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HHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpHs Kak OJMH U3 OCHOBHBIX Pa3JCNIOB IIKOJBHONW MaTEeMaTHKH, MMEIOLIHI CBOEH LEJIbIo
o0ecreYnTh U3yueHHe CBOWMCTB M pa3MepoB (UTYp, MX OTHOIICHWH M B3aWMHOE PACHOJIOXKEHHE,
OIUPAETCS] HA JIOTHYECKYIO, J0KA3aTeNbHYIO JMHUIO. L{eHHOCTh M3ydeHHUs] TeOMETPUH Ha YpOBHE
OCHOBHOr0 00I1Iero oOpa3oBaHMs 3aKIIOYAeTCsl B TOM, YTO OOYYaIOLIUICS YUWUTCS MPOBOIUTH
JIOKa3aTeNIbHBIE PACCYXICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYCHHUS, JIOKA3bIBaTh HCTHHHBIC
YTBEPIKICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJUTH PACCYKIEHHS «OT MPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpATHBIC YTBEPKACHUSI.

Bropoii nenpio n3ydeHusi TEOMETPHH SIBJISIETCSI UCTIONIb30BaHe €€ KaK MHCTPYMEHTA TIPU pellie-
HUM KaK MaTEeMaTHYECKUX, TaK W MPAKTHUECKUX 3a7ad, BCTPEUYAIOIINXCS B pealbHOU ku3HU. O0y-
YaroMMHCs JOJKEH HAYYUThCS OMpPENEIUTh T€OMETPUUECKYI0 (UTypy, OMUcaTh CIIOBaMU JAAHHBII
4epTéX WIM PUCYHOK, HANTH IUIOMIAJh 3€MENIbHOTO YYacTKa, PacCUUTaTh HEOOXOAMMYIO JITHHY
OIITOBOJIOKOHHOT'O Ka0eJst Uit TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOMII. DTOMY COOTBETCTBY -
€T BTOpasi, BRIYACIIUTEIbHAS JIMHUS B M3YYCHUU TeoMeTpuu. [Ipu pemreHun 3a1a4 mpakTHIecKOro
XapakTepa oOyUaroluiicsl yUUTCS CTPOUTh MaTeMaTUYECKUE MOJIETH PeabHbIX KU3HEHHBIX CUTYya-
1UH, TPOBOJUTH BHIYUCIICHUS U OLIEHUBATh a/1eKBaTHOCTh MOJyUYEHHOTO pe3yJbTaTa.

Kpaiine BaxxHO MOAYEPKUBATH CBSA3M T€OMETPHUH C IPYTUMHU YUEOHBIMU MIPEeIMETaMHt, MOTUBUPO-
BaTh HCIOJIb30BaTh ONPECICHUS T€OMETPHUECKUX (DUTYp U MOHITHIA, TEMOHCTPUPOBATH IPUMEHE-
HUE MOJIyYeHHBIX YMEHUH B (PU3UKE U TEXHHUKE. DTU CBSA3U HauOoJiee spko BUIHBI B TeMax «BekTo-
pb», « TpUuroHoMeTprudYecKue COOTHOIIEHU», «MeTton koopauHat» u «Teopema [Tudaropay.

VYuebublii kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3Jesibl COACPIKaHUS:
«I"eomeTrprueckue GUTYpBI U UX CBOMCTBaY, «/3MepeHne TeOMETPUIECKUX BETUINHY, «JleKapTOBBI
KOOPJMHATHI Ha TUIOCKOCTHY, «BekToph», «/Bmkenus miockoctu», «[IpeodbpazoBanus mogoous».

[Iporpamma 1o reomMeTpuM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs MOATOTOBJIEHA Ha
ocHoe ®I'OC 000, ®OIT OO0, Konuenuuu npenojjapanus MareMatuk B Poccuiickoit @enepa-
1y (yTBepkaeHa pacnopsbkeHueM [Ipasurensctsa Poccuiickoit denepannu ot 9 anpenst 2016 r Ne
637-p), penepanbHOil paboueil MporpaMMbl BOCIIUTAHUSA, ¢ YIETOM pacmpeeEHHBIX M0 Kaccam
MPOBEPAEMBIX TpeOOBaHMH K pe3yjbTaTaM OCBOCHHMS OCHOBHOHM 00pa3oBaTeIbHOM IMpPOTrpamMMbl
OCHOBHOTO 00111ero 00pa3oBaHwsL.

[osicHuTenpHAas 3aMKUCKa OTPakaeT OOIIUE e U 33a4i U3yYSHHs TEOMETPUH, MECTO B CTPYK-
Type y4eOHOTO IUIaHa, a TaKXKe MOIXOIbI K OTOOpPY COJCpAaHUS M OIPENEIICHUIO IIaHUPYEMBIX
pe3yJIbTaToB.

Coneprxanre 00y4eHUs] pacKpbIBAaET COACPIKATEIbHBIC IMHUN, KOTOPBIE TPEIararoTcst sl 005 -
3aTENIbHOTO M3YyYEHUs B K&KIOM KJIacCe Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOCHUS MPOTPaMMbl 110 T€OMETPUN BKIIOYAIOT JIMYHOCTHBIE, Me-
TarpeaMETHBIC Pe3yJIbTaThl 32 BECh MEpPHO] 00yUYEHHSI Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs,
a TaKKe MpeIMETHbIEC JOCTHKEHHS 00yUaroIIerocs 3a Kax/1blil roJ1 00y4eHusl.

PabGouast mporpamma mo reomerpuu s 9 A Kiacca €OCTaBJieHA HA OCHOBE CJIEAYIOIIMX
JOKYMEHTOB:

o @enepanbHbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoannu B Poccuiickoit Depeparum ¢
y4€ToM u3MeHeHHH, BHeCEHHBIX [Ipmkazom Munmnpocsemienus ot 31.07.2020 Ne 304 (B pe-
nakuu oT 04.08.2023 Ne 479-D03).



e OoGnactHol 3akoH «O0 obOpazoBannu B PocToBckoit obmactu» ot 14.11.2013 Ne 26-3C (B pe-
nakiuu oT 24.01.2023 Ne 824-3C).

e [Ipuka3z Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepknenuu I[lopsiaka opraHuzanuu u
OCYIIECTBIIEHUS] 00pa30BaTENbHON JESITENbHOCTH IO OCHOBHBIM 00I€00pa30oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4yallbHOTO OOIIEr0, OCHOBHOTO OOIIEro u
CpeaHero o0Iero oopa3oBaHMs.

e [Ipuka3z Munuctepcta npocsemernus PO ot 21.09.2022 Ne 858 "O6 yrBepxkacHUN deaepaib-
HOTO TMepevHs Y4YeOHUKOB, AOMYIIEHHBIX K HCHOJB30BAHUIO MPH pealn3allMd HUMEOIIUX
rOCy/IapCTBEHHYIO aKKpeIUTAIMI0 00pa3oBaTENbHBIX MPOrpaMM HayaldbHOrO OOIIET0, OCHOB-
HOTO OOIIero, cpeqHero oOIero oopa3oBaHUsl OpPraHU3alUSMHU, OCYUIECTBISIOIMIMMU 00pazo-
BaTEJIbHYIO JIEATEIBHOCTh U YCTAHOBJICHUS MPEACIBLHOIO CPOKa MCIOJIB30BaHUS UCKIIOUYEHHBIX
y4eOHUKOB".

e [Ipuka3z Munnpocsemnienusi Poccun ot 31.05.2021 Ne 287 «O06 yTtBepkaeHuu (eaepaabHOTO
roCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHapTa OCHOBHOTO O0IIEro 00pa3oBaHUsM.

e [Ipuka3z Munnpoceemenuss Poccun ot 18.05.2023 Ne 370 «O6 yrtBepxkaeHun (enepanbHOi
0o0pazoBarenbHON POrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHU.

o DecnepanpHas pabouas MporpaMMa BOCIHTAHUS IS 00IE00pa30BaTENbHBIX OpPTraHU3AIHA
(omobpena pemieHueM (QeAepaTbHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHHSI 10 00IeMy
oOpa3oBaHwui0, MPOTOKO OT 23 mtors 2022 r. Ne 3/22).

e [locranoBnenue [maBHOroO rocyaapCTBEHHOrO CaHMTapHOro Bpauda Poccuiickont denepanuu ot
28.09.2020 r. Ne 28 "OO6 ytBepxneHuu canurapHbix mnpasun CII 2.4. 3648-20 "CanutapHo-
AMUAEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3alUsIM BOCIIUTAHUS U O0YYEHUs], OTJbIXa U 03/I0POB-
JIEHUs IeTeW U MOJIoZIexKHU".

¢ [loctanoBnenue ['7aBHOroO rocyJapCTBEHHOTO cCaHWUTapHOro Bpaua Poccuiickoii ®denepauuu oT
28.01.2021 Ne2 «O0 yrBepxnennu CanlluH 1.2.3685-21 «['uruennyeckne HOpMaTHBBI U TPeOO-
BaHUS K obOecriedueHuro Oe3omacHOCTH M (Win) Oe3BpeIHOCTH sl YelloBeKa (PaKTOpOB cCpeibl
OOUTaAHUS.

e OcHoBHas o0Opa3oBaTelibHasi IporpaMMa OCHOBHOI'O 0oOIIero oOpa3oBaHusi, yTBEpKIAEHHAS MPU-
ka3oM qupekropa ot 31.08.2023 Ne 520.

e VYuebnsiit mnaH MAOY «JIuneit Ne 11» na 2023-2024 y4eOHBIN T0o/1, YTBEPKIEHHBIA MPUKAa30M
nupektopa ot 31.08.2023 Ne 520.

e [lonoxenue o padboueit nporpamme MAOYVY «JIuneit Ne 11», yrBepxkaéHHOE TPUKa30M AUPEKTO-
paor 10.08.2023 Ne 497.

Peanuzamus JIoHCKOTO pernoHAIBHOTO KOMIOHEHTa (/[PK) MpOUCXOMNUT B T€UEHHUE T'0Jla B TEMax
IPOTrpaMMbl, KOTOPBIE IO COAEPIKAHHIO COOTHOCATCS C peruoHanbHoi Tematukoi (10-12% ot
00IIero KOJIU4eCTBa 4acoB).

OBIIASI XAPAKTEPUCTUKA YYUEBHOI'O ITPEAMETA
«TEOMETPUS»

KpaﬁHe Ba>XHO HOI[‘-IépKI/IBaTB CBA3U I'COMCTPUUN C APYTUMHU y‘-IC6HBIMI/I npeamMeTaMu, MOTUBHUPO-
BaThb UCIIOJIB30BATh OMPCACIICHUS TC€OMETPHUICCKUX (I)I/Il"yp u HOHHTHﬁ, ACMOHCTPpHUPOBATH IMPUMCHC-



HUE MOJIyYeHHBIX YMEHUH B (PM3UKE U TEXHHUKE. DTU CBSA3U HauOoJliee spko BUIHBI B TeMax «BekTo-
pb», «TpUroHOMETpHUYECKHE COOTHOIIEHU», «MeToa koopaunaT» U «Teopema [Tudaropay.
VYuebnblii kypc «['eomerpus» BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leNibl COAEpIKaHUS:
«"eomeTpuueckue GUTYPBI U UX CBONCTBaY, «M3MepeHne reoMeTpUYeCKUX BETUUYUHY, «JlekapToBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BekTopb», «/Bmxenus miockoctu», «I[IpeodpazoBanus mogoous».

