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1. NMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma o reomeTpuu s 9 Kiiacca cocTaBieHa B COOTBETCTBHH C:

e @denepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O 001IEr0 00pa30BaHUsl, YTBEPKICHHOIO
[Ipukazom MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r Ne 1897 «O06 yTBEepx’ACHUU
dbenepanbHOTO roCyJapCTBEHHOI0 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO 00111er0 00pazoBanus» (B pea. Ot 31.12.2015
roaa);

OcHoBHo1 06pa3zoBatenbHoi porpammoit 'BOY COILL n. MacneHHUKOBO;

VYye6noro mana 'bOY COIII n. MacnennukoBo Ha 2020-2021 y4eOHbIi TO/;

[Tonoxenust o Paboyeit mporpamme yueOHOT0 Kypca, BHEypOUHOH AESTENBHOCTH
CanurapHo-3nuemMuosiorndyeckumu npasuiamu 1 Hopmarusamu CAHIIMH 2.4.2.2821-10 "CanurtapHo-
AMUAEMHUOJIOTUYECKHUE TPEOOBAHMS K YCIOBHUSIM M OpraHU3aliuu oOydeHus B 0011eo0pa3oBaTeabHbIX YUpEKIACHUIX ',
YTBEPKAEHHBIMHU TTOCTAHOBJICHUEM TJIABHOTO TOCYJaPCTBEHHOT0 caHUTapHOro Bpaya Poccuiickoit deneparuu ot 29
nekadbps 2010 r. Ne 189, 3apeructpupoBanasiMu B Muntocte Poccun 3 mapta 2011 . N 19993 (¢ usmeHeHHsIMU OT
24.11.15).

Hacrostimast pabouas nporpamma paspabortana B cooTBeTcTBuM ¢ [IpuMepHOii mporpaMMoit OCHOBHOTO 00IIIET0
o0Opa3oBaHus 110 MaTEMATHKE C y4eToM TpeOoBaHui (heepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHUs U OPUEHTHUPOBAHA Ha pabOTy MO Y4eOHO-METOANUYECKOMY KOMILJIEKTY:

1. T'eometpus. 7-9 kimaccsl: yueb. mis obmieodpaszopat. opranusamnuit [JI.C. Atanacss u ap.] — 10-e uzg. — M.: [IpocBemenue,

2019;

2. Pabouas tetpaas. ['eomeTpus: pabouas teTpaab s 9 kinacca o6meodpaszoBarenbHbix yupexkaenuid. JI.C. AtanacsH, B.O.
byrty3oB- M. Ilpocsemienue, 2018;
3uB b.I'. 'eomeTpust: JInmaktnueckue marepuansl ais 9 kiacca/ b.I'. 3us, B.M. Metinep. — M.: Ilpoceemenue, 2007;

4. V3ydenue reomeTpuu B 7-9 Kiaccax: Metoandeckue pekomennanuu: kaura mis yuurens/ JI. C. AtanacsH, B.®. byty3oB,

1O.A. I'na3zkoB u 1p.]- M.: Ilpocsemienue, 2018.

PaGouas mporpamma yueGHOTO Kypca MO reoMeTpud i 9 Kilacca cocTaBieHa TakKe B COOTBETCTBUU ¢ [IpumepHoit
MPOrpaMMOil OCHOBHOTO 00mero oOpa3zoBaHusi (0a30BBI ypOBEHb) C yd4eTOM TpeOoBaHMA (eaepaTbHOTO KOMITIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa o0Iiero obopazoBaHus, o0ecnedyeHa y4yeOHO-METOAMYECKUM KoMIuleKToM. [Iporpamma mpusBana
COJIECTBOBAaTh (POPMUPOBAHUIO KYJIBTYPHOIO YEJIOBEKA, YMEIOIIETO MBICIUThH, MOHUMAIOIIET0 HACOJOTHI0 MaTeMaTHYECKOro
MOJICTUPOBAHUSI PEATBbHBIX MPOLIECCOB, BIACIONIETO MAaTEMATHUYECKUM SI3BIKOM, KaK SI3bIKOM, OPraHU3YIOIIMM JEATEIbHOCTD,
YMEIOLIEr0 CaMOCTOSITENBHO 100BIBaTh MH(MOPMALIMIO U IMOJB30BATHCA €10 Ha MPAKTUKE, BJIAJCIOLIEIO JINTEPATypHOR peubio U
YMEIOLLIET0 B ClIydyae HEOOXOAUMOCTH MTOCTPOUTH €€ N0 3aKOHAM MaTeMaTUYECKOM peyn.

w



B nporpamme ompenenieHa mocieq0BaTEIbHOCTh HM3YUYEHHs] MaTepuaia B paMKax CTaHAapTa U MyTd (HOPMUPOBAHUS
3HAHUW W YMEHUM, HEOOXOAUMBIX [Jii TMPUMEHEHUS B NPAKTUYECKOW AESATEIbHOCTH, H3YYEHHUS CMEXHBIX JUCIMIUIMH,
MPOIOJKEHUST 00pa30BaHMUsl, a TaK K€ Pa3BUTHUS yUaIIUXCsl.

JlanHasi paboyasi mporpaMMa paccurMTana Ha 1 roJi, MpeuMyIIECTBEHHO Ha alfTOpUTMHUYECKUl ypoBeHb. [Iporpamma
KOHKPETU3UPYET COJIepKaHue TeM 00pa30oBaTENbHOIO CTaHAApTa U Ja€T IPUMEPHOE pacnpeieieHre Y4eOHbIX YacoB 110
paszesiaM Kypca B COOTBETCTBUU C METOJIMUECKUMU PEKOMEHIALIUSIMU aBTOPOB YU€OHO-METOUYECKOTO KOMITJIEKTA JJIsI
M3yueHUs mpeaMeTHoM obnactu «MareMaruka u nHGoOpMaTUKay JJIs ydamuxces 9 kinacca 0611eo0pa3oBaTeIbHOTO yUpEKACHUS.

VY4eOHUK MOJTHOCTHIO COOTBETCTBYET TPeOOBAHMIM (eepaIbHOTO KOMIIOHEHTA I'OCYIapCTBEHHOTO CTaHAapTa OOLIEro
oOpa3zoBaHus 10 MaTeMaTUke 0a30BOTO ypOBHS (00s3aTeTLHOMY MUHUMYMY COJIEpKaHUsI 00pa30BaHUs U TPEOOBAHUSM K
MaTeMaTHYeCKON MOATrOTOBKE yuamuxcs). KHura Hanmcana B COOTBETCTBUU C JEUCTBYIOIIEH TpOrpaMMOn st
o011e00pa3zoBaTebHON MIKOJbI, UMeeT rpud «PekoMeH0BaHO» MuHucTepcTBa 00pa3oBaHus U Hayku PO u BXOAUT B
denepanbHbIA KOMIUIEKT Y4COHUKOB.

Y4eOHUK COOTBETCTBYET TPEOOBAHUSM CTAHIapTa MO KypCy Fr€OMETPHUH, JAeT LEIbHOE U MOJHOE MPEICTaBICHUE O
IIKOJILHOM KypCe TJIaHUMETPUHU, KOTOPBIM 0a3upyeTcsi Ha COYETAaHWU HATJIS IHOCTU U JIOTUUECKOW CTpOrocTH. OTINYUTEIbHBIMU
OCOOCHHOCTSAMU yUeOHHKA SBJISIIOTCS PAIIMOHAIBHOE COYETAHUE YETKOCTH M JIOCTYITHOCTH MU3JIOKEHHUSI. ITO CIIOCOOCTBYET
PEIICHUIO BaXKHOM Me1arornyeckoi 3ajaui — Hay4uTh paboTaTh ¢ KHUTOM.

Baxnas posib 1pu M3y4eHUH IIAHUMETPUU OTBOJUTCA 3a/1auaM. Y YEOHHUK COJIEPKUT OOJIBIIOE KOJIMYECTBO Pa3HOOOPa3HbIX
10 TPYJIHOCTH 3aJ1a4, YTO JAET BO3MOKHOCTb OCYIIIECTBIISATh MHIUBUIYAIBHBIN MOIXO0/ K O0YyYaIOIIUMCS.

Lenu u3yyeHusi MaTeMaTHKHU
B nanpaenenuu nuunocmuozo pazeumus:
1) pa3BuUTHE TOTUYECKOTO U MPAKTUYECKOTO MBIIIICHUS, KYJIbTYpPhl pEYH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
2) ¢popMUpOBaHUE Yy YUAIIUXCS UHTEIUICKTYabHON YECTHOCTH M OOBEKTHBHOCTH, CIOCOOHOCTH K MPEOI0TCHUIO MBICITUTEIBHBIX
CTEPEOTHUIIOB, BBITEKAIONTUX U3 OOBIJICHHOTO OIIBITA;
3) BocIUTaHUE KAYECTB JIMYHOCTH, 00OECTICUMBAIONINX COIUATBHYI0 MOOMIBHOCTh, CIIOCOOHOCTh MPUHUMATh CaMOCTOSTEIbHEIC
peuieHus;
4) popmupoBaHHe Ka4eCTB MBIIUICHHS, HEOOXOAUMBIX ISl a/IallTallid B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;
5) pa3BUTHE MHTEpPECAa K MATEMAaTUYECKOMY TBOPUECTBY U MATEMATUUECKUX CLIOCOOHOCTEH.
B memanpeomemnom nanpagienuu:
1) dbopmupoBaHHe TPEACTABICHUA O MAaTEMaTUKE KAaK YacTH OOIIEUYeTIOBEYECKOW KYyIbTYpbhl, O 3HAYUMOCTH MaTEMaTHUKU B
Pa3BUTHH IUBWJIM3AIIUU U COBPEMEHHOTO OOIIECTBA;
2) pa3BUTHE MPEJCTABICHUI 0 MaTeMaTUKE Kak (OpMe ONMUCAHUSI U METOJEC MO3HAHUS JEUCTBUTEIILHOCTH, CO3/IaHUE YCIOBUI
JUTs1 TpUOOpETEeHUs IEPBOHAYAIBHOTO OIbITa MATEMATUYECKOTO MOJICIUPOBAHMS;



3) dopmupoBaHue OOUUX CIIOCOOOB MHTEIICKTYallbHOU JESTEIBHOCTH, XapaKTePHBIX Il MAaTEMATHUKU U SIBISIOIMINXCS OCHOBOM
MO3HABATEIBHON KYJIbTYPbl, 3HAUUMBIX JIJII PA3IMUHBIX C(Eep YETOBEUECKON AeATeNbHOCTH.
B npeomemnom nanpaenenuu:
1. OsinaneHre MaTeMaTUYECKUMHU 3HAHUSIMU W YMEHUSIMH, HEOOXOJUMBIMH [JIi TPOJOJDKEHHS OOy4YeHUsT B
00111e00pa30BaTENbHBIX YUPEKIACHUAX, U3YUCHUE CMEXKHBIX TUCIUIUINH, MPUMEHEHUS B TOBCEIHEBHOM XU 3HU;
2. Co3nanue (QyHmameHTa JJIsi MAaTeMaTHYECKOTO pPa3BUTHS, (DOPMUPOBAHUS MEXAHW3MOB MBIIUJICHUS, XapaKTEPHBIX s
MaTeMaTH4YeCKOH JesTeTbHOCTH.
Mescnpeomemmuwie ceasu.
1. Usyuenue tembl «HauanbHble TEOMETPUUECKUE CBEACHUS» BCTPEUACTCS :
a) TEXHOJIOTUS: TP U3y4eHUU TeMbl [IToCKOCTHAsT pa3MeTKa PU U3TOTOBJICHUU JI€TalH;
0) reorpadus: [Inan, kapra, macmTad, U3MEepEeHUE YIJIOB;
B) uepuenue: M3obpaxkenue dpuryp Ha mockoctu. [locTpoeHne nupKysieM u JTUHEHKOM.
2. Tewma «IIpu3HaKku paBeHCTBA TPEYTOJbHUKOBY BCTPEUACTCS:
a) reorpacdus: M3amepenne paccTosSHUI 10 HETOCTYITHOM TOUKH, BEICOTHI MPEIMETa, IIOCTPOCHHUE yTila, PABHOTO TAHHOMY.
eab n3yyeHnnsi Kypca reomeTpuu B 9 Kjiaccax

B xone u3yuyeHus kypca yyamivecs: pa3BHBAIOT HABBIKM PEIICHUS IUIAHUMETPUYECKUX 3aJlay, CUCTEMAaTHU3UPYIOT CIOCOOBI
pEIICHUH Pa3JIMYHbIX 3a]ad, B TOM YHUCIE M MPAKTUYECKUX, UYTO CIOCOOCTBYET B JajbHEHIIEM H3YYEHHUIO CTEPEOMETPUH U
ycnemHou caave EI'D.

B ocHoBe 00yueHuss T€OMETPHUM JISKUT OBIAJCHUE YYAITUMUCSA CIEAYIONIMMHU BHJIaMH KOMIETCHIUMN: TMPEAMETHOM,
KOMMYHHMKATUBHOM, OpPraHU3allMOHHONW M OOIIEKyJbTYpHOH. B COOTBETCTBMM C STHUMHM BHUJAMH KOMIICTCHIIUNA BBIJICICHBI
OCHOBHBIE COJIEPKATEIbHO-1IEJIEBbIC HAIIPABIICHHS (JIMHUM) Pa3BUTHS yYalllUXCS CPEICTBAMU IIPEAMETA.

IlpeamMeTHasi KOMIeTeHUMsi. 31€Ch MOJ MNPEIMETHOM KOMIETEHUHUEW MOHMMAETCA OCBEIOMIIEHHOCTh HIKOJIBHUKOB O
CHUCTEME OCHOBHBIX MAaTEMATHYECKUX MPEACTABICHUN U OBJIaJICHHE UMU OCHOBHBIMHU MPEAMETHBIMU YMEHHUSIMU. DOpMUPYIOTCS
CleAyIolIre O00pa3yIolue 3Ty KOMIETEHUHIO TMPEICTABICHUSA: O MAaTEeMaTUYECKOM SI3bIKE KaK CpEICTBE BbIPAXKEHUS
MaTeMaTU4YeCKUX 3aKOHOB, 3aKOHOMEPHOCTEM M T.[.; O MAaTeMaTUYECKOM MOJEIMPOBAHMU KaK OJHOM M3 Ba)KHBIX METOJIOB
no3Hanus mupa. Dopmupyrorcs cienyroniue 00pasyromnme 3Ty KOMIETEHIIUI0 YMEHHUSI: CO37aBaTh MPOCTEUIIINE MaTeMaTUIECKUE
Mojeny, paboTaTh ¢ HAMH M WHTEPIPETUPOBATH TOJYyYEHHBIE PE3yJbTAThl; MPUOOpPETaTh M CHUCTEMATU3UPOBATH 3HAHUS O
croco0ax perieHus 3aaay, a TAKKEe TPUMEHATh 3TU 3HAHUS U YMEHUS ISl PEIIeHUs] MHOTMX KU3HEHHBIX 3a]1a4.

