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MNOACHUTEJIbHAS 3AITNCKA
K pado4eil mporpaMmme npo@uIbLHOr0 U3y4YeHUsI MAaTEeMATUKHU
Mopakosud A. I'., Cemenos I1.B. Anre6pa u Hadana ananu3a. 11 kmace (4 gaca)
Aranacsa JI.C., byry30B B.®. u ap. ['eomerpus 10-11 xmaccer (2 gaca)

Hacrosimas pabouast mporpamma pazpadborana B cooTBeTCTBUU ¢ DenepaibHbIM 3aKoHOM OT 29.12.12
No 273-03 «O06 o6OpazoBanuu B Poccuiickori ®eneparuny»; I[IpumepHOil mporpamMmoit CpeaHero
(mosHOTO) 0O0pa3oBaHMs MO MaTeMaTuke (MPo(UIBHBIN YpPOBEHB), C yu4eTOM TpeboBaHMid (heaeparbHOTO
KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa o0Iero oOpa3oBaHHsS M HAa OCHOBE aBTOPCKUX IMPOrpaMM
auHun Mopakosuy A. T'.

Pabouas nporpamma oprueHTHUpPOBaHA HA UCTIOJIb30BaHUE YUCOHUKOB:

1. Mopakosuu A. I'., CemenoB II.B. Anrebpa m Hayama Marematudeckoro anammsa. 11 kmacc
npoUIbHBIA YpOBEHb: yueOHUK M.: Muemo3uHa, 2014.

2.. MopakoBuy A. I'., CemenoB I1.B. Anrebpa u Hayama maremaTuyeckoro axammsa. 11 kiacc:
3amaunuk / A. I'. Mopakosuy, T. H. Mumycruna, JI.M 3BaBu4.u ap. — M.: Muemo3una, 2014.

3. Anekcanzposa, JI. A. Anrebpa u Hayasa MaTeMaTHYECKOro aHaimsa. 11 Kimacc: caMoCTOSATENbHbIC
pa6otel / JI. A. AnekcanapoBa. — M.: Muemo3uHna, 2008.

4. B.W. I'mu30ypr. AnreOpa 1 Hadaina MaTeMaTu4eckoro anaimsa. 11 kiacc: KOHTPOJIbHBIE paboTHI /
A.T. Mopakosuu — M.: Muemo3uHna, 2008.

5. lennmena JI. O. Anrebpa u Havana aHanuza. 10—11 ximaccel: TeMaTHUecKue TeCThl U 3a4eTsl / JI.
O. [enumena, T. A. KopemkoBa. — M.: Muemosuna, 2008.

6. Maremaruka. [TonroroBka k EI'3-2017. Berynurensubie ucnisitanust / mog pea. @.d. JIeicenko. —
Pocros #//1.: Jleruon, 2016.

7. Aranacss JI.C.,B.®. byry3os u ap. ['eomerpus 10-11 xmaccer. M.: Ilpocsemenne, 2014.

11. A.Il. Epmosa, B.B. I'ono6oponsko CaMocTosiTenbHBIE M KOHTPOJbHBIE padoThl, 11 kitacc M.:
Wnekca, 2002

['maBHOI 11€J1bI0 MIKOJIBLHOTO 00pa30BaHUs SBISETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHON JTUYHOCTH
MyTeM BKIIOYEHHS €r0 B Pa3NIUYHbIC BUJbI LICHHOCTHOMN YE€JIOBEYECKON ACSITeNbHOCTU: yueba, MO3HaHMUS,
KOMMYHHKAIHsI, TPO(ecCHOHANBHO-TPYAOBOM BBIOOp, JIMYHOCTHOE CAaMOPa3BUTHE, I[IEHHOCTHBIE
OpHUEHTAIINH, MONCK CMBICIOB XU3HEAeATeNbHOCTH. C 3TUX MO3UIUK OOyueHHe paccMaTpHUBaeTcs Kak
MPOLECC OBIIAJICHUS HE TOJBKO ONPEIEIEHHOW CYMMOW 3HAHUI U CUCTEMOM COOTBETCTBYIOIINX YMEHUN U
HABBIKOB, HO M KakK MPOIECC OBIAJACHUS KOMIETCHIUSIMH. DTO OMPEISIUIo 1enn o0ydeHus anredpe u
HayajaM aHaju3a:

e (QopmupoBaHUE TpPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAyKH, CPEJICTBE
MOACIIUPOBAHUA SIBJICHUU U Iponeccos, 00 naesax U MEeToaax MaTEMaTUuKU,

® pa3BUTHE JIOTMUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, alrOPUTMUYECKOM
KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM sl Oyaymiei mnpodeccruoHalIbHON
JESITEIIbHOCTH, a TAKXKe IMOCIISYIOIIero 00YICHHSI B BBICIICH IITKOJIE;

® OBJIA/ICHHE MAaTEeMAaTUYCCKUMU 3HAHUSAMH U YMEHUSMHU, HEOOXOAMMBIMU B MTOBCETHEBHOMN JKU3HH,
JUISL U3YYEeHUS [IKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha MPOQHUILHOM YPOBHE, JUIS MOTYYECHUS
00pa3zoBaHus B 00J1aCTAX, TPEOYIOMINX YTITyOJIEHHON MaTeMaTHUYECKOM MOATOTOBKH;

® BOCIIUTaHHUE CPEACTBAMU MAaTEMATHKHU KYJIbTYpbl THYHOCTH, TIOHUMAaHHS 3HAUUMOCTH MaTeMaTHUKU
JUIST HAyYHO-TEXHMYECKOTO Mporpecca, OTHOIICHHS K MaTeMaTHKe KaK K 4acTh OOIIeuYeNoBEYeCcKOM
KYJbTYpPBI U€pe3 3HAKOMCTBO C UCTOPHUEN pa3BUTUS MATEMATUKH, SBOJIOIMEN MATEMATUUYECKUX UJICH.

Ha ocnoBannu TpeboBanuii ['ocymapcTBenHoro obpa3oBarensHoro cragaapta 2004 r. B coaep:kaHuu
KAJICHAAPHO-TEMATUYCCKOTI'O IJIAHUPOBAHUA MPEANOIAractca peajln30BaTb AKTYaJbHBIC B HACTOSAIICC
BpeMsl KOMIIETEHTHOCTHBIN, IWYHOCTHO OPUEHTHUPOBAHHBIM, EATEIBHOCTHBIA TMOAXOJbI, KOTOPBIE
OTIPENIETISIOT 33291 O0yUCHUS:



e TpHOOpETEHUE MaTEMaTHYCCKUX 3HAHUM U YMEHUH;
e OBJaJicHHE 000OIIEHHBIMU CITIOCOOAMH MBICIIUTEIHPHON, TBOPUECKON ACSITEILHOCTEH;
® OCBOCHHME KOMIETECHIMH: Yy4eOHO-TIO3HABATEIBbHOW, KOMMYHHKATHBHOH, peQIIeKCUBHOM,
JMYHOCTHOTO CAaMOPA3BUTHS, IICHHOCTHO-OPUEHTAIMOHHON U MPO(eCCHOHAIBHO-TPYA0BOTO BEIOOpA.
CornacHO JAEWCTBYIOIIEMY B IIKOJie Yy4eOHOMY IUIaHYy M C YYE€TOM HaIpaBJIEHHOCTH KJIacCcoOB
KaJICH/IapHO-TEMATHYECKHI TUIaH MPelycCMaTpUBaeT o0ydeHne MaTemaTrke (anredpa u reomerpusi) B 11
Kyaccax npoduibHOro ypoBHs B o0beMe 204 yaca (6 4acoB B HEJENIO)
B cooTBeTcTBUM € 3TUM peanu3yercs TUIIoBas aBTopckas nporpamma A. I'. MopakoBruya B o0beme
136 yacoB no anredpe 1 HavyajgaM MaTeMaTUYECKOro aHaan3a u 68 4acoB MO reOMETPHUH.
Temaruueckoe MjIaHUPOBAaHUE I10 TEOMETPUN COCTABIIEHO:
- Ha OCHOBe (elepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHAapTa CpeaHero (IOJIHOTO)
o01m1ero o0pa3oBaHus, MPUMEPHON IPOrPaMMBI [0 MATEMAaTHKE OCHOBHOTO 00IIIero 00pa3oBaHus,
denepanbHOrOo  mepeuHss y4eOHUMKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM  0Opa3oBaHUS
Poccuiickoit ®@enepannu K HCHOJIB30BAHMIO B 00pA30BATEIbHOM Ipoliecce B 00IIEe00pa3oBaTENbHBIX
yupexaeHusx Ha 2009-2010 y4ueOnbIii o,
C yueToM TpeOOBaHUM K OCHAILEHUIO 00pa30BaTEIbHOIO MIPOLIECCa B COOTBETCTBUU C COAEPKAHUEM
HATIOJTHEHUS Y4eOHBIX MTPEIMETOB KOMIIOHEHTA rOCYAapCTBEHHOTO CTaHAapTa o0IIero oopa3oBaHus,
- 6asucHoro yueOHoro miana Ha 2017-2018 yueOnbIii o,

C yueTroM ypOBHEBOH crenu(pUKH KIACCOB BBICTPOCHA CHUCTEMa Y4eOHBIX 3aHATHUH (YpOKOB),
CIPOEKTHUPOBAHBI LEJIH, 33Ja4M, 0KMJIa€Mbl€ pe3yJIbTaThl 00y4yeHHs (ITUIaHUPYEMbIE PEe3yJbTaThl), UTO
MPEJICTAaBICHO B cXxemaTtuyeckoil ¢opme Hike. [lmaHupyercs Mcnosib30BaHHE HOBBIX TE€IarOTHYECKHX
TEXHOJIOTUHA B npernoaaBaHn IMPEaAMCTA. B Tteuenue roga BO3MOXHBI KOPPCKTHBbBI KaJCHAAPHO-
TEMaTHUYECKOT0 TUIAHUPOBAHMUSI, CBSI3aHHBIE C OOBEKTUBHBIMU MTPUUNHAMHU.

