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PABOYASA ITPOT'PAMMA

(ID 5922423)

I'EOMETPUA

Yuurtean: 3r13a JK.B.

Kiaace: 9b

KoauvecTBO 4acoB, 32 KOTOpoe peanusyercs paboyasi mporpaMma: 4acos.

(npeomem)

3a roa 1 yerBepTh | 2 yeTBepTh | 3 YeTBEPTH | 4 YETBEPTH Bcero
Bcero 16 15 21 13 65

KoHTposnbHbIe 1 1 2 2 6
paboThI

Pocros-Ha-/lony

2024 — 2025 yueOHblii roj




HHOACHUTEJIbHASA 3AITMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JelOB IIKOJIbHOM MAaTEeMaTUKH, UMEIOIINUNA CBOEH LENbIO
00ecreynTh N3y4eHHne CBOICTB M pa3MepoB (PUTyp, X OTHOIICHUH U B3aMMHOE PaCIIOI0KEHHUE, OITHU-
paeTcs Ha JIOTMYECKYI0, JOKA3aTeIbHYIO JIMHUIO. [[EeHHOCTh N3y4eHUsl TEOMETPUU HA YPOBHE OCHOB-
HOro o011ero o0pa3oBaHus 3aKJII0YAETCA B TOM, YTO O0yYarOIIMIACS YUUTCS IPOBOAMUTD JOKA3aTeNb-
HBIE PACCYKJIEHUS, CTPOUTH JIOTUYECKHE YMO3AK/IIOUYEHHUs, JOKA3bIBATh UCTUHHBIC YTBEP)KICHUSA U
CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIEHHUS «OT MPOTHUBHOIO», OTJINYaTh CBOM-
CTBa OT IIPU3HAKOB, (OPMYJINPOBATh OOPATHBIC YTBEPHKICHUS.

BTopoil nenpro u3y4eHus: reOMETPUM SABIIETCS UCIIOIb30BAHKUE €€ KaK MHCTPYMEHTA IIPU pelle-
HUM KaK MaTEMaTUYECKUX, TAK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B pealibHOM xu3Hu. O0yua-
IOIIMIACS TOJKEH HAYYUTHCS ONPEACTUTh TEOMETPUUYECKYIO (DUTYPY, ONUCATH CIIOBAMH JaHHBIN Yep-
TEX UM PUCYHOK, HAWTHU IUIOIIA/lb 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOIMMYIO JUIMHY OIITOBO-
JIOKOHHOT'O Kabelis Ui TpebyeMble pa3Mepsl rapaxa s aBTOMOOWIs. DTOMY COOTBETCTBYET BTO-
pasi, BBIUNCIUTENbHAS JIMHUA B U3y4eHUH reoMeTpud. Ilpu peniennn 3agad npakTHYECKOro Xapak-
Tepa 0OydaroLMiCsA YYUTCS CTPOUTh MAaTEMAaTHYECKHE MOJEIM PEAIbHBIX XMU3HEHHBIX CUTYallHi,
IIPOBOAMTD BBIYMCIICHUS U OLICHUBATh aIEKBATHOCTH ITOJIY4EHHOI'O pe3yibTaTa.

Kpaiine BaxxHO OAUEPKHUBATH CBA3M F€OMETPUU C IPYTUMHU yUEOHBIMU ITPEIMETaMU, MOTUBUPO-
BaTh MCIIOJIb30BATh OIPECIICHISI TEOMETPUIECKUX (QUTYP U OHATHH, IEMOHCTPUPOBATH IIPUMEHE-
HUE MOJyYCHHBIX YMEHHUH B (PM3UKE M TEXHUKE. DTU CBSI3M HanOojee SPKO BUIHBI B TeMax «Bek-
TOpBI», « T pUrOHOMETpHYECKHE COOTHOLICHUM Y, «MeTton koopauHat» u «Teopema [Tudaropar.

