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Pazgea 1. [laanupveMble pe3yJabTaThbl OCBOCHHUS VYEOHOT0 MpeaMeTa

[Iporpamma obGecrieuynBaeT JOCTHKEHHE CIEAYIONIUX PE3YJIbTaTOB OCBOCHMS O0Opa30BaTENbHOM MPOTPaMMBl CpeaHEro (IOJTHOT0) OOIIEeTo
o0Opa3oBaHMUs:

JINYHOCTHBIC:

c(OPMHUPOBAHHOCTh MPEJACTaBICHUN 00 OCHOBHBIX JTanax HCTOPUM U O Hambojee BaKHBIX COBPEMEHHBIX TEHICHLUSAX pPa3BUTUSA
MaTeMaTU4eCKO HayKH, 0 IPOPEeCCHOHATIBLHOM J1eATEIIbHOCTH YUEHBIX-MaTEMaTUKOB;

CHOCOOHOCTH K 3CTETHYECKOMY BOCTIPHATHIO MaTEMAaTHYECKUX 0OBEKTOB, 3a/1a4, peIICHUH, pacCyX/1CHUH;

c(OPMHPOBAHHOCTh TOTPEOHOCTH B CaMOpeaTU3allMd B TBOPYECKOH JESATENbHOCTH, BBIPAXKAIOIIASACA B KPEATHBHOCTU MBIIUICHUS,
VHULAATUBE, HAXOAYUBOCTH, aKTUBHOCTH IPH PELICHUU MAaTEMAaTUYECKUX 3a]1a4;

noTpeOHOCTh B CaMO0OpPa30BaHNH, TOTOBHOCTh IPUHUMATH CAMOCTOSTEIbHBIC PEILICHHS.

MeTanpeaMETHbIC:

dbopMupOBaHUE MOHSATUITHOTO anmapaTa MaTEMaTHUKU U YMEHHUS BUJETh MPUIOKEHUS TOTYyYSeHHBIX MAaTeMAaTHUECKUX 3HAHUN NI ONTUCAHUS
U pelieHus mpodieM B IPYruX AUCHUILINHAX, B OKPYKAIOIICH KU3HU;

(dbopMHpOBaHHE HWHTEIUICKTYaIbHON KYJIbTYpPbI, BBIpXKAIOLIEMCS B pa3BUTHH a0CTPAKTHOTO M KPUTHUYECKOTO MBIIUICHUS, B YMEHHUHU
pacrno3HaBaTh JIOTHUECKA HEKOPPEKTHBIC BBICKA3bIBAaHUS, OTIMYATH TUIIOTE3Y OT (paKTa, MPUMEHSATh WHIYKTHBHBIC U JICTYKTHBHBIC CITOCOOBI
paccyXKaeHnH, CIIOCOOHOCTH SICHO, TOYHO M TPaMOTHO (hOPMYIHPOBATH U ApTYMEHTUPOBAHHO M3JIaraTh CBOM MBICJIH B YCTHOW U MIUCbMEHHOMN
peun, KOPPEKTHOCTH B OOIIEHUM;

¢dbopMupoBaHue HHPOPMAIMOHHON KYJIbTYpPBHI, BBIPAXKAIOLIEMCS B YMEHHUU OCYIIECTBISATH IMOHMCK, OTOOp, aHalu3, CHUCTEMaTH3alUI0 U
Kjaccupukanuo HHGOpPMAaLIUY, UCTIOIb30BaTh PA3IMYHbIE HICTOYHUKHN UH(DOPMALMK [V pelieHHs y4eOHbIX Mpoliem;

(dbopMUpOBaHHE YMEHUS IPUHUMATD PEIICHUE B YCIOBUSIX HEMOIHON U M30BITOYHON MHPOpMAIUY;

dbopMupoBaHHE TPEACTABICHUNA O TMPUHIUIAX MATEMATHUYECKOrO MOJCIHUPOBAHHMS W TNPUOOPETEHUH HAYalbHBIX HABBIKOB
HCCIIEA0BATEIIBCKOM NEATEIIBHOCTH;

c(hopMUpOBaHKUE YMEHHS BUJIETh PAa3INYHbIC CTPATETHH PEIICHUS 3aa4, TUTAHUPOBATh U OCYIIECTBIISATh ACSITEILHOCTh, HAIIPABIEHHYIO HA UX
pelieHue, NpoBepsATh U OLICHUBATh PE3yJIbTaThl IEATEIILHOCTH, COOTHOCS MX C MOCTABICHHBIMU LEISIMU U JTUYHBIM KU3HEHHBIM OIBITOM, a
TaKXKe MyOJMYHO TPENCTaBIATh €€ pe3yiabTaThl, B TOM YHCIE C HCIOJb30BAaHUEM CPEICTB MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH.

NnpeaMeTHbIC:

OOBSICHATH HJICU  METOBl MATEMATHKH KaK YHHBEPCAILHOTO SI3bIKa HAYKH U TEXHUKH, CPEICTBA MOACITUPOBAHUS SBJICHUN U MTPOIIECCOB;
000CHOBBIBATh HEOOXOJUMOCTh PACIIUPEHUS YUCIOBBIX MHOXKECTB (IIEJIbIe, pAllMOHAIIBHBIC, IEHCTBUTEIBHBIC YHCIIA) B CBS3H C PA3BUTHEM all-
reOp#l (peleHre ypaBHeHHH, OCHOBHAS TeopeMa anreophl);

OIMCHIBATH KPYT MaTeMaTHUECKUX 3ajad, JUIsl PEIICHHUs] KOTOPBIX TpeOyeTcs BBEACHUE HOBBIX MOHITUHN (CTETICHb, apU(PMETUICCKHI KOPEHb,
norapudmM; CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC; apKCUHYC, apKKOCHHYC, ApKTaHTeHC, apKKOTAHTEHC); IMPOU3BOJIUTH TOXKJIECTBEHHBIC
npeoOpa3oBaHus, BEIYUCIATH 3HAYCHHS BBIPAXKEHUH, pelIaTh YpaBHEHHUS C paJUKallaMu, CTEMEHsIMH, JorapupmMamMu ¥ TPUTOHOMETPUUECKIUMHU
GyHKIUSIME (B HECJIOXKHBIX CIydasX, ¢ MPUMEHEHUEM OMHOW- NBYX (OpPMYN W/WIM 3aMeHbl TEPEMEHHOW), B TOM YHCJIE IMPHU PEIICHUU
MPAKTUYECKHUX PACUETHBIX 3aJ1a4 U3 OKPYKAIOIIETO MUpPa, BKIIOYAs 33J]aui M0 COIUATbHO-DKOHOMUYECKOW TEMATHUKE, H M3 00JIACTH CMEKHBIX



JUCIUTUINH;
IPUBOJUTH IMPUMEPHI PEANBHBIX SBICHUHM (IIPOLECCOB), B TOM YHUCIE MEPUOJUYECKUX, KOJIMUYECTBEHHBIE XAPAKTEPUCTUKH KOTOPBIX
OIUCHIBAIOTCS € MOMOUIbIO (YHKIMI; MCIOJIB30BaTh T'OTOBbIE KOMIIBIOTEPHBIE MPOrPaMMBbl JJIsl WILTIOCTpPALMM 3aBUCUMOCTEH; ONpEAeNATh
3Ha4eHrne (DYHKIWU 0 3HAUYCHHUIO apryMEHTa; M300pa)kaTh HA KOOPAWHATHOHN IUIOCKOCTH TPa(UKH 3aBUCHMOCTEH, 3aJJaHHBIX OIMCAaHHEM, B
TabauaHOU (popme WiH (HOPMYIIOi; OMUCHIBATh CBOWCTBA (DYHKIMIA C OMOpoi Ha uX Trpaduku (00yacTh onmpeneneHus U 00JacTh 3HAYCHUH,
BO3pacTaHue, yObIBaHUE, MEPUOJIUYHOCTh, HAUOOIbIIee U HaMEHbllee 3HaueHUs (YHKLWHU, 3HAUEHUS apryMEeHTa, MPH KOTOPBIX 3HAYCHHE
GYHKIMM paBHO [@HHOMY YMCIy WM OoJblle (MEHbIE) AaHHOTO YHWCia, MoBeJeHHE (YHKIMH Ha OECKOHEUYHOCTH); MEPEUUCATh H
WTIOCTPUPOBATh, MCHOJB3YsI TpadUKH, CBONCTBA OCHOBHBIX 3JEMEHTAPHBIX (DYHKIUI: JIMHEWHOW M KBaApaTHUYHOW (PYHKIIMIA, CTENEHHBIX
GYHKIMI ¢ [enplM TOKa3aTelneM, KOpPHS KBagpaTHOTO MU KyOWYEeCKOro, JOrapupMUYECKUX U TOKa3aTeNbHBIX, TPUTOHOMETPHUYECKUX;
COOTHOCHUTH PealibHbIe 3aBUCHUMOCTH U3 OKPYXKAIOIIEH KU3HU U U3 CMEXKHBIX TUCHUIUIHH C JIEMEHTApHBIMU (DYHKIIMSIMH, J€NaTh BBIBOJBI O
CBOMCTBAX TaKUX 3aBUCUMOCTEH;

OOBSICHATh Ha TNpHUMEpax CyTh METOJAOB MaTeMaTHYECKOTO aHajau3a JJs HCCleloBaHMs (DYHKIMA W BBIYUCIEHUS IUIomanen ¢uryp,
OTpaHWYEHHBIX TpadukamMu QYHKIUN; OOBACHITH TEOMETPUUECKUH M (UBUYECKUH CMBICT TMPOU3BOJHOMN; BBIUMCISATH IMPOU3BOJIHBIE
MHOTOYJIEHOB; T0JIb30BAThCsl MOHSATHEM IPOU3BOJHON INpHU ONUCAHUU CBOWCTB (pyHKUMH (Bo3pacraHue/ yObIBaHME, HauOoOJjblllee U Hau-
MEHBIIICe 3HAUYCHHS);

MIPUBOJIUTH NPUMEPHI MIPOIIECCOB U SIBJICHUIN, UMEIOIINX CIy4YallHbIM XapaKTep; HaXOAUTh B MPOCTEHIINX CUTYALMSIX U3 OKPYKAIOIIEH KU3HU
BEPOSATHOCTh HACTYIUICHHUS CIy4ailHOTO COOBITHS; COCTABJSTh TaOJNMIBI pAacTpeieNieHUs] BEpPOSTHOCTEH; BBIUUCISITH MaTEMaTUYECKOE
OKHUJIaHUE CITy4yalHOUN BEJIUYMHBL;

OCYIIECTBIISAT, WH(MOPMAIMOHHYIO TIepepaboTKy 3aj1adu, MmepeBojas WHPOPMAIMI0O HA SI3BIK MaTeMaTHYECKHUX CHMBOJIOB, IMPEACTABIISS
coJieprKalrecs B 3a/1a4ax KOJIHMYECTBEHHBIC TaHHBIC B BUAE GopMy, TaOIHII, rpagiKOB, IMArPaMM H BBITIONHSS OOpaTHBIE AEUCTBUS C IETBIO
u3BJedeHus: nHpopMalu u3 Gopmyll, Tabuul, rpaduKoB U Ap.; UCXOAS U3 YCIOBHUS 3a/1a4H, COCTABISATH YMCIOBHIC BBIPAXKECHUS, YPAaBHEHHUS,
HEPaBEHCTBA M HAXOIHWTh 3HAUYCHHS] MCKOMBIX BEJIMYMH; M3JIaraTb M OQOPMIISTh PELICHHE JIOTUYECKU MPABUIIBHO, C HEOOXOAWMBIMHU TOSIC-
HEHUSIMHU.

XapaKTepU30BaTh CUCTEMBI LIEJIbIX, PALlMOHAIBHBIX, IEHCTBUTENIbHBIX, KOMIIJIEKCHBIX YHCEN; IPUBOAUTH IPUMEPHI PACHIIMPEHUS JJIEMEHTAaPHbBIX

GyHKIMM Ha 00J1aCTh KOMIUIEKCHBIX YHCET;

JaBaTh ONpeneneHus, (opMyIUpoBaTh M JOKa3blBaTh CBOICTBa KOpHEW, cTereHed, gorapudmoB, TPUTOHOMETPUUECKUX (YHKIUIL;
dbopMynupoBaTh W JOKa3bIBaTh TEOPEMY O PAIMOHAIBHBIX KOPHSIX MHOTOYJICHA; aHAJTU3UPOBaTh (HOPMYIUPOBKH OMpENEIeHUN, CBOMCTB U
JI0Ka3aTeJIbCTB CBOMCTB;
peliats ypaBHEHHUS, HEpaBEHCTBA, CUCTEMbl YpaBHEHUI M HEPABEHCTB, COJIEp)Kalllie CTEMEHHBbIe, MOKa3zaTeJbHbIe, JorapudMUyecKue,
TpuroHomerpuueckue (QyHkuuu (0e3 OrpaHMYeHUss MO YPOBHIO CIIOKHOCTH TOXKJIECTBEHHBIX INPEOOpa3oBaHUil); HCIOJIB30BaTh HJCHO
KOOpJMHAT Ha TUIOCKOCTH IIJIsl TPEJCTABICHUS anreOpandecKux OOBEKTOB (ypaBHEHUH, HEPABEHCTB, CHCTEM C ABYMs MEPEMEHHBIMH); HC-
MOJIb30BaTh CBOWCTBA ()YHKIUH, BXOIAIIUX B YpaBHEHHE, AJii 000OCHOBAHUS YTBEPKICHUI O CYIIECTBOBAHUM PEIICHUN M 00 WX KOJIHUYECTBE;
HCII0JIb30BaTh TOTOBbIE KOMIIBIOTEPHBIE POTrPaMMBI JUIs TOMCKA ITYTH PEICHHs YPAaBHEHUI U HEPABEHCTB;

XapaKTepu30BaTh MOBEACHUE (YHKIUN, B TOM UYHCJIE OTPaHMYEHHOCTb, MEPUOJIUYHOCTh, HAIMYHME JIOKAJbHBIX MAaKCUMYMOB U MUHUMYMOB;
MPUMEHSIST anmnapar 3JeMEeHTApHBIX (QYHKUUN, CTPOUTh U HCCIIEI0BAaTh MaTeMaTHYECKHE MOJIEIHN PeajbHbIX 3aBUCHUMOCTEH U3 OKpY’Karolen
XKU3HM M U3 CMEKHBIX JHUCLUMIUIMH, XapaKTepU30BaThb CBOMCTBAa 3THUX 3aBUCUMOCTEH, MCXOAS W3 IOJYYEHHBIX PE3yJbTAaTOB; IPHUBOJIUTH
MpUMEpPHI (U3 CMEXHBIX TUCIUIUIMH), TOKAa3bIBAIOIINE OTPAHIYEHHUS B IPUMEHEHUN MaTeMaTUYECKUX MOJIeIeH;