OcHOBO¥ 11€MIBIO SIBIIsSIETCS OOHOBJIEHHE TPEOOBAaHUI K YPOBHIO ITOJATOTOBKU BBIITYCKHUKOB B CUCTEME
€CTECTBEHHO-MaTeMaTUYECKOT0 00pa30BaHus, OTpaKalollee BaKHEUITYI0 OCOOEHHOCTh MEeAarorn4eckon
KOHLCIIHKU IOCYAapCTBCHHOI'O CTaHAapTa — ICPEXO0J OT CyMMBbI «IIPCAMCECTHBIX PE3YJIbTATOB» (TO €CTh
00pa3oBaTeNbHbIX pE3YJNbTATOB, JOCTUTA€MbIX B paMKaX OTAEIbHBIX YYeOHBIX MpPEIMETOB) K
MEXIPEAMETHBIM W MHTEIPAaTUBHBIM pe3yiabTaTaM. Takue pe3yiabTaTbl IPEACTaBISAIOT COOOM
0000111eHHBIE CTTIOCOOBI JEATENLHOCTH, KOTOPBIE OTPaXKaloT crnenu(uKy He OTIENbHBIX MPEIMETOB, a
cTymneHeil olmiero obpaszoBaHusi. B rocymapcTBEeHHOM CTaHAapTe OHU 3aUKCUPOBAHBI Kak oOujue
yll€6Hbl€ VYMEHUA, HABbIKU U Cnocobwl yenogeueckou deﬂmeﬂbHocmu, 4dTO MOPpCAIOaract MOBBIIMICHHOC
BHUMAaHHE K Pa3BUTHIO MEXKIPEIMETHBIX CBSI3€H Kypca anreOphl U Haval aHallnu3a.

[Tpu u3yyeHUU Kypca MaTeMaTHKH MPOJOIHKAETCSA U TMOJIy4aeT Pa3BUTHE COAEpIKaTelbHas JTUHUS:
«l'eomempusy. B paMkax yKa3aHHON COAEPKATEIBHON JIMHUN PEIIAIOTCS CIAEAYIOIINE 3a0a4M:

-MU3y4eHNE CBONCTB MPOCTPAHCTBEHHBIX TEIl,

- q)OpMHpOBaHI/IG YMCHUA MPUMEHATH TOJTYUYCHHBIC 3HAHWA JJIA PCIICHUA MMPAKTUYCCKUX 3a1a4.

Crneunduka neneid u cojepxaHus W3Y4YeHUS anreOppl M Hayajd aHalM3a Ha TPO(UILHOM YPOBHE
CYILIECTBEHHO TIOBBIIIAET TPeOOBaHUS K perekcusHou oesamenvHocmu ydaujuxcs: K OOBEKTHBHOMY
OIICHMBAHHMIO CBOMX YU€OHBIX JOCTHKCHMI, MOBEACHUS, YEePT CBOEH JHMYHOCTH, CIIOCOOHOCTH H
TFOTOBHOCTH YYUTBHIBaTh MHEHMSI IPYTHX JIIOJEH NpU ONpeesieHnH cOOCTBEHHOM MO3UIIMU U CAMOOLIEHKE,
MOHMMATh [IEHHOCTh 00pa30BaHMs KaK CPEICTBA Pa3BUTHS KYIbTYPhl THUHOCTH.

CTaHJIapT OPHUCHTHPOBAH Ha BOCIIMTAHUC HIKOJIbHHKA — IpaXAaHWHa W IMaTpruoTa POCCI/II/I, PasBUTHC
JyXOBHO-HPABCTBEHHOT'O MHPa y4allerocs, €ro HallMOHAIBHOTO CAMOCO3HAHMS. DTU TIOJOKEHUS HALIUTH
OTpa)keHHE B COJIEp’)KaHHWU YpokoB. B mporecce oO0yuyeHHS NOKHO OBITH C(HOPMUPOBAHO YMEHHUE
dbopMynTUpoBaTh CBOM MHPOBO33PEHYECKHME B3IJISABI M HAa OTOM OCHOBE — BOCHUTAaHHE
TPaXXJAaHCTBCHHOCTH U IMaTPHUOTHU3MA.

TpeboBaHus K YpOBHIO MOATOTOBKY yuanuxcs 11 kiaccoB (MpoduiabHbIN ypOBEHb)
B pezynomame uzyuenus Mamemamuxy Y4eHuK 00JIHCeH 3HAMb/NOHUMAMb:



— 3HAQUYEHHE MaTEeMAaTHYECKOM HAyKH JUIsl PEIICHHs 3a]ad, BO3HUKAIOIMX B TEOPUU U IPAKTHKE;
HIUPOTY M B TO XK€ BpPEMs OIPAHUYCHHOCTh NPUMEHEHMS MAaTEMaTHYECKHX METONOB K aHaIu3y M
UCCIICIOBAaHMIO MTPOLIECCOB U SABJICHHUI B IPUPOJE U OOIIECTBE;

— 3HAUEHHWE IPAKTUKH U BONPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTuke A (OPMHUPOBAHUS U
pa3BUTHUsS MAaTEMaTUYECKOW HAyKW; UCTOPUIO PAa3BUTHUS IOHATHS YUCIA, CO3IAHMSI MaTeMaTU4eCKOTro
aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHUBEpCAJIbHBII XapaKkTep 3aKOHOB JIOTUKM MaTEMATUYECKUX PACCYXIEHUH, UX IPUMEHUMOCTb BO
BCeX 00JIaCTAX YEJIOBEYECKOH 1eATEIbHOCTH;

— BEPOSATHOCTHBIIM XapaKTep pa3IMYHbIX MPOLECCOB OKPYKAIOIIET0 MUPA;

AJITEBPA
OO0ueyyeOHbIE LEJIH:

e (Co3aarh ycIOBUS AJIsl YMEHHSI JJIOTUYECKH OOOCHOBBIBATH CY)KJIEHUS, BBIIBUTATh TUIIOTE3bl U
MOHUMATh HEOOXOAUMOCTh UX TPOBEPKH.

e (Co3zaarh ycloBuS Ui YMEHHS SICHO, TOUHO M TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOU U
MUCHbMEHHOM peUu.

e @OopMHpPOBaHHWE YMEHHUS HCIOJB30BATh pA3IMYHBIC SI3BIKM MAaTEMAaTHUKU: CJIOBECHBIH,
CHUMBOJIMUYECKHH, TpadUIeCKUii.

e dopmMmupoBaHHe YMEHHS CBOOOJHO MEPEXOJUTh C fA3bIKA HA S3BIK ISl WIUTFOCTpPALUH,
MHTEPIIPETAIMU, APTYMEHTAILUU U I0Ka3aTeIbCTBA.

e Co3znarp yCIOBHS sl TUIOJIOTBOPHOTO y4acTusi B paboTe TPYIIbl; YMEHHUSI CAMOCTOSATEILHO H
MOTHUBUPOBAHHO OPTaHH30BHIBATH CBOIO JIESTEIHLHOCTD.

e dopMHpOBaHHE YMEHHs HCIIOJIb30BAaTh MPHOOPETEHHBbIC 3HAHUS M YMEHHUS B MPAKTUYECKOU
NESTENIbHOCTH M TOBCEIHEBHOM JKM3HMU JUIsl MCCIEAOBaHUSA (MOJAEITUPOBAHUS) HECIONKHBIX
NPaKTUYECKUX CHUTyallud HAa OCHOBE H3YYEHHBIX ()OPMYT M CBOHCTB Te€J; BBIYHCICHHS
ionaied MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MPU PEHICHUH MPAKTUYEeCKUX 3ajad,
UCTIONB3YS IIPU HEOOXOTUMOCTH CIIPABOYHUKHU M BEIYMCIIUTEIBHBIE YCTPOHCTBA.

e (Co3aarh ycloOBUS Ui MHTETPUPOBAHUS B JIMYHBIN OMBIT HOBOM, B TOM YHCIIE CAMOCTOSITENIEHO
MoJy4eHHOM nHpopManuu

OO0wmenpeaveTHbie HeIn:

e  dopmupoBaHHe MpeACTaBICHHN 00 HIEsIX W MeToJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAJIHLHOM SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHHS SIBIICHHUI U TIPOLIECCOB.

e OsnaneHue YCTHBIM U MUCHMEHHBIM MAaTEMATHUECKUM S3BIKOM, MAaTEMAaTUYECKUM 3HAHUSIMU
U YMEHHSIMH, HEOOXOAUMBIMU JUISI U3YUEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX JAMCIUILINH,
JUTS TIPOJIOJDKEHHS 00pa30BaHMsI U OCBOCHUS M30pAaHHOHM CIIEIUABHOCTH Ha COBPEMEHHOM

YPOBHE.
L] Pa3zButne 1orudeckoro MBIIIJIICHUA, aJ'Il"OpI/ITMI/ILIeCKOI\/JI KYJIbTYpPBbI, MPOCTPAHCTBECHHOI'O
BOO6pa)KeHI/I$I, Pa3sBUTHC MaATEMATHUYCCKOI'O MBIIIJICHU S

U UHTYUIUU, TBOPYECKUX CIIOCOOHOCTEH Ha YpOBHE, HEOOXOAUMOM I MPOIOIIKEHHS
o0pazoBaHusi W ISl CaAMOCTOATENbHOW JEATEIbHOCTH B 00JIACTU MAaTeMAaTHKA U €€
MPUIOKEHUH B OyAylIei mpodeccuoHanbHON AeITeTbHOCTH.