VYuebnslit Kypc «I'eomeTpus» BKIIOYAET CIIEIYIOIINE OCHOBHBIC pa3/eibl coaepxanus: «I eomer-
puueckue GUrypsl U uX CBocTBay, «M3MepeHne reoMeTpu4ecKux BeIMUnH», «JlekapToBbl KOOpAU-
HaTbI Ha IUIOCKOCTHY, «BekToph», «/[BruxkeHus miockoctny, «lIpeodpasoBanus nogoous».

[Tporpamma 1o reoMeTpuu Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus MOATOTOBJIEHA HA OCHOBE
OI'oC 000, ®OIT OO0, Konuenmuu npenoaaBaHusi MateMaTuku B Poccuiickoit ®denepannn
(yrBepkaeHa pacnopsikenueMm [IpasutenbctBa Poccniickoit @enepanyu ot 9 anpens 2016 T Ne 637-
p), deaepanpHOl paboyueit mporpaMMbl BOCITUTAHUS, C YUYETOM paclpeAesIEHHBIX 10 KJIaccaM MpoBe-
psAeMbIX TpeOOBaHMI K pe3ylbTaTaM OCBOECHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o01ero o6pa3oBaHusI.

[TosicHuTenbHas 3aMKMCKa OTpaXkaeT OOLMe eI U 3a]1a4ul U3y4eHHsI TEOMETPUU, MECTO B CTPYK-
Type y4eOHOIO IIaHa, a TaKXkKe MOAX0/Ibl K 0TOOpY COJepkKaHUs U ONPENIeIEHUIO TUIAaHUPYEMBIX pe-
3yJIbTATOB.

Copneprxanne 00y4eHUs! pacKpbIBaeT CoJepKaTelbHbIe JIMHIUM, KOTOPbIE pearatoTcs 1 00s-
3aTeJIbHOT0 U3YYEeHMsI B KaXKJIOM KJIacce Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHusl.

[Tnanupyemsble pe3yibTaThl OCBOEHUS IPOrPaMMBbI 110 TEOMETPUU BKIIIOYAIOT JTUYHOCTHBIE, METa-
IIpeIMETHBIE PE3YNIbTAThI 32 BECh MepHO/] 00yUYeHHs Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus, a
TaK)Ke MpeIMETHbIE JOCTH)KEHNUS 00Yy4aroIIerocs 3a KakKJIplid roJy 00yueHusl.

Pabouas mporpamma 1o reomerpun st 9 b kitacca cocTaBjieHa Ha OCHOBE CIETYIONUX JIOKY-
MEHTOB:

o ®denepanbHbiit 3aKk0H OT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit deaepamumy ¢
yuéToM u3MeHeHul, BHec€HHBIX [Ipukazom Munnpocsemienus ot 31.07.2020 Ne 304 (B penakuuu
ot 04.08.2023 Ne 479-D3).



Oo6unactHoii 3ak0oH «O06 oOpazoBannu B PocToBckoit o6mactu» ot 14.11.2013 Ne 26-3C (B penak-
an oT 24.01.2023 Ne 824-3C).

[Tpuka3 Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsiaka opranuzanuu u
ocyllecTBIIeHUsT 00pa30BaTeNIbHON AESITENLHOCTH 1O OCHOBHBIM OO0IIe00pa3oBaTeIbHBIM IIPO-
rpaMMaM — o0pa3oBaTelbHbIM [TPOrpaMMaM HauajibHOro OOIIETr0, OCHOBHOTO OOIIEro M CPEeIHEro
o01rero oOpa3oBaHUsY.

