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MOJIOXKUTENBHON MOTHUBALIMY YYAIIUXCSl HA TOBTOPEHUE paHee U3YYEHHOTO MaTepuaia,
BBIICJICHHE Y3JIOBBIX BOIIPOCOB Kypca, MPEeIHAa3HAYEHHBIX AJIs IOBTOPEHUS, HCIIOJIB30BAHUE
CX€M, MOJIeJIeH, ONOPHBIX KOHCIIEKTOB, CIIPABOYHUKOB, KOMITBIOTEPHBIX TECTOB (B TOM YHCIIE
UHTEPAKTUBHBIX). MeTOI0IOrn4eCcKOil OCHOBOM MpeIiaraeéMoro Kypca siBsieTcst
JesITeIbHOCTHBIN TOAXOA K 00y4YeHHIO MaTeMaTrke. JlaHHbBIN MOAXO MpeAnojaraeT o0y4deHue
HE TOJIbKO TOTOBBIM 3HAHUSM, HO U JIESITEIbHOCTH MO MPHOOPETEHUIO 3TUX 3HAHUH, criocoOoB
pacCy kKIeHUM, JOKa3aTeabCTB. B CBsI3M ¢ 3TUM B NPOLIECCE U3YUEHHsI KypCa y4aluMCs
MPEeAJIararoTCs 3a1aHNs], CTUMYJIMPYIOIINE CAMOCTOSTEIbHOE OTKPBITHE UMH MAaTEMAaTUYECKUX
(bakTOB, HOBBIX, paHEE€ HEM3BECTHBIX, IPUEMOB U CIIOCOOOB PEIICHUS 3a/1a4.

IIporpamma kypca «A30paHHbIe BONPOCHI MATEMATHKH» PACCUUTAHA

Ha 34 1yaca, B TOM 4HCJie

Hesab naHHOrO Kypca: paciiupeHue u yriryOJeHne MKOJIbHOIO Kypca MaTeMaTHKH

3anaum kypca:

- Pacimpenue u yriayOneHue IKOJbHOTO Kypca MaTeMaTHKH.

- AKTyanu3anus, CHCTeMaTH3aus 1 0000IIeHIe 3HAHUH yYaIuxcst 10 MaTeMaTHKE.

- @opMHpOBaHNE Yy YHAIIUXCSl TOHUMAHUS POJIM MAaTEMAaTHYECKUX 3HAHUI KaK HHCTPYMEHTA,
MO3BOJISIFOIIETrO BBIOPATh JYYIIUI BAPHAHT ACHCTBUI U3

MHOTHX BO3MOJKHBIX.

- PasBuTue nHTEpECa yUALTNXCS K M3YYCHUIO MAaTEMATHKH.

- Pacmmpenue HayyHOro KPyro3opa y4Jamuxcs.

- O0y4eHne CTapLUIeKIaCCHUKOB PEIIEHUI0 YIeOHBIX U JKU3HEHHBIX 33]1a4, CIIoco0aM aHam3a
uH(pOpPMaLINY, TOJy4aeMOH B pa3HbIX popmax.

- @opMUpOBaHUE MOHITHS O MATEMATHUECKUX METOAAX MPHU PEIIEHUN MAaTeMaTHIEeCKUX 3a1ad.
- obecnieueHre HHANBUAYAIBHOTO U CHCTEMATHYECKOTO COMTPOBOXKACHUS YHAIUXCS IPU
MOATOTOBKE K SK3aMeHaM

Opranuzanys Ha 3aHATHSIX 3JIEKTUBHOTO Kypca JOJIKHA CYIIECTBEHHO OTIMYAThCS OT YPOUHOH!
ydameMycst HeOOXOIMMO aBaTh JOCTATOYHOE BPEMsI Ha Pa3MBILIUIEHUE, TPUBETCTBOBATD JIIOOBIE
TMIOTIBITKHA CAMOCTOSITENIbHBIX PACCy KISHHH, BBIABI)KEHHUS TUTIOTE3, CIIOCOOOB perieHus 3ana4. B
Kypce

3aJI0’K€Ha BO3MOXKHOCTD uddepeHunpoBaHHOro ooyueHus. [IpuMeHstoTcs Clienyromue BUbl
IESATEIbHOCTH Ha 3aHATHUSAX: 00CYKICHUE,

TECTHUPOBaHHUE, HCCIENOBATEIbCKAS AEATEIBHOCT, O030pHBIE JIEKLIUH, MUHHU-JIEKIUH,
CEeMUHApbI U PAKTUKYMBI 110 PELICHUIO 331a4, IPEeIyCMOTPEHBI KOHCYJIbTaluu. MeTob! 1
dopmel 00yuenus onpenemnstorcs TpedboanussMu @I'OC, ¢ yueToM HHIUBUAYAIbHBIX U
BO3PACTHBIX OCOOCHHOCTEH yUaIuXCsi, pa3BUTHS U CAMOPA3BUTHS IMYHOCTU. B CBsI3M ¢ 3TUM
OTIpeneNIeHbl OCHOBHBIE MPHOPHUTETHI METOAUKH U3YUESHHS 3JIEKTUBHOTO Kypca!

- o0yueHHe yepes OIbIT U COTPYIHHYECTBO;

-MHTEPAaKTUBHOCTH (padoTa B MaJIbIX TPYIIAX, POJIEBBIC HI'PBI, TPEHUHTH, BHE

3aHATUH - METOX IPOEKTOB),

- JIMYHOCTHO - AEATEIBHOCTHBIA U CYyOBeKT—CyOBEeKTUBHBIN MOAX o (Oobiee BHUMAHUE K
JMYHOCTH yUaIlerocs, a He LeJsIM YUUTeNIs, PABHOIIPABHOE UXB3aUMOIEHCTBIE).

@DOpMBI 1 METONIBI KOHTPOJISI: TECTUPOBAHHUE, CAMOIIPOBEPKa, coOece0BaHNe, MTUCbMEHHBIN U
YCTHBIH 3a4€eT, TPOBEPOUHBIE MUCbMEHHBIE PadOoThI, HAOIOIEHNE.

Ilnanupyembie pe3yjbTATbI OCBOCHUS
yueOHoro npeamera «MaremaTuka»
Ilnanupyemsbie pe3yabTaThI 0CBOEHHUS o0yvyawmumucs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 00mero o0pa3oBaHus



Ilnanupyemble THYHOCTHBIE pe3yJbTaThl ocBoeHuss OOIL

JIuuHocTHBIE pe3yjbTaThl B c(epe oTHOLIEeHHH o0ydawmuxcs K cede, K CBOeMYy
310pPOBbI0, K MO3HAHMIO celsi:

OpHeHTaLUs] 00YYarOIUXCsl HA JOCTIDKEHHE JINYHOTO CHACTDS, PEATH3ALMI0 TO3UTHBHBIX
JKU3HEHHBIX TEPCIEKTHB, WHULUATHBHOCTD, KPEaTUBHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPENIEICHHUIO, CTIOCOOHOCTh CTABUTD LIEJIN U CTPOUTD *KIU3HEHHBIE TUIAHBL,

TOTOBHOCTb M CIOCOOHOCTH obecrneunTh cede U CBOMM OJIM3KHUM JOCTOWHYIO *KH3Hb B
MPOLECCE CAMOCTOATENBHOMN, TBOPUECKOW U OTBETCTBEHHOM €SI TEbHOCTH,

TOTOBHOCTb U CIMOCOOHOCTh OOYHarOIIMUXCsl K OTCTAMBAHHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CHOCOOHOCTh BbIPA0ATHIBATH COOCTBEHHYIO MO3HIIUIO TIO
OTHOIIEHHIO K OOIIECTBEHHO-TIOJIUTHYECKUM COOBITHSIM MPOLUIOrO M HACTOSALIEr0 Ha OCHOBE
OCO3HAHMS U OCMBICIICHUS] HICTOPUH, TYXOBHBIX LIGHHOCTEH U TOCTIDKEHHUH HAaIIEeH CTPaHBL,

TOTOBHOCTb M CHOCOOHOCTh OOYHAIOIIMXCSl K CAaMOPa3BUTHIO U CAMOBOCIHTAHHUIO B
COOTBETCTBUH C OOIICYENOBEUECKUMH LIEHHOCTSIMH M HIealaMH TIPaKIAHCKOro oOIIecTsa,
noTPeOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHUSX CIIOPTUBHO-030POBUTEIbHON
JEsITeNIbHOCTBIO,

NPUHITHE W peanu3alus I[IeHHOCTeW 370poBoro u 0OesomacHoro obpasa >KU3HH,
Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U
MICUX OJIOTMYECKOMY 3/I0POBBIO;

HETIPUSITHE BPEOHBIX MPHUBBIUEK: KYPEHUS, YIIOTPEOIEHHs aJIKOTOJIs, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHomeHuii o0ydaromuxcss k Poccun kak k
Poaune (OTeuecTBy):

poccHiickasi MOEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKOW HIOSCHTUYHOCTH B
NOJIMKYJBTYPHOM COLIMyME, YYBCTBO MPHYACTHOCTH K HCTOPHKO-KYJBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cynbde Poccuu, maTpuoTu3M, rOTOBHOCTD K CiykeHH0 OTedecTBy, ero
3allUTE;

yBak€HHe K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTU Nepen PonuHoil, ropmoctu 3a
CBOW Kpa#, cBOW PonmHy, mpouuioe M HaCcTosllee MHOTOHALMOHAJbHOro Hapoaa Poccun,
yBa)KEHHE K rOCyIapCTBEHHBIM CHMBOJIaM (repd, ¢iar, ruMH);

dopMupOoBaHHE YBaXEHHS K PYCCKOMY SI3bIKY Kak TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoin ®@enepauuu, sBISIOIIEMYCS OCHOBOM POCCHUNUCKONW HWACHTUYHOCTU U TJIABHBIM
(axTOPOM HAITMOHAILHOT'O CAMOOIIPEEIICHUS,

BOCIIUTAHHE YBAXKEHHUs] K KYyJbType, s3bIKaM, TPAAHLUSAM U OOBIYasiM HapOJOB,
nposxxusaromux B Poccuiickont ®denepauuu.

JIuuHocTHbIe pe3yabTaTbl B cdepe OTHOMEHHIT O0yYalIIUXCA K 3aKOHY,
rocyJapcTBY H K IPAXKAAHCKOMY 0011eCTBY:

IpaXaHCTBEHHOCTb, Tpa)KlaHCKas MO3MLMS AaKTUBHOTO M OTBETCTBEHHOIO 4JIEHA
POCCHIICKOrO OOIIECTBAa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE TMpaBa U OOsI3aHHOCTH,
yBaXKalOIIEro 3aKOH M MPaBOMNOPSIOK, OCO3HAHHO MPUHUMAIOLIErO  TPAAULMOHHBIE
HAIlMOHAJIbHBIE M OOINeueNoBeYeCKHe T'YMAHHCTUYECKHE M JI€MOKPATHUYECKHE LIEHHOCTH,
TOTOBOTO K yUaCTHIO B OOIIECTBEHHOMN JKU3HU,

NPU3HAHUE HEOTUYY)KTAEMOCTH OCHOBHBIX IIpaB W CBOOOA YeNOBEKa, KOTOpbIE
NPUHAJIEKAT KaXIOMy OT POXKACHUS, TOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX INpaB U
cBoOon Oe3 HapymeHus mpaB U CBOOOJ IPYrHX JIMI, TOTOBHOCTH OTCTaWBaTh COOCTBEHHBIC
npaBa U CBOOOIBI YEJIOBEKA U IPA’KAAHUHA COTJIACHO OOINENPU3HAHHBIM MPUHIUIIAM U HOPMam



MEXAYHAapOIHOro npasa u B cooTBeTcTBUM ¢ Konctutyuueit Poccuiickoit @eaepannu, npaBosas
Y NIOJIMTUYECKAsi TPAMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKU H
OOIEeCTBEHHON NPAaKTUKH, OCHOBAHHOE HA [UAJOre KyJNbTyp, a TaKXe Ppas3JHYHBIX (opMm
O0IIECTBEHHOTO CO3HAHMSA, OCO3HAHHNE CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

- MHTEpUOPU3aLUsl LIEHHOCTEN NEMOKpPATUU U COLMAIBHON COJUAAPHOCTH, TOTOBHOCTD K
JOTOBOPHOMY PEryJIMPOBAHUIO OTHOUIEHUH B FPYMIE WIM COLUAIBHON OpraHu3aluy,

- TOTOBHOCTH OOYYarOIIMXCSl K KOHCTPYKTHBHOMY YYacTHIO B TPUHSTHHU PELICHUH,
3aTParuBalOIIUX UX MpaBa M MHTEPECHl, B TOM YHCJIE B Pa3MYHBbIX (opMax OOINECTBEHHOM
CaMOOPTaHU3alN1, CAMOYIIPABJICHNUs, OOIECTBEHHO 3HAYNMOM AEATENIbHOCTH,

NPUBEPKEHHOCTh MM HHTEPHALMOHAIN3MA, JPYXKObI, PAaBEHCTBA, B3aMMOIIOMOIIU
HApOJOB, BOCIIUTAHUE yBAXXUTEJIBHOIO OTHOLIEHUS K HALIMOHAIBHOMY NOCTOMHCTBY JIFOJEH, UX
YyBCTBAaM, PEIUTHO3HBIM YOEKICHUSM,

TOTOBHOCTb OOYYArOIIMXCSl MPOTHBOCTOSTh HIEOJOTHH 3KCTPEMH3Ma, HAIMOHAJIU3MA,
kceHo(oOUN, KOPPYNUHUM, IUCKPUMHUHAIIMKA [0 COLMAJbHBIM, PEIUTHO3HBIM, PAaCcOBBIM,
HAallMOHAJIbHBIM NIPU3HAKAM U APYTMM HETaTUBHBIM COLMAJIbHBIM SIBJICHUSIM.