L BOCHI/ITaHI/Ie CpC}lCTBaMI/I MaTEMaTUuKN KYJ'IBTypI)I JIMHHOCTHU. 3HAKOMCTBO C I/ICTOPI/IGI\/'I
paSBI/ITI/Iﬂ MaTEMAaTUKU, 3BOJ'IIOHH€I>1 MATEMATHUYCCKUX HI[CI)L IIOHNUMAaHUs 3HAYNMOCTHU
MaTEeMaTHKH JIJIs1 OOIIECTBEHHOTO TIporpecca.

VYyammecs ITOJDKHBI:

ymems.

— BBIITOJIHATH apI/I(i)MeTI/I‘—IeCKI/Ie }IeﬁCTBHH, coucrast yCTHI)Ie U IINCBMCHHBIC HpI/IeMBI, HpI/IMeHeHI/Ie
BBIYMCIIUTENBHBIX YCTPOWCTB; HAXOJUTh 3HAYEHUS KOPHS HATYpaJIbHOW CTEMEHH, CTENeHUu C
paHI/IOHaJ'IBHBIM II0Ka3aTeJieM, norapnq)Ma, I/ICHOJ'IBSY?I HpI/I HGO6XO)II/IMOCTI/I BBIYUCIINTCIIBHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON M MPUKUAKON MPU MPAKTUYECKUX PacueTax;



— TPOBOJIUTH IO HW3BECTHBHIM (OpPMYJIaM U MpaBHUaM MpeoOpazoBaHHss OyKBEHHBIX BBIPAXKECHUH,
BKJIIOYAIOIUX CTENEHH, PaUKabl, JOrapu(pMbl 1 TPUTOHOMETPUUECKUE (PYHKIINH;

— BBIYUCIATH 3HAUCHHUS UHUCIOBBIX M OYKBEHHBIX BBIPRKEHUI, OCYIIECTBISAS HEOOXOIUMbIE
HOJICTAHOBKH U ITPe0Opa3oBaHus;

UCNONb306aMb NPUOOPEMEHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0essmelbHOCMU U NOBCeOHeBHOU
JHCUBHU.

— JJISl IPAaKTUYECKUX PAacUeToB MO (opMysaM, BKIOUas (GopMyiibl, coepKamiiue CTeNeHH, paluKabl,
Jorapu(pmbl ¥ TPUTOHOMETPUYECKHE (QDYHKIIMHU, UCIIOJIb3Ys P HEOOXOIUMOCTH CIIPABOYHbIE MaTEpUaIIbl
Y IIPOCTEUIIINE BEIYMCIIUTEIbHBIE YCTPOUCTBA,

OYHKINHU U I'PAOUKHA

ymemb:

— OIpeleNaTh 3HaueHHe (YHKIMM 10 3HAUYEHUIO apryMeHTa MpU Pa3IM4yHBIX CIOcO0ax 3aJaHMs
GyHKINY;

— CTPOUTH rpauKi U3y4YCHHBIX (PYHKIIHA;

— ONUCHIBATH IO rpauKy U B MPOCTEHIINX CiIydasx 1o (opmyie moBeieHUE U CBOWCTBA (PYHKIIUH,
HaXOJUTh 110 rpaduky pyHKIUN HauOOIbIINE U HAUMEHbILNE 3HAUCHMS,;

— pemaTh ypaBHEHHUs, MPOCTEHIINE CHCTEMbl YpaBHEHH, HCIIONB3Ysl CBOWCTBAa (DYHKIMH U HUX
rpaduKoB;

UCNONb306aMb NPUOOPEMEHHble 3HAHUSA U YMEHUS 68 NPAKMUYECKOU OessmelbHOCMU U NOBCeOHeBHOU
JHCUSHU.

— JI7IS1 ONTMCAHUA C TIOMOIIbIO (DYHKIMH Pa3IUYHBIX 3aBUCHMOCTEH, MPEICTABICHUS X TpadruecKH,
UHTEpIpeTannuu rpagukos;

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ymemy:

— BBIYMCIIATH IPOU3BOJHBIE M IEPBOOOPA3HBIC AJIEMEHTApHbIX (DYHKLUH, HUCIIOJIB3Ys CIPABOYHbIE
MaTepHabl;

— HCCIIEZOBAaTh B TNPOCTEHIIMX CiydasX (YHKIMM HAa MOHOTOHHOCTb, HAaXOIHTh HAaWOOJBIIUE
U HaUMEHbIME 3HaueHUs (YHKIMHA, CTPOUTh IpaUKM MHOTOWIEHOB W IPOCTEHIIMX pallMOHATIBHBIX
(GyHKIMH ¢ NCIIOJIb30BAHKEM allapaTa MaTeMAaTUYECKOr0 aHaIu3a;

— BBIYMCIATH B MPOCTEHIINX CIydasiX MIIOMIAAN C UCIOIb30BAHUEM ITEPBOOOPA3HOM;

UCNONb306aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUS 68 NPAKMUYECKOU 0essmelbHOCMU U NOBCeOHeBHOU
HCUBHU:

— JUIS pelIeHMs] MPUKIAJAHBIX 337a4, B TOM YHCJIE COLUATbHO-IKOHOMUYECKUX M (U3NYECKUX, Ha
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUs], HA HAXOXKJIEHUE CKOPOCTH U YCKOPEHUS;

YPABHEHUA 1 HEPABEHCTBA

ymemy:

— pewaTh palMoOHAaJbHBIE, IOKa3aTelIbHble M Jorapu(Muueckue ypaBHEHUS U HEpPABEHCTBA,
[IPOCTEUIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

— COCTABJISITh YPABHEHMS M HEPABEHCTBA 110 YCIOBUIO 3a/1a4U;

— MCII0JIb30BaTh [yl NPUOIMKEHHOTO PELleHNs ypaBHEHUH 1 HEPAaBEHCTB Irpaduyeckuii MeTos;

— n300pakaThb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUN MPOCTEHIINX YpPaBHEHUH U HX
CUCTEM;

UCNONb306aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0essmelbHOCMU U NO8CeOHeBHOU
HCUSHU.

— JUISI IOCTPOEHMS M UCCIIEIOBAHNUS ITPOCTENIINX MaTEMaTHYECKUX MOJIEIIEH;

SJIEMEHTbI KOMBEMHATOPUKU, CTATUCTHUKU U TEOPUU BEPOSITHOCTEN
ymemy:



— pemiate MpocTeiime KOMOWHATOPHBIE 3a7adyd METOJOM Mepedopa, a TakKe C HCIOJIb30BaHUEM
H3BECTHBIX (HOPMYIT;

— BBIYMCIISTH B IPOCTEUIINX CIydasiX BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETA YHCIIA UCXO0B;

UCNONb308aMb NPUOOPEMEHHble 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHeBHOU
HCUBHU:

— JUTSl aHAJIA3a PEabHBIX YACIIOBBIX TAaHHBIX, IPEJACTABICHHBIX B BHJIE TUArpaMM, rpa(ukos;

— a”anM3a MH(HOPMAILIUU CTATUCTUIECKOTO XapaKTepa;

I'EOMETPUS
OO011e yyeOHbIe yMeHHSI, HABBIKH U CIIOCOOBI J1eSITeIbHOCTH

B Xxome ocBoeHus couepkaHUST TE€OMETPHYECKOro OOpa3oBaHHsS —ydYalluecs OBJIAJCBAIOT
Pa3HOOOPa3HBIMU CIIOCOOAMH JESATEIILHOCTH, TPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

-MIOCTPOCHUS U MCCJICAOBAHMS MaTEMaTHYECKUX MOJCIICH JIJIsi ONUCAHUS U PEIICHUS MPUKIIATHBIX
3aj1a4, 3a7a4 U3 CMEKHBIX JUCIUIIINH;

-BBITTOJTHEHUS M CAMOCTOSITEIIBHOTO COCTABJICHUS aJTOPUTMUUYECKUX MPEANUCAHUA W MHCTPYKIIUN
Ha MaTEMaTUYECKOM MaTepHae;

- BBITTOJTHEHUS PAcUeTOB MPAKTUUECKOTO XapaKTepa;

-HCIIOJIb30BAHMSI MATEMAaTHIECKUX (DOPMYII U CAMOCTOSITEIILHOTO COCTaBJICHHSI JOPMYJT Ha OCHOBE
0000IIICHHS YaCTHBIX CIIy9aeB M SKCIIEPUMEHTA;

-CaMOCTOSATEIPHOW pabOThl ¢ HMCTOYHHKAMH WH(OpPMAIK, OOOOIICHUS H CHCTEMaTH3aIl[uu
MOJy4eHHOU HH(OPMALIUY, HTHTETPUPOBAHUS €€ B JTMUHBIN OMBIT;

-CaMOCTOSTEILHON N KOJUICKTUBHOM ACATCIIBHOCTH, BKIIFOUCHUSA CBOUX PC3YJILTATOB B PC3YJILTAThI
pa6OTI>I rpyIIibl, COOTHECCHUC CBOCTO MHCHHA C MHCHUCM JPYI'UX YYdCTHUKOB yqe6Hor0 KOJIJICKTHBA 1
MHCHUCM aBTOPUTCTHBIX UCTOYHUKOB.