[Tpuka3z MunuctepctBa npocsemienus PO ot 21.09.2022 Ne 858 "O6 yrBepxkaeHuu deaepaib-
HOTO IepeyHsl y4eOHUKOB, JOMYIIEHHBIX K UCIIOIb30BAHUIO MPU peaIU3alii UMEIOLINX Tocyaap-
CTBEHHYIO aKKpEIUTAIMI0 0Opa30BaTENbHBIX MPOrpaMM HayalbHOTO OOIEro, OCHOBHOIO 00-
HIero, cpeiHero oduero o0pa3oBaHusl OPraHU3ALMSIME, OCYHIECTBISIOIIMMUA 00pa30BaTEIbHYIO
JESTEIbHOCTh M YCTAHOBJICHHS MPEAEIbHOTO CPOKA UCTIOIb30BAHUS UCKITIOUEHHBIX YUeOHUKOB'".
[Tpuka3z Munnpocsemenust Poccun ot 31.05.2021 Ne 287 «O06 yrBepxkaeHnu GeaeparbHOro roc-
yIapCTBEHHOI0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHUs».

[Tpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 yrBepx)acann dhenepanbHoii oOpa-
30BaTEJIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs».

®epnepanbHas pabouas MporpaMma BOCHHUTaHHUS i OO0IIe00pa30BaTENbHBIX OpraHU3alUl
(omoOpena pemreHueM (eneparbHOr0 y4eOHO-METOAUYECKOTO OOBEIUHEHHS TI0 00IIeMy
06pa3zoBanuio, MPoToKo oT 23 mrons 2022 1. Ne 3/22).

IlocranoBneHre 1 7aBHOrO roCyIapCTBEHHOrO caHuTapHOro Bpada Poccuiickonn @enepanuy OT
28.09.2020 1. Ne 28 "O6 yrBepkaenun canutapubix npasui CII 2.4. 3648-20 "Canurapro-smme-
MHUOJIOTMYECKHE TPEeOOBaHMS K OpraHU3alMsIM BOCIIUTaHUS U OOYYEHUS, OTJbIXa U O3/I0POBIICHUS
neTel U Motoaexu'.

IlocranoBneHre 1 7aBHOrO roCyIapCTBEHHOrO caHuTapHOro Bpada Poccuiickont @enepanuu OT
28.01.2021 Ne2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «'uruennueckue HopMaTuBbl U TPEOO-
BaHUs K o0ecrieueHn o 6e30MacHOCTH U (MJIH) O€3BPEIHOCTH AJIs YeTIoBeKa (PaKTOPOB CpeIbl 0OH-
TaHUSD.

OcHoBHast 00pazoBaTeNbHas MPOrpaMMa OCHOBHOT'O 001ero o0pa3oBaHMsl, yTBEPKAEHHAS TPU-
ka3oM aupekropa ot 31.08.2024 Ne 444 .

VYuebnsiit an MAOY «JIuneit Ne 11» na 2024-2025 yueOHBIN 1O/, YTBEPKAECHHBIM TPUKA30M
mupektopa oT 31.08.2024 Ne 444.

[Tonoxenue o padoueit mporpamme MAOY «JIuneit Ne 11y, yrBepk1€HHOE IPUKa30M IUPEKTOpPA
ot 20.08.2024 Ne 380.

Kanennapusiit yueonsiii rpapux MAOY «JIuneii Ne 11» na 2024-2025 yueOHblii ros1, yTBepKIaEH-
HBIN nprKa3zoM aupektopa ot 29.08.2024 Ne 418.



OBHIASI XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA
«T'EOMETPUSI»

Kpaiine Ba)xHO OAUEPKUBATH CBSA3H TEOMETPUH C IPYTUMHU y4eOHBIMU IIPEIMETaMU, MOTHBHPO-
BaTh MCIIOJIb30BATh OIPEICNICHHSI TEOMETPUIECKUX (UTYp U MOHATHH, IEMOHCTPUPOBATH IPUMEHE-
HUE MOJTYYCHHbIX YMEHHUH B (DU3MKE M TEeXHUKE. DTH CBsI3U Haubosee sipKo BUIHBI B TeMax «Bek-
TOpbI», «TpUroHOMETpUYECKHEe COOTHOLIEHU», «MeTton koopauHat» U «Teopema [ludaropar.