JIuuHOCTHBIE pe3yJbTaThl B c(epe OTHOMIEHHIH O0YUYAIIMIMXCH C OKPYRAKIHMH
JIOAbMH:

HPAaBCTBEHHOE CO3HAHUE M TMIOBEJEHHE HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS M TOBEIACHUS B IOJUKYJbTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH THUAJIOT C IPYTHMH JIFOJIbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
o0Imue eau U COTPYAHNYATD JJIST MX JTOCTHIKSHHS,

NPUHATHE  T'YMAaHUCTHYECKHUX  IIGHHOCTEH,  OCO3HAHHOE,  YBaXHUTEIbHOE U
IoOpOsKeNaTeNbHOE OTHOIIEHHE K APYTrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

CHOCOOHOCTB K COMEPEKUBAHMIO B (POPMUPOBAHUE MO3UTHBHOIO OTHOLIEHHUS K JIFOISM, B
TOM 4YHCJIe K JIUIAM C OTPaHMYEHHBIMH BO3MOMKHOCTSIMH 3/I0POBbsI M MHBAJINAAM, OEpEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NIECKOMY U TMCHUXOJIOTHYECKOMY 3OPOBBIO
APYTUX JIOJEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb;

(bopMHpOBaHUE BBIPAKEHHON B IMOBENEHHHM HPABCTBEHHOW TO3UIMK, B TOM YHCJIE
CrOCOOHOCTH K CO3HATENIbHOMY BBIOOPY n00pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBENEHUS HA
OCHOBE YCBOGHHs OOIIEYEIOBEUECKUX LEHHOCTEH M HPAaBCTBEHHBIX YyBCTB (UECTH, IOJra,
CTPaBEJIMBOCTH, MIJIOCEPAHS U IPYKETFOOHs);

pa3BUTHE KOMIIETEHLMH COTPYIHHYECTBA CO CBEPCTHMKAMH, MAETbMH MJIAJIIEro
BO3pacTa, B3pOCIHBIMA B 00pa3oBaTeNbHOW,  OOINECTBEHHO  TOJIE3HOH,  y4eOHO-
HCCIIEIOBATEIBCKOMN, MPOSKTHOM U IPYTUX BUIAX ACATEIBHOCTH.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHHH O0YyYAIOIIUXCH K OKPYKAIOLIEMY
MHUPY, ’KHBOW MPUPOIE, XyI0:KeCTBEHHOH KYJIbType:

MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUS  HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJ€HHE IOCTOBEPHOMH
uHpopmaLmeil 0 mepenoBbIX JAOCTHIKEHHSX M OTKPBITHUSIX MHPOBOW UM OTEUECTBEHHOH HAayKH,
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U 00IIEeCTBa,;

TOTOBHOCTb U CMOCOOHOCTH K OOpa3OBaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTS’KEHUH BCEW JKU3HH, CO3HATEJIbHOE OTHOIIEHHE K HEMpPephiIBHOMY OOpAa30BAHUIO Kak
YCIJIOBHIO YCIEITHOM MPpodecCHOHANBHON 1 OOIEeCTBEHHOM NesITeIbHOCTH,



JKOJIOTUYECKast KyJbTypa, OepekHOe OTHOIIEHUS K POJHON 3emile, MPUPOIHBIM
6OFaTCTBaM POCCI/II/I n MI/Ipa, IIOHUMAHHUEC BJIUAHUA COLUAJIBHO-DKOHOMHWYCCKUX HpOL[eCCOB Ha
COCTOSIHME TPHUPOJHONW M COILMANBbHOW CPENbl, OTBETCTBEHHOCTb 3a COCTOSIHME MPUPOIHBIX
pecprOB; YMeHI/Iﬂ 1 HABBIKHU paSYMHOFO HpI/IpOI[OHOJ'IBSOBaHI/Iﬂ, HeTepHI/IMOG OTHOIIICHHUEC K
NEWCTBUSIM, TIPUHOCSAIIMM BpPEA SKOJOTHH, MPHOOPETEHHE OIbiTa 3KOJIOTO-HAMPABIECHHOM
JESTETHLHOCTH,

3CTETUYECKOE OTHOUIEHHsS K MHPY, TOTOBHOCTH K JCTETUYECKOMY OOYyCTpOHCTBY
COOCTBEHHOTO ObITA.

JIuuHocTHBIE pe3yabTaThl B cdepe OTHOWIEHHH 00y4yalOIIHXCsi K ceMbe H
poAMTE/ISIM, B TOM YHCJ/I€ OAT0OTOBKA K CEMEHHOH KH3HU:

OTBETCTBEHHOE OTHOLIEHHE K CO3AAHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO MPUHATHS
IIEHHOCTEHN CeMEHHOM KU3HU,

NOJIOXKUTEIbHBI ~ 00pa3 CeMbH, pOOUTENbCTBA (OTHOBCTBA M MAaTEPUHCTBA),
MHTEPUOPHU3ALMS TPAAULUOHHBIX CEMEUHBIX LICHHOCTEH.

JInunocTHbIE pe3yabTaThl B cepe OTHOMIEHUS] O0Y4YAOINHXCS K TPyAy, B cdepe
COLHATBHO-IKOHOMHUYECKUX OTHOMIEHUIT:

yBaXkeHHe KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEWH
COOCTBEHHOCTH,

OCO3HaHHBIN BbIOOP Oyayiieit mpodeccuu Kak myTh U COCO0 peanu3anuu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB,

TOTOBHOCTb OOYYarOIIMXCS K TPYAOBOW NPOQPECCHOHATBHON NeATEeIbHOCTH KaK K
BO3MOJKHOCTH  y4acTHsl B  PEIIEHUU  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJAapCTBEHHBIX,
oOIIeHaIMOHABHBIX MPOOIIEM,;

nOTPEOHOCTh TPYIUTHCS, YBAKEHHUE K TPYAY U JIIOISIM TPYAA, TPYAOBBIM JOCTHKECHHSIM,
NOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHWE K pPa3sHbIM BHIAM TPYAOBOH
NeSITeIbHOCTH,

TOTOBHOCTb K CaMOOOCIYKHUBAaHUIO, BKJIOUass OOyYEeHHWE U BBINOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe PU3INIECKOro, MCHX0J0THIECKOro, COHAJILHOIO
H AKAAeMHYECKOro 6J1aronoJiyuus 00y4armuxcs:

¢dusngeckoe, SMOLMOHAJBHO-TICUXOJIOTHYECKOE, COLIMAJIbHOE Onarononyune
oOy4aromuxcs B JKU3HH 0Opa3oBaTENIbHON OpraHM3alvH, OIIYLIEHHE NEThbMH 0O€30MacHOCTH U
MICUX OJIOTMUECKOro KoMpopTa, HHOPMALIMOHHON OE30MacHOCTH.

ILnannpyemblie MeTanpeaMeTHbie pe3yabTarbl ocBoennss QOIl
MeranpenMeTHble pe3yJIbTaTbl OCBOEHHs OCHOBHOW 0O0pa3oBaTeNbHONW MPOrpaMMbl
NPEACTaBICHbI TPEMs TPYIIIAMH YHUBEPCATbHBIX yueOHbIX aericTeuil (YY ).

PerynsiTuBHBIe YHHBepcaJIbHbIe YUeOHbIe AeiicTBHS

BpINyCKHUK HAYYHTCS:

CaMOCTOSITENIBHO OMNpPEAeNATh Lead, 3a1aBaTb NapaMeTpbl U KPUTEPUH, MO KOTOPBIM
MO>KHO ONPEEIUTD, YTO LeNb JOCTUTHYTA,



OLICHHBATh BO3MOJKHBIE TIOCIIECTBHSI JOCTHKEHHSI TIOCTABJICHHOW 1IeJTH B AESTEILHOCTH,
COOCTBEHHOM JKU3HU U KU3HHU OKPYKAFOLIUX JIFOAEH, OCHOBBIBASCh Ha COOOPAKEHHSIX dTUKU U
MOpaJIH;

CTaBUTh U (POPMyTHUPOBATH COOCTBEHHBIC 33aa4d B OOpPA30BATENIBHON AEATETBHOCTU U
JKU3HEHHBIX CHTYAIIHSIX;

OLICHHBATb PECYpPChl, B TOM YHCJE BpeMsl U JPyrue HEMaTepUabHBIE PECYpPCHI,
HEOOXOIUMBbIe IJIs1 AOCTHKEHUS IOCTABJIEHHOM LIeJH,

BBIOMpATh TyTh MOCTIDKEHUS LW, IUIAHUPOBATh pEIIeHHe TOCTaBJICHHBIX 3a7ad,
ONTUMU3HPYS MATEPHAIIbHBIE U HEMATEPUATbHBIE 3aTPATHI,

OpraHu30BbIBaTh 3()(PEKTUBHBIA TOUCK PECYypPCOB, HEOOXOAMMBIX I JOCTHKEHUS
MOCTaBICHHOM 11EJTH;

COTOCTABJISITh MMOJTyYEeHHBIN PE3yJIbTAT AEITEILHOCTU C TIOCTABJICHHON 3apaHee LeJbIO.

ITo3HaBaTenbHbIE YHHBepPCAJIbHBbIE YUeOHbIe el CTBHUSI

BBINYCKHUK HAYYHTCS:

UCKaTh M HAXOAUTh 00OOIIEHHBIE CIIOCOOB! PeLIEHHS 3a/1a4, B TOM YHCIIE, OCYLIECTBISTh
pa3BepHYThI WH(POPMALMOHHBI TMOWUCK W CTAaBUTh Ha €ro OCHOBE HOBbIe (yueOHBIE U
NO3HABATENbHBIC) 3a/1a4H;

KPUTUYECKH OLICHWBaTh M HWHTEPIPETHPOBATh HHPOPMALMIO C pPa3HBIX MO3HULUH,
pacrio3HaBaTh U PUKCHPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOYHHKAX;

UCIIONBb30BaTh PAa3IMYHBIE MOAENBHO-CXEMATUYECKHE CPEACTBA AN MPEACTaBJICHUS
CYLIECTBEHHBIX CBsI3¢M W OTHOUIEHWH, a Takke NPOTUBOPEYMi], BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOYHHUKAX;

HaXOAWTb U MPUBOAUTH KPUTHUYECKHE apryMEHThbl B OTHOLIEHUU AEHCTBUM U Cy>KIEHUIN
APYroro;, CHOKOHHO M Pa3syMHO OTHOCHUTbCA K KPUTHYECKMM 3aMEuUaHUsIM B OTHOILIEHUU
COOCTBEHHOTO CYK/I€HHS, pPACCMATPUBATh MX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

BBIXOIUTh 32 paMKH y4eOHOro mpenMeTra W OCYLIECTBISITH LEJCHAINPABICHHBIN MOMCK
BO3MOYKHOCTEH ISl [IHPOKOrO MEPEHOCa CPENCTB U CIIOCOO0B NEHCTBUS,

BBICTPaNBaTh HHAUBUAYAIBHYIO 00Pa30BaTENbHYIO TPACKTOPHIO, YUUTBIBAS OTPAHIMUEHHS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHbIE OTPAaHUYEHUS,

MEHSATD U yAEePKUBAaTh pPa3Hble MO3ULIUU B TO3HABATENLHON €ATEIbHOCTH.

KomMyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe AeHCTBHS

BBINyCKHUK HAYYHTCS:

OCYIIECTBIISATh JIEJOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHHKAMHM, TaK U CO B3POCIBIMH
(kax BHYTpH OOpa30OBaTENIbHOW OpraHHU3alMy, TaK W 3a €€ MpeneiaMu), moaduparb MapTHEPOB
IUISL IENIOBOW KOMMYHHUKALIMH UCXOS U3 COOOpPaKeHUH Pe3yJbTaTUBHOCTH B3aWMOJIEHCTBHS, a
HE IMYHBIX CUMIMATHIA,

IPU OCYIIECTBJIICHUH TPYIIOBOH pabOThl OBITh KaK PYKOBOAHUTENEM, TaK M UJICHOM
KOMAaHZIbl B Pa3HbIX POJSIX (T€HepaTop WAEH, KPUTHK, UCTIOJHHUTENb, BBICTYNAOIINN, SKCIIEPT U
T.J1.);

KOOPAWHHUPOBATh U BBINOJHATH Pa0OTy B VYCIOBHSX pPEaJbHOrO, BHUPTYAJIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

Pa3BEPHYTO, JIOTHYHO M TOYHO H3JaraTb CBOK TOYKY 3PEHHUs] C HCIOJb30BAHHEM
a/IeKBATHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEICTB;



paCHOSHaBaTb KOH(bJ'II/IKTOFeHHbIe CI/ITyaL[I/II/I U HpeI[OTBpaH_IaTb KOH(bJ'II/IKTbI a0 HUX
aKTUBHOH (pa3bl, BBICTPAMBATH JEJOBYHO M 00pa3oBaTENbHYI KOMMYHHKAIMIO, u30eras
JIMYHOCTHBIX OLICHOYHBIX Cy}KHeHHfI.

IIpeamMeTHBIC

MaremaTnka: anre6pa " HavaJla MaTEMATUICCKOr0O aHaJin3a, rcOMETpUs

B pesynbrare usyuenus yaeOHOro npeamera «MaTemMaTHKa» Ha YPOBHE CPEIHETO OOMIEro
oOpazoBaHUs:

Beinyckuuk Ha 6a30BoM ypoBHe «IIpobneMHO-QyHKINOHATBHBIE PE3YIbTAThY HAYUUTCS IS
HUCITIOJIb30BAHUA B HOBCGHHGBHOﬁ JKU3HU U o6ecnequI/I${ BO3MOXKHOCTHU yCIICITHOT'O
MPOAOJIKCHUA O6pa30BaHI/I$I Mo CICUHUAJTBHOCTAM, HE CBA3aAHHBIM C IPUKJIIAAHBIM
UCITOJIB30BAHUEM MAaTEMATUKU !