- COOTHOCUTDH INNIOCKHEC TI'COMCTPUYCCKUC (1)I/IprLI n TPCXMCPHLIC 00BEKTHI C HX OIIMCaHUAMMU,
qepTeCiKamMu, I/I306pa)KCHI/I$IMI/I; pas3iiMiaTtbh U aHAJIM3HUPOBATH B3AUMHOC PACIIOJIOKCHUC (I)I/Il“yp;

- 1/1306pa>1<aTb reoOMCTPHUICCKUC (bI/II“ypBI " TCJIa, BBIIIOJIHATE YCPTCK 110 YCIIOBUIO 3a/1a4u,

- pemaTb T€OMETPUYECKHE 3a/]aud, ONMPAsACh HA HM3YyYEHHBIC CBOMCTBA IIJIAHUMETPUYECKUX H
CTEpEOMETPUYECKUX (UIYp W  OTHOLIEHUH MEXAY HHMMM, NpPUMEHss anreOpandyeckuil u
TPUTOHOMETPUYECKUH anmaparsl;

- IPOBOJUTH JI0KA3aTENbHBIE PACCYKICHUS IIPU PEIICHUH 3a/1a4, JOKa3bIBATh OCHOBHBIE TEOPEMBI
Kypca;

- BBIYMCIATH JIMHEHHbIE 3JIEMEHThl U YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpalusax, oObeMbl U
IUIONIA/IM TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALINA;

- INPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ [JIsl BBIYHUCIEHUS OTHOLUECHHUM, PACCTOSAHUN H
YIJIOB;

- CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB U N300paXkaTh CEUEHUS TEJ BPALLCHUS;

ucnoiv3zoeambv I’lpu06p€m€HHbl€ SHAHUA U  YMEHUA 6 npaKmuquKoﬁ oesmenbHocCmu U
NOBCEOHEBHOU HCUSHU:

- JUId UCclenoBaHUs (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyalluid Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB PUryp;

- BBIYHCJICHHUA JIMH, rmomaz[eﬁ 1 00BEMOB PCAIBbHBIX 00BEKTOB Ipu pCIICHHUU IMPAKTHYCCKUX
3aaa4, UCITOJIb3Ys IMPU H€06X0}II/IMOCTI/I CITPaBOYHHUKHU U BBIYUCIIUTCIBHBIC yCTpOﬁCTB&.

Cucrema oleHUBAHMSA YCTHBIX U NMCbMEHHBIX PadoT no ajaredpe
U151 OLleHKH NMpeIMEeTHBIX Y4eOHbIX JOCTHKEHHH 00y4aroIMXCH UCIIO0JIb3YeTC s

1. Bxoanoii KOHTPOJIb B BUJC TUArHOCTUYCCKUX aAIMUHUCTPATUBHBLIX CPE30B.
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Tekymuii KOHTPOJIb B BUJIE CAMOCTOSTEIBHBIX PadoT.

TemaTH4ecKHii KOHTPOJIb B BUJIE KOHTPOJIBHBIX (IPOBEPOUHBIX paboT).

IIpomexyTouHass aTrecTanMsl IPOBOAUTCA B BUJE MTOIOBOM KOHTPOJBHOM pabOThl 11O
OKOHYAHUU U3yYEHHUS] OCHOBHOI'O MaTepHaa.

I/ICHOJ'IBSYIOTCH TAKXEC CICAYIOLIUEC (bopMBI 1 METOAbI KOHTPOJIA YCBOCHUA MaTCpuraia:

(bpoHTaNIbHASA yCTHAS IPOBEPKA,
VHJIUBUYAJIbHBIN YCTHBIN OMPOC.

Oyenka ycmHvix 0meemos yuauuxcsi
OTBeT OLIEeHUBAETCSI OTMETKOM «5», €CIIU YUEHHUK:

MOJIHO PACKphLI coAiepKaHNe MaTepraia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMoOii U y4eOHUKOM;
U3JIOKWI Marepuan TpaMOTHBIM S3BIKOM B OIPEICICHHOW JIOTMYECKOW ITOCJIEI0BATEIbHOCTH,
TOYHO KCIOJb3Ys] MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

NPaBUJIHHO BBIOIHIII PUCYHKH, YEPTEXKHU, TPA(QUKH, COMYTCTBYIOIIUE OTBETY;

MOKa3aJl YMEHHE WJUIIOCTPUPOBATh TEOPETHUUYECKUE IMOJIOKEHUS KOHKPETHBIMU IIpUMEpamH,
MPUMEHSTH UX B HOBOM CUTYaIlMU [IPH BHIMOJHEHUN TPAKTUYECKOTO 3a/I1aHUS;
MIPOJIEMOHCTPUPOBAIT YCBOECHHUE paHee M3Yy4YEHHBIX COMYTCTBYIOIIHUX BOIIPOCOB,
c(OpMUPOBAHHOCTh Y YCTOMYMBOCTh UCIIOJIb30BAaHHBIX IPU OTBETE€ YMEHUI U HaBBIKOB;

OTBEYaJ CaMOCTOSATEIbHO 0€3 HABOSAIINX BOIPOCOB YUUTEIS.

BO3MOYKHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBEILIEHUN BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX,
KOTOPbIE YUEHHUK JIETKO UCIIPABUJI IO 3aMEYaHUIO YUUTEIIS.

OTBeT OLICHUBAETCS OTMETKOU «4», €ClIM OH YAOBJIETBOPEH B OCHOBHOM TPEOOBAaHUSAM Ha OTMETKY

«5»,

HO IIpHU 3TOM UMCECT OAUH U3 HCAOCTATKOB:

B M3JIOKCHHUU JOIMYHICHBI HEOOJIBIIIHIE Hp06eJH)I, HC HCKa3uBHICC MATCMATHUUYCCKOC COACPKAHUC
OTBCTA,

AOMYIICHBI OAWH — JIBa HEAO0YCTA ITPHU OCBCUICHUH OCHOBHOI'O COACPIKAHUA OTBCTA, UCITPABJICHHBLIC
MMOCJIC 3aMCUAHUA YUUTCIIA,

JOMMYIICHBI omuoOKa uiau dosee ABYX HCIOYCTOB IIPU OCBCIICHHWU BTOPOCTCIICHHBIX BOIIPOCOB WJIN
B BbIKJIaAKAaX, JICTKO UCIPABJICHHBIC ITIOCJIC 3aMCYaHU YUUTCIIA.

OtMmetka «3» CTaBUTCS B CICAYIOUIUX CIIyYasiX:

HEMOJHO WJIM HEMOCJeNI0BaTeIbHO PAcKpBITO COJIEp)KaHWE MaTepHualia, HO TIOKa3aHo obIiee
IMOHUMAaHHEC BOIIpOCa U MPOACMOHCTPHUPOBAHBI YMCHUA, JOCTATOUYHBIC JJIA I[aJ'IBHefIIHeFo YCBOCHUA
nporpaMMHOT0 Marepuana (ompeneneHnble «TpeOoBaHHSIMH K MaTeMaTH4YeCKOW MOJIrOTOBKE
YUAILIUXCS»);

UMENNUCh 3aTPYAHEHUS WU JOMYIIEHbl OIMMOKW B OINpEAeTCHUH TOHATUH W, WCIOJIB30BaHUU
MaTeMaTH4YeCKOHU TCPMUHOJIOTUH, YCPTCIKAX, BBIKJIAAKaxX, HCIPABJICHHBIC TII0CIE€ HECKOJIbKUX
HABOJAIIUX BOIPOCOB YUUTEIIS;

YUYCHUK HE CIpaBUIICA C TNPUMCHCHUEM TCOPpHU B HOBOI1 CUTyalluld TIIpU BBIIIOJIHCHUH
MPAKTUYECKOTO 3aJaHMsl, HO BBIMOIHUI 3aJlaHUsl 005S3aTeIbHOT0 YPOBHS CIOKHOCTH IO JaHHOU
TEME;

Opu  JOCTAaTOYHOM  3HAaHMM  TEOPETUYECKOTO  MaTepuana  BBISIBJIEHa  HEJOCTaTOYHas
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OtmeTKa «2» CTaBUTCS B CJICAYIOIUX ClIydasX:

HE PACKPHITO OCHOBHOE COJIep KaHNE yIeOHOTO MaTepHaa;

OoOHapy>KeHO HE3HaHWE WJIM HENOHHMMAaHUE YYEHUKOM OoJbllell uiau Hambosiee BakKHOW YacTu
yueOHOro MaTepHana;

JOMYIIEHbBl OMMOKM B ONpPEACNCHUM TMOHATHH, NpHU UCIOJb30BAaHUM MaTeMaTHYECKOM
TEPMHHOJIOTUH, B PUCYHKaX, YCPTCIKAX WA Fpa(l)m(ax, B BBIKJIaJKaX, KOTOPBIC HE HCIIPABJICHLI
10CJI€ HECKOJIBKUX HAaBOJSAIINX BOIPOCOB YUUTEIIS.

Otmetka «1» cTaBUTCA B Cllydae, €Ciu:



- YYCHHK OOHApyXXWJ TOJHOE HE3HAHHWE W HEMOHWMaHWE HM3y4aeMOoro MaTrepuaia WiId HE CMOT
OTBETUTH HU HA OJIMH W3 IMOCTABJICHHBIX BOMPOCOB MO N3y4aeMOMY MaTepuaiy.
Oyenka nucbMeHHbIX KOHMPOIbHBIX PAOOM YUaAUUXCSL

OtMmeTKka «5» CTaBUTCS B CICAYIOUIUX CIIyYasiX:

- paboTa BBINOJIHEHA MOJIHOCTHIO;

- BJIOTHYECKHUX PACCYKJICHHUSIX U 0O0OCHOBAHMSIX HET MPOOEIIOB U OIINOOK;

- B PCIICHUU HET MAaTEeMaTUYCCKUX OMMOOK (BO3MOKHA OJHA HETOYHOCTb, OMMCKA, HE SBIISIOIASCS

CJICICTBHEM HE3HAHMS WJIM HETIOHUMAaHUs Y4eOHOT0 MaTepuaa).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBITIOJIHEHA TMOJIHOCTHIO, HO 00OCHOBAHUS IIarOB PEIICHUS HEAOCTATOYHBI (€CIU YMEHUS

000CHOBBIBATh PACCYKICHUS HE SIBISUTUCH CIICIIHATHLHBIM 00BEKTOM IMPOBEPKH );

- JIONYIIIEHA OJIHA OITMOKA WJIM JIBa-TPU HEJIOYETa B BBIKJIAJIKaX, YepTeKax WK rpadukax (eciu 3Tu

BUJIBI PA0OTHI HE SIBISUTUCH CTIICIIHATILHBIM 00bEKTOM TPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

- JIOTMyIIeHBI 00Jiee OJHON OMMOKU WM O0Jiee ABYX- TPEX HEIOYETOB B BBIKIAIKAX, YEPTEIKAX HITU

rpaduka, HO y4Jaluiics BiajeeT 00sA3aTeIbHBIMA YMEHUSIMH T10 TIPOBEPSIEMOU TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIOMYIICHBI CYIIECTBEHHbIE OIMIMOKH, MOKAa3aBIIWE, YTO Yy4alllUWCs HE BiaJieeT 00sS3aTeNbHBIMU

3HAHUSIMU T10 JAHHOU T€MeE B MOJIHOU Mepe.

