MYHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA30OBATEJIBHOE YYPEKIEHUE
I'OPOJA UPKYTCKA CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne30

YTBep:KaeHa NPUKA30M AHPEKTOpPA
MBOY r. Upkyrcka COLI Ne30
Ned17 ot 28.28.2020r.

Pabouas nporpamma
Mo mpeaMeTy «AJredpa u HaYaJIa MATEMATHYECKOT0 AaHATU32)
10 kuaacc (0a30BbIii ypOBeHb)



2020 -2021 y4yeoHblIii roa
PaGouass mporpamma pa3paboTaHa Ha OCHOBE TpPEOOBaHHI K IUIAHUPYEMBIM pe3yJibTaTaM
OCHOBHOU 00pa3oBaTeNbHON MporpaMMbl cpenHero obmero odopasoanmsi MBOY r. HMpkyrcka
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 rocyapCTBEHHBIX 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 COOCTBEHHOIO 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
pa3BUTHS HAyKH W OOINEGCTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JHAJOre KYJIbTyp, a TaKKe
pa3nu4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEI0 MECTA B MOJHUKYIBTYPHOM MHUPE;

5) chopMHpPOBAaHHOCTE OCHOB CaMOPAa3BHTHS ¥ CaMOBOCIUTAaHHS B COOTBETCTBHH C
OOIIIeUeTIOBEYECKUMHU I[IEHHOCTSIMH M UJeallaMd TPa)xJIaHCKOrOo 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 SBJICHUSM;

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

8) HpaBCTBEHHOE CO3HAHHWE ¥ TIOBEJICHWE Ha OCHOBE YCBOCHHS OOIIEUYEITOBEUECKUX
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 OTHOIICHUE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M 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, TMOHUMAHUS 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
[IEHHOCTEN CEMENHOM KU3HU.

MeTtanpeaMeTHbIe Pe3yJIbTaThl 0CBOCHHS IIPOTPAMMBbI:

1) ymeHue CaMOCTOATEIBHO OMNPENETATh UENH JIEATEbHOCTH UM COCTaBISATH ILJIAHBI
NESTENbHOCTH;  CaMOCTOATENBHO  OCYHIECTBIATh,  KOHTPOJMPOBaTb U KOPPEKTHPOBATH
JesTeIbHOCTD; HCIIOIB30BaTh BCE BO3MOXKHBIE 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
JEsTeIbHOCTH, YYUTBIBATh MO3ULUHN JPYTUX YYACTHUKOB JEATEIBHOCTH, Y3(PPEKTUBHO pa3pelarsb
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) BageHne 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 pe3yabTaThl OCBOEHUS 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 1 Ha4al MAaTeMaTHYeCKOTo 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 IUBHIIM3AIINU, O CIOCO0aX OMHMCAHUsS 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 aKCHOMATHYECKOTO TTOCTPOSHUS MaTEeMAaTHUYECKIX
TEOPHUIL;

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



BIIQJICHUE 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(OpPMHPOBAHHOCTD NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX, UACIX U METOJaX
MaTE€MaTU4YeCKOro aHaJIN3a;

c(OpPMHPOBAHHOCTb IIPEACTABICHUH O IpolLieccax U SIBICHUSAX, UMEIOLUX BEPOSITHOCTHBIN
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 HABBIKAMU MCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PEILLIEHUHU
3a1a4.

DJieMeHThI TEOPHH MHOKECTB M MAaTeMATH4Y€CKOM JIOTUKH
yuawuiica Hayuumcs
— OmnepupoBaTh MOHATUAMH: KOHEYHOEC MHOXKECTBO, 0ECKOHEUHOE MHOXKECTBO, YUCIIOBBIC
MHO»ECTBA Ha KOOPJIMHATHON MIPSIMOM, JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO, ITEpEeceUCHUE
1 00BbeIMHEHNE MHOXKECTB, OTPE30K, HHTEPBAJI, TPOMEKYTOK C BHIKOJIOTOM TOUKOI,
rpagu4ecKoe MpeCcTaBIeHNe MHOKECTB HA KOOPIMHATHOMN TUIOCKOCTH;
— MPOBEPATH PUHAIICKHOCTD HJIEMEHTA MHOKECTBY, 3aJaHHOMY OIMCAaHUEM;
— HaXOJUTh MEpeceueHre U 00bETMHEHUE IBYX, HECKOJIBKUX MHOXECTB, ITPEICTABICHHBIX
rpau4ecKy Ha YKCIOBOM MPSAMOM, HA KOOPAMHATHON TJIOCKOCTH;
— CTPOMUTH Ha YHUCIOBOM MPSIMOM MOJMHOKECTBO YUCIOBOIO MHOYKECTBA, 3a/IaHHOE
MPOCTEUIIUMHU YCIOBUSIMU;
— OIEPUPOBATh MOHIATHAMU: YTBEPKIEHUE (BBICKa3bIBAaHUE), OTPUIIAHUE YTBEPKICHMUS,
VCTUHHBIC U JIOKHBIE YTBEPKICHHUS, CTIEICTBHE, YACTHBIN clyyail 00IIero yTBEpKIACHMUS,
KOHTPIPUMED;
— pacro3HaBaTh JOKHBIE YTBEPKACHUS, OINOKU B PACCYKJIEHUSAX, B TOM YHUCJIE C
WCIIOIb30BaHUEM KOHTPIIPUMEPOB;
— MPOBOJUTH JIOKA3aTEIbHbBIE PACCYKICHHUS 111 000OCHOBAHUS UICTHHHOCTH YTBEPKICHUH.
Yuawuiica nonywum eo3mosrrcnocms:
— HMCMOJIb30BaTh YACIOBbIE MHOKECTBA Ha KOOPAMHATHOW MPSMOM U HA KOOPJAUHATHOMN
TIJIOCKOCTH JIJIs1 OMTUCAHUS PEANIbHBIX TIPOIIECCOB U SIBJICHU;
— MPOBOAUTH JIOTHYECKUE, 10KA3aTEIbHbIE PACCYKICHUS B CUTYallUsIX TOBCEIHEBHON
YKU3HH, TIPU PEIICHUH 33/1a4 U3 IPYTUX MPEIMETOB.