KomMvmyHuKkaTMBHAsi KOMNETeHUMs. 37eCh IMOJ KOMMYHHUKATHBHOW KOMIIETEHIIMEW TOHHMAeTCs C(HOPMUPOBAHHOCTH
YMEHHUS SICHO M YETKO M3JIaraTh CBOU MBICIIH, CTPOUTH apTyMEHTHPOBAHHBIE PACCYXKEHHUSI, BECTU JUAJIOT, BOCIIPUHUMAS TOUKY
3peHusi cobecelHUKa U B TO € BpeMs MOJBeprasi €e Kpuruueckomy aHanuzy. @opMupyrorcs cieyroume o0pa3yroume 3Ty



KOMIIETEHLUIO YMEHHMsSI: M3BJIEKaTh MH(OPMALUIO M3 Pa3HOrO0 poja MCTOYHUKOB, MPeoOpa3oBbIBasg €€ MpU HEOOXOAMMOCTH B
npyrue GopMbl (TEKCTbI, TAOIULBI, CXEMBI U T.11.).

Opranu3anuoHHAs KOMIIETeHIUs. 3/1€Ch 10/ OPraHU3alMOHHOW KOMIETEHIIMEN NOHUMAaeTCsl C()OPMUPOBAHHOCTh YMEHUS
CaMOCTOSITEJIbHO HaXOAWTh M MPUCBAMBATh HEOOXOAUMbIE ydalIUMCsl HOBble 3HaHUA. DOpMUPYIOTCS cleAyrolue 00pa3youe
3Ty KOMIIETEHLIUIO YMEHUS: CAMOCTOSITENIbHO CTaBUTh YUEOHYIO 3a1auy (Lejb), pa30uBaTh €€ Ha COCTABHbIE YAaCTH, HA KOTOPBIX
OyJeT OCHOBBIBATBHCS IMPOLIECC €€ PEIICHUs, AHAIM3UPOBATH PE3YNbTaT JACHCTBHUS, BBIABIATH JONYIIEHHbIE OIIMOKH U
HETOYHOCTH, UCHPABISATh UX U MPEACTABISATH MOJYYEHHBIA pe3yiabTaT B (opme, Jerko AOCTYHNHOW IJisi BOCIPHUATUSA APYTUX
JO/IEN.

OO0meky1bTypHasi KoOMIETeHUHA. 3eCh TMOJ OOHIeKyJIbTYpHOH KOMIIETEHIIMEH TOHMMAETCs] OCBEJOMIICHHOCTh
IIKOJIBHUKOB O MaTeMAaTHKE KaK 3JIEMEHTE OOLIeUYeIOBEYECKOM KYJIbTYphI, €€ MECTe B CUCTEME JIPYTUX HAyK, a TAKXKE €€ POJH B
pPa3BUTHM TMPEJCTABICHUN 4YeNOBEYECTBA O LEJNOCTHOM KapTuHe wmupa. DopMHpYIOTCS cleAyromue o00pa3yrolue 3Ty
KOMIIETEHIMIO MPEACTABICHU: 00 YPOBHE Pa3BUTHSA MATEMATUKH HA PA3HBIX UCTOPUYECKUX ITAIax; O BHICOKOW MPaKTHYECKOM
3HAYMMOCTH MAaTEMATHUKU C TOYKH 3PEHHUSI CO3JAaHUS U Pa3BUTHS MATEpPUATIBLHON KYJIbTYpbl YEJIOBEUECTBA, a TAKXKE O BaXKHOU
pOJIM MaTEMaTUKU C TOYKHU 3peHUS (POPMUPOBAHUHU TAKUX 3HAYMMBIX YEPT JIMYHOCTH, KAK HE3aBHUCHUMOCTh U KPUTUYHOCTH
MBIIUICHUS], BOJISI U HACTOMYMBOCTD B JIOCTUKEHUH LIEJIH U JIP.

B pamkax yka3aHHBIX JJUHMH PeIAKTCS CJAeIYIIHe 32Ja4n:

* OBJIaJICHUE CHCTEMON MaTeMaTUYeCKHX 3HAHUW U YMEHUH, HEOOXOIUMBIX NIJIsi PUMEHEHUS B MPAKTUYECKON JesATEIbHOCTH,
U3YYEeHHs] CMEXHBIX TUCIMIUINH, TPOJOJKEHUST 00pa30BaHMUs;

* hopMHpPOBAHUE UHTEIUICKTA, a TAKXKE TIMYHOCTHBIX KAYECTB, HEOOXOIUMBIX YEIIOBEKY JIJISl OJTHOLIEHHOMN KU3HU, Pa3BUBAEMbIX
MAaTE€MAaTHUKOM: SICHOCTH M TOYHOCTU MBICIHM, KPUTUYHOCTH MBIIUJICHUS, WHTYWULHH, JOTUYECKOTO MBIIUICHUS, 3JEMEHTOB
ANTOPUTMUYECKON KYJIBTYPHI, MPOCTPAHCTBEHHBIX MPEJICTABIECHUHN, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

* ¢hopMHpOBaHUE TPEACTABICHUI 00 HAESIX U METOJaX MAaTEMaTUKH KaK YHUBEPCAIbHOTO SI3bIKa HAYKHM W TEXHUKH, CPEIICTBA
MOJIEITMPOBAHUSA SBJIICHUH U IIPOLIECCOB;

* BOCIIUTaHHE OTHOILIEHUS K MaTeMaTHKe KaK K 4acTU OOIIEeUYeIOBEYECKON KyJIbTYpbl, (JOPMUPOBAHNE MOHUMAHHS 3HAUUMOCTU
MaTEeMaTHKH JUI HAyYHO-TEXHUYECKOIO Iporpecca.

3aga4yu Kypca reoMeTpHH AJIsl JOCTHKEHUSI OCTAaBJIEHHBIX Leseil B 9 kiacce
®  3yYeHHE CBOWMCTB F€OMETPUUYECKUX (PUTYp HA TIOCKOCTH;
e (opmupoBaHHEe YMEHHUI MPUMEHATH MOTYUYEHHBIC 3HAHUS JJIS PELICHUS MPAKTUYECKUX 3a]ady, MPOBOJUTH JAOKA3aTeIbHBIC
paccyXJIeHusl, JOTHYeCKH 00OCHOBBIBATh BBIBOJIBI JJI1 M3yUEHHS IIKOJIBHBIX €CTECTBEHHOHAYUHBIX AUCHUIUIMH Ha 6a30BOM
YPOBHE.



OcHoBHbBIE (POPMBI, TEXHOJIOTMH, METOAbI 00y4Y€eHUsI, TUIIbI YPOKOB

®opMbl OPraHu3anMu y4eOHOro npouecca: IToBTOpEeHHE HA yPOKAX NPOBOAUTCS B CIACAYIOLIUX BHAAX U (popMax:
® VHIWBUAYAJIbHBIE, ® IIOBTOPEHHE U KOHTPOJb TEOPETHUYECKOTO MaTEPHUAIIA;

® TIpYIIOBEIE, e pa30op U aHaANIM3 JOMAILIHEIrO 3a/1aHHUS;

® HHIMBUAYAIbHO-TPYNIIIOBEIE, ® YCTHBIN CYET;

e (poHTaNBHEIE, ® MaTeMaTUYECKUI JUKTAHT;

® KJIACCHBIE U BHEKJIACCHBIE. ® caMoOCTOsTeNbHas padoTa;

® KOHTPOJILHBIE CPE3HI.

Oco60e BHUMaHHE YJEseTCsI TOBTOPEHUIO MPHU MPOBEEHUN CAMOCTOSATEIIHHBIX U KOHTPOJIBHBIX Pa0oT.

OcHOBHO# (popMOIi OpraHU3alvK Y4eOHOTO MPOoIecca SBISETCS KIACCHO-ypOYHas cuctemMa. B kauecTBe JOTOJIHUTEIbHBIX
¢dbopm opranuzaiuu 006pa3zoBaTEILHOTO MPOIECca MO JAHHOW MporpaMMe UCIIOIb3YETCsl CUCTEMA KOHCYIbTallMOHHON
MO/IJICPXKKH, MHANBUIYATbHBIX 3aHATHM, pa00Ta yJaluxcs ¢ UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHA.
Opranuzanusi CONpPOBOXK/ICHHS yUalllUXCsl HaMpaBJIeHa Ha:

® CO3/IaHME ONTUMAJIbHBIX YCIOBUH O0yUEHHUS;
UCKJTIOYEHHUE TICUXOTPABMUPYIOUTUX (PaKTOPOB;
COXpaHEHHUE MCUXOCOMATHUYECKOTO COCTOSIHUS 3I0POBbSI YUAIIUXCS;
pa3BUTHE MOJIOKUTEIHLHON MOTUBALIMHA K OCBOCHUIO MPOTPAMMBI;
pa3BHUTHE UHIUBHUIYATLHOCTU U OJIAPEHHOCTH KaXJI0ro peOeHKa.

OcHoBHas1 (hopMa opraHu3anum 00pa3oBaTeLHOro npouecca | Buabl

npeaycMaTpUBacT MPUMEHEHHE CIICIYIOIINX TEXHOJIOTUI * TpaJAWIIMOHHAS KIACCHO-ypOYHas;
oOy4deHus * UTPOBBIC TEXHOJIOTHH,

» Texuonorus npoOIEeMHO 00YUICHUS;

* TEXHOJIOTHMH ypOBHEBOH AuddepeHimaniu;

* 3JI0pOBBbECOEpEraronue TeXHOJIOTHH;

« UKT,;

* TEXHOJIOTHS Pa3BUTHS KPUTUICCKOTO MBIIIJICHUS;
WCCJIeIOBATEIIbCKAS IEATEITLHOCTD

Cpenu MeTo10B 00yueHus npeodaaaatoT * PENpOAYyKTUBHO-TIPOAYKTUBHBIC,
* 00BSICHUTEIIbHO-UJUIIOCTPATUBHBIC




3aHATHS NPEICTABISAIOT COOON MPEUMYILIECTBEHHO ® KOMOWHUPOBAHHBIN THUI YPOKa

Buabl 1 popmMbl KOHTpOJIA:

Buabl 1 ¢popmbl KOHTpOJIS * IIPOMEXYTOYHBIN;
* MpPEeayNpeaUTENbHbIN;
* KOHTPOJIbHBIE PAOOTHI.

OueHuBaHue JOCTHKEHUH 00yYAKOIIHMXCS MPOUCXOAUT NPH * OTMETOK (5-Tu OayIbHas 1IKaja);

MOM O

yC VYcTHBIN CUET

OP ®ponTansHas pabota B TeueHue y4eOHOro roga Ha ypokax OyJaeT NpoBOAMTCH MOHUTOPHHTI:
CP CamocrosiTenbHas paboTa - IPOMEXKYTOYHBIN KOHTPOJIb (KOHEI] MOTYT 01 )

P NuauBuayanbHas pabora - UTOTOBBIN KOHTPOJIb (Mail)

M/] MareMaTHUECKUN JUKTAHT

KP Konrtponwsnas paboTa

OueHka IVIAHMPYEMBbIX Pe3yJIbTATOB

CucreMa OIEHKH JOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHusl MPEAIONIATAET KOMNIEKCHBLIL ROOX00 K OUeHKe pe3yibmanoe 00pa3oBaHusl.

Cuctema OLICHKH MpEAyCMaTPUBAET YPOBHEEbll NOOX00 K COIEPKAHUIO OLUEHKH W MHCTPYMEHTAPUIO [JIs OLEHKHU
TOCTH>KEHUS IJTAHUPYEMBIX PE3YyJIbTATOB, a TAKXKE K MPEICTABICHUIO U UHTEPIPETALIMU PE3YIbTATOB U3MEPEHUI.

OmgHuM W3 TPOSBICHUN YPOBHEBOTO IMMOAXOAA SIBISETCA OLIGHKAa WHIWBUIYAIbHBIX 00pa30BaTEIbHBIX JOCTHKEHUN Ha
OCHOBE «METO/a CIOXEHUS», IPH KOTOPOM (PHUKCUPYETCS HOCTHIKEHUE YPOBHSI, HEOOXOIUMOTO JJIsl YCTIEIIHOTO MPOAOKSHUS
0o0pa30BaHUs M PEATbHO JOCTUTAEMOTO OOJIBITMHCTBOM YYAIIUXCS, U €T0 MPEBBINICHNE, YTO TIO3BOJISIET BHICTPAUBATH WHJIWBH -
JyanbHbIE TPACKTOPUM ABUKEHUS C Y4E€TOM 30HBI ONMXKAWIIEro pa3BUTHS, (OPMHUPOBATH TMOJOKHUTEIbHYIO YYEOHYIO U
COI[MAIbHYIO0 MOTHBAIUIO.



Oco0eHHOCTH OLICHKHU NPEeAMETHBIX Pe3yIbTaTOB

OneHka npeaMeTHBIX Pe3yJbTaTOB MPEACTABIAET COOON OLEHKY AOCTHKEHUS 00YHarOIUMCS TUIAHUPYEMbIX PE3yJIbTaTOB
10 OTJEJIbHBIM MIPEAMETaM.

dopMUpOBaHUE 3TUX PE3YJIBTATOB 00ECTIEUNBAETCS 3a CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOIO Mpoliecca —
y4eOHBIX IPEIMETOB.

OCHOBHBIM 00BEKTOM OLICHKH MPEAMETHBIX PE3YJIbTaTOB B COOTBETCTBUU ¢ TpeboBaHusAMHU CTaHmapTa SBISIETCS
CIIOCOOHOCTD K PELIEHUI0 Y4eOHO-TI03HABATENbHBIX U YUEOHO-TIPAKTUYECKUX 3a/]a4, OCHOBAaHHBIX HA U3Yy4aeMOM Y4eOHOM
MaTepHale, ¢ UCII0JIb30BaHUEM CIIOCOOOB JIEUCTBHM, pelIeBaHTHBIX COIEPKAHUIO YUEOHBIX MPEIMETOB, B TOM YHUCIIE
MeTarpeIMEeTHBIX (MT03HABATEIBHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX) ICUCTBUI.

Cucrema OLIEHKM MPEIMETHBIX PE3yJbTaTOB OCBOEHUSI YUEOHBIX MPOTPAaMM C YYETOM YPOBHEBOI'O MOJX0Jd, MPUHATOTO B
Cranpnapre, npeanojaracT BbiaejJieHHe 0230BOr0 YPOBHS JOCTHKEHHMH KAK TOYKHM OTCYETA MPU MOCTPOECHUU BCEU CUCTEMBI
OLICHKHU ¥ OpPraHHU3allMy WHIUBUIYAIBHON PabOThI C 00YYaIOUUMUCH.

PeanbHble AOCTHMXKEHUS OOY4YaIOIIMXCS MOTYT COOTBETCTBOBAaThH 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAThCA OT HEro Kak B
CTOPOHY MPEBBIIICHHUS, TAK U B CTOPOHY HEIOCTH)KEHUS.