HEJN U3YYEHUA YYEBHOI'O IIPEJIMETA «'EOMETPUS»

['eomeTpust Kak OAMH U3 OCHOBHBIX Pa3/IeNIOB IIKOJbHOW MATEMATUKH, UMEIOIIUN CBOEH LIEJIbIO
o0ecreunTh M3y4eHUEe CBOWCTB W pa3MepoB (UTYp, UX OTHOIICHWH W B3aUMHOE PACIIOIOKEHUE,
OMHPAETCA Ha JIOTHYECKYIO, JOKa3aTeIbHYI0 JIMHHUIO. [[eHHOCTh M3yueHUs T€OMETPpUU Ha YpPOBHE
OCHOBHOTO 00ImIero o0pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIUKCA YYUTCS TPOBOIUTH
JTIOKA3aTeNbHBIE PACCYXACHHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHHUS, JOKa3bIBaTh HMCTUHHBIC
YTBEPKJICHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTh PACCYKICHHUS «OT MPOTUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpPATHBIC YTBEPIKICHHUS.

BTopoii nienpto u3ydeHus TEOMETPUM SIBJISICTCS UCTIOb30BaHUE €€ KaK MHCTPYMEHTa MU pele-
HUW KaK MaTeMaTHYECKUX, TaK M MPAKTUYECKHUX 3aJlay, BCTPEUAIOIINUXCS B peaslbHON ku3HU. O0y-
YArOIIMNCSA JOJKEH HAYYHTHCS OMPEEIUTh T€OMETPUUECKYI0 (PUTypy, OMUCaTh CIOBAMHU JAAaHHBII
4epTéK WIM PUCYHOK, HAWTH IUIONIA[Ib 3€MEJIBHOTO YYacTKa, PacCYMTaTh HEOOXOAMMYIO JUTHHY
OTITOBOJIOKOHHOTO Ka0eJst Ui TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOHII. DTOMY COOTBETCTBY -
€T BTOpas, BHIUUCIUTENIbHAS JIMHUS B M3y4eHUU reoMetrpuu. [Ipu pemeHnn 3agady npakTUUYECKOTO
XapakTepa 00yUaroluiicsl yUUTCS CTPOUTh MaTeMAaTUYECKUE MOJICTH PeaTbHBIX KU3HEHHBIX CUTYya-
LWA, TPOBOJUTH BBIYHMCIIEHUS U OLIEHUBATH a/IEKBATHOCTh MOJYYEHHOI'O pe3yJbTaTa.

MECTO YYEBHOI'O IIPEJIMETA «I'EOMETPHUS» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ 00HOBIEHHBIM PI'OC OOO yueOHbIN mpeamer « ['eomeTpusi » BXOAUT B
npeaMeTHyI0 o0nacTe « MaremaTuka » M SBISETCS 00s3aTeNbHBIM 11 u3ydeHus. O01ee yncio
4acoB, OTBEJICHHBIX Ha U3y4yeHue npeamera «I'eomerpus», coctaBisier B Kiacce — 68 yacoB (2 yaca
B HEJICITIO).

B 9 knmacce A B paMKax OpraHu3alliil KOHTPOJIS 3a pealu3alfeldl MporpaMMbl UCTOJIb3YIOTCS
CJIeIyIOIME BUJIBI MUChMEHHBIX pa0boT: KOHTpOJIbHAs paboTa (6).

VYuebHas mporpaMMa paccuuTaHa Ha 68 yacoB (13 pacuéra 2 yaca B HEJIEIIO).

PabGouas mporpamma mo kypcy «l'eomerpusi» B 9 kiacce A cocTaBieHa B COOTBETCTBUU C
VY4eOHBIM MIaHOM, KaJIEHAAPHBIM Y4eOHBIM Ipa)uKOM U paclicaHueM y4eOHbIX 3aHsATHi Ha 2023-
2024 yuebHblll TO U peasu3yercs 3a 65 yacos.

Coxkparienue Ha 3 yaca OCYIIECTBICHO 3a CYET UTOTOBOTO TIOBTOPEHUSI.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

Cunyc, xocunyc, tanrerc yrioB or 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbl IPUBEACHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Perienue npakTHIecKux 3a-
7lay C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogobus. [Togobre coOOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa o mpou3BeAECHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, TE€O-
pema o KBaJipaTe KacaTeabHOM.

Bexrop, niuHa (MO/yJib) BEKTOpa, COHAIPABICHHBIE BEKTOPbI, IPOTUBOIOJIOAKHO HAMPABICHHbBIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpally HajJ BeKTopaMu. Pazmoxe-
HUE BEKTOpa M0 JIBYM HEKOJUIMHEapHBIM BekTopaM. Koopaunatel BekTopa. CkalisipHOE MPOU3BEIE-
HHE BEKTOPOB, IPUMEHEHHUE JJII HAXOXKICHUS JIJTUH U YTJIOB.

JlexapTOBBI KOOPJUHATHI HAa TUIOCKOCTU. Y PaBHEHUS MPSIMOU U OKPYKHOCTH B KOOpPJIMHATAX, TIe-
pecedeHre OKPYKHOCTEH U MPSIMBIX. MEeTOT KOOpIMHAT U €ro MpUMEHEHHE.

[IpaBunpHbIE MHOTOYTONBHUKH. J[JTMHA OKpYXHOCTU. ['pagycHas u paanaHHas Mepa yria, Bbl-
YHCJIeHUEe IJIUH IyT okpykHocTeil. [Inomans kpyra, cekropa, CerMeHTa.

JIBYOKeHUs MJIOCKOCTH ¥ BHYTPEHHUE CUMMETpUH uryp (diemMeHTapHbie peactasienus). [1a-
pasienbHbIi nepeHoc. [1oBopoT.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTPaMMBbl Y4eOHOTO Kypca «I'eoMeTpus» XapakTepusy-
I0TCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MIPOSIBJICHUEM MHTEPECA K TIPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKHU, IEHHOCTHBIM OT-
HOUIEHHUEM K JIOCTHKEHHUSIM POCCHUMCKHUX MATEMAaTUKOB U POCCUKMCKON MATEMaTUYECKOW IIKOJbI, K
WCIIOJIb30BAHUIO 3THX JOCTWKEHUN B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpakIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHHUeE:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH IpakIaHWHA U peaju3aliy ero mnpas, MpejacraBe-
HHUEM O MaTeMaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP
IpaKJIAaHCKOTO 001ecTBa (HarmpuMep, BBIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO STHYECKUX
po0JIeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUM HAayKH, OCO3HAHWEM Ba)KHOCTH
MOPaJIbHO-ITHYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIMTAHME:

YCTaHOBKON Ha aKTHBHOE y4acTHE B PEUICHHM MPAKTUYECKUX 3a]ady MaTeMaTH4ecKoil Hampas-
JIEHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEeMaTHMYECKOTo o0pa3oBaHMs Ha MPOTSHKEHHWU BCEW KU3HU
JUIS yCTIEITHOW MpodeccCuOHANBHON AeATeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUN, OCO3HAH -
HBIM BBHIOOPOM M MOCTPOCHHUEM HHAMBHIyaIbHOM TPaeKTOPHH 0Opa30BaHUS M KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) hcTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIIMOHATHHOMY U 3CTETUYECKOMY BOCIIPHSITHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJa4, pelIeHul, pacCy>KIeHH, yMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAlMel B ACSITETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUNA 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOJIBI U OOIIECTBA, IOHUMAHHEM MaTEeMAaTHUECKON
HAyKHU KakK cepbl YeTOBEYECKON MEATEILHOCTH, TAMOB €€ Pa3BUTHS U 3HAUUMOCTH IS Pa3BUTHS
[MBWJIN3AI[MHU, OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTEMaTHYECKOM KYJIbTYpOH KaK CPEICTBOM
MMO3HAHUS MUPA, OBJIaJCHUEM MPOCTEHIIIMMU HAaBBIKAMH MCCIIEIOBATENbCKOM JAESITEIbHOCTH;

6) ¢usuyeckoe BocnmuTaHUe, (OPMHPOBaHHE KYJbBTYPbI 310POBbSI U 3MOLHMOHAJIBLHOIO
Os1aromostyums:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATUUECKUE 3HAHKS B HHTEPECaX CBOETO 370POBbS, BEACHUS 3]10-
poBOro o0pasa KHU3HU (310pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXXHUM 3aHATHI M OTIbIXa, pEry-
nsipHas Qu3nvecKas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pediiekcuu, MpU3HAHUEM CBOETO
[IpaBa Ha OIIMOKY M TAKOT'0 K€ MpaBa IPyroro 4eJlIoBeKa;

7) 3KoJI0ruYecKoe BOCIIMTAHME:

OpUEHTAllUeH HA MPUMEHEHUE MATEMAaTUYCCKUX 3HAHUU JJIsl pelIeHus 3a7a4 B 00IacTH COXpaH-
HOCTHU OKPYXAaroIIei cpeibl, MIIaHUPOBAHUS OCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUMN IS
OKpY’Karolllel cpesbl, 0OCO3HAaHUEM II00ATBHOTO XapaKTepa 3KOJOTHYECKUX MpoOiIeM M MmyTed HUx
pelieHus;

8) ajanTanus K U3MEHAKIIMMCS YCJIOBUAM COLUAIBLHONM Y IPUPOTHOM CpPebl:

TOTOBHOCTBIO K JIEHCTBHUSAM B YCJIOBHUSAX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4epe3 MPaKTHYECKYIO JEATeIbHOCTh, B TOM UHWCJIE YMEHUE YUYUTbCS y APYTUX JIOJACH,



npuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIICTCHLMH W3 OIbITA
IPYTHUX;

HE00X0IUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YucCie (GOPMYIHPOBATH UJCH, TIOHS -
THSI, TUTIOTE3bI 00 00OBEKTAX U SBJICHUSAX, B TOM YHCIIE PaHee HEM3BECTHBIX, OCO3HABATDH JE(HUIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLMIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATHh IPHHUMAEMBIE PEIICHUS U IeHCTBUS, (POPMYITHPO-
BaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/bHBbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jlornyeckue AeiCTBUA:

® BBISBJIATH U XapaKTepU30BaTh CYIIECTBEHHBIC NMPHU3HAKK MAaTEMaTHUYECKHX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXIy TMOHSATHIMH, (OpPMYyITUPOBATh ONPEIEIICHHS IOHATHHA, YCTAHABIMBATh CYyIIEe-
CTBEHHBIN NPU3HAK KIacCU(UKAIMK, OCHOBAHUS JJIs1 0000IICHNS U CPABHEHUS, KPUTEPUH TIPO-
BOJMMOI'O aHAJIN3A;

® BOCHPUHHUMATH, (OPMYIHPOBATH U NMPEOOPA3OBBIBATH CYXIEHUS: YTBEpIUTEIbHBIC M OTpHUIA-
TeJIbHbIE, €IUHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE;

® BBISIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MMPOTUBOPEUNs B (paKTax, JaHHbBIX,
HAOMIOACHUAX M YTBEPKACHUAX, MpeaiaraTb KPUTEPUU JUISL BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

® JieNaTh BBIBOJIBI C HCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, AETyKTUBHBIX U UHIYKTHUBHBIX YMO3AKIIIO-
YEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh OKa3aTeNIbCTBA MAaTEMaTHUYECKUX YTBEPXKAECHUHN (MpsAMblE U OT MPOTHUBHOIO), MPO-
BOJMUTb CaMOCTOSITEIbHO HECJIOXKHbBIE J0Ka3aTelbCTBA MaTeMaTHYecKUX (haKTOB, BHICTPAUBATh
apryMEHTaIUI0, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXK-
JICHHUS;

e BBIOMpaTh crOoco0 pemeHus yueOHOM 3a7jaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLEHUS, BbI-
O6upaTh HarOoJiee MOIXOAAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckme 1elCTBUS:

® JCNOJb30BaTh BOINPOCHI KaK MCCIENI0BATENbCKUII HHCTPYMEHT IO3HAHUS, (OpMYJIUPOBATH
BONPOCHI, (PUKCHUPYIOIIKE IPOTHUBOpPEUHE, TPOoOIeMy, CAaMOCTOSTEIbHO YCTaHABIMBATh HCKOMOE
U aHHOE, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

® [IPOBOAUTH MO CaMOCTOSTEIHHO COCTaBIEHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT, HEOObIIOe
WCCIIEIOBAaHUE TI0 YCTAHOBIIEHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOOM;

® CaMOCTOSITEIbHO (POPMYJIHUPOBATH OOOOLIEHUS W BBIBOJBI MO pE3yJlbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMS, OLIEHUBATD JIOCTOBEPHOCTH IMOJIyUYE€HHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000IIEHNI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCa, a TaKKe BBIIBUTATH MPEIIOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unopmanmueii:



BBISIBJISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JTaHHBIX, HEOOXOJUMBIX IS pellie-
HUS 3a]1a4H;

BbIOHMpATh, aHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX
BUJIOB U (pOPM TMpeCcTaBICHHUS;

BbIOMpaTh (OpMy MpeICTaBICHUS HHPOpPMAIMM M WUIIOCTPUPOBATh peLIaeMble 3aJlauyu
CXeMaMHu, AMarpaMMaMi, MTHOU rpaduKoi U X KOMOMHAILIUSIMU;

OLIEHMBATh HAJAEKHOCTh MH(POPMAIMU TIO KPUTEPHSM, TPEATIOKESHHBIM YUUTENIEM WU chopmy-
JIUPOBAHHBIM CaAMOCTOSITENIBHO.