OtMmeTKa «1» cTaBUTCS, €CIIH:

- paboTa moOKa3ajia TOJHOE OTCYTCTBHE Yy YydYallerocs oOs3aTelbHBIX 3HAHWUW, YMEHUW 110

MIPOBEPSIEMOM TeME WJIM 3HAYMUTEIbHAS YaCTh PAOOTHI BHITOTHEHA HE CAMOCTOSATEILHO.

Yuutenb MOXET HOBBICUTh OTMETKY 3a OPUTHHAIBHBIM OTBET Ha BOIMPOC WM OPUTHHAIBHOE
pelleHune 3a/1auu, KOTOPbIe CBUAETEILCTBYIOT O BBICOKOM MAaT€MaTUYECKOM Pa3BUTHH O00y4aromIerocs; 3a
petieHue 6oJee CI0XKHOM 3aa4u WIM OTBET Ha 0oJiee CI0KHBIN BOMPOC, MPEAIOKEHHBIE 00yUYaomeMycs
JOTIOTHUTEIILHO TMOCIIE BHIMOTHEHUS UM KaKUX-THOO0 IPYTUX 3a/laHui.

Cucmema oyeHUBaHUs CAMOCMOSMENbHLIX PAOOM No anieebpe

CaMocTtosTenbHble pabOThl MPOBOASTCS B Hayale Yypoka, uuTeldbHocThio 10-15 MuHyT.
CamocTosTenpHas paboTa BKIIOYaeT B ce0s 2 3amaHusl.

Onenka «2» CTaBUTCS €CJIM 33/IaHUs HE BBINOJHEHbI, WM B 000MX 3aaHUSAX JOMYIIEHbI TPyObIe
OIIINOKH.

OueHka «3» CTaBUTCS 3a MPABUIILHOE BHIMOJHEHUE OJTHOTO 33/1aHMUS.

OreHka «4» CTaBUTCS 3a MPABUJILHOE BBHIMOJHEHUE ABYX 3aJaHUi, HO 000CHOBAHUS 1IaTOB PEIICHUS
HEJIO0CTAaTOYHEL.

OreHka «5» CTaBUTCS 32 BCE BEPHO BHITIOJIHEHHBIC 3a/IaHMUSI.

Cucmema oyeHusanus 3a4emusvix pabom no memam — mecmos.

B koHIe M3ydeHHs] KaKIOTO MOAYIS MOKET MPOBOJMTHCS 3aueTHash paboTa, KOTOpask COCTOUT W3
TECTOB MO MPONJEHHON TeMe.

Kaxxnprii BepHBIE OTBET TECTOBOTO 3aJlaHMs OlleHHMBaeTcss B 1 Oami. 3a HEBEpPHBIM OTBET WM
OTCYTCTBHE O0TBeTa BhIcTaBisieTcst 0 6amioB. OO0mIasi 0OTMETKa BBICTABISETCS C YU€TOM YHCIia HaOpaHHBIX
YUEHUKOM OaJuIoB (TIpU ATOM UMEETCSI B BUY, YTO LI€HA OJTHOTO 33/1aHUA TecTa paBHa 1 6amty).

Yucjo 3agaHnid Onenka
TecTa
10 Basnet 10 8-9 5-7 0-4
OTMeTKa 5 4 3 2
9 Basnet 9 7-8 5-6 0-4




OtMmeTKa 5 4 3 2
8 Bamnet 8 6-7 4-5 0-3

OtMmeTKa 5 4 3 2
7 Bamnet 7 5-6 4 0-3

OtMmeTKa 5 4 3 2

Yemno (no kapmouxam)
«5» - IPaBUIILHBIC OTBETHI HA BCE BOIIPOCHI;
«4» - Ha OCHOBHOH BOIIPOC OTBET BEPHBIA, HO HA JONOJHHUTEIBHBIC HE OTBETHJ HJIU JIOMYCTHI
OIIHNOKY;
«3» - 3aTpyJHUIICS, JJaJl HE MOJHBIA OTBET, OTBEYAJ HA JOMOJHUTEIbHBIC BOIPOCHI;
«2» - HE 3HAET OTBET M Ha JIOTIOJHHUTEIBHBIE BOIIPOCH! OTBEYAET C TPYIOM.

Obwas kraccugpuxayus owubox

[Ipu orieHke 3HaHU, YMEHUH ¥ HABBIKOB yUAIIUXCS CIIEYET YUYUTHIBATH BCE OMUOKH (TpyOBIe U
HErpyObI€) U HETOUETHI.

I'pybvimu cuumaromes owmuoKu:

— HE3HaHHE OMPEJIETICHUsI OCHOBHBIX TOHSTHM, 3aKOHOB, MPABHJI, OCHOBHBIX MOJIOXKEHUIN TEOPHH,
He3HaHue GOpMYIT, OOIIETIPUHSITHIX CHMBOJIOB 0003HAYCHU N BETUYHMH, €IMHULl UX U3MEPEHNS,

— HEe3HaHWEe HAaMMEHOBAaHUU €MHUIl U3MEPEHHUS;

— HEyMEHHE BBIIETTUTh B OTBETE TJIaBHOE;

— HEyMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JIsSI pEIICHHUs 33/1aY;

— HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IIECHMUS;

— HEYMEHHE YUTATh U CTPOUTH rPauKy;

— HEYMEHHE I0JIb30BaThCS MEPBOUCTOUYHUKAMH, YACOHUKOM U CIIPAaBOYHUKAMH;

— TOTepst KOPHS WIM COXPAHEHHE MTOCTOPOHHET0 KOPHS;

— oTrOpacbiBaHue 0€3 00BSICHEHUH OTHOTO U3 HUX;

— paBHO3HAYHbBIC UM OIIHOKHU;

— BBIYUCIUTEIbHBIC OIIMOKH, €CIIH OHH HE SIBJISFOTCS OIHUCKOI;

— JIOTUYECKHUE OIIHOKH.

K neepybwvim owubkam cieoyem omuecmu:

10




— HETOYHOCTh (POPMYITUPOBOK, OINpeNIeIeHU, TOHATHI, TeOpUil, BbI3BaHHAsI HETIOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEIEISIEMOr0 IOHATHS WM 3aMEHOW OJHOTO - JBYX M3 JTHX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTh rpaduka;

— HEpPalUMOHAJIBHBIM METOJ pELICHHs 3aJadd WIM HEJOCTaTOYHO IPOAYMaHHBIM IIJIaH OTBETa
(HapylIeHuEe JIOTHKH, IT0IMEHA OTJCJIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

— HEepalnuOHAJIbHBIE METOJIbI PAOOTHI CO CIPABOYHON U IPYTOil TUTEPaTypOii;

— HEYMEHHE pelIaTh 33/1a4H, BBIOIHATH 33/1aHUS B OOIIEM BH/IE.

Heoouemamu sensaromes:

— HepalrOHAJIbHbIE IPUEMbI BBIUHUCICHUN U TPeoOpa3oOBaHuii;
— HeOpeXHOE BBINOIHEHUE 3aIliCcel, UepTexkel, cxeM, rpauKoB.

[Iporpamma mnpenHa3HaueHa il OOYdYaAIONIMXCS HAa OCHOBHOM CTYNEHH OO0Iero ooOpa3oBaHus,
paccuntana Ha 1 rog ocBoeHus (2017-2018 y4ueOHbIii roxm).

OCHOBHOE COJIEPKAHHUE

Koopaunatbel u BeKTOpbI. J[eKapTOBBEI KOOpPAMHATHI B MpocTpaHcTBe. DopMynia paccTOSHUS
MEXIy JABYMsS TOYKaMHu. YpaBHeHUs chepsl u niockocmu. Dopmyna paccmosuusi om mouKku 0o
NIOCKOCHIU.

Bektopsl. Yron mexay Bektopamu. Koopaunatel BekTopa. CKalsipHOE MPOU3BEACHHUE BEKTOPOB.
JliimHa BEKTOpa B KOOPAMHATAX, YrOJI MEXIY BEKTOpaMU B KoopauHaraxX. KoJulnHeapHbBIE BEKTOPBI,
KOJUUTMHEAPHOCTh BEKTOPOB B KOOP/MHATAX.

Tesa u moBepxHocTH BpameHusi. L{umuaap u xonyc. Vceuennwiti xonyc. OCHOBaHUE, BBICOTA,
00KOBas MOBEPXHOCTb, 00pa3yroas, pa3Beptka. Ocesvie ceuenus u ceueHus napaiiesibHble OCHOBAHUIO.

[ap u chepa, UX ceueHUs1, KacamenbHas NIOCKOCHb K cghepe.

OO0beMbl TeJ1 M TUIOIIAAM WX MOBepPXHOCTeH. [lonsmue 06 obveme mena. Omuowenue 06vemMos
NnoO00OHBIX mei.

®opmynbsl 00beMa KyOa, MPSMOYTOJIBHOTO MapaljieNienumneaa, Mpu3Mbl, nuauHapa. dopmyns
o0BemMa mupaMuIbl ¥ KoHyca. DopMyITbI TUIOIIAIN TIOBEPXHOCTEH MIITUHApA ¥ KoHyca. DopMyIibl 00beMa
nrapa ¥ miomaan chepsi.