[IpakTuka mMOKa3bIBA€T, UTO JJIS OMHCAHHS JOCTHXKEHHUU OOYy4arolUXCsl I1e1eco00pa3HO YCTAaHOBUTH CIIEAYIOIIME AT
YPOBHEM.

Ba3oBblii ypoBeHb J0CTHKEHU — YPOBEHB, KOTOPBIM JEMOHCTPUPYET OCBOCHHE yUEOHBIX JEHCTBUI C ONMTOPHONU CHCTEMOM
3HaHMM B paMKax JAuamna3zoHa (Kpyra) BblIeJeHHBIX 3agad. OBnaneHue 0a30BbIM ypPOBHEM SBJISETCS JIOCTATOYHBIM JIS
IIPOJIOJKEHUST O0yYEeHHS Ha CICAYIOIIEH CTyreHn o0pa3oBaHus, HO He 1Mo MpodHIbHOMY HampasiieHuo. JlocTmkeHnto 6a30Boro
YPOBHSI COOTBETCTBYET OTMETKA «YAOBIETBOPUTEIBHO» (UM OTMETKA «3», OTMETKA «3a4TEHO»).

[IpeBbimienre 0a30BOr0 YpPOBHS CBUIETEIBCTBYET OO0 YCBOCHHH OIOPHOW CHCTEMbl 3HAaHMM Ha YPOBHE OCO3HAHHOTO
IIPOM3BOJILHOTO OBJIAJICHUA YYEOHBIMU ACHCTBUSMM, a TaKKe€ O Kpyrozope, IMHpoTe (WM H30UPATETbHOCTH) HWHTEPECOB.
[lenecooOpa3HO BBIAEIUTH CIEAYIONINE IBA YPOBHS, MpeBbIIIAIONIHE 0A30BbIii:

* NOBBILIEHHBIN YPOBEHb JOCTUXEHUS INTAHUPYEMBIX PE3YJIbTATOB, OLICHKA «XOPOIIO» (OTMETKA «4»);

* BLICOKHUI YPOBEHb JOCTIKECHUS INIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «OTIIMYHO» (OTMETKA «5»).

IToBBILIEHHBIN U BBICOKMHA YPOBHH JTOCTHXKEHHUS OTIMYAIOTCA MO IMOJHOTE OCBOCHUS IUIAHUPYEMBIX PE3YJIbTATOB, YPOBHIO
OBJIaJICHUS YYCOHBIMU ACHCTBUSAMU U CHOPMHUPOBAHHOCTHIO HHTEPECOB K JTAHHOM MPEIMETHOMN 00IacTH.

NuauBuayanbHble TPAeKTOpUM OOydYeHUS OOydalomuXcs, JIEMOHCTPUPYIOIIUX TMOBBIMICHHBIM ¥ BBICOKHH ypPOBHU
JOCTIKEHUH, 11e1iecoo0pa3Ho GOopMHUPOBATH C YIETOM HHTEPECOB ITUX O0YUYaAIOMIMXCSA W MX TUIAaHOB Ha Oyaymiee. [Ipu Hamugunm
YCTOMYMBBIX HMHTEPECOB K YUE€OHOMY MPEAMETY U OCHOBATEIbHON MOATOTOBKU MO HEMY TakHe OO0ydarouuecs MOryT OBbITh



BOBJICYEHBI B MPOEKTHYIO EATEIbHOCTh MO MPEIMETY U COPUEHTHUPOBAHBI HA MPOAOJKEHUE OOYUEHHs] B CTApIIMX KJaccax Mo
JaHHOMY TpodUIIIO.

Jlist onKvcaHusi MOATOTOBKHU y4YalllMXCs, YPOBEHb JTIOCTH)KEHHI KOTOPBIX HHUKe 0a30BOro, 1es1ecoo0pa3Ho BBIAEIUTh TaKkKe
JIBA YPOBHS:

* NIOHMKEHHBbI YPOBEHb JOCTIKEHUH, OIICHKA «HEYAOBICTBOPUTEIHHO» (OTMETKA «2»);

* HU3KHUI1 YPOBEHb JOCTIKECHHM, OLIEHKA «IIJI0X0» (OTMETKa «1»).

Henoctuxenne 0a30Boro ypoBHs (IIOHMKEHHBIM M HU3KUN YPOBHH JOCTUXKEHUN) (GUKCUPYETCS B 3aBUCUMOCTU OT 00bEMa U
YPOBHSI OCBOEHHOT'O 1 HEOCBOEHHOT'O COJIEpKaHUS IIpeIMETa.

Kak mnpaBuio, NOHMKEHHBIH YPOBeHb JOCTH)KEHHH CBHUAETENbCTBYET 00 OTCYTCTBHM CHCTEMAaTH4ecKoll Oa30Boi
HNOJIFOTOBKK, O TOM, YTO OOYy4arolMMCA HE OCBOCHO Ja)X€ U IMOJIOBHHBI IJIAHUPYEMBIX pE3yJbTaTOB, KOTOPHIE OCBAaMBAET
OOJBIIMHCTBO OOYYAIOLIUMXCS, O TOM, YTO MMEIOTCS 3HAUYMTEJbHbIE MPOOENbl B 3HAHUAX, JajbHeilllee o0ydeHue 3aTpyIHEHO.
[Ipu sTOM OOydYaroOIIUHCS MOXKET BBITIOJIHATH OTAEIbHBIC 3aJaHUs TOBBIINICHHOTO ypoBHs. JlaHHas rpynma oOydaroniuxcs (B
cpeaHeM B xojie oOyudeHusi coctaBistomas okono 10%) tpeOyeT cnenuanbHOW IUAarHOCTUKHM 3aTPyJHEHUN B OO0Yy4YeHUH,
npoOesIoB B CUCTEME 3HAHUHM M OKa3aHUU IeJICHANIPABICHHOM MOMOIIM B IOCTHXKEHUH 0a30BOT0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHUS TJIAHUPYEMBIX PE3YJIbTATOB CBUACTEIBCTBYET O HAIMYMUM TOJIBKO OTIEIBHBIX (hparMeHTapHBIX
3HaHMM MO TpeaMeTy, JanbHeillee o0ydeHrue MPaKTHUEeCKH HEBO3MOXKHO. OOydarouumcs, KOTOphle JEMOHCTPUPYIOT HU3KHUI
YpOBEHb JOCTHKEHUMU, TpeOyeTcs crelralibHasi MOMOIIb HE TOJBKO MO Y4eOHOMY MpeaMeTy, HO U M0 (POPMUPOBAHUIO MOTHBA-
IIUU K 00YUYEHHUIO, Pa3BUTHIO MHTEpPECA K M3y4aeMOi MpeMETHON 001acTH, MOHUMAaHUIO 3HAYMMOCTH TIPeIMETa JIJIsl )KU3HU U JIp.
Tonpko HamM4ME MOJTOKUTEIHHOM MOTHUBAIIMM MOXET CTaTh OCHOBOW JUKBUAAIMH MPOOEIOB B OOYyUYEHUU JJIST JAHHOU TPYIIIIHI
00yJaromuxcs.

OnucaHHBI BBIIE TOAXOMA LEIECOO0pPa3HO NPUMEHITh B XOJAE Pa3IMYHBIX TMPOIEAYp OIEHHUBAHUS: TEKYIIETO,
IPOMEXYTOYHOTO M UTOTOBOTO.

st dhbopMupoBaHus HOPM OIEHKH B COOTBETCTBHMU C BBIIICJICHHBIMH YPOBHSMH HEOOXOJAMMO OIHCATh JOCTHKCHUS
oOydaromierocsi 6a30BOT0 ypoBHS (B TEPMUHAX 3HAHWA M YMEHHUW, KOTOPHIE OH JOJDKEH IMPOJEMOHCTPUPOBATH), 32 KOTOPHIE
oOyyarouuiics 0OOCHOBAaHHO TIOJIY4aeT OLCHKY «yIOBJIETBOpUTENbHO». llocie 3Toro ompenensiorcs U COAEpIKaTeIbHO
OMUCHIBAIOTCS 00Jiee BBICOKHE WJIM HU3KHE YPOBHH JOCTHXKEHUH. BakHO aKklleHTUpOBaTh BHUMAHHE HE HA OIMMOKaX, KOTOPbIE
caenan oOydJaronuiicsi, a Ha Y4eOHBIX JOCTHIKEHUSNX, KOTOpble 00€CTIeUunBaIOT MPOJABMKCHHIE BIIEPET B OCBOCHUU COJACPIKAHUS
o0Opa3oBaHUsI.

Jlna ouenku Ounamuku Qopmupoeanus npPeoOMemHvIX pe3yabmamoesé B CUCTEME BHYTPHUIIKOJIHHOTO MOHUTOPHHIA
o0pa3oBaTeIbHBIX OCTHKCHHUH I1e71eco00pa3Ho (UKCHUPOBATh M aHAIM3UPOBATH JaHHBIE O C(HOPMUPOBAHHOCTH YMEHUU H
HaBBIKOB, CIOCOOCTBYIOIIMX OCBOEHMI) CUCTEMATHYECKUX 3HAHUIA, B TOM YHUCJIE:



* NEePBUYHOMY O3HAKOMIEHUI0, OMpabomKe U 0COHAHUIO meopemudeckux mooeneu u nouwsamui (OOIICHAYIHBIX U 0a30BBIX
JUTSL JaHHOM 00JIaCTU 3HAHUSA), CIMAHOAPMHBIX AI2OPUMMO8E U NPOYeoyp;

* 8bIAGNIEHUIO U OCO3HAHUIO CYWHOCU U 0COOeHHOCmell N3y4aeMbIX OOBEKTOB, MPOILIECCOB M SBJICHUN JEWCTBUTEIBHOCTH
(IpUPOIHBIX, COIHUATBHBIX, KYJIbTYPHBIX, TEXHUYECKMX W Jp.) B COOTBETCTBUHM C COJEpPKAaHUEM KOHKPETHOTO YYCOHOTO
peaMeTa, CO30aHUI0 U UCHONb308AHUI0 MOOelell U3ydYaeMbIX 00bEKTOB U MPOIIECCOB, CXEM;

* BbIAGNICHUIO U AHAIU3Y CYUECNBEHHBIX U YCMOUYUBLIX C853ell U OMHOUleHUli MKy O0OBEKTaMH | MPOLIECCaMHU.

[Tpu 5TOM 00sI3aTEHPHBIMH COCTABIISIOMIMMHE CHCTEMbl HAKOTIJICHHOW OIICHKH SIBJISIFOTCSI MaTCPUAIBI:

* CIapmogou OUACHOCMUKU,

* MemMamuyecKux U UMmo2o8ublx NPO8epOUHbIX pabom no 6cem yueOHbIM npeomMemam;

* meopueckux pabom, BKIOYass y9eOHbIC NCCIICIOBAHMS U YUCOHBIE TIPOCKTHI.

Pemenne o JOCTMIKEHWW WU HEJOCTHOIKCHHH TUTAHHPYEMBIX PE3YJIbTATOB WIIM 00 OCBOCHUHM WJIM HEOCBOCHHH Y4eOHOTO
MaTepHasia MPUHUMAETCS Ha OCHOBE PE3YJIbTaTOB BBHINIOJHEHHS 3aJaHWil 0a30Boro ypoBHs. B mepwojn BBeacHus Cranmapra
KPUTEPHUH JOCTHKEHHUS/OCBOCHHS YIEOHOTO MaTepraa 3a/1aéTcsi Kak BhIOJIHEHNE He MeHee 50% 3amannii 6a30BOT0 YPOBHS WJIH
nonydeHue 50% oT MakCUMaNBHOTO Oallia 3a BBITIOTHEHHE 3a/1aHni 0a30BOTO YPOBHSI.

YPpoBHM NOATOTOBKH YYAIIMXCH U KPUTEPUH YCHECIIHOCTH 00y4eHUA

YpoBHM

Ouenka

Teopusi

IIpakTHuka

1. Y3HaBanmue
AnroputmMuudeckas jaes-
TEIBHOCTEL C MOJACKAa3KOH

«3»

Pacno3HaBaTh 0OBEKT, HAXOIUTh
HY)KHYI0 (popMyITy, IPpU3HAK, CBOMCTBO U
T.]I.

YMeTh BHITIOTHATD 3aJaHus 110 00pa3sily,
Ha HEMOCPEACTBEHHOE ITPUMEHECHUE
dbopmyJ, TpaBUJI, HHCTPYKIUHN U T.JI.

2. BocnpousBeneHue
AJdroput™Muueckas ies-
TEJIHHOCTH 0€3 MMOACKA3KU

«4»

3HaTh POPMYIHUPOBKH BCEX MOHSATUH, UX
CBOICTBA, IPU3HAKU, (DOPMYIIBI.

YMeTb BOCIIPOU3BECTH JTIOKA3aTEIbCTBA,
BBIBO/JIbI, YCTAHABIIMBATH B3aUMOCBS3b,
BBIOMpATH HYKHOE JJISI BHITTOJTHEHUS
JTAHHOTO 3aJ]aHUs

YmeTh paboTath ¢ yueOHOM U CIIPaBOYHOM
JUTEPATyPOU, BBITIONHATD 3a/1aHMUSI,
TpeOyrolre HECIOKHBIX TPeoOpa30BaHUM
C MPUMEHEHHEM H3y4aeMOro MaTtepuaia

3. Ilonumanue
JleaTenbHOCTh NpH OT-
CYTCTBUU SIBHO BBIPAJKEH-
HOT'O aJlTOPUTMa

«5»

€JIaTh JJOTUYECKUE 3aKIIFOYCHHS,
COCTaBJISITh AJITOPUTM, MOJIENIb HECIIOXKHBIX
CUTYyalui

YMeTh IPUMEHSTh NOJIyUYEHHbIC 3HAHUS B
Pa3JIMYHBIX CUTyalusiX. BLINOJIHATH
3aJlaHis KOMOMHUPOBAHHOTO XapakKTepa,
COJIEpKAIIUX HECKOJIBKO MOHSTHIA.