DJIeMEHTBI TCOPUH MHOKECTB U MaTeMaTHYECKOH JJOTUKHA

-onepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMH: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MOJIMHOKECTBO, [TePeCeUCHNEN00bEAMHEHUEMHOKECTB, YUCIOBBIEMHOKECTBAHAKOOPIUHATHOM
MPsIMOM, OTPE30K, NHTEPBA,
-OneprupOBaTbHA0A30BOMY POBHEIIOHATHSIME: yTBEPKICHUE, OTPULIAHUEY TBEP KACHHS, UC- THHHBIE
U JIOJKHBIE YTBEPIKIEHUs, TPUYNHA, CIEACTBUE, YACTHBIN CiTy4yail 0OLero yTBep KaeHus,
KOHTPIIpUMeEp;

-HaXOJHTb NepeceueHne U OObEINHEHNE IBYX MHOXKECTB, MPEICTABJIEHHBIX rpadUIecKn Ha
YHUCJIOBOU MPSIMOM;

-CTPOUTB HA YUCJIOBOH MPSIMOUN MOAMHOXKECTBO YHUCIOBOIO MHOKECTBA, 3aJaHHOE MPOCTEUIINMHU
YCIIOBUSIMY,

-pacro3HaBaTh JIOKHBIE YTBEPIKICHUS, OIINOKH B PACCYKICHHSX, B TOM YHCIIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noscenHeBHON KU3HU U IIPU U3YYEHUN APYTUX NPEAMETOB!

-MCMOJIb30BATh YHUCJIOBbIE MHOKECTBA HA KOOPAMHATHON NMPSIMOM AJIs1 ONUCAHUS PEabHBIX
MPOLIECCOB U ABJICHUM;

-IIPOBOAUTB JIOTHYECKUE PACCYKAECHUS B CUTyaLUsIX TOBCEAHEBHOMN KU3HU.

Yucna 1 BeIpaXeHUs

-OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMHE: LIEJIOE YUCIIO, IETUMOCTh YHCeN, OOBIKHOBEHHAS
apoOb, necsTuyHas ApoOb, PALMOHAIBHOE YHCIIO, TPUOIIKEHHOE 3HAUEHUE YHCIIa, YaCTh, OIS,
OTHOILEHHE, TIPOLIEHT, MOBBIIIEHUE U TOHUKEHNE Ha 3aJaHHOE YHCIIO MPOLIEHTOB, MaciuTad;
-onepupoBaTh Ha 0230BOM YPOBHE NMOHATHUSMH: JIOTapu(pM YUCIIa, TPUTOHOMETPUIECKast
OKPY>KHOCTB, TPaAyCHasi Mepa yIjla, BeIU41Ha yIJia, 3aAaHHOrO TOYKON Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB, HMEIOLINX
MIPOU3BOJIBHYIO BEIUYHHY,

-BBINIOJHSTH apU(METHUECKUE EHCTBUS C LEIBIMU U PALIMOHATIBHBIMH YHCIIAMH,

-BBINIOJIHSITH HECJIOJKHBIE TPEOOPa30BaHISI YUCIOBBIX BBIPAXKEHUH, CONEPIKAIUX CTETIEHN YHCEl,
00 KOPHU U3 YHces, THOO JorapuMbl YUCET,

-CPaBHHBATD PAL[MOHAIBHBIC YHCIIa MEXIY COOOI;

-OLICHUBATb U CPaBHUBATH C PALIMOHAIBHBIMU YUCJIAMU 3HAYEHUS LIEJIbIX CTENEHEN YHCel,
KOpHEH HaTypajibHON CTETIEHH U3 YHCEJ, JOrapr(pMOB UHCEN B MPOCTHIX CIYyYasiX;

-n300pakaTh TOYKAMH HAa YUCIIOBOH MPSMOM LeNIble U PAllHOHAJbHBIE YNCIa,

-1300pakaTh TOYKAMH HA YUCJIOBON MPSMOM LENbIe CTETIEHH YHCell, KOPHHU HATypajbHON
CTETEeHH U3 YUCEJI, JTJOrapru(pMbl UUCEN B POCTHIX CIYYasiX;



-BBINIOJIHSITh HECJIOJKHBIE TPE00Pa30BaHMsI LEJbIX U JPOOHO-PALIMOHAIBHBIX OYKBEHHBIX
BBIPAXKECHHUI,

-BBIPAXKaTh B MPOCTEHIINX CIy4asix U3 PAaBEHCTBA OJHY MEPEMEHHYIO UYepe3 IPyTHe;
-BBIYUCIIATH B MPOCTBIX CJYYasX 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAYKEHHUN, OCYIIIECTBIISI
HEOOXOIMMBIE TIOACTAHOBKH U MPEOOPa30BAHMS,

-M300pakaTh CXEMATHYECKH YTOJI, BEIMYMHA KOTOPOTO BhIpAKEHA |
-OLICHUBATh 3HAKU CHHYCAa, KOCUHYCA, TAHI'€HCA, KOTAHI€HCA KOHKPETHBIX YTJIOB.

B noBcenHeBHOI JKU3HU M TP U3YUEHUH APYTUX YIEOHBIX PEAMETOB:

-BBINIOJIHSITH BBIYUCIICHHS ITPH PEIIEHUH 3a7a4 MPAKTHYECKOrO XapaKkTepa,

-BBINIOJHSTH MPAKTUYECKUE PACUETHI C UCIOIB30BAHUEM NPHU HEOOXOIUMOCTH CITPABOYHBIX
MaTEpPHaJOB U BBIUYUCIUTENBHBIX YCTPOKCTB,;

-COOTHOCHUTB PeasIbHbIC BEJINYHHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYIKAIOIIEro MUPA C UX
KOHKPETHBIMHU YHCIIOBBIMHU 3HAYCHHSIMH,

-HCIIOJIb30BATh METOABI OKPYIJICHUS, MPUOIMKEHHS U PUKUAKH [P PELICHUH MPAKTHIECKHUX
3a7a4 NOBCEHEBHON KU3HU.

VYpaBHEHUs U HEPABEHCTBA

-Pemars nuHeliHbIE ypaBHEHUS 1 HEPABEHCTBA, KBAAPATHBIE YPABHEHUS,

-pemaTh JorapupMuueckre ypasaenus suna log a (bx + ¢) = d u mpocreiitnme HepaBeHCTBa
Bua log a x <d;

-peniaTh MoKasarejabHbIe ypaBHeHus, Buaa abx+c= d (rae d MOKHO MPenCcTaBUTh B BUJE CTEIICHU
C OCHOBAHHEM a) U MpocTeliinre HepaBeHCTBa Buaa ax<d (rae d MOKHO MpPEeACTaBUTh B BUIIE
CTETICHH C OCHOBAHHUEM a);

-IPUBOJUTH HECKOJIBKO NMPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUIECKOTO YPABHEHUS
BU/IA: SIN X = &, COS X = a, tg X = a, Ctg X = a, r/ie a — TAOJIMYHOE 3HAUEHHE COOTBETCTBYOIIEH
TPUTOHOMETPHUYECKON (PYHKLIUU.

B noBcenHEeBHO JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

-COCTaBJISITh U PEIIATh YPABHEHUSI U CUCTEMBI YPABHEHHU NMPH PEIIEHUH HECIOKHBIX
NPAaKTUYECKUX 33124

DyHKIIMU

-OnepupoBath Ha 6a30BOM YPOBHE MOHITHAMU: 3aBUCHMOCTb BETMYHH, QYHKIHSA, APTYMEHT U
3HaueHne PyHKIUHU, OOJIACTb ONpPeNeeHUs] 1 MHOXKECTBO 3HaUeHUH QyHKINH, rpaduk
3aBHCUMOCTH, rpaduk GyHKIHH, HYJIN (PYHKLUN, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTAaHUE
Ha YHCJIOBOM MPOMEXKYTKE, YObIBAHHME HA YHUCIOBOM MPOMEXKYTKE, HANOOJbIEe U HANMEHbIIIEe
3HaueHne (PYHKIUU Ha YHCIOBOM MPOMEXKYTKE, MEPUOANYECKast GyHKIHS, IEPUOT,
-onepupoBaTh Ha 0230BOM YPOBHE NMOHATHSIMHE: IIpsiMasi U 0OpaTHast MPONOPIIHOHAIBHOCTD
JVHEWHas!, KBapaTHIHAas, JJorapupMuIeckas 1 rnoxkasareabHast QyHKIUH, TPUTOHOMETPHUYECKHUE
INZEINIVIZ

-pacro3HaBarh rpaduKH 3JIEMEHTAPHBIX QYHKUUN: IPSMOM U 0OOpaTHOH MPOMOPLIMOHAIBHOCTH,
JUHEHHON, KBaAPATHYHOMN, JIOrapu(hMUIECKOHUITOKA3aTeIbHON (D YHK LM, TPUTOHOMETPUIECKIX
dyHKLM;

-COOTHOCHUTB IpaUKH 3JIEMEHTAPHBIX (YHKIHN: IPSMON U 0OpaTHOH MPOMOPLIMOHAIBHOCTH,
JMHEWHOMN, KBAIPATUIHOM, JOrapupMHUECKON U MOKa3aTeIbHON (PYHKLNH,
TPUTOHOMETPHUYECKUX (PYHKUUH C HPOpMyJIaMH, KOTOPBIMH OHH 33JIaHBbI,

-HaXOJUTb MO rpauKy MpUONMKEHHO 3HaYeHNS (PYHKIIMU B 33JaHHBIX TOUKAX;

-onpeaensTh 1o rpaduky cBoiicTsa GyHKIMH (HYJIH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAMOOJbINE M HAMMEHBIIINE 3HAYEHHUS UT.11.);



-CTPOUTH HCKU3 Tpaduka PyHKIUH, YAOBIETBOPSIOIIEH TPUBEACHHOMY HAOOPy YCIIOBHIA
(mpomeskyTKu Bo3pacTaHusi / yObIBaHMsI, 3HaU€HUE (PYHKINK B 3aIaHHOM TOYKE, TOUKH
SKCTPEMYMOB UT.II.).

B nmoBcenHEeBHO JKU3HU U ITPH U3YUEHUH APYTUX MPEIMETOB!

-ONpPeAeIsTh Mo rpadukaM CBOHCTBA PEATbHBIX MPOLIECCOB M 3aBUCUMOCTEH (HanOOobIINe 1
HAVMEHBIINE 3HAUEHUs, TPOMEKYTKH BO3PACTAHMS U YOBIBAHUS, TPOMEKYTKH
3HAKOTIOCTOSIHCTBAH T.11.),

-MHTEPNPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOMN MPAKTUYECKON CUTYaLIUH

DNeMEeHTBI MATEMaTHUECKOTO aHAIN32

-OnepupoBath Ha 6a30BOM YPOBHE MOHITHAMH: POU3BOAHAS (PYHKIIMH B TOUKE, KacaTeJIbHAs K
rpaduky pyHKIMH, MPOU3BOAHAS (PYHKLNHY,

-ONpeAeISTh 3HAUSHHE IPON3BOIHON (PYHKLUHU B TOUKE IO H300PaKEHUIO KacaTeIbHOH K

rpad Ky, MPOBENEHHON B 3TON TOUKE,

-pelaTh HeCJIOXKHbIE 3a71a4i Ha MPUMEHEHHE CBS3U MEXKAY MPOMEKYTKaMH MOHOTOHHOCTU U
TOUYKaMH 3KCTpeMyMa (YHKLUH, C OTHOH CTOPOHBI, U MPOMEKYTKAMH 3HAKOMIOCTOSTHCTBA U
HYJISIMUA TTPOU3BOIHON 3TOH PyHKLINU — C APYTOM.

B noBcenHeBHOI JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

-TOJIB3YSICh rpaduKaMu, CPABHUBATH CKOPOCTH BO3pPACTaHUs (POCTA, OBBIMEHHS, YBEITHUEHHS U
T.I1.) FUTK CKOPOCTH yObIBaHUs (MTaAeHNs, CHIXKSHUSI, YMEHBIIEHHSI U T.I1.) BEJIMYUH B PEAJIbHBIX
npoueccax;

-COOTHOCHUTB Ipa)UKH peabHBIX MPOLECCOB U 3aBUCUMOCTEH C X OMUCAHUSMH, BKJIIOYAIOIIUMU
XapaKTEPUCTHKH CKOPOCTH N3MeHeHHs (ObICTPBIN POCT, MJIABHOE MOHIKEHHUE UT.11.),
UCTIONb30BaTh rPpa) KK PeabHBIX MPOLECCOB IS PELICHUST HECIOXKHBIX MPUKJIAAHBIX 3314, B
TOM YHCJIe OIpeaessis Mo rpaduKy CKOPOCTh X0/a MpoLecca

CrarucTuka v TEOpHs BEPOSTHOCTEH, JJOrMKa 1 KOMOMHATOPHKA

-OnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMHU OITUCATEIBHBIMH XapaKTEPUCTHKAMH YHCIOBOTO
Habopa: cpenHee apudMeTHuecKoe, MeAana, HauboJbIlee U HANMEHbIIee 3HAYCHUS,
-onepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMH: YaCTOTA U BEPOATHOCTb COOBITHSI, CITydaiHbIN
BBIOOP, OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,

-BBIYUCIISITH BEPOSITHOCTH COOBITHI Ha OCHOBE ITOJICUETA YMCIIA HCXO/IOB.