Yuciia 1 BbIpasKeHUs

Yuawuiica nayvumecea
— OnepupoBaTh MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, ASIIUMOCTb YUCE,
O0OBIKHOBEHHAS POOB, IECATUYHAS APOOk, pAaIIMOHATLHOE YHUCII0, UPPAITMOHAIEHOE YHCIIO,
MpUOMHKEHHOE 3HAYEHUE YHCTIa, YacTh, OIS, OTHOIIIEHUE, MPOIEHT, MACIITa0;
— OIEePUPOBATh MOHATHAMU: JOoTapuM YUCIIa, TPUTOHOMETPUYECKAsT OKPYKHOCTD,
paauaHHas U TpagycHasl Mepa yriia, CHHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YTJIOB,
MMEIOIIHNX MTPOU3BOJIBFHYIO BETMYHUHY, YHUCIIA € U ;
— BBITIONHATH apu(PMeTHYECKUe NeUCTBUS C IEBIMHA U PAIIHOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE U MUCHbMEHHBIC PUEMBI, PUMEHSISI TPU HEOOXOIUMOCTH BBIYUCIUTEIBHBIC
YCTPOMCTBA;
— CpaBHHBATh PAIlMOHAILHBIC YHCIIa MKy COO0M; CpPaBHUBATH C PAIIMOHATILHBIMU
YUCJIaMU 3HAYEHHUS LENbIX CTENEHEN YUCell, KOPHEN HATYpajJbHOW CTENEHU U3 YUCET,
Jorapru(MOB YKCE B IPOCTHIX CITydasx;
— BBITIOJTHSATH HECIIOKHBIE MPEOOPA30BAHMSI YUCIIOBBIX BBEIPAXKEHUH, COIEPIKAIUX CTEIICHU
YHUCeN, KOPHU U3 YKCeJI, JTIOTapru(Mbl YUCENT, HAXOAUTH 3HAYEHUSI KOPHS HATypaIbHOMN



CTETIEHH, CTETICHHU C PallMOHATIBLHBIM ITOKa3aTelleM, Jorapudma, UCIonb3ys Ipu
HE00XOAMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;
— I10J1b30BaThCs OLICHKOM U MPUKUAKON MPU IIPAKTUYECKUX pacuérax;
— n300pakaTh TOUKaMU Ha KOOPAMHATHOM MPsIMOI LieJble U PallMOHAIbHbIE YUCIIA; LIETIble
CTETICHH YHUCEeNl, KOPHU HATYPAIbHOM CTENIEHN U3 YUCE, IOTapu(MbI YHCEN B IPOCTHIX
CIIy4asx;
— BBINOJIHATH HECJIOKHBIE TPe0Opa30BaHus IENbIX U APOOHO-PALIMOHATBHBIX OYKBEHHBIX
BBIPAKEHHUI;
— BBIPAXKaTh B IPOCTEHUIINX CIy4asiX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 IPYIHe;
— BBIYUCIIATH B IPOCTBIX CIy4asX 3HAUEHHs YUCIOBBIX U OyKBEHHBIX BbIpa)KEHUI,
OCYIIECTBIISISI HEOOXOIMMBIE TTOACTAaHOBKH U IPeoOpa30BaHus;
— IPOBOJUTH 10 U3BECTHBIM (POPMYJIaM M MpaBHIaM NIpeoOpa3oBaHUs OYKBEHHBIX
BBIpQ)XEHU, BKIIIOYAIOIIUX CTETNICHU, KOPHHU, JIOTapU(MbI U TPUTOHOMETPUIECKHE
(bopMyIbI;
— HAXOJUTh 3HAYCHHS YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHIA, OCYIECTBIISISI HEOOXOAUMBIE
MIOJICTAHOBKHU U NTPe0Opa30oBaHus;
— n300paXkaTh CXEMaTHYECKH YroJl, BEJIMUYMHA KOTOPOrO BhIpakeHa B rpajaycax Uiu
panuaHax;
— OLICHUBATh 3HaKU CHHYCa, KOCUHYCA, TAHI'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB;
HCIOJIb30BATh MPH PELICHUH 3a/1a4 TaOJIMUHbIEe 3HAUE€HUs] TPUTOHOMETPHUECKUX (DYHKIIUMA
YTJIOB;
— BBINOJIHATH N1€PEBOJ] BEJMUUHBI YIJIa U3 paJMaHHON Mephl B TPalyCHYIO U 00paTHO.
Yuawuiica nonyuum eo3zmoorcnocme:
— BBINIOJIHATD JACUCTBHUS C YACIOBBIMU JJTaHHBIMU IIPU PELICHUH 3a/1a4 IPAKTUYECKOTO
XapakTepa ¥ 3a[a4 U3 pa3IUIHbIX 00JIacTel 3HAHWA, UCIIONIB3Ys MPH HEOOXOJMMOCTH
CIIPaBOYHbBIE MaTEpUAJIbI U BBIYMCINTENBHbBIE YCTPONCTBA;
— COOTHOCHTD pealibHbI€ BETMUMHBI, XapaAKTEPUCTUKN 00BEKTOB OKPYKAIOIIEro MUpPA € UX
KOHKPETHBIMU YHMCJIOBBIMU 3HAYEHUSIMU;
— HCII0JIb30BAaTh METO/Ibl OKPYIJIEHUS U IPUKUAKH MPU PELICHUH MPAKTUYECKUX 3314
IIOBCEIHEBHOM JKU3HH;
— OILICHUBATh, CPABHUBATh M UCII0JIb30BATh [P PEIICHUN MPAKTUUECKUX 33]a4 YHCIIOBBIE
3HA4YEHHUs PEabHbIX BEJINYMH, KOHKPETHbIE YHCIIOBbIE XapaKTEPUCTUKU OOBEKTOB
OKpY>KaIoIlEero Mupa.

YpaBHeHUs! M HEpABEHCTBA
Yuawuiica naywumca
— PemaTs nuHElHBIE ypaBHEHUS U HEPABEHCTBA, KBaPATHBIE YPABHECHHUS,
— pemrath Torapu(MIUecKIe ¥ oKa3aTebHEIe ypaBHeHus Bua loga(bx + ¢) = d, a®™ + c=d
(rme d MOXKHO TIpe/ICTaBUTh B BUJIE CTETICHH C OCHOBAaHUEM a) M HEepaBeHCTBa Bua logax<d,
a* < d (rae d MO’KHO MPEICTABUTD B BUE CTEIIEHH C OCHOBAHHEM a);
— NPUBOANTH HECKOJIBKO MPHUMEPOB KOPHEH TPUTOHOMETPUYECKOTO YpaBHEHHS BHIA SiN X
=4a,Cos X =a, tgX=a, ctg X = a, rjie a8 — TaOJIUIHOE 3HAYCHHE COOTBETCTBYIOIEH
TPUTOHOMETPUUYECKON (PYHKIIUY;
— pelaTh HECIOXKHbIE palliOHANIbHBIE, TOKa3aTeNbHbIE, TIoTapu(MUUECKHe,
TPUTOHOMETPUUECKNE YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI, IPOCTEHIIINE
MppalMOHaNIbHbIE YPaBHEHUS U HEPABEHCTBA;
— HCII0JIB30BAaTh METO/Ibl PEIICHUS] YPABHEHUI: IPUBEJICHUE K BUIY «IIPOU3BEIACHHUE PAaBHO
HYJII0» W «4aCTHOE PaBHO HYJIIO», 3aMEHA NIEPEMEHHBIX;
— HCII0JIB30BAaTh METOJI UHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;
— HCIOJIb30BaTh IrpaduyecKuil MeTo JUIsl MPUOIMKEHHOTO PELIEHUs! ypaBHEHUH U
HEPABEHCTB;
— n300pakaTb Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHOXECTBO PEILICHUI
TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB.