TPEBOBAHMUA K YPOBHIO ITIOATI'OTOBKU BbIITYCKHUKOB

B pezynvmame uzyuenus ceomempuu y4eHUK 001H#CeH
3HATh/TIOHUMATh

° 3HAaUYeHHE MaTeMaTHYeCKOH HAayKu UId pCIICHHA 3a/lad, BO3HUKAIOIIHUX B TCOPHHU U IMPAKTHUKE;
HIMPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh MPUMEHEHHUsI MaTEeMaTUYECKUX METOJOB K aHAIU3y U
MCCJIEIOBAHMIO TIPOIIECCOB U SIBJICHUM B IPUPOJIE€ U OOIIIECTBE;

. 3HaUEHUE MPAKTHKUA W BOMPOCOB, BO3HHUKAIOIIMX B CaMOW MareMaTuke sl (GOpPMUPOBAHUS H
PasBUTUA MaTeMaTUYEeCKOU HAYKH, HUCTOPUIO PasBUTHA IIOHATHA quciiia, CcO31aHuA
MaTeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;

° YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTUKA MAaTEMaTUYECKUX PACCYKIECHUHN, X TPUMEHUMOCTh BO
BCEX 00JIaCTAX YEIOBEYECKON IeATEILHOCTH;
yMETh

° pacmo3HaBaTh Ha YepTEKax W MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH TPEXMEpHBIS
00BEKTHI C UX ONMUCAHUSIMH, H300paKEHUSIMU,

° ONUCHIBaTh B3aUMHOE PACIIOIOKEHUE MPSAMBIX M TUIOCKOCTEW B MPOCTPAHCTBE, APSYMEHMUPOBAMb
CBOU CYHCOEHUSL 00 IMOM PACNOJIONCEHUU,

° AHATM3UPOBATH B MPOCTEUIITNX CIyYasiX B3aNMHOE PACIIONIOKEeHHE 00BEKTOB B MPOCTPAHCTBE;
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L4 I/I306pa)KaTB OCHOBHBIC MHOT'OI'PAHHUKH WU KPYTJILIC TCJIA; BBIIIOJIHATH YCPTCIKU IO YCIOBUAM 3a1a4;

. cmpoums npocmetiuiue ceveHus Kyoa, npuzmvl, NUPamuobwl,

. pemath IJIAHUMETPUYECKHE H TMPOCTECUIINE CTEPEOMETPHYECKHE 3a/Jauyd  Ha HaXOXKJICHUE
reOMETPUYECKUX BEITMYUH (JITTH, YIIIOB, IUIOMIAJCH, 00HEMOB);

. UCIIOJIb30BATh NIPU PEIICHUU CTEPEOMETPUYCCKHX 3a/1a4d TUTAHUMETPUIECKHE (DaKThl U METOIBI;

. MIPOBOJIUTH JTOKA3aTeIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1ay;
UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYCCKON JCITETLHOCTH W MTOBCEIHEBHOMN
KU3HU IS

. uccieoBaHus (MOJICIIUPOBAHMS) HECIOKHBIX MPAKTUYCCKUX CHUTYallMii HA OCHOBE H3yYCHHBIX
bopMysT U CBOUCTB QUTYD;

. BBIUMCIICHUSI OOBEMOB W IUIOMIAJCH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI IMPH PEIICHUU
NPaKTUYCCKUX 3aJla4, HCIONb3ysl MPH HEOOXOTUMOCTH CHPAaBOYHUKHA M BBIYHCIUTEIbHBIC
YCTPOMCTBA.

61a0emb KOMNEeMeHYUsIMU.

— y4eOHO-TI03HABATEILHOI;

— LICHHOCTHO-OPUEHTAL[MOHHO;

— pedeKCUBHOI;

— KOMMYHUKaTUBHOW;

— HH()OPMAITMOHHON; — COLMATBHO-TPYIOBO.

Conep:xxanue TeM y4eOHOr0 nmpeamMera
Aure0pa m HayaJIa aHaJIU3a

IHoBTOpenue usyyennoro B 10 kiaacce ( 10 4)
OcHoBHas 1eJIb:
dopMUpOBaHUE MPEJICTABICHUH O LIEJOCTHOCTH U HENPEpPhIBHOCTU Kypca anredpsl u Havan aHanuza 10
KJ1acca.
OBnajgeHue ymeHueM oOOOIIEHUs M CUCTeMaTH3allMy 3HAHUHM ydaluxcs [0 OCHOBHBIM TeMaM Kypca
anreOpsl 1 Havan aHanm3a 10 kmacca.
Pa3zButue noruyeckoro, MaTeMaTHYECKOTrO MBIIUICHHS M HHTYMIMH, TBOPYECKHUX CIOCOOHOCTEH B
o0jacTu MaTeMaTUKU
I'naBa 1. Muorouienst (11 4.)
OcHoBHbIE LeIN:
dopMUpOBaHUE MPEICTABIECHHS O MOHATUHA MHOTOYJICHA OT OJTHON M HECKOJIBKUX NEPEMEHHBIX, 00
YPaBHEHHUAX BBICIIUX CTEIICHEH.
OBnajeHue HaBbIKAMHM apU(PMETUUYECKUX OINEpalui HaJ MHOTOWIEHAMH, JEJIEeHUS MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, Pa3JIOkKEHHsI MHOIOWIEHAa Ha MHOXKUTEIIH. OBnaseHne yMEHUEM pEeLICHUs
pa3HBIMM METO/IaMU YPaBHEHUH BBICIIUX CTENEHEN
I'naBa 2. Crenenn u kopHu. Ctenennbie pyHkunu(21 u.)

OcHoBHble Heau: PopmupoBaHHMe NPEACTABICHMH KOpPHSA N-H CTENEHU U3 JEHCTBUTEIBHOTO

n
=X o
y u rpaduka sToi (QyHKuuu. OBJaleHHe yMEHHMeM H3BJICUCHUS] KOpHS,

noctpoeHus rpaduka QyHKIUH y= Q/; U OIpeNeleHus] CBOWCTB (DYHKIMHU y= Q/; Osnagenne
HABBIKAMH YIPOUICHUS BBIPAKECHUN, COJEPKAIIMX PAaJUKal, IPUMEHSSA CBOMCTBA KOPHS N-U CTEIECHMU.
O0o001IeHHe M cHCTeMATH3AlUs 3HAHUHM yJaluxcs O CTeNeHHON (DYHKIMH, O CBOMCTBaxX U rpadukax
CTeNeHHON (YHKIMH B 3aBUCMMOCTH OT 3HAYEHUI OCHOBaHMM M MOKa3aTesel CTeneHH

I'naBa 3. [loka3arenbHas u gorapupmuyeckasi pynkomuu (35 4.)

OcHoBHBIE 1IENN:

dopMHUpOBaHUE MPEICTABICHUH O MOKa3aTeNbHON U JorapupMUUecKoi QyHKIMIX, UX rpaduKkax u
CBOMCTBAX.

OgnajeHne yMeHHUEeM MOHUMATh U YUTaTh CBOICTBA U rpaduKu JorapugMuyeckoit GyHKIUH, peraTh
jorapudMuyecKkre ypaBHEHUSI 1 HEPABEHCTBA.

ymcia, QyHKIUH
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OBnaneHre yMEHUEM TOHUMATh U YUTATh CBOMCTBA U TpadMKH MMOKA3aTeIbHON (DYHKITUH, PEIIaTh
MIOKa3aTeJIbHbIE YPABHEHUS U HEPABEHCTBA.

Coznanue ycIOBUHM JUIsl Pa3BUTHS YMEHUS MPUMEHATh (DYHKIMOHAIBHO-TpAPUUECKHE MPEICTABICHUS
JUIsl ONMCAHUS W aHaju3a 3aKOHOMEPHOCTEW, CYIIECTBYIOIIMX B OKPYXAIOIIEM MHUpPE U B CMEXKHBIX
npeaMeTax

I'nasa 4. IlepBooOpa3nas u unrerpaJ (10 4.)

OCHOBHBIE 11€JIH:

dopmupoBaHue NPeCTABICHUN O MOHATHAIX MIEPBOOOpa3Has, HEONpEeAeICHHBIA HHTETpall,
OIIPEIIECTICHHBIN UHTETPaI.

OBnaneHue yMeHHEM MPUMEHEHUs MepBOOOpa3HON (GYHKIMHM TMpPU PEUICHUH 3a/addl BBIYMCIICHUS
IUIOINAACH KPUBOJIMHEHHBIX TPANCIMHA U IPYTUX IJIOCKUX PUryp

I'naBa 5. JjieMeHTBHI TEOPUM BEPOSATHOCTEN M MATEMATUYECKON CTATUCTUKH (9 4.)

OCHOBHBIE 11€JIH:

®opmupoBaHue NEPBUYHBIX MPEJCTABICHUN 0 KOMOMHATOPHBIX 3a/1a4ax, CTATUCTUYECKUX METOaX
00paboTKu MHGOPMAITUHU, HE3aBUCHUMBIX IIOBTOPEHUI UCTIBITAHUI B BEPOSTHOCTHBIX 33 JaHHSIX.
OBnageHue yMEHUEM IPUMEHEHUS KJIACCUYECKON BEPOSITHOCTHOM CXEMbI, cXeMbl bepHyiu, 3akoHa
OOJIBIIINX YHCEIL.