IPUMEHATH UJIEU MPENETHFHOTO0 Mepexoa K ONpeeIeHUIO BeTHUYNHBI 0ECKOHEYHOM MEePUOINIECKON NeCATUIHONU IPOOH, BEIYUCICHHUIO AJIUHBI
OKDVYKHOCTH. TIOMIAIN KDVTa, TUIOIIaaei MOBEPXHOCTEH 1 00bEMOB Tell BpallleHUsI, 000CHOBAHUIO HEMIPEPHIBHOCTH SJIEMEHTAPHBIX (YHKIIHIA;
HCTIOJIb30BAaTh SI3bIK CTEDEOMETDHH ISl OMTUCAHUS OOBEKTOB OKDVIKAIOIIETO0 MUDA;

MCIIOJIb30BaTh MOHATUHHBIN annapar U JIOTHYECKYIO CTPYKTYPY CTEPEOMETPUH;



NDUBOIUTH TIDUMEDBI DEANbHBIX OOBEKTOB. MDOCTDAHCTBEHHBIC XADAKTEDUCTHKH KOTODBIX OIMCBHIBAIOTCS C IMOMOIIBIO T'€OMETPUYECKUX
TEDMHUHOB W OTHOIICHUN: TapaJUICILHOCTU U TIEPIICHANKVISIDHOCTH. DABEHCTBA. MOI00HS. CHMMETDHUU:

UMETh NPEICTAaBICHHE O MHOTOIPDAaHHMKAX M TeJaX BPAIICHHWS: DACIO3HABATh HA YEPTEXKaX W MOIENSAX IUIOCKHE M TMPOCTPAHCTBEHHBIE
reoMeTPUIecKre hUrVDBL. COOTHOCUTH TDEXMEPHBIE OOBEKTHI C X OMMCAHUSIMHE, YEPTEKAMH, H300PAKEHUSIMH;

BBITTOJTHATh T€OMETPUIECCKUE ITOCTDOCHHUS:

OOBSACHATH METOIBI NADAJIIETLHOTO U LIEHTPATBHOTO TPOEKTUPOBAHMS,

CTDOMTH MIPOCTEHINNE CEUYCHHSI TEOMETDHUCCKUX TElT:

UCCIICNIOBATh M OIUCHIBATH IPOCTPAHCTBEHHBIC OOBEKTHI, ISl YE€T0 MCIOIb30BaTh: CBOMCTBA TIOCKMX U MPOCTPAHCTBEHHBIX F€OMETPUYCCKHX
dburvo:

MIDOBOINTH IOKA3aTENbCTBA TEOMETPHUECKUX TEOPEM; MPOBOAUTH MUCHMEHHBIE M YCTHBIE JIOTUYECKHUE 00OOCHOBAHUS TIPU PEUICHUM 33/1a4 Ha
BBIUMCJICHHUE U T0KA3aTEIbCTBO:

OOBSCHATh HA MPHUMEpPax CyTh I€OMETPUYECKHX METOJOB OOOCHOBAHHS PEIICHHUS 3a/Jady: METOJOM OT MPOTUBHOTO W METOJOM Mepedopa
BapUaHTOB;

UCIIOJTb30BaTh B OTHOIICHUHM F€OMETPDUYCCKHX (hUTVD TOTOBBIE KOMIBIOTEDHBIE MIPOTDAMMBI JUII TIOCTPOSHUS. TIDOBEICHUS YKCIICDUMEHTOB H
HAOJIONCHNH HAa IUIOCKOCTH M B MPOCTPAHCTBE; HCIIOJIB30BaTh MPOTPAMMEI, IO3BOJISIFOIINAE MPOBOJMTH SKCIIEPUMEHTHI W HAOIIOICHUS
JTUHAMUYECKH (B IB)KCHUN ).



IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA MATEMATHKA B 10 KJNIACCE

Ne, | Monynn [I;mannpyeMble pe3ynbTaThl
/1 COJZIEepKaHUsA Boinyckauk Hayuurtes (1-if ypoBeHb) BbINyCKHUK MOJYYUT BO3MOKHOCTD (2-if ypOBEHbD)
1 Auiredpa u Hayasa
MaTeMaTHYECKOIr0
aHajmM3a
1.1 | DnemeHTH TEOPUH - ONIEpUPOBATH MOHATUSIMU: KOHEUHOE MHOKECTBO, - ONEPUPOBATH MOHATUSIMU: IPOMEKYTOK C
MHOECTB U OCCKOHEYHOE MHOKECTBO, YHCIIOBBIC MHOYKECTBA Ha BBIKOJIOTOM TOYKOM, rpaduueckoe mpecTaBIeHUue
MaTeMaTHIeCKOM KOOPJIWHATHOM MPSIMOM, SJIEMEHT MHOKECTBA, TOAMHOXKECTBO, | MHOKECTB Ha KOOPAMHATHOM INIOCKOCTH;
JIOTUKHU nepeceueHue u 00beJUHEHHE MHOXKECTB, OTPE30K, MHTEPBAT, - IPOBEPSITH NPUHAIICKHOCTD JJIEMEHTA MHOXKECTBY,
- HaXOJIUTh NepeceueHre u 00beIMHEHNE IBYX MHOKECTB, 3aJTAHHOMY OTIMCAHUEM;
MIpeICTaBICHHBIX rpauecKu Ha YHCIOBON MPSIMON; - HAaXOJUTh MEePECEUCHNE U 0O0BETMHEHNE HECKOIBKUX
- CTPOUTbH Ha YMCJIOBOU MPSIMOM MOAMHOXKECTBA YUCIOBOTO MHOECTB, TIPEJICTABJIICHHBIX TpadUueCKH Ha
MHOXECTBA, 3aJaHHOE IIPOCTEUILINMH YCIOBUAMY, YHUCJIOBOM IIPSIMOM, HA KOOPAMHATHOM IIJIOCKOCTH;
- OIIEPUPOBATH MOHATUSIMH: YTBEPKIeHUE (BHICKa3bIBaHUE), - IPOBOJUTH JOKA3ATEIbHBIC PACCYXKICHUS IS
OTPUIIAHKE YTBEPKIACHUS, UICTUHHBIC U JIOXKHBIC YTBEPKICHUS, | 0OOCHOBaHUS HCTUHHOCTH YTBEPKICHUU.
CJICICTBHE, YACTHBIN CIIy4ail O0IIEeT0 yTBePKIACHUS, B noBcenHeBHOM XKU3HU U IPU U3YYEHUH APYTUX
KOHTPIIPUMED; Y4eOHBIX MPEIMETOB:
- pacro3HaBaTh JIOKHBIC YTBEP)KIICHHSI, OIITUOKHU B - UCT0JIb30BaTh YHCJIOBbIE MHOKECTBA HA
pacCyXIEHHUSX, B TOM YHCIIE C UCIIOJIb30BAHUEM KOOPAMHATHOM IIOCKOCTH ISl OIIMCAHUS PEAIbHBIX
KOHTPIPUMEPOB. MPOIECCOB U SIBJICHUIA;
- IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS MPU
B moBceTHEBHOM JKHU3HU M IPU U3yUYEHUHU IPYTUX YICOHBIX pELIEeHNH 33124 U3 IPYTUX MPEIMETOB.
MPEIMETOB:
- UCTI0JI30BaTh YMCJIOBbIE MHOXKECTBA HA KOOPIMHATHOMN
IPSIMOM;
- IPOBOJUTH JIOTUYECKHUE PACCYKICHUS B CUTYALUAX
IMOBCEAHEBHOM JKU3HH.
1.2 | Yucna v BeIpaXXeHUsSI | - OIEPUPOBATH MOHATHUSAMHE: HATYPAIBHOE U LIEJI0E YUCIIO, - ONIEPUPOBATH MOHATHSIMH: PaJlUaAHHASI MEPA YIJIa;

JETUMOCTh YuCeN, OOBIKHOBEHHASI P00, IECATUIHAS TPOOb,
paIrMoHaIbHOE YKCII0, HPPAMOHAILHOE YHCIIO, TPUOIMKEHHOES
3HAUEHUE YUCIa, YacTh, JOJS, OTHOIIEHUE, IPOLIEHT, MacIITab;
- OTIEPUPOBATH MOHATHIMH: JJOrapu(mM Jucia,
TPUTOHOMETPHUYECKAst OKPYKHOCTh, TpalyCHasi Mepa yriia,

YHCJIA € U T;
- HaXOJUTh 3HAUYECHUS KOPHS HATypaJbHOU CTENICHH,
CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCIICM, HOFapI/I(bMLI,
UCIOJIB3YS IMPU HEOOXOJUMOCTH BbIUHCIUTEIbHBIC
YCTPOICTBA,;




CHUHYC, KOCUHYC, TAHT'€HC Y KOTAHT€HC YIJIOB, UMEOIINX
IIPOM3BOJIBHYIO BEJTUYHHY;

- BBITNIOJHATH apu(MeTHUeCKUe 1eUCTBUS C LIEbIMU U
palMOHaIbHBIMU YHCIIAMH, COYETAs YCTHBIE U INCbMEHHBIE
NpUEMBI, TPUMEHSS IPU HEOOXOIUMOCTH BBIYNCIIUTENIbHBIE
YCTPOMCTBA;

- CPaBHUBATh PAllMOHAIIBHBIE YNCIIa MEXIY COOOM: CpaBHUBATh
C PALIMOHAJIBHBIMU YMCJIAMH 3HAYEHUE LIEIIBIX CTEIICHEH Yuce,
KOpHEH HaTypajabHOW CTETICHHW U3 YHCEI, Jorapu(MOB YUCe B
IIPOCTHIX CIIy4asx;

- BBINOJIHATH HECJIOKHBIE IPE0OPa30BaHUS YHCIOBBIX
BBIPAJKCHUM, COAECPKAILUX CTEIICHU YHACEII, KOPHU U3 YHCEIL,
JorapuMbl YHUCET;

- IOJI30BATHCS OLIEHKOW U MMPUKUJIKOU ITPU IPAKTUYECKHUX
pacuérax;

- 1300pakaTh TOYKaMHU Ha KOOPAWHATHOM MPSIMOH IIeTbIe U
palOHaIbHbIE YNCIA: LEJIble CTEIICHU YUCEIl, KOPHU
HATYpaJIBHOM CTETICHN U3 YMCEIl, JIOTapu(MBI YrCes B MTPOCTHIX
CIIy4asix;

- BBITIIOJIHATH HECIIOKHBIE TPE0Opa30oBaHMsl LIETIBbIX U IPOOHO-
palMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUH;

- BBIpaXXaTh B IIPOCTEHIINX CIy4asiX U3 PaBEHCTBA OJIHY
IIEPEMEHHYIO Yepe3 ApYyrue;

- BBIYUCIIATH B IPOCTHIX CIy4YasX 3HAYECHMs YACIOBBIX U
OYKBEHHBIX BBIPAXXECHUH, OCYIIECTBIISS HEOOXOMMBbIE
II0JICTAHOBKH U Npeo0pa30oBaHMUs;

- 1300pakaTh CXeMAaTUUYECKU yIrojl, BEIMYMHA KOTOPOTrO
BBIP)KCHA B IPAycax;

- OLICHUBATh 3HAKHU CHUHYCa, KOCUHYCA, TAHT€HCA KOHKPETHBIX
YTJIOB.

B noBceaHeBHOM KU3HU U MTPU U3YYEHUH IPYTUX YUSOHBIX
IIPEIMETOB:

- BBITNIOJIHSATH JIEUCTBUS C YHCIIOBBIMU JIAHHBIMU MPU PELICHUH
3a/1a4 NPAKTUYECKOr0 XapaKTepa, UCIOb3ys IIPU

- IPOBOAMTH 110 U3BECTHBIM (hOpPMYIJIaM U IpaBHIaM
npeoOpa3oBaHusl OYKBEHHBIX BBIPa)KEHUH,
BKJIIOYAIOIIUX CTENEHHU, KOPHU, JJOTapuPMbl U
TPUrOHOMETpUUYECKHE (HOPMYIIBI;

- HAXOJIUTh 3HAYEHMSI YMCIIOBBIX U OyKBEHHBIX
BBIPa)KEHUI, OCYIIECTBIISAS HEOOXOIUMBIE
MOJICTAHOBKH U ITPe0Opa30BaHNUS;

- OLICHMBATh 3HAKU KOTAHI€HCA KOHKPETHBIX YIJIOB;
UCIIOJIb30BaTh MPH PEIIEHUH 3a]1a4 TaOJIUUHbIE
3HAYEHHUSI TPUTOHOMETPUIECKUX (PYHKIIHIA YTIIOB;

- BBINOJIHATH IEPEBOJ] BEJIUUMHBI yIJIa U3 paJUaHHON
MEPBHI B TPayCHYIO M 0OpaTHO.

B noBceaHeBHO KU3HU U IPU U3YYEHUH JAPYTUX
y4€OHBIX MPEAMETOB:

- BBINOJIHATH JIEHCTBHSI C YUCIOBBIMU JAHHBIMU IPU
pElIeHUN 3a/1a4 U3 Pa3IuYHbIX 00JacTell 3HaHUM,
UCTOJb3Ys P HEOOXOIUMOCTH CIIPABOYHBIE
MaTepuaja 1 BIYMCIUTENbHbBIE YCTPOICTBA;

- OLICHUBATbh, CPABHUBATh U UCTOJIb30BATh MPU
pELICHNH IPAKTUYECKUX 3aJja4 YHCIOBbIE 3HAUYCHUS
peanbHBIX BEJIMYUH, KOHKPETHBIC YHCIIOBBIE
XapaKTePUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA.




HGO6XO}II/IMOCTI/I CIIpaBOYHBIC MaTCpHUalia U BBIYUCIUTCIbHBIC
YCTPOMCTBA;

- COOTHOCHUTD PC€AaJIbHBIC BEIIUYHNHBI, XapaKTECPHUCTHUKN 00BEKTOB
OKPY’KaIOILEr0 MUpPa C UX KOHKPETHBIMU YUCIIOBBIMU
3HAYEHUSIMU,;

- HCHOJIb30BaTh METOABI OKPYIJICHUSA U IPUKUIKU IPU
PELICHUH IPAKTUYECKUX 3aJa4 TOBCEIHEBHOM JKU3HH.

1.3

YpaBHeHUA U
HEpPaBEHCTBA

- PemaTte nuHelHbIC YPpaBHCHUS U HCPABCHCTBA, KBAAPATHLIC

ypaBHEHWUSI,

- pemiaTh Jorapu()MUUECKHIE U MOKa3aTe/IbHbIC YPaBHEHHsI BUIa
bx +

log.(bx + ¢) =d, a™"°=d (rne d MokHO NpeACTABUTE B BUJIE

CTETEHH ¢ OCHOBaHMEM A) U HepaBeHCTBa Buja log, X < d, a* <
d (rae d MOXHO MPeICTaBUTh B BUJIE CTEIIEHU C OCHOBAaHHEM a);
- IPUBOJUTH HECKOJIBKO IIPUMEPOB KOPHEU
TPUTOHOMETPUYECKOT0 ypaBHEHHs BUIa SiN X = &, COS X = 4,

tg X = a, ctg X = a, rae a — TabnuYHOE 3HAYCHHE
COOTBETCTBYIOILEH TPUTOHOMETPUUYECKON PYHKIINU.