Yuawuiica nonyuum eosmosrcnocme:
— COCTAaBJIATh U pellaTh YPABHEHMSI, CHCTEMBI YPABHEHUI U HEPABEHCTBA IIPH PELLICHUN
HECJIOKHBIX MPAKTHYECKUX 337a4 U 337a4 U3 APYTHX YIeOHBIX MTPEIMETOB;
— HCII0JIB30BATh YPABHEHUS U HEPABEHCTBA JJI IOCTPOCHHUS U UCCIIEIOBAHUS IPOCTEHIINX
MaTEMaTHYECKUX MOJIENIEN peallbHbIX CUTYallui WIN MPUKIAIHBIX 3a7a4;
— YMETb MHTEPIPETUPOBATH NIOJYyYEHHBIN IIPU PEILIEHUN YPaBHEHUS, HEPABEHCTBA WU
CHCTEMBI PE3yJIbTaT, OIICHUBATh €T0 MPABION01001e B KOHTEKCTE 3aJaHHOM peabHON
CUTyallMy WINA IPUKJIAJHON 3a1a4H.
DyHKUNH

Yuawuiica nayuumcea
— OmnepupoBaTh MOHATUSAMH: 3aBUCUMOCTb BEJIMYHH, (YHKIUS, APTYMEHT U 3HAUCHHE
¢byHKIMH, 006J1aCTh ONPEIENeHUs 1 MHOKECTBO 3HaUeHUH (yHKIMH, rpadMK 3aBUCMOCTH,
rpaduk GyHKINHU, HYTU QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE U
yObIBaHUE (QYHKIIMU HAa YUCIOBOM IIPOMEXYTKE, HAauOOJIblIIee U HAUMEHbILIEEe 3HAYCHUS
(GyHKINMK Ha YHCIIOBOM MPOMEXKYTKE, Ieproandeckas QyHKIHs, IEpruol, YETHAS U
HeuéTHast pyHKIUY;
— ONEpUPOBAThH MOHATUIAMMU: NpsMasi U 0OpaTHas IPONOPLUOHAIBHOCTD, TMHEWHAS,
KBaJ[paTU4Has, JorapupMuueckas 1 nokasareibHas QyHKIUN, TPUTOHOMETPUUYECKHE
GbyHKIIY;
— pacno3HaBath rpa@uky GyHKIMHI MpsIMOi 1 00paTHON MPONOPLUOHATIBHOCTH,
JMHEWHOW, KBaAPAaTHYHOH, JTIoTapu(hMUIECKOH, TOKa3aTeIbHON U TPUTOHOMETPHYECKIX
(GyHKUIMN 1 COOTHOCUTD UX € (OpMYJIaMu, KOTOPbIMU OHU 33/1aHBI;
— HAXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUYCHUS (PYHKIMH B 33JaHHBIX TOYKAX;
— OIpeseNATh 10 IrpaguKy CBOWCTBA (PYHKLUU (HYIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIBIIINE M HANMEHBIIINE 3HAYCHNS U T. 11.);
— CTPOUTH 3CKM3 Irpaduka GyHKINHU, YAOBIECTBOPSAIOLICH MpUBEIEHHOMY HA0Opy YCIOBHIMA
(mIpoMeXyTKHM BO3pacTaHus U yObIBaHMSI, 3HAU€HUE (PYHKIIMH B 3a/1aHHOM TOUKE, TOUKH
HKCTPEMYMOB, ACUMIITOTHI, HYJTU QYHKIUH U T. 11.);
— ONpEeNeNATh 3HaueHNe (PYHKIIUU 110 3HAUEHUIO apryMeHTa IIPH pa3INdHbIX crocodax
3ajaHus (QYHKIMH;
— CTpOUTH TpaMKU U3YYEHHBIX (PYHKLNH;
— peuiaTh ypaBHEHHUs, IPOCTEHIINE CUCTEMbI YpaBHEHUH, UCTIONb3Ys CBOMCTBA (DYHKIMI 1
UX rpauKu.
Yuawuiica nonyuum eosmoscnocms:
— ONPENENATh [0 rpapuKaM U MCIIONb30BaTh JUIsl pEIIeHUs IPUKIAIHBIX 3aja4 CBOICTBa
peabHBIX MPOLECCOB M 3aBUCUMOCTEH (HanOobIINe M HAUMEHbIINE 3HAYCHHUS,
MIPOMEXYTKH BO3pACTaHMsI U yObIBaHUS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI,
MEPHUO U T. I1.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON
CUTYaIluH;
— OTpeNeNIATh 1O TpaduKaM MPOCTEHIINE XapaKTePUCTUKH EPUOTNIECKUX TPOLIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJAHOCBSI3U U T. 1. (AMIUIUTY/AQ, IEPUOI U T. 11.).

DJIeMeHThI MAaTEMATHYECKOr0 AHATHU3A
Yuawuiica naywumca
— OmnepupoBaTh NOHATUSAMH: IPOU3BOAHAS GYHKIIMU B TOUKE, KacaTeiabHas K rpaduky
GbyHKIUH, TPpOoU3BOIHAs QYHKIINH;
— OTpeNeNATh 3HaY€HUE NMPOU3BOAHON (PYHKIIUH B TOUKE 110 H300PaKEHUIO KacaTeIbHOU K
rpaduky, IpoBeAEHHON B 3TON TOUKE;
— BBIYHCIIATH IPOU3BOAHYIO OJIHOWJIEHA, MHOTOWIEHA, KBAJPaTHOIO KOPHS, IPOU3BOJHYIO
CYMMBbI (DYHKIIHIA;
— BBIYUCIIATH POU3BOHBIC STIEMEHTAPHBIX (PYHKIUHI 1 X KOMOMHALIUHN, UCTIONIB3YS
CIIPaBOYHBIEC MaTEpPUAJIBI;