B nmoBcenHeBHOI JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

-OLICHUBATh U CPABHHUBATH B MPOCTHIX CIYYasix BEPOSTHOCTU COOBITHI B peajbHOMN JKU3HH,
-4UTaTh, CONOCTABIISATh, CPABHUBATDH, HHTEPIIPETUPOBATH B MMPOCTBIX CIIyHYasX peasibHbIE TaHHbIE,
NpEeACTaBICHHBIC B BU/E TaOJHI, AUArpamMmm, rpaguKoB

TekcToBble 3ana4n

-Pemars HeCIOKHBIE TEKCTOBBIE 331a4H PA3HBIX THUIIOB;

-aHAJIM3MPOBATh YCIOBUE 3a1a4H, IPU HEOOXOAMMOCTH CTPOHTD /IS €€ PELICHHUS
MaTEeMaTHYECKYI0 MOJIEINb;

-IOHNMATh M UCTIOJIb30BATh JUJIs PEIIECHUS 3a1a4i HH(POPMALIHIO, TIPEACTABICHHYIO B BUE
TEKCTOBOH M CUMBOJIBHOH 3aIMCH, CXeM, TaOJHL, [uarpaMM, rpadukoB, pUCYHKOB,
-IeHiCTBOBATH 110 AJITOPUTMY, COEPIKAIIEMYCsl B YCIOBHUHU 3314,

-HCIIOJIb30BATh JIOTHYECKHE PACCYKACHUS NIPU PELICHUHN 3a/1a4H;

-paboTathb ¢ U3OBITOUHBIMHU YCIIOBUSIMH, BBIOMpas U3 BCeil MHPOpPMALNHY, TaHHBIE, HEOOX OTUMBIE
IUIS1 PELICHUs 3a1a4H,

-OCYLIECTBJISITh HECJIOKHBIN TIepedop BO3MOXKHBIX PELICHHH, BBIOMPAs U3 HUX ONTUMAJIbHOE I10
KPUTEPHSIM, CPOPMYIUPOBAHHBIM B YCJIOBHH,



-aHAJIM3MPOBATh U MHTEPIIPETUPOBATD MTOJYUSHHBIC PELICHHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMPATH PEIIECHUs], HE IPOTUBOPEYAIINE KOHTEKCTY;

-pemaTh 3a/1a41 Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, OE30K H T.II

-pelmaTh HeCIOXKHBIE 3a71a4H, CBSI3aHHBIE C IOJIEBBIM yUaCTHEM BO BJIaleHUU GUPMOH,
NPEANPUSITHEM, HEIBHKUMOCTBIO;

-pemaTh 3a1a41 Ha MPOCThIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMICCHHN) U Ha BBIYHCIICHUE
CJIOJKHBIX MPOLIEHTOB B PA3JIMYHBIX CXEMaxX BKJIAJ0B, KPEIUTOB U UITOTEK;

-peimaTh NPaKTHYECKUe 3a1auu, TPeOyoIHe HCIIOJIb30BAHMS OTPUIIATENbHBIX YUCEIT: Ha
OTIpeNesIeHUe TEMIIEPaTy Pbl, Ha OIpeaesIeHHe MTOJIOKEHHSI HAa BpEMEHHOH OcH (11 OHaIIel 3pel U
1I0CJIe), HA IBIDKEHHE ICHEXKHBIX CPEACTB (IPUXO0/pacxol), Ha ONpeaesieHHe IITyOuHBY/BICOTHI
UT.IL,

-HCIIOJIb30BATh MOHATHE MacIuTaba Al HAXOXKACHUS PACCTOSHUM U UTMH Ha KapTax, IIaHax
MECTHOCTH, IJIaHaX [MOMELICHNUH, BBIKPOHKaX, MPU paboTe Ha KOMITBIOTEPE UT.II.

B nmoBcenHEeBHO JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

-pelaTh HeCJIOXKHbIE MPAKTHYECKUE 3a]1a41, BOSHUKAIOIINE B CUTYAlUsAX TIOBCEIHEBHON KU3HU
I'eomerpus

-OnepupoBath Ha 6a30BOM YPOBHE MOHITHUAMH: TOYKA, PSIMAas, INIOCKOCTb B MIPOCTPAHCTBE,
NapaUIeIbHOCTD U MEPIIEHANKYIIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

-pacro3HaBaTh OCHOBHBIC BUIbI MHOTOTPAHHUKOB (IIPH3Ma, TUPAMU/IA, PSIMOYTOJIbHBIN
napajuiesienunen, Kyo),

-n300paxarh U3ydaeMble GUTYPBI OT PYKH U C MPUMEHEHHEM MPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB,;

-nenath (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY,
cOoKy, CHU3Y;

-M3BJIEKATh MH(POPMALIMIO O IPOCTPAHCTBEHHBIX F€OMETPHUECKUX (QUTYpax, MPEACTABICHHYIO HA
YepTekax U pUCYHKaX;

-IPUMEHSATh TeopeMy IIudaropa npu BEMUCICHNN 3JIEMEHTOB CTEPEOMETPUIECKHUX (PUTYD;
-HaXOJUTb O0BEMBI H TUIOIIAAN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHUKOB C IPUMEHEHHUEM
opmyu;

-pacro3HaBaTh OCHOBHBIC BU/IBI TEN BpalleHus (KOHYC, LWIUHAP, cdepa u map);

-HaXOJUTb OOBEMBI H TUIOIIAAN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPAILEHUSI C
MpUMEeHEeHUEeM (hOpMYJI.

B noBcenHEeBHO JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

-COOTHOCHTB a0CTPAKTHBIE T€OMETPUIECKHE MOHATHUS U (PAKThI C pEaIbHBIMU JKU3HEHHBIMU
O00BEKTAMU M CUTYALIUSIMH,

-HCIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYP ISl PEIIEHHS TUITOBBIX
3a/1a4 MPaKTUIECKOTO COEPIKaHUS,

-COOTHOCHUTH ILJIOLIAU MIOBEPXHOCTEH TNl OJMHAKOBOM (POPMBI PA3IMIHOTO pa3Mepa,
-COOTHOCUTB 0ObEMBI COCYZIOB OIMHAKOBOH (hOPMBI PA3TIHMUHOTO pa3Mepa;

OLIEHUBATh (POPMY MPABUIBHOTO MHOTOIPAHHUKA TIOCJIE CIHJIOB, CPE30B U T.I. (ONPEneNsTh,
KOJINYECTBO BEPLINH pedep U rpaHeill MOJy4eHHBIX MHOTOTPAHHUKOB)

BexTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE

-OnepupoBath Ha 6a30BOM YPOBHE MMOHITHEM J1€KAPTOBBI KOOPAWHATHI B POCTPAHCTBE;
-HaXOJUTb KOOPIWHATHI BEPIIUH KyOa 1 MPsIMOYTOJIbHOTO MapaljIeienneaa

Hctopus MmaTemaTuku



-OnuchIBaTh OTAEIbHBIE BBIIAIOIINECS PE3YJIbTATHI, MOJYUYEHHBIE B XO/I€ PA3BUTHSI MATEMATHKH
KaK HayKH,

-3HaThb MPUMEPHI MATEMAaTHYECKUX OTKPBITUI U UX aBTOPOB B CBSI3HM C OT€UECTBEHHON U BCE-
MHUPHOU UCTOPUEN;

-MOHUMATh POJIb MATEMAaTUKH B pa3Butun Poccuun

MeTo1bl MaTEMaTHKH

-IIpuMeHsTh U3BECTHBIE METOMIBI IPU PELIEHUH CTAHAAPTHBIX MATEMATHUUECKUX 3a/1a4;
-3aMeyvaTh U XapaKkTepU30BaTh MATEMATUUYECKUE 3aKOHOMEPHOCTH B OKPY KarOLIEH
JIEUCTBUTENILHOCTH,

-IPUBOJUTH NPUMEPBI MATEMATUUECKHUX 3aKOHOMEPHOCTEN B IPUPOJE, B TOM YHUCJTIE
XapaKTEPU3YIOIMNX KPaCOTy U COBEPIIEHCTBO OKPYKAIOIIEro MUPA U MPOU3BEICHUN UCKYCCTBA

BeinyckHuK Ha 0230BOM yPOBHE MOJIYYHUT BO3MOXKHOCTh HAYYHUTHCS JJIST PA3BUTHUS MBIILIICHHS,
UCTIOJIb30BAHMS B MOBCEHEBHOHN JKU3HU U 00€CTIeueHHsI BO3MOKHOCTH YCIIEITHOTO
MPOIOJKEHUST 00Pa30BaHMSI 110 CIIELIHATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM
HCIIOJIb30BAHUEM MAaTEMaTUKU:

DJeMeHTBI TEOPUH MHOXKECTB U MAaTEMAaTUUECKOH JIOTUKU

-OnepupoBaTh NOHATUAMU: KOHEYHOE MHOKECTBO, 2JIEMEHT MHOKECTBA, IOAMHOXKECTBO,
nepeceueHre U OObeAMHEHNE MHOXKECTB, YHCIOBBIE MHOKECTBA HA KOOPAUHATHOW MPSMOIA,
OTpPE30K, HHTEPBAJI, IIOJIyHHTEPBAJI, TPOMEKYTOK C BBIKOJIOTOH TOYKOH, rpaduueckoe
MPEACTABJICHUE MHOXKECTB HA KOOPAUHATHON MJIOCKOCTH,

-ONEepUPOBATh NOHATUSIMU. YTBEPKACHUE, OTPULIAHNE YTBEPXKACHHMsI, ICTUHHBIE U JIOKHbIE
yTBEP KIAEHHS ,TPUYHHA, CJIEICTBUE, YACTHBIN ClTy4yail 0OLIero yrBep KaeH!sI, KOHTPIIPUMED;
-IIPOBEPATH NPUHAAJIC)KHOCTD JIEMEHTA MHOKECTBY,

-HaXOJUThb NiepeceueHne U O0bETUHEHNE MHOJKECTB, B TOM YHCJIE MTPEACTABICHHBIX IpaprUuecKu
Ha YMCJIOBOM MPSIMOM U Ha KOOPAMHATHON IJIOCKOCTH,

-IPOBOANTD JTOKA3ATENIbHBIE PACCYKIEHUS It 0OOCHOBAHHS UCTUHHOCTU YTBEPKACHUH.

B noscenHeBHON KU3HU U IIPU U3YYEHUN APYTUX NPEAMETOB!

-MCMOJIb30BATh YUCJIOBBIE MHOKECTBA HA KOOPAUHATHON NPSMON U HA KOOPAUHATHON
MJIOCKOCTH JIJIs1 ONMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM;

-IPOBOAUTH AOKA3aTEIbHbIE PACCYXKICHUS B CUTYaLUsIX IOBCEIHEBHON JKU3HHU, NIPU PELICHUN
3a4a4 U3 IPYrux NpeaIMeToB

Uucna 1 BeIpaXeHUs1

-CBOOOIHO OMEpUPOBATh MOHATHIMH: LEJIO€ YHCIIO, NETMMOCTb YHCEN, OOBIKHOBEHHAs
Ipo0b, ecATUIHAAAPOOD, PALlOHATBHOSIHUCIIO, TPUOIIDKEHHOE3HAUEHNEUHCIIA, 9aCTh, 1O,
OTHOILIEHHE, ITPOLIEHT, MOBBIIIEHUE U IOHM)KEHUE Ha 33JaHHOE YHCJIO TIPOLIEHTOB, MacIITal,
-[IPUBOIUTDL NPUMEPHI YUCEN C 3aJAHHBIMHA CBOMCTBAMU JEIUMOCTH,

-ONepUpPOBATh MOHITUSAMH: JIOTApU(pM YHCIA, TPUTOHOMETPUYUECKAs! OKPYKHOCTh, paJuaHHas U
rpafgycHasi Mepa yrija, BeJIN41Ha YIJ1a, 3aAaHHOTO TOYKON HAa TPUTOHOMETPUUYECKON
OKPY>KHOCTH, CUHYC, KOCHUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB, UMEOLIUX MPOU3BOJBHYIO
BEJIMYMHY, YUCJIA € U T,

-BBINIOJHSTH apU(METHUECKUE EHCTBHSA, COUYETasi YCTHBIE U MICbMEHHbBIE IIPUEMBI, TPUMEHSIS
npu HeOOXOIMMOCTH BBIUHUCIIUTENbHBIE YCTPOICTBA,

-HAXOJUTb 3HAYEHUsI KOPHS HATYyPaJbHOM CTENEHH, CTENEHU C PALIMOHAIbHBIM [TOKAa3aTeNeM,
norapudma, UCTIONb3Ys MPU HEOOXOIUMOCTH BBIUHCIUTENbHBIE YCTPOICTBA,



-T0JIb30BATbCsT OLICHKON U MPUKUAKON NPU NPAKTHYECKUX pacyeTax,

-IIPOBOANTBH TIO U3BECTHBIM (HOpMYyJIaM M IpaBuiIaM npeoOpa3oBaHusi OyKBEHHBIX BBIPAKECHUH,
BKJIFOYAIOLITNX CTEMIEHH, KOPHH, JIOrapu(pMbl U TPUTOHOMETPHUECKUE (PYHKIUM;

-HaXOJUTh 3HAYEHUS YNCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOMMBbIE
MOJICTAHOBKH M IIPe0Opa3OBaHus,

-M300pakaTh CXEMATHUYECKH yTOJI, BEIMYMHA KOTOPOrO BRIPAKEHA B rpaaycax WM paguaHax;
-HCIIOJIb30BATh MPU PELICHUH 3a/1a4 TaOJUYHbIE 3HAYCHUST TPUTOHOMETPUIECKUX (PYHKIIUH
YIJIOB,;

-BBINIOJIHSITH NEPEBOJT BEJIMYHMHBI yIila U3 PaJUaHHON MEpbI B IPAAyCHYIO U 00paTHO.
-BBINOJHATH AEHCTBHsI C YUCIOBBIMU JAHHBIMU IIPU PELICHUH 33/1a4 MPAKTUYECKOIO XapaKkTepa u
3a/1a4 U3 Pa3IMYHbIX 00acTel 3HAHUH, UCIIONB3Ys TPU HEOOXOAMMOCTH CIIPABOYHBIE
MaTepHUabl U BBIYUCIUTEIbHBIE YCTPONUCTBA,

-OLICHUBAThb, CPABHUBATD U UCIIOJIb30BATh IIPU PELICHUN MPAKTUYECKHUX 337124 YUCIIOBbIE
3HAYEHUS] PEATbHBIX BEJINYHMH, KOHKPETHBIE YHUCIIOBBIE XapaKTEPUCTHKN OO bEKTOB
OKpPY>KaroLero Mupa

VYpaBHEHUs U HEPABEHCTBA

Pemarte panmoHanbHbIe, IOKa3aTeIbHbIE U JIOTapHYMUIECKIE YPABHEHUST U HEPABEHCTBA,
MPOCTENIINE HPPALIMOHAIbHBIE U TPUTOHOMETPUYECKHE YPABHEHUs], HEPABEHCTBA U UX
CHUCTEMBI,

Hcnonp30BaTe METOABI pELICHUS] YPAaBHEHUH: IPUBEACHUE K BUY «IIPOU3BEICHHUE PABHO HYJIIO»
WUJIM «4aCTHOE PABHO HYJIIO», 3aMe€HA NIEPEMEHHBIX;

HCIIOJIB30BATh METO HHTEPBAJIOB AJIsl PELIEHUS] HEPABEHCTB,

UCTIONb30BaTh rpadyMIeCKHii METOA 1Isl MPUOJIMIKEHHOTO PELIeHNs] YPABHEHUH 1 HEPABEHCTB;
n300pakarh Ha TPUTOHOMETPHUYECKOH OKPYKHOCTH MHOXKECTBO PELIEHHH MPOCTEHIINX
TPUTOHOMETPUYECKHUX YPABHEHHI U HEPABEHCTB,

BBITOJIHATE OTOOP KOPHEH ypaBHEHHH WM PEeLICHUH HEPABEHCTB B COOTBETCTBUU C
JOTOJHUTEIbHBIMH YCIOBUSIMHA U OTPAHUYEHUSIMH.

