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2020 -2021 y4yeoHblIii roa
PaGouass mporpamma pa3paboTaHa Ha OCHOBE TpPEOOBaHHI K IUIAHUPYEMBIM pe3yJibTaTaM
OCHOBHOW 00pa3oBaTeNbHON MpOorpaMMbl cpenHero obmero odopasoanmst MBOY r. Hpkyrcka
COLL Ne30, peannzyromieit @I'OC COO.
B mporpamMmy BKIIIOYEHBI ILIAHUPYEMBIC peE3yJIbTaThl OCBOCHHS YYEOHOTO MpeaMeTa,
cojiepKaHue Y4eOHOTO TIpeMeTa, TEMaTHIECKOe TUIAHUPOBAHHE.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
(IM4YHOCTHBIE, MeTANIPeAMeTHbIE, IIPeAMeTHbIe)

JIn4yHOCTHBIE Pe3yIbTATHI 0CBOEHHUS MPOTPAMMBbI:

1) poccuilcKyio TpakJaHCKYIO HIEHTUYHOCTh, MAaTPUOTU3M, YBaKEHHE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH Ilepen PonmHOM, ropmoctu 3a cBOM Kpail, cBo Poauny, mpouuioe u
HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHE rocyAapCTBEHHBIX CUMBOJIOB (Tepo,
¢uar, TUMH);

2) rpakJaHCKYIO MO3UIIMIO0 KaK aKTUBHOTO U OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIIpaBa W OOS3aHHOCTH, VYBAXKAWOIIETO 3aKOH U
MIPABOIOPSIOK, 00JIaJAI0NIET0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPAJIUIIMOHHBIC HAIMOHAIBHBIE M OOIICYETIOBCUCCKHEe TYMAaHUCTHYCCKHE W JIEMOKPATHYSCKUC
LEHHOCTH;

3) TOTOBHOCTH K CiIy>keHHIO OTEUYECTBY, €r0 3alIUTE;

4) cpopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JHAajore KyJIbTyp, a TakKke
pa3nu4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEI0 MECTA B MOJHUKYIBTYPHOM MHUPE;

5) chopMHpPOBAaHHOCTE OCHOB CaMOPAa3BHTHS ¥ CaMOBOCIUTAaHHS B COOTBETCTBHH C
OOIIIeUeTIOBEYECKUMHU I[IEHHOCTSIMH M HUJeallaMd TPa)xJaHCKOro OOINecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEILHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEACHHE B MOIUKYIHTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTHU JIUAJIOT C JIPYTUMHU JIFOJIbMH, TOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOUTh OOIIUE e U
COTPYOHUYATh I WX JOCTHXKEHUS, CIIOCOOHOCTH MPOTUBOCTOSATH HACOJOTHH SKCTPEMHU3MA,
HAI[MOHATN3Ma, KCEHO(POOWH, IUCKPUMHUHAIIMM TI0 COIHMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHATILHBIM MTPU3HAKaM U JIPYTUM HETATUBHBIM COLIMATLHBIM SIBJICHUSM;

7) HaBBIKM COTPYJIHHYECTBA CO CBEPCTHHKAMH, JCTHbMH MIIQIIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, Yy4eOHO-HCCIeA0BaTENbCKOM, MPOSKTHOW U IPYTHX
BHJIaX JICATEIHBHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE ¥ TIOBEJIEHHE Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX
IIEHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MIPOTSHKECHUH BCEH JKU3HU, CO3HATEIIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCTIeUTHOM MTpodecCHOHANBEHOM U 00IIECTBEHHON AESITeTbHOCTH;

10) screTndeckoe OTHOMICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHHIA,

11) nmpussATHE W peaTu3alMio0 IEHHOCTEW 310poBOro W Oe30macHOro oOpasza >KU3HH,
MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHUSX CIOPTHBHO-030POBUTEIHHOM
JeSATEIbHOCTHIO, HETIPUATHE BPEAHBIX MPUBBIUCK: KYPEHHUS, YIOTPEOICHUS aJTKOTOJIsl, HAPKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
TICUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIIOJCH, YMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIb;

13) oco3HaHHBIN BRIOOP Oymymiel mpodeccuu U BO3MOMXKHOCTEH pean3aiii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K TPO(ECCUOHATBLHOM JEATEIbHOCTH KaK BO3MOYKHOCTH Y4aCTHS B
pEIIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPOOIIEM;

14) chopMHPOBAaHHOCTh 3KOJOTUYECKOTO MBIIUICHUS, MMOHUMAHUS BIMSHUSA COILUATBHO-



SKOHOMHYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHOMN M COLUATBHON CPEJIbl; MPUOOPETCHHE OMbITA
9KOJIOTO-HAMPABJICHHON JCATEIHHOCTH,

15) oTBeTCTBEHHOE OTHOUIEHHWE K CO3/IaHUI0 CEMbM HA OCHOBE OCO3HAHHOTO MPUHSITHS
[IEHHOCTEH CEMENHOMN KU3HU.

MeTtanpeaMeTHbIe Pe3yJIbTaThl 0CBOCHHS IIPOTPAMMBbI:

1) ymeHue CaMOCTOATEIBHO OMNPENETATh UENH JIEATEbHOCTH UM COCTaBISATH ILJIAHBI
NESTENbHOCTH;  CaMOCTOATENBHO  OCYHIECTBIATh,  KOHTPOJMPOBaTb U KOPPEKTHPOBATH
JeSTeIbHOCTD; HCIIOIB30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTH)KEHUS TIOCTABICHHBIX LIEJeH U
peanu3aluy IUIaHOB JIeTeIbHOCTH; BIOUPATh YCIIEIIHbIE CTPATETUH B Pa3JINYHbIX CUTYalMsX;

2) yMeHME NpPOAYKTUBHO oOOLIaTbCSI M B3aUMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
NEsTeIbHOCTH, YYUTBIBATh MO3ULUHN JPYTUX YYACTHUKOB JEATEIBHOCTH, Y(PPEKTUBHO paspelarsb
KOH(JINKTHI,

3) BiageHWe HaBbIKAMM I103HABATEJIbHOM, Y4eOHO-HCCIIEOBATEILCKOM M MPOEKTHOM
JESTEeTbHOCTH, HAaBBIKAMHU Pa3pemieHus mpo0ieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIEHOMY
MIOUCKY METOJIOB PELICHHsI TPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHbIX METO0B IO3HAHUS;

4) TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSTEIbHON WH(OOPMAIMOHHO-TI03HABATEIHLHOM
NesTeIbHOCTH, BIIAJICHUE HABBIKAMU IOJIy4YEHHMsI HEOOXOAUMOM MH(pOPMALUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(OPMAIMH, KPUTHUECKH OLICHUBATh
Y UHTEPIIPETUPOBATh UH(OPMALIHIO, TOJYyJaEMYI0 U3 Pa3IMYHbIX HCTOYHHUKOB;

5) yMeHHe HCIIONB30BaTh CPENCTBA WH(MOPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTUI
(ranee - MKT) B pewieHMM KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/1ad C
coOmoeHrneM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€301MacHOCTH, TUTHEHBI, pecypcocOepeKeHus,
IIPABOBBIX U ITUYECKHX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011aCHOCTH;

6) yMEHHE OTIpeNIeNATh Ha3HAuUCHHE U (PYHKIUHU Pa3IMIHBIX COIMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITENIbHO OLIEHWBAaTh U NMPUHUMAThH PEIIEHUs, ONpPEEIAIONINe CTPATEI U0
MOBEJICHHSI, C YI€TOM I'PaXKJaHCKIX ¥ HPABCTBEHHBIX IIEHHOCTEH;

8) BlIaJieHUE SI3bIKOBBIMH CPEJICTBAMHU - YMEHHE SICHO, JIOTHYHO U TOYHO M3J1araTh CBOIO TOUKY
3pEHHSI, UCTIOJIb30BaTh aJIEKBATHBIE SI3IKOBBIEC CPECTBA;

9) BageHNne HaBbIKAaMU MTO3HABATEIbHOMN peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUIA
Y MBICJIUTENBHBIX TPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHW, IPAaHUIl CBOETO 3HAHUS W HE3HAHWS,
HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUS.