4. OsJajeHue B cosepiieHcTBE 3HATH U3YUYCHHBIN YMeTh NPpUMEHSATH 3HaHUS B JIFOO0OH
YMCTBECHHOM MaTepHall, CBOOOJHO OPUEHTUPOBATHCS B | HECTaHAApTHOU cutyanuu. CamocTosi-
CaMOCTOATEJbHO- HeM. UMeThb 3HaHus U3 JONOJHUTEIbHBIX | T€JbHO BBINOJHATH TBOPYECKUE
CTBI0 S VCTOYHUKOB. Braners onepanusamu YCCIIEIOBATENbCKYE 3aJaHNs. BhINOJHATH

TBopueckas uccienosa- JIOTUYECKOT0 MbIIUICHUS. COCTABJIAATH (GyHKUMU KOHCYJIbTaHTA.
TEIbCKAs ACATEIbHOCTD MOJIeJIb JII00OH CUTYyaluu.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T y4aluXcsH
OTMeTKa «5» CTaBUTCH B CJACAYIOMIMX CJAyYasax:

L4 pa60Ta BBITIOJITHCHA ITOJIHOCTBIO.
® B JOTUYCCKHUX PACCYKACHUAX U 00OCHOBaHMAX HET HpO6€HOB )41 OIIII/I6OK;

® B PCIICHUHM HET MAaTEMaTUYECKUX OIMIMOOK (BO3MOJKHA OJHA HETOYHOCTh, ONUCKA, HE SBJISIONIASCS CIICCTBUEM HE3HAHUS
WIM HETIOHUMaHUs y4eOHOTro MaTepuaa);
OT1MeTKa «4» CTABUTCH, €CJIN:
e paboTa BBHINOJIHEHA TMOJTHOCTBbIO, HO OOOCHOBaHHMS IIIaroB pEIICHHs HEAOCTATOYHBI (€Clid yMEHHUsI OOOCHOBBIBATH
paccy>KIeHus He SBISUTUCH CIEIUAIBHBIM 00BEKTOM MPOBEPKHU);
e JOmMylIeHa OJHAa OIMMOKAa WIM JBa-TPU HEJ0uYeTa B BBIKJAJKAaX WU 4YepTekax (€CIu STU BHUABI padOThl HE SIBISIIMCH
CHEIUATBHBIM 00BEKTOM MPOBEPKH);
OTMeTKa «3» CTABUTCH, €CJIN: JIOMYIIEHBI 00JIee O/THOM OMMOKY Wi Oosiee IBYX-TPeX HEI0YETOB B BRIKJIAJIKAX WU
YyepTrexax, HO yJaluiics BjajeeT 00s3aTeIbHBIMI YMEHUSIMH TI0 TIPOBEPSIEMOI TEME.
OTMeTKa «2)» CTABUTCH, €CJM: JIOMYIIECHBI CYIIIECTBEHHBIE OIMOKHU, MTOKA3aBIIKNE, YTO YUAIIUCs HE BlIaeeT 0013aTeTbHBIMU
3HAHUSIMH 1O JaHHOW T€ME B MIOJIHOW Mepe.
Tpe6oBaHus K NPOBeIeHNI0 KOHTPOJIbHBIX PadoT
[Tpu mmaHUpOBaHUKM KOHTPOJBHBIX padOT B KAXKIOM KiIacce HEOOXOIMMO MPEIyCMOTPETh PABHOMEPHOE UX PACTIpE/ICICHIE B
TEYCHHE YETBEPTH, HE JOMyCKas CKOIUICHUS MHUCHMEHHBIX KOHTPOJBHBIX pabOT K KOHIy Tpumectpa, mnoixyromus. He
PEKOMEHyeTCs POBOIUTH KOHTPOJIbHBIE PAaOOTHI B MEPBHIN JICHH TPUMECTPA, B TIEPBBIN JIEHB TIOCIIE MTPA3IHUKA, B IOHEACITbHIUK.
Hcknrouenue mpagmupyioujux yueHuKoe hakmopoe npu opeanu3ayuu padoomal:
e paboTy B MPUCYTCTBUHU aCCHCTEHTa (MPOBEPSAIONIET0) MPOBOJUT YUUTENb, IMOCTOSHHO palOOoTalolmMUi ¢ JAETbMU, a HE
IMOCTOPOHHUM WJIM MaJIO3HAKOMBIN YYEHUKAM YEJIOBEK;
® y4uTEIb BO BpeMs MPOBEACHUST PabOThI UMEET MPaBO CBOOOAHO OOIIATHCA C YUCHUKAMU;




® accuUCTEeHT (mpoBepsitoluii) GUKCUpPyEeT Bce ciiydau oOpaiieHus AeTed K y4YUTeNto, CTeNeHb MOMOIIU, KOTOpash OKa3bIBACTCs

YYEHUKAM CO CTOPOHBI YUUTENS, U MIPU MOABEACHUU UTOTOB PAOOTHI MOXKET YUUTHIBATH 3TH HAOIIOACHUS.

Kaxmas paborta 3aBepimaercss camompoBepkoil. CaMOCTOATENbHO HaWJEHHbIE W AKKypaTHO HCIPABICHHbIC OIIMOKU HE
JOJDKHBI CITY>KUTh TPUYMHOM CHUXKEHUS OTMETKH, BBICTaBIIsieMON 3a pabory. Toiabko HEOpEKHOE MX HCIPABICHUE MOXKET
MPUBECTH K CHIDKCHHWIO Oalljla MpH YCJIOBHH, YTO B KJacce€ MPOBOJAWIACH CIlelMaibHas paboTa mo (OPMUPOBAHUIO YMEHHUS
BHOCUTH HUCTIPABJICHUS

OueHka YCTHBIX OTBETOB y4alMXCsl
OTBeT OLIEHUBAETCSH OTMETKOM «5», €CJIN YYEeHHUK:
® [IOJIHO PACKpbLI COJIEpKaHUE MaTepuaia B 00beMe, IPeyCMOTPEHHOM MTPOTrPpaMMOi U YIEOHUKOM;
® W3J0XKUJI MaTepuall TPAMOTHBIM SI3BIKOM B OIPEACICHHON JIOTUYECKON MOCIEA0BATEIbHOCTH, TOYHO MCIOIb3Ys

MaTeMaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;
® [PABUJIBHO BBITIOJIHUI PUCYHKH, YEPTEKHU, COMYTCTBYIOIIUE OTBETY;
® [I0Ka3ajJ yMEHUE WILTIOCTPUPOBATH TEOPETHUCCKUE TIOJIOKEHUSI KOHKPETHBIMU MIPUMEPaMU, PUMEHAITh UX B HOBOUW CUTYyaIluu

IIPY BBITIOJIHEHUHU TIPAKTUUECKOTO 3a/1aHUS;
® [IPOJEMOHCTPHPOBAJI YCBOCHHE paHEE H3YUYEHHBIX COIYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTH U YCTOMYMBOCTH

UCIIOJIb30BAHHBIX MIPU OTBETE YMEHUM U HABBIKOB;

e OTBEYAJ CaMOCTOSITEIHLHO 0€3 HAaBOISAIINX BOIIPOCOB YUUTEIIS.
Bo3MOXHBI OJlHA — JIB€ HETOYHOCTU MPHU OCBEIICHUU BTOPOCTETIEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, KOTOPhIE YUYEHUK JIETKO

UCIIPABUJI 110 3aMEUYAHUIO YUUTEIA.

OTBET OLIEHMBAETCHA OTMETKOM «4», €ClTi OH yJIOBJIETBOPEH B OCHOBHOM TPeOOBAHUSAM Ha OTMETKY «5», HO NPH 3TOM HMEET

OJIMH W3 HEJIOCTATKOB:

® B M3JI0O)KCHUH JOMYIICHBI HEOOBIINE MPOOEIIBI, HE UCKA3UBIITNE MATEMAaTHUYCCKOT'O COJICP)KAHUS OTBETA, MCIPABJICHHBIC IO
3aMEYaHUIO0 YUUTEIIS.

® JIONYIIECHBI OMIMOKU UK Oo0Jiee ABYX HEIOYETOB MPU OCBEIICHUH BTOPOCTENIEHHBIX BOMPOCOB WM B BBIKJIAJKaX, KOTOPHIC
YYEHHUK JIETKO UCTIPaBUII MO 3aMEYaHUIO YUUTENS.

OTMeTKa «3» CTAaBUTCS B CJAEAVIOMMUX CAVYASIX:

® HEMOJHO WJIH HEMNOCIeN0BaTeIbHO PACKpPBITO COJAEpKaHUE MaTepualna, HO IOKa3aHO oOllee MOHWMaHUE BOIpoca H

MPOJAEMOHCTPUPOBAHBI YMEHHS, JTOCTATOYHBIC MJIS JaJbHEWIIErO0 YCBOCHHS MPOrpaMMHOIO MaTepualia (ompeeseHHbIC

«TpeboBaHUAMH K MAaTEMATHYECKON MOJITOTOBKE YUAIITUXCS).
® UMEJIWCh 3aTPYJHCHUS WM JIONMYIICHBbl OIIMOKU B OMNPEJACICHUU TMOHATHM U, HWCMHOJIb30BaHUU MaTeMaTHYeCKOU

TEPMHUHOJIOTUH, YEPTEKaX, BBIKJIAIKAaX, UCTIPABICHHBIC MOCJIE HECKOJIBKUX HABOAIINX BOIIPOCOB YUUTEIIS,




® YYCHHK HE COPABUWJICSI C NPUMEHEHUEM T€OPUU B HOBOM CUTYyallMd IIPU BBINOJHEHUH MPAKTUYECKOTO 3aJIaHUsI, HO BBITIOJIHUII
3a/1aHusl 00513aTEIBHOTO YPOBHS CIIOKHOCTH IO JaHHOU TeMe;

® [IpU 3HAHUU TEOPETHUUYECKOTI0 MaTepHaia BhISIBIEHA HEIOCTaTOYHAsl CPOPMUPOBAHHOCTh YMEHUI U HABBIKOB.

OTMETKA «2» CTABHTCS B CJEIVIOIINX CAYyIAAX:

® HE PacKpbITO OCHOBHOE COZEpXkKaHUe yueOHOro MaTepuaa;

e O00Hapy>X€HO HE3HAHME WM HEIOHMMAaHHE YYEHUKOM OOJIbIIeH WM Hauboiee BaKHOM YacTH yueOHOro MaTepuana;

® JIOMNYIIEHBbI OMMUOKK B ONPEEICHUN NOHITUH, IPU UCTIOJIb30BAHUN MATEMATHUYECKOW TEPMUHOJIOTHH, B PUCYHKaX, YEPTEkKaX,
BBIKJIQ/IKaX, KOTOPbIE HE UCIPABJICHBI NTOC]IE HECKOJIBKUX HABOSALIUX BOIIPOCOB YUUTEIS.

Onuncanue MecTa y4eOHOro nmpeaMera B y4eOHOM IJIaHe

Cornacno ®eaepaibHOMY 0a3UCHOMY y4eOHOMY IUIaHy JijIsi 00pa3oBaTeNbHBIX yupekaeHuit Poccuiickoit deneparuu s

0053aTENIbHOTO W3YYECHHs] MAaTeMATHMKHM Ha 3Tare OCHOBHOro oOIero oOpa3oBaHMS Ha HM3ydyeHUE TeoMeTpuu B 9 Kiacce
oTBOAUTCS 68 yacoB U3 pacyera 2 yaca B HeeJ110 (34 yueOHBIX HeIeJIn).

1.

IleHHOCTHBIE OPUEHTHPBI COIEPKAHUS YUEOHOT0 IpeMeTa
Ilo3HaBaTe/ibHbIE IEHHOCTH, KOTOPBIC MPOSBIISIIOTCS:
B [IPU3HAHUU LIEHHOCTH HAYYHOI'O 3HAHUS;
B OCO3HAHHMH IIEHHOCTU METOJ0B UCCJIEAOBAHUS JKUBOU 1 HEXKUBOM MTPUPOIBI.
KoMMyHuUKaTHBHBIE IEHHOCTH, OCHOBY KOTOPBIX COCTABIISIOT:
IrpaMOTHAs Peyb;
PaBUIIbHOE UCIIOIb30BAHUE TEPMUHOIOTUHN U CUMBOJIUKY;
CIIOCOOHOCTh OTKPBITO BBIPAXKATh U ApPTYMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PECHHS;
NOTPEOHOCTh BECTH JIUAJIOT, BBICIYIIMBATH MHEHUE OMIMOHEHTA.
IleHHOCTH MOTPEOHOCTH B 310POBOM 00pa3e KU3HM '
MOTPEeOHOCTh B O€3yCIOBHOM BBITIOJIHEHUH TIPABWIJI O€30MACHOTO MCIOJIb30BAHMS PA3TUYHBIX TEXHHYECKUX YCTPOWCTB B
[TOBCEHEBHOM KU3HU.
TpeboBaHus K pe3yabTaTaM 00yUeHHS U OCBOCHUIO COIEPKAHUA Kypca
CraHgapT ycTaHaBIMBaeT TPeOOBAHUS K pe3ysibTaTaM OCBOCHUS OOyYaIOIIUMHKCS OCHOBHOM 00pa30oBaTEIbHON MPOTPAMMBI

OCHOBHOTO 00111eT0 00pa30BaHus:

JJUIHOCTHBIM, BKIIOYAKIIHUM TOTOBHOCTh U CIIOCOOHOCTH 06yqafom1/1xc>1 K CaMOpPa3dBUTUIO HW JIMYHOCTHOMY

CaMOOIIPCACIICHUIO, C(I)OpMI/IpOBaHHOCTI) X MOTHBAIlMHU K 06yquH}o " ueneHanpaBneHHoﬁ MMO3HABATECILHOM ACATCIIPHOCTH,
CHUCTCMbl 3HA4YMMbIX COIOHMAJIBHBIX W MCKIMYHOCTHBIX 0THOHICHHI>1, HCHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTpaKarOomiux



JUYHOCTHBIC U TPAXKIAHCKUE MO3UIUHU B AEATEILHOCTH, COLMAIbHBIE KOMIIETCHIIUH, TPABOCO3HAHUE, CTOCOOHOCTh CTABUTH 1IEIU
U CTPOUTH )KU3HEHHBIE TUIAHBI, CIIOCOOHOCThH K OCO3HAHUIO POCCUNUCKON UICHTUYHOCTH B MOJTUKYIBTYPHOM COLIMYME;
MeTanpeAMeTHbIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYYaIOIUMHCS MEXIPEAMETHbIE TOHSITUS W yHHBEpCaJbHbIE yueOHbIE
nercTBUs (peryasiTUBHBIC, TTO3HABATEIbHBIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh UX HMCMOJB30BaHUs B YU4eOHOH, MO3HABATEIbHON
U COLMAJIBHOW TMPAKTUKE, CAMOCTOSTEIBLHOCTh IUIAHUPOBAHUS M OCYIIECTBICHHUS Y4YEOHOU MAESATEIBHOCTH W OpTraHU3alnu
y4eOHOI'0 COTPYAHUYECTBA C MeIaroraMu U CBEPCTHUKAMU, TOCTPOSHUE UHANBUIYAILHON 00pa30BaTEIbHON TPACKTOPHH;
NnpeJIMeTHbIM, BKJIIOYAIOIIUM OCBOEHHBIE OOYYaIOIIUMHUCS B XOJA€ U3YyUCHUS] YIEOHOTO MpeaMeTa YMeHUsl crielupuieckue
JUIS TaHHOW TpeIMETHOM 00JIacTH, BUBI JCSATEILHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS B paMKax Y4eOHOTO MpeaMeTa, €ro
npeoOpa3oBaHUI0 W NPUMEHEHHIO B YUYEOHBIX, Y4€OHO-TIPOEKTHBIX M COLUAIBHO-TIPOCKTHBIX CUTYyalusix, (GopMupoBaHue
HAyYHOT'O THWIIA MBIIUICHUS, HAYYHBIX MPEJCTABICHUNM O KIIFOYEBBIX TEOPHSX, THUIAX M BHUJAAX OTHOIICHUM, BIaJ€HUE HAyYHOU
TEPMUHOJIOTHEH, KITFOYEBBIMH MOHSITUSIMU, METOJIAMHU U TIPUEMaAMH.
[IporpamMma mo3BoOJISIET TOOMBATHCS CICAYIOMIMX PE3YILTATOB OCBOCHHUS 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
obOpazoBanusi: JIMYHOCTHBIE Pe3yJIbTAThI OCBOEHHUS 00pPa30BaTeJIbHOM MPOrPaMMBbI.
1) BociuTaHUE POCCUICKON IPaKJaHCKOW MJICHTUYHOCTH: TATPUOTU3MA, YBaXKeHHs K OTeuecTBYy; OCO3HAHHE CBOSH dTHUYECKOU
PUHAJICKHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYJIBTYPhI CBOETO HApOJia Ha MPUMEPE COJIepKaHUsI TEKCTOBBIX 3a/a4;
2) popMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOUIMXCS K CAaMOpPa3BHTHIO U
caM000pa30BaHUI0O Ha OCHOBE MOTHBAIMM K OOYYEHHMIO M TO3HAHWIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHUIO JalIbHEWIEen
UHAUBUAYaTBHON TpaeKkTopuu o0pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpE Mpodeccuil U mpodecCHOoHaNbHBIX MPEANOYTeHUM, C
y4€TOM YCTOMYHMBBIX MO3HABATEIBHBIX MHTEPECOB, a TAK)KE€ HAa OCHOBE (POPMHUPOBAHUS YBXXHTEIBHOIO OTHOUIEHUS K TPYIY,
Pa3BUTHUSA OIBITA YYaCTHUSI B COL[MATIBHO 3HAYUMOM TPYE;
3) popMHpoBaHHE OCO3HAHHOIO, YBAKUTEIBHOTO W T0OPOXKEIATEIBHOIO OTHOIICHHS K JIPYrOMY YEJIOBEKY, €ro MHEHHIO,
MUPOBO33PEHUIO, KYIbTYpPE, A3BIKY, BEpE, TPAKJAHCKOUN MO3UIMU, K UCTOPUHU, KYIbTYpE, PEIUTUU, TPAAUIMUSAM; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C APYTUMH JIFOJIBMH U TOCTUTATh B HEM B3aUMOTIOHUMAHHS;
4) ocBOGHHUE COIMATBHBIX HOPM, IIPABHJI MOBEACHUS, poJicl U (OpPM COIMAILHOW JKM3HU B IpylIaXx B COOOMIECTBAaX, BKIIOYAs
B3pOCJIbIE W COLMATbHBIE COOOIECTBA; yYacTHE€ B IIKOJIBHOM CaMOYMPABICHUM W OOIIECTBEHHOW >KM3HU B TIpenenax
BO3PACTHBIX KOMIIETEHIIUN;
5) pa3BUTHE MOPAJIBHOTO CO3HAHUS W KOMIICTCHTHOCTH B PEHICHHMH MOPAIBHBIX MPOOJIEM HAa OCHOBE JIMYHOCTHOTO BBHIOOpA,
dbopMupOoBaHME HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO TIIOBEJEHHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHBIM MOCTYIIKAM;
6) popmMupoBaHNEe KOMMYHHKATUBHONH KOMIICTGHTHOCTH B OOIICHHH W COTPYJHHUYECTBE CO CBEPCTHHKAMH, JETHMH CTAPIIErO U
MJIQJIIEr0 BO3pacTa, B3pPOCIBIMM B Mpoliecce 0o0pa3oBaTeNIbHOW, OOIIECTBEHHO I0JIE3HOM, YyueOHO-HCCIEeI0BATEIbCKOMH,
TBOPYECKOW U IPYTUX BUJIOB JICSITEILHOCTH;



7) yMmMeHue SCHO, TOYHO, FPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M MUCHMEHHOM pe4H, MOHUMATh CMBICI MOCTaBJICHHOU
3a/1auu, BBICTPAUBATh apTYMEHTAIIUIO, IPUBOJIUTH MIPUMEPHI U KOHTP., IPUMEPHI;

8) mepBOHAYAIbHOE MPEJCTABICHUE O MAaTEMAaTUUYECKOW HayKe Kak c(epe YelOBEeUeCKO AeSTENbHOCTH, 00 3Tanax ee pa3BUTHUs,
0 €€ 3HaYMMOCTH JIJIsl Pa3BUTHS IUBUIIN3AIINHY;

9) KPUTUYHOCTH MBIIIJICHUS, YMEHHE PACTIO3HABATh JOTUUECKH HEKOPPEKTHBIC BHICKA3hIBAHUS, OTJIMYAThH TUIIOTE3Y OT (DaKTa;

10) kpeaTUBHOCThH MBIIIUICHUS, UHULIMATUBA, HAXOIUUBOCTh, AKTUBHOCTh MIPH PEIICHUHN apru(PMETUUECKUX 3a]1ay;

11) ymeHHe KOHTPOIUPOBATH MPOIIECC U PE3YJIbTAT yUeOHON MaTeMaTUYECKON JIeATeIbHOCTH;

12) dopmupoBaHue CrioCOOHOCTH K YMOIIMOHATILHOMY BOCIIPUSTUIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHU;
13) popmupoBaHUE IICHHOCTH 3J0pPOBOrO U 0€30MaCHOTO 00pa3a KU3HU;

14) oco3HaHWEe 3HAYCHHS CEMbH B JKHU3HM 4YeJOBeKa M OOIIECTBAa, NMPHUHATHE IICHHOCTH CEMEHHOHN JKHU3HM, YBOKHUTEIBHOC U
3a00TJIMBOE OTHOIIEHHUE K YIEHAM CBOEH CEMbH Uepe3 ydyacTue BO BHEKJIACCHOM padoTe;

15) pa3BUTHE ICTETUYECKOrO CO3HAHHUS, TBOPYCCKOH JESITEILHOCTH ICTECTHUYCCKOTO XapakTepa uepe3 BBIMOIHCHHE TBOPUYECKHUX
pabot

MeTanpeaMeTHbIe pe3yJibTAThI 0CBOEHHUS 00pa30BaTeILHONH MPOrpaMMBbl.

1) yMeHHE caMOCTOSATEIIBHO OMPEACIISATh 1M CBOCTO O0YUYCHHUsS, CTABUTh U (OPMYJIUPOBATH JJIsi ceOsi HOBBIC 3a/1au B yuéOe u
N03HABATENIbHOMN AEATEIbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATENBHOM AESTEIBHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHUPOBaTh IYTH JOCTHIKCHHs ILieJied, B TOM 4YHCIE aJbTePHATHBHBIC, OCO3HAHHO
BBIOMpaTh HamOoJiee 3P (HEeKTUBHBIE CIIOCOOBI pelleHUs YIEOHBIX U NMO3HABATEIbHBIX 33]1a4;

3) yMEHHE COOTHOCHUTH CBOM JICHCTBUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH JCATCILHOCTH B
mpolecce JOCTHXKCHHUSI pe3yibTara, ONpeNessaTh CIIOCOOBI JCHCTBHM B paMKaxX MPEIIOKCHHBIX YCIOBHHA M TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JICMCTBUSA B COOTBETCTBUU C U3MEHSIOIICHCS CUTYalLUE;

4) yMeHHe OlEHUBATh IPABMWIHLHOCTD BBIMOJHEHUSI YU€OHOH 3a/1aud, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTHU
€€ pelICHHUS;

5) BiIajleHue OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHUS PEIICHUA M OCYIICCTBICHUSI OCO3HAHHOTO BBIOOpA B y4eOHOU U
MMO3HABATEIbHOMN JEATEIbHOCTH;

6) ymMeHHEe OIpeaeNsaTh MOHATHSA, CO3JaBaTh OOOOIICHHS, YCTAHABJIMBATH AHAJOTHH, KIACCH(DHIIMPOBATH, CAMOCTOSTEIHLHO
BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KIacCU(DHUKAINK, YCTAHABINBATh MPUINHHO-CIICICTBEHHBIE CBS3HM, CTPOUTH JIOTHYECKOE
paccyx1eHue, yMo3akKitoueHue (MHAYKTUBHOE, IEAYKTUBHOE U M0 aHAJIOTHH) U JIeNIaTh BHIBO/IBI;

7) yMeHue co037aBaTh, NMPUMEHITh W MPEOoOpPa30BHIBATH 3HAKHM M CHMBOJBI, MOJEIH M CXEMBI JJIS PEIICHUS Y4EOHBIX H
MMO3HABATEIbHBIX 33/1a4;

8) cMBICIOBOE YTEHUE;



9) yMeHHE OpPraHM30BBIBATH Y4YEOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTh C YUYUTENIEM M CBEPCTHUKAaMHU; paboTaTh
MHIUBUYAJIbHO W B TPYIIE: HAXOAUTH OOLIEEe PElIeHWEe U pa3peniaTb KOHQIMKTHI HA OCHOBE COIIACOBAaHUA MO3MLMKA U y4yéTa
MHTEPECOB; (POPMYJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

10) ymeHHE OCO3HAHHO WCIIOJIB30BaTh PEYEBBIC CPEJICTBA B COOTBETCTBHM C 3aJaucii KOMMYHHKAIIMH JUIS BBIPAKECHUS CBOUX
YyBCTB, MBICJIEH U MOTPEOHOCTE; MIIAHUPOBAHUS U PETYIIALIMHU CBOEH ACSATENbHOCTH; BIIaJIEHUE YCTHOM U MUCbMEHHOM PEYblo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

11) popmupoBaHUE U pa3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIOJB30BaHMS HH()OPMAIITMOHHO-KOMMYHUKAITMOHHBIX TEXHOIOTHIA
(manee UKT— xoMneTeHITNN);

12) nepBoHayanbHOE NMpEACTaBICHUE 00 MAESIX U METO/IaX MaTeMaTUKU Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKHU;

13) pa3BuTHE CIOCOOHOCTH BUAETh MATEMATHUECKYIO 3aJ]a4y B IPYTUX TUCUUIIIIMHAX, B OKPYKAIOIIEH dKU3HU;

14) ymeHue HaxoOOuTh B PA3NMUYHBIX MCTOYHUKAX HH(OpMAIKIO, HEOOXOIUMYIO ISl PEIIeHHs] MaTeMaTU4YecKuX Mpolsiem, u
NPEJICTABIISATh €€ B MOHATHOW (hopMe; MPUHUMATH PELICHUE B YCIOBUSX HEMOJHON U M3OBITOYHON, TOYHOM M BEPOSTHOCTHOM
uHpOpMaIIH;

15) ymeHue MmoHUMATh M UCIOJIB30BaTh MAaTEMAaTHUECKHE CPEACTBA HATJIAJHOCTH (PUCYHKH, YEPTEXKH, CXeMbl M Ap.) s
WUTIOCTPAIIMU, UHTEPIIPETAIluH, apTyMEHTAIUH;

16) yMeHu€e BBIIBUTATh TUIIOTE3bI IPH PEIIEHUHU YUEeOHBIX 33/1a4 M TOHUMAaHUS HEOOXOJUMOCTH UX TPOBEPKH;

17) moHMMaHHE CYUNIHOCTH aITOPUTMUYECKUX NPEANHUCAHUNA W yMEHUS [EWCTBOBaTh B COOTBETCTBUMU C MPEIJI0KEHHBIM
aIrOpUTMOM;

18) ymeH#ne camMOCTOSITEIbHO CTaBUThH €M, BHIOMpaTh M CO3JaBaTh AJITOPUTMBI [IJISl PEIICHUS Y4YeOHBIX MaTeMaTHYEeCKUX
pooeM;

19) cnocoOGHOCTh IIAHUPOBATH U OCYHIECTBISATH ACSATENBHOCTh, HAIPABICHHYIO Ha peEIIeHHE 3a7ad HCCIIEeI0BATEIbCKOTO
Xapakrepa

IIpenmeTHbIe pe3yJabTaThl OCBOCHUsSI 00Pa30BaTEJIbHOM NPOrPaMMBbl:

1) ymenue paboTaTh ¢ MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpHUpOBAHHUE, M3BJICUYCHUE HEOOXOAUMON MHGPOpMAIMH), TOYHO M
I'PaMOTHO BBIPa)KaTh CBOM MBICJIIM B YCTHOM M IMUCBMEHHOW pedd, MPUMEHSSI MATEMATHYECKYI0 TEPMHHOJIOTHUIO U CHUMBOJIUKY,
UCIIOJIb30BaTh PAa3IMYHbIC SA3BIKM MAaTEeMAaTHUKH (CJIOBECHBIN, CUMBOJIMYECKHIT), pa3BUTHE CITIOCOOHOCTH OOOCHOBBIBATH CYXKACHHUS,
MIPOBOJIMTH KJIACCUPUKAIIHIO;

2) BiajeHue 0a30BbIM MOHATHITHBIM aNapaToOM: UMETh MPEACTABICHHUE O PAMBIX, OTPE3KAX, YIVIaX, TPEYroJbHUKAX U Pa3InYHbIX
croco0ax uX NPUMEHEHUS;

3) yMeHUE BBINOIHATh NOCTPOEHUS, IPUMEHSATh UX JUIS PEIICHNs YYeOHbIX MAaTEMATUUECKUX 3a/1a4;

4) npaBWIBHO YNOTPEOJISITH TEPMUHBI;

5) cpaBHHMBATh, YIOPAI0YMBATH HAOOPHI TEOMETPUUECKUX (DUTYD;



6) BlaJleThb HABBIKAMU BBIYUCIICHUS MO (OpMyJaM, 3HATh OCHOBHBIC €IMHUIBI U3MEPEHUS U YMETh MEPEUTH OT OJHUX €IMHUI]

W3MEpPEHUS K APYTUM B COOTBETCTBHUM C YCIOBUSAMU 3a7a4U;

7) HaXOAUTH YUCIIOBBIC 3HaUCHUSI OYKBEHHBIX BBIPAKCHUH;

8) yMeHue MPUMEHSITh U3yUEHHBIE MMOHATHS, PE3YIbTaThl U METOJIBI TP PEIICHUH 3aJ1au U3 pa3IMYHbIX Pa3/ejoB Kypca.
B pezynomame usyuenusn ceomempuu yueHuUK 001)CeH

3HATH/MIOHUMATH*

®  CYLIECTBO MOHATHUS MATEMATHYECKOrO JOKA3aTelIbCTBA; MPUMEPHI JOKA3aTEIIbCTB;

®  CYUIECTBO MOHATHS AJITOPUTMA; IPUMEPHI AJITOPUTMOB;

®  KaK MCIOJB3YIOTCS MaTeMaTu4deckue (hOpMyJibl, MPUMEPHI UX MPUMEHEHUS JJISI PEIICHUS] MAaTEMAaTHUECKUX U MPAKTHUYECKUX
3ajad;

®  KaK MaTEeMaTUYeCKH OMpeieeHHbIe (PYHKIIMM MOTYT OIMCHIBATh peajibHbIE 3aBUCUMOCTH; MPHUBOJHWTH MPUMEPHI TAKOTO
OITMCAaHMS;

®  KaK MOTPeOHOCTH MPAKTUKH MOBIHUSIIN HA MATEMAaTHYECKYIO HAYKY;

®  CMBICH WJCAIM3alINH, IO3BOJISIONIEH pellaTh 3aJja4d pealbHON NEHCTBUTEIBHOCTH MAaTEMATUYECKUMU METOJIaMH, IPUMEPHI
omurOOK, BO3HUKAIOIINX MPH HeaTU3aAIIH.