— peuaTh HECJIOXKHBIE 337]a4 Ha IPUMEHEHHE CBSI3U MEXKy POMEKYTKaMU
MOHOTOHHOCTH M TOUYKaMH dKcTpeMyMa (QYHKIIUH, C OJTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH MTPOU3BOIHOM 3TON (PYHKIIMH — C APYTOW;
— HCCIeIoBaTh PYHKIIMM Ha MOHOTOHHOCTh, HAXOUTh HAUOOJIbIIINE U HAUMEHBIIIHE
3HaYeHUS QYHKIIMH, CTPOUTH TPpadUKU MHOTOUICHOB U MPOCTHIX PAMOHATBHBIX ()YHKITHH C
HCIIOJIb30BaHUEM allllapaTa MaTEMaTUYECKOIO aHaJIu3a.
Yuawuiica nonyuum eosmoscnocms:
— MOJIb3YACh IpadvKamMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHUS,
YBEJIIMYCHUS | T. 11.) WIH CKOPOCTH YOBbIBaHUS (TIAJACHUS, CHUKCHHSI, yMCHBIIICHUS U T. 11.)
BEJINYUH B PEAIbHBIX IIPOLECCAX;
— COOTHOCHTH IpapvKu peabHBIX MPOILIECCOB M 3aBUCHMOCTEN C UX ONMUCAHUSMH,
BKJIIOUAIOIUMU XapaKTEPUCTUKHU CKOPOCTU U3MEHEHUS (ObICTPBINA POCT, MIIABHOE
MMOHUKEHUE U T. I1.);
— HCIIOJIb30BaTh IpaUKH peabHBIX MPOLIECCOB JIJISl PEIICHHS HECTIOKHBIX MPUKIATHBIX
3ajad, B TOM YHCJIe ONpeAessis Mo rpaguKy CKOpOCTh X0/1a IpoIecca;
— pelaTh IPUKIaTHbIC 3aa4l U3 OUOJIOTUH, PU3UKH, XUMHUH, SKOHOMUKH U IPYTUX
IIPEAMETOB, CBSI3aHHBIE C UCCIIETOBAHNEM XapAaKTEPUCTUK PEAJIbHBIX MIPOLIECCOB,
HAXO0XJACHUEM HAauOOJIbIINX U HAMMEHBIIINX 3HAYCHU, CKOPOCTH U YCKOPEHUS U T. 11,
WHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YJIbTATHI.

CTaTHCTHKA M TeOpHS BEPOSATHOCTEMH, JTOTHKAa 1 KOMOMHATOPHKA
Yuawuiica nayuumcea
— OrnepupoBaTh OCHOBHBIMHU OMKCATEIHHBIMU XapaKTEPUCTUKAMH YUCIOBOTO Habopa:
cpennee apupmMeTHIecKoe, Merana, HanooJbIlee U HAaMMEHbIIIee 3HAYCHUS;
— ONEepPUPOBATH MOHATHSIMH: YACTOTA U BEPOSTHOCTh COOBITHS, CITy4aliHbII BBIOOP, OTIBITHI
C PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU;
— BBIYHCTISTH BEPOSATHOCTU COOBITHI Ha OCHOBE TOJICUETA YHCTIAa HCXO/I0B;
— WMETh NPEJICTABIICHUE: O JUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEIMUYUHAX U
pacrnpeieneHusX, 0 He3aBUCUMOCTHU CIyYalHbBIX BEJIMUMH; O MAaTEMAaTUYECKOM 0KMIAHUH U
JACTIEPCUU CITyYalHbIX BEJIMYMH; O HOPMAJIBHOM PacpeAesiCeHUN U PUMeEPax HOPMAJIBHO
pacrnpee€HHbIX CIy4allHbIX BEJIUYHH;
— [OHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOUHOTO METO/1a U3MEPEHUS
BEpPOSITHOCTEM;
— UMETH NPEJICTaBIIeHUE 00 YCIOBHOM BEPOSTHOCTH U O MOJTHONU BEPOSITHOCTH, IPUMEHSITh
WX B PEIICHHUH 33/a4;
— WMETh NPEJICTABIICHUE O BAXKHBIX YACTHBIX BUJAX PACIIPECICHUIN 1 MPUMEHSThH UX B
pelIeHny 3a/1ay;
— MMETh IPEICTABICHNUE O KOPPEIALNN CIIy4YalHbIX BEJINYUH, O JUHEHHON PErPECCUM.
Yuawuiica nonyuum eosmoscnocms:
— OIIGHUBATh, CPABHUBATH W BBIYHCIIATH B MPOCTHIX CIy4Yasx BEPOSITHOCTH
COOBITHI B peasbHOM KU3HU;
— YWTaTh, COTIOCTABIISATH, CPABHUBATH, HHTEPIPETUPOBATH B IPOCTHIX CIyUYasx peaibHbIC
JaHHbBIE, TPEACTAaBICHHBIC B BUJIE TaOHII, JUArpamMmm, rpadukos;
— BBIOMpATH MOAXOSIINE METOIBI IPECTABICHUS U 00pa0OTKHU JaHHBIX;
— YMETh pelIaTh HECIOKHbBIE 3a7]aul Ha PUMEHEHHE 3aKOHa OOJBIINX YHCEN B
COLIMOJIOTHH, CTPAXOBaHUHU, 3IPABOOXPaHEHUH, 00ecTieueHNH Oe30IMaCHOCTH HACEIeHUSI B
YpE3BbIYANHBIX CUTYALIMSIX.

TexcToBBIE 3a1a4H

Yuawuiica nayuumcea
— Pemath HECIOKHBIE TEKCTOBBIC 3a/1a4M PA3HBIX TUIIOB, PEIAaTh 3a/1a4d Pa3HBIX THIIOB, B
TOM YHCJIE 33]1a4 TOBBILLIEHHON TPYAHOCTH;
— BBIOMpATh ONTUMANIbHBIN METOJ pEIICHU 3a/1a4H, pacCMaTPUBasi Pa3InuHbIe METOIBI;