IIpeameTHbIE pe3yJbTAThI

bas3zoswiii yposens

[IpeameTHBIC pe3yIbTaThl OCBOSHUS UHTETPUPOBAHHOTO Kypca MaTEMaTUKH OPUEHTHPOBAHBI HA
(dhopMUpOBaHHE [IETOCTHBIX MPEJCTABICHUN 0 MUPE U OOIIeH KyIbTYphl 00YYAIOIIUXCS MYTEM
OCBOCHHMS CUCTEMATHIYECKUX HAYYHBIX 3HAHUN U CIOCOOOB JICHCTBUI HA METANIPEIMETHOM OCHOBE,
a MpeJIMETHBIE Pe3YNIbTaThl OCBOCHHS Kypca alreOphl U Ha4al MAaTeMaTUYeCKOT0 aHaIn3a Ha
0a30BOM ypOBHE OPHEHTHPOBAaHbBI Ha 0OecreueHne NPEeNMYIIECTBEHHO 00111e00pa30BaTeIbHOMN U
OOIIEKyTBTYPHOU MOATOTOBKH.

OHu npennosnararor:

e chOpPMUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHUKE KaK YaCTH MUPOBOM KYJIbTYPHI U O
MECTe MaTeMaTHUKH B COBPEMEHHOM IUBUIIM3AIIMU, O CIOCO0aX OMMCAHUsS Ha
MaTeMaTUYeCKOM SI3bIKE SBIICHUM PEaTbHOTO MHUDA;

e chOpMUPOBAHHOCTH MPEACTABICHUI O MATEMATUYECKUX MOHSATHSIX KaK O BAKHEHIIIUX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOINX ONMKUCHIBATh U U3y4aTh Pa3HbI€ IPOLIECCHI U
SIBJICHUST; TOHUMaHHE BO3MOXXHOCTH aKCHOMATHIECKOTO TTOCTPOSHUS MaTEeMAaTHUECKIX
TEOPHUIL;

® BJIQJICHUE METOJIAMH JI0KA3aTEeJIbCTB U AJITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTD,
MPOBOJIUTD JIOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;



e BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAMU PELLICHUS PALIMOHAIIBHBIX U UPPALMOHAIIBHBIX,
II0Ka3aTeIbHbIX, CTENICHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCIIE JJIs IOUCKA ITIyTH
pELICHNS U WIIIOCTPALMN PEILIECHUS yPaBHEHUI U HEPABCHCTB;

¢ c(hopMUPOBAaHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATHUSAX, UICAX U METOaX
MaTEMaTHYECKOI0 aHAJIn3a;

e c(hopMUPOBAHHOCTH NMPEJCTABICHUH O MPOLECCaX U ABICHUAX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUpPE, 00 OCHOBHBIX MOHATHIX
3JIEMEHTAPHON TEOPUH BEPOATHOCTEH; CPOPMUPOBAHHOCTh YMEHUN HAXOIUTH U OLICHUBATH
BEPOSATHOCTH HACTYIUIEHUS! COOBITUI B IIPOCTEHIINX MTPAKTUYECKUX CUTYaLUsAX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIWYHH;

® BJIAJICHUE HABBIKAMM HUCIIOJIB30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PELLICHUN
3a1ad.

DJIeMeHThI TeOPUH MHOKeCTB 1 MATEeMaTHYeCKOH JIOTUKH
yuawuiica Hayuumcs
— OnepupoBaTh NOHIATUAMU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOKECTBO, YUCIIOBbIE
MHO’KECTBA Ha KOOPJAWHATHOM MPSMOM, 2JIEMEHT MHOXKECTBA, IOJAMHOXKECTBO, IIEPECEUCHHUE U
00bETMHEHNE MHOXKECTB, OTPE30K, HHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOH TOUKOMH, rpadudeckoe
IIPEJICTAaBICHUE MHOKECTB HA KOOPAMHATHOM IJIOCKOCTH;
— IPOBEPATH NIPUHAJIEKHOCTD 3JIEMEHTA MHOKECTBY, 33JaHHOMY OIMCAHUEM;
— HaXOJUTh NepecedeHre U 00beAMHEHHE JIBYX, HECKOJIbKUX MHOXECTB, IIPEACTaBICHHBIX
rpauyecKy Ha YMCIOBOM NPSAMOI, Ha KOOPAMHATHOM IJIOCKOCTH;
— CTPOUTH Ha YHCJIOBOM NPAMOM IOJMHOKECTBO YUCIOBOTO MHOXKECTBA, 3alaHHOE TPOCTEHIINMHU
YCIIOBUSIMU;
— OIEepUPOBATh NOHATUAMMU: YTBEP)KJICHHE (BbICKA3bIBAaHUE), OTPULIAHNE YTBEPKACHUS, HICTUHHbBIE
1 JIO)KHBIE YTBEPKJIEHUS, CII€ACTBHE, YACTHBIN ClTyyail OOIIEero yTBEpKICHUS, KOHTPIPUMED;
— pacIo3HaBaTh JOXXHbIE YTBEP)KICHUS, OLIMOKH B PACCYXIEHUSIX, B TOM YHUCIIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB;
— MPOBOJIUTH JI0Ka3aTeIbHbIE pacCyKICHUS /U1 000CHOBAHUS UCTUHHOCTH YTBEPKACHUH.
Yuawuiica nonyuum eosmorcnocme:
— HUCIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOM NPAMOU U Ha KOOPIAUHATHOM IIOCKOCTH
JUISL OTTUCAHMSI PEAIbHBIX MTPOLIECCOB U SIBICHUM;
— IPOBOJUTH JIOTUYECKHUE, JOKA3aTEIbHBIE PACCYKACHHS B CUTYalUsAX IOBCEIHEBHOU KU3HHU, IIPU
penieHny 3a1a4 U3 Apyrux MnpeaMeToB.

Yuciia 1 BbIpasKeHU

Yuawuiica naywumca
— OnepupoBaTh NOHATUAMU: HATYPAIBHOE U 1I€JI0€ YUCIIO0, JEIMMOCTh YnCell, OOBIKHOBEHHAs
ApoOb, ecsITUUHAs JpOoOb, PallMOHAIIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO0, IPUOIMKEHHOE
3HAa4YeHHUE YUCIIa, YacTb, J0JI, OTHOLICHHE, POLIEHT, MaciTal;
— ONEepUpOBaTh MOHATHAMHU: JIOTapu(M Yucia, TPUTOHOMETpUUYECKas OKPYKHOCTh, paJuaHHas 1
rpajxycHasi Mepa yIja, CHHYC, KOCHHYC, TAHI€HC ¥ KOTaHI'€HC yIJI0B, UMEIOLIUX IIPOU3BOJIBHYIO
BEJINYUHY, YUCIIA € U D;
— BBINOJHATH apupMEeTUYECKHEe JeHCTBUS C LENbIMUA U PallHOHAIBHBIMU YHCIIaMH, COYETast
YCTHBIE ¥ TUCbMEHHBIE TPUEMBI, IPUMEHSS ITPH HEOOXOIUMOCTH BBIYUCIUTEIbHbBIE YCTPOICTBA;
— CPaBHHUBATh paIlMOHAILHBIE YHCIIAa MEKIY COOON; CpaBHUBATH C PAllMOHAIBHBIMU YHCIAMU
3HAYEHUS 1IEeJIbIX CTeTNeHeN YKces, KOpHEel HaTypajJbHOM CTENEHU U3 Ynced, JorapudmoB drcen B
IIPOCTBIX CIIy4asiX;
— BBITIOJIHATDH HECJIOKHBIE MTPe00pa30BaHMs YNCIOBBIX BHIPAKEHUH, COiepKAIIUX CTEIIEHU YHCe,
KOPHU M3 YuCell, Jorapu(Mbl YUCEIT; HAXOAUTh 3HAUCHHS KOPHSI HATYPaJIbHON CTEIIEHH, CTETICHH C
paLMOoHAIBHBIM ITOKa3aTeseM, Jorapudpma, UCoNb3ys IPU HEOOXOIMMOCTH BBIYMCIUTEIbHbIE
YCTPOMWCTBA,
— MOJIB30BAThCS OLEHKON U MPUKUAKON ITPH MPAKTUYECKUX pacuéTax;