B noBceiHEBHOI KU3HU U IPU U3YYSHUU APYTUX y4eOHBIX
MIPEIMETOB:

- COCTaBIIATh U PEIATh YPABHEHUs, CHCTEMbI YPaBHEHUN U
HepaseHcmaa NPYU PEIICHUH HECIIOKHBIX MPAKTUYECKUX 3a1a4.

- pelaTh HECJIOKHBIE PALlMOHAJIbHBIE,
[I0Ka3aTejbHbIE, IOrapu(pMUIECKHE,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI, IPOCTENIINE UPPALMOHAIbHBIC YPABHEHMS
U HEPaBEHCTBA,

- ACTIOJIb30BaTh METObl PELICHUS] YPABHEHUM:
IIPUBEJCHUE K BUIY «IIPOU3BEACHUE PABHO HYIIIO»
WJIN «4aCTHOE PAaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIb30BaTh METOJ UHTEPBAJIOB JUIsl PEILICHUS
HEPaBEHCTB;

- UCTIOJIb30BaTh rpapuUeCcKuil MeTo I 1t
NpUOIMKEHHOTO pelIeHNs] ypaBHEHUN U HEPABEHCTB;
- n300pakaTh Ha TPUTOHOMETPUUECKOI OKPYKHOCTH
MHOX€ECTBO PEIIEHUN TPUTOHOMETPUUECKUX
YPaBHEHUH U HEPABEHCTB.

B noBceTHEBHOM KU3HU U IIPU U3YYEHUU APYTUX
y4eOHBIX MMPEIMETOB:

- COCTaBIIAATh U PEIIATh YPABHEHUSI, CUCTEMBI
YPaBHEHHI U HEPABEHCTBA IIPH PEILICHUN HECJIOKHBIX
IIPAKTUYECKUX 3aJa4d U 3aJa4 U3 Ipyrux y4eOHbIX
IIPEIMETOB;

- ACII0JIb30BaTh YPABHEHUS U HEPABEHCTBA IS
IIOCTPOCHHUS U UCCIICJOBAHMSI IPOCTEHIINX
MaTEeMAaTHYECKUX MOJENEH pealbHbIX CUTyaluil WIN
IIPUKJIAIHBIX 3a]a4;

- YMETb HHTEPIPETUPOBATH MTOITYYEHHBIN IPH
PEILICHNN ypaBHEHUS, HEPABEHCTBA WJIM CUCTEMBbI




pe3ynbTaT, OIEHUBATh €T0 MPABIONIOA00NE B
KOHTEKCTE 3a[laHHOMN peaIbHOW CUTYAIIMH WIIH
MIPUKJIAHOMN 3a/1auu.

1.4

DyHKIMHT

- OnepupoBaTh NOHATUSAMU: 3aBUCUMOCTb BEJIMYMH, (PYHKLHS,
apryMeHT U 3HaueHue (pyHKIIH, 001acTh ONpPEIeIICHIS 1
MHOX€ECTBO 3HaUCHUH (yHKLNH, rpaduK 3aBUCUMOCTH, rpaduk
¢GbyHKIMYU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHue U yObIBaHHE (YHKLIMU HA YHCIOBOM
NPOMEXYTKE, HAanOOJIbIlIee ¥ HAUMEHBIIEe 3HAYCHUS (PYHKITUH
Ha YUCJIOBOM MPOMEXKYTKE, epuoandeckast pyHKIMs, IEPUOL;
- OTIEpUPOBATh NOHIATUSMMU: MIpsiIMasi U oOpaTHas
IIPONOPLUOHAIBLHOCTD, JINHENHHAs, KBapaTUYHAs,
jorapudmuueckas U nokasaTtesnbHas QyHKIUY,
TPUTOHOMETpUYECKHE (DYHKIINU;

- pacrio3HaBaTh rpauku GyHKIMUNA IpsiMOi U 0OpaTHOM
IIPONIOPLIMOHANIBHOCTH, JIMHEWHOW, KBaIPATUYHOM,
Jorapu(pMUUEcKol, MOKa3aTeIbHON U TPUTOHOMETPUYECKUX
(GYHKIUH 1 COOTHOCUTH UX € (OpMYTaMU, KOTOPbIMU

OHM 33/1aHBI;

- HAXOJIUTh 10 rpaduKy NPUOIKEHHO 3HAUYCHUS (PYHKIMH B
3a/laHHBIX TOYKaX;

- OTIpeNIeNsATh MO rpaduKy CBOMCTBA GYHKINU (HYIH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH MOHOTOHHOCTH,
HanOOJIbIINE M HAUMEHBIIINE 3HAYCHUS U T. I1.);

- CTPOUTH 3CKU3 rpaduka GyHKIUH, YIOBICTBOPSIOMIEH
NpUBeAEHHOMY Ha0OpY YCIOBUH (ITPOMEKYTKH BO3pACTAHUS U
yObIBaHUs, 3HaU€HHE (PYHKIMU B 3aJJaHHOU TOUYKE, TOUKU

3KCTPEMYMOB).

B noBceiHEBHOI KU3HU U IPU U3YYCHHUU APYTUX yIeOHBIX
IPEIMETOB:

- OTIPENIeNSATh N0 TpadKaM M CBOMCTBA PEaIbHBIX MPOLIECCOB U
3aBucHUMoOcTel (HauOoJIbIINe M HAUMEHbIINE 3HAYeHHUS,
IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, IPOMEKYTKHU
3HAKOIOCTOSIHCTBA, ACUMNIMOMbL, TIEPUOA U T. 11.),

- OnepupoBaTh NOHATUAMU: YETHAS U HEUETHAS
GyHKIWH,

- CTPOUTH 3CcKU3 rpaduka QyHKIUH,
YZIOBJIETBOPSIOLIEH NpUBEAEHHOMY Ha0Opy YCIOBUMI
(MpoMeXyTKH BO3pacTaHus U yObIBaHHUs, 3HAUCHUE
(GyHKIMY B 33/1aHHON TOYKE, TOYKU IKCTPEMYMOB,
acumnmomol, Hyau GyuKyuy u m. 0.);

- OTIPENENSITh 3HaueHUe QYHKIUH 110 3HAYEHUIO
apryMeHTa Ipu pa3IMyuHbIX CIIOCO0axX 3a/1aHus
byHKINY,

- CTPOUTD IpaMKu U3yUEHHBIX (YHKIIUH;

- pelaTh ypaBHEHUs, IPOCTENUIIINE CUCTEMBI
YpaBHEHMH, UCIIOJIB3Ys CBOMCTBA (DYHKIMH U HX
rpaduku.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHHUH IPYrUX
y4eOHBIX MPEIMETOB:

- OTIPeNIeNATh O TrpaduKaM U UCnOIb308amb OJis
peutenus nPUKIAOHbIX 3a0a4 CBONCTBA peabHbIX
MIPOIIECCOB M 3aBUCUMOCTEH (HauOOIbIIINe U
HAaUMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PAaCTaHUSA U
yOBbIBaHUs, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
acumMnmomol, IEPUOA U T. I1.), UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON
CUTyalluHy;

- onpeoensmy no 2pagpuxam npocmeriviue
XapakmepucmuKku nepuooudecKux npoyeccos 8
Ouono2uu, IKOHOMUKe, My3biKe, pAOUOCEA3U U M. M.
(amnaumyoa, nepuoo u m. n.).




WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYALIUHU.

1.5 | DiuemeHTHI - OnepupoBaTh MOHSATUSMU: TIPOU3BOAHASI PYHKIIUU B TOUKE, - BBIYHCIISITH TIPOU3BOIHYIO OJTHOYICHA, MHOTOWICHA,
MaTeEMaTHYECKOIO KacaresbHas K rpaduky QyHKINUH, TPOU3BOAHAS (PYHKIIUH; KBaJIPaTHOT'O KOPHSI,
aHam3a - OTIPE/ICIIATh 3HAYCHUE MPOU3BOJTHON (PYHKIIMH B TOYKE TIO MIPOU3BOHYIO CYMMBI (DYHKIIHI;
U300paKEHHUIO KacaTeIbHOM K rpaduKy, IPOBEAEHHON B 3TOM - BBIYUCIISATH MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKITHIA
TOYKE; M UX KOMOMHALIHIA,
- peniaTh HECIOKHbBIE 3a/1a4l Ha IPUMEHECHHUE CBSI3U MEIKITY UCTIONB3Ysl CIIPABOYHBIC MAaTEPHAJIbI;
IPOMEKYTKaMH MOHOTOHHOCTH M TOYKAMH dKCTpEMyMa - UCCleIoBaTh QYHKIIMA HA MOHOTOHHOCTH, HAXOIUTh
(GYHKIIUH, C OJTHOW CTOPOHBI, U IPOMEKYTKAMH HauOOJIBIINE U
3HAKOIOCTOSTHCTBA W HYJISIMH IPOU3BOIHOM 3TON (YHKIINK — C | HAUMEHBITUE 3HAYCHUS (PYHKIUH, CTPOUTH TpaduKu
TPYTOM. MHOT'OWIEHOB U
MPOCTBIX PAMOHATBHBIX (YHKITHH C

B noBceHeBHOM KU3HU U MIPH U3YYEHUH IPYTUX YUSOHBIX MCIIOJIb30BaHUEM ammapara Marte-
IPEIMETOB: MaTHYECKOr0 aHaIn3a.
- IONIB3YSACh TpaduKamMu, CpaBHUBATH CKOPOCTH BO3PACTAHHUS
(pocTa, MOBBIMICHHS, YBEJIMUSHUS | T. 11.) WIH CKOPOCTH B moBCceTHEBHOM JKM3HU U TIPH U3YICHHUH JIPYTHX
yObIBaHUS (MTaeHUs, CHIDKEHUS, YMEHBIIICHUS U T. I1.) BEIMYUH | YI€OHBIX IPEIMETOB:
B pCAIbHBIX TpOIeccax; - pelaTh NPUKIIATHBIC 33]1a9l U3 OWOJIOTHH, (PU3UKH,
- COOTHOCHTH Tpa(UKH peabHbBIX MPOIECCOB U 3aBUCUMOCTEH C | XMMHH, YdKOHOMUKH U APYTUX MPEAMETOB, CBI3aHHBIE
WX OMUCAHUSIMHU, BKITFOYAFOIIAMHA XapaKTEPUCTHKH CKOPOCTH C MICCIICZIOBAHUEM XapaKTEPUCTHK peaTbHBIX
u3MeHeHus (OBICTPBINA POCT, TUIABHOE TIOHUKEHHE U T. I1.); MIPOLIECCOB, HAXOXKACHUEM HAUOOJBIINX U
- UCTI0JIb30BaTh Tpa)MKH PEATbHBIX TIPOIIECCOB JIJIS PEIICHUS HAUMEHBIIINX 3HAYCHHA, CKOPOCTH M YCKOPEHUS U
HECJIOKHBIX MMPUKIAIHBIX 33]1a4, B TOM YUCJIE OTPEACIIss 1O T.I1., UHTEPIPETUPOBATH MMOTYICHHBIE
rpaduKy CKOpOCTh X0J1a IpoIecca. pE3yJIbTaThI.

1.6 | Cratuctuka u - OnepupoBaTh OCHOBHBIMU OIHACATETHHBIMU - IMETh TPEJICTABJIICHHUE: O TUCKPETHBIX U

Teopus
BEPOATHOCTEM,
JIOTUKA U
KOMOWHATOpPHKA

XapaKTEepUCTHKAaMH YHCIOBOTO Habopa: cpeaHee
apudMeTHuecKoe, MelnaHa, HauOoJbllIee U HAUMEHbIIee
3HA4YCHMUS;

- OIIEPUPOBATH MOHATHIMMU: YaCTOTA U BEPOATHOCTh COOBITHS,
CIIy4aitHBII BBIOOD, OTIBITHI C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITUAMU;

- BEIYUCIISITH BEPOATHOCTH COOBITHI Ha OCHOBE TOACUETA YK Ca
HCXOZOB.

HENPEPBIBHBIX CIy4YailHbIX BEIMYMHAX U
pacnpeleNeHusAX, O HE3aBUCUMOCTH CITy4aiHbIX
BEJIMYMH; O MATEMAaTUYECKOM 0KMJIAHUU U
JUCIIEPCHUH CIIyYalHbIX BEJIMYUH; O HOPMaJIbHOM
pacnpeeeHny U IpuMepax HopMajlbHO
pacnpeeN€HHBIX CIIyYaliHbIX BEJIMYNH;

- IOHUMATh CYTh 3aKOHA OOJBIINX YHCET U
BbIOOPOYHOI'O METO/1a U3MEPEHUS BEPOSITHOCTEH;

- IMETh NpeJCTaBIeHNUE 00 YCIOBHON BEPOSATHOCTU U




B noBceHeBHOM KU3HU U TTPU U3YUYEHUH IPYTUX MPEIMETOB:
- OLICHUBATD, CPAaBHUBATH U 6bI4UCIAMb B IIPOCTHIX CIIydasX
BEPOSITHOCTH COOBITUH B peaibHOMN KU3HH;

- YUTaTh, CONOCTABIIATH, CPABHUBATH, UHTEPIIPETUPOBATH B
IPOCTBIX CIIy4dasix peajbHbIC JAHHBIC, IPEICTABICHHBIEC B BUIE
Ta0JIUIl, TUarpaMm, rpauKoB.

0 MOJTHOM BEPOATHOCTH, IPUMEHSATDh UX B PCILICHUN
3a1ad4;

- UMCTB NIPECACTABJICHUC O BAXXHBIX YaCTHBIX BHUAAX
pacnpenesieHuil 1 TPUMEHSTh UX B PELIEHUU 3a1a4;
- AMETb NPEJCTABIECHNE O KOPPEISALUNN CIIydalHbIX
BEJIMYMH, O JUHEUHOW pEerpeccum.

B noBceTHEBHOM KU3HU U IIPU U3YYEHUU APYTUX
MPEIMETOB:

- BBIOMPATH TOIXOSIINE METO/IBI MPEACTABICHUS 1
00pabOTKH JaHHBIX;

- YMETh pelIaTh HECJIOXKHBIC 3314 HAa IPUMEHEHUE
3aKoHa OOJIBIINX YKCEI B COIIMOJIOTUH, CTPAXOBAHUH,
3/IpaBOOXpAaHEHUH, 00CCIIEYCHIH 0€30TTaCHOCTH
HACEJICHHS B YPE3BbIYAIHBIX CUTYAIIUSX.