B nmoBcenHeBHOI JKU3HU 1 TP U3YUEHUH APYTUX YIEOHBIX PEAMETOB:

COCTABJIATh U peLIaTh YPABHEHUs], CUCTEMbI YPABHEHUN U HEPABEHCTBA NPU PELICHUU 3a4a4
OPyrux yueOHBIX MPEIMETOB;

HCIIOJIb30BaTh YPABHEHUS] U HEPABEHCTBA AJI IOCTPOCHUS U UCCIIENOBAHUS IPOCTEUIINX
MaTEMaTUYECKUX MOAENICH PeaNbHbIX CUTYalUi WIIH NPUKIAAHBIX 33724,

YMETb UHTEPIPETUPOBATD NMOJTYUEHHBIN [PH PELICHUH YPABHEHUs], HEPABEHCTBA WJIN CHU-
CTEMBIPE3YJIbTAT,OLIEHUBATHETOIIPABIONIOA00MEBKOHTEKCTE3aJAHHOHPEaTbHONCHTYALIH UITH
MPUKJIATHON 3a0a491

DyHKIMU

OmnepupoBaTb NOHATUSMH: 3aBHCUMOCTb BEJINYHH, (PYHKIUS, apTyMEHT U 3HAYCHHE
byHKLINHK,001aCTh ONpeAeTIeHns 1 MHO)KECTBO 3HAUeHUH (PyHKIUH, rpad K 3aBUCHMOCTH,
rpaduk GyHKINY, HYJIU PYHKLIHUU, TPOMEKYTKU 3HAKOMIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
NPOMEXKYTKE, YOBIBAHHE HA YUCJIOBOM MIPOMEXKYTKE, HAMOOJIbIIee 1 HANMEHbLIIEe 3HAUCHNE
(YHKLMH Ha YHCIOBOM MPOMEXKYTKE, MepUoanveckast QyHKIHs, IEPHUOJ, YETHAS U HEUETHAs
INZEINIVIZ

OTIEePHPOBATH MOHATHSIMHU: TpsiMasi 1 0OpaTHas MPONIOPLHUOHATIBHOCTD, JINHEHHAS, KBaAPATHYHAS,
JorapudMuyecKast U mokasarenbHas (yHKINUH, TPUTOHOMETPHUECKUE (PyHKIUM;






- YMETh pelliaTh HECIOKHbBIC 337]a4H HA IPUMEHEHNE 3aKOHa OOJIbITNX YUCE B COLIUOJIOTHH,
CTpaxOBaHUH, 3JPABOOXPAHEHUH, 0OecredeHnH OE30MaCHOCTH HACEICHHSI B UPe3BbIYATHBIX
CUTYaIUsIX

TexcToBbIe 3a1a4u

PetaTh 3a1aun pa3HbIX TUIIOB, B TOM YHCJIE 33141 TOBBIIEHHON TPYIHOCTH, BHIOUPATH
ONTHUMAJIbHBINA METOJ] PELICHHSI 3a/1a4H, PAaCCMATPUBAs PA3TMUHBIC METObI;

CTPOUTH MOJEIb PEIIEHUs 3a0a49H, IPOBOIUTD TOKA3ATEIbHBIE PACCYKICHUS,

pemaTh 3aaa4u, Tpedyroiue nepedopa BAPUAHTOB, MPOBEPKH YCIOBUH, BHIOOPA ONTUMAJIBHOTO
pe3yJibTaTa,

AQHAM3UPOBATH M UHTEPIPETUPOBATD PE3YJIBTATHI B KOHTEKCTE YCIIOBHS 3a7a4H, BEIOUPATH
peleHusi, He MPOTUBOPEUAIHEe KOHTEKCTY;

MIEPEeBOAUTD MPH PEIICHUH 33a4l UHOOPMALIHIO U3 OAHON (POPMBI B IPYTYIO, UCTIONB3YS TIPU
HEOOXOUMOCTHU CXEMBI, TaOJIULIBIL, rpadyKu, THArPaMMBL;

B noBceqHeBHOM KU3HU U MPU U3YUYEHUU IPYTUX MPEIMETOB!

- pelaTh MPaKTUYECKHUE 3a1a4H 1 3aJJa4H U3 IPYTHX MPEeIMETOB MPAKTUYECKUE 3a/1a4H,
BO3HUKAIOIUE B CUTYAIUSX IOBCEAHEBHON KU3HU

I'eomeTpusa

OmnepupoBaTh MOHATHAMHU: TOUKA, IPSMAas, INIOCKOCTh B IPOCTPAHCTEE, MAPATUICTBHOCTE U
MEPICHIAUKYISPHOCTD MPSIMBIX HA TNTIOCKOCTH;

[TpuMenATh ANA peIeHus 3a8a4 reoMeTpUUICCKUE (PAKThI, SCTH YCIOBHUS MPUMEHCHUS 32JaHBI B SBHOH
opwme;

pelarh 3313291 Ha HAXO0XKICHHE IeOMETPHUSCKUX BETUUUH MO 00pa3aM HITH aIropUTMAaM;

JeNaTh (BBIHOCHBIE) ITOCKHE YEPTEKH U3 PUCYHKOB O0BEMHBIX (PHI'Vp, B TOM YHCJIC PHCOBATH BHJ
CBEPXY, COOKY, CTPOHUTE CCUCHHUS MHOTOTPAHHUKOB;

W3BJICKATh, HHTCPIPETUPOBATh U NPEOOPA30OBBIBATh HHPOPMALTHIO O TCOMETPHUYCCKHX (HTypax,
MPEACTABICHHYIO HA YEPTEXKAX;

MPUMEHSITh TCOMETPUICCKUE (PAaKThI AN PEIICHHUA 33134, B TOM YUCIE MPEANONAraouX HECKOIBKO
[IaroB PCIICHUS,

ONHCHIBATh B3AMMHOE PACTIONIOKEHHE TPSMEBIX U INOCKOCTCH B MPOCTPAHCTBC,

(dhopMynHpoBaTh CBOKWCTBA U NMPH3HAKK (QUTYP;

JOKa3bIBATh TCOMETPHICCKUC YTBCPIKICHHUS,

BIaJCTh CTAHAAPTHOU KIacCU(HUKAMCH MPOCTPAHCTBECHHBIX QUTYp (MHpaMUIb, TPH3MBL,
NaPaAUICICTIUIIC b ),

HAXOIUTh 0OBEMBI U IIOMATH MOBEPXHOCTCH FrEOMETPHUCCKUX TEN C IPUMEHEHHEM (OPMYITL;
BBIYHCIIATH PACCTOSHUS U YIUIBL B POCTPAHCTBE.

B noBcenHeBHOM KU3HU U NIPU U3YUYEHUHU APYTUX MPEAMETOB:

HCTIOJIb30BATh CBOMCTBA T€OMETPUUIECKUX (PUTYp AT peIleHus 3aa9 MPaKTHIECKOro Xapakrepa
W 337124 U3 APyrux obnacreli 3HaHUH

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

OrnepupoBaTh MOHATHSIMU I€KAPTOBBI KOOPIAUHATHI B TPOCTPAHCTBE, BEKTOP, MOMYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEKAY BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE
BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPEL,

Haxonute pacctossHue MeKy AByMsI TOUKaMH, CYMMY BEKTOPOB U MPOU3BECHHUE BEKTOpPA HA
YHCJIO, YIOJM MEXKIAY BEKTOPaAMH, CKAISIPHOE MPOU3BEACHNE, PACKIAABIBATE BEKTOP MO ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM,



3anaBaTh MIOCKOCTh YPaBHEHUEM B IEKAPTOBON CUCTEMEe KOOPAWHAT;, PEIlaTh MPOCTeHIme
3a/1a4 BBEACHHEM BEKTOPHOTO Da3uca

HcTopus MmaTemMaTuku

[IpencraBnsaTh BKJIAA BBIAAOIINXCS MATEMATHKOB B PA3BUTHE MATEMATUKH M WHBIX HAYYHBIX
obunacreii;

MOHUMATh POJIb MATEMATHKH B pa3BuTu Poccun

MeTtonpl MaTeMaTUKH

Hcnonb30BaTh OCHOBHBIE METOMBI IOKA3aTEILCTBA, POBOUTD TOKA3ATEILCTBO U BBITIOJIHSIThH
OTIPOBEPIKEHHUE;

MPUMEHSATbh OCHOBHBIE METO/IbI PELICHHSI MATEMAaTHYECKIX 3374,

HAa OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE XapaKTePU30BaTh KPacoTy U
COBEPIICHCTBO OKPYKAIOIIEro MUPa U MPOU3BEACHUI UCKYCCTBA,

MPUMEHSTb MPOCTEHIINE TPOrPaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI TIPU PEeIIEHUN MaTEeMaTUIECKIX 3a/1a4

BeinyckHuk Ha yriayOieHHOM ypoBHE « CHCTEMHO-TEOPETHUECKUE PE3YIbTAThDY HAYUUTCS IS
YCIIELTHOTO MPOAOJDKEHUST 00pa30BaHMS MO CMELMATBHOCTSM, CBSI3aHHBIM C MTPUKJIATHBIM
HCIIOJIb30BAHUEM MAaTEMaTUKU:

DJIeMEeHTBI TEOPUH MHOXKECTB U MaTEMaTHUECKOM JIOTUKU

- CBoOOAHO OnepUpoBaTh MOHITHAMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOYKECTBA, MO -
MHOXKECTBO, NepeceueHne, O0beTUHEHNE U PA3HOCTh MHOYKECTB, YMCIOBbIE MHOJKECTBA Ha
KOOPJAMHATHOMN MPSIMOM, OTPE30K, HHTEPBAJ, MOJIYUHTEPBAJ, IPOMEKYTOK C BBIKOJOTOU TOYKOH,
rpaduIeckoe NpenCTaBIeHNe MHOKECTB Ha KOOPAUHATHOM IIOCKOCTH,

- 337aBaTh MHOXXECTBA NIEPEUNUCIECHUEM U XapaKTEPUCTUIECKUM CBOHCTBOM,

- ONEpUPOBATh MOHATUSMU. YTBEPKAEHUE, OTPULIAHUE YTBEPKICHUsI, ICTUHHBIE U JIOJKHBIE
YTBEP KAEHHsI, TPUYNHA, CJIEICTBUE, YACTHBIN ClTy4yail 0OLIero yrBep KaeHusI, KOHTPIIPUMED;

- IPOBEPSITH MPUHAAJIEKHOCTD 3JIEMEHTAa MHOXKECTBY,

- HAaXOIUTh TepecedeHne U OObEeANHEHNE MHOKECTB, B TOM UHCJIE TIPEACTABICHHBIX IpadUIecKu
Ha YMCJIOBOM MPSIMOM U Ha KOOPAMHATHON IJIOCKOCTH,

- IPOBOZIUTH TOKA3aTEIbHBIE PACCY KASHHS I OOOCHOBAHUS UCTUHHOCTH YTBEPIKICHHI.

B noscenHeBHON KU3HU U IIPU U3YYEHUN APYTUX NPEAMETOB!

- UCMOJIb30BATh YUCJIOBbIE MHOXKECTBA HA KOOPJAUHATHON MPSIMOA U HA KOOPAUHATHOU
MJIOCKOCTH JIJIs1 ONMMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM;

- IPOBOAUTL AOKA3aTEIbHBIE PACCYKACHHs B CUTYaLIUsIX IOBCEHEBHON JKU3HMU, NIPU PEIIECHUH
3a4a4 U3 IPYrux NpeaIMeToB

Yucna 1 BeIpaXeHUs

- CBoOOAHO OMepHUpoOBaTh MOHITHAMU: HATYPAIbHOE YHCIIO, MHOXKECTBO HATYPAJIbHBIX YHCET,
LeJI0€ YHCII0, MHOXKECTBO LIEJIbIX YHCell, OOBIKHOBEHHAsI APO0b, AeCATHYHAS APOOb, CMEIIaHHOE
YHUCJIO, PALIMOHAIBHOE YUCIIO, MHOKECTBO PALIMOHAIbHBIX YHCEN, UPPALUOHAIBHOE YUCIIO,
KOPEHb CTENEHU N, JEHCTBUTEIBHOE YUCIIO, MHOKECTBO ACHCTBUTEIBHBIX YHCEl,
reOMETpUYECKast UHTEPIPEeTALUsl HATYyPaIbHBIX, LEJbIX, PALIMOHAIBHBIX, AEMCTBUTEIbHBIX
qHCElT,

- OKa3bIBaTh U UCMOJIb30BATh MPU3HAKH JE€IUMOCTH CYMMBI U IPOU3BEAECHUS NP BBIIOJHEHUN
BBIYMCJICHUN U PELICHUU 3a4a4;



- BBIMNOJHATH OKPYTJIEHUE PALIMOHAIBHBIX U HPPALMOHAIBHBIX YHCEN C 3aAaHHON TOYHOCTBIO,
- CPaBHUBATH IEHCTBUTEIBHBIC YHCIA PA3HBIMHU CIIOCOOAMU;

- YIIOPAOYUBATH YHCIIA, 3AIMMCAHHBIE B BUE OOBIKHOBEHHON U NECITHYHON APOOH, YHCIa,
HaxonuTh HOJL u HOK pa3HbiMu ciocoGamu 1 MCIIONIb30BATh MX MPH PEIISHUH 3a7ad,;

- BBITIOJIHATD BBIYUCICHHS U IPEOOPa30BaHMsI BBIPAXKEHUH, COMEPIKAIUX NeHCTBUTEbHBIE
YHCJa, B TOM YHUCJIe KOPHU HATYpaJIbHBIX CTENEHEH,

- BBITNIOJIHATD CTaHAAPTHBIE TOKAECTBEHHBIE MPEOOPA30BAHMS TPUTOHOMETPHUYECKHX,
JOrapu(pMHUUECKHIX, CTETICHHBIX, HPPALIMOHATBHBIX BbIPAKEHHH.

