOBAHHE €€
00CYX/IeHUsI, BHICKa3bIBAHUYYAIIUMUICS CBOETO MHEHHS IO €€ TI0BOJY,

26 BBIPA0OTKH CBOETO K HEH OTHOIICHHMS,
- pa3paboTKa CIEHHAIbHBIX  YPOKOB, KOTOPBbIE  PACHIUPSIOT
o0Opa3oBaTelibHOC TPOCTPAHCTBO IPEIMETa, BOCIHMTHIBAIOT JIIOOOBH K
MIPEKPACHOMY, K IPUPOJIC K POJHOMY TOPOIY
HTroro 170

11 knacc MaremaTtuka moayJib «I'eomerpus

Ne

HaumeHoBaHue pa3ie/ioB

Bcero uacos

JleATeIbHOCTD YUHTEJIs ¢ Y4€TOM IPOrpaMMbl
BOCIIMTAHUS

Tena BpameHus

10

- YCTaQHOBJIEHHE JOBEPHUTEIbHBIX OTHOILIEHUH MEXIy Y4YHUTEIEeM U €ro
Y4YEHHUKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSTHIO YHalTUMUCS
TpeOOBaHUN M TNPOCHO YUMTENsl, MPUBICUYEHUIO HUX BHUMAHMUI K
o0cyxaaemMoii Ha ypoke HHGOpMAIINK, aKTHBU3AIMHN UX MTO3HABATEIHHOMN
NEATEIBHOCTH ~ 4Y€pe3  MCIOJIb30BAaHUE 3aHUMATEIIBbHBIX JJIEMEHTOB,
HCTOpPUH U3 )KU3HU COBPEMEHHHKOB;

- nmoOyXJeHue IIKOJIbHUKOB COOJII0/IaTh Ha YpOKE OOUIENpUHSATHIE
HOpPMBI TOBEJIEHHs, IpaBuja OOIIEHUS CO BCEMH YYaCTHUKAMHU
0o0pa30BaTeNpbHOr0 IMpolecca, NPUHLMIBI y4eOHOW AMCHUMIUIMHBI U
CaMOOpPTaHU3aIMK Yepe3 3HAKOMCTBO M BIIOCIEAYIOIIEM COOJIIO/IeHUE
«IIpaBui BHYTpEHHETO pacnopsiaka o0ydaromuxcs», B3aMMOKOHTPOIb U
CaMOKOHTPOJIb 00yYarOIuXcs

O6beMbl MHOTOIPaHHUKOB

- IIPUBJICUYEHUE BHUMAaHUS IIKOJbHUKOB K IIEHHOCTHOMY AacCHEKTy
M3y4aeMbIX Ha ypOKax SBJIEHUH, OpraHn3alus X paboThl ¢ OTydyaeMoi
Ha ypOKe COIHMalbHO 3HAauuMoW HMH(popManueil — WHUIMMPOBAHUE €€
00CyKJI€HUS, BHICKa3bIBAHUAYYALIUMUCS CBOEIO MHEHHUS IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEM OTHOILICHMUS,

- IPUMEHEHHE Ha YpPOKE HMHTEPAKTHBHBIX (opM paboThl ydalMXcs:




rpynmnoBoil paboThl WK PabOTHl B Mapax, KOTOPBIC y4aT IMIKOJIHHUKOB
KOMAaHJTHOWPaOOTe ¥ B3aMMOJICUCTBHIO C APYTUMHU JEThMHU

OObeMBI U IOBEPXHOCTH TEJI BPAILICHHUS - WHUIMUPOBAHME M MOJJEPKKA HCCIECIOBATEIBCKON NIE€SITEIbHOCTH
IIKOJPHUKOB B paMKax pealu3allid HWMH HWHIUBUIYAIbHBIX |
TPYIIOBBIX HCCJIEA0BATENLCKUX IPOEKTOB, YTO JacT UIKOJIbHUKAM
BO3MOXKHOCTh ~ NPUOOPECTH HABBIK CAMOCTOSITEIHHOTO  PEIICHHS
TEOPETUYECKOW TPOOJIEMBbl, HABBIK TEHEPUPOBAHUS U O(OPMIICHHS
COOCTBEHHBIX HJCH, HABBIK YBAKUTEIHHOT'O OTHOMICHUS K UYKHM
unesM, oQOpMIIGHHBIM B paboTax Jpyrux HCCleaoBaTenei, HaBBbIK
MyOJUYHOTO BBICTYIUICHUS MEpell ayJIuTOpuel, apryMeHTHUPOBAaHUS U
OTCTaMBaHUsI CBOEH TOUYKH 3peHMs (ydacThe B KOHKYpPCax, BBHICTABKaX,

COPEBHOBAHMSIX, HAYYHO-TIPAKTUYECKIX KOH(PEPEHIIUSIX);

- pa3paboTKa cCHeUUAJbHBIX  YPOKOB, KOTOpbIE  PACUIUPSAIOT
o0Opa3oBaTenbHOEe MPOCTPAHCTBO MpPEIMETa, BOCIHUTHIBAIOT IJIOOOBH K
MIPEKPACHOMY, K IPUPOJE K POJHOMY TOPOIY

JlexapToBBI KOOPAMHATHI U BEKTOPHI B - TNPHUBJICYCHUE BHMMAaHUS IIKOJbHUKOB K IEHHOCTHOMY acCIIEKTy
IIPOCTPAHCTBE U3y4aeMbIX Ha YPOKax sIBIICHUH, Opranu3anus ux paboTsl ¢ oJyyaeMoi
Ha ypOKE COLHMalbHO 3HAYMMOM HMH(OpManueidl — MHUIMMPOBAHHUE €€
00CYX/IeHUs, BbICKa3bIBAHUAYYAIIMMHICS CBOETO MHEHHS IO €€ TIOBOJY,
13 BBIPAOOTKH CBOET0 K HEM OTHOLICHMS,;

- HCHOJB30BAHME BOCIMUTATENIBHBIX BO3MOXHOCTEM  COAEPIKaHUS
yueOHOro mpeaMeTa yepe3  JEMOHCTpAlMI0  JIeTSIM  IPUMEPOB
OTBETCTBEHHOI'O, I'PAXKIAHCKOIO

IIOBEJICHUS

Hrorosoe nosropeHue - NPUMEHEHHE HAa YpOKE HHTEPAaKTUBHBIX (OpM pabOThl ydalIUXCS:
rpynmnoBoil paboThl WM pabOTHl B Mapax, KOTOphIE ydaT IIKOJIbHUKOB
28 KOMaHJHOWpaOoTe U B3aUMOAECHCTBHIO C IPYTHUMHU JIE€THMU;

- HUCIOJIb30BaHHWE BOCIUTATENbHBIX BO3MOXKHOCTEH  Ccomep)kKaHUs
y4eOHOro mpeaMeTa uepe3  JAEMOHCTPalUi0  JAETAM  I[PUMEpPOB
OTBETCTBEHHOTI'0, TPaKIAHCKOTO IOBEICHUS

Hroro 68
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