— aHAJTU3UPOBATh YCIOBHE 3a7aui, CTPOUTD ISl €€ PelICHUSI MAaTeMaTHUECKYI0 MOJIEIb,
IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS;
— NOHUMATh U MCIIOJIb30BaTh JUIS PELICHUS 33aJa4i HH(POPMAIUIO, IPEICTABICHHYIO B BUJIE
TEKCTOBOH M CUMBOJIBHOM 3alMCH, CXeM, TaOJIMLl, 1uarpamMmm, rpaKoB, pUCYHKOB;
— JIIICTBOBATSH 110 ATOPUTMY, COAEPKAILEMYCS B YCIIOBUHU 33]1a4H;
— HUCIIOJIb30BaTh JIOTHYECKUE PACCYKICHHS IIPU PELLICHUH 3aJ]auy;
— paboTaTh ¢ U30BITOYHBIMH YCIOBHUSAMH, BBIOMpAs U3 Bcell MHPOPMAIIUK TaHHbIE,
HE0O0XOAMMBIE AJIS pelIeHus 3a/1a4H;
— OCYILECTBIISITh HECIOKHBIHN 1epe0op BO3MOXKHBIX PEIICHUH, BEIOUpas U3 HUX
ONITUMAJILHOE TI0 KPUTEPUAM, CPOPMYJIMPOBAHHBIM B YCIIOBHH;
— aHAJTM3UPOBATh U UHTEPIIPETUPOBATH MOTYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS
3aJjauu, BBIOUPATh PELIeHUs, HE IPOTUBOPEYAILUE KOHTEKCTY;
— pelaTh 3aJa4y Ha pacd€T CTOMMOCTH IOKYIIOK, YCIIYT, 030K U T. IL.;
— pelIaTh HeCIOXKHbIE 3a/1a4M, CBSI3aHHbIE C JOJIEBBIM Y4aCTHEM BO BIIaJIeHUU GUPMOI,
MPEINpUsATHEM, HEIBUKUMOCTBIO;
— peuiaTk 3a7a4yd Ha IPOCTbIE MPOLEHTHI (CUCTEMBbI CKUA0K, KOMUCCHH) U Ha BBIUUCIICHUE
CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMaxX BKJIAJ0B, KPEIUTOB U UIIOTEK;
— peuIaTh NpakTUYECKUE 3a1a4M, TpeOYIOIIMe UCTI0Ib30BAHUS OTPULIATENIbHBIX YUCEN: Ha
olpezieJIeHUE TEMIIEPaTypPhl, IIOJ0KEHUS HAa BPEMEHHO 1 OcH (10 Hallel 3pbl U 110CIIE),
[I1yOUHBI/BBICOTHI, Ha JIBI)KEHUE ICHEKHBIX CPEACTB (IIPUXO/pacXo/) U T. IL.;
Yuawuiica nonyuum eo3zmoorrcnocme:
— HUCIIOJIb30BaTh MOHATHE MaclITala JUIsl HAaX0XKJIEHUs pacCTOSIHUN M JUIMH Ha KapTax,
IUTaHAX MECTHOCTH, IJIaHAX TIOMEIEHHH, BRIKPOWKax, MpH paboTe Ha KOMIBIOTEPE H T. IT;
— pewiatk 3a7auyy, TpeOyrolye nepedopa BapuaHToB, IPOBEPKH YCIOBUH, BBIOOPA
ONTUMAJILHOTO PE3YJIbTaTa;
— aHaAJTM3UPOBATh U UHTEPIPETUPOBAThH PE3YJIbTAThl B KOHTEKCTE YCIOBUS 3a4a4H,
BBIOMPATH PEIICHNs, HE IPOTUBOPEYAINE KOHTEKCTY;
— NEepeBOJIUTH MPH PELICHUH 3a7auyil MH(OPMAIHIO U3 OJHOU (hOPMBI B APYTYIO, UCTIONIb3YS
IIPU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, TPaQUKH, TUAarPaMMBI.

Hcropusi 1 MeTOABI MATEMATHKHU
yuawuiica Hayuumcs
— OnuchIBaTh OT/JENIbHBIE BBIJAIOIIUECS PE3YIbTAThI, NOJYyYEHHBIE B X0JI€ Pa3BUTHS
MaTeMaTHKH KaK HayKH;
— 3HATh IPUMEPBl MATEMaTHYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U C OT€YECTBEHHOU U
BCEMHUPHOW UCTOPUEH; TIPEICTABIISATH BKJIA]] BBIIAOIINXCS MATEMAaTHKOB B Pa3BUTHE
MaTeMaTHKHU M HHBIX HayYHBIX 00JacTel;
— TIOHUMATh POJIb MATEeMaTUKHU B pa3BuTu Poccnu;
— NPUMEHSTh U3BECTHBIE METO/IBI IPU PELICHUN CTaHAAPTHBIX U HECTAHIAPTHBIX
MaTeMaTHYECKUX 3a]1a9; UCTIOIh30BaTh OCHOBHBIE METOIBI JIOKA3aTeIILCTBA, TPOBOIUTH
JI0Ka3aTeIbCTBO U BBINOJIHATH ONPOBEPKEHUE;
— 3aMeuaTh U XapaKTepru30BaTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B OKpY Karouei
JeMCTBUTENIFHOCTH U Ha UX OCHOBE XapaKTEePH30BaTh KPACOTY U COBEPIIEHCTBO
OKpY>KaIoIlIero MUpa, a TaKkKe MPOU3BEICHHUN HCKYCCTBA;
— IPUMEHSATH MPOCTEUIINE TPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPY PEIICHUH MaTEeMAaTHIECKHX 3a/1a4.

10 kaacc
JledicTBUTEILHBIE YMCJIA
Ilo okonuanuu uszyuenus yuawuiica Hay4umcsa:
Haxonuts cymmy OeckoHeuHO yOBIBaIOIIeH reoMeTpruueckoil mporpeccuu. [lepeBoautsb
OCCKOHEYHYIO MIEPUOTUIECCKYIO APOOh B OOBIKHOBEHHYIO 1po0b. [IpuBOIUTE IpUMEPHI (1aBaTh
orpezeneHue) apuPpMETHIECKUX KOPHEH HATypallbHON CTETICHHU.



Yuawuiica nonyuum e6osmorcnocmeo
[IpuMeHnATH npaBuiia JEUCTBUIN C palUKalaMH, BBIPAKEHUSIMHU CO CTENEHSAMHU C PALlMOHAIBHBIM
MoKa3aTeJieM MPH BBIUYMCIICHUSIX U MPE0OPa30BaHUAX BBIPAKCHHUN

CrenenHasi QyHKIuUA

Ilo oxonuanuu uzyueHus yuauiuiica Hayuumcesa:
ITo rpadukam creneHHbIX QyHKIMH (B 3aBUCUMOCTH OT IOKa3aTeJisl CTENEHN ) OMUCHIBATh HX
CBOMCTBA ( MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTb , HEUETHOCTH).CTPOUTH CXEMAaTUYECKU
rpaduk cTerneHHo (PyHKUIMU B 3aBUCHUMOCTH OT MPUHAJICKHOCTH IOKa3aTess CTeneHu ( B
AHAJTMTUYECKON 3alMCH paccMaTpuBaeMoil PyHKIIMHN) K OTHOMY U3 pacCMaTPUBAEMBIX YHCIOBBIX
MHO>KeCTB( MpHY MOKa3aTeNSIX TPUHAICKAIINX MHOMXECTBY LEJbIX YUCE , P JFOOBIX
JEUCTBUTENBHBIX MMOKA3aTENSIX) U IEPEUUCTISATh €€ CBOMCTBA.
[IpuBOUTE IPUMEPHI CTENEHHBIX QYHKIMH ( 3aJaHHBIX C TTOMOITLIO (GOPMYIIBI WK TpaduKa),
o0J1aaroIuX 3aJaHHBIMHA CBOMCTBAMH HAaIIPUMEpP OTPAHUYEHHOCTH ). Pa3bsACHATH CMBICT
MIEPEYUCIICHHBIX CBOMCTB. AHAJIN3UPOBATh TOBEICHUE (PYHKIIMI Ha Pa3IMYHBIX ydacTKaxX 00JacTH
oTpesieNIeHusl.