— n300pakaTh TOYKaMU Ha KOOPAMHATHOM MPSIMOH IIeJIble M pallMOHAIbHBIC YNCIIa; IeITble
CTETeHU YHCell, KOPHU HATYpaJbHOM CTENEHU U3 YKce, Jorapudmbl 4uces B MPOCTHIX CIyvasx;
— BBINOJIHATH HECITIOXKHBIE MTPE0Opa30BaHUS LENBIX U IPOOHO-pAIMOHATIBHBIX OYKBEHHBIX
BBIPAXKEHUI;
— BBIPAXKaTh B IPOCTEUIINX CIy4yasixX U3 PaBEHCTBA OAHY IIEPEMEHHYIO YepE3 APYIHe;
— BBIYHCIIATH B IPOCTHIX CIIydasx 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXEHH, OCYIIECTBIIAS
HE00XO0AMMBIE TIOJICTAHOBKHU M IPeoOpa3oBaHus;
— MPOBOJUTH MO U3BECTHBIM (POpMYyJIaM U MpaBUiIaM MPeoOpa3oBaHus OYKBEHHBIX BBIPAKECHUM,
BKJIIOYAOIIUX CTETIEHU, KOPHHU, JIOTapU()MbI U TPUTOHOMETPUIECKHE (POPMYIIBI;
— HaxOJIUTh 3HAYCHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHHM, OCYIIECTBIISASI HEOOXOAUMbIE
MOJICTAHOBKH U NPE0Opa30BaHUS;
— 1300pakaTh CXEeMaTUYECKH YTOJI, BETUYMHA KOTOPOTO BhIpa)KEHA B TpaJycax WU paauaHax;
— OLICHMBATb 3HAKU CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHT'€HCAa KOHKPETHBIX YIJIOB; UCIIOJIB30BATh
MIPH pEIICHUH 33]a4 TaOIMYHbIe 3HAYCHHS] TPUTOHOMETPUYECKUX (DYHKIIUH YIJIOB;
— BBIIIOJIHATDH IEPEBOJ] BEJINYMHBI yIJIa U3 PaJMaHHON MEpBI B IPayCHYIO U 00paTHO.
Yuawuiica nonyuum eo3mooicnocme:
— BBINOJIHATH JICHCTBHS C YUCIOBBIMH JJAHHBIMU IIPU PELICHUH 33/1a4 IIPAKTUYECKOTO XapaKTepa u
3a/1a4 U3 pa3IUYHbIX 00JacTel 3HaHU, UCTIONB3YS IPU HEOOXOIMMOCTH CIIPABOYHBIC MaTepUabl U
BBIYMCIIUTEIIBHBIE YCTPONCTBA;
— COOTHOCHUTbH pealIbHbIC BEIMYMHBI, XapPaKTEPUCTUKH 0OBEKTOB OKPYKAIOIIETO0 MUpPA C UX
KOHKPETHBIMU YHCJIOBBIMU 3HAYEHUSIMU;
— MCIO0JI30BaTh METO/Ibl OKPYIJICHUS U IPUKUIKU [IPU PEIICHUH MPAKTUYECKUX 3a/1a4
IMOBCEAHEBHOMN JKU3HH;
— OLICHUBATh, CPABHUBATDH U UCIIOJIb30BATh [IPU PELIEHNUH MTPAKTUUECKHUX 3a7a4 YUCIOBbIE
3HAYCHUS PEANbHBIX BEIMYNH, KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTUKN O0BEKTOB OKPYKAFOIIETO
Mupa.

YpaBHeHUs1 M HEpaBEHCTBA
Yuawuiica nayuumca
— Pemats MHEHBIE ypaBHEHUS U HEPABEHCTBA, KBAJPATHBIC YPABHEHUS,
— pemath Jorapu(MIYeCcKHe U MoKasaTenbHble ypasHerus Buaa 10ga(bx + ¢) = d, a™ + c=d (rze d
MOJKHO TIPEJICTaBUTh B BHJIC CTEIICHH C OCHOBAaHUEM a) M HepaBeHCTBa Bua logaX<d, a* < d (rme d
MO’KHO TIPEJICTABUTh B BUJIE CTEIICHU C OCHOBAHHEM a);
— TPUBOJMTH HECKOJIBKO TIPUMEPOB KOPHEH TPUTOHOMETPHUYECKOTO YpaBHEHHUS BHA SiN X = &, COS
X =a,tg X =a, ctg X = a, rae a — TabIUYHOE 3HAYCHHE COOTBETCTBYIOIICH TPUTOHOMETPHUECKOMN
byHKINY,
— pelaTh HeClIOKHbIE pallMOHaIbHbIE, TIOKa3aTeNbHbIe, JJorapu(pMuyeckre, TPUrOHOMETPUYECKHE
YPAaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI, IPOCTEMIINE HPPALIUOHAIBHBIC YPABHEHUS U
HEPaBEHCTBA;
— MCHOJIB30BaTh METO/IbI PEIICHNS YPABHEHUI: IPUBEICHNE K BUAY «IIPOU3BEACHUE PABHO HYIIIO»
WM «9aCTHOE PaBHO HYJIIO», 3aMEHA IEPEMEHHBIX;
— HMCIOJIB30BaTh METOJI NHTEPBAJIOB IS PEIICHUS HEPABEHCTB;
— UCNOJb30BATh TpapUUECKUl METO I T MPUOIMKEHHOTO PEILICHHUs] YpaBHEHUN U HEPABEHCTB,;
— 1300pakaTh Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHOXECTBO PELIEHUN TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB.
Yuawuiica nonyuum eozmosrcnocmes:
— COCTAaBJIAThH U PeLIaTh YPAaBHEHMS, CHCTEMB] YPABHEHUI U HEPABEHCTBA IIPU PEILICHUN
HECJIOKHBIX MPAKTUYECKUX 3a/1ad U 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB;
— HUCIOJIB30BaTh YPABHEHUS U HEPABEHCTBA JJIsA IIOCTPOCHUS U UCCIIE0BAHUS IPOCTEUILINX
MaTeMaTHYECKUX MOJENIEN pealbHbIX CUTyallui WM NPUKIAIHBIX 3a7a4;
— YMETh MHTEPIIPETUPOBATH MOJYUYEHHBIN IIPH PEIIEHUN YPABHEHUS, HEPABEHCTBA WJIK CUCTEMBI
pe3yNbTaT, OLEHUBATh €r0 MPaBIONOA00HEe B KOHTEKCTE 3a/laHHOM pealbHOM CUTYyaIlH WU
MPUKJIATHOMN 3a/1a4uu.