B noscenHeBHON KU3HU U IIPU U3YYEHUU APYTUX NPEAMETOB!

- BBITIOJIHATD U OOBSICHITH CPABHEHUE PE3YJIBTATOB BBIUNCICHUH MPU PEIIEHUH MTPAKTHIECKIX
3am1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUUCICHUH, UCTIONB3YS pasHble CIOCOObI CPAaBHEHU,

- 3aIIUCBHIBATh, CPABHUBATD, OKPYIJISTh YUCJIOBbIE JAHHBIE PEANBHBIX BEJIUYHH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUS,

- COCTaBJIATDh U OLEHUBATH PA3HBIMH CIIOCOOAMH YHCIIOBBIE BBIPAKEHUS MIPU PELICHUN
NPAaKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTUX yueOHbIX PEAMETOB

VYpaBHEHUs U HEPABEHCTBA

- CBoOOAHO OMepupoBaTh MOHITHAMH: YPaBHEHUE, HEPABEHCTBO, PABHOCHIIBHBIC YPABHEHUS U
HEPAaBEHCTBA, YPAaBHEHUE, SIBJISIOLIEECS CIEACTBUEM APYrOro YPaBHEHHUs], YPABHEHHs],
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE TPE0OPa30BaHUs YPABHEHUIL, peIuaTh pa3Hble
BUJIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPbIE YpaBHEeHUs 3-1 U 4-1
CTereHel, IpOOHO-paLMOHAIBHbIE U UPPALMOHAJIBHBIE,

OBJIA/IETh OCHOBHBIMU THITAMH TIOKA3aTEJIBHBIX JIOTAPUPMHUUECKUX, HPPALUOHAIBHBIX,
CTENEHHBIX YPAaBHEHUI U HEPABEHCTB U CTAHAAPTHBIMU METOAAMH UX PELICHUH U MPUMEHATH UX

IIPU pPELIEHUN 3a/1a4;

MIPUMEHSATH TeopeMy Buera i peleHnsi HEKOTOPBIX YPaBHEHUH CTENEHU BBILIE BTOPO,
MIOHUMATh CMBIC]I TEOPEM O PABHOCHJIbHBIX H HEPABHOCHJIBHBIX MPEOOPA30BAHMSIX YPABHEHUH U
YMETb UX NOKa3bIBATh,

BJIAZIETh METOAMH PELICHUs] YPABHEHNH, HEPABEHCTB M UX CUCTEM, YMETb BBIOMPATh METOA
pewenns 1 0OOCHOBBIBATH CBOM BHIOOD;

HCTIOJIb30BaTh METOJ] HHTEPBAJIOB ISl PELICHUs] HEPABEHCTB, B TOM YHCIIE IPOOHO
PaLMOHATBHBIX U BKIIOYAOMINX B Ce0sl HPPALIHOHAIBHBIE BBIPAKEHHS,
pewmarts anredpandecKie ypaBHEHHs U HEPABEHCTBA H MX CHCTEMBI C IapaMeTpaMu
anreOpandecknM U rpaMueCKIM METOIAMH;

BJIAJ€Th PA3HBIMU METOJAMU AOKA3aTEIbCTBA HEPABEHCTB,
pelaTh ypaBHEHHUs B LIEJIbIX YHUCIIAX,
n300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 33/1aBA€MbIE YPABHEHUSIMH, HEPABEHCTBAMU M UX
CHUCTEMaMHU,

CcBOOOHO MCTIONIB30BATh TOXKIECTBEHHBIC PEOOPA30BAHUS MPH PEIIEHNH YPABHEHUIHN CHCTEM
ypaBHEHUI
B noscenHeBHON )KU3HU U IIPU U3YYEHUN APYTUX NPEAMETOB!

COCTABJIATh U peLIaTh YPABHEHUs], HEPABEHCTBA, UX CUCTEMBI IIPU PELIEHUHN 3a1a4 APYTHUX
yueOHBIX IPEAMETOB,

BBIMOJIHATH OLIEHKY MPaBAOIIONO0HUS Pe3yIbTATOB, MOTYyYaeMbIX NMPH PEIIEHUH PA3JINIHbIX
ypaBHEHH, HEPABEHCTB U MX CHCTEM NPH PEIIEHUH 3a7a4 APYTHX YIeOHBIX IPEIMETOB,;
COCTABJIATh U pellaTh YPABHEHUS U HEPABEHCTBA C MapaMeTpaMHy MPU PEIISHUH 3aaa4d APYrux
yueOHBIX IPEAMETOB,



COCTABJISITh YPABHEHHUE, HEPABEHCTBO WIJIM UX CHCTEMY, OMUCHIBAIOIIHE PEATbHYIO CHTYALIUIO
WM TIPUKJIAHYIO 3a7a4y, HHTEPIPETHPOBATh TOJTyUEHHBIE PE3YJIbTATHI,

UCIIOJIb30BaTh MPOrPaMMHBIE CPENICTBA NP PEIIEHUH OTENbHBIX KJIACCOB YPAaBHEHHH U
HEPaBEHCTB

DyHKIIMU

BrageTs MOHATHSMH: 3aBUCUMOCTD BEJTMUWH, (PYHKIHS, apTyMEHT B 3Ha4eHUEe (PYHKLINH,
00JIacTh OnpeaeNeHst © MHOXKECTBO 3HaYeHUH PyHKUWH, rpaduk 3aBUCUMOCTH, rpaduk
byHKUMH, HYIU PYHKLNH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, BO3PACTAHUE HA YUCIIOBOM
POMEXKYTKE, YOBIBAHHE HA YUCIIOBOM IPOMEXKYTKE, HANOOJIbIee M HAMEHbIIIee 3HAUCHNe
(YHKLNH Ha YHCIOBOM MPOMEXKYTKE yYMETh MPUMEHSTH STH ITOHATHUS NPU PEIIEHUH 3314,
BJIAZIETh TOHATUEM CTETICHHAs! (PYHKIUS, CTPOUTH €€ TpayiK U yMETh MPUMEHSTH CBOWCTBA
CTENeHHON (PYHKLMHU TP PEIIESHUH 3a/1ad,;

BJIAZIETh MMOHATUSIMU MOKa3aTeNbHasi PYHKIHS, SKCIIOHEHTA; CTPOUTh UX IpauKu YMETh
NPUMEHSITh CBOMCTBA MIOKA3aTENbHON (PYHKIIMU MPU PELICHUH 337124,

BJIAZIETh MTOHATHEM JIorapupmMuydeckas QyHKLHUSA, CTPOUTD €€ Tpad K U yMETb IPUMEHATD
CBOWCTBA JIOTApUPMUUECKON (YHKIIMH PU PELICHNUH 3a/1aY;

MOHSATHUSIMH YHCIIOBAsI OCJIEOBATENBHOCTD, apU(PMETUIECKAst U TEOMETPHUYECKAas! TPOTPECCHS;
NPUMEHSTH MTPH PELISHNH 3a/1a4 CBOMCTBA W NMPU3HAKH apU(PMETHUECKON U reOMETPUIECKON
MIPOrPEeCCUil.

B noBcenHeBHOI JKU3HU U TP U3YUEHUH APYTUX YIEOHBIX PEAMETOB:

OTpeneNATh MO rpadprKaM U UCTIOIb30BATh IS PELIEHHSI TPUKJIATHBIX 331a4 CBOHCTBA
peanbHBIX MPOLECCOB U 3aBUCUMOCTEH (HanOOoIbIINe 1 HAMMEHBLINE 3HAYCHUS, TPOMEKYTKH
BO3pAcTaHus U yObIBaHUS (QYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

UHTEPIPETUPOBATh CBONCTBA B KOHTEKCTE KOHKPETHON NMPAKTUYECKON CUTYALINH,.
OTIpeneNATh MO rpadrKkaM MPOCTEHIINE XapaKTEPUCTHKH MEPUOTUIECKHUX MMPOLIECCOB B
Ouosnoruu, 5JKOHOMHUKE, My3bIKE, PAAHOCBSI3U U 1Ip. (AMIUIATYa, TIEPHOA UT.I1.)

MaremaTuka: a.ﬂreﬁpa H HadJa/Jla MareMaTHY€¢CKOro aHaJ/im3a,
reoMeTpus

B cootBercTBim ¢ mpuHsaTol KoHnenuuel pa3BUTHS MaTeMaTH4eCKOro oOpa3oBaHHUS B
Poccuiickoii @enepannu, MareMaTndeckoe OOpa3OBaHUE pelIaeT, B YaCTHOCTH, CIEAYIOIIUE
KJIFOYEBBIE 3aJa4H:

«TPENOCTABIATh KAXKAOMY OOyYaroImeMycsi BO3MOXKHOCTb  IOCTIDKEHHSI  YPOBHS
MaTeMaTHYECKUX 3HAHUH, HEOOXOIUMOro AJIsl AaJbHEHIIeH YCIeIHON JKI3HH B OOIIECTBEY;

«obecrieunBaTh HEOOXOOMMOE CTPaHE YHUCIO  BBIIYCKHUKOB, MaTeMaTHUYeCKas
MOATOTOBKA KOTOPBIX AOCTATOYHA JJISI MTPOAOJIKEHHSI 00Opa30BaHMs B PA3IMYHBIX HAIPABIIECHHSIX
U ISl TIPaKTUYEeCKOM AESTEeNbHOCTH, BKJIOYasl IMpernojaBaHHEe MaTeMaTUKH, MaTeMaTU4YecKue
uccienoBanus, padboty B cepe nHYOPMALTMOHHBIX TEXHOJIOTUH U AP.»;

«B OCHOBHOM oOmieM u cpegHem oOimeM 00pa3oBaHWM HEOOXOOUMO TPEayCMOTPETh
MOATOTOBKY OOYHAIOIIMXCSl B COOTBETCTBMHU C MX 3aIpOCAMHU K YPOBHIO IMOIATOTOBKH B cepe

MaTEMATHYCCKOT'O o6pa3013aH1/1$1».



COOTBETCTBEHHO, BBIACISIOTCS TPH HampaBieHUs TpeOOBaHWUI K  pe3ysibTaTam
MaTeMaTHYECKOro 00pa3OBaHUs:

NPaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHne (MaTeMaTHKa sl )KU3HH);

MaTeMaTHKa [T UCTIOJIb30BaHUs B MPO(eCccum;

TBOPYECKOE HANpAaBJICHHE, HA KOTOPOE HaleNeHbl Te OOydJarluecs, KOTOphIe
TJIAHUPYIOT 3aHUMAThCS TBOPYECKOW M MCCIIENOBATENIbLCKOH paboTol B 00JacTH MaTeMAaTHKH,
($u3nKH, SKOHOMUKH U JPYyTUX OOJacTsAX.DTH HANpaBJICHUS PEATN3YIOTCS B IBYX OJOKax

TpeboBaHUH K pe3yabTaTaM MaTEMATHYECKOTO OOpa30OBaHUSI.

Ilpeomemmnuole pe3yrvmanivl

IlosTopenue. Pemenue 3a1a4 ¢ UCMOIB30BAHUEM CBONCTB YMCEN M CUCTEM CUUCIICHHUS,
IEUMOCTH, OJed U YacTel, MPOLICHTOB, MOAYJel yuces. Pelenue 3a1a4 ¢ UCMONIb30BAHUEM
CBOWCTB CTeNeHeW W KOpPHEW, MHOTOWIEHOB, NpeoOpa3oBaHUNl MHOTOUYJICHOB W JIPOOHO-
PaLMOHAJIbHBIX BBIPAXKEHUH.

Pemenue 3amad ¢ UCNONB30BaHUEM TPagyCHOM Mepbl ymia. Moaysib 4HCiIa U €ro
CBONCTBA.

Pemmenue 3amad Ha ABUKEHHE W COBMECTHYIO paboOTy ¢ TOMOINBIO JIMHEHHBIX W
KBaJIPATHBIX YPaBHEHUN U UX CUCTeM. PemieHune 3aad ¢ MOMOINBIO YHCJIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOH TIEPEMEHHOW, C NPUMEHEHHEM H300pPaKEHUsI UYHCIOBBIX
MTPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMONb30BaHUEM YUCIIOBBIX (yHKLMH U ux rpadukos. Mcnonp3oBaHue

CBOWCTB U rpa)MKOB JIMHEHHBIX U KBaAPATUYHBIX (PYHKIUH, 0OpaTHOH MPONOPIHOHAIBHOCTH U

byHkUMH Y = \/; . I'padprueckoe pernenne ypaBHEHUH 1 HEPABEHCTB.