1.7

TekcToBbIC 3a1a49un

- Pemath HecnokHbIE TEKCTOBBIC 33/1a4H Pa3HBIX THIIOB;

- AHATM3UPOBATH YCIIOBHE 33J1a4H, CTPOUTH JIJIS €€ PeIICHUS
MaTeMaTHYECKYIO MOJIEb,;

- TIOHUMATh U UCTIOJIH30BATh JIJIS PEIICHUS 3a1a9n
uHGOPMAIINIO, IPEJICTABICHHYIO B BUJIE TEKCTOBOM U
CUMBOJIbHOM 3amiCH, CXeM, TabJIUL, AuarpaMm, rpaduKoB,
PHUCYHKOB;

- ICIICTBOBATH IO aJITOPUTMY, COAEPKAIIEMYCSI B YCIOBUU
3a/1a4u;

- HCIIOJIb30BATh JIOTUYECKUE PACCYKICHUS MIPH PEIICHUN
3a/1a4u;

- paboTaTh ¢ M30BITOYHBIMHU YCIIOBUSIMH, BRIOUpast U3 BCe
nH(POpPMAIIUH JTaHHBIC, HEOOXOIUMBIC JIJIsl PEIICHUS 3a/1a4H;

- OCYIIECTBIIATH HECJIOKHBIN Mepedop BO3MOKHBIX PEIICHUH,
BBIOMpas U3 HUX ONTUMAJIBLHOE TT0 KPUTEPHSIM,
c(hOpMyITHUPOBAHHBIM B YCIOBUU;

- AHATM3UPOBATH M HHTEPIPETUPOBATH TIOJyUYSCHHBIC PEIICHUS B
KOHTEKCTE YCJIOBHUS 3a/1aull, BHIOMPATh PEIICHUS, HE
POTUBOpEYAIINE KOHTEKCTY;

- pemaTh 3a7a4i Ha pacy€T CTOMMOCTH MOKYTOK, YCIIYT,

- pelaTh 3aJa4y Pa3HbIX THIOB, B TOM YHCIIE 33J]a4H
MTOBBIIEHHON TPYJHOCTH;

- BBIOMPATH ONTUMANIBHBIN METO/ PEIICHUS 3a/1a4H,
paccMaTpuBasi pa3IMdHbIC METOIbI; POBOIUTH
JTIOKa3aTeIbHBIE PACCYKIACHHUS,

- pemaTh 3a1a4m, TpedyroIme nepedopa BApUuaHTOB,
MIPOBEPKHU yCIOBHIA, BEHIOOpPA ONTHUMAIEHOTO
pe3yinbTaTa;

- aHAIM3UPOBATH M HHTEPIPETUPOBATH PE3yIbTATHI B
KOHTEKCTE YCJIOBHUSA 3a/1a4H, BBIOMPATh PELICHMUS], HE
MIPOTUBOpEYAIINE KOHTEKCTY;

- IEPEBOUTH MPHU PELICHUH 33/1a4u HHPOPMALUIO U3
OJIHOH ()OPMBI B APYTYIO, HCIIONB3YS IPU
HEOOXOIUMOCTH CXEMBbI, TaOJIUIIBI, TpaduKH,
JUarpaMMBl.




MOE3/I0K U T. I1.;
- pelaTh HECJIOXKHBIE 3a/1a4H, CBSI3aHHBIE C JOJIEBBIM yUYaCTUEM
BO BiIaJIeHUU GUPMOH, peANPUITHEM, HEIBUKIUMOCTBIO;

- pelaTh 3a7Ja4y Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKUJIOK,
KOMUCCHH) U Ha BBIYMCIIEHUE CII0KHBIX MTPOLIEHTOB B
pa3IUYHBIX CXeMaxX BKJIAJ0B, KPEAUTOB U UIOTEK;

- pemaTh NpakTUYeCKUe 3aja4uu, TpeOyIoIIe HCIIOIb30BaHuUs
OTpHULATEJIbHBIX YACEI: HAa ONPEJEICHUE TEMIIEPATYPHI,
MOJIOKEHUST HA BPEMEHHOM OCH (710 HaIle 3pblI U TIOCTe),
TITyOUHBI/BBICOTHI, HA IBUKEHUE JICHEKHBIX CPE/ICTB
(mpuxoxa/pacxom) u T. 1.;

- ICTIOJIb30BAaTh MOHATHE MaciuTalda sl HaX 0K ICHHS
pPAcCTOSIHMI U JAJIMH Ha KapTax, IIaHaX MECTHOCTH, MIaHax
NIOMEIEHU, BBIKpOHKaX, Ipy paboTe Ha KOMIIBIOTEPE U T. II.

I'eomerpus

- OTIEPUPOBATH MOHATHIMH: TOUYKA, IPSIMAst, TUIOCKOCTH,
HapajyieIbHOCTh U MEPIEeHANKYIIPHOCTh MPSMBIX U
IJIOCKOCTEN,

- pacro3HaBaTh OCHOBHbIE BU/Ibl MHOI'OI'PAaHHHUKOB (TIpU3Ma,
MpamMuia, IpSMOYroJbHBIA Napajuiesenunen, Kyo) u Tein
BpalieHust (KOHyc, HWIMHIP, cepa U map);

- n300pakaTh U3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM
HPOCTBIX YEPTEKHBIX HHCTPYMEHTOB,;

- enaTh (BBIHOCHBIE) INIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y;

- U3BJIEKaTh HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (pUrypax, npeJCTaBICHHYIO Ha YepTexkax U
PHUCYHKaX;

- IpuMeHsTh TeopeMy lIndaropa mpu BEIYUCIEHUH 3JIEMEHTOB
CTepeoOMeTpUYecKUux Guryp;

- HAXOJIUTh 0OBEMBI U IJIONIAIU TIOBEPXHOCTEH MPOCTEUIIINX
MHOT'OI'PaHHHUKOB, T€JI BPAIIEHUS, 2eOMEeMPUUECKUX meJl C
pUMEHEHUEM (HOPMYIT;

B noBceHeBHO KU3HU U NIPU U3YYEHUH APYTUX IPEIMETOB:
- COOTHOCHTB aOCTPaKTHBIE TEOMETPUICCKUE TTIOHITHS U (PaKThI
C peaJIbHbIMU >)KU3HEHHBIMU O0bEKTAMHU U CUTYALUSMU;

- BJIaJIETh CTAaHJAPTHOM Ki1accupuUKaIuen
MPOCTPAHCTBEHHBIX (UTYD (MTUPAMHUIBI, TPU3MBI,
napasuiesienumne/bl);

- CTPOUTH CEYEHUSI MHOTOIPAHHUKOB;

- HHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH
UH(GOPMAIIHIO O POCTPAHCTBEHHBIX T€OMETPUIECKUX
¢durypax, mpeCTaBICHHYIO Ha YepTeX)aX U PUCYHKAX;
- ONKUCBIBATh B3aMMHOE PACITOJIOKEHUE MIPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE;

- HAaXOJUTh 0OBEMBI U TUIOMIAAN IOBEPXHOCTEH
r€OMETPUUYECKHUX TEJ C MPUMEHEHUEM (HOPMYIT;

- BBIYMCJISITH PACCTOSIHUSA U YIJIbl B IPOCTPAHCTBE;

- IPUMEHATH TeOMETPUIECKUe (HaKThI sl peIICHUS
3a7a4, MPEANoJaranX HECKOIbKO AaroB PELICHUs,
€CJIM YCJIOBHSI IPUMEHEHUS 3a/I1aHbl B IBHOU (popme;

- pelaTth 3aJ1a41 Ha HaXOKJICHHE T€OMETPUUECKUX
BEJIMYMH 110 00pa3iiaM WU arOpUTMaM;

- (hopMyHpOBATH CBOMCTBA U MIPU3HAKH PUTYD;

- JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPKACHUS.

B noBceTHEBHOM KU3HM U IIPU U3YYEHUU APYTUX
MPEIMETOB:




- HUCTOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYp AJIS PELIeHUs] TUIIOBBIX 3a]1a4
MIPaKTUYECKOTO CO/IePIKAHMUS;

- COOTHOCHUTH ILJIOIIaau HOBCpXHOCTCfI TEJI OJUHAKOBOM (I)OpMBI

Pa3IUYHOTO pa3Mepa;

- COOTHOCHUTBH 00BEMBI COCYZIOB OAMHAKOBOU (HOPMBI
Pa3IUYHOTO pa3mepa;

- OIICHUBATH (HOPMY MPABHILHOTO MHOTOTPAHHUKA TTOCIIE
CIIUJIOB, CPE30B U T. M. (OIPEIesITh KOJIMUECTBO BEPIINH,
p€6ep U rpaHel MOTy4eHHBIX MHOTOTPAHHUKOB).

- UCTIOJTB30BaTh CBOMCTBA F€OMETPUIECKHX (PUTYD
JUTSL PELICHHS

3aJ1a4 MPAaKTHYIECKOT0 XapaKTepa U 3a1a4 U3 JPyrux
o0acTell 3HaHUH.

Ucrtopus u MmeToibl
MaTeMaTUKU

- OnuceIBaTh OT/IEIbHBIE BBIIAIOIINECS PE3YIbTATHI,
[IOJIYYEHHBIE B XOJI€ Pa3BUTUSA MAaTEMATUKU KaK HAyKH;

- 3HaTh IPUMEPBI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B
CBSI3U C OTEUYECTBEHHOU U BCEMUPHOMN UCTOPHUEH;

- IOHUMATh POJIb MAaTEMATUKHU B pa3BUTHH Poccuu;

- IPUMEHATH U3BECTHBIC METOIBI IIPYU PELICHUU CTaHAAPTHBIX
MaTeMaTHYECKUX 3a7aY;

- 3aMe4aTh U XapaKTepu30BaThb MaTEMaTUUYECKUE
3aKOHOMEPHOCTH B OKPY>KAIOIIEH 1€MICTBUTEIIBHOCTH.

- IPEACTABIATE BKJIaJ BbIAAIONIUXCA MAaTEMATUKOB B
pa3BUTHE MAaTEeMATHKHU M UHBIX HAyYHBIX 00JacTel;

- IPUMCHATH U3BCCTHBIC MCTOAbI IIPHU PCILICHUN
HECTaHJapPTHBIX MATEMAaTUYECKUX 3a/1a4;
HCIIOJIB30BAaTh OCHOBHBIE METO/IbI IOKA3aTENIbCTBA,
IIPOBOJUTH J10KA3aTEIbCTBO U BBIITOIHATD
OIPOBEPKEHUE;

- 3aM€YaTh U XapaKTepU30BaTb MATEMATHUECKUE
3aKOHOMEPHOCTH B OKPYKAIOIIEH IEUCTBUTEIBHOCTH
Y Ha UX OCHOBE XapaKTEpU30BaTh KPACOTY U
COBEPIICHCTBO OKPYKAIOIIETO MUPA, a TAKXKE
MIPOU3BEJCHHUIN UCKYCCTBA;

- IPUMEHATH NPOCTEMIINE POrPaMMHBIE CPEACTBA U
SJICKTPOHHO-KOMMYHHKAIIUOHHBIC CUCTCMBI IIPU
pelIeHnU MaTEMaTUYECKHX 3a]1a4.




CucreMa oleHUBAHU A

B 10 kyacce KOHTPOJIb ¥ OIICHKA 3HAHUH 110 NpeaMeTy «MareMaTukay OCYIIECTBISETCS 110 MATUOAIUIBHON CUCTEME OIICHUBAHUS

KonTposbHo-n3MepuTebHble MaTepuasbl /[Ipunoxenue 1/

®opMbl, BUABI, METObI KOHTPOJISI 32 YPOBHEM 00y4eHH

Monaynu

@opMBI , BUABI, METOJBI KOHTPOJIS

KommuecTBo
KOHTPOJIbHBIX
pabot

Monyns 1. «Anrebpa 1 Hadaa MaTeMaTHIeCKOTO
aHan3a»

[TocTpoenue anropuTma JEUCTBUM, BHITOTHEHUE MPAKTUYECKUX 3aTaHUH.
OpoHTaNBHBIN, UHAUBUAYAJIBHBIA U IPYIIIOBOM KOHTPOJIb, BHIITOJIHEHNUE
pOOJIEMHBIX U MPaKTUYECKUX 3ajaHuid. CamocTosiTenbHas paboTa.
Pabota ¢ pa3naToyHbIM MaTepUaIoM, CaMOIIPOBEPKA U B3aUMOIIPOBEPKa.
Pabota ¢ uHAMBUTya bHBIMU KapTOuKaMu. TecToBast paboTa.
MareMaTH4ecKuil TUKTaHT.

K.p.Nel «Bxognoit kouTpoisy», K.p. Ne 2, K.p. Ne 3., K.p. Ne 5, K.p. Ne 7,
K.p. Ne 9, Kip. 10
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Monynsb 2. «I'eomeTpusi»

[TocTpoenue anroputma JEUCTBUM, BHITOTHEHUE MPAKTUYECKUX 3aTaHUN.
OpOHTANIBHBIN, UHAUBUAYAJIbHBIA W TPYMNIIOBOM KOHTPOJIb, BHITTOJTHEHUE
poOJIEMHBIX U MPaKTHYECKUX 3aaHuid. CaMocTosTeNbHas paboTa.
Pabora ¢ pa3natouHbM MaTepHaioM, CaMOIIPOBEPKa U B3aMOIIPOBEPKA.
PaboTa ¢ uHIMBUAYaTbHBIMU KapTOUKaMu. TecToBas paboTa.
MaremaTuyecKuil JUKTaHT.

K.p. No 4, K.p. Ne 6, K. p. Ne 8, toroBasi KOHTpoJsibHast paboTa




Pazgea 2. Conep:kanue vueoHoro npeamMera Mmaremaruka 10 kiaacce

Monyasb 1. «Anredpa 1 HayaJIa MATEMATHYECKOI0 aHAJIN32)

1.1.D1eMeHThI TEOPUH MHOKECTB ¥ MATEMATHYECKON JIOTUKH

KoHeuHoe MHOXKECTBO, 3JIEMEHT MHOXKECTBA, MIOJAMHOKECTBO, IIEpeceueHre U 00bEJUHEHUE MHOXKECTB, YMCIOBbIE MHOKECTBA HA KOOPJUHATHON
IPSIMOM, OTPE30K, UHTEPBAJL, NPOMENCYMOK C 8bIKOJIOMOU MOYKOMU, epaduieckoe npedcmasieHue MHONCECME Had KOOPOUHAMHOU NIOCKOCTU.
VYTBepkaeHHe (BbICKa3bIBaHKE), OTPULIAHUE YTBEPKACHUS, UICTUHHBIE U JIOXKHbIE YTBEP)KICHUSI, CIIEJICTBUE, YACTHBIN CiTydail 00IIero yTBepKaeHus,
KOHTPIIPUMED, A0KA3aTEIbCTBO.