KoMMyHUKaTHBHBbIE YHHBepPcaJbHbIe YUeOHbIe JelicTBHA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KICHUS B COOTBETCTBUHU C YCIOBHSAMHU U LIEJISIMU OOLICHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, Ja-
BaTh MMOSICHEHUS TI0 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATH TIOJTYYCHHBINA Pe3yJbTaT;

B X0JIe 00CY>KICHHUS 3a/laBaTh BOIMPOCH MO CYIIECTBY 00CYKJaeMOil TeMbl, MpoOIeMbl, pela-
€MOM 3a7jauu, BHICKA3bIBATh MJIEU, HALIEJICHHBIE HA IMOMCK PELIEHMs], COTIOCTABIIATH CBOU CYXKIE-
HUS C CYXJIEHUSMH JIPYTMX yYaCTHHUKOB JHMajora, OOHapy)XKMBaTh pa3linive U CXOACTBO IO3H-
U, B KOPPEKTHOH (popme popMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUST,

NIPEJCTABIIATh PE3yJIbTAThl PEILICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BAaHUS, IPOEKTa, CAMOCTOS-
TEJILHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YIETOM 3a]au MPE3eHTAlMU U 0COOEHHOCTEH ayanuTo-
puy;

MMOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaIbHOU pabOTHI MpHU pelle-
HUU y4eOHBIX MaTeMaTHUYECKHX 3aJay;

MIPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPTaHMU3ALIMI0 COBMECTHON PaloThI,
pacnpenenarth BHIbI paboT, JOrOBapUBAThHCS, OOCYKIaThb MpOIECC M pe3ynbTar paldoTshl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCyxkacHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
HTYpMBl U JIpYTHE), BBIMOIHITH CBOIO YacTh pabOThl M KOOPJAWHUPOBATH CBOM JEHCTBHUS C
JPYTMMHU 4JIeHAMH KOMaH/bl, OLIEHUBaTh KAUe€CTBO CBOETO BKJIAJa B OOILIUIl MPOIYKT MO KPUTE-
pusiM, cOpMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJCHCTBHS.

Pery1siTuBHBIC YHHBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmusanus:

CaMOCTOSITENIbHO COCTABJISITh IUJIaH, aJTOPUTM pEIIeHus 3ajaud (WIM €ro 4acTb), BbIOMpATh
CIoco0 peleHus ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTH -
pOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOI HH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbI MHTE/JIEKT:

BJIa/IETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLiecca M pe3ysibTaTa peleHUs] MaTeMaTH -
JeCKOH 3a7a4uM;

NPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPHM PELICHUHU 3a1a4d, BHOCUTH KOPpEK-
THUBBI B JOCATCIBHOCTH Ha OCHOBEC HOBBIX O6CTO$[T€J'II>CTB, HaI\/’I}leHHLIX OHII/I6OK, BBISABJICHHBIX
TPYXHOCTEN;

OLIEHMBATh COOTBETCTBHE pe3ysbTaTa JESITEIbHOCTH MOCTABJICHHON LIENHM M YCIOBUSAM, OOBSC-
HATH NPUYHUHBI JOCTUIKCHUSA WA HCOOCTUIKCHUSA LCIU, HAXOJUTH OIJ_II/I6Ky, AaBaThb OLICHKY IIpH-
OOpETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATDI

K koHiry o0y4enus B 9 kjacce o0y4aromuiics MoIyyuT ciaelyromue NpeIMeTHbIe pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOIUTHh C MX MOMOIIBIO Pa3IUYHbIC
AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («pELIEHUE NPAMOYTOJIBHBIX TPEYyrojabHUKOB»). Ha-
XOJUTH (C IOMOIIbIO KaIbKYJISATOPA) IIUHBI U YIJIbI ISl HETAOJINYHBIX 3HAUEHUH.

[Tonp3oBatbest GOpMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM IS
HAXO0X/IEHUSI COOTHOLIEHUH MEXy TPUTOHOMETPUYECKUMHU BEIMUMHAMHU.

Hcnonb30BaTh TEOpEMBbl CHHYCOB M KOCHMHYCOB JJIsi HAXOXKICHHUS PA3IUYHBIX 3IIEMEHTOB
TpEeyrojbHUKA («peleHue TPEyroJbHUKOBY ), IPUMEHSTh UX MPU PEUICHUH FTeOMETPUUECKUX 3ajad.

Bnamerr moHsTHAMH TIpeoOpa3oBaHUS TOIOOHS, COOTBETCTBEHHBIX 3JEMEHTOB IOIOOHBIX
¢uryp. Ilonp3oBaThCst cBOMCTBaMHU MOAO0MS TPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIATH JUTMHBI U Ha-
XOJUTh YIJIbl y TOA0OHBIX Guryp. IIpumensTs cBoiicTBa mog00uUs B MIPAKTUUECKUX 3a/1a4axX. Y METh
IPUBOUTH NPUMEPBI NOJOOHBIX (DUTYDP B OKPY’KAIOLIEM MUDE.

[Tonp30oBaTbca TeopemMamMu O MPOU3BEIECHUN OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKY-
IIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbesl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUH U (PU3NYECKUH CMBICI, IPUMEHATh UX
B PELICHUU TeOMETPUYECKHUX U (pu3nueckux 3anad. [[puMeHsTh cKalsipHOE NPOU3BEICHUE BEKTOPOB
JUIS HAXOXKICHUS JUIMH U YTJIOB.

Ilosip30BaTbCsA METOOM KOOPAUHAT HA IUIOCKOCTHU, IPUMEHATH €0 B PELIEHUH T€OMETPUYECKUX
U IIPAaKTHYECKUX 3a/a4.

Bnagers NOHATHUSAMHU NPaBUIBHOTO MHOTOYTOJIbHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI YTH OKPYX-
HOCTH ¥ PaJMaHHOM MEpHI yria, yMETb BBIUMCIATH IJIOAAb Kpyra U ero yacrei. [IpumensaTs no-
Jy4YEHHbIE YMEHHUS B IPAKTUUECKUX 3a]a4ax.

HaxoauTh ocu (MM HEHTPBI) CUMMETPUU (GUTYp, IPUMEHATH JIBMKEHHS IUIOCKOCTH B IPOCTEH -
LIMX CIIyYasiX.

[IpuMeHsTh MOTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJENH s 3a1ad
peaJIbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHHS C IPUMEHEHNEM MTOA00MS U TPUTO-
HOMETPUYECKUX (QPYHKIUH (IOTIB3YsICh, T HEOOXO0AUMO, KaTbKYIIATOPOM).

OcHoBHBIC BHBI JeSITEIbHOCTH YYALIUXCH HA YPOKe:
BekTopsl.
e (dopmynupoBaTh ONpEIEICHUS W WUIFOCTPUPOBATH TOHATHS  BEKTOpa, €ro JUIMHBI,
KOJUINHEAPHBIX U PABHBIX BEKTOPOB;
¢ MOTHUBHPOBATH BBCIACHUC TIOHATHH ¢ I[eﬁCTBHfI, CBA3aHHBIX C BCKTOpaMH, COOTBECTCTBYIOUINMMHA
IIPUMEPaMH, OTHOCSIIUMHUCS K (PU3MUECKUM BEKTOPHBIM BETMUUHAM;

¢ JIPUMCHATH BEKTOPHI U I[CflCTBI/ISI Haa HUMH IIPpHU pCIICHUN T'COMCTPUUCCKHUX 3a/ay.

MeToa KoOOpAUHAT.
e OOBSACHATH M WJUIIOCTPUPOBATH MOHATHS MPSIMOYTOJBHONM CHCTEMBI KOOPAMHAT, KOOPAMHAT
TOYKH U KOOPAMHAT BEKTOPA;
® BBIBOJAUTH M HCIOJIB30BaTh MPU PEIICHWU 3amad (opMyJsibl KOOPAMHAT CEpPEANHBI OTPE3Ka,
JUIMHBI BEKTOPA, PACCTOSHUS MEXKY IBYMs TOUKaMH, YPaBHEHUS OKPY>KHOCTH U MPSIMOU.



CoOoTHOIIEHHS] MeKTY CTOPOHAMH M YIJIAMH TPEyroJLHUKA.
CkaJsisipHoe pou3Be/ieHNe BEKTOPOB.

(GOopMyJIHpPOBATh M WJLUTFOCTPUPOBATH OMPEACICHUs CHHYCa, KOCHHYCa, TAHTCHCA W KOTaHTeHCa
yrioB ot 0 1o 180°;
BBIBOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO U (POPMYIIBI IIPUBEICHHUS,
(bopMyIHpOBaTh U JOKA3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB, NMPHUMEHATh UX MPH PEIICHUU
TPEYTrOJILHUKOB;
OOBSICHATH, KaK HUCIOJIBb3YIOTCS TPUTOHOMETpHUECKUe (pOpMysbl B U3MEPUTENBHBIX pabdoTax Ha
MECTHOCTH;
(hOpMyYITHPOBATH ONIPEICIICHUS YTia MKy BEKTOPaMH M CKaJSIPHOTO MTPOU3BEACHUS BEKTOPOB;
BBIBOJHUTD ()OPMYJITY CKISAPHOTO MPOU3BEICHHS Yepe3 KOOPANHATHI BEKTOPOB;
(bopMyIHPOBATH M 0OOCHOBBIBATH YTBEPKACHNE O CBOWCTBAX CKAISIPHOTO TIPOU3BEICHIS,
WCIONIb30BaTh CKAJISPHOE MPOU3BECHIE BEKTOPOB MPHU PEIICHUH 3a/1a4

JITMHA OKPYKHOCTH M IJIOIIAAb Kpyra.
(hopMyIIHpOBaTh ONPEEIICHNE IPABUILHOTO MHOTOYTOJIbHUKA,
(dbopMyIMpOBaTh M JOKa3bIBaThb TEOPEMbI 00 OKPY>KHOCTSIX, OMHUCAHHOW OKOJO MPaBUIIBHOTO
MHOT'OYTOJIbHUKA U BIIUCAHHOW B HETO;
BBIBOJUTh U  HUCHOJIb30BaTh  (OPMYJbl  JUId  BBIUMCIEHUS  IUIOMAAW  IIPABUIBHOIO
MHOT'OYTOJIbHUKA, €0 CTOPOHBI U PaJilyca BIMCAHHON OKPY>KHOCTH;
peliaTh 3aa4y Ha IOCTPOEHUE MPABUIBHBIX MHOTOYTOJIbHUKOB;
OOBSICHATD MOHATHSA JUIMHBI OKPY>KHOCTH U IUIOINAAN KPYTa,
BBIBOJUTH (D)OPMYJIBI IJIsi BEIYMCIICHUS JUIMHBI OKPYXHOCTH ¥ JUTUHBI TYTH, IUIOUIAIU Kpyra U
IUIOIIAN KPYTOBOI'O CEKTOPA;

MIPUMEHSTH 3TH (HOPMYJIBI IPU PELICHUH 3a/1a4.