Pa3zButve noHMMaHuUsA, UYTO pealbHBII MHUP MOJUUHSETCS HE TOJIBKO JIETEPMUHUPOBAHHBIM, HO U
CTATUCTUYECKUM 3aKOHOMEPHOCTSIM M YMEHHUIO HCIOJIb30BaTh MX JJIsl PEUICHUs 3a7a4 MOBCEIHEBHOMN
xu3Hu (IIMK). [Tocne u3ydyenust 1aHHOM TeMbI y4yaliuecs JOJKHBI YMETh UCIIOJIb30BaTh MPHOOPETEHHBIE
3HAHUS U YMEHHS B MIPAKTUYECKON JAEATEIHLHOCTU U MTOBCEIHEBHON KU3HU

I'maBa 6. YpaBHeHust 1 HepaBeHCTBAa. CHCTEeMbl YPABHEHHI U HEPABEHCTB. (27 4.)

OCHOBHBIE 11€JIH:

dopmupoBaHue NpeCTaBlIeHU 00 ypaBHEHUSIX, HEPABEHCTBAX U UX CUCTEMAX, O PELICHUH YPaBHEHHUSI,
HEPABEHCTBA U CHCTEMBI, 00 YPaBHCHHIX U HEPABEHCTBAX C MapaMETPOM.

OBnazneHre HaBbIKAaMH OOIIUX METOJOB PEIICHUs] YPAaBHEHUN, HEPABEHCTB U UX CUCTEM.

OBnazieHne yMEHUEM PEIICHUs YPaBHEHUN U HEPABEHCTB € MapaMeTpamMu, HaXOXK/IEHUS BCEX BO3MOMKHBIX
pELIeHUI B 3aBUCUMOCTH OT 3HAYEHHUs TapaMeTpa.

O0o001IeHNEe U CHCTeMAaTU3aINs UMEIONIUXCS CBEJICHUH 00 YpaBHEHHUSX, HEPABEHCTBAX, CUCTEMAaX U
METOJIaX UX PELICHHsI; 3HAKOMCTBO C OOIIMMHU METO/IaMHU PELICHHUS.

Co3manue ycimoBUs IS Pa3BUTHS YMEHHUS MPOBOAUTH APTyMEHTHPOBAHHBIE PACCYKIICHUsS, JIeNaTh
JIOTUYECKH 00OCHOBaHHBIE BBIBOJIBI, OTINYATh IOKa3aHHBIE YTBEPKIEHUS OT HEJJOKa3aHHBIX, SICHO, TOYHO
Y TPaMOTHO BBIPAYKaTh CBOM MBICIIA B YCTHOUW M MMCHhbMEHHOM peun

O6o01mamiee NOBTOPeHNe Kypca ajiredpbl 1 HayaJa anaau3a 3a 11 kiaacc (9 yaco)
OcCHOBHBIE LIENHU:
O06o01enre 1 cucTeMaTr3alys Kypcea anreopsl 1 Hauan aHaimsa 3a 11 kimace.
Co3naHue ycloBHi Ui IUIOI0TBOPHOIO Y4acTHsl B paboTe TpyIIbl, YMEHHS CAMOCTOSATENBHO U
MOTHBHPOBAHHO OPTraHU30BBIBATH CBOIO JEATEIBHOCTb.
dopmupoBaHUe MpeJICTaBIeHUH 00 UAesIX U METOaX MaTeMaTUKH, O MaTEeMaTHKE KaK CPE/ICTBE
MOJICJINPOBAHUS SBJIICHUN U MTPOLIECCOB.
OBnazneHre yCTHBIM U MUChbMEHHBIM MAaTEMATHUECKUM S3BIKOM, MATEMAaTUYECKUM U 3HAHUSIMU U
YMEHUSIMHU.
Pa3BuTue 10ru4ecKkoro 1 MaTeMaTHYECKOTO MBIIUICHUS, HHTYUIIMH, TBOPUECKUX CIIOCOOHOCTEH.
Bocnutanue nonnmanus 3HaYUMMOCTH MaTeMaTHKU JJ1s1 OOLIIECTBEHHOIO IIporpecca

I'eomerpus
IHoBTOpenue uzyyennoro B 10 xkiaacce (2 4)
[ToBTOpHUTH OCHOBHBIE BONpPOCH Kypca 10 kmacca. IlonsTue nByrpaHHoro yria. Yroa Mexay NpsMbIMA B

IPOCTPAHCTBE,  YroJl MEXAY MNpsIMOH M IUIOCKOCTBIO, Yrod MexXIy IutockocTsimMu. — [lnomanu
MOBEPXHOCTEN T€OMETPUUYECKHUX TEIL.
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I'maBa 5. Meroa koopauHaT B mpocrpaHcrse. JIBmaxenus (15 4.)
OcHoOBHAa 11€b:
O600UMTh U CHCTEMATU3UPOBATH MPEAICTABICHUS YUALIMXCS O IEKAPTOBBIX KOOPAMHATAX U BEKTOPAX,
IIO3HAKOMUTb € HOJISIPHBIMU U C(HEePUUECKMMU KOOPIUHATAMHU.
N3ydyenne kKoopauHAT U BEKTOPOB B IIPOCTPAHCTBE, C OJJHOM CTOPOHBI, BO MHOT'OM IIOBTOPSIET U3Y4YEHUE
COOTBETCTBYIOLIMX TEM IUIAHUMETPUH, A C JPYTOl CTOPOHBI, AaeT aaredpandyeckuii MeTo peleHus
CTEPEOMETPUYECKUX 3a]1a4.

[IpsmoyrospHas cucteMa KoopAauHaT B ipocTpancTBe. Koopaunarel BekTopa. CBsI3b MEXIY

KOOpJMHATaMHU BEKTOPOB M KoopauHaTamMu Touyek. [IpocTeiiue 3agaun B KOOpAMHATAX. YTOJI MEXKITY
BekTOpamu. CKaJIsipHOE NMPOU3BEICHIE BEKTOPOB. BhIuncieHne yIriioB MeXay NPSIMbIMH U
IUIOCKOCTAMU. Y paBHEHHUE III0CKOCTH. JIBrxkeHus. Llentpanbuas cummerpus. OceBasi CHMMETpUsl.
3epkanpHas cumMmeTpus. [lapannenpubiii nepenoc. [IpeoobpasoBanue mogoous.

3HaTh: onpeneaeHus NPAMOYTrOJIbHOW CUCTEMbI KOOPIMHAT B IPOCTPAHCTBE. KOOPIUHATHI
BEKTOpA, yria MeX1y JIBYMS BEKTOPAMU, CKAJIIPHOrO IPOU3BEEHUS, LEHTPAIbHOMU, OCEBOI,
3€pKAJIbHON CUMMETPHUH, NAPAIIEIBHOr0 IepeHoca.

YMeThb: BBIYUCIATh KOOPAUHATHI BEKTOPA, PEIaTh NPOCTEUIINE 3aJa4i B KOOPJAUHATAX,
BBIYUCIIATH YIJIbl MEXKAY NPSIMBIMU U IUIOCKOCTSIMU, 3aIIMCHIBATh YPAaBHEHUE IJIOCKOCTH.

I'masa 6. uunap, konyc, map (16 4.)
[lonstne wwmHapa. Ihiomaaes  nmoBepxHoctr  wwimHApa. [lonsarue konyca. Ilmomans

MOBEPXHOCTH  KOHyca. YceueHHbld KoHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaummnoe
pacmooKeHue cheppl U TUIOCKOCTH. KacarenpHast minockocts k cdepe. [lnomans cdepsl.
B3aumuoe pacnonoxenue cdepsl u npsamoit. Chepa, BnrcaHHasi B HHIMHAPUYECKYIO TOBEPXHOCTb.
Cdepa, BnucanHas B KOHHYECKYIO ITOBEPXHOCTb.

3HaTh: onpeaAcCJICHUEC NUJIIMHAPA, KOHYyCa, YCCUCHHOT'O KOHYCA, C(l)epLI H 1mapa, KacaTelbHOH
IMJIOCKOCTH, BIIMCAHHOI'O MHOTI'OI'PaHHHUKA, q)OpMy.]H)I miomaan IMOBCPXHOCTH HNHUJIIMHAPA, KOHYCA,

chepsr.
YMeTh: BBIYHCIATH IUIOMIAAH IMOBEPXHOCTH IMWJIMHIpPA, KOHyca, chepwl, m300paxkarh
CEUeHUs TeJ BpallleHHUS.

I'naBa 7. O6bembI Teu (20 4.)
[Tonsitue obvema. OO6beM mpsAMOyroiapbHOro mapanienenunena. O0beM mpsamoi npuszMbl. OOveM

IWMHApa. Beiuncienne o0bEMOB Tl ¢ MOMOILBIO OMpesesieHHOro uHrerpana. O0beM HaKJIOHHOM
npusMbl. O6beM nupamuasl. O6beM KoHyca. O6beM mapa. O6beM IapOBOTO CETMEHTA, IAPOBOTO
cJIos U mapoBoro cekropa. Ilnomans cdepsl.

3HaTh: onpenaeneHue oobeMa, GOPMYIIbl s BEIYMCIEHUS 00bEMOB MHOTOTPAHHUKOB U Tell
BpalIlCHUS.
YMeThb: BBIUUCIATH 00BEMBI MHOTOIPAHHUKOB U TEJI BpallleHHUs.

I'naBa 8. Hexoropsbie cBegenus u3 miianuMerpum (7 4.)
3akil0unTeIbHOE MOBTOPeHMe Kypca reomerpun 11 kiaacca (6 1)
l.AkcHOMBI CTEpEOMETPUHM M HUX CIeACTBUA. [lapannenbHOCTh NPAMBIX, NMPAMOU U IUIOCKOCTH.

CkpemuBaroniuecs npsimslie. [lapamienbsHOCTh MITOCKOCTEN.

2. TlepneHIUKYJISIPHOCTE MPSIMON M IUIOCKOCTH. TeopemMa 0 TpeX MepHeHIUKYIIpax. YTOJI MEXIy
MPSIMON M TIIIOCKOCTBIO.

3. [AByrpanusbiii yroia. IleprneHIuKyIsIpHOCTb MIOCKOCTEH.