1.2.Yucaa ¥ BEIpAXKEHUS

Kopens n-ii crenenu u ero cBoiictBa. Ilonamue npedena yucnosoti nociedogamenvrocmu. CTeNeHb ¢ 1eHCTBUTEIbHBIM MIOKa3aTelIeM, CBOMCTBA
creneHu. JleficTBUS ¢ KOPHAMU HATypaJIbHOW CTETIEHU U3 YUCEIl, MOdHCOeCmBeHHble NPeoOpa308aHUs GbIPACEHUL, KIOYAIOWUX CIENeHU U KOPHU.
Jlorapudwm uucna. Jlecaruunbie u HaTypabHbIe JorapudMel. Yucno e. Jlorapudpmuaeckue Toxxaectra. [lelcTBus ¢ morapudmMamu duces; npocmetiviue
npeobpaz06anUis 8bIpadCenull, 8KIOUawWux loapugmul. 1306pakeHne Ha YUCIOBOM MPSIMOI LIEIbIX U PAallMOHAIBHBIX YUCEN, KOPHEH HaTypabHOM
CTENEHH U3 YHUCEIL, JJorapu(pMoB unces. TpuroHoMerpuyeckas OKpyKHOCTb, paouannas mepa yena. CUHyC, KOCUHYC, TAHT'€HC, KOMAH2EeHC

MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAESCTBO U CIEACTBHSI U3 HET0. 3HAUEHUS] TPUTOHOMETpUIeCcKUX (DyHKIu s yrioB 0°, 30°,
T mTTT

45°, 60°, 90°, 180°, 270° (0, P pan). PopMyIibl IPUBEACHHS, CIOXKEHUS, (POPMYITBI IBOIHOTO U TIOJIOBUHHOTO YTJIA.
1.3.YpaBHeHus U HepaBeHCTBA

VYpaBHeHus ¢ oHO# nepemenHou. [Ipocreiinme uppanronanbHele ypaBHeHus. JlorapudmMudeckue u nmokasaresabHble ypaBHeHus Buaa loga(bx + ) = d,
a™* °=d (rae d MOXHO NPE/ICTABHTE B BHJIC CTCIICHH C OCHOBAHHEM @ M PALMOHAIBHBIM TI0KA3aTe/IeM) 1 HX pelieHns. TpUroHOMETpHYeCcKie
ypaBHEHH BUa Sin X = @, COS X = &, tg X = a, rae a — TabauyHoe 3HaUe€HHE COOTBETCTBYIOLICH TPUTOHOMETPUYECKON (PYHKIIUHU, U UX PELICHHUS.
HepaBeHcTBa ¢ 01HOM nepeMenHoi Buaa logy X < d, @ < d (e d MOKHO IPeICTaBUTE B BUJIE CTENEHH C OCHOBaHMEM a). Hecnodichble payuonaivhole,

nokKasameJilibHble, JlOZClpMd)MM‘lGCKU@, mpucoHomempuuyecKkue ypaeHernusl, Hepaeencmea u uUx Cucnembl, npocmeﬁmue uppayuoHalbHble YPABHEeHUA U




Hepasencmea. Memoo unmepsanos. I pagpuueckue memoowvi peuienus ypagHeHuil u HepaseHcms. Pewenue ypagHeHull u HepageHCcma, co0epiIcaujux
nepemMeHHyI0 00 3HAKOM MOOYIA. YpasneHus, cucmemol ypagHeHull ¢ napamempom.

1.4.®OyHKIIMN

[Monstre dynxnum. Hynn QyHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. HanbombIiee 1 HauMeHbIee 3HaYeHUs () yHKIIHH.
[Mepuoauunocts pyHkuuu. YETHOCTH M HEYETHOCTD GyHKIMI. CTeneHHas1, moka3aTeabHas U Jjorapudmuyeckre GyHKINU; UX CBOWCTBA U

rpadukn. Crnooicnvie hynkyuu. TpuroHomeTpudeckue PyHKIIMN y = COS X, Y = Sin X, y = tg X. @yuxyus y = ctg x. Ceoticmaa u epaghuxu
MPUSOHOMEMPUUECKUX DYHKYULL. APKKOCUHYC, APKCUHYC, ADKMAH2EHC YUCIA, apkkomaneeHnc yucaa. Obpammuvlie mpueoHomempuyecKue QYyHKYuu, ux
ceoticmea u epaghuxu. Ilpeobpazosanusn epaguxoe hyukyuii: cogueu 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, CUMMEMPUs.
OMHOCUMENbHO KOOPOUHAMHBIX Ocell U Hauana Koopounam. I paguxu 63aumHo oopamuvix GyHKyui.

1.5.251eMeHThI MaTeMaTHYECKOr0 aHAIN3a

[MpousBoaHas GpyHkimu B Touke. Kacarenbnas k rpaguky ¢pynkuuu. ['eomeTpudeckuii 1 pu3nyeckuii cMbIC Mpon3BoaAHOM. [IponsBoaHbIe
aneMeHTapHbIX QpyHKUU. [Ipon3BoaHast CyMMBL, TPOU3BEACHUS, YacmHO020, NBYX OYHKIUN. Bmopas npouzeoonas, e€é ceomempuyieckutl u ¢uzuieckuil
cmbica. TloHaTre 0 HeTpephIBHBIX PYHKIUAX. TOUKM 3KCTpeMyMa (MakCUMyMa U MUHHUMYMa). MccaenoBanue seMeHTapHbIX (GYyHKIUH Ha TOYKH
JKCTpeMyMa, HaXOKJeHIEe HauOOJBIIETO U HAMMEHBIIETO 3HAaUeHUN (DYHKIIMH C TOMOIIBI0 TPOU3BOIHON. [locmpoenue epaguxos ¢yukyuii ¢
nomMoubio npoussoonsix. llpumenenue npouzsooHou npu pewenuu 3aoad. Ilepsooopasnas. Ilepsoobpasnuvle ranemenmapHuix hynxyui. Ilnowaow
Kkpugoaunetinou mpaneyuu. @opmyna Hetomona—Jletionuya. Onpedenénuviili unmeepal. Boiuucienue niowadetl niockux gueyp u 06vémos mei
epaujenus ¢ NOMOWbIO UHmMezpand.

1.6.Cratuctuka u Teopus BEpOsSTHOCTEH, JIOTUKA U KOMOMHATOPUKA

YacroTa 1 BEepOsATHOCTH COOBITHSA. JlOCTOBepHBIE, HEBO3MOKHBIE M CITy9aifHbIe COOBITHS. BhruuciieHue BeposTHOCTEH B OMBITaX ¢ pABHOBO3MOKHBIMHU
AJIIeMEHTapHBIMU UCXOAaMHU. Perienne 3amad ¢ mpuMeHeHHeM KOMOMHATOPUKH. BeposSTHOCTh CyMMBI IByX HECOBMECTHBIX COOBITHH.
[TpoTHBOMIOI0KHOE COOBITHE U €TO BEPOATHOCTD. [Ipasuno ymHodcenus éeposmuocmeti. Popmyna noanoil eeposmuocmu. Pewenue 3a0au ¢
npumeHenuem depesa eeposmuocmell. /[uckpemuule Caydatinble elUYUHbL U UX pacnpedenerus. Mamemamuueckoe odxcudanue, OUCnepcust CIy4atiHou
senuuunsl. Cpeonee keadpamuunoe omkionenue. Ilouamue o HopmanvHom pacnpedenenuu. Ilpumepsi cayuaunbix 6eauduH, NOOYUHEHHBIX
HOPMATbHOMY 3aKOHY (no2peuHocms uzmepenutl, pocm uenosexa). [lpedcmasnenue o 3akone 6oavuiux yucen. Pons 3axona 6onvuux uucen

6 Hayke, npupooe u obuecmae. CogmecmHuvle HAOAOO0EHUS 08YX CIVUAUHBIX 6eaudut. [lonamue o Kopperayuu.

Monyas 2. «'eomeTpus»

Touka, npsiMasi ¥ IIOCKOCTb B IIPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUM U CICACTBUSA U3 HUX. B3auMHOE pacrooKeHue NpsAMbIX U INIOCKOCTEN B
npoctpaHcTe. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEH B IpocTpaHcTBe. M300paxkeHne NpocTeHnX NpoCTPaHCTBEHHBIX (PUTYpP Ha ITIOCKOCTH.
PaccTosiHust Mexny purypamMu B IpoCTpPaHCTBE. YTIIbI B IpocTpaHcTBe. [leprnenauKyIsipHOCTh NPAMBIX U TutockocTel. [Ipoexmust purypsr Ha
IUIOCKOCTB. [Ipr3HaKy nepneHIuKyIspHOCTH MPSIMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. Teopema o TpéX nepneHauKyisapax. MHOrOrpaHHUKH.
[Tapannenenunen. CBoiicTBa npsMoyroisHoOro napamienenunena. Teopema [udaropa B mpoctpanctse. [Ipusma u nupamuna. [IpaBunsHas nupamuga
U npaBwibHas npusma. [Ipsamas nupamuaa. DneMeHThI IPU3Mbl U upaMubl. Tena BpaleHus: UINHAP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBA
IPSIMOT0 KPyroBOT'O IIUJIMHIPA, IPIMOro KpYroBoro konyca. M3o0paxkeHue Teln BpallleHus Ha INIOCKOCTH. [Ipedcmasnenue 0b yceuéHnom Konyce,
ceueHusl Konyca (napaineibHoe 0CHO8AHUIO U NPOXoosujee yepe3 6epuluny), ceyeHus YyunuHopa (napaienbHo u nepneHoOUuKyIsApHO OCU), cevyeHus wapa.



Paszeépmra yununopa u konyca. Ilpocmetiwue KoMOUHAYUU MHO2OSPAHHUKOS U MeJl 8paueHUs MenHcdy coboll. BbIuuCIieHNe 31eMEHTOB
MIPOCTPAHCTBEHHBIX (uryp (p€odpa, nuaronanu, yrisl). [Inomans moBepXHOCTH NPAaBIIIBHOM MUpaMUAbI U MPSAMOI npu3Mbl. [lomaas moBepXHOCTH
NPSMOTO KPYyroBOTO IMIMHJPA, IPSMOTO KPYyroBOro Konyca u mapa. [Tonstue 06 o6bpéme. O0bEM paMuIbl U KOHyCa, IPU3MBI U IinHApa. O0bEM
uapa. [looobnvie mena 6 npocmpancmee. COOTHOIIEHUS MEXAY TUIOIIAIMU TOBEPXHOCTEN 1 00bEMaMU MOTIOOHBIX TeN. /[udiceHus 6
npocmpancmee. napailebHull NepeHoc, YeHMPANIbHASL CUMMEMPUsL, CUMMEMPUs OMHOCUMENbHO nIocKocmu, nogopom. Ceoucmea 08UHCeHUil.
Ipumenenue ogudicenuti npu pewieHuuy 3a0adu.

IIpoexkTHast 1eATENbHOCTh HA YPOKAX MATEMATHKH.

[IpoexT — 310 3amanue yyamumcs, chopMyIHpPOBAHHOE B BUAE MPOOJIEMBI, M UX IeJICHANPaBICHHAs IEATEIbHOCTh, (hopMa OpraHu3aIuu
B3aMMOJICHCTBUS YUAIIUXCS C YUUTEJIEM U YYaIIMXCs MEXy cOOOH U pe3ynbTat AesITeIbHOCTH KaK HalIeHHBIH WM cTIOCO0 penieHus mpoOaeMbl
MIPOEKTA.

Mertoa npoeKkToOB BCErJja OpPUEHTUPOBAH HA CAMOCTOSTENbHYIO AEATEIbHOCTh YUAIIUXCSl — MHIUBUAYAIbHYIO, IAPHYIO, TPYIIIOBYIO, KOTOPYIO
y4JaIiuecst BHIMOJIHSIIOT B TEUEHUU OTIPEICIEHHOTO OTPE3Ka BPEMEHH.

B ocHOBe MeToa MPOEKTOB JIEKUT Pa3BUTUE NTO3HABATEIIHBIX HABBIKOB YUAILIUXCS, YMEHHS CAMOCTOSTENIbHO KOHCTPYUPOBATh CBOU 3HAHMSI, YMEHUS
OPUEHTUPOBATHCS B UHPOPMAIIMOHHOM MIPOCTPAHCTBE, aHATU3UPOBATH MOJIYUCHHYI0 HH(POPMAIIHIO, CAMOCTOATENILHO BBIIBUTATh TUIIOTE3bI, YMEHUS
MPUHUMATD PelIeHus ( MOMCK HAMpaBIEHHUS U METOI0B PELICHUS TPOOIEMBI); Pa3BUTUE KPUTUYECKOTO MBIIIICHUS, YMEHUS UCCIIEOBATENLCKOMN U
TBOPYECKOH JEATEIBHOCTH.

[IpoekTHast AESTEIBHOCTH MO3BOJISIET MEATOTY OPTaHU30BaTh Pa0OTY C pA3TUYHBIMU TPYINAMHU yUYAIIUXCs, YTO B ONPEEICHHON cTeneHn 0003HadaeT
MTyTH MPOABMKEHUS KaXKIOTO YUCHHKA OT 00Jiee HU3KOTr0 K 00JIee BRBICOKOMY YPOBHIO OOYUEHHSI — OT PENPOAYKTUBHOTO K TBOPUYECKOMY.

[IpoexTpoBanue Mo3BoISIET HOPMHUPOBATH TUIHOCTHBIE KAUECTBA YYaIXCA, B IEPBYIO O4epeb, YMEHHE paboTaTh B KOJJICKTUBE, OpaTh Ha ce0s
OTBETCTBEHHOCThH 32 BBIOOp, PEIICHHE BOIIPOCOB, AHAIM3UPOBATH PE3YJIbTAThI JEATCILHOCTH.

[TpoekThl MOT'YT OBITh PA3TUYHBIMU 1O CBOEH TUMONIOTHH. OHU MOTYT OBITH HHPOPMAITMOHHBIMHU, TPAKTUKO-OPHUEHTUPOBAHHBIMU, TBOPUSCKUMH,
WUTPOBBIMH, UCCIEA0BATEIBCKUMU. 110 MPOIOIKUTENIBHOCTH BBINIOJHEHNS — KPATKOCPOUYHBIE, CPEIHEN MPOJOKUTENIBHOCTH, J0ATOcpouHsble. [1o
KOJIMYECTBY YYACTHUKOB — JIMUHOCTHBIE, TAPHBIE, TPYIIIOBLIE.

TeMbl IPOEKTOB:

ANTOpPUTMBI peLIEHUs] TPUTOHOMETPUUECKUX HEPABEHCTB.

AJTOPUTMBI PELLICHUS] TPUTOHOMETPUUECKUX YPAaBHEHUHN U CHUCTEM YpaBHEHHIA.
Benukue maTeMaTuku IpeBHOCTH

Benukoe nckycctBo u xku3Hb xeponamo Kapnano.

Hwnh e



5. T'eomerpudeckue MOAEIH B €CTECTBO3HAHUU.

6. T'eomerpus EBkimma kak mepBas HaydHasl CUCTEMA.

7. TeomeTpusi MHOTOTPaHHUKOB

8. T'padmdecknii MOAXOM K PEHICHUIO HEKOTOPHIX TPUTOHOMETPHUYECKIX YPAaBHEHUI.

9. T'paduku >neMeHTapHBIX QYHKIUH B pUCYHKaX

10. 3aragku mupamMuIbI

11. 3ameuarenbHBIC HEPABEHCTBA, MX 00OCHOBAaHUE U PUMEHEHUE. Bennkre MaTeMaTHKU U UX BEJIUKHE TEOPEMBI.
12. 3ameuarenbHble MaTEMaTUYECKHE KPUBBIE: PO3BI U CIIMPAIIH.