DOyHKUNH

Yuawuiica nayuumcea
— OmnepupoBaTh NOHATUAMU: 3aBUCUMOCTD BEJIHMUYUH, (DYHKIHS, QpTYMEHT U 3HaUeHUE (PYHKIUH,
00J1aCTh OmpeIeIeHUsI 1 MHOXKECTBO 3HAYCHHUH (YHKIIUH, TpauK 3aBUCUMOCTH, TpaduK (HyHKIIHH,
HYIH (QYHKIIHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE U YObIBaHHE (DYHKIIMH Ha YHCIOBOM
IIPOMEKYTKe, HauOoJIblllee M HaUMEHblIee 3HaUYeHNs (PYHKIIMU Ha YMCIOBOM IIPOMEXKYTKE,
nepuoauveckas QyHKIMSA, Tepro], YETHAS U HeUETHAS (PYHKIINY;
— ONEepUPOBATh MOHATUSAMMU: NIPsIMast U 0OpaTHasi IPONOPLMOHAIIBHOCTD, TMHENHHAs!, KBaJpaTU4Has,
norapupMHUUecKas ¥ mokasareiabHas (QyHKIMH, TPUTOHOMETpUYEeCKHe (DYHKIINU;
— pacmo3HaBaTh rpaduku GyHKIUH TPsIMO U 0OpaTHON TPOITOPIIMOHAILHOCTH, JIMHEHHOM,
KBaJPaTUYHOM, JTOTapu(PMUIECKOH, TOKA3aTeIbHON M TPUTOHOMETPHYECKUX (DYHKIIUNA U
COOTHOCHTB UX C (pOpMyJiaMu, KOTOPBIMU OHU 3a/1aHbl;
— HAXOJAUTH 1O rpaduKy NpuOIMKEHHO 3HAYCHUS (PYHKIMH B 3aJaHHBIX TOYKaX;
— omnpeaeNATh 1o rpaduKy cBoicTBa GyHKINHU (HYJIU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAaNOOJIBIIINE M HANMEHBIITNE 3HAYCHUS U T. 11.);
— CTPOMTH 3CKU3 Tpaduka QyHKIMH, YIOBICTBOPSIOIIEH IPUBEAEHHOMY HAOOPY YCIOBUI
(IpoMeXXyTKH BO3pacTaHus M yObIBaHUs, 3HAUeHNE (DYHKIMH B 3aJJaHHOW TOYKE, TOUKH
HKCTPEMYMOB, ACUMIITOTHI, HyJIU QYHKIUH U T. [1.);
— OTIpe/IeNATh 3HaYeHNE (QYHKIIUH 110 3HAUYSCHHUIO apryMEeHTa IPH Pa3InYHbIX CIIOc00aX 3adaHus
byHKIUY;
— CTPOUTH I'paUKHU U3YyUEHHBIX (PYHKIIMIA;
— pelaTh ypaBHEHMs], IPOCTEHIINE CUCTEMbl YPABHEHUH, HCIIOJIb3Yys CBOMCTBA (PYHKLUH U UX
rpaukH.
Yuawguiica nonyuum eosmorrcnocms:
— OTpeAeNATh MO rpaduKaM M UCTIOIB30BATH JJIS PEIICHUS MPUKIAIHBIX 33]a4 CBOWCTBA
peanbHBIX MPOLECCOB U 3aBUCUMOCTEH (HanOoJbIline U HAUMEHbIINE 3HAYeHUs], IPOMEXYTKU
BO3pacTaHus U yObIBaHUs, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA, ACUMIITOTHI, IEPUOJ U T. 11.),
UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKOW CUTYallUu;
— ONIpeNeNsTh 10 TpaduKkaM IpocTeiire XapakKTepUCTUKH MEPUOITIECKUX MTPOLIECCOB B
OM0JIOTH, SKOHOMUKE, My3bIKE, PAAMOCBS3U U T. 1. (AMILIUTY1A, IEPUOA U T. I1.).

DJIeMeHTbl MaTeMATHYeCKOr0 AHAJIU3A
Yuawuiica nayuumcea
— OnepupoBaTh NOHATHUSAMU: TPOU3BOIHAS QYHKIIMH B TOUKE, KacareiabHas K rpaduKy QyHKINH,
MIPOU3BO/IHAS (PYHKIUH;
— ONpeNeNsATh 3HaU€HUE MPOU3BOJHON (DYHKIIMHU B TOUKE 110 N300paKEHHUIO KacaTeIbHOM K
rpaduKy, IpoBeIEHHON B 3TON TOUKE;
— BBIYUCIIATH IPOU3BOJHYIO OJHOWIEHA, MHOTOWIEHA, KBaJJPATHOTO KOPHS, IPOU3BOJHYIO CYMMBI
GbyHKIUH;
— BBIYHCIIATH TPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKINN U MX KOMOMHALIUN, UCTIONB3Ysl CIIPABOYHbIE
MaTepHabl;
— pelIaTh HeCIOXKHbIE 3a7]a4ul Ha MPUMEHEHUE CBSI3U MEeX/1y MPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KcTpeMyMa (DYHKIIUH, C OJHON CTOPOHBI, U POMEKYTKAMH 3HAKOIIOCTOSIHCTBA M HYJISIMU
MIPOU3BOIHOM 3TON (QYHKIIMU — C IPYTOM;
— HCCleA0BaTh (PYHKIIMM HA MOHOTOHHOCTb, HAXOIUTh HAaUOOJIbIINE U HAUMEHBIIINE 3HAYCHUS
GbyHKIUH, cTpOUTh TpadMKU MHOTOYJIEHOB U MPOCTHIX PAllMOHAIBHBIX (DYHKUUH C UCTIONIb30BAaHUEM
afrmapara MaTeMaTHYECKOro aHaJIn3a.
Yuawuiica nonyuum ¢osmosrcnocmy:
— MOJIB3YsICh IpaKaMu, CPABHUBATH CKOPOCTH BO3pacTaHus (POCTa, MOBBIILICHNS, YBEIUUCHHS U
T. T.) WK CKOPOCTHU yObIBaHUS (IIaJICHUSI, CHUKEHUSI, yMEHBILIEHUS U T. I1.) BEJIMYUH B PEAIbHBIX
nporeccax;
— COOTHOCHTb I'pa)MKU peasIbHBIX MPOLECCOB U 3aBUCUMOCTEH ¢ UX OMUCAHUAMM, BKIIIOYAIOIUMHU
XapaKTePUCTHKH CKOPOCTU U3MEHEHUs (OBICTPBI pOCT, MJIaBHOE MOHIKEHHE U T. 11.);



— HCIIONIB30BaTh IPah)MKU peanbHBIX MPOLIECCOB ISl PEIICHIS HECTIOKHBIX MPHUKIATHBIX 3a7a4, B
TOM YHUCIIE ONpEeNiss 1o rpaguKy CKOPOCTh X0/1a Mpoliecca;
— pemiath MPUKJIAIHBIC 3a/1a4u U3 OU0IOTHH, U3UKH, XUMHH, SKOHOMHUKH B IPYTHX TPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAaHUEM XapPaKTEPUCTUK PEATIbHBIX MPOIIECCOB, HAX0XK/IEHUEM HauOOJIbIINX U
HAaMMEHBIINX 3HAYEHUW, CKOPOCTH U YCKOPEHUS U T. I1., UHTEPIIPETUPOBATH MOJYYEHHBIE
pe3yabTaThl.