TpuroHomerpudeckast OKpy>KHOCTb, paouannas mepa yena. CUHYC, KOCUHYC, TaHTEHC,
Komau2enc TMPOu3BOJbHOrO yriaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO U CIENCTBUS U3

Hero. 3HaueHusl TpuroHoMmerpuuecknx Gpyukmowii st yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0, E, E,E, z pan). Dopmynsr CrodiceHUss MPUSOHOMEMPUYECKUX Qynxyuti, popmyv
6 43 2
npuseoenust, hopmynst OBOIHO20 APeyMeHMA..

Hymu ¢yHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambombinee u
HanMeHblee 3HaueHue pynkym. [lepuonndeckne pyHkunu. YeTHOCTh U HEUETHOCTD (PYHKIIUH.
Cnoocnsie pynryuu.

TpuroHomeTpuueckue  (QYHKUHH ~ }=COSX,y=sInX,y=tgx.  Dyuryusay =ctgx .
CroiicTBa 1 rpad K1 TPUTOHOMETPUIECKUX (DYHKIIHH.

ApPKKOCHHYC, apKCHHYC, AapKTaHTeHC 4ucha. Apkkomaneenc wuucna. llpocreiimme
TPUTOHOMETPHUYECKUE YPAaBHEHHS. PeleHne TpUroHOMeTpHYECKUX YPaBHEHUH.

Obpamuvie  mpuconomempuyueckue @yukyuu, ux ceoticmea u epaguru. Pewenue
npocmeiiiux mpueoHoOMempuyecKux HepaseHcme.

Crenenp cC JeiCTBUTENbHBIM IOKa3aTeneM, cBolicTBa cTeneHu. [Ipocrelimue
NOKa3aTeJbHbIC ypaBHEHMs U HepaBeHcTBa. [lokaszaTenbHas QyHKLIUS U ee CBOHCTBA U TpaduK.

Jlorapupm wuucma, cpoiictBa Jorapudma. Jecsatuunwiii jorapudpm.  Yucro e
Hamypanvnwiii no2apum. IIpeobpazosanne JorapuPpMHUECKUX BBIPaXKEHUH.
Jlorapudmuueckrne ypaBHeHHs U HepaBeHCTBa. Jlorapudmuueckas QyHKIHMS U €€ CBOHCTBA U
rpadux.

Crenennas pyHKUUS U ee CBOHCTBA U rpaduk. MppanroHanbHbie ypaBHEHUS.

Memoo unmepeanos Ons peuieHus HePaGeHCMe.

IIpeobpazosanus epaghuros Qhynryuii: coue 80016 KOOPOUHAMHBIX OCEll, paAcCmsICeHUe U
colcamite, OmMpadiceHue OMHOCUMENbHO KOOpOuHamuelx ocell. I paghuveckue memoos: peuienus
ypasuenuii u Hepasencms. Pewenue ypasnenuii u nepasencme, cooepicaujux nepementyio noo
3HAKOM MOOYJISL.

Cucmemsr nokazamensHuIx, 102apu@muveckux u uppayuonansnvix ypasuenuii. Cucmemot
HOKA3AMENbHYIX, T102APUPMUYECKUX HEPABEHCIE.

Bszaumno oopamusie ¢hynxyuu. I pacghuru e3aumno oopamuvix ghynryuil.

Vpasnenus, cucmemvr ypasnenuii ¢ napamempom.

IIpoussoanas gynkuuu B Touke. KacarenbHas k rpaduky ¢pyHxuun. I'eomerpudeckuii u
¢usndeckuii cMmbICH Tpou3BomHOW. llpomsBomHble snemMeHTapHBIX GyHKUMA. [Ipasuia
oughghepenyuposanisi.

Bmopas npouseoonas, ee ceomempuueckuii u puauyecKuti CMuICIl.



[Tonsite o HenpepbBHBIX (PyHKUUAX. TOYKH dKCTpeMyMa (MakCHMyMa W MHHHUMYMA).
UccnenoBaHue 3JeMEHTapHBIX (PYHKLIUH HAa TOUKU 3KCTPEMyMa, HauOoNblllee U HAaMMEHbIIEe
3HaYeHHE C TMOMOIUBK MPOU3BOAHON. [locmpoenue epaghuxoe Gyukyuii ¢ HOMOUBIO
npouseoonvix. [Ipumeneniue npouzeo0noll npu peutenu 3a0ay.

ITepBoobpasnas. llepeoobpasnvie snemenmapusix Gynxyuil. Ilnowads Kpueoauneinoi
mpaneyuu. Qopmyna Heiomona-J/letionuya. Onpeoenennviii unmezpan. Boruucnenue niowaoei

MIOCKUX u2yp 1 00veMo6 mesl 6paujenHusi ¢ ROMOUBIO UHMESPANd.

T'eomempus

ITosTopenue. Pemenre 3a0a4 ¢ MpuMeHEHUEM CBOWCTB (pUryp Ha TIIOCKOCTH. 3ama4n Ha
J0Ka3aTeNbCTBO M IOCTPOEHHE KOHTpHpuMepoB. lcrmonp3oBaHue B 3amadax MpOCTEHIINX
JIOTMUECKUX TMpaBuj. PemleHwe 3agad C HUCHOJb30BAaHUEM TEOPEM O TPEyroJbHUKAX,
COOTHOILIEHHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3AHHBIX C YETBIPEXYTOJbHUKAMH.
Pemenune 3amau ¢ ucnonb3oBaHUEM (PAKTOB, CBS3aHHBIX C OKPY)KHOCTAMHU. PeleHue 3amad Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIMUCIIEHHE JUIMH W IUlomaned. Pewtenue 3a0ay ¢ nomowvio
BEKMOPOB U KOOPOUHAM.

Harnsgnas crepeomerpusi. ®@urypbl U ux u3o0paxeHus (kyd, mupamuia, HpU3MA).
Ocnoenvie nonsimus cmepeomempuu u ux ceoiicmea. CeueHust kydba u TeTpasapa.

Touka, mpsiMast U IUVIOCKOCTb B MPOCTPAHCTBE, AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3
Hux. B3aumHoe pacnonoxkeHue MNpsAMBIX U IUIOCKOCTeW B mpocTpaHcTBe. IlapannenbHOCTb
NPSMBIX U IJIOCKOCTEH B IpocTpaHcTee. M300paskeHne MpocTeHInNX MpOCTPAHCTBEHHBIX (PUTyp
HAa MJIOCKOCTH.

Paccrosinus mexny gurypamu B mpOCTPaHCTBE.

VYrnel B npocTpaHcTBe. [lepneHauKyasspHOCTD NPSAMBIX U TUNIOCKOCTEH.

IIpoexuust ¢urypel Ha TUIOCKOCTb. IIpM3HAKM TEPNEHAUKYJISIPHOCTH TPSMBIX U
IJIOCKOCTEN B MpoCTpaHCcTBe. TeopeMa o Tpex NepneHIuKyJsapax.

Muororpannuku. Ilapannenenunen. CsolicTBa NpPsSAMOYTOJBHOTO —Mapajenenumnesa.
Teopema Iludaropa B mpoctpanctee. [lpusma u nmpamupa. I[lpaBunbHass nupamuna u
npaBuiibHas npusma. Ilpsmas nupaMuaa. DneMeHThl MPU3MBL U TUPAMUBL

Tena BpameHust: OWIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOICTBAa MPSMOTO
KPYTrOBOTO LIMUIMHAPA, MPSIMOTO KPYroBoro koHyca. M3obpaskeHne Ten BpaleHus Ha TUIOCKOCTH.

lIpeocmasenenue 00 yceuenHom KoHyce, ceyeHusi KOHYcd (RApAenbHOe OCHOBAHUIO U
npoxoosiugee uepe3z GepuilHy), CeyveHusl YUIUHOPA (NApPALIenbHO U NePREeHOUKYISPHO OcCl),

cevenus wiapa. Paseepmra yununopa u Kouyca.



llpocmeiiuue  komMOUHAQYUYU MHOROCPAHHUKOS U MeN  6paujenuss mexucoy coooil.
Brraucnenue 351eMEeHTOB MPOCTPAHCTBEHHBIX (huryp (pedpa, TUaroHaju, yIiibl).

IInomane NOBEPXHOCTH NPABUIBHOM NHUpaMuabl W HOpsAMON mpusMmbl. IInomanp
MOBEPXHOCTH MPSIMOTO KPYTOBOTO LIMJIMHAPA, MPSIMOTO KPYrOBOrO KOHyCa H IIapa.

ITousitue 06 o6bpeme. OOBEM MUpaMHUIBI i KOHYCA, TPU3MBI U IutuHApa. OObeM 1mapa.

llooobusie mena 6 npocmparncmee. COOTHOIIEHHSI MEXY TUIOMIAASIMHA MTOBEPXHOCTEH U
o0bemMaMu MOOOHBIX TEJL.

Heudicenuss 6 npocmpancmee: napannenivnviii nEPeHoC, YEHMPATbHASL CUMMEMPUS,
cuMMempusi omuocumensHo niockocmu, noeopom. Ceoiicmea Ogudicenuil. IIpumenenue
OBuxMCeHUli NPU peuteHuU 3a0ay.

BexTopsl 1 koopauHathl B mpoctpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO, YroJ Mexay Bektopamu. KosumHeapHble M KOMIUIAaHapHbIe BEKTOpBlL. CKanApHoe
npouseeoenue 6ekmopos. Teopema o pasnodcenuu 6exkmopa no mpem HeKOMWIAHAPHBIM
sexmopam. Cransprnoe npouszeedenue 6ekmopos 6 koopounamax. Ilpumenenue 6ekmopos npu
peutenuu 3004 Ha HAXOHCOeHUe PACCMOSHU, ONUH, NI0WAOeH U 06BEMO8.

Vpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cepor 6 npocmpancmee. Qopmyna
0151 8BIYUCTIEHUS PACCIMOSHUS MENCOY MOUKAMU 6 NPOCIPANCIGE.

Beposamnocms u cmamucmuka. Paboma c oannvimu

IToBTOpenue. Pemenune 3amau Ha TabaumyHOE M rpaduuecKoe MPENCTaBICHUE NAaHHBIX.
Ucnonp3oBaHne CBOHCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPENHMX, HAMOOJNBIIETO |
HAVMEHBIIEro 3HAYCHUs, pasMaxa, ouchepcuu. Pewenue 3a0au na onpeoenenue 4acmomst u
sepossmuocmu  cobvimuil. Buvruucienue 6eposmHocmeil 6 OnbImMAax ¢ PAGHOBO3MOICHLIMU
anemeHmapHsivMu ucxooamu. Peutenue 3a0ay ¢ npumenenuem xombunamopuxuy. Pewenue 3aoau
HA GbIYUCIEHUE BEPOSMHOCIEN HEe3ABUCUMBIX COObLIMUIl, NpuMenenue Qopmynvl CIONACEHUs.
sepossmuocmeii. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa, oepesa 6eposimHocmelil,
Gopmynsr bepuyinu.

Venosnas  eeposimnocme.  Ilpasuno  ymnooicenust eeposimuocmeii. Qopmynra noanoil
BEPOSIMHOCHI.

Juckpemnvie cayuaiinvie  eenuyunst U pacnpeoenenus. Hesaeucumvie cayuaiinvie
senuyunsl. Pacnpedenenue cymmol u npouseeoentist He3aA8UCUMBIX CTYUAUHBIX GEUYUTN.

Mamemamuueckoe ooicuoanue u oucnepcus cayuaiinoli eeauyunst. Mamemamuueckoe
oJcuoanue U OUCNepcust CyMMvl CAyuainsix eeauyun. ['eomempuueckoe pacnpeoenenue.
bunomuansnoe pacnpeoenenue u e2o ceoicmea.

Henpepuignvie  cayuaiinvie  eenuuunet. Ilonsmue o0 HIOMHOCMU — 6EPOSMHOCHI.

Pasnomepnoe pacnpeoenenue.



lokazamenvroe pacnpeoenenue, €20 NApamempul.

lonamue o nopmansnom pacnpeoenenuu. llapamempsr HOPMATLHO20 pacnpeoeneHusl.

IIpumepur ciyyaiinvix eeauyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (HOZPEUIHOCHb USMEPEHUI,

pocm 4eoseka).

Hepasencmeo Yebwviuesa. Teopema bepuynnu. 3axon oOonsuiux uucen. Bvibopounwiii

Memoo usmepenus eepossmuocmeii. Pone 3axona 6onvuiux yucen 6 Hayke, npupooe u oougecmee.

Kosapuayus 0eyx cayuaiineix eeauyun. Ilonamue o xrosghgpuyuenme roppensyuu.

Coemecmuvie HaO1100enUs 08YX CAYUAUHBIX Genuyun. Beibopounsiili kosgphguyuenm xoppensyuu.

IIpenmeTHOE conep-kanue

11 xnacc

1. Yucna. IIpeobpazoBanusi.

[IpeoOpa3oBanust HPPALHOHAIBHBIX, TOKA3ATEIBHBIX,
JorapuMHIECKHX,
TPUTOHOMETPUUECKUX BBIPAKEHUN.

2. TpuroHomerpus

IIpocTeiimye TPUrOHOMETPUYECKHUE YPABHEHUS.
IIpuxnanHele 3a7a4u, CBOAALINECS K

PELICHUIO MPOCTEUININX TPUTOHOMETPUYECKUX YPABHEHUIN
1 HEPABEHCTB.

3. 3agauu maHUMETPUH

MuoroyroapHUkH. OKPY>KHOCTb. YTJIBI B OKPYKHOCTH.
BrnucanHas u onurcanHas okpy>kHocTH. [Inomanu mimockux
¢uryp. [IpaBuibHBIE MHOTOYTOJbHUKH.

BexTopnl. CkansipHoe pousBenieHne BeKTOpoB. Meroa
KOOPAUHAT.

IInanumerpuyeckue 3aaa4u NOBBINIEHHON CJI0KHOCTH.