JABukenue.
OOBSCHATH, YTO TaKO€ OTOOpakeHHE IUIOCKOCTH Ha ce0s M B KaKOM CIy4yae OHO Ha3bIBAeTCs
JBU)KEHUEM IUIOCKOCTH;
06T)$ICH$[TI), 4dTO TaKO€ 0CCBasd CUMMETPpUA, HCHTpaJIbHasd CUMMCETPU, HapaJ'IJ'IeJ'II)HI)II\/II MEPEHOC "
MIOBOPOT;
O60CHOBI)IBaTI), 9TO 3THU OT06pa)KCHI/I$[ IUIOCKOCTH Ha ce0s SIBISIOTCS JABMKCHUSIMU,
OOBSICHATH, KAKOBA CBSI3b MEXK/1Y JBIKEHUSMU U HAJIOKEHUSIMU;
HIUIIOCTPUPOBATL OCHOBHBIC BHUABI I[BI/I)KCHI/If/'I, B TOM YHCJIC C IIOMOIIBKO KOMIIBIOTCPHBIX
MPOTrpaMM.

HauyanbHble cBenenus u3 Crepeomerpuu.
OOBSICHATh, YTO TaKO€ MHOTOTPaHHUK, €ro rpaHu, pE&Opa, BEpLIMHBI, IUArOHAIH, KaKOH
MHOTOTPAaHHHMK Ha3bIBAETCS BBIIMYKJIBIM, YTO TaKOE 1-yTOJbHAs MpU3Ma, €€ OCHOBAaHUS, OOKOBBIE
rpanu U OokoBble pEOpa, Kakas MpH3Ma HA3bIBAETCS MPSAMOM M Kakas HAKIOHHOM, 4TO TakKoe
BBICOTA MNPHU3MBI, Kakas IpPU3Ma HA3bIBACTCS MApAJUICIICIIMIIEOM M KAKOW Iapajuleienunes
Ha3bIBACTCS IPSIMOYTOJIbHBIM;



(dhopMyIupoBaTh U OOOCHOBBIBATH YTBEPXKACHUS O CBOMCTBE qUaroHajiel mapasienenurena 1 o
KBaJIpaTe TUaroHaIN MPSMOYTOIBHOTO MapauieNenuneia;

OOBSCHSTH, UTO Takoe 00BEM MHOTOTPAaHHUKA; BBHIBOIAUTH (C MOMOIIBIO mpuHIMa KaBambepn)
bopMyy 00bEMa MPAMOYTOIBHOTO MapaUIeNenunen1a;

OOBSICHATh, KaKOW MHOTOTPAaHHUK HAa3bIBACTCS MHPAMHION, YTO TAaKOE OCHOBAHHE, BEpIIMHA,
OokoBble TpaHH, OOKOBble pE&Opa W BHICOTA MUPAMHIbI, Kakas MHpaMHAa Ha3bIBAETCS
MpaBWIBHON, YTO Takoe amodeMa MpaBHIBHONH MUPaMUABI, TPUBOIUTH (GOpPMYITy 00BEMa
MUPAMHU/IBL;

OOBSICHATh, KaKO€ TEJO HAa3bIBACTCS NWIMHIPOM, YTO TaKO€ €ro OCh, BBICOTA, OCHOBAHWUSI,
pamuyc, OOKOBas IOBEPXHOCTh, OOpasyrlue, pa3BEpTka OOKOBOW IMOBEPXHOCTH, KAKUMU
(dbopMyIaMu BEIpaKAIOTCS 00BEM H TUIOMIAh OOKOBOM MOBEPXHOCTH IIMIIMH/IPA;

OOBSICHATh, KAKOE TEJIO Ha3bIBACTCS KOHYCOM, YTO TaKOE €ro OCh, BHICOTA, OCHOBAaHUE, OOKOBas
MOBEPXHOCTh, OO0pasyromue, pa3BEpTka OOKOBOM IMOBEPXHOCTH, KaKUMH (QOpMyIaMu
BBIpaXXAIOTCsl 00BbEM KOHYCa U TIIOMAh OOKOBOM MOBEPXHOCTH;

OOBSICHATH, KaKasi MOBEPXHOCTh Ha3bIBaeTCs c(epoif) M Kakoe TeI0 Ha3bIBAeTCS IIapOM, UYTO
Takoe paanyc ¥ amameTp chepsl (mapa), KakuMu (HopMyJamMH BBIPAXKAIOTCS 00BEM mIapa U
wiomanb chepsl;

n300paxkaThb M pAcloO3HaBaTh HAa PHUCYHKaX MPU3MY, Mapajielenumnes, MUpaMHuIy, LAIHHID,
KOHYC, 1Iap.

00 akcuomax IIaHUMETPHUHU

CTPOST JIOTUYECKHUE LIETIA PACCYKICHUM.

NPEBOCXUIIAIOT PE3YyJIbTAT U YPOBEHb YCBOEHU (Kakoi OyneT pe3ynpTar?).

YMEIOT CIyIIATh U CIBILIATE APYT ApyTa.

BBIIBUTAIOT U 0OOCHOBBIBAIOT TUIIOTE3bI, IPEIAraloT COCOObI MX IPOBEPKHU.

CTaBAT y4eOHYIO 3a/1auy Ha OCHOBE COOTHECEHUS TOT'0, YTO YXK€e U3BECTHO U YCBOEHO, U TOTO,
YTO €I11€ HEU3BECTHO.

Pa3BUBAIOT YMEHHE HHTEIPUPOBATHCS B TPYIILY CBEPCTHUKOB M CTPOUTH IPOIYKTUBHOE B3au-
MOJEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMHU.

IMoBTOpenue. Pemenue 3axay.
CaMOCTOSITENILHO CO3JAI0T AJITOPUTMBI AESITEIbHOCTU IPU PEIIEHUH IPOOJIEM TBOPUECKOTO U
IIOMCKOBOI'O XapakTepa.
MOHUMAIOT BO3MOKHOCTB Pa3JIMUHBIX TOUEK 3PEHMS, HE COBMAJAIOIINX C COOCTBEHHOM.
OCO3HAHHO U ITPOU3BOJIBHO CTPOST PEUEBBIE BHICKA3bIBAHUS B YCTHOM M MHCbMEHHOM (popme.
CIIMYAIOT COCO0 U pe3yIbTaT CBOMX JEHCTBUI C 3a/laHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKIJIOHE-
HUA U OTJIMYMA OT dTaJIOHA.
YMEIOT C TIOMOIIBIO BOIPOCOB JI00BIBATh HEJIOCTAIOIIYI0 HH(POPMAIIHIO.

Opraﬂmaunﬂ l'[pOCKTHOfI M HCCJIeI0BATEIbCKOM eI TeJIbHOCTH Yyamuxcs

HpOCKTHa}I HCCICAOBATCIILCKAA ACATCIIbHOCTh YUAIIUXCA IMPOIMKUCAaHA B CTAHAAPTC O6pa3OBaHI/I$[.

HpOI‘paMMBI BCCX IIKOJIBHBIX MPEAMETOB OPUCHTUPOBAHBI HA I[aHHBIﬁ BUO ACATCIIBHOCTH. HpOCKT-

Hasg ACATCIIBHOCTL yYalIUXCAd CTAHOBUTCSA BCC Ooiee aKTyaHBHOﬁ B COBpGMeHHOﬁ negaroruke. 1

3TO HE CIIy4aifHO, BElb MMEHHO B IIPOLIECCE MPABUIBLHON CaMOCTOSATEIbHON pabOThI Ha/l CO3JaHUEM

MPOEKTa Jydie Bcero (GopMHUpPYeTCss KyJIbTypa YMCTBEHHOTO TpyJa YYEHUKOB. A TOBCEMeCTHas



KOMITBIOTEPH3AllMsl TO3BOJISICT KAXJIOMY YUYHUTENI0 0Oojiee TBOPUYECKHU MOAXOIUTH K pa3paboTke
CBOMX YPOKOB, a TaK)Ke C/IeNIaTh 00pa30BaTeIbHBIN MPOoIlecc 00Iee HHTEPECHBIM, PAa3HOOOPA3HBIM U
COBPEMEHHBIM.

WHCTpyMEHTOM JOCTHXKEHUS IUIAHUPYEMBIX JUYHOCTHBIX, METANpPEAMETHBIX M HPEIMETHBIX
pe3yIbTAaTOB SIBISIOTCA YHUBEpPCAIbHBIC Y4eOHbIE NeicTBus. D(PHEeKTUBHBIM METOIOM CHCTEMHO-
NeSITEIbHOCTHOTO TIOJX0/a SIBJIIETCS IPOEKTHAs AESITEIbHOCTb.

[IpoekTHAs NEATETHLHOCTH SBISETCS YaCThIO CAMOCTOSATENbHON paboThl yyanuxcs. KauecTBeHHO
BBITIOJTHEHHBIM MTPOEKT — 3TO MOATAMHOE MJIAHUPOBAHUE CBOMX JICMCTBUI, OTCIIC)KUBAHHUE PE3YJIbTa-
TOB CBOEW paboThl. IIpoeKT — BpeMeHHasl IieJIeHapaBiIeHHas JESTeIbHOCTh Ha IOJyYeHHE yHH-
KaJIbHOTO pe3ysbTaTa .

Lenbp npoeKTHO-KCCIeI0BATENIbCKON ESTEIbHOCTH yyaluxcsi B pamkax HoBbIx @I'OC: dpopmu-
pOBaHME YHHUBEPCAJIbHBIX YUeOHBIX JIeicTBUl. Vcnonp30BaHne MPOEKTHO-UCCIEA0BATEIbCKOM aes-
TEIBHOCTH Ha YPOKaX U BO BHEYPOUHOU JESATENLHOCTH SBIISETCS CPEICTBOM (POPMUPOBAHUS YHH-
BEPCAJIbHBIX YUEOHBIX IEHCTBUM, KOTOPHIE B CBOIO OYepeb:

e o0ecneurBalOT ydYalleMycsi BO3MOXKHOCTb CaMOCTOSITEIBHO OCYIIECTBISATh JAESITEIbHOCTD

YUEHHS,
® CTaBUTHh Y4eOHBIC IIE€JH, MCKaThb M HCIIOJIIb30BaTh HEOOXOIMMBIE CPEICTBA M CIHOCOOBI HX

JOCTUKEHHUS,
® yMETb KOHTPOJIMPOBATH U OLIEHUBATH YUEOHYIO JIEATEILHOCTh U €€ pe3yJIbTaThl,
® CO3/1al0T YCJIOBUS Pa3BUTHS JIMYHOCTU U €€ CaMOpeau3allii Ha OCHOBE «YMEHHUS YUUTbCS» U

COTPYAHHMYATH C B3POCIBIMU U CBEPCTHUKAMU.

e VYMEHHE yUUTHCS

e o0ecrneyrBaeT JUYHOCTH FOTOBHOCTh K HEMPEPHIBHOMY O0pa30BaHHUIO, BBICOKYIO COI[MAIBHYIO U
poheCCUOHATIBHY0 MOOMIIBHOCTB;

e 00ecrneyrBaroT yCHElIHOe YCBOCHUE 3HAHUN, YMEHUN U HaBBIKOB;

¢ (QopmupoBaHUE KAPTHUHBI MUPa, KOMIIETEHTHOCTEH B JIF0OOH IpeAMETHON 001aCTH MO3HAHMUS.

e K Ba)XHBIM MOJIOKUTENBHBIM (PaKTOpaM MPOEKTHOM eATEIbHOCTH OTHOCSTCS:

® [IOBBIIICHUE MOTUBALIMY YUAIIUXCA NPU PEIICHUHU 33/1a4;

® pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH;

® CMEIIEHHUE aKIIEHTAa OT UHCTPYMEHTAJIBHOTO MTOIX0/1Aa B PEIIEHUH 33/1a4 K TEXHOJIOTHYECKOMY;

¢ (QopmupoBaHHUE YYBCTBA OTBETCTBEHHOCTH;

® CO3/IaHUE YCIIOBHM JIIsl OTHOLIECHUM COTPYAHUYECTBA MEXKYy YUUTEIEM U yUaLTUMCS .