CTaTUCTHKA ¥ TeOpHUs BEPOSTHOCTEM, JTOrIKa 1 KOMOMHATOPUKA
Yuawuiica nayuumcea
— OmnepupoBaTh OCHOBHBIMH OTIMCATEIBLHBIMU XapaKTEPUCTUKAMK YUCIOBOTO Habopa: cpeHee
apudmernyeckoe, MeAraHa, HauOObIlIee U HAUMEHbIIIEe 3HAUCHHUS,
— ONEPHUPOBATH MOHATUSIMU: YaCTOTA U BEPOSATHOCTH COOBITHS, CITy4aiiHBINM BEIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;
— BBIYHCIISATH BEPOSATHOCTH COOBITHI Ha OCHOBE TIOJICYETA YHCIIA HCXOJIOB;
— UMETh IIPEJICTABICHHE: O JUCKPETHBIX U HEMPEPHIBHBIX CIYYaHBIX BEIUYMHAX U
pacrpeneneHnsix, O HE3aBUCUMOCTHU CITy4alHbIX BEJIMYMH; O MATEMAaTUYECKOM OKUIAHUU U
JUCIIEPCUU CIIYYalHBIX BEJTUYMH; O HOPMAJIbHOM PacipeiesieHUU U IpUMEPaxX HOPMaJIbHO
pacnpeieNEHHbIX CIyYalHbIX BEJIUYHUH;
— MOHUMATh CYTh 3aKOHA OOJIBIITUX YHCEN U BBIOOPOUHOTO METO/a U3MEPEHUS BEPOSATHOCTEH;
— UMETh MPEJICTABJICHHE 00 YCIOBHON BEPOATHOCTHU U O TIOJHOM BEPOATHOCTH, IPUMEHSTh UX B
pelIeHnu 3a/1ay;
— HMMETh IIPEACTABIICHUE O BaXKHBIX YaCTHBIX BUAAX PACIPEICICHUI U IPUMEHSATh UX B PELLICHUN
3a/1a4;
— MMETh IIPEJICTABICHUE O KOPPEISALUU CIIy4alHbIX BEJIMYMH, O JIMHEHHON PErPECCUn.
Yuawuiica nonyuum eo3mooicnocme:
— OLCHHUBATh, CPABHUBATH U BBIYUCIISATH B IPOCTBIX CIy4YastX BEPOSITHOCTH
COOBITHI B peasbHOM JKU3HU;
— YUTaTh, CONOCTABIIATh, CPABHUBATh, HHTEPIIPETUPOBAThH B MPOCTHIX CIIyYasX peaJIbHbIEC TAHHBIE,
MIpe/ICTaBJICHHbBIE B BUE TA0JHUII, AUArpaMM, TpaduKoB;
— BBIOMpATH MOAXOSIINE METOIbI MPEJICTABICHUS U 00pa0OTKU JaHHBIX;
— YMETh peliaTh HeCJI0XKHbIC 3a]]a4l Ha TIPUMEHEHHUE 3aKOHa OOJIBIIINX YUCEI B COLIMOJIOTHH,
CTPaxOBaHUH, 3/IPABOOXPAHEHUHU, 00€CTICUeHUN 0€30TTaCHOCTH HACEJICHHS B UPE3BhIUAMHBIX
CUTYaIHX.

TexcroBble 3a1a4u

Yuawuiica nayuumcea
— Pemats HeCn0KHBIE TEKCTOBBIE 33J]a4M Pa3HBIX TUIIOB, PEIIATh 33J]a4M Pa3HBIX TUIIOB, B TOM
YHUCIIe 33741 MMOBBIIIEHHOW TPYIHOCTH;
— BBIOMpATh ONTUMAIBHBIN METOJ] PEIICHUS 3a/1a4d, pacCMaTpUBasi Pa3IMIHbIC METO/IbI;
— AQHAJIM3UPOBATH YCIOBUE 3aa4, CTPOUTH I €€ pEeIIeHUsI MATEMAaTUUECKYIO0 MOJIEIIb,
MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHHUS;
— MOHUMATh U UCIIONIb30BATh JJIs PEIISHUs 3a7a49i HH(POPMAIIHIO, IPECTABICHHYIO B BUE
TEKCTOBOM M CUMBOJILHOM 3aIMCH, CXeM, TaOJIUII, Auarpamm, rpaduKkoB, pUCYHKOB;
— JEHCTBOBATH 110 aJITOPUTMY, COAEPKALIEMYCS B YCIIOBUH 33/1a4U;
— HCIOJb30BaTh JIOTUYECKHUE PACCYKIICHUS TIPU PELICHUHN 3a]1a4H;
— paboTaTh ¢ U30BITOYHBIMU YCIOBHUSIMH, BEIOMpAsi U3 Bcell MH(GOpMAIIUU JaHHbBIE, HEOOXOIUMBbIE
JUISL pEIIeHU 3a]1a4u;
— OCYIIECTBIISTH HECIOXKHBIN MepeOop BOZMOXKHBIX PEIIeHUH, BRIOUpAst U3 HUX ONTUMAIBHOE TI0
KpuTepusm, cHopMyITUpPOBAHHBIM B YCIIOBHUU;
— aHAIM3UPOBATh U UHTEPIIPETUPOBATH MOJYUCHHbIE PEIICHUS] B KOHTEKCTE YCIOBHS 3a]1a4H,
BBIOMPATH PEIIEHNs, HE TPOTUBOPEYAIINE KOHTEKCTY,
— pewaTh 3aa4y Ha pacy€T CTOMMOCTH MTOKYIIOK, YCIYT, MOE310K U T. IL.;
— pelIaTh HeCIOXKHbIE 3a]aui, CBI3aHHBIE C JOJEBBIM YYacTHEM BO BJIaJIeHUU GUPMOH,
MpEeANPUITHEM, HEIBU)KUMOCTBIO;



— pemathb 3aJa4u Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKUJIOK, KOMHCCHH) U Ha BHIYHCIICHUE
CJIO’KHBIX TPOILIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPSIUTOB U UITOTEK;
— pemath MPaKTUYECKHEe 3a7auu, TPEOYIOIie UCIIOIb30BaHUS OTPHUIIATEIbHBIX YHCEI: Ha
OIIpeJIeJICHUE TeMIIepaTyphl, MOJIOKEHHS HA BPEMEHHO 1 OCH (110 HaIIel 3pbI U 1OCIIe),
TITyOWHBI/BBICOTHI, HA IBIXKEHUE JICHEKHBIX CPEACTB (MIPUXO/PacXo/) U T. IL.;
— WCHOJIH30BATh MOHATHE MacmTaba JIyIsl HAXOXKICHUS PACCTOSIHUN M JUTMH Ha KapTax, IIaHax
MECTHOCTH, IJIaHAaX MOMEIEHHUH, BEIKPOWKax, MpH paboTe Ha KOMITBIOTEpPE U T. I,
— pemartb 3a1auu, TpeOyroiue nepedopa BApHAHTOB, POBEPKH YCIOBHIA, BEIOOpA ONTHMAaIBHOTO
pe3yibTara;
— aHAJIM3UPOBATh U UHTEPIPETHPOBATH PE3YJIbTAaThl B KOHTEKCTE YCIOBHS 3a]1auu, BHIOMPATh
peleHHs, He MPOTUBOpeYaIue KOHTEKCTY;
— MEPEeBOJUTH TPH PEIICHUH 3a]1a491 HHPOPMAIIUIO U3 OJJHON (OPMBI B IPYTYIO, UCHIOIB3YS IIPH
HEOOXOMMOCTH CXEMBI, TAOIUIBI, TpaduKH, AUArpaMMBI.