* Tlomumo YKA3aHHbIX 6 aaHHOM paedeﬂe 3HClHML7, 6 Wlp€606aH1/l}l K YPDOG6HIO 710020771087(’1/{ GKIIIOYAIOmMcAa makKasHce 3HAHUA,
H€06x00u]l/lbl€ 0J1s1 0c80eHUs nepevyucienHHvlx Huace yMeHuﬁ
yMeTh
|  IIOJb30BATHECA A3BIKOM reoMCTPHUU JIA OIIMCAHUA IIPCAMCTOB OKPYIKAIOIICIO MHUpPaA,
"  pacro3HaBaTh TCOMETPHYECCKUE (PUTYPHI, pa3IMYaTh X B3aUMHOE PACIIOIOKECHUE;
" p300paxaTh reoMeTpudeckue (PUTYphI; BBIMOJIHATH YEPTEKH IO YCIOBHIO 3a7ad; OCYIIECTBISATH MpeoOpa3oBaHUS
duryp;
" BBIUMCIATH 3HAYCHUS TEOMETPUUYECKUX BEJIMYWH (JUIMH, YTJIOB, IUIONIaAeH, 00bEMOB), HaXOJIUTh CTOPOHBI, YIIbI U
momaan TpCyroJdbHUKOB U (bI/Ipr, COCTAaBJICHHBIX N3 HUX;
" pemaTh TeOMETPUUECKHUE 3aJa4M, OMHUPAsICh HA W3YUYCHHBIC CBOWCTBA (PUTYpP M OTHOUICHWUH MEXITYy HUMH, MPUMEHSS
JIOTIOTHUTEINIBHBIE TIOCTPOCHUS, AITeOpandeCcKHii ammapar;
" [POBOJAMUTH JIOKA3aTEJIbHBIE PACCYKJCHHS TMPU PEIICHUU 3a]ay, HCMHOJb3ysd H3BECTHBIE TEOPEMbI, OOHApPYX UBAsS
BO3MOXHOCTH AJIA UX UCITIOJIb30BaAHUA,
HCII0JIb30BaThH npno6peTeHHue 3HAHUA U YMCHHUSA B npaKanecxoﬁ OEATCJIBbHOCTH U HOBceI[HeBHOﬁ JKU3HU TJI4:
" OnucaHusd pCalIbHbBIX chyauHﬁ Ha SA3BIKC TCOMCTPHUH,



"  pacyeToB, BKIIOUAIOUIUX MpOCTeHIre GopMyIbl;

" pelieHusT MPAKTUYECKUX 3a]lay, CBS3aHHBIX C HAXOXJICHHEM TIEeOMETPUYECKUX BEJIUYMH (UCHONB3Yys MpH
HEOOXOJMMOCTHU CTIPABOYHUKHU U TEXHUYECKHUE CPEACTRA);

" [IOCTPOCHMI T€OMETPUUECKUMU UHCTPYMEHTaMu (JIMHEIKa, YTOJbHUK, IUPKYJIb, TPAHCIIOPTHD).

B x00e uzyuenun zeomempuu ¢ 9 knacce
Bekropsl. MeToa koopauHaT

[Tonsatue BekTopa. PaBeHcTBO BekTOpOB. C0XKEHHE U BEIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ncio. PaznmoxkeHnne
BEKTOpa MO ByM HEKOJUIMHEapHBIM BekTopaM. Koopannaate BekTopa. [Ipocreiimme 3a1aun B koopanHaTaxX. Y paBHEHUS
OKPY>KHOCTH H TIpsiMoii. [I[pruMeHeHne BEKTOpOB ¥ KOOPIAWHAT MPU PEIICHUH 3a/1a4.

OcHOBHasl 11eJ1b — Hay4HTh yUYaIINXCs BHIMOJIHITH JEHCTBHUS HAll BEKTOPAMHU KaK HAIPABICHHBIMHU OTPE3KaMH, YTO BaXKHO
TS IPUMEHEHUS BEKTOPOB B (DU3HKE; TIO3HAKOMHTH C UCTIOIB30BAaHUEM BEKTOPOB M METO/Ia KOOPIMHAT MPH PEIICHUN
reOMETPUYECKUX 3a/1a4d. BekTop omnpenenseTcs: Kak HAIPaBJICHHBIN OTPE30K U ACHCTBHS HaJl BEKTOPAMU BBOSTCS TaK, KaK 3TO
NPUHATO B (PHU3MKeE, T. €. KaK JEHCTBHI C HalpaBlIeHHBIMH OTpe3kamu. OCHOBHOE BHUMAaHHWE JOJKHO OBITh Y/IETIEHO BEIPaOOTKe
YMEHHUU BBITIOTHATH ONIEPAIMX Ha/l BEKTOPaMH (CKIIaJAbIBATh BEKTOPHI 110 TPAaBUIIaM TPEYTOJIbHHUKA U IMapajlieiorpaMMa, CTPOUTh
BEKTOD, PaBHbBIN Pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TAaK:K€ BEKTOP, pPaBHBIN MTPOU3BECHUIO TAHHOTO BEKTOPa Ha IaHHOE
YHUCJTIO).

Ha npumepax nokasbiBaeTcs, Kak BEKTOPHI MOTYT MMPUMEHSATHCS K PEIICHUI0 T€OMETPUUECKHX 3a/1ad. JleMOoHCTpupyeTcst

3¢ pexTUBHOCTH MpUMEHEHHs GOPMYIT Il KOOPJUHAT CEPEIMHbI OTPe3Ka, pACCTOSTHUS MEXAY ABYMsI TOUKaMH, YpaBHEHUHN
OKPYXHOCTH U MPSIMOM B KOHKPETHBIX TEOMETPUYECKUX 3a7]a4aX, TEM CaMbIM J1ae€TCs MPEACTABICHUE 00 H3yUYeHUU
rCOMETPHUIECKUX (DUTYP C IIOMOITHI0 METOIO0B anreOphl.

CoOTHOLIEHUSI MKy CTOPOHAMM M YIJIAMM TPeyrojibHUKA

CuHyc, KOCUHYC U TaHTE€HC yrJia. TeopeMbl CHHYCOB U KOCUHYCOB. Perienue TpeyroinbHuKoB. CKalIsipHOE IPOU3BEACHHUE
BEKTOPOB U €r0 MPUMEHEHHE B TEOMETPUUECKHX 3aauax.

OcHOBHas 11e1b — Pa3BUTh YMEHHE YUaLIUXCs IPUMEHATh TPUTOHOMETPUUECKUN anmnapar Mpy PelieHnd TeOMETPUIECKUX
3aad.

Cunyc u kocunyc mo60ro yria ot 0° 7o 180° BBoIATCS ¢ MOMOIIBIO €AMHUYHOMN TOTYOKPYKHOCTH, TOKAa3bIBAIOTCS
TEOpEeMbl CHHYCOB M KOCHHYCOB U BBIBOJIUTCS €Ile 0/1Ha (opMyJia TUIOIIA U TPEYroJbHUKa (TI0JOBHHA MTPOU3BEIEHUS IBYX
CTOPOH Ha CHHYC YIJla MEXJly HUMH). DTOT anmnapart IpUMEHSETCS K PEIICHUIO TPEyTrOJIbHUKOB.

CkansipHOe IpOU3BEICHIE BEKTOPOB BBOJUTCS KaK B (pU3MKe (MPOU3BEACHHUE JIJTMH BEKTOPOB Ha KOCUHYC yTJIa MEXAY HUMH).
PaccmaTpuBaroTcs cBOiCTBa CKaIIPHOTO MPOU3BEACHUS U €r0 MPUMEHEHNE IPU PEILICHUN T€OMETPUUECKHX 3a/1ad.



OCHOBHOE BHHMMAaHUE CJIEAYeT VYACIUTh BBIPAOOTKE TMPOYHBIX HABBHIKOB B MNPUMEHEHWU TPUTOHOMETPHUUECKOTO almapara
MIPU PEIICHUU T€OMETPUUECKHUX 3a]1ay.
JlInHAa OKPYKHOCTH U IUIOIIAAb KPYyra

[IpaBusibHBIE MHOTOYTONBHUKU. OKPYKHOCTH, OITMCAHHASI OKOJIO TTPaBUIILHOIO MHOTOYTOJIBHUKA W BIIMCAaHHAS B HETO.
[TocTpoeHue mpaBUILHBIX MHOTOYTOJIBHUKOB. [[muHa okpysxHOoCTH. [nomans kpyra.

OcHOBHas 11eJ1b — PaCHUIMPUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSTHS JJIMHBI OKPYKHOCTH U
10U Kpyra u (opMyIibl JUIsl X BBIUUCICHUS B Hauanme TeMbl JaeTcs ornpejeieHue MpaBUiibHOI0 MHOTOYTOJIbHUKA U
paccMaTpUBarOTCsl TEOPEMbl 00 OKPYKHOCTSIX, OTMCAHHON OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA U BIIUCAHHOU B Hero. C
MTOMOIIIHIO0 ONTMCAHHOW OKPYKHOCTH PEIIAtOTCS 3a]]a4u O TOCTPOSHUH MPABUIILHOTO MIECTUYTOJbHUKA U MTPABUIIBHOTO 2re-
yrOJIBHUKA, €CJIU JaH MPaBUIILHBIN M-yTOJbHUK.

dopMyIibl, BRIpAXKAIOIIUE CTOPOHY TPABUIIBHOTO MHOTOYTOJIBHUKA U PaJUyC BIMCAHHOW B HET'O OKPYKHOCTH Yepe3
paauyc ONMMCaHHON OKPY>KHOCTHU, UCTIONIB3YIOTCS MPHU BBIBOJIC (POPMYIT NTMHBI OKPYKHOCTH U TIIONIAAN Kpyra. BeiBoa onupaercs
Ha UHTYUTHUBHOE MPEJICTABJIICHHUE O MpeJiesie: P HEeOTPAaHUYCHHOM YBEJIIMUYCHUH YKCJIa CTOPOH MPaBUIBHOT'O MHOTOYTOJILHUKA,
BIIUCAHHOTO B OKPYKHOCTb, €r0 MEPUMETP CTPEMHTCS K JITTUHE dTOM OKPYKHOCTH, a IUIOIIaAh — K IJIOMIAAN KPYTa,
OTPAHUYEHHOT'O OKPYKHOCTBIO.

JIBuKeHust

Otobpaxkenne iockocTH Ha ceOs. [TonsTue nBmwxenus. OceBas U IEHTpalibHasi cuMMeTpuu. [lapamiensHbIi epeHoc.
[ToBopoT. HasoxxeHnus u nBUKEHUS.

OcHoOBHas 11€1b — MO3HAKOMHTD YYaIIUXCSI C TIOHATUEM JIBUKEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMHU BUAAMHU JIBUYKCHUH,
CO B3aMMOOTHOIICHUSIMHU HAJIO)KCHUH U ABWKCHHUM. J[BIOKEHUE TIJIOCKOCTH BBOJUTCS KaK OTOOpaKeHHE IUIOCKOCTH Ha
ce0s1, COXpaHSIOIIee PACCTOSTHUE MEXKTy ToukaMmH. [Ipu paccMoTpeHnH BUOB ABMIKCHHI OCHOBHOE BHUMAHHE yIEISICTCS
MOCTPOSHUIO 00Pa30B TOUCK, IPSAMBIX, OTPE3KOB, TPEYTOJILHUKOB MPH OCEBOU M IIEHTPATBLHON CUMMETPHUSX, MTapalIeIbHOM
nepeHoce, moBopote. Ha apdekTHhIX mpuMepax Mmoka3pBacTCs MPUMEHEHHE IBIKCHUM MPU PEIIICHUN T€OMETPHUECKHUX 3a/1a4.
[loHsiTHE HAJIOXKEHUS OTHOCUTCS B JAHHOM KYpC€ K YHCIy OCHOBHBIX MOHATHH. JlOKa3bIBA€TCS, YTO MOHATHS HAJIOKEHUS U
JIBUKEHUS SIBIISTFOTCS] DKBUBAJIICHTHBIMU: JTI000€ HAJIOKEHUE SBIISICTCS IBIDKEHUEM TUTOCKOCTH M 00paTtHo. U3ydyeHue
JI0Ka3aTeIhCTBA HE SBISETCA 0053aTeIbHBIM, OJTHAKO CIEAYET PACCMOTPETh CBSI3b MOHATUN HAJIOKEHUS U IBUKEHUS.

dopMupyeMble YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
JInuHocTHBIE YY ]I
1) oco3HaOT HEOOXOAUMOCTD U3YUECHUS;
2) bopmupoBaHue aIeKBATHOTO MOJIOKUTEIFHOTO OTHOIICHUS K IITKOJIE U K TIPOIECCY YIeOHOM NeATeTbHOCTH
PeryastuBusbie YY /|
1) cnmugaroT cBO# CIOCcO0 AEUCTBUS C ATAJTOHOM;



2) cnuyaroT cnoco0 U pe3yibTaT CBOMX JCHUCTBUM C 3aJlaHHBIM 3TaIOHOM, OOHAPY>KMBAIOT OTKJIOHEHUS U OTJIMYMS OT 3TAJIOHA;
3) BHOCSIT KOPPEKTUBBI U JIOMOJHEHUSI B COCTABJICHHBIC TLJIAHBI;

4) BHOCSIT KOPPEKTHUBBI U JOTIOJIHEHUS B CIIOCOO CBOUX JCHCTBUM B Cllydae pacXOXkKJACHUS dTallOHA, PealbHOrO JEHUCTBUS U €ro
MPOAYyKTa

5) BBIZENSIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO U UTO €IIe MOJIC)KUT YCBOSHUIO

6) 0CO3HAIOT KaueCTBO U YPOBEHb YCBOCHUSI

7) OLIEHUBAIOT IOCTUTHYTHIN pe3yabTaT

8) ompenenaoT MoCJIeI0BaTeIbHOCTh TPOMEKYTOUHBIX 1I€JIeH ¢ YIETOM KOHEYHOTO pe3ysibTaTa

9) cocTaBAIOT IJIaH M TIOCIEA0BATECIFHOCTD JICHCTBHI

10) mpeaABOCXUIIIAIOT BpEeMEHHBIE XapaKTEPUCTUKH pe3yJibTaTa (Koraa OyAeT pe3yibTaT?)