OcHOBHOW NPUHIUT PabOTHI B YCIOBHSIX MPOSKTHON NESATEIHLHOCTH — ONEPEKAIOIIee CaMOCTOs -
TCIBHOC O3HAKOMIJICHUC IMIKOJBHHUKOB C y‘-I€6HI>IM MaTCepraJioOM U KOJUJICKTHBHOC O6Cy)KI[eHI/Ie Ha
ypOKax MOJYyYEHHBIX pPe3yJbTaTOB, KOTOPhIe 0OPMIIIIOTCS B BUE ONpPECICHU 1 TeopeM. B aTom
Cllyyae ypOK IIOJHOCTBK) YTPAuyMBAECT CBOM TPAJMLHUOHHBIE OCHOBAHMSA M CTAHOBUTCS HOBOU
(bOpMOfI 06HI€HI/I$I YUUTCIIA U YyHalIUXCA B IUIAHE IIPOU3BOJACTBA HOBOI'O AJId YYCHHKOB 3HAHUAA.

Turbl 3a1aHUH, IpeIaraéMbIX YYEHUKaM B XOJI€ MPOEKTA:

® IPAaKTUYECKUE 3aJaHus (M3MEPEHHUs, YEpPUEHUS C IOMOUIbI0 UEPTEXKHBIX HMHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUS U Jp.)

® [IPaKTUYECKHE 3aJaud — 33J]a4 MPUKIAJHOTO XapaKTepa;



e MpoOJIEMHBIE BOMPOCHI, OPUCHTUPOBAHHBIE Ha ()OPMHPOBAHWUE YMEHHH BBIJABHTATh THUIOTE3BI,
OOBSICHATH (paKThl, 000CHOBHIBATH BBIBOJIBL;

® TEOPETUYECKHE 3aJ]aHUs HA TIOUCK ¥ KOHCIIEKTUPOBaHKWE MHGOPMAIINH, €€ aHaIn3, 0000IICHHE 1
T.IL;

® 3aJla4M - COBOKYITHOCTH 3aHaHHﬁ Ha HUCII0JIb30BaHUC 06IIII/IX AJI HUX TCOPETHICCKUX CBG}ICHI/II\/’I.

OcHOBHBIE 3Tallbl OPraHU3alUU IPOEKTHON NEATENIbHOCTH YHaIUXCS

1. IToaroroBka K BBHIMOJHEHHIO NpoekTa ((popMUpOBaHHWE TpyMIl, Bblgada 3amgaHuil. Bwioop
TEMBI U LIeJIel MPOEeKTa; ONpeesIeHne KOJIMYECTBAa YUYaCTHUKOB MPOEKTa). Yyauiuecs o0CyKIaroT
TEMy C y4YUTeNeM, IMOJy4YaroT NP HEOOXOIMMOCTH JIOMOJHUTENBbHYI0 HH(OpMAIMIo, YCTaHAaB-
JIUBAIOT LIETU: YUYUTENbh 3HAKOMUT YYaIIUXCS C CYThIO MMPOEKTHOM JesTeNbHOCTH, MOTUBUPYET y4a-
IIUXCS, TOMOTAET B IOCTAHOBKE IIEIEH.

2. IlnanupoBanue paboTel (pacnpeneneHne 00s3aHHOCTEH, ONPEACIICHNEe BPEeMEHH WHIUBHTY -
anbpHOM padoTel). OnpeneneHne HCTOYHUKOB WH(OPMAIUK; TUIAHUPOBAHKE CIIOCOOOB cOOpa U aHa-
nu3a uHGOpMaluy; IUIAHUPOBAHME WUTOTOBOrO MpoayKTa ((popMbl MpeACTaBICHHUS pe3yibTara):
BBIITYCK Ta3€Thl, YCTHBIA OTYET C IEMOHCTpAIMECH MaTepUaJIOB U IPYTHX; YCTAHOBJICHHE KPUTEPHCB
OLIGHKH pe3yJIbTaTOB; paclpe/eseHre 00s3aHHOCTEN Cpellr WIEHOB KOMaHJbI: yyaliuecs BbIpada-
THIBAIOT IUIAH JEHUCTBUH; YUYUTENb MpeJiaraeT WU, BbICKA3bIBACT MPEANONIOKEHUS, ONpeaenseT
CpOKHU pabOoTBHI.

3. HccaenoBanue: yyaiuecs OCYHIECTBISIIOT MOMCK, OTOOp M aHANU3 HY>KHOW HMH(pOpMaLuu;
HKCHEPUMEHTUPYIOT, HAXOAAT IYTH PEIICHHUs] BOSHUKAIOUIUX MPo0IeM, OTKPBIBAIOT HOBBIE JJIs ce0s1
3HAHUS, YUYUTENIb KOPPEKTUPYET X0 BHIIOJIHEHUS PaOOTHI.

4. O6o01IeHHEe Pe3yIbTATOB: yUalrecss 0000MIA0T MOTYYeHHYI0 HHDOpMaILH0, GOPMYITUPYIOT
BBIBOJIBI ¥ O(OPMITSIFOT MaTepHall Ui TPyNIOBOM Mpe3eHTalUH.

5. IIpe3eHTanus (OTYET KAKAOH IPYMITBI WM YUYEHHKA OCYIIECTBIIETCS MO0 OKOHYAHUH IPOEK-
Ta).

6. OueHka pe3yJbTaTOB POEKTHON JAESITEIbHOCTH U NOJIBEICHUE UTOTOB: KayK/blii yUEHHUK OLE-
HUBAeT XOJ U pe3yJIbTaT COOCTBEHHOI JIeATETLHOCTH B IpyIIIe, Kakaast paboyasi Tpymmna oleHUBaeT
JEeSITEIbHOCTh CBOMX YYaCTHUKOB; YUUTEIb OLIEHUBAET AEATEIbHOCTh KaXKJI0OT0 YUYEHUKA, ITOJABOIUT
UTOTH MIPOBEACHHON yUyaluMHcs paboThbl, OTMEYAET YCHEeXH KaK0TO.

BohinyckHUK HAy4YUTCH:

® IUIAHUPOBATH U BBIMOIHITH Y4eOHOE UCCIIeIOBAaHUE U YU€OHBIN MPOEKT, UCTIOIb3YsI MOJEIIH,
METO/IbI U TIPUEMBI, aJIEKBATHBIE HCCIIEAYEMO Mpodieme;

® BBIOMPATH U UCIIOIH30BATh METOIbI, PEICBAHTHBIC pacCMaTpUBAEMOM ITPoOIeMe;

® pAacIo3HABaTh U CTABUTH BOMPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOTYYEHBI ITyTEM HAYYHOTO
HUCCIICAOBaHUA, 0T6I/IpaTL aCKBAaTHBIC METOAbI UCCIICAOBAHUA, (bOpMy.HI/IPOBaTB BBITCKAOIIIUE U3
Hccije10BaHusA BbIBO/IbI,

® JCTOJIH30BaTh TAKHE MaTEMATHUYECKHE METO/IbI M IPUEMBI, KaK a0CTpaKIIvs U Uaeamn3amus,
JI0Ka3aTeNIbCTBO, I0KA3aTENbCTBO OT IPOTUBHOTO, TOKA3aTEIbCTBO 11O aHAJIOTHH,
OIIPOBEPIKEHUE, KOHTPIPUMED, UHAYKTUBHBIE U JI€NYKTUBHEIE PACCYKICHHUS, IIOCTPOCHHUE U
WCTIOTHEHUE AJITOPUTMA;



WCIOJIb30BaTh TAKME €CTECTBEHHOHAYYHBIE METOIbI U TIPUEMBI, KaK HaOJII0JeHHE, TOCTaHOBKA
po0JIEeMBbI, BEIIBIKEHHUE «XOPOLIEH TMIIOTE3bD», SKCIIEPUMEHT, MOJICTMPOBAHUE, TECOPETUUECKOE
000CHOBaHUE, YCTAHOBIIEHUE TPAHUI] TPUMEHUMOCTH MOJIEIH/TEOPUU;

HCIOJIb30BaTh HEKOTOPbIE METO/IbI MTOJyUEHHUS 3HAHUH, XapaKTePHbIE JIIsl COUAIbHBIX U
HCTOPUYECKHUX HAYK: MOCTAaHOBKA MPOOJIEMBI, OTIPOCHI, ONUCaHKE, 00BICHEHUE, UCIIOJIb30BAHNE
CTAaTUCTUYECKUX JAaHHBIX, UHTEPIPETALHs (PaKTOB;

SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS, UCII0JIb30BATh S3bIKOBBIE CPECTBA,
aJiekBaTHBIE 00CYyKIaeMoi mpobdiieme;

OTIMYaTh (HaKTHI OT CYXKIACHHA, MHCHUH U OIICHOK, KPUTHYECKH OTHOCHUTBCS K CYKICHHSIM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYUPOBATh NX OCHOBAHUS;

BUJIETh U KOMMEHTUPOBATh CBSA3b HAYYHOI'O 3HAHUS U LICHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX
CY’KICHHUH MPH MOITYYEHUH, PACIPOCTPAHEHUN U IPUMEHEHUU HAYYHOI'O 3HAHUS.

BotnyckHuk nojiyuum 603mMo0MiCHOCHIb HAYUUMbCA:

CAMOCMOAMENLHO 3a0YMbl8AMb, NIAHUPOBAMb U 8LINOHAMb YueOHOe UCCle008aHUe, YYeOHblll U
COYUANbHDIL NPOEKM;

UCNONBL3068aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNOIL3068AMb HEKOMOPble MemOoObl NOJYYEHUs] 3HAHULL, Xapakmephble OJisi COYUATIbHBIX U
UCTNOPUHECKUX HAYK. AHKEeMUPOsanue, MOOeauposanue, NOUCK UCMOPUYECKUX 00pa3y08;
UCTIONIL3068AMb HEKOMOPble NPUEMbL X)YO0HCECMBEHHO20 NOZHAHUS MUPA: YeIOCMHOe
omobpadiceHue Mupa, 00PaZHOCMb, XYO0HCECMBEHHBIU BIMbICEIN, OP2AHUYECKOe eOUHCIBO
0bue2o, 0cobenH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTIL,

YeneHanpasienHo U OCO3HAHHO PA36UBAMb CE0U KOMMYHUKAMUBHbLE COCOOHOCIU, 0C8AUBANDb
HO8ble A3bIK08ble CPedCmaa;

0CO3HABAMb C80I0 OMBEMCMBEEHHOCb 30 00CMOBEPHOCHb NOJYHUEHHbIX 3HAHULL, 3d KAYECmE0
BbINOJIHEHHO20 NPOEKMA.