4. 3apgauu crepeoMeTpun

IIpsiMBbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE. Y TOJ MEXKIY
CKPELIUBAIOIIUMUCS NPSIMBIMH. Y TOJI MEXAY MPSIMON U
MJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMU. PaccTosiHue B
MIPOCTPAHCTBE.

MHororpanHuKH 1 UX CBONCTBA. [Inomaau nosepxHOCTH
u o0bpembl Tesl. Bektopel. CkaisipHOE POU3BEACHUE, YTOJ
MEX]y BEKTOPaMHU.

MeTton KOOpAUHAT B IPOCTPAHCTBE.

5. IIpoussopHas u e€

Du3nUeCKUil U FeOMETPUUECKUI CMBICJ TPOU3BOAHOIM.




IIPUMEHEHNE

HpOI/ISBOI[Haﬂ U UCCIICOOBAHUC

HAMMEHbIIEee 3HAaUeHUE QYHKINH

¢ynkumii. Bospacranue u yopiBanue GpyHKINH.
Okcrpemymbl. UreHue rpadukoB GyHKLNU U
rpa¢ukoB mpousBoaHOM pyHKIMU. Hanbonbimee u

6. Kombunatopuka. Teopus

BEPOSITHOCTH

CcOOBITUSA.

BeposiTHOCTB

rpaduKoB

Kombunatopuka. I[ToouepenHpiii 1 OTHOBPEMEHHBIIH
BBIOOp. Pasmerienus ¢ MOBTOPEHUSIMHU, COUETAHMS C
nosropeHusimu. Ilepecranosku. Beposaraocts. Yacrora

PaBHOBO3MOKHBIE COOBITHST U TIOJICHET UX BEPOSITHOCTH.
BepositHocTH coOBITHI. He3aBUCHMOCTH COOBITHI.

MPOU3BENCHUST HE3AaBUCUMBIX COObITHI. Dopmyia
bepuymmm. Pemenne 3anau. Ctatuctuueckue naHHbIC.
[IpencraBneHue NaHHBIX B BUAE TAOJHII, THATPAMM,

I[loypouHoe NIAHUPOBAHME C YKA3aHHEM KOJIHYECTBA YACOB, OTBOAUMbIX HA OCBOEHHE

KAKI0H TeMbI

Hata Ne Paznen, Tema ypoka Konuuectso
MIPOBENICHUs | YpOKa 4acoOB
UYncaa. lIpeodpa3zoBanusi (S yacos)

1 IIpeobpazoBaHne UPPALMOHATIBHBIX BHIPAKEHUH 1

2 IIpeobpazoBaHNe NOKA3ATEIHHBIX BBIPAKEHHIH 1

3 IIpeobpazoBanne gorapuMUIECKUX BBIPAKEHHIHI 1

4 IIpeobpazoBaHNe TPUTOHOMETPHUIECKHUX BBIPAKECHHUN 1

5 Pemenne 3anau o teme «Yucna. [IpeobpazoBanmsn» 1
Tpuronomerpusi (S yacos)

6 IIpocTelinine TPUrOHOMETPUYECKHUE YPABHEHUSI. 1

7 [Ipuknansele 3ana4K, CBOASALIMECA K TPOCTEHIINM 1
TPUTOHOMETPUUECKUM YPaBHEHUSM

8 Pemenne TpuroHoMeTpUYECKUX ypaBHEHHI ¢ oTOopoM | 1
KOpHEH

9 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

10 Pemenue 3agau no teme « TpuroHoMeTpus» 1

3anauyu nianumetpus (S yacos)

11 MmuoroyrosbHUKH. [IpaBuibHbIE MHOTOYTOJIBHUKH. 1

12 Oxpy>kHOCTb. YTJIBI B OKPY>KHOCTU. BrincanHnas u 1
ONMCaHHAsl OKPYKHOCTH




13 ITnomann miockux uryp. 1

14 BexTopbl. CxansipHoe npousseaeHue BekTopos. Merong | 1
KOOpJUHAT.
15 IInannMmerpuyeckre 3a8a4y NOBBILIEHHON CJIOKHOCTH. 1
3ana4yu crepeomeTpHs (S 4acoB)
16 IIpsiMBIE 1 MIOCKOCTH B IPOCTPAHCTBE. Y IO MEXIY 1

CKPEILIUBAIOIUMUCS NPSIMBIMU. Y TOJI MEXKAY NPSMON U
IJIOCKOCTBIO, YTOJI MEKAY MJIOCKOCTSIMU

17 MHOrorpaHHUKH U UX CBOMCTBA. 1

18 ITnomaay mOBEpXHOCTH U OOBEMBI TEIL 1

19 Bexkropsl. CxansipHOE MPOU3BENCHHE, YTOJ MEXKITY 1
BEKTOPAMH.

Merton KOOpAUHAT B MPOCTPAHCTBE.

20 Pemenne 3agau mo teme «3amaun MiIaHUMETPUU U 1
CTEPEOMETPUN)

IIponssoanas u eé npumeHenue (7 4acos)

21 DU3NYECKUN U T€OMETPUUECKUI CMBICJ IPOU3BOJHON 1

22 [IpousBonHas u uccienoBanue GyHKIUH 1
Bospacranue u yopiBaHne QyHKINH. DKCTPEMYMBI

23 Urenue rpadukoB GyHKUNU U rpadUKOB MPOU3BOAHON | 1
byHKIMU,

24 Urenue rpadukoB GyHKUNU U rpadUKOB MPOU3BOAHON | 1
byHKIMN

25 Haubonpinee v HanMeHbInee 3HaUeHNe (HYHKINN 1

26 Haubospiuee 1 HanMeHbInee 3HaUeHNe yHKIIH 1

27 Pemenne 3anau no teme «IIpousBonnas u eé 1
IPUMEHEHNE)

KomoOunaropuka. Teopusi BepositHocTH (7 4acoOB)

28 Kombunaropuxka. [ToodepenHplii 1 OTHOBpPEMEHHBIH 1
BbIOOp. Pasmeriennst ¢ MOBTOPEHUSMH, COUETAHHS C
MOBTOPEHUSIMU.

29 BepositHocTh. YacToTa cOOBITHS 1

30 PaBHOBO3MOKHBIE COOBITUS U TIOJICHET UX BEPOSITHOCTH. | 1

31 BepositHOoCcTH cOOBITHIE. He3aBUCHMOCTB COOBITHI. 1
BeposiTHOCTB

MPOU3BENCHUS HE3aBUCUMBIX COObITHI. DopMmyia
bepuynnu. Pemenue 3agau

32 Pemenue 3agau. CTaTucTUUeCKUe JaHHLIE. 1
[IpencrapneHue NaHHBIX B BUAE TAOJHII, JHArPaMM,
rpa¢prKoB.

33 Pemenne 3ana4 no reme «BepoATHOCTEY 1

34 Pemenne 3anau no teme «BeposATHOCTD. 1

KomOunaropuka. CtaTuctuka»

Boeinucka u3 IlonoxkeHusi 0 cucTeMe OLlEHUBAHUS 3HAHUIN, YMEHHH M HABBIKOB Y4YAIIUXCH
1o 061eodpa3soBaTebHBIM NPOrpaMmMam




Kputepun onieHKH yCTHBIX OTBETOB y4aIHXCSsI

3.1. VcTHBIA ompoc SIBIAETCS OOHUM W3 OCHOBHBIX CIIOCOOOB y4yeTa 3HAHUH YYalMXCs I10
npeaMery. Pa3sBepHYTBIi OTBET [OJDKEH MPEACTaBISATh COOOH CBSI3HOE, JIOTHYECKOE,
MOCJIEIOBATENIbHOE COOOIIeHNe Ha 3aJaHHYK TEeMy, IOKas3blBaTh €ro yMEHHE MNPHMEHSTh
ONpeaeseHus], NPaBUIA B KOHKPETHBIX CIy4asix.

3.2. O0urie HOpMBI OLICHIBAHHS YCTHBIX OTBETOB YUALIHXCS:

Ouenka «5» BbICTaBJISIETCS, €CIIU MOJHO M3JIaraeTcsl H3yvyaeMblil MaTepual, 1aeTcsl MpaBUIbHOe
ONpeneNieHue  TPEAMETHBIX  TOHATHH,  OOHapy)kKMBaeTcsi  INOHMMAaHHME  MaTepuaia,
O0OOCHOBBIBAIOTCSI CYKIEHUS, YYAITUICS TEMOHCTPUPYET CIIOCOOHOCTh MPUMEHHTD MOJTyYeHHBIE
3HaHUS HA TPAKTHKE, MPHUBECTH NPUMEPhl HE TONBKO W3 y4eOHHMKa, HO U CaMOCTOSITEJIBHO
COCTAaBJICHHBIC, YYALUACS H3JaraeT MaTepHaj IOCJIEAOBATEIbHO € TOYKH 3PEHHUS JIOTMKH
MIPeAMETa U HOPM JINTEPATYPHOTO SI3bIKA.

Ouenka «4» BBICTaBJSIETCS, €CIM YyYallMiCsl JaeT OTBEeT, YJIOBJETBOPSIOLUIUN TeM XKe
TpeOOBaHUSAM, YTO U Ui OTMETKH «S5», HO IOMyCKAaroTcs 1-2 OmHuOKH, KOTOpbIE caM XKe
UCTIpaBIISIET, U 1-2 HepoYeTa B IMOCIENOBATEIbHOCTH U SI3bIKOBOM O(OPMIIEHHH H3JIaraeMoro.
Ouenka «3» BBICTABISIETCS, €CIH yUAIIMNACA OOHAPYKUBAET 3HAHUE U TMOHH- MAaHHE OCHOBHBIX
MOJIOKEHUN JAHHOM TEMBI, HO H3JlaraeT MaTepuan HENOJHO U JONYCKaeT HETOYHOCTH B
OTIpeNeIeHUH TIOHATHH WIH (POPMYJIHPOBKE MPABWIL, IOHITHUH, HE YMEET JOCTATOUHO IITyOOKO U
IOKa3aTeNbHO OOOCHOBATh CBOU CYXKACHHMS M NPUBECTH CBOM NMPUMEPHI;, HM3JIaraeT MaTepua
HEeTIOCJIeOBATEbHO U IOMYCKAeT OIIHOKU B SI3BIKOBOM O()OPMIIEHIH H3J1araeMoro.

Ouenka «2» BBICTABISIETCS, €CJIM ydalImiics OOHApyKMBaeT He3HaHHWE OOoJbIlel dYacTu
COOTBETCTBYIOIIETO pasjesa M3ydaeMOro Marepuana, IOMyCKaeT OMmHOKH B (OpMyJIHUpPOBKE
OIIpenesIeHUl U NMPABIUI, HCKAXKAET UX CMBICI, OECIIOPSI0UHO U HEYBEPEHHO U3JIaraeT MaTepual
Ouenka «2» oOTMeuaeT Takue HENOCTaTKU B IOATOTOBKE YYaLIerocsi, KOTOpbIE SIBIISIFOTCS
CEPBbE3HBIM MPEMATCTBUEM YCIEUTHOMY OBJIAACHUIO MOCIEAYO UM MAaTEPHATIOM.

Ouenka «1» BBICTaBIISIETCS B CIydae OTKa3a OT OTBETA WM OTCYTCTBHS padoThl Oe3 0OBsICHEHUs
MIPUYUHBI UIN HEYBAXKUTEJIBHON TPUYHHBIL.

Kpurtepuu oneHKH caMOCTOATEIbHBIX H KOHTPOJIbHBIX PadoT

Ouenka «5» CTaBHUTCS, €CIM YYEHHMK. — BBITONHWI paboTy Oe3 ommOOK M HEmOu&TOB WU
JOMYyCTHI He 0oJiee OTHOTO HEAOUETA.

Ouenka «4» CTaBUTCS, €CIM YUEHHUK BBINOJHINI paboTy MOJHOCTBHIO, HO OMYCTHJI B HEHl: — He
OoJsiee omHON HerpyOOl OIUOKH U OJTHOTO HEAOUYETA, — WM He OoJiee IBYX HEOUETOB.

Ouenka «3» CTaBUTCS, €CJIM YYEHHK MPABUIBHO BBIMOJIHUAJ HE MEHEE MOJOBUHBI pabOThI UIIH
IOMyCTHII. — He Oonee nByx rpyObIx ommOok;, — He Oosee onHOM rpyboi u ogHOH HerpyOoi
OIMOKK U OJHOTO HemouéTa, — He Oojiee NBYX-TpEX HerpyObix ommOok, — He Oojiee OgHOMU
Herpy0Ooii OIuOKHY 1 TPEX HEAOUYETOB, — MIIH ITPU OTCYTCTBUH OIINOOK U TPEX HENOUYETOB.
OueHka «2» CTaBUTCS, €CJIN YYSHUK: — JOIMYCTHII YUCIIO OIHUOOK M HEOYETOB, MTPEBOCXOMSLINX
HOPMy, TIPH KOTOPOH MOKET OBITh BBICTABJIEHA OLIEHKA «3»; — WJIHM €CJIM MPABHJIbHO BBITOJIHIII
MeHee TIOJIOBUHBI PaOOTHL

Ouenka «l» BBICTABISIETCS B Clydae OTCYTCTBHA paboThl Oe3 OOBSICHEHUS NPUYUHBI WU
HEYBAKUTEJIbHON MPUYUHBL.

Ouenka TecToBoii padoTbI:

Ouenka «5» - KOTIUYHO» BepHO BHINMOIHEHO OT 81 10 100% 3amanuit

Ouenka «4» - «<xopoio» BepHO BbINoNHEHO OT 60 1o 80 % 3amaHuii.

Ouenka «3» - «yIOBJIETBOPUTENBHO» BEPHO BbINOJHEHO OT 33 10 59 % 3amanuii

Ouenka «2» - <110X0» BEPHO BbIMOJHEHO OT 0 10 32 % 3amanHwii.

Ouenka «l» BBICTABISIETCS B Cly4ae OTCYTCTBHsA padoThl 0e3 OOBSCHEHUS NPUYHHBI MU
HEYBaKUTEJIBHON MPUYUHBL.
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