HcTopusi 1 MeTOAbI MATEMATHKH
yuawuiica Hayuumcsa
— OnuceIBaTh OTAENbHBIE BHIAAIOIINECS PE3YIbTATHI, TONYUYEHHBIE B X0/I€ Pa3BUTHS MaTeMaTUKU
KaK HayKH;
— 3HATh MPUMEPBI MATEMATHYECKUX OTKPHITUH M UX aBTOPOB B CBS3H C OTCUECTBCHHOM U
BCEMHUPHOW UCTOPUEH; PEICTABIIATE BKJIA/l BBIJAIOIINXCS MATEMAaTHKOB B Pa3BUTHE MAaTEMaTHKHU U
WHBIX HAay4YHBIX 00JacTeH;
— MOHMMATh POJIb MATEMATUKH B pa3BUTUU Poccum;
— MPHUMEHSTh U3BECTHBIC METO/IbI ITPH PEIICHUH CTAHJAPTHBIX U HECTAHJIAPTHBIX MAaTEMATHYECKIX
3aj]1a4; MCII0JIb30BaTh OCHOBHBIE METO/IbI OKA3aTeIbCTBA, IPOBOJUTD JOKA3aTEIbCTBO U
BBINOJIHATh ONPOBEPIKEHHE;
— 3aMeyYaTh M XapaKTepHU30BaTh MATEMATUIECKHE 3aKOHOMEPHOCTH B OKPYXKArOIIEH
JeWCTBUTENFHOCTH U Ha UX OCHOBE XapaKTepPH30BaTh KPACOTY U COBEPIIEHCTBO OKPY’KAIOIIETO
MUpa, a TAaK)Ke MPOU3BEICHNUN NCKYCCTBA;
— MPUMEHSATH POCTEHIIINE MPOrPaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
MIPH PEUICHUH MaTeMaTHYeCKUX 3ajad.

11 kaace
Tpuronomerpuveckue pyHKIUH

Ilo oxonuanuu uzyuenusn yuauiuiica Hay4uumcsa:
ITo rpadukam QyHKIMI ONMCHIBATh X CBOMCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTb, YETHOCTD,
HEYETHOCTb, IEPUOJUYHOCTD). Pacnio3HaBaTh rpaduku TpUroHoMeTpuyeckux QyHkuuii. CTpoutsb
rpaduKy JIEMEHTapHBIX (QYHKIUI, H3ydaTh CBOMCTBA JIEMEHTAPHBIX (PYHKIMHA MO UX TpaduKam.
Yuawuiica nonyuum eosmorrcnocmeo
N300paxkaTh rpad)uku TPUTOHOMETPUUIECKUX (PYHKITUH ¢ TOMOIIBIO TpaonocTponTene,
ONMCHIBATh UX CBOMCTBA

IIpon3BoaHas M e€ reoMeTPUYECKUH CMBICJI

Ilo oxonuanuu uzyuenusn yuauiuiica Hay4uumca:
[TpuBoaNTE MpUMeEpHl QYHKIHMHA, SBISIOMUXCS HETIPEPBIBHBIMU. Y METh 1O TpapuKy (HyHKIIMU
OTIpEEIIATh IPOMEXYTKH HEMPEPHIBHOCTH U TOUKH Pa3pbIBa, €CIIM TaKWe UMEIOTCS. Y METh
JI0Ka3bIBaTh HEMPEPBIBHOCTh QYHKIMU. HaxoauTe yrnoBoi ko3 duuneHT kacaTenbHON K rpaduKy
GyHKIUM B 33aHHOM Touke. Haxo1uTh MTHOBEHHYIO CKOPOCTDH JIBUKEHHS MaTEPHAIbHOMN TOUKH.
HaxonuTh npousBoHbIe 3neMeHTapHbIX QyHKIMH. Haxo1uTh Mpon3BOAHBIE CYMMBI,
MPOM3BEICHUS M YaCTHOTO JABYX (YHKI[HIA, TPOU3BOIHYIO ciaokHoM GyHkimu Y = T (kx + b).

Yuawuiica nonyuum eosmorcnocms:



[TpuBoaUTH pUMeEPHI QHYHKIHHA, SBISIOMUXCS HETPEPHIBHBIMU, UMEIOINX BEPTUKAIBHYIO,
TOPU30HTAIBHYIO ACUMIITOTY. 3allUChIBaTh YPABHEHUE KAKIOU U3 3TUX acuMTOT. [IpuMeHsTsh
IIOHATHE ITPOU3BOIHON ITPU PELICHNUH 3a]a4
IIpumeHeHne NPOU3BOAHON K UCCIEAOBAHUIO (PYHKIM A

Ilo okonuanuu usyuenusn yuawuiica Hay4umcsa:
HaxonuThs npoMexyTKku Bo3pacTaHus 1 yObIBaHus GyHKUMU. HaxoquTh TOYKM MUHUMYMa U
Makcumyma QyHkiun. Haxoauts Hanbosbiee 1 HauMeHbIIee 3HaueHus PYHKIIMH Ha OTPE3Ke.
HaxonuTh Hanbosblee 1 HaMMeHblIee 3HaueHus pyHkuuu. VcenenoBath pyHKIMIO C TOMOILBIO
MIPOU3BOIHON U CTPOUTH €€ rpaduk
Yuawuiica nonyuum eosmorcnocms:
Haxoauts BTOpYIO MPOU3BOJHYIO M YCKOPEHHE MPOIIECCa, OMMCHIBAEMOTO C TOMOIIBIO (hOPMYJIBI.

HuTerpan

Ilo okonuanuu usyuenusn yuawuiica Hay4umcsa:
Bbruucnare npubamkEHHOE 3HaYE€HUE IO 1M KpUBOJIMHEHHOM Tpanenun. Haxoants
nepBoobOpasubie Gpynkiwmii: y = xP , rae p €R, y = sin X, y = cos X, y = tg x. Haxoauts
nepBoobOpasnbie pynkumii: f(x) + g(x), kf (x) u f (kx + b). Beraucasats mnomaas KpuBoIUHEITHON
Tpaneuuu ¢ nomouibio popmyisl Herorona—1JleiOHuna
Yuawuiica nonyuum eozmoscnocms:
HaxoauTs mepBooOpa3Hbie 6oiiee CIOKHBIX (PYHKITHI

KomOunaropuka

Ilo oxonuanuu uzyueHus yuauiuiica Hay4Yumca:
[TpuMeHsATH NpaBUIO IPOU3BEACHUS MPU BBIBOIE (GOPMYIIbI yuciia nepectaHoBok. Co31aBaTh
MaTeMaTHYeCKUE MOJIEIH JUIsl pelIeHHs] KOMOMHATOPHBIX 33/a4 C IOMOILBIO [TOICYETA YUCIIa
pa3MelleHti, IepecTaHoBOK U couetanuil. [lpumensts popmyny 6unoma HeroTona npu
BO3BEJICHUU JIBYWJIEHA B HATYPAJIbHYIO CTEIIEHb
Yuawuiica nonywum eosmoxcnocms:
Hcnonp30BaTh CBOICTBA YKCIIa COUETAaHUI NPU pEeLICHUH NPUKIIAJAHBIX 3a/1a4 U IIPU
KOHCTPYMpPOBaHUU TpeyroybHUKa [lackans.

DJIeMeHTbI TeOPHHU BePOATHOCTE

Ilo okonuanuu usyuenusn yuawguiica Hayyumesa:
[IpuBOIUTE MpUMEpPHI CITy4allHbIX, JOCTOBEPHBIX M HEBO3MOXHBIX COOBITUI. OnpeaensiTs u
HaXO0/UTh CYMMY M ITPOU3BeZeHNE COOBITHIH. ONpenensTh BEpOATHOCTh COOBITHS B KJIACCHYECKOM
noHUMaHuu. HaxoauTh BEpOSATHOCTH COOBITHUS C MCIIOJIb30BaHUEM (DOPMYIT KOMOMHATOPHKH,
BEPOSTHOCTh CYMMBI JIByX HECOBMECTUMBIX COOBITHI U BEPOSITHOCTh COOBITHS, TPOTHBOIOIOKHOTO
naHHoMy. [IpuBoIUTE IpUMEpBl HE3aBUCUMBIX COOBITHIA.
Yuawguiica nonywum eosmorcnocms:
HaxoauTs BEposITHOCTE COBMECTHOTO HACTYIIEHUS ABYX HE3aBUCUMBIX cOoObITHH. Haxonute
CTaTUCTHYECKYIO BEPOSTHOCTH COOBITUI B OIBITE C OOJIBIINM YUCIOM B UCTIBITAHUU. VIMETh
MIpe/ICTaBICHHUE O 3aKOHE OOJIBIIUX YHCE