Yuawuiica nonyuum eozmoscnocms:
PacrnioznaBaTh paBHOCHIIbHBIE IPe0Opa30BaHus, IpeoOpa3oBaHUsl , IPUBOJAIINE K YPABHEHUIO —
ciencTBuio. Pacno3HaBaTh rpauiku M CTPOUTH TpadUKH CTENIEHHBIX (PYHKIIMH, U3YYUTh CBOICTBA
¢byHkuuit mo rpadukam.
BrimonusaTe npeobpazoBanue rpagikoB CTEMEHHBIX (QYHKIIUIL: MapaienbHbIi epeHoc.
[TpuMeHsTH CBOICTBA CTETIEHHBIX (DYHKIMIA TPU PEIICHUH MPUKIAIHBIX 33124

IMoka3zarenbHass pyHKUMSA

Ilo oxonuanuu uzyuenus yuauquiica Hayuumcesa:
ITo rpadukam nokazaTenbHON (YHKIIMHN OMUCHIBATH €€ CBOMCTBAa (MOHOTOHHOCT,
orpanuyeHHocTh). I [puBoauTH IpUMEpHI oKa3aTeabHON (pyHKINH ( 3aaHHOM C TOMOILBIO
dbopmybl uiu rpaduka), obnasaronie 3aAaHHBIMU CBOMCTBAMHU. Pa3zbsCHATH CMBICI
MEPEYUCICHHBIX CBOMCTB.
Pematsp npocreiiniye nokasareabHble ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI.
pelaTh ypaBHEHUS CBOJASIIMECS K KBaJIPaTHBIM.
Pacnio3naBath rpaduku U CTpoUTh rpaduKy MOKa3aTeNbHON PYHKIINU, U3YUUTh CBOMCTBA
¢yHKIMH 110 TpaduKaM.
Yuawuiica nonyuum eozmoscnocms:
AHanu3upoBaTh NOBEIEHUE PYHKIMM Ha pa3IMYHbIX y4acTKax 00JacTH ONpeaeeHusl.
Pemiate nokaszarenbHble ypaBHEHHUS METOJIaMU C UCIOJIb30BAHUEM CBOMCTB (DYHKIIHH.
@opMyIMpPOBATH TUIIOTE3BI O KOJINYECTBE KOPHEN YPAaBHEHHM, COACPKALIUX MOKA3aTEIbHYIO
(GYyHKILHIO, TIPOBEPATH HX.
BrimonHsATe npeodpazoBaHue rpakoB MOKa3aTeIbHOM (PYHKIMHU: TapajuIeIbHbIA IEPEHOC
[TpuMeHsITh CBOMCTBA MOKA3aTENbHON (DYHKIMU TpU PEelIeHUH MPUKIATHBIX 3a/1a4

Jlorapudmuueckas GpyHKuus

Ilo oxonuanuu uzyueHusn yuauiuiica Hayuumcsa:
BrimonusaTe npocTeiime npeodpazoBaHus JIOrapupMUIECKIX BHIPAKEHUH C HCIOJIb30BAHUEM
CBOMCTB Jlorapu(MoB, C TOMOIIbI0 GOPMYII Iepexoaa.
ITo rpaduxam norapupmMuydeckoit GyHKIIMH ONUCHIBATH €€ CBOMCTBA ( MOHOTOHHOCT,
orpaHu4eHHoCTh). [IpuBoANTE MpUMeEpH! TorapudMudeckoit GyHKIUH (3aJaHHOM ¢ TOMOIIBIO
dbopmynsl unu rpaduka), o0asarone 3aJaHHBIMA CBOMCTBAMU. Pa3bsICHATH CMBICI
IIEPEUNCIIEHHBIX CBOMCTB.
Pemarsb npocreiiime norapudmuueckre ypaBHeHus, JIorapupMUIecKie HEPaBeHCTBA U UX
cucreMbl. Pemats gorapupmudeckue ypaBHEHHUs pa3IMyHbIMH METOIaMH.
Yuawuiica nonyuum eosmoscnocmes:
AHanu3upoBaTh MOBEACHNE (PYHKIIMI Ha pa3iMyHBIX y4acTKax 00JIACTH ONpE/EICHNUs, CPAaBHUBATD
CKOpoCTH Bo3pacTanus (yObiBaHus) GyHKIHUA. DOPMYIUPOBATH OMPEACIICHHS TIEPEUNCICHHBIX
CBOMCTB.



PacnioznaBath rpaduku u cTpouTh rpaduk JorapupmMuueckon (yHKIUU, UCTIOIb3YS
rpadonocTpouTeNy, U3y4aTh CBOMCTBA PYHKIMHU IO rpaduKkam, GopMyIupOBaTh TUIIOTE3bI O
KOJINYECTBE KOPHEH ypaBHEHHIA, COACPIKAIIMX JIOTapu(HMUIECKYIO QYHKIUIO, M TPOBEPATH UX.
[TpumensTh cBOMCTBA JIorapudMudeckoi PyHKIMK IPU PEIICHUHU MPUKIAIHBIX 33124 U 33124
MOBBILIEHHOW CJIOXHOCTH
Tpuronomerpuueckue GpopmMyJibl

Ilo okonuanuu usyuenusn yuawuiica Hay4umcsa:
[lepeBoauTh rpayCHyIO MEPY B paidaHHyI0 U 00paTHO. HaxoauTh Ha OKPYKHOCTHU MOJI0KEHUE
TOYKHU, COOTBETCTBYIOIICH JaHHOMY JAEUCTBUTEIBLHOMY YUCIy. HaxonuTh 3HaKM 3HAa4EHUM CUHYCA,
KOCHHYCA, TAHT€HCA YuCa. BRIABIATE 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM
OJIHOT'O U TOTO ke yriya. [[puMeHsATh TaHHbIE 3aBUCUMOCTH U1 I0KA3aTeIbCTBA TOXK/IECTBA, B
YaCTHOCTH HA ONPENEIEHHBIX MHOKECTBAX.
[TpuMeHATH pH MPe0OPa30BAHUAX U BBIYUCICHUAX (POPMYIIBI CBS3H TPUTOHOMETPUUYECKHIX
GbyHKIUH yrioB a u — a, Gopmysbl CoxeHusl, GOpMybl ABOWHBIX U IOJOBUHHBIX YTJIOB, (DOPMYIIBI
MpUBEAEHUS, (POPMYJIBI CYMMBI U Pa3HOCTH CUHYCOB, CYMMBI U Pa3HOCTU KOCUHYCOB.
Yuawuiica nonyuum eozmoscnocmo:
JloKa3bIBaTh TOKAECTBA, IPUMEHSISI PA3IMIHBIC METOBI, UCIIOJIB3Ys BCE H3yYEHHBIE (HOPMYJIBL.
[TpumeHsTHh Bce U3ydYeHHbIE CBOWCTBA U ()OPMYIIBI IPU PEUICHUH NMPUKIIAJAHBIX 33/1a4 U 3314
MOBBILIEHHOW CIIOXHOCTH

TpuroHomerpuveckue ypaBHeHUs!