13. 3onoras npomnopuus

14. UppammoHaabHBIC alreOpandecKue 3a/1aum.

15. Ucnonb3oBanue rpadukoB GYHKINN I PEIICHHUS 3a/1a4.

16. KpacuBble 3a1a4 B MaTeMaTHUKE

17. Martematuka u ¢rmocodus

18. MeToibI perieHnst TPUrOHOMETPUUECKHUX YPaBHEHHIMA

19. Meron MmaTeMaTHYECKON MHIAYKITUH KakK 2((HEKTHBHBINA METOJI T0KA3aTEeILCTBA TUIIOTE3.
20. HecrangapTHbie CIIOCOOBI PEIlIEHUs] TPUTOHOMETPUUECKUX ypaBHEHUI

21. OOBeMBI 1 TUTONIAIA TTIOBEPXHOCTEH MPaBUIIHBHBIX MHOTOTPAHHUKOB M TEJT BPAICHUS
22. TToBepXHOCTH MHOTOI'PAaHHUKOB

23. Pa3BuTHE TPUTOHOMETPUU KaK HAYKU

24. Pa3paboTKa JOTHYECKUX UTP.

25. CoxHbIE TIPOIICHTHI B peabHON KU3HHU.

26. TpuronomeTpwusi BOKpPYT Hac.

27. ®opMyIia CIOXKHBIX MPOIICHTOB U €€ IPUMCHECHHE.

28. OYHKIIUYU B )KU3HH YE€IOBEKA

29. OyHKIUY ¥ UX TpaduKu

30. dyHKIIMOHANBEHO-TPaQHUECKHIA TOAXO0/T K PEIICHUIO 3a7a4.

31. «Uucna He ynpaBIsIOT MEPOM, HO TIOKA3bIBAIOT, KaK yrpasisercs mup» (M.B. I'ete)

JTanbl NPOEKTHPOBOYHOM 1esITeILHOCTH.
MMOATOTOBKA,

TUTAaHUPOBAHHUE,

MIPUHSATHE PEIICHHUS,

BBIIOJIHEHHE,

OIICHKA PE3yJIbTAaTOB,

3alllUTa MPOEKTA.
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IleﬂTe.]IbHOCT]) YIAInUXCA M1 YIUTEISI HA 3TAIMaX BBINTOJHCHHUSA ITPOCKTA.

Otansl paboTh! Hall JlesITeIbHOCTD YUUTENS JlesaTeabHOCTD yyaluxcs.

IIPOEKTOM.

1.IlonroroBUTENbHBIN | 3HAKOMUT C 3aMBICIIOM MPOEKTa, MOTUBUPYET ydamuxca. | OOcyxaaeT npeaMeT UCCIeI0BaHuUs C YUUTETIEeM,
ITomoraer B IOCTaHOBKE LIEJIH. [Tony4aer HONOIHUTENBHYIO HH(POPMALIHIO, YTOUHSET U

KOPPEKTUPYET IEIH.

2.IInanupoBanue, IIpenaraer uaeu, BICKa3bIBaeT MPEATIONOKEHHUS 110 YcraHnaBiIMBaeT miaH AeicTBUN, pOpMyTUpYyeT 3a1auu,

OpraHu3anus PELICHHUIO 3a/1a4 IPOEKTa, OPraHU3yeT IPYIIIBL, pa3duBarOTCs Ha IPYIIIBI, PACHPEIEIIAIOT POJIHU B IPYINax.

JESITEIbHOCTH. pacnpenensieT pojiay B rpynnax.

3.Ocy1iecTBieHue HabGnronaer, coBeTyeT, KOCBEHHO PYKOBOJIUT BhINOIHAIOT HcclieJoBaHKE, PEIIAIOT IPOMEKYTOUHBIE 3a/1a4H,

NEeSATEIBHOCTH JeSATENbHOCTBIO, KOHCYJIBTUPYET NOATOTOBKY K aHATU3UPYIOT HHPOPMALIHIO, TOTOBAT MaTepPHAIIbI K
IIPE3EHTAIUH. IIpE3EHTAIUH.

4 IlpencraBnenue, Crnymiaet, 3a1a€T BOIPOCHI B POJIU PSAOBOTO YYaCTHUKA, OOCyXaroT HalJIEHHBIN CIIOCO0 PeIIeHUs MPOOIIEMBI,

OTYET, IPE3EHTALMsI | OLICHUBAET YCUIIUS y4alllUXCsl, UCIIOJIb30BAHHE YUYacTBYIOT B OLIEHKE ITyTeM KOJJIEKTUBHOTO OOCYXJICHHS U

MIpOEKTa MCTOYHUKOB MHPOPMAIUH, PE3YNIbTAThI PEIICHUS CaMOOIIEHOK.

Hp06HeMBI, BO3MOXHOCTHU U MOTCHIUAJT ITPOJAOJIZKCHUA
HUCCIICOOBAaHUs, KAUECTBO OTUCTA.

JI1s1 4ero HaM Hy’KeH MeTO/ IIPOeKTOB?

HayuuTp yyamuxcsi caMoCTOSITEIbHOMY, KPUTUYECKOMY MBILIUIEHHUIO.

HayuuTh pa3mbIluiaTh, onvpasch Ha 3HaHHE (PAKTOB, 3aKOHOMEPHOCTEH HayKH, 1eJaTh 000CHOBAaHHbBIE BHIBOIBI.
IIpuMeHATH CaMOCTOSATENBHBIE, APTYMEHTHPOBAHHBIE PEILIEHUS.

Hayuutp pabotath B KOMaH/i€, BBIMOIHIS pa3Hble COLIMAIbHBIC POIIH.

Kpome mccnenoBatenbCkux MPOEKTOB, KOTOPBIE MMEIOTCS B KOHIE KaXIOH TNaBbl yueOHMKA, MpEAsarai0 ydaliuMcsi TBOPYECKHE MUHH—
MPOEKTHI AJisl JOoMalHero 3afaHus. [[manupyembiMu pe3yabTaTaMu M (opMaMu HX IMPeACTaBICHUs MOTYT OBITh: KPOCCBOPA, YallHBOpPH, peOychl,
rasera, KypHaJl M Jp. OTH TPOEKTHl NPEAINONIATal0T AKTUBH3AIMIO YYaIIUXCs, T. K. OHM JIOJDKHBI 3HAKOMHUTHCS C y4eOHOW JHTEpaTypow,
CIpaBOYHHKAMH, IMOAOUpaTh PUCYHKM W PUCOBATh. Ydyalluecs C pa3HbIM YPOBHEM IOATOTOBKM MOTYT YYacTBOBAaTb B MPOEKTHOH pabore B
COOTBETCTBHH CO CBOMMH BO3MOXHOCTSIMH. Beab cOCTaBUTh M Kpaco4HO O(GOPMHUTH KPOCCBOPA, PeOyC MOXKET YYEHHK, Y KOTOPOTO TPYIHOCTH C
MaTEMaTHKOM, HO OTJIMYHBIE CIIOCOOHOCTH K PUCOBAaHUIO. A BO3ZHUKIIMI MHTEPEC U YYBCTBO PAIOCTH OT BBIOJHEHHOTO 33JaHMS Yy IIKOJIbHUKA — U
€CTb KpUTEPHil ycrenHoi paboTsl. OHaKo, B TIOCIEIHEE BPEMsI, yUalliecs 3aHHTEPECOBAHbI UCIIOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTHUH, TaK KaK OHU
MO3BOJIAIOT CJENIaTh MPOIIECC CO3/IaHus MPOeKTa Oolee yBieKkaTenbHbIM. [IpecTaBienne Noay4eHHbIX Pe3yabTaToB padoThl (mpe3eHTanus). Ha stom
JTare ydyalluecss OCMBICIMBAIOT IOJyYCHHBIE JaHHBIE M CIIOCOOBI JOCTHIKEHUS pe3yibTaTa; OOCYXIAlOT M TOTOBST WTOTOBOE INPEACTABICHUE




pe3yinbTaToB pabOTHI HAJl MPOEKTOM (B IIKOJIE, OKPYTe, Cele U T.J.). YUalluecs MpeJCTaBIISIOT HE TOJBKO MOMyYeHHbIE PEe3yJIbTaThl U BBIBOAbI, HO U
OIUCHIBAIOT IPUEMBI, IPU MTOMOIIN KOTOPBIX ObLIA MOJIY4Y€HA U MPOaHaIN3MpOBaHa HH(OPMALIHS; IEMOHCTPUPYET NPUOOPETEHHbIE 3HAHUS U YMEHHUS ;
pacckas3bIBalOT 0 Mpo0IeMax, ¢ KOTOPhIMU MPUIIIIOCH CTOJIKHYThCS B pa0OTe HaJl IPOEKTOM.
JIro6as popma npe3eHTalMu TakkKe SBISETCS Y4eOHBIM MPOLECCOM, B X0JI€ KOTOPOro yyaluecs IpuoOpeTaroT HaBbIKU MPEACTABICHUS HTOTOB CBOEH
nestenbHOCTH. OCHOBHBIE TPEeOOBAaHUS K MPE3CHTAIIMH KaXKI0H TPYNIBI U K 00IIel Mpe3eHTalun: BeloOpanHas popMa JoKHA COOTBETCTBOBATH I1EJISIM
IIPOEKTa, BO3pAcTy M YPOBHIO ayAMTOpUH, IS KOTOpoil oHa mpoBoaurcsi. B mporecce paGoTel mo 00O0OIIEHMIO MaTepHuajia M IMOATOTOBKH K
NPE3CHTAllMM Y YYaluXcs, Kak IPaBHJIO, MOSABISIOTCS HOBBIE BONPOCHI, NMPH OOCYKICHHHM KOTOPBIX MOXKET OBITh Jlake IEepPeCMOTPEH XO[
ucclieloBaHui. 3aaya yuuTenst — OObsCHUTh y4JalllUMCsl OCHOBHbIE IIPAaBUJIA BEACHUS JUCKYCCHM M J€JI0BOr0 OOLIEHUS; HAYYUTh UX KOHCTPYKTHUBHO
OTHOCHUTBCSI K KPUTHUKE CBOMX CY)KICHHIA; IPU3HABATh NMPABO Ha CYLIECTBOBAHHE PA3JIMYHBIX TOYEK 3PEHUS peIeHHs OJJHOU mpolbsiemsl. Paboras Han
IIPOEKTOM, YYUTEIO HE cieayeT 3a0blBaTh, YTO OCHOBHBIMHM KPHUTEPHSIMH YCHEIIHOCTH SIBJSIIOTCA PaJOCTh M YyBCTBO YIOBJIETBOPEHHS y BCEX €O
YYaCTHHKOB OT OCO3HaHUSI COOCTBEHHBIX JIOCTHKECHHUN U MPUOOPETEHHBIX HAaBBIKOB. Kak BHIHO M3 BBIIIECKA3aHHOTO CTENICHb aKTUBHOCTH YYCHUKOB U
YUUTEls Ha pa3HbIX dTanax pasHas. B yueOHOM mpoekTe yUeHMKH JOJDKHBI paboTaTh caMOCTOSATENbHO. CTEeNeHb aKTUBHOCTU M CaMOCTOSITEIbHOCTH
y4Yalmxcs MO>KHO MPEJCTaBUTh B BUJIE CXEMBbI

Kak TOJIBKO IPOEKTHI TOTOBBI, sI MPENOCTABIIAKD YYalUIMMCS BpeMs B KOHIIE KaXKIOH IVIaBbl Ha YPOKE OHM IPOBOJSAT INPE3ECHTALUI0 CBOETO
npoekTa. OIeHKa 3a IPOEKT MOJyYaeTCsl U3 TPEX COCTABIISIIOIIMX: CAMOOLIEHKA, B3aUMOOLICHKA, OLIEHKA YUUTEIIS.
IToMo1p B HaMMCaHUM OTYETA CO CTOPOHBI YUMTENs NOJDKHA ObITh MUHUManbHOU. dopMma oTdera BeIOMpaeTcs B Hayane pabOThl, IO3TOMY IIPU €ro
MOJTOTOBKE OOBIYHO yJalmIuecs JaloT MpocTop (anTazuu.

Kpumepuu oyenku npoexma.
[lostHOTA pacKpBITHS TEMBIL;
OpuruHanbHOCTD PELIeHUs TPOOIEMBI;
KauecTBo BbIIOJHEHUS IPOAYKTA;
Y0enuTenbHOCTh MPEe3eHTALUH.

I[J'IH OLICHHUBAaHUA pa6OTBI HaJl ITIPOCKTOM yno6Ha HMHAUBHUAYAJIbHAA peﬁTHHFOBaH OLICHKaA.

Ouenka Kpurtepun onenku banabl
3TANnoB

Ounenka | AKTYaJdbHOCTHh M HOBH3HA MPEJIAra€MbIX PEIICHUH, CII0KHOCTh TEMbI
padorsl | OGBeM pa3pabOTOK U KOJUYECTBO MPE/jIaraéMbIX pelieHuin
[TpakTryeckas

LIEHHOCTh

YpoBeHb CAMOCTOSATEIIBHOCTH

YYaCTHUKOB




KauecTtBo oopmnenus
HPOJIYKTA MIPOEKTA
OreHka npoeKTa

Ounenka | KauecTBo IpescTaBiIeH sl 3alIUThI IPOEKTA

3ammThl | [IposiBneHue rioyOMHBI M KUPOTHI MPEACTABICHUH 10 penaeMoi mpobieme
[[InpoTa n rmyOrHa Uccae0BaHUs TPOOJIEMBI B paMKaX MpeaMeTa

OTBETHI HA BOIIPOCHI

YUYUTENS

OTBeTHI Ha BONIPOCHI YUaIIUXCsl

Oo6mas onenka kpurepueB — 100 G6amos. Ilo pe3ynabTataM CyMMHMpOBAaHHS BBICTaBIISIOTCS OLEHKM MO MATHOAUIbHON cucteme: §5-100 GayioB —
«OTIHYHOY, 70-85 O6aimoB — «xopomro», 50-70 6amioB — «yIOBIETBOPUTEILHO», MeHee 50 0aIOB — «HEYOBICTBOPUTEIIHLHOY.
Pasnea 3. TemaTnyeckoe njanupoBanue marepuasa B 10 kiacce

YcnoBubie cokpamienusi: K.p. — koHTponbHas paboTa

Ne Kou-Bo Tema ypoka OcHoBHbBIE BU/IbI Y4eOHOMH 1eITeJIbHOCTH
ypoka 4acoB
Ilosmopenue mamepuana 3a Kypc 7-9 knaccos
1 1 [ToBTOpenue kypca anredpsl 7-9 Ki1accoB Pemenue 3aganuii OTKpHITOro OaHka
2 (1) 1 Pemenne reomeTpudeckux 3amad 3a 7-9 xiacc 3amad OI'D mo mareMaTuke.
Monyab «Ajredpa u HaYAJIa MATEMATHYECKOT0 aHAJIN32
13 yacoB | [lelicTBUTEJbHbIE YHCIA Haxoautb cymmy 6eCkOHEUHO YOBIBAOILEH T€OMETPUUECKON MPOTPECCHUH.