YueOHblii Kypc «I'eomMeTpus» BKIIIOUAET CIeAYIONUe OCHOBHBIE pa3iesbl coaepkanus: «['eomer-
pudeckue (GUrypsl U UX CBOICTBay, «M3MepeHue reoMeTpuyeckiux BeIMUUH», «JekapToBbl KOOPAH-
HATHI Ha TUIOCKOCTHY, «BekTopr», «/[Buxkenus miockoctny, «lIpeodpasoBanus mogoous».

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «'EOMETPUS»

['eomeTpust Kak OJMH U3 OCHOBHBIX Pa3/ENIOB IIKOJbHOM MAaTEMATHKH, UMEIOLINNA CBOEH LIEJBIO
o0ecreynTh N3yueHue CBOMCTB U pa3MepoB (GUTYpP, UX OTHOIICHUN ¥ B3aMMHOE PACIIONO0XKEHHE, OIU-
paeTcs Ha JIOTHYECKYI0, J0Ka3aTeIbHYI0 JUHUIO. [[EeHHOCTh N3y4eHUsl TEOMETPUU HA YPOBHE OCHOB-
HOT0 00111ero 00pa3oBaHus 3aKII0YAeTCS B TOM, YTO 00YYAIOIIUNCS YUYUTCS IPOBOAUTH JOKA3aTelb-
HbIE PacCyXIECHUsI, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUS, TOKA3bIBATh UICTUHHBIE YTBEPKICHUS U
CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKIAEHUS «OT MPOTUBHOTO», OTJIUYATh CBOM-
CTBa OT MPU3HAKOB, (POPMYIHUPOBATH OOpPATHBIC YTBEPKIACHHUS.

Bropoii nenpro u3ydeHus TEOMETPHUU SIBISETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU pellie-
HUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUUYECKUX 3a/a4, BCTPEUAIOIINXCS B peaabHoi xu3Hu. O0yya-
IOLUICS TOJKEH HAYYUTHCS OMPEIEIUTh FTE€OMETPUUECKYIO (UTYPY, OIHUCATh CJIOBAMU JAaHHBIN yep-
TEX WM PUCYHOK, HAWTH TIOIIA/Ih 3€MEJILHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO UTMHY OMTOBO-
JIOKOHHOTO Ka0es win TpedyeMble pa3Mephl rapaxa uis aBTOMOOHIIA. DTOMY COOTBETCTBYET BTO-
pasi, BBIYUCIUTEIbHAS JIMHUA B U3y4yeHUHu reoMerpud. [Ipu pemennn 3aaad npakTUYECKOro Xapak-
Tepa 00YyYaIOIIUNUCS YUYUTCS CTPOUTh MAaTEMaTUYECKHE MOJENN PeaTbHbIX KU3HEHHBIX CHUTYaIlUH,
MPOBOJUTH BBIUUCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOIO pe3yJIbTaTa.

MECTO YYEBHOI'O IPEJMETA «'EOMETPHUS» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ 06HOBIEHHBIM PI'OC OO0 yueOHbIii npeaMeT « 'eomeTpus » BXOAUT B Ipea-
METHYI0 00J1acTh « MaTeMaTuka » U sBIIseTCs 003aTeabHbIM JUIs n3ydeHus. O0Iee Yuciio yacos,
OTBEJICHHBIX Ha M3ydeHHUe npeamMera «['eoMeTpus», cocTaBisieT B kiacce — 68 yacos (2 yaca B He-
JIETI0).

B 9 xnacce b B paMkax opraHu3amyu KOHTPOJIS 3a peaau3ayeil mporpaMMBbl UCIIOB3YIOTCS Clie-
JYIOIINE BUIBI MUChbMEHHBIX Pa0OT: KOHTpOJIbHAs paboTa (6).

YueOHas mporpaMma paccuuTana Ha 68 yacoB (13 pacuéra 2 yaca B HEJIENIO).