4. MHOTOTpaHHUKH: NapajulesienuIena, Npu3Ma, MupamMuia, MmIomaal uX TOBEpXHOCTEH.

14



5. Bextopsl B mpocTpancTBe. [[eicTBUS Hal BEKTOpaMHu
6.1lununap, KOHYC U 1Iap, MJIOMAJAN UX MTOBEPXHOCTEN
7. O0bemsbl Ten. Pemenne crepeoMeTpuIecKux 3a1a4

. CkansipHO€ IpOHU3BEACHUE BEKTOPOB.
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Onucanue y‘—IC6HO-MCTOI{I/I‘-IeCKOFO N MaTCprUaJIbHO-TCXHUYICCKOI'O oOecrneyeHus

VVvyvY WV ¥V VYV V¥V VVYVYVY

O6paBOBaTCJ'II>HOI‘O Imponecca

1. AureOpa u Hayana anHanuza. 11 ki1.: B aByx wactax. Y. 1: Yue6. mis oOiieoOpa3oBar.
yapexaeHui (mpodunbHbiit ypoBenb) / A.I'. Mopakosud, [1.B. CemenoB. — M.
Mmuemosuna, 2014 r.;

2. AnreGpa u Hauana aHaym3a. 11 xi1.: B qByx wactax. Y. 2: 3agadynuk. s
o0mieoOpa3oBar. yupexxaenuii (mpoduibnblii ypoens) / [lox pen. A.I'. MopakoBuda —
M.: Muemo3uHa, 2014 r.;

3. AunreOpa u Hauana aHanu3a. 11 kinacce (mpodHIBHBINA YPOBEHB): METOIUYCCKOE
nocobue st yuutens / A.I'. Mopakosuy, [1.B. CemenoB. — M.: Muemo3suna, 2014 1.;

4. AnreOpa u Havajla MaTeMaTH4YeCKOro aHainu3a. KonrpoabsHbie padoThl 1 11 kinacca
0011e00pa3oBaTeNbHBIX YUpeKIeHu (mpoduibHbINA ypoBeHb) ABTop B.U. ['mu30ypr,
nox penakuuei A.I'. Mopakosuua. — M.: Muemo3uHa, 2014 r.;

5. Anre6pa u Hauana aHanmza. 10 — 11 xi1.: KoHTpoapHBIE paboTHI A1 00111€00pa3oBar.
yupexaenuit: yue6. mocooue / A.I'. Mopnkosuua, E.E. TynpunHckas. — 5-e uzn. — M.
Mmuemo3zuHa, 2014 T.

6. Epmosa A.Il., I'ono6opoasko B.B. CamocTosiTebHBIC U KOHTPOJIbHBIC PAOOTHI IO
anreope u Havanam aHanu3a jJuist 10-11 xmaccoB — M.: Unekca, 2014 r.;

7. TIporpammsl. MatemaTuka. 5 — 6 kimaccel. Anrebpa 7 — 9 kinaccel. AnreOpa n Hayana
maremaThueckoro aHanuza. 10 — 11 kmaccesl / aBt.-coct.  W.U. 3y6apeBa, A.I'.
MopakoBud. — 2-€ u311., uctp. u gon. — M.: Muemosuna, 2013 r.;

8. Aranacsu JI.C., B.®. byry3oB u np. 'eomerpus 10-11 kmaccel. M.: [IpocBemienue,
2014 r.;

9. Teomerpus. 10-11 knaccsl. Junaktuyeckue marepuainsl. Becenosckuii C. b., 2015 r.;

10. 'eomeTpust. KOHTPOIBHO-U3MEPHUTEIBHBIC MATEPHAIIBI JUISI TPOQUIEHOTO YPOBHSIL.
Proxux B. 1., 2015 1.;

11. XKadepos A. XK. Marematuka. 3agaunuk. 10 - 11 kmaccel, 2015 1.;

12. 3uB b. I'. 3amauu o reomerpun mist 7-11 knaccor / b. I'. 3uB, B. M. Meiinep, A. T
baxanckuit. — M.: IlpocBemenue, 2014 r.

HNuTepHeT-pecypcsl
www.festival. 1september.ru -5 uay Ha ypok MaTeMaTuku (METOAUYECKHE pa3pabOTKH);
www.pedsovet. ru -Ypoku, KOHCTICKTBI;
WWW.Prosv.ru — caiit uatepHeT-nogaepkkn YMK nopn pepaxnueit A.Jl. Anekcanaposa
u 2Ip.;
www.infourok.ru/matematika -  XpaHWiIMIIE ~— WHTEPAKTUBHBIX  DICKTPOHHBIX
00pa3oBaTeNbHbBIX PECYPCOB
http://school-collection.edu.ru — xpaxunuie eAMHON KOJUICKIIMU ITH(POBBIX
00pa30BaTeNbHBIX PECYPCOB;

http://wmolow.edu.ru — ¢enepanbHas cucrema HHPOPMALUOHHO-00PA30BATEIBHBIX
pecypcoB (MH(MOpMAaLMOHHBIN TTOPTAa);

http://fcior.edu.ru - XxpaHunuIne WHTEPAKTHBHBIX JJIEKTPOHHBIX 00pa30BaTENbHBIX
pecypcos;

http://www.numbernut.com/ — Bce o MaTemaTuke

http://www.math.ru — yauBuTenbHbIH MU MaTEMaTHKH;
http://physmatica.narod.ru — «®u3matrka». OOpa3oBaTeIbHbINA CANUT MO PHU3UKE U
MaTeMaTHKe ISl IIKOJIbHUKOB, UX POJIUTEINEH U Me1aroros;
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http://www.prosv.ru/
http://www.infourok.ru/matematika
http://school-collection.edu.ru/
http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Enumbernut%2Ecom%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://physmatica.narod.ru/

YV VYVVVVVVVVVVVYYY

http:www.int.ru — ceTb TBOPYECKHUX YUUTEIICH;

http://methath.chat.ru — Mertoauka npemnogaBanus MaTeMaTHKH

http://teacher.ru — «Yuurens.py»;

http://eqworld.ipmnet.ru/indexr.htm — mup MaremMaTHYECKUX ypaBHEHUIA;
http://zadachi.yain.net — «3amauu ¥ UX pereHUs»
http://www.zaba.ruMaremarnueckre OJUMITHA/IBI U OJIMMITHAIHBIE 3aa4i
http://www.kenguru.sp.ruMesxayHapoHbIi MaTeMaTHUeCKH KOHKYpC «KeHrypy»
http://tasks.ceemat.ru3agaunuk aJist MOArOTOBKU K OJIMMITHAAAM 110 MAaTEMATHKE
EI'D no maTemaTunke: moaroToBka k TecrupoBanmio: http://www.uztest.ru
http://alexlarin.net — moaroroska k OI'D u EI'D

http://www.fipi.ru — moxroroska k OI'> u EI'D

http://allbest.ru/mat.htm - DaekTponHbIC GecmIaTHbIE OHOITHOTEKH
http://en.edu.ru/db/sect/3217/3284 - EcrecTBeHHO-Hay4HBIIi 00pa30BaTEIbHBINA MOPTAI
(Y4eOHMKH, TECThI, OJTMMITHAIbI, KOHTPOJIBHEIC)

http://refportal.ru/mathemaics/ Pedepatsl mo matemaruke

MaTepI/laJIbHO-TeXHI/I‘leCKOC o0ecneyeHue

Texnuueckue cpeocmea 06yyeHus

agrwdE

KomnbroTep;

MynbTUMEAUINHBIN IPOEKTOD;

DKpaH;

HHurepHer;

Knacchas nocka ¢ HabopoM NpucnocoOnIeHu Ui KperieHus Tabull, HOCTEPOB, KAPTUHOK.

Tlevamnuvie nocobus

JIeMOHCTpallMOHHBIM MaTephall B COOTBETCTBHM C OCHOBHBIMH TE€MaMH IPOTPaMMBbI
oOyueHus;

KapTtouku ¢ 3a1aHusIMU 110 MaTEMATHKE;

[TopTpeTs! BBIAAIONIMXCS JCATENCH MAaTEMaTHKH;

JlumakTHdecKkue Marepuaibl, COOPHUKM KOHTPOJBHBIX M CAMOCTOSATENBHBIX pPadoT,
NPAaKTUKYMbl TI0 PELIEHHUI0 3a]a4, COOTBETCTBYIOLIME HCIOJb3yeMbIM KOMIUIEKTaM
Y4eOHHKOB;

COopHMKHM 3a/1aHUH (B TOM YHClie B TECTOBOM (hopMme), 00ecTIeuynBarOIIUX TUarHOCTUKY U
KOHTPOJIb Ka4ecTBa OOYYEHHUSI B COOTBETCTBUH C TPEOOBAHUSMHU K YPOBHIO MOJIOTOBKH
y4aImxcs;

Hayunas, Hay4YHO-IOMyNspHas, HWCTOpHYECKas JHUTEeparypa. HeoOXomaumas st
MOJITOTOBKHM JIOKJIa/10B, COOOIEHHH, pedepaToB, TBOpUECKUX paboT;

Tabnuipl o Kypcy anredpsl 8 Kiiacca.

VYyeOHO-IpakTHUecKoe U yueOHo-1abopaTopHOe 000pyI0BaHHE

1.

2.

KoMIiekT uepTeXHbIX MHCTPYMEHTOB: JIMHEHKa, TPAHCHOPTHP, YTOJbHUK, LHMPKYIIb,
HaOOPBI MIIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYD;
KoMI1exThl mi1aHUMeTpHUUECKUX U CTEPEOMETPUUYECKUX TETI.
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http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://methath.chat.ru/
http://teacher.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://zadachi.yain.net/
http://www.zaba.ru/
http://www.kenguru.sp.ru/
http://tasks.ceemat.ru/
http://www.uztest.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://allbest.ru/mat.htm
http://en.edu.ru/db/sect/3217/3284
http://refportal.ru/mathemaics/