TEMATHYECKOE INTAHUPOBAHHUE

LeseBoii npuoputer Ha ypoBHe OOO: co3nanue OnaronpuUsTHBIX YCIOBUH Ui pa3BU-

THUA COIMAJIbHO 3HAYUMBbIX OTHOILIEHUH IIKOJILHUKOB H, IPpCKAC BCCTO, ICHHOCTHBIX OTHOUIC-

HUU:

1. K ceMmbe Kak IJ1aBHOU OIIOPE B KM3HU YCIIOBCKA U UICTOUYHHUKY €TI0 CHACTbA;

2. K TpyAy KaKk OCHOBHOMY CMOCOOY JOCTIDKEHUS KHU3HEHHOTO OJIarormoydusi 4eloBeKa,
3aJI0Ty €ro yCIIENIHOTO MPO(ECCHOHATBFHOTO CaMOOTIPEICICHUS W ONIYIIEHHUS YBEPEHHO-
CTHU B 3aBTpPAllIHCM IHC,

3. K CBOeMy OT€4ecTBY, CBOEH Masoi u 0oibiiol PonuHe kak MecTy, B KOTOPOM 4YEJIOBEK
BBIPOC U MO3HAJ IICPBBIC PAAOCTH U HEYyAa4YU, KOTOpPAA 3aBClllaHa €My NPCAKaMU U KOTO-
PYIO HY’)KHO oOeperaTh;

4. X mpupoje Kak UCTOYHMKY >KM3HHM Ha 3eMJie, OCHOBE CaMOro €€ CYyIECTBOBaHMS, HyX-
JIAIOILEHCs B 3aLUTE U IOCTOSTHHOM BHUMAaHUM CO CTOPOHBI YEJIOBEKa;

5. K MUY KakK IVIABHOMY MPUHIIMITY Y€JI0OBEYECKOTO OOMICKHUTHS, YCIOBHIO KPETIKON JIPYK-
Obl, HaJIAXMBAHUIO OTHOLIEHUH C KoJUleraMu Mo paboTe B OyAyIleM U CO3aHUIO
OJ1aronpHUsITHOrO MUKPOKJIMMaTa B CBOEH COOCTBEHHOM CEMbE;

6. K 3HaHWAM KaK MHTEIUIEKTyaJlbHOMY pecypcy, olOecrieunBaroiieMy Oyiyliee 4eroBeka,
KaK pe3yJbTaTy KpOIOTIMBOIO, HO YBJIEKATEIbHOTO Y4eOHOIO TPy /a;

7. K KyJbType Kak J{yXOBHOMY OOraTcTBY OOILIECTBAa W BaXXHOMY YCIIOBHMIO OIIYIIEHUS 4e-
JIOBEKOM IIOJIHOTBI IPOKMBAEMOM JKU3HHU, KOTOPOE JAlOT €My YTEHHME, My3blKa, UCKYC-
CTBO, T€ATP, TBOPUYECKOE CAMOBBIPAKECHHUE;

8. K 3JI0POBBIO KaK 3aJI0Ty JIOJTOM W aKTUBHOM JKU3HU YEJI0BEKa, €r0 XOPOIIEro HaCTPOSHHUS
Y ONITUMHUCTHYHOTO B3IUIJ1a HA MUP;

9. K OKpYXaroIlluM JIIOJIIM Kak 0e3yclIOBHOI M aOCOIIOTHOM LIEHHOCTH, KaK paBHOIIPABHBIM

COHAJIBHBIM IAapTHEPaAM, C KOTOPbIMU HGOGXOI[I/IMO BBICTpanBaTb noGpomenaTenLHHe u
B3aUMONOAACPKUBAOIINC OTHOUICHUS, NAOIINEC YCIIOBCKY PANOCTb O6IJ_ICHI/ISI n I103BO-
JIAOIUC n3oeraTh YyBCTBa OJIMHOYCCTBA,

10. k camuM cebe Kak X03s€BaM CBOEH CYI[B6BI, CaMOOIIPCACIIAIOINUMCI 1 CaMOpCain3y -

FOIIUMCSI TMYHOCTSIM, OTBEUYAIOIIIUM 32 CBOE COOCTBEHHOE Oy TyIIIee.

TEMATHYECKOE INTAHUPOBAHHUE
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ITOYPOYHOE IIJIAHUPOBAHMUE (KTII)

Ne | Jlara Tema ypoka JdomamHee 3a1aHue
n/n
1 01.09 Ompenenenre TPUTOHOMETPUUECKUX (PyHKIUN 3aanne B TeTpa
yrioB ot 0° go 180°.
2 04.09 | ®opmyJibl IPUBEICHUS. 3agaHue B TETPAaH
3 08.09 | Teopema KOCHHYCOB. 17]4;,67’47‘;’}2’2N9739’741 746,747,
4 11.09 | Teopema KOCUHYCOB. I1.79,80, 81 Ne753, 7596, 76368
5 15.09 | Teopema KOCUHYCOB. 17_168312:5,27’;;&755’760’761’ 757,
6 18.09 | Teopema CHHYCOB. I1.83, No7816,780a7840,787
7 22.09 | Teopema CHHYCOB. 1184, Ne789-791
8 25.09 | Teopema CHHYCOB. 1176-82, No769, 770,772
9 29,09 HaxosxeHne IuH CTOpPOH M BEJIIMYWH YTJIOB 1183, Ne782, 7846, 785, 787
TPEYTOJIbHUKOB.
10 02.10 | Pemienne TpeyroiabHUKOB. I1.86, Ne911,91468,915
11 06.10 | Pemenne TpeyrojbHUKOB. 9H2'88’7’ Ne918, 919, 9266r, 927,
12 09.10 | Pemenue TpeyroJbHUKOB. 188,89, Ne933,935,936
13 13.10 | PemeHue TpeyrojibHUKOB. Ne944,9476, 9486,9496
14 16.10 [IpakTUueckoe MpuMEHEHNE TEOPEM CHHYCOB U Ne946,9516
KOCHHYCOB.
15 20.10 [TpakTnyeckoe npumMeHeHue TeopeM cunycoB u | [190-92, Ne962, 964a, 9660r,
KOCHHYCOB. No9728
16 23.10 KonTpoabHas [')'aﬁoTa no reme ''Pemenue Ne 974, 976, 977
TPEYroJbHUKOB' .
17 27.10 | IloHaTue o npeoOpa3oBaHUU MOAOOHS. Ne9696,970, 978,979
18 10.11 CoOTBETCTBEHHBIC  3JIeMEHThl  1oJ00HBIX | Jlom. rmaBbl: [112,13, Ne42 43,
dburyp. KapTOYKH K 3a4ETY
19 13.11 CooTBeTcTBEHHbIE  3JeMEHThl  NoJ00HBIX | Bompocs! k rnase 10,
dburyp. Ne990,992, 993,996
Teopema o mpou3BeIEHUN OTPE3KOB XOP/I, TEO-
20 17.11 | pema o0 mnpou3BeACHUU OTPE3KOB cekymmx, | [193-95, Ne 1011,1014
TeopeMa O KBaJpaTe KacaTeJIbHOM.
Teopema o mpou3BeEHUN OTPE3KOB XOP/I, TEO-
21 20.11 | pema o mpow3BeneHUHU OTPE3KOB cekymwmx, | [193-95, Ne 101561
TeopeMa O KBaJpaTe KacaTeJIbHOM.
Teopema o mpou3BeEHUN OTPE3KOB XOP/I, TEO-
22 24.11 | peMma 0 mpOU3BENCHUH OTPe3KOB cekymux, | Nel017as, 10186r, 1019aB
TeopeMa O KBaJpaTe KacaTeJIbHOM.
23 2711 [IpuMeHeHre TeopeM B pEIIeHUH reoMeTpHhye- 1196, Nel021, 1023
CKHX 3a/1ad.
24 01.12 | [IpumeHeHne TeopeM B pemieHuu reomerpuue- | JI'm.21, Nell,12,14




CKMX 3a/1ad.

[IpuMeHeHre TeopeM B pellIeHUU TeoMeTpuye-

25 04.12 I197, Ne1025aBn
CKHX 3aJ1ay.
Kontpoabnas padora no teme "Ilpeodpa3so-
26 08.12 | Banme noaoous. Metpuueckue | [198, Nel025exn
COOTHOLIEHUSI B OKPYKHOCTH'"'.
27 11.12 Onpenenenne BekTopoB. Dusmueckuit  u | [1.99, Ne1027, 1028, 1031a6,
) T€OMETPUYECKHUI CMBICI BEKTOPOB. 1032
78 15.12 CroxeHue W BBIUUTAHHUE BEKTOPOB, YMHOXE- I1.103, Ne10446,10476
HUE BEKTOpaA Ha YHCJIO.
29 18.12 CroxeHue W BBIUUTAHHUE BEKTOPOB, YMHOMKE- T1.104, Ne1050,1052
HHE BEKTOpa Ha YHCJIO.
30 2712 CroxeHue W BBIUUTAHHUE BEKTOPOB, YMHOXKE- Nel049, 1055, 1056
HUE BEKTOpa Ha YHCJIO.
31 2512 Pa3znoxenue BekTOopa Mo ABYM HEKOJUIMHEAp- KP, B.1,2 (I yposen)
HBIM BEKTOpaM.
32 29.12 | KoopauHaThl BEKTOpA. I1.105, Ne10818r,10830r,
33 12.01 CxkanspHoe Mpou3Be/IeHHE BEKTOPOB, €T0 MPHU- I1.106, Nel0846r e
MEHEHUE JJIsl HAX0XKICHUS JIJTUH U YTJIOB.
34 15.01 CkansipHoe Mpou3BeJI€HUE BEKTOPOB, €r0 MpHU- I1.107, Ne 1085, 1086
MEHEHHUE JIJIsl HAXOXKJACHUS JUIMH U YTJIOB.
35 19.01 | Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. I1.109, Ne 1100
11108,
36 22.01 | Pemenue 3aaa4 ¢ MOMOIIBbIO BEKTOPOB. Nel087(3.5).1088(2.5).1093
37 26.01 [IpuMeHeHre BEKTOPOB JUIsl pELIEHUs 3aaad Nel095,1097,1098,1099,
bu3uKy.
38 29.01 | KontpoJsbHas pa6ora no teme "Bekropsr'. | I1.110, No1104a,11056r
39 02.02 | JlekapToBbl KOOpAMHATHI TOYeK HA muiockocTu. | IT110, Nel1106, 1107, 1111, 1113
40 05.02 | YpaBHEeHUE IPSMON. Nol125, 1127, 1128
41 09.02 | YpaBHeHHE IPsIMOIA. Nel129, 11326
42 12.02 | YpaBHEHHE OKPYKHOCTH. HOMOTOBHT?HBHHH Bapuant
KOHTPOJILHOH PaOOThI
43 16.02 Koop;[HHuaTLI TOYEK MEPECEUCHUS OKPYKHOCTH | \o 113 3.1134,1136
Y TIPSIMOTA.
44 19.02 Metoa KOOpAUHAT TIPH PEIICHUH TeOMETpHYe- IL.113, Nel 148a
CKHX 3aJla4, TPaKTUYECKUX 3a/ad.
45 26.02 Metoa KOOpAMHAT MIPU PELICHUH reoMeTpHrye- T1.114, Nel 1496
CKHX 3aJ1a4, MPaKTHYECKUX 3a7a4.
46 01.03 Metoa KOOpAUHAT TIPH PEIICHUH TeOMETpHYe- TL.115, Nel155,1156
CKHX 3aJla4, TPaKTUYECKUX 3a/ady.
47 04.03 KonTpoabnast padora no Te'l:’le JdexapToBbl TL113-115, Nel160, 1161
KOOPJAMHATHI HA IJIOCKOCTH' .
48 11.03 [IpaBuibHBIE MHOTOYrosbHUKHM, BbruucieHue | [1116, Noe1162,1163, 1165,
) WX DJIEMEHTOB. nom.3
49 15.03 | Yucno w. JIyinHa OKPY>KHOCTH. 11117, Ne1168, 1167, gom.2