3-4 2 Ilenpie 1 parmoHaIbHBIE YHCIIA [lepeBoauTh OECKOHEUHYIO IEPUOANUECKYIO APOOH B OOBIKHOBEHHYIO
5 1 JleiicTBUTENBHBIE YHCIIA IpoOb.
6 1 K.p. Ne 1 «<BxoaH0i#i KOHTPOJIB) [IpuBoauTH MpUMeEpHI (1aBaTh OomMpeesieHne) apuhMeTHIECKUX KOpHEH
7-8 2 beckoHneyHO yObIBaromiasi reoMeTpuieckas HaTypaJbHOMU CTCIICHH.

nporpeccus [NosicHATh Ha TpUMEpax MOHATHE CTEIIEHHU C THOOBIM JCHCTBUTEILHBIM
9-11 3 ApudMeTHUSCKHI KOPSHb HATypaJIbHON CTerieHH | [10OKa3aTeJeM.
12-13 2 CremneHs ¢ paliOHAIBHBIM U JICHCTBUTEIBHBIM HpuMeHATs MpaBua JICHCTBHH C paauKaIamHu,

HOKA3aTeIsIMH BBIPAXEHHUSIMHU CO CTEIICHSIMH C PAllMOHAILHBIM [T0Ka3aTesieM (JII00bIM
14 1 K. p. Ne 2 «JleliCTBHTEILHBIE YHCIA» neﬁCTBHTeJELHHM MOKa3aTesieM) P BBIYUCICHUSX U TPEOOPa30BaAHUIX
15 1 AHanu3 KOHTPOIBHON PaboTHI. BBIPAKCHHH.

Jloka3bIBaTh TOXKIECTBA, COJAEPIKAIINE KOPCHb HATYPAIbHON CTETICHU U




CTCIICHU C J'IIO6I)IM HeﬁCTBHTeHBHBIM IIOKa3aTeCJIEM, HpI/IMeHHH pa3J'II/I'—IHBIC
CIIOCOOBI.

HpI/IMeHHTI) YMeHI/ISI HpeO6p330BBIBaTB BI)Ipa)KeHI/ISI 1 JOKa3bIBATH
TOYK/ICCTBA MPU PEIICHUH 3aJ1a4 MOBBIIICHHON CJI0KHOCTH

Monayasb «I'eomeTpusi»

2 yaca BBenenue Ilepeunciienye OCHOBHBIX IIOHATHH  cTepeoMeTpuu. lIpuBeneHue
16 (2) 1 TIpeMET CTepeOMETPHH. AKCHOMbI ODUMEDOB  DEANbHBIX  OOBEKTOB, KOTOpPBHIE  HCIIOJNB30BAHBI  JUIS
uIeanu3aluu.
CTCPCOMCTPHH. HzéneqnaneHHe U WTIOCTPAIs CIIOCOOOB 3ajaHus IPSIMBIX U TUIOCKOCTEH
17 (3) 1 HexoTopsie ciencTBus U3 akCHOM. B IIDOCTDAHCTEE.
DopMyIMPOBAHUE AKCUOM CTEPEOMETPUH.
Hcnonp3oBaHne akCHOM CTEPEOMETPHUH JUISl I0KA3aTEIbCTBA CBOWCTB
MPSIMBIX U IJIOCKOCTEN B MpocTpaHCcTBe. Pemenue 3agay Ha
JI0Ka3aTeNbCTBO.
Mopyab «AJredpa ¥ HaYaJIa MATEMATHYECKOT0 AHAJIN32»
12 yacoB | Crenennasi pyHkuus o rpadukam creneHHbIX QYHKINH (B 3aBUCUMOCTH OT ITOKa3aTels
18-20 3 Crenennas QyHKIMs, €€ CBOICTBa U rpaduk CTETICHH ) OTMCHIBATh UX CBOMCTBA (MOHOTOHHOCTH, OTPAHUYEHHOCTD,
21-22 2 B3zanmMHO 0OpaTHbIe QYHKINH 49ETHOCTh, HEYETHOCTD ).
23-24 2 PaBHOCHIIbHBIC YpaBHEHHS M HEPABEHCTBA Ctpouts cxemMaTudecku rpaduk cTeneHHON (YHKIIMU B 3aBUCUMOCTH OT
25-26 2 praHI/IOHaJ'IBHBIC ypaBHEHUS NPUHANJICKHOCTH IIOKA3ATECIIA CTCIICHA (B aHaJIUTUYECKOH 3aICH
27 1 K. p. Ne 3 «Crenennas gyHKuus» paccMatpuBaeMoil PyHKIMHN) K OJJHOMY M3 PacCCMaTPUBAEMBIX UYHCIOBBIX
28 1 AHaJIH3 KOHTPOJIBHOMN paGoThI MHO’KECTB (TP MOKa3aTeNIX, IPUHAAJIeKAINX MHOXKECTBY LIEJIbIX YHCET,
29 1 Pewenne 3axau 1o teme «Crenennas Gynkuus» | 1PH JTHOOBIX IEWCTBUTENBHBIX MTOKA3aTENAX) U MEPEUUCIATE €€ CBOWCTBA.

OnpenensiTs, ABaseTcs 1 QyHKIUS 00paTUMOil.

Crpouts rpauk ClI0XHONW (QYHKIMHU, TPOOHO-PATMOHAIBHON (QYHKIIMU
3JIEMEHTAPHBIMU METOJIAMH.

[IpuBOANUTE MPUMEPHI CTETIEHHBIX (DYHKIIHIH (33JaHHBIX C TOMOIIBIO
dbopmyssl niu rpaduka), 001aIar0IIMX 3aIaHHBIMUA CBOMCTBAMH
(HarpuMep, OrpaHUYCHHOCTH). Pa3bsCHATH CMBICI NEPEUUCICHHBIX
CBOMCTB. AHaJU3UPOBATH MOBEeHNE (DYHKIIMI HAa Pa3IMYHBIX ydacTKax
o0actu onpezaeneHus, CpaBHUBATh CKOPOCTU Bo3pacTaHus (yObIBaHMs)
byHKMNA. DOPMYITUPOBATH OMPEACICHUS MEPEUNCICHHBIX CBONUCTB.
Pacnio3HaBatk paBHOCHIIBHBIE ITPe0Opa3oBaHus,

npeoOpa3oBaHus, IPUBOASIIUE K YPAaBHEHUIO-CIIEICTBUIO

Pewats nmpocreiine HppanuoOHaAIbHBIE YPABHEHMS,

UppalMOHAJIbHbIC HEPABEHCTBA M UX CUCTEMBL. Pacnio3HaBaTh rpaduku u




CTPOUTH IpaQUKU CTENEHHbIX QYHKIHUI, UCTIONb3Ys IrpadornocTpoute,
U3ydaTh CBOMCTBA (DYHKIIMI MO UX TpaduKaM.

DopMyIUPOBATH TUIIOTE3bI O KOJTMYECTBE KOPHEN YpaBHEHUI,
coJieprKalluX CTENeHHbIE (PYHKIIMU, U TIPOBEPSITHh UX. BBIMOIHATH
npeoOpa3zoBaHusi rpad)MKOB CTENICHHBIX (YHKIIWNA: TTapauIeIbHBIN
MEePEHOC, pacTsKEHUE (CHKATHE) BIIOJIb OCHU OPJIUHAT

(moctpoenue rpadKOB ¢ MOAYIISIMH, IOCTpOEHUE Tpaduka 0OpaTHOM

byHKIHN).

Monayasb «I'eomeTpusi»

16 yacoB HapaJ‘[J‘[eJ‘[],]—[OCT], NPAMBIX U MJIOCKOCTEeNn Pacmo3naBanue Ha MOIEISIX U UEPTEXKAX U U300DAKEHUE DAZITHYHBIX

30-33 4 TlapaiebHOCTh NPAMBIX, PAMON 1 IIockocTH | C1VIAEB B3AMMHOTO DACIIOJIOKEHHUS MDAMBIX B TIDOCTDAHCTBE.

(4-7) DopMVINPOBAHUE ONIDENETCHUN MEePECEKAIONINXCA. TapaUIeTbHBIX,
NEDTEHIUKVISDHBIX U CKDEIIMBAIOIINXCS MIDSIMBIX B IDOCTDAHCTBE.

34-37 4 B3auMHOE pacronoKeHne MpsMbIX B DopMVIIUPOBAHUE OIDEIETICHHUI VITIOB MEKIY MEDECEKAIOITUMUCH.

(8-11) MPOCTPAHCTBE. YTOJI MEHKY ABYMS NPSMBIMU [apaJlIeIbHBIMU. IEDIEHAUKYIAPHBIMU U CKPELUBAOLIUMUCS I1ps-

38-39 2 [TapamtensHOCTh TUIOCKOCTEH MBIMU B IIDOCTDAHCTBE.

(12-13) OOBsiCHEHHE. KaK OMDENEINSIOTCS DACCTOSHUSA: OT TOYKH 110 IDSIMOH,

40-43 4 Tetpasap 1 napamienenumes MEXTV TapauIeTbHBIMA TIPSIMBIMHU, MKy CKPEIIHBAOIIIMMHUCS

14-17) MIDSIMBIMH.
( HaxoxneHune vriioB Mexny NpsMbIMHU B IDOCTDAHCTBE.
44(18) |1 K. p. Ne 4 «Ilapa/iie;IbHOCTb NPAMBIX H HaxoxneHnue pacCTOSTHUM: OT TOUKH 10 MIDAMON. MEXIV NapaJlIeIbHbBIMU
IJIOCKOCTEI) IDSIMBIMU, MEKIV CKDEIIMBAIOIIMMHUCS MDSIMBIMU. Pacro3naBanue Ha

45 (19) 1 AHanu3 KOHTPOJILHOM paboThI MOIEJNAX U YenTexkax U U300DaKeHNe pa3IMyHbIX C1y4aeB B3aUMHOIO
PaCTIONOKEHUS MPSIMOU U IJIOCKOCTH.
DopMyIHpOBaHUE OMpPENETICHUN MapauleIbHBIX MPSIMOM M IJIOCKOCTH.
dopMyIHpOBaHUE U JIOKA3aTEILCTBO MPU3HAKA MApaJUICILHOCTH MPSIMON
u  miockoctd. OOBACHATP W TIOHMMaTh B3aUMHOE PACIOJIOKEHUE
IUTOCKOCTEH, JOKa3bpIBaTh MPH3HAK MAPALICIBHOCTH JIBYX IUIOCKOCTEHH;
BBITIOJTHSTH MOCTPOCHHUSI TETpadipa U NMapajuielenunena
Y UX ceyeHuil. [[puMeHsATh H3y4eHHbIH MaTepHral NPy PEeIICHUH 3a/1a4.

MoayJb «Ajdredpa 1 HaYaJIa MATEMATHYECKOT0 aHAJIN32»
10 yacoB | IToka3aTenbHasi QyHKUMSA Ilo rpaduxam moka3arenbHON (YHKIMHM ONMCHIBaTH €€ CBOWCTBA

46-47 2 IMTokazaTenbHas GYyHKIMS, €€ CBONCTBA M rpaduK | (MOHOTOHHOCTh, OTPAaHHUYEHHOCTH).

48-49 2 Iloka3aTenbHble ypaBHEHUS [TpuBoauTH MpUMeEpHbl MOKa3aTeNbHON (YHKIUHU (3aJaHHOW C TMOMOIIBIO

50-51 2 ITokasaTenbHbIE HEPABEHCTBA dopmynsl  wiam  rpaduka), oOJamaroniel 3aJaHHBIMH  CBOWCTBAMH

52-53 2 CHCTeMBbI TOKA3aTeTbHBIX yPABHEHHI 1 (HampuMmep, OTrpaHUYCHHOCTH). Pa3bICHATH CMBICH TEPEUUCICHHBIX

HCPABCHCTB

CBOMCTB. AHaJIM3UpOBaTh NOBeIeHUE (YHKIMI Ha pa3iMyYHBIX y4JacTKax




o4 1 K. p. Ne 5 «Iloka3aTtenbHasi QyHKIMD) 0o0JacTH OmpeJeNieHusl, CpaBHUBATh CKOPOCTH BO3pacTaHUs (yObIBaHUS)
55 1 AHanu3 KOHTPOJIbHOM paboThI bynkuuii. @opMyIMpOBaTh ONPEEICHUS IEPEUNCICHHBIX CBOMCTB.
Pemrate mpocteiimme moka3aTeNbHBIE YpaBHEHHs, HEPaBEHCTBA W HX
cucteMbl. Pemarp moka3aTelbHbIE YpaBHEHHUs] METOJAMHU Pa3lIOKEHUs Ha
MHOXMWTEIHM, CHOCOOOM 3aMEHbl HEHM3BECTHOIO, C HCIOJIb30BAHUEM
CBOWCTB (DYHKIIMH, peIIaTh YpPaBHEHUS, CBOAAIIMECS K KBaJpPaTHBIM,
UppalMoOHANbHBIM. Pemars moka3aTelbHbIE YpPABHEHUS, NPUMEHSS
pa3IMYHbIE METOIBL.
Monayasb «I'eomeTpusi»
17 yacoB | [lepneHIMKYJSIPHOCTH NPSIMBIX U IUIOCKOCTel | Pacrno3HaBaHue Ha MOJENSIX U UepPTEkKax U N300paKeHUE Pa3IUUYHbIX
56-60 5 [leprieHqUKYISAPHOCTD MPSIMON U TNIOCKOCTH CJIy4aeB B3aUMHOI'0 PACIIOJIOKEHUS NPSIMBIX B IIPOCTPAHCTBE.
(20-24) @opMyIHpOBaHKE ONPEACIICHUN NEPICHIUKYISIPHBIX MPSIMBIX B
61-66 6 [MeprieHAUKYIISAP U HAKITOHHBIC. YTOJI MEXKTY pocTpaHcTBe. [l0Ka3bIBaTh JIEMMY O NEPIEHAUKYIISIPHOCTH JBYX
(25-30) MIPSIMOM M TNIOCKOCTBIO NapaJuIeIbHBIX MPSAMBIX K TPEThEU MPSMOM U TEOPEMBI, B KOTOPBIX
67-70 4 I[ByrpaHHbIﬁ yTOI. HepHeHﬂI/IKYH}{pHOCTB YCTAHABJIIMBACTCS CBsI3b MCKAY IIapATJICIBHOCTBIO IIPSIMBIX U UX
(31-34) MIOCKOCTEHH NEePIEeHIUKYISIPHOCTBIO K IJIOCKOCTHU. Jl0Ka3bIBaTh TEOPEMY,
71 (35) 1 K. p. Ne 6 «Hepﬂeﬂ)]n]qyﬂﬂpﬂoc'r], NPSIMBIX U BBIPAXKAKOIYIO IPU3HAK NECPHCHAUKYIIAPHOCTH HpHMOﬁ U IINIOCKOCTH, U
ILIOCKOCTEI TEOPEMBI O INIOCKOCTH, NEPIEHANKYIAPHOHN NPSIMOH, U O IIPSIMOA,
72(36) |1 AHaIu3 KOHTPOJIBHOI paGOTHI HEepHEHANKYISPHOH K MI0CKOCTH. HaxoauTh pacCTOSIHUS OT TOYKH J10
IUIOCKOCTH, IOHUMATh CBA3b MEX/ly HAaKJIOHHOH, €€ IPOeKI1en 1
NEePIEHINKYISPOM; T0Ka3bIBATh TEOPEMY O TPeX MEePHEHIUKYIPAX U
00paTHyIO €il TeopeMy; BBIUUCIATH YTOJl MEXY IPSIMON U IIIOCKOCTHIO,
IpagyCHYIO MEpPY JIBYTPAHHOTO YTIJjla; 3HaTh JOKAa3aTEJIbCTBO TOTO, UTO BCE
JVHENHBIE YIIIbl ABYTPAHHOI'O YIJla paBHBI APYT APYrY; HAXOIUTh YToJl
MEX]y TUIOCKOCTSIMH; PEIIaTh 3a/1a4H M0 TEME.
MoayJib «Ajaredpa 1 HaYaJIa MATEMATHYECKOI0 aHAJIM3a»
15 yacos | Jlorapudmudeckass GpyHKuHsA BomonHaTe npocteiiiue npeodpazoBaHus JIOTrapu(pMUIECKUX BbIPaKEHHIM
73-74 2 Jlorapudmsl C MCII0JIb30BaHUEM CBOWCTB JIorapu(MoB, ¢ MOMOLIBIO (opMylT mepexoa.
75-76 2 CgoiicTBa JiorapupmMoB [Io rpaduxy morapudmMuyeckol QYHKIIMA OMUCHIBATH €€ CBOMCTBA
77-78 2 JlecsTHUYHBIC U HATYpAJIbHBIE JIOTapU(BMbI (MOHOTOHHOCTS, OTrPaHUYECHHOCTB). IIpuBoauTh [IPUMEPBHI
79-80 2 Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U norapudmudeckorl (yHKIUK (3aJaHHOM C TOMOIIBI (OPMYINIBI WK
rpaduk rpaduka),001a1aromIeii 3aJaHHBIMA CBOMCTBAMH (HATIPUMeED,
81-82 2 Jlorapudmudeckue ypaBHEHHs OTrPaHUYEHHOCTH). Pa3bACHATH CMBICH  IEPEYUCIECHHBIX  CBOWCTB.
83-84 2 JlorapuMuuecKie HepaBeHCTBa AnHanu3upoBaTh MoBeAcHUE (YHKIMN Ha PAa3IUYHBIX y4acTKax OO0JIacTH
85 1 Pemenue 3amau OIIpeJIeNICHUs], CPABHUBATH CKOPOCTU BO3pacTaHus (yObIBaHMs) (QyHKLMIA.