Ilo okonuanuu uszyuenusn yuauwuiica Hay4umcsa:
Haxomuth apkcruHyc, apKKOCUHYC, pKTaHTEHC IEHCTBUTEIBHOTO YHCIIa, TPAMOTHO (GOPMYIHUPYS
OINpeIeICHHE.
[TpumeHsaTh GopMyIIbI U1 HAXOXKICHUS KOPHEH ypaBHEHH# COS X = @, Sin X = a, tg X = a. YmMeTh
peniaT TPUTOHOMETPUYECKHUE YPABHEHUS: JIMHEWHBIE OTHOCUTEIIBHO CUHYCA, KOCHHYCA, TAHT'€HCA
yria (4ucrna), CBOJIsIIMecs K KBaJJpaTHBIM M JPYTUM alreOpandyeckuM ypaBHEHHUSIM TOCIIE 3aMEHbI
HENU3BECTHOTO, CBOASAIIMECS K IPOCTEUIINM TPUTOHOMETPUYECKUM YPABHEHUAM ITOCIIE PA3II0KEHUS
Ha MHOXHUTEIIH.
Yuawuiica nonyuum eosmoscnocms:
[TpuMeHATH Bce N3yUEHHBIE CBOMCTBA M CIIOCOOBI peIlIeHUs] TPUTOHOMETPHUECKUX YPaBHEHUN U
HEPABEHCTB IIPU PELICHUH NPUKIIAIHBIX 3a1a4

COJAEP/KAHUE YYEBHOI'O IIPEMETA

JeiictBuTenbHble ynciaa (8u)

Ieneie u panmoHaibHbIC YUCHIA. [[eHCTBUTEIBHBIE YHCIIA.

beckoneuHo yObIBaroIasi reoMeTpruuecKast Iporpeccusl.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENEHH.

Crenens ¢ pallOHAIBHBIM U IEHCTBUTEIIBHBIM ITOKA3aTEISIMHU.

Ocnosnas yenb — 000OIIUTH W CUCTEMATHU3UPOBATh 3HAHUS O JCHCTBUTENIBHBIX YHUCIIAX;
chopMUpOBATh TMOHATUE CTENEHM C JACUCTBUTEIbHBIM IIOKa3aTeleM; HayduTb MPUMEHATh
oIpesieNIeHUs] apu(pMETUYECKOr0 KOpPHS M CTENeHH, a TaKKe UX CBOMCTBAa NPHU BBINOJIHEHUH
BBIUMCIICHUH U TPeoOpa30BaHNU BbIPAKEHHI.

Crenennas pynkuus (74)

Crenennas ¢pyHKIMs, €€ CBOMCTBA U rpaduK.

B3aumHo-00paTHbBIE QYHKITUH.

PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA.

WppanmonaneHblie ypaBHeHUs. MppanuoHanbHble HEPABEHCTBA

Ocnosnas yenb — 00OOIIUTh M CUCTEMATH3UPOBATh H3BECTHBIE U3 Kypca ainreOpbl OCHOBHOI
IIKOJIBl CBOMCTBA (DYHKIIMI; M3yYMTh CBOICTBAa CTEMEHHBIX (DYHKIMH C HAaTYpaJbHBIM U IEIBIM
MOKa3aTeIsIMU U HAYyYUTh IPUMEHATh UX NPH PEIICHUN YpPaBHEHHH M HEpaBEHCTB; c(hOPMUPOBATH
MIOHSITHE PAaBHOCUIILHOCTU YPaBHEHUI, HEPAaBEHCTB, CUCTEM YPABHEHUN U HEPABEHCTB




IMoka3areabHas pynkmust (84)

[TokazarenbHas GyHKIH, €€ CBOICTBA U rpaduK.

[TokazarenbHble ypaBHeHUs. [lokazaTenbHbIe HEpaBEHCTBA.

Cucrtembl MOKa3aTeIbHBIX YPAaBHCHUI U HEPABEHCTB.

OcHognas yenrb — W3YYUTh CBOWCTBA NMOKA3aTENIbHON (YHKIMM ,HAYYUTh PELIaTh MOKa3aTeIbHbIC
ypaBHEHUS ¥ HEPABEHCTBA, IPOCTEHININE CUCTEMbI MIOKA3aTEIbHBIX YPAaBHCHUN 1 HEPABEHCTB.

Jlorapudpmuueckas pynxuus (114)

Jlorapudmsl. CBoiicTBa norapumMoB.

JlecsiTHYHBIE M HATYPAJIBHBIE JIOTAPH (MBI

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U TpaduK.

Jlorapupmuueckue ypaBHeHus. Jlorapupmudeckne HepaBeHCTBA.

Ocnosnas yenb — cHopMUpOBaTH MOHATHE JOrapudma Yucia, HAYYUTh HPUMEHITH CBOMCTBA
Jorapu()MoOB NPH PELICHNH YpaBHEHUH M3YYUTh CBOMCTBA JOrapu(MUUECKON (QYHKIMU U HAYIUTh
PUMEHSTH €€ CBOMCTBA MTPH PEIICHUH NPOCTEHIINX JOTrapu(PMHUUECKUX YPAaBHEHHUI U HEPABEHCTB.

Tpuronomerpuyeckue popmyanst (17 1)

Pannannas mepa yria. IIoBOopoT TOUKM BOKPYT Hadajia KOOPAUHAT

Omnpenenenne cuHyca, KOCMHYca M TaHI€HCA yria.

3HaKu CUHYCa, KOCUHYCa U TaHT'€HCa

CuHyC, KOCUHYC U TaHT€HC TIOJIOBUHHOTI'O yIJla

@opMyIIbl IPUBEACHUS

Cymma 1 pazHoCTb cuHycOB. CymMMa M pa3HOCTh KOCHHYCOB

Ocnogénas yenb — BBECTH MOHATUS CUHYCA, KOCHHYCA, TAHI'€HCA U KOTaHIe€HCa POU3BOJIBHOTIO
yria; chopMHpPOBaTh YMEHUS BBIYUCIIATH 3HAUEHUSI TPUTOHOMETPUYECKUX (DYHKIHUI 110 U3BECTHOMY
3HAYEHUIO OJTHOM M3 HUX; BBIIOJIHATH HECIOXKHbBIE IPE0OpPa30BaHUS TPUTOHOMETPUUECKUX
BBIPAYKCHU.