50 18.03 | Yucno w. JytnHA OKPY>KHOCTH. Nell175, 1176, 1178
51 22.03 | JInvHA TyTH OKPY>KHOCTH. Nell70, 1171
52 01.04 | Panuannas Mepa yria. Nel172, 11746, 1183, non.4
53 05.04 | Ilnomaas Kpyra, CEKTOpa, CETMEHTA. I1.118,119, Ne1184, 1187,1188
54 08.04 | Ilnomaas Kpyra, CEKTOpa, CETMEHTA. 11.120,121, Ne1186, 1190, 1192
55 12.04 | [Inomane kpyra, CeKTOopa, CErMEHTa. 11]1 ;é,z’llzzgg e1193, 1195, 1197,
56 15.04 | IloHsTHE O ABMKCHUU INIOCKOCTH. I1.124, Ne1203, 1207,1211
57 19.04 | [1apanienbHbIN IEpeHOC, TOBOPOT. I1.125, Nel1213, 121406, 1217
58 22.04 | ITapannenbHbIN IEpeHoc, MOBOPOT. I1.126, Ne1219,12200, 1222
59 26.04 | ITapannenbHbIN IEpeHoC, TOBOPOT. I1.127, Ne1224,12266, 1227
60 03.05 | ITapamienbHbIN HEPEHOC, TOBOPOT. Nel1229,1230,1231
[Ipunoxenus, m.1., NIOBTOPUTH
61 06.05 | [IpuMeHeHne NBUKEHNH NIPU PELICHNH 3aa4d. | BONPOCHI K riasel, Nel257,
1258
KonTpoubnast padora no temam "IlpaBuiasb- | [Ipunoxenus, n.2., HOBTOPUTH
62 13.05 | Hble MHOT0yTr0JIbHUKH. OKpYXKHOCTB. | BOIIPOCHI K TJIaBe 3.
JBukeHust miockocTu''. Nel269,1274
63 17.05 HOBTOPGHI/IQ, 00o0menue, cucrematusanus | JJugakTuueckue MaTepuabl
3HAHHM.
64 20.05 | UToroBasi KOHTpOJIbHas1 padoTa. JlnnakTuyeckre MaTepuabl
65 24.05 HOBTOPGHH@, 0006menne, cucrematuzanus | JIMgaKTHYECKUe MaTepUaIbl
3HAHMM.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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CUCTEMA OIIEHKH JTOCTUXXEHUM IIJIAHUPYEMBIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

OneHka yCTHBIX OTBETOB 00Yy4aroIUXCsl.

Omeem oyenugaemcsa ommemkoi «5», ecnu odyuarouwuiica:

® TI0JIHO PacKphUI COJIEpKaHUE MaTepuaia B o0beMe, MPeayCMOTPEHHOM MPOrpaMMOi U y4eOHHU -
KOM;

® U3JIOKWI MaTepuall TPaMOTHBIM SI3bIKOM B OINPEACIICHHON JIOTMUECKOW MOCIEN0BAaTEIbHOCTH,
TOYHO UCIOJIb3Yys] MAaTEMAaTUUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

® TIPaBUILHO BBITIOJHUI PUCYHKH, YEPTEXKHU, TPpadUKH, COMYTCTBYIOIINE OTBETY;

® [I0Ka3aJl YMEHHE WJUIIOCTPUPOBATH TEOPETHUYECKUE TMOJOKEHHSI KOHKPETHBIMU MPUMEpPAMH,
MIPUMEHSTh UX B HOBOUM CUTYyAaIlMH MPHU BBIMOJIHEHUU MPAKTUYECKOTO 3aJaHHUS,

® TIPOJEMOHCTPUPOBANl YCBOEGHUE paHEe M3YUYEHHBIX COMYTCTBYIOUIMX BOMPOCOB, CHOPMUPOBAH-
HOCTb U YCTONYMBOCTH MCIOIB30BAHHBIX IPU OTBETE YMEHUN U HABBIKOB;

® OTBEYAJI CAMOCTOSITEIIFHO O€3 HaBOISAIIUX BOTIPOCOB YUUTEIIS;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPHU OCBEIICHHH BTOPOCTETEHHBIX BOMPOCOB WM B
BBIKJIQ/IKaX, KOTOPbIE YUYEHHK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

Omeem ouenugaemca ommemkoi «4», €CIv OH yI0BIETBOPEH B OCHOBHOM TpeOOBaHMIM Ha

OTMETKY «5», HO TIPH 3TOM UMEET OJINH U3 HEJIOCTATKOB:

® B H3JI0XEHHH JOMYIIEHBl HEOOJbIINE MPOOENbl, HE MCKA3UBIINE MAaTEMaTHYECKOTO CO/epKa-
HUA OTBETA, UCHIPABJICHHBIC 110 3aMCUYAHUIO YUYUTCIIA,

® JIOMyIIEHB OMIMOKH MK OoJiee JBYX HEITOYETOB IPH OCBEIIEHHH BTOPOCTEIIEHHBIX BOIIPOCOB
HJIN B BBIKJIAAKaX, KOTOPBIC YUCHUK JICTKO UCIIPABUII 110 3aMCUAHUTIO YUUTCIIA.

Ommemka «3» cmagumcs 6 c1e0yiouux Cayuanx:

® HEMOJHO WM HEMOCIEJO0BaTeIbHO PACKPBITO COAEpKaHME MaTepuala, HO MOKa3aHo ooliee
MMOHMMAaHKE BOIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHBIE /ISl JaIbHEHIIIET0 yCBOe-
HUS TporpaMMHOr0 Mmarepuana (ompeaeneHHble «TpeOoBaHUAMH K MaTeMaTUYECKOM
MOJITOTOBKE yUaIIUXCS»);

® VMEIIMCh 3aTPyJHCHUS WU JOMYIICHBI OIMMOKW B ONPEACIICHUHN MOHITHHA M, WCIIOIH30BaHUH
MaTeMaTHYECKON TEPMHHOJIOTHH, YepTeXaX, BBIKIAJKAX, MCIIPABJICHHBIC TMOCIE HECKOJIbKHX
HABOJISIIIUX BOIIPOCOB YUUTEIS;

® YYEHHK HE CMIPABUJICS C MPUMEHEHHEM TEOPUU B HOBOM CUTYyallUU MPH BBIMOJIHEHUU TIPAKTHYE-
CKOTO 33JIaHUs, HO BBITIOJIHUII 3a/1aHusl 0053aTeIbHOTO YPOBHS CIO0XKHOCTH IO JaHHON TeMe;

® TIpY 3HAHWHM TCOPETHYECKOTO MaTepHajia BBISBICHA HEIOCTATOYHAS C(OPMHUPOBAHHOCTH yMe-
HHUI 1 HABBIKOB.

Ommemxka «2» cmasumcsa 6 cieOyIOUUX CaAy4anx:

® HE pacKpbITO OCHOBHOE COJIEPKaHUE YUEOHOT0 MaTepuaa;

e 0O0HapyXEHO HE3HaHWE WJIM HEMOHMMAaHHWE YYEHHUKOM OoJjibliel uiau Haulosiee BaKHOW 4acTH
yueOHOro MaTepuana;

® JIOMYIIEHBI OIIMOKY B ONPENIeIIeHUH MOHATHI, TIPU HCIIOIBb30BaHUH MAaTEeMaTHUECKOW TEPMUHO-
JIOTHH, B PUCYHKaxX, 4epTexax WIN rpaukax, B BbIKJIAAKaX, KOTOPble HE UCIPABIIEHBI MOCIE
HECKOJIBKMX HaBOJSIIMX BOIIPOCOB YUUTENS;

® YYEHHUK OOHApYKWJ NOJHOE HE3HAHHE M HEMOHMMAaHUE M3y4aeMOro MarepHaja Wi He CMOT
OTBETUTh HU HA OJIUH U3 ITOCTABJIEHHBIX BOIIPOCOB M0 N3y4YaeMOMY MaTepualy.

OuneHka NUCbMEHHBIX KOHTPOJBLHBIX PA00T 00y4al0IIuXCs.

Ommemka «5» cmagumcs 6 CﬂeOyromux cyuanx.:
L4 pa60Ta BBITIOJIHEHA ITOJIHOCTBIO.



¢ B JIOTHYCCKUX PACCYKICHUAX U 000CHOBAHHUSIX HET HpO6€JIOB u OI_HI/I60K;
¢ B PCHICHWU HCT MATCMATUYCCKUX ook (BO3MO)KHa OJHa HCTOYHOCTD, OITMCKAa, HEC ABJIAIOIIA-
SACA CICACTBUEM HE3HAHUA WM HCIIOHMMAaHUA y‘IG6HOI‘O MaTepHana);

Ommemka «4» cmagumcs, ecnu:

e paboTa BHINIOJHEHA MOJHOCTHIO, HO 0OOCHOBAHHUS LIATOB PELICHUS HEIOCTATOYHHI (€CITU yMe-
HUS 000CHOBBIBATH PACCYKJICHUS HE SIBJSUIMCH CTICIIHAIBHBIM OOBEKTOM MPOBEPKH );

e JOMyIIeHa O[HA OIMOKA WJIM JIBA-TPH HENIOYETa B BBIKJIAAKAX, YepTEkKax WU rpadukax (eciu
9TH BUJIBI pa0OTHI HE SBISUTHCH CIIEIUAIBHBIM 00BEKTOM MTPOBEPKHU);

Ommemka «3» cmagumcs, eciu:
e JIONyIIEHBI 0OJiee OJHOM OMIMOKHM MM OoJiee JBYX- TPEX HEIOYETOB B BBIKJIAJKAX, YePTEIKAX
WK rpaduKa, HO yJaluics BiageeT 00A3aTeIbHBIMA YMEHHUSMH I10 POBEPSIEMOil TeMe.

Ommemka «2» cmagumcs, eciu:

e JIOMYIIEHBI CYIECTBEHHBIE OMIMOKH, MOKAa3aBIINe, YTO YYAIIUHCS HE BIaJeeT 00sS3aTeIbHBIMU
3HAHUSAMU 110 TAaHHOW TEME B TTOJIHOW MEpE;

e paboTa mokaszaja IMOJHOE OTCYTCTBHE y yYaIllerocsi 00sS3aTeIbHbIX 3HAHUM, YMEHUH 110 TpOBe-
psieMOM TeMe WIIM 3HAYUTENIbHAsI 4aCTh Pa0O0ThI BHIMIOJHEHA HE CAMOCTOSTENBHO.

O0mas kaaccuukanus omuodOK.

IIpu ouleHke 3HaHUN, YMEHHI U HABBIKOB 00YYAOLIUXCS CIEAYeT yUUTHIBATh BCE OLIHMOKU
(rpyObie u HerpyObI€) U HETOUETHI.