Crarucruka

Ilo oxonuanuu uzyuenun yuauiuiica HaAyuumcsa:
3HaTh NOHATHE CIy4YailHOW BEJIMYUHBI, INPEACTABIATh PACHpPEACIICHUE 3HAUYEHUN TUCKPETHON
CIly4aiilHOM BENMYUHBI B BUJE YAaCTOTHON TaOJIMIIbI, MOJIUIOHA YacTOT (OTHOCHUTEIBHBIX YACTOT).
3HaTh OCHOBHBIE LIEHTpaJbHbIE TEHJEHIMHU: MOAY, MeQuaHy, cpeaHee. Haxoauts LieHTpaibHBIE
TEHJCHIIMM y4eOHBIX BBHIOOPOK. 3HATh, Kakas W3 LEHTPAIbHBIX TEHICHIMH HAWIy4dlIIMM 00pazoM
XapaKTepU3yeT COBOKYIHOCTh. VIMETh Ipe/ICTaBIEHUE O MATEMAaTHYECKOM OKUJaHUH.
Yuawuiica nonyuum eosmorcnocms:
IIpencraBnaTe pacupenesieHUe 3HaYCHUN HENPEPBIBHOW CIIy4alHOM BEIWYMHBI B BUJE YaCTOTHOMU
TaOJUIBl M TUCTOrpaMMbl. 3HATh NOHATHE I'€HEPaJbHOW COBOKYNHOCTH U BBIOOpKH. [IpuBOAMTH
IPUMEPHI PENPEe3CHTATUBHBIX BHIOOPOK 3HAYCHUN CIy4alHOW BEJWYHMHBI. BBUUCIATH 3HaYCHHE
MaTEMaTUYECKOr0 OXUAAHWS CIy4allHOW BEIMYMHBI C KOHEYHBIM 4YHCIOM 3HAa4€HUM. 3HATh
OCHOBHBIE MEphl pa3dpoca 3HAYCHUN CIy4alHOW BETMYMHBL pa3Max, OTKIIOHEHHE OT CPETHEro W



aucriepcrto. HaxonuTs Mepbl pazdpoca cirydaifHOW BEeIMYHHBI ¢ HEOOIBIIMM YHCIOM Pa3IMYHBIX €€
3HAYEHUN

COJAEPKAHUE YYEBHOI'O IIPEIMETA

Tpuronomerpuyeckue pynxkuuu (8 u)

OO6nacth ornpeeeHUs] © MHOXECTBO 3HAUCHHH TPUTOHOMETPUYECKUX (PYHKIIUI.
YeTHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETPUIECKUX (HYHKITHHA
CaoiicTBa DyHKIINU Yy=COS X H €€ rpaduk.

CaoiicTBa GyHKIIUM y=Sin X U €€ rpaduk.

CaoiicTBa pyHKINHU y=tgX U ee rpaduK.

OOpatHble TpUroHOMeTpudeckue GpyHKIuu.

OcnosHas yenb — N3YUNTh CBOHCTBA TPUTOHOMETPUYECKUX (PYHKIUH

IIpousBoaHas u eé reomerpuyeckuii cMbic (12 1)

[IpousBoaHas.

ITpon3BosHas creneHHON QyHKIMH

[TpaBuna nuddepeHpoBanus.

ITpon3BoiHAst HEKOTOPBIX EMEHTAPHBIX (PYHKIIMI

['eomeTpuyecknii CMBICI IPOU3BOIHOM.

Ocnosnas yenb — CPOPMUPOBATH IOHATHE O NPOU3BOJHOM; BbIpaOOTAaTh yMEHHE HAXOIUTh
IPOU3BOJIHBIC, TTOJIB3YSCH MpaBWIIaMu U hopmyiaamu audQepeHIpoBaHus

IIpuMeHeHne NPOM3BOAHOM K Hccae 0BaHNI0 pyHKumi (104)
Bo3zpacTtanue 1 yObiBaHUE QYHKIIHH.
DKCTpeMyMbl PYHKIUH.
[IpumeHneHne mporu3BOIHON K MOCTPOCHUIO TpapuKOB (QYHKIUI
HauOonbiiee n HauMeHblee 3HaYeHUE QYHKIUN
BeinyxiiocTs rpaduka ¢GyHKIIMHM, TOUKH repernda

OcnosHas yenb — 03HAKOMUTH C MPOCTEUIIMMU MeToJaMU UG depeHINaTbHOIO HCUUCICHUS
U BbIpadOTaTh yMEHHE MPUMEHATh UX I HCCIeNOBaHUS (YHKIUI M MOCTPOEHUS TpaduKOB.
Onopa Ha reOMETPUYECKUN M MEXAaHMYECKHH CMBICI NPOU3BOJHOM J1€1aeT UHTYUTHUBHO SCHBIMH
KpUTEPUH BO3pacTaHUs U yObIBaHMs QYHKIMNA, TPU3HAKKM MAKCUMyMa U MUHUMYMa.

Hurerpau (9 u)

[TepBoobOpaznas.

[TpaBuia HaX0XIEHHS IEPBOOOPA3HOIA.

[Imomaae KpUBOJIMHEHHOM TPANELIMM U UHTErpal.

Brruncnenue HHTErpasios.

Brruncnenne miomanei ¢ noMoIblo HHTETPATIOB

IIpuMeHeHne MPON3BOIHON U UHTETpalla K PEIIEHUIO IPAKTUYECKUX 3aad.

Ocnoenas yeno — (HopMHUpOBaHUE MPENCTaBICHUM O MepBooOpa3HOW (GYHKIMH, O CEMEWCTBe
NepBoOOpa3HbIX, O Aup(EepeHUUpOBaHUM U HMHTETPUPOBAHMU, O TPABWIAX  OTHICKAHHS
nepBooOpa3HbIX; (OPMUPOBAHHME YMEHHUHW HaxOOuTh g (YHKUMM MepBOOOpa3Hylo, Ipaduk
KOTOPO MPOXOJUT Yepe3 3aJaHHYIO0 TOUKY; HaXO0XJIECHHE IUIONIAIM KPUBOJIMHENHON Tpaleltu.

KomoOunaropuka (7 4)
KoMmbOunaropusie 3amaun
[TepecranoBku
Pa3smenenus
CodeTaHus U X CBOMCTBA
bunomuanshas ¢popmyna Helotona
OcHosHas yenv - W3y4EeHUE OCHOB KOMOWHATOPUKH TO3BOJIUT YYAIIEMYCS OCYIIECTBIATH
paccMOTpEeHHE CllydaeB, Mepedop M TOJCYET YWCiIa BapHaHTOB, B TOM YHUCJIE B MPOCTEUIIHX
MPUKJIAAHBIX 3a7a4ax.




DJIeMEHThI TEOPHH BeposiTHOCTei (8u)
BeposiTHOCTB COOBITHS.
CioxeHne BepOsiITHOCTEH
BeposiTHOCTh TPOTHUBOIIOI0KHOTO COOBITHUS
YcnoBHas BEpOATHOCTD
BeposiTHOCTh pON3BEICHNS HE3aBUCUMBIX COOBITUI. CTaTHCTUYECKAs! BEPOSTHOCTb.
Ocnoenas yenvb - TOHUMAaTh BEPOSITHOCTHBIM XapaKTep MHOTHUX pEAIbHBIX 3aBHCHUMOCTEH,
MIPOU3BOIUTH TPOCTEUIIINE BEPOSITHOCTHBIC PACUETHI.