86 1 K. p. Ne 7 «Jlorapupmuueckas pyHKuus» DopMynHpOBATH ONIPEIEIICHNS] IEPEUNCIEHHBIX CBONCTB.
Pemate mpocreiimue norapupmMuueckue ypaBHEHHs, JOrapupMHUUECKUE
87 1 AHanm3 KOHTPOJIBHON pabOTHI HEpaBeHCTBA M HUX CcHCTeMbl. PemaTe orapu@muueckue ypaBHEHUS
pa3IMYHBIMH METOJaMH.
Pacnio3naBate rpaduku u cTpouth rpaduK JorapupMuueckon (yHKIINH,
UCTIONB3YS TPadonoCTPOUTENH, U3y4aTh CBOMCTBA (DYHKIIMHU TIO TpaduKam,
dbopMynupoBaTh THUIOTE3bl O  KOJMYECTBE KOpHEH  YpaBHEHMIA,
coJiepKamux JorapuMu4eckyto (GyHKIHIO, U TIPOBEPATHh UX. BBHIOIHATH
npeoOpaszoBanus Tpaduka jgorapudmMudeckord (GYHKIIMH: TapauieIbHbIN
MEpPEeHOC, pacTsKeHue (CxkaThue) BAOJIb OCH OpAUHAT (TOCTpOEHUE
rpaduKOB ¢ MOIYJISIMHU, TOCTpOEHUE Tpaduka 0OpaTHON GYHKITUN).
Monyasb «I'eomeTpusi»
12 yacoB | MHOTOrpaHHUKH Pacnio3snaBanue Ha MOJEISIX U YepTEKaxX MHOTOTpaHHUKOB. M300pakeHne
88-90 3 [Tonsite MHOTOTpanHuKa. [Tpr3ma MHOTOTPaHHUKOB B MapajIeIbHOM MPOEKIMH. JleMOHCTpaLus Ha MOJIEIAX
(37-39) U YepTexkKax IEMEHTOB MHOIOIDAHHHKA.
91-93 3 [Tupamua OObsicHeHHE, KaKHEe MHOTOTPAaHHUKH HA3bIBAIOT MPABUIIHHBIMHU.
(40-42) PacnioznaBanue Ha MOZEIISAX U YepTekaxX MPaBUIbHBIX MHOIOTPDAHHHUKOB.
94-97 4 HpaBI/IJ'ILHLIe MHOTOI'PaHHUKHU OOBsICHEHNE, KAKHE YIJIbl HA3BIBAIOT MHOTOTPaHHBIMU. PacniozHaBaHuEe Ha
(43-46) MOJIETISIX U YepTekax U U300pa’keHrne MHOTOIPAHHBIX YIJIOB.
908 (47) 1 K. p- Neo8 «MHOFOFpaHHI/IKI/I» q)OpMyJII/IpOBaHI/Ie OIMPCACIICHUA TpéXFpaHHOFO yTJa KaK 4aCTHOro cjiydas
99 (48) |1 AHaJHM3 KOHTPOJIbHOU pabOoThI MHOTOTPAHHOT'O YTJIa.

Pemrenne 3a1a4 Ha MOCTPOEHUE CEYEHUH MHOTOIPAHHUKOB.
Hcnosnb30BaHNE KOMIBIOTEPHBIX MIPOrPaMM ISl U300pakeHUs
MHOT'OI'paHHUKOB U UJIJIFOCTpallii UX CBOMCTB.

Pacno3naBaHue Ha MOJIeNIAX U YepTekax U n300paxkeHue Kyda, na-
paJlIeNeNNIENO0B, IPU3M. JJeMOHCTpanus Ha MOAEISX U YEPTEKAX
3JIEMEHTOB IIPU3MBI.

O6T>$[CH€HI/IG, KaKHE€ MPU3MBbI HA3bIBAIOT MPAMBIMU U HAKIIOHHBIMU, KaAKHUC
IIPU3MBI Ha3bIBAIOT MIPABUIILHBIMU.

DopMyIMPOBAHKE U TOKA3ATEIBCTBO TEOPEMBI O CBOMCTBAX MPSIMOU
npusMbl. DopmyipoBaHue

Y J10Ka3aTeJIbCTBO TEOPEMBI O CBOMCTBAX IPAHEN U THAarOHAJIEH
napajuieenumnesa.

DOopMyIMPOBAHUE U TOKA3ATEIBCTBO TEOPEMBI O CBOWCTBE AUATOHAJIEH




MPSIMOYTOJIBHOTO MapaJljiesienumnesaa.

Pemenue 3a1au Ha 10Ka3aTEIbCTBO U BBIYMCIIEHUS C IPUMEHEHUEM
CBOMCTB NPU3MBbI U €€ YaCTHBIX CilydaeB. Pemienue 3a1a4y Ha MOCTpOEHHE
cedeHui Kkyba, mapansenenune 0B, Ipu3M.

Pacnio3HaBaHue Ha MOJIEINIAX U YepTekax U N300pakeHUE MUPAMUJIbI.
JleMoHcTpanyst Ha MOZIETISIX U YEPTEXKAX DJIEMEHTOB MUPAMUBI.
OOBbsicHEHME, KaKue MUPAMUBI HA3bIBAIOT MPSIMBIMU U HAKIIOHHBIMHU.
OOBbsicHEeHHE, KaKue MUPAMUIbl Ha3bIBAIOT MPABHIBHBIMU, KAKUE —
TETpa’IpaMH.

OOBsicHEHHE, YTO TaKOE OCh NPABUIBHOM upaMuabl. OObsICHEHUE, KaKHe
UPaMU/Ibl HA3bIBAIOT YCEUEHHBIMM.

Pemenue 3a1au Ha 10Ka3aTeIbCTBO U BBIYUCIEHHUE DJIEMEHTOB MUPAMU/IBI,
BbIUMCIICHHE OOKOBOW U MOJHOM MOBEPXHOCTEN MupaMusl. Perienne
3aJ1a4 Ha MOCTPOeHUE cedeHni mupamuasl. [locTpoenue n3odpaxeHui
nMpaMu, TeTpasapa.

Moayas «Ajredpa u HavyaJia

MaATEMATHYECCKOI'0 AaHAJIN3Aa)»

20 yacos | Tpuronomerpuieckue popmMyJibl

100 1 Panuannas mepa yria

101-102 | 2 [ToBOPOT TOUKM BOKPYT Havasia
KOOPJIMHAT

103-104 | 2 OnpeneneHue cuHyca, KOCUHyca
Y TaHTEHCA yTia

105 1 3HaKM CUHYCa, KOCHHYCA U TAHT€HCa

106-107 | 2 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM U
TAHT€HCOM OJTHOT'O M TOTO XK€ yIia

108-109 |2 TpuroHoMeTpuyecKre TOKIAECTBA

110 1 CuHyc, KOCHHYC M TAaHT€HC YTJIOB 0, ¥ -0

111-112 | 2 DOpMYITBI CITOKCHHS

113 1 CuHyc, KOCHHYC ¥ TAaHT€HC JIBOWHOTO yria

114 1 CuHycC, KOCHHYC ¥ TAaHT€HC ITOJIOBUHHOTO YTJIa

115-116 | 2 DopMyITbl TPUBEACHUS

117 1 Cymma 1 pazHOCTb cuHycOoB. CymMMa M pa3HOCTb
KOCHHYCOB

118 1 K. p. Ne 9 «Tpuronomerpuieckue (popMyJibI»

119 1 AHanu3 KOHTPOJIBLHOM pabOThI

[lepeBonuTh rpagycHy0 MEpY B pajiiaHHylo U 00paTHO. Haxoauts Ha
OKPYKHOCTH IIOJIOKEHHE TOUYKH, COOTBETCTBYIOIIEH JaHHOMY
JEHCTBUTEIILHOMY unciny. Haxonuts 3Haky 3Ha4eHUI CUHYCa, KOCUHYCA,
TaHI'€HCa YHCIIa.

BbISBIATE 3aBUCUMOCTD MEX/1Y CUHYCOM, KOCHHYCOM, TAHT€HCOM OJIHOT'O
Y TOro Xke yria. [[pumeHsaTs 1aHHBIE 3aBUCUMOCTH AJIs JOKA3aTEIbCTBA
TOKJI€CTBA, B YACTHOCTHU Ha ONPEJACIEHHBIX MHOKECTBAX.

[TpumensTh pU peoOpa30BaHUAX U BBIYUCICHUAX (POPMYJIIBI CBA3U
TPUTOHOMETPUYECKUX (PYHKIUH YTIIOB o U -0, POPMYIIBI CIOKECHHUS,
(opMyIbl TBOMHBIX U MTOJIOBUHHBIX YITIOB, (POPMYJIBI IPUBEICHHUS,
(OopMyIBI CYMMBI B Pa3HOCTH CHHYCOB, CyMMBI U Pa3HOCTH KOCHHYCOB,
IIPOU3BENICHUSI CHHYCOB M KOCUHYCOB.

Jloka3bIBaTh TOKJIECTBA, IPUMEHSS PA3INIHBIE METObI, UCTIOIb3YsI BCE
U3y4eHHbIE (POPMYIIBI.




10 yacoB

Tpuronomerpnyeckue ypaBHeHust

YMeTh HaXOIUTh APKCUHYC, APKKOCHHYC, aPKTAHI'€HC AEHCTBUTEIBHOTO

120-121 | 2 YpaBHeHue cosx = a qucia.
122-123 | 2 VpasHenue sinx = a [IpuMeHsTh CBOICTBA apKCUHYCA, ApPKKOCHHYCA, ApKTAHIE€HCA YHCIIA.
124-125 |2 VpaBHeHHe tg X = a [TpumensaTs hopMyIbl A7 HAXOXKACHUS KOPHEH ypaBHEHHH COS X = a, sin
126-127 | 2 Peniennie TpUroHOMETPUUECKUX YPABHEHHM X=a,tgx=a. YNfeTB peIIaTh TPUTOHOMETPUICCKIE
128 1 K. p. Ne10 «TpHroHOMeTpHYECKHE ypaBHeH sy | YPABHCHHS: TUHEHHbIC OTHOCHTEIHO CHHYCa, KOCHHYCA, TaHTeHCa yrila
129 1 AHAJTH3 KOHTPOIBHOH paGoThL. (umcrna), CBOASIIMECS K KBAIPATHBIM M IPYTUM ajireOpandecKum }
ypaBHEHUSIM TIOCJIE€ 3aMEHBI HEM3BECTHOTO, CBOISIINECS K MPOCTEHIIUM
TPUTOHOMETPUUYECKUM YPABHEHUSIM TOCTIE PA3NIOKEHUsI HA MHOKHUTEIH.
Pemiate ogHOpoAHBIE (TIEPBOM U BTOPOM CTETICHH) YpaBHEHUS
OTHOCHUTEIILHO CHHYCa U KOCHHYCA, a TAK)Ke CBOJSIINECS K OTHOPOIHBIM
yYpaBHEHHUSIM.
Hcnonp30BaTh METO BCIOMOTAaTEIBHOTO yIJIa.
[IpumeHATs MEeTO/ IIpEeIBAPUTEIILHOM OLICHKH JIEBOM U IPABOM 4acTei
ypaBHEHUS. YMETh MPUMEHSITh HECKOJIBKO METOOB MPH PEIICHUN
ypaBHEeHHUs. PemaTh HECI0XHBIE CUCTEMbI TPUTOHOMETPHYECKUX
ypaBHEHUH. PemaTs TpUroHoMeTpuyecKkrue HEpaBeHCTBA C TOMOIIBIO
€JUHUYHOU OKPYKHOCTH.
Hmozosoe noemopenue(4 uaca)
130-131 |2 Pemenne reomeTpuueckux 3agad CaMOoCTOATENHbHO U MOTHBUPOBAHHO OPTaHU30BHIBATh CBOIO
(49-50) nesTenbHOCTh. CHCTEeMAaTU3UPOBaTh U 00OOIIUTE KypC anreOphbl U Havana
132 1 K.p. Nel11 «MATorosas» aHanu3a, reometpun 10 kacca, pemasi TECTOBbIE 3aJJaHUS MO MOJTOTOBKE
133-134 | 2 Ypok 0000I1IeHNs ¥ CHCTEMATH3AIIUH 3HAHUI k EI'D.

«PexkoMeH10BaTh paGo4yI0 NporpaMmy
K YTBepPKICHUI0»

[peacenaTenb METOANYECKOTO COBETA

_/K.B. ITumoHoBa/

IIpotokon ot « 31» aBrycra 2022r. Nel

«CoracoBano»
3aMecTUTENb TUPEKTOpa
/ K.B. ITumonoBa/

«31» aBrycra 2022r.