I'pyObIMu cuuTaroTCst OIMOKH:

® HE3HAHHE OINpPEICTCHHsS] OCHOBHBIX MOHSTHIA, 3aKOHOB, TIPABHJI, OCHOBHBIX IOJIOKEHUN TEOPHH,
He3HaHue (GopMyJI, OOIICTPUHATHIX CHMBOJIOB 0003HAYCHUH BEIIMYUH, STUHUL] KX U3MEPCHHUS,

e He3HaHHE HAUMEHOBAHUI €IMHUI U3MEPECHHUS,

® HCYMEHUE BBIJICIUTH B OTBETE INIABHOE;

¢ HEyMEHHUE IPUMEHSATH 3HAHUS, AITOPUTMBI JJIs PEIICHUS 3a/1a4;

e HCYMEHHUE JieJaTh BBIBOBI U O0OOIICHHUS;

® HEyMEHHUE YUTaTh U CTPOUTH IpadUKH;

® HEYMEHHUE MOJIb30BATHCS MIEPBOUCTOYHUKAMU, YICOHUKOM U CIIPABOYHUKAMHY,

e TI0TEpsI KOPHS WA COXPAHCHUE TTOCTOPOHHETO KOPHS;

e oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HHX;

® paBHO3HAYHBIC UM OLINOKH;

® BBIUKCIIUTEIIbHBIE OMMOKHU, CCIIM OHU HE SBJISIIOTCS OIUCKOMM;

® JIOTMYECKHE OIIUOKHU.

K Herpy0biM ommékam ciiefyeT OTHECTH:

® HETOYHOCTh (POPMYJIHPOBOK, ONpECIICHUH, MOHITUN, TEOpUli, BbI3BaHHAs HEMOJIHOTOM oXBara
OCHOBHBIX IPU3HAKOB ONPEIEIAEMOr0 OHATHU WA 3aMEHOM OJHOIO - IBYX M3 DTHUX IPHU3HA-
KOB BTOPOCTETICHHBIMY;

® HETOYHOCTbH Irpaduka;

® HEpALMOHAIBHBIM METOJ PEUICHMS 337a4d WM HELOCTATOYHO ITPOJYMAHHBIN IUIaH OTBETA (Ha-
pyILIEHUE JIOTUKH, TOJIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

e HepalMOHAJIbHbIE METO/IbI PAOOTHI CO CIIPABOYHON U JIPYroil IUTEpaTypoii;

e HEyMEHHUE pellaTh 3a/1a4M, BHIMOJIHATH 3a/1aHUs B 0OIIIEM BUJIE.

Henoyeramu sBIIAIOTCS:
e HepalMOHAJbHbBIC IPHEMbI BHIYHUCICHUH U TpeoOpa3oBaHuii;



e HeOpeXHOE BHITIOJIHEHHUE 3aMMceil, yepTekel, cxeM, Tpa(uKoB.

Onenka HpOCKTHOﬁ ACATECJIBbHOCTH YUYAIIUXCH

Kpurepnii 1 IIponykT (MaTepuaan3oBanHbii pesyabrat 1Y) bansl
2 o |11 Hosuzna. OpurnHaabHOCTh. Y HUKAJIHHOCTD 1-2
g § 1.2 OnTuManbHOCTh (HAWIIYYIlIee COYSTaHNE TApPaMeTPOB MPOIYKTA) 1
== 113 OCTETUYHOCTh 1-2
MakcumMajibHOE KOJIHYeCTBO 0AJI10B 5
Kpurepnii 2 | Ilpouecc (paboTa 1o BbINOJHEHHIO POEKTA)
2.1 AKTyaJIbHOCTh 1-2
2.2 | IlpobaeMHOCTh 1-2
2 2.3 CooTBeTcTBHE TpeOOBAHMSIM 00bEMa 1
g 2.4 | ConepxaTenpbHOCTh 1-3
§ 2.5 3aBepILICHHOCTh 1
g 2.6 | Hainume TBOpUECKOro KOMIIOHEHTA B IPOLIECCE TPOEKTUPO- 1-2
a BaHUs
2.7 | KOMMYHUKAaTUBHOCTb (B IPyIIIOBOM IIPOEKTE) 1-2
2.8 CaMocCTOsITEeIbHOCTD 1-3
MakcumasbHOe KOJIH4eCcTBO 0a/UI0B 16
Kpurepuii 3 | KadyecTtBo opopmjieHus: MmaTepuaja
o o |32 | Marepuan opopmiicH ¢ rpyObIME HAPYIICHUSIMH TPEOOBaHHH 0
g GE 3.3 | JlonymieHbl He3HAUYUTENIbHBIC HAPYIICHHUS TPEOOBAHUHI 1-2
== [34 Marepuan ohopMIICH B COOTBETCTBHH C TPEOOBAHUSAMU 3-4
MakcumasbHOe KOJIH4YeCTBO 0a/UI0B 4
Kpurepuii 4 | 3ammura npoekra
4.1 KadectBo moxinama (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1I€TTOCT- 1-3
HOCTb,
2 MOJIHOTA TMPe/ICTaBICHHS MPOOIEMbl, KPATKOCTh, YETKOCTb, SC-
ﬂg HOCTh (DOPMYITHPOBOK)
2 4.2 OTBETHI HA BOIIPOCHI 1-3
g 4.3 | JINYHOCTHBIE NPOSIBJICHUS JOKJIaJUUKa 1-2
= 4.4 | KynbTypa peun JoKJIaTdruKa 1-2
MakcumasbHOe K0JIH4eCTBO 0a/UI0B 10
MakcumMaJjibHOE KOJIHYeCTBO 0AJJI0B 10 BCeM KPUTEPUsIM 35

IlepeBox 0a/1J10B B OLIEHKY

85% oT MakcuManbHON cCyMMBbI 0amioB, 35-30 6amioB — «5»
70-85 %, 29-25 6amioB — «4»
50-70 %, 23-17 6amioB — «3»

0-49 % -

«2»




Kpurepun u nokaszareyid OlleHHBAHUSA UCCIIEA0BATEIbCKOM

ACATCJIbHOCTH oﬁyqalomerom

Kpurepwnii 1 YpoBeHb aKTYaJILHOCTH T€MbI HCCJIE0BAHUS banabt
2 1.1 AKTYaJIbHOCTbh TEMBI HCCJIEJOBAHUSI HE JOKA3aHA 0
% 1.2 [IpuBeneHb HEAOCTATOYHO YOCAUTENbHBIE JOKA3aTeIhCTBA aAK- 1-2
2 TYyaJIbHOCTU TE€MbI UCCJIEIOBAHUS
= 1.3 [IpuBeneHbl 1OCTaTOYHO YOSAUTEIbHBIC TOKA3aTeIbCTBA AKTY- 34
= JIbHOCTU TEMBI UCCJIEIOBAHUS
Kpurepmii 2 KauecTBO coaepxaHusi MCCJIeTOBAHUSA
2.1 COOTBETCTBHE COJICPIKAHUS UCCISTOBAHMS €TI0 TEME
= 2.1.1 | ConepxaHue HUCCIEAOBAHUS HE COOTBETCTBYET 3asiBICHHOMN 0
g TEME
§ 2.1.2 | ConepxaHue UCCIEOBaHMs HE B ITOJIHOM MEPE COOTBETCTBYET 1-2
s 3asBIIEHHOH TeMe
a 2.1.3 | ConepxaHue uccie0BaHusl B IOJTHONM MEPE COOTBETCTBYET 3-4
3a51BJICHHOU TEMeE
2.2 | JlornuHOCTh U3JI0KEHHs MaTepHasia
z 2.2.1 | Marepuai u310K€H HE JJOTUYHO, HE CTPYKTYPUPOBAH, XaOTH- 0
g 4eH
§ 2.2.2 | HemocraTouHo cobto1aeTcst JOTUYHOCTh M3JI0’KEHUS MaTepra- 1-2
g na
= 2.2.3 | Marepuai u3J105K€H B CTPOTOM JIOTMYECKOM MOCTIEI0BATEIbHO- 3-4
CTH
2.3 | KonnyecTBo U pa3HooOpa3ue UCTOYHUKOB HHPOpPMAIHH
= 2.3.1 | OTcyTCcTBHE CIMCKa HCTOYHUKOB HH(OpMaLUu 0
ot 2.3.2 | Micnonb30BaHbl OTHOTHUITHBIE HCTOYHUKH HHOpPMAIIHH 1
§ 2.3.3 | Mcnonp30BaHO HE3HAYHUTENIBHOE KOIMYECTBO HCTOYHUKOB 2
5 uHbOopMaILUU
= 2.3.4 | Micnonp30BaHO 3HAYUTEIHLHOE KOJIMYECTBO Pa3HOOOPa3HbBIX HC- 3-4
TOYHUKOB WHGOpMAITUU
Kpurepmii 3 KauecTB0 0hopmiIeHNsI MCCIIEIOBATEILCKOT0 MAaTEPHUAJIa
= 3.1 CootBercTBHE OPOPMIICHHUSI IPUHATHIM TPEOOBAHUAM _
é = 3.1.1 | Marepuan odopmiieH ¢ TpyObIMH HAPYIICHUSIMH TpeOOBaHUI 0
c @ 3.1.2 | JlonyuieHsl He3HAYUTEIbHbIE HApYIIEHUs TpeOOBaHUI 1-2
= 3.1.3 | Marepuan oopMIIeH TOYHO B COOTBETCTBUU C TPEOOBAHUSIMU 3-4
MakcuMaabHOE KOJIHUYECTBO 0aJlsIoB 20

IlepeBoa 0a/1J1I0B B OLIEHKY

85% ot MakcuManbHON CyMMbI 0asuioB, 20-17 GamoB — «5»
70-85 %, 16-14 6amnoB — «4»
50-70 %, 13-10 6ammoB — «3»

0-49 % - «2»




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOT'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
Artanacasn JI.C. byry3oB B.®. Kagomues C.b. [Tozausk 3.0 FOauna .M. I'eomerpus. 7-9 kiac-
cel. «IIpocBemenuey, 2023.

METOIUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

e VYyebnuk. 7-9 xnaccel. Aémopwi: Atanacsia JI.C., byty3os B.®., Kagomuer C.b., [To3nsik 2.1,
O anua N.N.

e PaGoune terpaau. 7, 8 u 9 xnaccel. Aémopwi: Atanacsu JI. C., Byry3os B.®., 'masros 10.A.,
O auna ..

e Jlupaktuyeckue Marepuanisl. 7, 8 u 9 kiaccol. Aémopuwl: 3uB b.I'., Maiinep B.M.

e Temartuueckue Tecthl. 7, 8 u 9 xknaccel. Aémopwui: Mumenko T.M., biunkos A.Jl.

e CamocTosTeIbHBIC U KOHTPOJIbHBIC PaboThI. 7, 8 u 9 kiaccel. Aémop. Nuenckas M.A.

e JluarHoctuueckue TecTbl. 7-9 knaccel. Aemop: Poixux B.A.

e Meroanueckue pekomeHaauuu. 7, 8 u 9 xknaccel. Aemopwi: Atanacsu JI.C., byty3os B.®.,
I'mazros FO.A. u ap.

e COopHHK MPUMEPHBIX paboumx nporpamm. 7-9 kiaccel. 4émop. bypmuctpona T.A.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

www.alleng.ru/edu/math1.htm - x ypoky marematuku;

comp-science.narod.ru/didakt.html - TunakTudeckue mMarepuas;

InternetUrok.ru - Buneoypoxu;

http//www.allmath.ru-Bcst MmaTemaTuka,

http//www.exponenta.ru-o0pazoBaTeabHbII MATEMaTUYECKUNA CalT;

http //www.matem.hl.ru — maremaTuka on-line;

OnexTpoHHas 6ubnuoreka «2000 3agay o Mmatemaruke». Anredpa 7-9 knaccel. CDROM;
Anrebpa 7-9. CoBpeMeHHbIH yueOHO-MeTonueckuii komrieke. CD-ROM;

Enunas xomnekuus LIOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

http://mathem.h1.ru — marematuka on-line;

http://www.exponenta.ru - 00pa3oBaTeJIbHbI MaTEMaTHYECKUI CalT;

«3Onexrponnast oubdauorexa2000 mo maremarukey, CD-ROM;
www.mathvaz.ru/index.php - Jlocbe yuuTens MaTeMaTHKH.
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