11) mpeaBOCXUIIAIOT PE3YyAbTAT U YPOBEHb YCBOCHHUS (Kakoil OyaeT pe3ynbTar?)

12) cTaBsT yueOHY0 3a7a4y Ha OCHOBE COOTHECEHHUsI TOTO, UTO YK€ U3BECTHO M YCBOCHO, M TOT'O, UTO €IIle HE U3BECTHO

13) npuHUMAIOT MO3HABATENIFHYIO 11€J1b, COXPAHSIOT €€ MPH BHINOJHECHUU yUeOHBIX JEUCTBUM, PETYJIUPYIOT BECh MPOIECC HX
BBITIOJIHEHUS U YETKO BBITIOJTHSAIOT TpeOOBaHUS MMO3HABATEILHOMN 3a/1auu

14) camocTosiTeTbHO (HOPMUPYIOT MTO3HABATEIBHYIO IIEJIh M CTPOST JICUCTBUS B COOTBETCTBUU C HEH

ITo3naBaTenbHbIE YY ]|

1) ymeroT BbIOMpPATh CMBICIOBBIE €AMHUIIBI TEKCTA U YCTAHABIMBATH OTHOLIECHUSI MEXKIY HUMU

2) cO3at0T CTPYKTYPY B3aUMOCBSI3€M CMBICJIOBBIX €IMHUI] TEKCTA

3) BBLACNAIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB, 3aJJaHHBIX CIIOBAMHU

4) BOCCTaHaBIMBAIOT MPEAMETHYIO CHUTYaIlMIO, ONMHMCAHHYIO B 3a/aue, MyTeM NepeQopMyIHpOBaHUs, YIPOIIEHHOTO MepecKas3a
TEKCTa, C BBIIEIEHUEM TOJIBKO CYIIIECTBEHHOM /I pelIeHHs 3aaui UHPOopMaluu

5) BBIIEIAIOT 000OIIEHHBIM CMBICT U (POPMATIBHYIO CTPYKTYPY 3a]1auu

6) yMEIOT 3aMEHSITh TEPMUHBI ONPEICTCHUSIMU

7) yMEIOT BBIBOJAUTH CJIEACTBUS U3 UMEIOIIUXCS B YCIOBUU 33/1a4d TAHHBIX

8) BeIIETAIOT (DOPMATBHYIO CTPYKTYPY 3a/1auu

9) BBLICTAIOT OOBEKTHI M MPOIIECCHI C TOUKHU 3PEHUS IEJIOT0 U YacTe

10) aHanu3upyroT yCa0BUs U TPpeOOBAHMS 3a7jaun

11) Be1OUparoT Bua rpadMIecKoil MOJICIH, aICKBATHON BBIJICICHHBIM CMBICIIOBBIM €MHUIIAM

12) BBIOHMpaIOT 3HAKOBO-CUMBOJIMUYECKHUE CPEJCTBA ISl TIOCTPOCHUS MOICIH

13) BbIpakaroT CMBICI CUTYallUH PA3JIMYHBIMU CPEICTBAMU (PUCYHKH, CUMBOJIbI, CXEMBbI, 3HAKH)

14) BbIpakaloT CTPYKTYpPY 3aJja4u Pa3HbIMH CPEJICTBAMU

15) BBIMOMHSIOT ONEepaluy CO 3HAKAMU U CUMBOJIAMHU



16) BBIOMpaIOT, CONOCTABIISAIOT U 0OOCHOBBIBAIOT CIIOCOOBI PEIICHUS 3a4a4n

17) npoBoAsT aHaIU3 CIOCOOOB PELIEHUS 3a/1a4U C TOYKU 3PEHUS UX PAllMOHATIBHOCTH U 3 KOHOMUYHOCTH
18) ymeroT BbIOMpaTh 0000IIEHHBIE CTPATETUU PEIICHUS 3a4a4u

19) BeLENAIOT U POPMYIUPYIOT NO3HABATEIBHYIO LENb

20) ocyUIECTBIISIIOT OUCK U BblIeJIEHHE HE00X01UMOM nH(pOpMaIuu

21) npUMEeHSI0T METO/1bl HUH(OPMAIIMOHHOTO MIOKUCKA, B TOM YHUCIIE C MOMOILBIO KOMIIBIOTEPHBIX CPE/ICTB

Kommynukatusubie YV /|
1) obmiaroTcs ¥ B3aMMOJICUCTBYIOT C MapTHEPAMU IO COBMECTHOM JEATEILHOCTH UM 00MeHy HH(pOpMaluu
a) YMEIOT CJIyIIaTh U CJBIIIATh APYT Apyra
0) ¢ JOCTAaTOYHOW TMOJHOTOW M TOYHOCTBHIO BBIPAXKAIOT CBOM MBICIM B COOTBETCTBHM C 3aJadyaMU U YCJIOBHSIMU
KOMMYHUKAITHH
B) aJICKBaTHO MCIIOJIB3YIOT PEUEBbIC CPEJICTBA JJIs IUCKYCCUU U apTyYMEHTAIIMU CBOEH MO3UITUU
') YMEIOT IIPEACTABISATh KOHKPETHOE COACPKaHUE M COOOIIATh €ro B TUCbMEHHOW M YCTHOM popme
1) THTEPECYIOTCS Yy>KMM MHEHHEM U BBICKA3bIBAIOT CBOE
€) BCTYyHaloT B JHAaJOrl, YYacCTBYIOT B KOJUIEKTUBHOM OOCYXIEHHUU MpOOJIeM, y4yaTCsi BIIAJE€Th MOHOJOTUYECKOW H
JUaNorudeckoi opmMaMu pedu B COOTBETCTBUU C TPAMMATUYECKUMH U CHHTAKCMYECKUMU HOPMaMH POJHOIO SI3bIKa
2) y4arcs IeiCTBOBATh C YUETOM IMO3ULIMU JIPYTOr0 U COTJIACOBBIBATH CBOM JICHCTBUS
a) MOHUMAIOT BO3MOKHOCTD Pa3JIMYHBIX TOYEK 3PEHHUS, HE COBIAJAIONIUX C COOCTBEHHOM
0) MPOSBIIIOT TOTOBHOCTH K OOCYKJICHUIO Pa3IMYHBIX TOUYEK 3PEHUS U BBIPAOOTKE 00IIIeH (TPyNIOBOI) MO3UIIUH
B) y4yaTCsl yCTaHABJIMBATh U CPABHUBATH PA3HbIE TOUKU 3PEHHUSI, MPEXKEC YeM MPUHUMATH PEIICHUE U JeNaTh BHIOOP
I') ydatcst apryMEHTUPOBATh CBOIO TOUKY 3PEHHMsI, CIIOPUTH, OTCTAMBATh MO3UIIUI0 HEBPAXKIEOHBIM JIJIsi OIIIIOHEHTOB 00pa3oM
3) ydarcs OpraHrM30BBIBATh U IJITAHUPOBATH YIEOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU
a) OMPENEeISAIOT eNH U QYHKIIUK YIaCTHUKOB, CTIOCOOBI B3aUMOICHCTBHS
0) MIIaHUPYIOT OOIIHE CITOCOOBI PAOOTHI
B) OOMEHMBAIOTCS 3HAHUSMHU MEXIY WICHAMH TPYIIIbI I NPUHATHS () (PEKTUBHBIX COBMECTHBIX PEIICHUIA
') yMEIOT (WM Pa3BUBAIOT CIIOCOOHOCTH) OpaTh HA Ce0S1 MHUITMATUBY B OPTaHU3AIMH COBMECTHOTO JICHCTBHS
1) yMEIOT (WJIH Pa3BUBAIOT CIIOCOOHOCTH) C TTIOMOIIBI0 BOIIPOCOB TI0OBIBATH HEIOCTAIONTYIO HHGOPMAIIHIO
€) ydarcs paspemniatb KOH()IUKTHI — BBIABIATH, WACHTHU(PHUIIUPOBATH MPOOJIEMbI, UCKaTh U OIICHUBATH AIIBTCPHATHBHBIC
CrIocoO0BI pa3penieHus: KOH(QIUKTA, TPUHUMATh PEIICHNUE U PEaIN30BBIBATH €TO
) y4yaTcs YIpaBJATh MOBEACHUEM MMapTHEPA — YOSXKAATh €r0, KOHTPOJIMPOBATH U OLICHUBATH €0 JEHCTBUS
4) pabGoTaroT B rpynme



a) yCTaHaBJIMBAIOT paboune OTHOIICHUS, ydaTcs 3 (PEKTUBHO COTPYAHUYATH U CTOCOOCTBOBATH MPOAYKTUBHOM KO OTepaliuu
0) pa3BUBAaIOT YMEHHE HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTh MPOAYKTUBHOE B3aUMOJEHUCTBUE CO
CBEPCTHUKAMHU U B3POCIBIMU
B) y4arcs IEPEBOAUTH KOHPIMKTHYIO CUTYaIMIO B JIOTHYECKHM TUTaH U pa3peliaTh €€ Kak 3a/1auy yepe3 aHajIu3 YCIOBUU
5) IpUAEPKUBAIOTCS MOPATBHO-ITUUECKUX U TICUXOJIOTMYECKUX MTPUHIIMIIOB OOIIEHUSI M COTPYAHUYECTBA
a) MPOSIBISIOT YBAXKUTEIBHOE OTHOIICHHE K MapTHEpaM, BHHUMaHWE K JIMYHOCTU APYTroro, agekBaTHOE MEXJIMYHOCTHOE
BOCIIPUSATHE
0) IEeMOHCTPUPYIOT CIIOCOOHOCTH K SMIATUH, CTPEMJICHUE YCTaHABIMBATh JJOBEPUTEIbHBIC OTHOIICHUS
B) TIPOSIBJISIFO TOTOBHOCTDH aJICKBAaTHO PearupoBaTh Ha HYXKJbl JIPYTUX, OKA3bIBaTh MOMOIIL U IMOIIMOHAIBHYIO MOIACPKKY
napTHepam
6) peryaupyoT COOCTBEHHYIO JICSATEILHOCTh MTOCPEACTBOM PEUEBBIX ICUCTBUM
a) UCTIOJIB3YIOT aJICKBATHBIC S3BIKOBBIE CPEJCTBA 71l OTOOPAKEHHSI CBOMX UYBCTB, MBICJICH U TTOOYXICHUN
0) ONUCHIBAIOT COJEPKAHUE COBEPIIAEMBIX JCHCTBUM C IEJbI0O OPHUEHTUPOBKHU MPEIMETHO-TIPAKTUYSCKOW WM HWHOU
NEeSATeTbHOCTH
JIOTOBApUBATKLCS U MPUXOJAUTH K 00IIEMY PEIICHHIO COBMECTHOM JESITEIHHOCTH, B TOM YKCJIC B CUTYaI[UU CTOJIKHOBEHHS
UHTEPECOB.



PA3ZBEPHYTOE TEMATHYECKOE IINTAHUPOBAHMUE 9 kaace

Tema "Bekropsnt" (8 4.)

Ne Tema ypoka Hara | [IpakTryeckue HaBBIKU Jomarnee
ypoKa 3agaHue
1. [TonsTue BekTOpa 5.09. | YmMeTh nzo0pakaTh BEKTOp, 0003HAYaTh BEKTOPHI, §1, No741, No745.
OTKJIaJbIBATh OT JIFOOOUW TOYKH TJIOCKOCTH BEKTOD,
2. IlonsiTue BekTOpa 7.09. | paBHBII JaHHOMY §1, Ne747, Ne752.
3. CnokeHne U BRIYMTAHUE YMeTh CTPOUTh CYMMY JIBYX U 00Jie€ BEKTOPOB,
BEKTOPOB 12.09. | monp3ysich MpaBUIaMu TPEYToOJIbHUKA, Tapauienorpamma, | §2, No754, Ne762 (B,r, n).
MHOT'OYT'OJIbHUKA, CTPOUTH PA3HOCTh JIByX BEKTOPOB
4, CnoxeHne U BRIYMTAHUE JBYMsI CIIOCO0aMU
BEKTOPOB 14.009. §2, Ne756, Ne763 (B, 1).
5. CnoxeHue U BEIYUTAaHUE
BEKTOPOB 19.09. §2, Ne764, Ne767, Ne768.
6. YMHOXEHHE BEKTOpa Ha
yucio. [ I[pumenenune
BEKTOPOB K PEIICHUIO 21.09. §3, Ne776 (B, T), No781.
3a1a4
7.
YMHOKEHNE BEKTOpA Ha
yucio. [[pumenenue 26.09. §3, No777, No783.
BEKTOPOB K PEIICHUIO
8. 3a7a4




YMHOXEHUE BEKTOpa Ha
yucio. IIpumenenne
BEKTOPOB K PELICHUIO
3a7a4

28.009.

§3, Ne778, Ne788.

Tema " Metoa koopaunat' (10 4.)

Ne Tema ypoka Hara | [IpakTnyeckue HaBBIKU Jomarnee
ypoKa 3aJlaHue
Q. Koopaunatel BekTOpa 3.10. | Ymerts pemats 3aauu o teme «Koopaunatel Bektopa» | §1, Ne912, Ne917.
10. Koopaunatel BekTOpa 5.10. §1, Ne922 (B, 1), Ne927.
11. [IpocTeimue 3anauu B YMeTh HAaXOUTh KOOPAUHATHI CEPEANHBI OTPE3KA, JITUHY
KOOpAMHATAX 17.10. | oTpe3ka, IJIMHY BEKTOpA §2, Ne935, Ne937.
12 [IpocTeiimue 3amauu B
KOOpAMHATaX 19.10. §2, Ne940 (B, r), Ne947.
13. VYpaBHEHHE OKPYKHOCTH U YMeTp nCnoJIb30BaTh YPABHEHUE OKPYKHOCTHU U MPSIMOU
psIMOM 24.10. | npu pelIeHn: TeOMETPUUECKHX 3a/1a4, CTPOUTH §3, Ne960 (0, B), Ne962.
OKPY>KHOCTH U MPSMbI€, 33JJaHHbIC YPABHEHUSIMU
14. VYpaBHEHHE OKPYKHOCTH U
npsIMOi 26.10. §3, Ne965, Ne966, Ne969
(6).
15. YpaBHEHHE OKPYKHOCTH U
npsIMOi 31.10. §3, Ne972 (0), Ne973.




16. Pemenue 3amau 2.11. §3, Ne975, Ne976.
17. Pemenue 3anayu 7.11. §3, Ne977, Ne981, Ne990.
18. KonTtponbshas pabora 1o [ToBTOPUTH TEMY
teme «Mertoxa koopaunat | 9.11. «IIpsamMoyronbHbIii
TPEYrOJbHUK.

Tema " CooTHOMIEHUA MekKAY CTOPOHAMM H yIJIaMHu TpeyrojibHuka. CkajsipHoe npousBeaeHue BeKTopoB' (114.)