Crarucruka (5 9)

Crny4daiiHble BETUYNHBI

LleHTpasibHbIC TCHICHIIMN

Meps! pazbpoca

OcnosHas yenv - GopMHpOBaHUE PYHKIIMOHATBHON IPAMOTHOCTH — YMEHUH BOCIIPUHUMATD U
aHAJIM3UPOBaTh HH(GOPMAIIHIO, IPEJACTABICHHYIO B pa3IMUHBIX (hopMax

Hrorosoe nosropenue kypca (94)

IToka3zarenbHbIe YpaBHCHUA U HCPABCHCTBA

Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA

Tpuronomerpruyeckue ypaBHEHHUs

Pemennie TeKCTOBBIX 3a7ay Ha JIBUYKEHUE

Pemrenue TekCTOBBIX 3ama4 HAa paboTy

TexcToBble 3a1aUn Ha MPOLICHTHI

OcnosHas yenv - 0000IIEHUE U CHCTEMAaTH3aIus Kypca anreOpsl 1 Havan aHanu3a 3a 10- 11 xmaccsr;
CO3/IaHH€ YCTIOBHM JIsI IIJIOIOTBOPHOTO YYaCTHUs B TPYIIIOBOI paboTe, 171 JOPMUPOBAHUS YMEHUS
CaMOCTOATCIIbHO U MOTHUBUPOBAHHO OPraHU30BbLIBATH CBOIO ACATCIBHOCTD, (bOpMI/IpOBaHI/Ie
MpeJICTaBICHHUI 00 UaesX U METo/IaX MaTeMaTHKHU, O MaTeMAaTUKE KaK CPEJICTBE MOJICITUPOBAHUS
SIBJICHUI U mponecCoOB,; pa3BUTUC JIOTUUCCKOTO U MATCMATUYCCKOI'O MBIIIIJICHUA, HHTYULIUU,
TBOPUYECKUX CIIOCOOHOCTE; BOCTUTAaHNE MOHUMAaHHS 3HAYUMOCTH MaTeMaTUKHU IS OOIIECTBEHHOTO
mporpecca.




TEMATUYECKOE INIAHUPOBAHHUE
Mo ajireépe U HaYajaM MaTeMaTHYeCKOro aHajmu3a (684.)

Ne ypoxka HanmenoBanue pa3neinos. Komn-Bo
Tema ypoka 4acoB
I'naBa VII|. Tpuronomerpnuyeckne GpyHKuun 8u.
1 Pa6ota Hax ommbkamu. O6acTh OnpeaesieHuss © MHOXKECTBO 3HAYCHU I 1
TPUTOHOMETPUUYECKUX (YHKIUI
2 YeTHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETPUYECKUX (QYHKIHIA 1
3 CBoiicTBa (hyHKIIMM y=COS X U €€ TpauK 1
4 CpoiicTBa ()yHKIHMHU y=sin X U ee rpaduk 1
5 CgoiicTBa QYHKIIUM Y=tg X B y=Ctg X 1
6 OO6patHble TPUTOHOMETpUYECKHE (DYHKIIUU 1
7 Ypok 0606menus no reme "Tpuronomerpuueckue GyHkiun'" 1
8 Koumponvnas paboma Nel no meme "Tpueonomempuueckue gpynxyuu” 1
I'naa VIII. IlpousBognas u eé reomeTpu4ecKuii CMbICJ 124
9 Pabota Hax ommbkamu. [TponsBogHas 1
10 [Tpon3BoiHas cTeneHHON QyHKIH 1
11-13 | IlpaBuna nuddepeHIMpoBaHUs 3
14-16 | [Ipon3BogHAass HEKOTOPBIX SJIEMEHTAPHBIX (PYHKITHIA 3
17-19 | 'eoMeTpUYECKUIA CMBICI MPOU3BOTHON 3
20 Koumponvnas paboma Ne2 no meme "lIpouzeoonas u eé ceomempuyeckutl 1
cmoren
I'naBa |X. IpumMeHeHne NPOU3BOAHON K HCCJIeT0BAHNIO QyHKIUH 104
21 Pabora Hag ommOkamu. Bo3pacranue u yopiBanue GpyHKIMUN 1
22 Bospacranue u yobiBanue GyHKIUU 1
23-24 | DxcTpeMyMbl QYHKITHH 2
25-26 | [lpumeHeHue NPOU3BOAHOM K MOCTPOEHUIO IpaduKOB (pyHKIMH 2
27-29 | HanbGonpiee n HanMeHbIIee 3HaUeHUe (PyHKITIH 3
BeinyknocTs rpaguka GyHKINU, TOUKH nepernda -
30 Konmponvnasa paboma Ne3 no meme "llpumenenue npouszsooHoii k 1
uccnedosanuro QyHxyuu"”
I'naBa X. MHTerpa 9y
31 Pa6ota nag ommbkamu. [lepBooOpaznast 1
32-34 | IlpaBuiia HaXOXAECHUS IEpBOOOpa3HON 3
35-36 | [Imomane KpUBOJIMHEHHON Tpaneluy U HHTETPajl 2
37 Brruucnenue nnterpanos. Beruucnenue miomanei Gpuryp ¢ moMouisbo 1
WHTETPAJIOB
[TprMeHeHne NPOU3BOJHON MHTErpaia K PEHICHUI0 IPAaKTHYECKUX 3a/1a4 -
38 Ypok 0606mmenus no reme "Murerpan” 1
39 Koumponvnas paboma Ned no meme "Unmeepan” 1
I'naBa XI|. Kom6unaTopuka 74
40 Pabora Hax ommbkamu. Kombunaropuele 3anaun. [IpaBmiio nponsseneHus 1
41 ITepectaHoBKU 1
42 Pasmemenus 1
43 CoueTaHus U X CBOHCTBA 1
44 bunomuansaas popmyna HeroTona 1
45 Ypoxk 0606menHus no reme " KomObuHaTopuka" 1
46 Koumponvnas paboma Ne5 no meme "Komobunamopura" 1
I'nmaBa Xll. DiilemeHTBHI TeOpUU BepOATHOCTEI 8 u
47 Pabora mag omubkamu. CoObITHS 1




48 KomOunammst coowrruii. [IpoTrBOMON0XKHOE COOBITHE 1
49 BeposiTHOCTE COOBITHS 1
50 ClioxeHue BepOsSITHOCTEH 1
o1 He3zaBucumele coObITHS. YMHOKEHUE BEPOSATHOCTEH 1
52 CrarucTrdeckasl BEpOsITHOCTb 1
53 Ypok 000011eHus Mo TeMe "IIeMEeHThI TEOPUH BEPOSITHOCTEN" 1
o4 Koumponvnas paboma Ne6 no meme "Inemenmol meopuu seposimuocmeit” 1
I'naBa XIII. CraTucruka 5S4
95 Pabora Hag ommbOkamu. CiaydyaiiHble BEITUYHHBI 1
56 IlenTpanbHbIC TEHICHIIUN 1
57 Mepsl pazbpoca 1
58 Ypok 0606menust mo teme "CraTucTuka" 1
59 Konmponvnas paboma Ne7 no meme "Cmamucmuxa" 1
HTorosoe noBTropenue Kypca 9y
60 Pa6ota Hax ommbOkamu. [ToBTopenne. Yncina n anredpanveckue 1
npeoOpa3oOBaHMs
61 [Toropenue. [loka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
62 [ToBropenwue. Jlorapudmuyeckre ypaBHEHHS U HEPABEHCTBA 1
63 [ToBTOpenue. TpuroHoMeTpuyecKkue ypaBHEHH 1
64 IloBTOpeHue. PenieHne TEKCTOBBIX 3a]1a4 Ha IBUKCHHE 1
65 IToBTOpenue. Penienne TeKCTOBBIX 3ajad Ha paboTy 1
66 IToBTOpenue. TekCToBBIC 3a/1aUX HA TTPOIICHTHI 1
67 Konmponvnas paboma 3a xypc 11 knacca 1
68 Pabora Hag ommoOkamu. 1