Tpuronomerpuieckue ypasuenusi (114)
YpaBHeHue COS X = a.
YpaBuenwue Sin X = a.
VYpaBHenue tg X = a.
Pemenne TpuroHOMeTpUYECKNX YPAaBHEHHM.
IIpuMepsl perieHns TpOCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB
Ocnoenas  yenp - cQOpMHUpPOBaTH Yy  yyallUXcsd YMEHHE pellaTh I[pocTelIIne
TPUTOHOMETPUYECKUE YPABHEHHUS W  O3HAKOMHUTb C OCHOBHBIMHU IIPUEMAMHM  PEILICHUS
TPUTOHOMETPUYECKUX YPABHEHUI.

Hrorosoe noBropenue (6 4)

Crenens ¢ paiMoHaIbHBIM NoKa3ateneM. [loBropenue

CreneHb ¢ IEHCTBUTENBHBIM [10KA3aTEIEM

Crenens C pallMOHAIBHBIM U IEHCTBUTEIIBHBIM ITOKA3aTeNIeM. Y TPOIIEHUE BBIPAXKEHU.
HppaunonansHsle ypaBHeHMs. MppanroHanbHble HEpaBEHCTBA

Pemenne nppanvoHanbHbIX YpABHEHUN U HEPABEHCTB.

PelreHne nmokasaTesbHbIX YPaBHEHUM U HEPABEHCTB

Pemenue norapudmuueckux ypaBHEHHN U HEPABEHCTB

Tpuronomerpuueckue GopmyIibl. YIpOIIEHHE BEIPAXKEHUH

Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHNN. PellleHne TpuroHoMeTpu4eCKuX HEPABEHCTB




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

10 kaacc
Ne HaumenoBanue pasneinos. Koun-Bo
n/m Tema ypoka 4acoB
I'naBa 1. «/lelicTBUTe/ILHBIE YHCJIA » 8
1 [{enbie u panmoHanbHbIC Yyncia. J[edcTBUTEIbHbIC YHCTa 1
- BeckoHeuHo yObIBaroIasi reOMeTpUYecKas Iporpeccus -
2-4 | ApudMeTnueckuii KOpeHb HATYPAIbHOU CTEIICHH 3
5-7 | CreneHsb C pallMOHAIBHBIM ITOKa3aTeIeM 3
8 Koumponvuasa paboma Nel no meme:"/[eticmeumenvhvie yucaa" 1
I'naBa 2. «CtenenHasi pyHKIus» 7
9 Amnanun3 KoHTpoJbHOM paboTsl. CtenenHas Gynkiwms. CBoiicTBa u rpaduk 1
10 | Crenennas ¢yukius. CBoiicTBa u rpaduk 1
11 | B3aumno oOpaTtHble QyHKIIMN. PaBHOCHIIbHBIC YpaBHEHHSI I HEPaBEHCTBA 1
12 | Pemenne ypaBHEHUH 1 HEPABEHCTB 1
13-14 | UppanuonanbHble ypaBHEHHS 2
HppanroHanbHbIE HEPABEHCTBA -
15 | Kowmponvrasa paboma Ne2 no meme. "Cmenennas ¢pynxyus" 1
I'naBa 3. «[loka3arenbHasi QyHKIUA» 8
16 | Ananu3 KoHTpoNbHOM paboTsl. [TokazaTensuas pynkuusa. CBoicTBa U rpaduk 1
17-18 | [Toka3arenpHbIC YpaBHEHUS 2
19-20 | Iloka3aTeybHBIC HEPABEHCTBA 2
21-22 | Cucrembl IOKa3aTeNbHBIX YPABHEHUH U HEPABEHCTB 2
23 | Konmpoavras paboma Ne3 no meme: "llokazamenvuas ¢pynxyus" 1
I'naBa 4. «Jlorapudgmuyeckas pyHKIus» 11
24 | AHanu3 KOHTpOIBHOM paboThl. Jlorapudmel 1
25 | Jlorapudmel 1
26-27 | CoiicTBa jJ0orapugpmoB 2
28 | JlecaTmuHble M HAaTypalbHBIE JIorapudmMer. PopMyna nepexonaa 1
29 | Jlorapudmunueckas ¢pynkuus. E€ cBoiicTBa 1 rpaguk 1
30-31 | Jlorapudmuueckue ypaBHEHHSI 2
32-33 | Jlorapugmuueckiue HepaBeHCTBA 2
34 | Koumpoavnas paboma Ne4 no meme: "Jlocapupmuuecxas ¢pynxyus” 1
I'naBa 5. «Tpuronomerpnueckue GpopMyJibi» 17
35 | AHanu3 KOHTpOJIbHOM paboThl. Paguannas mepa yria 1
36 | [ToBOpOT TOUKM BOKPYT Hadaa KOOPAWHAT 1
37 | OnpexneneHue CMHyca, KOCHHYCA U TaHT'€HCA yriia 1
38 | 3naku cuHyca, KOCHHYCa M TAHTCHCA 1
39-40 | 3aBHCHMOCTH MEXIY CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJIHOTO U TOTO )K€ yIJia 2
41-42 | TpuroHOMETpHUYECKUE TOKIAECCTBA 2
43 | Cunyc, KOCHHYC M TAHTSHC YTJIOB O U - O 1
44-45 | ®opMyIIbl CIOKEHHS 2
46-47 | CuHyC, KOCHHYC H TAaHT€HC JBOWHOTO yIJia 2
48-49 | dopmysbl NpUBEACHUS 2
50 | Cymma u pa3HocTh cHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB 1
51 | KoumpoavHnas paboma Ne5 no meme:"Tpuconomempuueckue popmynvt” 1
I'n1aBa 6. «TpuronomeTrpuyeckne ypaBHeHUs» 11
52-53 | AHanu3 KOHTPOJBHOM pabOThl. APKKOCHHYC YHCIIa. Y paBHEHHE: COSX=a 2
54-55 | Apkcunyc uncna. YpaBHeHHE: sinx=a 2
56-57 | ApkTraHreHc uncia. YpaBHEHHE: tgx=a 2




58-61 | Pemenue TpUroHOMETpUUECKUX YpaBHEHUH 4
- [Tpumeps! peneHus MPOCTEHITNX TPUTOHOMETPUUYECKUX HEPABEHCTB -
62 | Kommponavuas paboma Ne6 no meme:"Tpueonomempuuecxkue ypaeuenus'" 1
«ATOroBoe NoBTOPEHN 6

63 | Pemenue uppanroHanbHbIX ypaBHeHU 1 HepaBeHCTB. [loBTopeHue 1
64 | Pemenue noka3aTenbHBIX ypaBHEHHH U HepaBeHCTB. [loBTOpeHne 1
65 | Pemenue norapudmuueckux ypaBHeHUH 1 HepaBeHCTB. [loBTOpeHne 1
66 | Tpuronomerpuueckue GopMynbl. YIpolieHne Beipakenuii. [lopropenue 1
67 | Pemenue Tpuronomerpuyeckux ypapHenui. [loBropenune 1
68 | Kommponvuas paboma 3a kypc 10 kracca 1