Ne Tema ypoka Hara | [IpakTyeckue HaBBIKU Jomarnee
ypoKa 3aJlaHue
19. Cunyc, KOCUHYC, TAHTEHC YMeTh NPUMEHATH OCHOBHOE TPUTOHOMETPUYECKOE §1, Ne1012, Ne1013 (B),
yriia 14.11. | ToxxnecTBO, GOPMYJIBI IJIs BBIUKCIEHUS KOOpaAuHAT ToUku | Nel014 (B).
IIPU PELICHUH 3a/1a4
20. Cunyc, KOCUHYC, TAHT€HC §1, Nel016 (B, 1), NelO17
yria 16.11. (B).
21. Cunyc, KOCUHYC, TAHTEHC §1, Nel018 (B, 1), Ne1019
yriia 28.11. (B, T).
22. CooTHOIIEHUSI MEXKTY YMeTh NpUMEHSITh TEOPEMY O TUIOLIAU TPEYTOJIbHUKA,
CTOpPOHAMH U YIJIaMU 30.11. | TeopeMbl CHHYCOB M KOCUHYCOB MPH PEIICHUH 33124
TPEyroJIbHUKA §2, Ne1020 (B), Ne1022.
23. COOTHOIIICHUST MEKTY




CTOpOHaMHU M yrilaMmmn

TpPEeyroJibHUKa 5.12. §2, Ne1025 (06, e).
24. CoOOTHOLIICHUST MEXAY

CTOpPOHAMHU U YTJIaMU

TPEyTrOoJbHUKA 7.12. §2, Ne1025 (3), Nel1026.
25. CooTHOLIEHUSI MEXAY

CTOpPOHAMHU U YTJIaMU

TPEYTrOJIbHUKA 12.12. §2, Ne1027, Nel031.
26. CxansgpHoe nTpou3BeACHUE YMeTh NPUMEHSTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB §3, Ne1040 (1, 1, e),

BEKTOPOB 14.12. | npu peuienuu 3aaau Nel041.
217. CxansgpHoe nTpou3BeAcHUE

BEKTOPOB 19.12. §3, Ne1047, Nel049.
28. Pemenue 3amau 21.12. | YmeTh pemiath 3a1a4uu 1o TeMe «COOTHOIICHUS MEKITY

CTOPOHAMH U yIJlaMH TPEYTOJIbHUKA §3, Ne1050, Nel052.

29. KonrtponbHas pabora no

TeMe « COOTHOLIEHHUS [ToBTOPUTH TEMY

ME¥XK]ly CTOPOHAMH U «MHOTOYTOJIbHUKI.

yIJlaMH TPEYTroJIbHUKA.

CkansipHoe pou3Be/ICHHE

BEKTOPOB» 26.12.




Tema " luinHa okpyxHOCTH, IJIOIAAL Kpyra' (12 4.)

Ne Tema ypoka Hara | IIpakTyeckue HaBBIKU Jlomarnee
ypoKa 3aJlaHue
30. [IpaBuiibHBIE YMeTh npuMeHATh (OPMYJIbI sl BRIUMCICHUS yria, §1, Ne1079, Nel1081 (1,
MHOT'OYT'OJIbHUKH 28.12. | miomaau ¥ CTOPOHBI MPABUIILHOTO MHOTOYTOJIBHUKA U n), Nel083 (B, ).
paanyca BIMCAaHHON B HETO OKPY>KHOCTH MPH PEIICHUN
31. [TpaBunbHbBIC 3a7a4 §1, Ne1087 (4, 5 c1p.),
MHOTOYTOJIbHUKU 9.01. Nel088 (4, 5 cTp.).
32. [IpaBusibHBIE
MHOTOYTOJIbHUKH 11.01. §1, Ne1091, Nel092.
33. [IpaBunbHbIC
MHOT'OYTOJIbHUKU 16.01. §1, Ne1094, Nel096.
34. JIiHa OKPY>KHOCTHU U YMeTh npuMeHsTh (GOPMYJIIbI JITUHBI OKPY>KHOCTH, TYTH
IJIOIIAIh Kpyra 18.01. | okpy>KHOCTH, TUIOIIAJAMN KpyTra MpHU PEIICHUH 3a1a4 §2, Ne1101, Nell04.
35. JInrHa OKpY>KHOCTH U
TJIOIIAb KpyTa 23.01. §2, Ne1109, Nel110.
36. JInrHa OKpY>KHOCTH U
TJTOIIAb KpyTa 25.01. §2, Nel112, Nelll8.
37. JInHa OKpY>KHOCTH U
TJTOIIAb KpyTa 30.01. §2, Ne1120, Nell22.




38. Pemenue 3anau 1.02. | YmMerb pemars 3aauu 1o teme «/[n1Ha okpyKHOCTH, §2, Nel1124, Nel126.
TUTOIIAAb KPYyTa
39. Pemenue 3amau 6.02. §2, Nel1127, Nell28.
40. Pemenue 3amau 8.02. 82, No1146, Nell47.
41. KonTtponbsnas pabora no
TeMe « J{muHa [ToBTOpUTHE TeMy «Koop-
OKPY’KHOCTH, IJIOIIA/1b 20.02. JWHATHASI TUIOCKOCTB.
Kpyra
Tema " JIBuxenne' (8 4.)
Ne Tema ypoka Hara | [IpakTryeckue HaBBIKU Jomarnee
ypoKa 3a/IaHUE
42. [MousaTre NBUXKEHUSA 22.02. | YMeTh pemiath 3a7a4uu 1o TemMe «J[BrxeHue» §1, Ne1149, Nell51.
43. IlonsaTue nBUKEHUS 27.02. §1, Nel153, Nell54.
44, [lonsaTue nqBUKEHUS 1.03. §1, Ne1159, Nellé6l.
YMeTh pemath 3aa41 ¢ TPUMEHEHUEM JBUKCHUN
45. [TapannenbHblil NEPEHOC U
MIOBOPOT 6.03. §2, Nel163, Nell64.
46. [TapanienbHblil MEpeHOC U
MOBOPOT 13.03. §2, Nel168, Nell169.
47. [TapannenbHbI NEPEHOC U
TTOBOPOT 15.03. §2, Ne1170, Nell71.




48. Pemenue 3amau 20.03. | YmeTsb pemaTh 3aja4M ¢ IPUMEHEHUEM JIBUKEHUN §2, Nel172, Nell77.
49. KonTtponbsnas padora no [ToBTOPUTH TEMY
TeMe «/IBUKEeHUE» 22.03. «I"'eomeTpuyeckue
buryps».
Tema "HauajbHble cBegeHus U3 crepeomerpuu'’ (8 4.)
Ne Tema ypoka Hara | [IpakTryeckue HaBBIKU Jomarnee
ypoKa 3aJlaHue
50. MHoOrorpaHHUKN 27.03. | YMmeTh pacro3HaBaTh Ha YepTekax, MOJIETSAX U B §1, Nel184, Nell87.
OKpYyXarolei 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE
51. MHororpaHHUKH 29.03. | rena, n3o0paxaTh WX, UMETh MPEJCTaBICHUE 00 UX §1, Ne1193, Nell94.
CEUYECHMSIX U pa3BEPTKaX. BoIUHCIATh 3HAUCHUS
52. MHororpaHHUKH 10.04. | mwromaaei. §1, Nel1197, Nell99.
53. MHororpaHHUKH 12.04. §1, Ne1202, Nel208.
54. Tena u moBepxHOCTH YMeTh pacnio3HaBaTh Ha YepTEkKaxX, MOJEISIX U B
BpalCHUS 17.04. | okpyxaromeii 00CTaHOBKE OCHOBHBIC IpOCTpaHCTBeHHBIE | 82, Nol1214 (B), Nel216.
Tena, n300pakaTh UX, UMETh NPEJICTABIEHUE 00 MX
55. Tena u moBepxHOCTH CEUYCHHSIX U Pa3BEPTKaxX. BoraucnsaTh 3HaUeHUs] 00BHEMOB.
BpaIllCHUS 19.04. §2, Nel217, Nel218.
56. Tena u noBepxHocTH
BpaIllCHUS 24.04. §2, Nel1226, Nel227.




S7.

Tena 1 MOBEpXHOCTHU
BpAILCHHUS

26.04.

§2, Ne1229, Nel231.

Tema "O0 akcuomax mianumerpuu' (2 4.) (3, 8.05.)
58-59 ypoku: ctp. 344-348

Tema "IloBTopenue. Pemenne 3axaq’ (9 4.)

Ne Tema ypoka § mo | IIpakTHueckue HaBBIKU Jomarnee
ypoka yueOH 3aJlaHue
UKy

60. TpeyroabHUK 10.05. No162, Nel71.
61 TpeyronpHUK 15.05. No307, Ne308.
62. OKpyX HOCTb 17.05. Ne667, Ne669;
63. OKpyX HOCTb 22.05. No716, Ne718
64. UeThIpEXYTOIbHUKH,

MHOTroyroJbHUKH. 24.05. No466, Ne479 (a, 0).
65. UeThIpEXYTOIbHUKH,

MHOroyroJibHUKH 29.05. 517, Nel1089.
66. UeThIpEXYTOIbHUKH, No1129.

MHOroyroJibHUKU 31.05.




67.

68.

Bexrtopsl, MeTOx
KOOpAMHAT, IBUKECHUS.

Bexrtopsl, MeTox
KOOPJMHAT, IBUKCHUS.

Ne940 (a), Ne941 (a),
Nel044.




KoHnTpoJbHbIe padoThl
KonrposbHas padora Ne 1

Bapuanr 1

1. Haiigure KOOpAMHATEI U JUIMHY BEKTOPA &, €CIMa =—b+ %E, b{3;,-2},¢{-6;2}.

2. lansl KoopaAWHATHI BepiuH Tpeyronbauka ABC: A (-6; 1), B (2; 4), C (2; -2).
Hokaxwure, yto TpeyroibHuk ABC paBHOOeIpeHHBIN, 1 HAWAUTE BHICOTY TPEYroJIbHUKA, TPOBEAECHHYIO U3 BEPIIMHBI A.
3. OKpy*HOCTb 3a1aHa ypaBHerneM (x—1)° +y? =9. Harmmmure ypaBHeHHe MpsAMOii, TPOXO/IAIIEH depes eé MeHTp 1
napasieIbHONH OCH OpJIMHAT.

Bapuanr 2
1.Haiinute KOOpAMHATEI M JTHHY BeKTOpa b, ecrmb = %E ~d,c{-3;6},d{2;-2}.
2. JlaHbl KOOpAMHATHI BepIIKH YeThipexyronbanka ABCD: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Jokaxute, uto ABCD — mpsIMOyTOJNIBHUK, W HAWAWTE KOOPAMHATHI TOUKH TMIEPECEUCHUS €ro JuaroHaiei.
3. OKpyXHOCTb 3a1aHa ypaBHeHHeM (x+1)° +(y—2)° =16. Hanumure ypaBHeHHe IpsMOiA, IPOXO/AIIEH uepes eé eHTp 1
napajiensHON ocu adcruce.

KonTpoabHasi paGora Ne 2
Bapuanr 1
1. Haiigute yroa mexay 1ydom OA u mojiokuTenbHO# nonyockio Ox, eciu A(-1; 3).

2. Pemnte tpeyronsauk ABC, ecin £ZB =30, ZC=105",BC = 3J2em.

3. Haitnure xocunyc yriia M tpeyronbanka KLM, ecim K(1; 7), L(-2; 4), M(2; 0).
Bapuanr 2

1. Haitnute yron mexay aydoM OB u nonoxurenbHol nonyocbto Ox, ecnu B(3; 3).

2. Pemute TpeyronbHuk BCD, ecin /B =45",/D=60°,BC = J3om.
3. Haimute xocunyc yrina A tpeyronbauka ABC, ecim A(3; 9), B(0;6), C(4;2).



KonrposbHas padora Ne3

Bapuanr 1
1. TlepumeTp MpaBUIBHOTO TPEYTOJIBHUKA, BIMCAHHOTO B OKPYKHOCTB, paBeH 45 cm. Hailaure cTOpOHY IpaBUIIBHOTO
BOCBMMYTOJIbHUKA, BIINCAHHOTO B TY K€ OKPY’KHOCTb.
2. HaiiauTe nuomans Kpyra, €Ciu IIOMab BIMCAHHOTO B ONPaHUYMBAIOILYIO €r0 OKPYKHOCTh KBaJpaTa paBHa 72 IM2,
3. HAWIUTE JUIMHY IYTU OKPY>KHOCTH paguyca 3 ¢M, eciu €€ rpagycHas mepa paBHa 150°.

Bapuanr 2
1. TlepumeTp NMpaBUIBHOTO MIECTUYTOJIBHUKA, BIMCAHHOTO B OKPYXHOCTh, paBeH 48 cm. Halinute cTtopoHy KBagpara,
BIIMCAHHOTO B TY K€ OKPYKHOCTb.
2. HaiiauTe JIMHY OKPYKHOCTH, €CJIH TIIOIIAIL BIMCAHHOTO B HEE MPABUIILHOTO IECTHYTONLHUKA PABHA 72+/2cm?.
3. Haiinure mioniaaps KpyroBoro CEKTopa, €ciu rpajaycHas Mepa ero ayru pasHa 120°, a paguyc kpyra paBed 12 cwm.

KontposabHas padora Ned

Bapmuanr 1
1. Hana tpaneuus ABCD. Iloctpoiite ¢purypy, Ha KOTOpYI0 0TOOpa)aeTcsi 3Ta Tpareuus Npyu CUMMETPUU OTHOCUTEIHHO
npsMOH, cojieprkaiieit 00koByr cTopoHy AB.
2. JIBe okpyxHoctu ¢ ueHrpamu O1 u Oz, paanycsl KOTOPBIX paBHBI, nepecekarotTcs B Toukax M u N. Uepes touky M nipoBeneHa
npsmast, napaymensHas 0102 1 nepecekaroasi OKpyHOCTb ¢ ieHTpoM O B Touke D. Mcnonb3ys napasienbHbli eEpeHoc,
NOKaxkute, yeTelpexyrodbHuk O1MDO; sBasieTcss napaiiieaorpaMMOM.

Bapuanrt 2
1. Hana tpaneuus ABCD. Iloctpoiite ¢purypy, Ha KOTOPYIO 0TOOpa)xaeTcs 3Ta Tpaneuus npu CAMMETPUH OTHOCUTEIIHBHO
TOUKH, SIBmstomelics cepeanHon 6okoBoii croponsl CD..
2. Jlan mectuyronbHUK A1A2A3A4A5A6. Ero croponst A1Ar u AsAs, A2Az 1 AsAs, A3As 1 AgA1TIOIAPHO PaBHBI U
napasuiesibHbl. MIconb3ys HEHTPaNbHYI0 CHMMETPUIO, TOKAXKUTE, UTO AUAroHanu A1Aas, ArAs, A3As JaHHOTO MIECTUYTOJIbHUKA
[IEPECEKAIOTCS B OJHOM TOUKE.