Pabouas mporpamma 1o xkypcy «I'eomerpusi» B 9 kiacce b cocraieHa B COOTBETCTBHH C Yued-
HBIM TUTAHOM, KaJICHJIapHBIM y4eOHBIM rpad)ikoM U paciicaHneM y4eOHbIX 3aHaTHi Ha 2024-2025
yueOHBIH roJ ¥ peajmu3yercs 3a 65 yacos.

CoxkpaieHre Ha 3 yaca OCyIIECTBIIEHO 3a CYET UTOIOBOTO TIOBTOPEHHS.



COJAEPKAHUE YYEBHOTI'O IIPEJIMETA

Cunyc, xocunyc, Tanresc yrioB ot 0 10 180°. OcHOBHOE TpUTOHOMETPUYECKOE TOXKAECTBO. Dop-
MYJIbI IPUBEICHUA.

Pemenne TpeyronsaukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perienne npakTHIecKux 3a-
Jlay C UCIOJIb30BAaHUEM TEOPEMbl KOCUHYCOB M T€OPEMbI CUHYCOB.

[TpeoOpa3oBanue nonodus. Ilogobue COOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 NIpOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEJCHUH OTPE3KOB CEKYIIUX, TEO-
pemMa o KBaJpare KacaTelbHOM.

Bexkrop, niuHa (MOJ1yIb) BEKTOpa, COHANIPaBICHHBIE BEKTOPHI, TPOTUBOIIOIO0KHO HANPABICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIlUH HaJ BeKTopamu. Paznoxenue
BEKTOpa MO JIBYM HEKOJUTMHeapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOM3BEACHUE
BCKTOPOB, IPUMCHCHHUEC JISI HAXOXKACHUA AJIMH U YIJIOB.

JlekapTOBbI KOOPAUHATHI HA IUIOCKOCTU. Y paBHEHUS MPSIMON M OKPYKHOCTH B KOOpJMHATAX, Ie-
pecedeHne OKpYKHOCTeH U mpsAMbIX. MeTo ] KOOpAMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKY. J{IMHA OKpYXHOCTHU. ['pagycHas u paguanHas Mepa yria, BblYHc-
JIeHHE JJIMH OYT OKpYyXHOCTel. [lnomane Kpyra, ceKTopa, CerMeHTa.

JIBMOKEHUS IIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU GUryp (31eMeHTapHble npeacrasienus). [la-
paienbHbli iepenoc. [ToBopor.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS ITPOrpaMMbl yueOHOro Kypca «I'eoMeTpHs» XapakTepu3y-
IOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpeca K POLUIOMY U HAaCTOSILEMY POCCHUICKON MaTeMaTUKH, IEHHOCTHBIM OT-
HOLIEHUEM K JAOCTHKEHHMSAM POCCUMCKHMX MAaTEMaTHKOB U POCCHUHCKOW MaTeMaTHYeCKOW LIKOJIbI, K
UCIIOJIb30BAHUIO 3TUX JOCTHIKEHUI B IPYTrUX HayKax U NPUKIIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBINOJIHEHHUIO 003aHHOCTEN IpaKAaHUHA U PealM3allii €ro Ipas, IpeacTaBIIe-
HUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOLETYp
rpaKaaHcKoro odIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO STUYCCKIX
npo0ieM, CBI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHXKEHUH HayKH, OCO3HAHUEM Ba)KHOCTHU
MOpPaJIbHO-3TUYECKUX MPUHIMUIIOB B IEATEILHOCTH YUEHOIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE y4acTHE B PELICHUH [TPAKTUUYECKHUX 3a/1a4 MaTeMaTHUECKON HaIlpaBIIeH-
HOCTH, OCO3HAHMEM BaXHOCTHU MaT€MaTH4ecKoro oOpa3oBaHMs Ha MPOTSHKEHUU BCEM KU3HU IS
ycremHol npoecCUOHAIBbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHMM, OCO3HAHHBIM
BbIOOPOM M MIOCTPOEHUEM MHIMBUIyaJIbHOU TPAEKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C yué-
TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3ajiay, pelleHH, pacCyKAeHNH, yMEHUIO BUJETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMEN B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX ITPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOBI U 00IECTBA, IOHMMaHUEM MaTeMaTUYECKOW HAyKH
KaK c(pepbl 4eT0BEUECKON AESITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl pa3BUTHUS [IUBUIIN-
3allMM, OBJIA/ICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTHYeCKOM KylbTYpOl Kak CpeJCTBOM IO3HAHUS
MUDa, OBJIAJEHUEM IIPOCTEUITMMH HABBIKAMHU HCCIIEOBATEIBCKOMN NEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMHUPOBAHME KYJIbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1a-
TONOJIYYHs:

TOTOBHOCTHIO IIPUMEHATH MaTEMaTUUECKHUE 3HAHUS B NHTEPECAX CBOETO 3[J0POBbS, BEACHHUS 3710-
poBOro 00pasa )KU3HHM (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXKHUM 3aHATHH U OTIBIXA, PETrYIIsp-
Has (pu3nueckast akTUBHOCTD ), C(hOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY U TaKoro K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTaAHUE:

OpHeHTallel Ha MPUMEHEHNEe MaTeMaTHUYeCKUX 3HAHUM AJIs pelieHus 3a7a4d B 00JacTh COXpaH-
HOCTH OKpYXKaroIle! cpeibl, IJIaHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX ITOCJIECTBUH 15
OKpY’KaloIIel cpejibl, 0CO3HAHNUEM TTI00aIBHOTO XapaKTepa 3KOJOTMUECKUX MPOOIIEM U IyTel UX pe-
LICHHUS;

8) aganTanusa K H3MEHAOIIMMCS YCI0BHAM COLMAIBLHON H IPUPOAHOI Cpelbl:



TOTOBHOCTBIO K JICHCTBHUSAM B YCJIIOBUSX HEONPEICIEHHOCTH, ITOBBIIIICHUIO YPOBHS CBOCH KOMITE-
TEHTHOCTH Yepe3 MPAKTHUECKYIO NeSTEIBHOCTh, B TOM YHCIIE YMEHHE YIUTHCS y IPYTUX JIFOICH, TPH-
0o0peTaTh B COBMECTHOM JCITEILHOCTA HOBBIC 3HAHUS, HABBIKK W KOMIIETCHIIMH U3 OIBITA APYTHUX;

HEO0OXOIUMOCTHIO B (DOPMHUPOBAHUY HOBBIX 3HAHUI, B TOM YHCIIe POPMYITUPOBATH UJIEH, TIOHSATHUS,
TUTOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE PAHEEe HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI COO-
CTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH, IIJITAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHHUMATL CTPECCOBYIO CHUTYAIIHIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTHPOBATh MPUHUMACMbIC PEIICHUS U JICUCTBHUS, (HOPMYIIAPO-
BaTh U OLICHUBATh PUCKH U MOCIEACTBHS, (OPMHPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue 1eicTBHA:

® BBIIBJISITH M XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHHWIA MEXITy NOHATUSIMH, (OPMYINPOBAThH ONPEICICHUS MOHITHH, YCTAaHABIUBATH CYIIIE-
CTBEHHBIN IPU3HAK KJ1accU(UKALMKU, OCHOBAHUS JUIsl 00001EHUS U CPaBHEHU S, KPUTEPUU IIPOBO-
JUMOTIO aHaJIu3a;

® BOCHPHUHUMATH, (HOPMYITUPOBATH U IPEOOPA30OBBIBATH CYKJICHHS: YTBEPAUTEIbHBIC U OTPHULIATEIb-
HbI€, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

® BBIIBJIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpeUns B (hakTax, JaHHBIX,
HAOJIIOJICHUSX U YTBEPKICHUSX, IIPeUIaraTb KPUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPO-
TUBOPEYHIL;

® JieNaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIO-
YEHUM, YMO3aKJIFOYEHU 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKACHUHN (IIPsIMbIE M OT MPOTUBHOIO), IPOBO-
JUTh CAMOCTOSITEJIbHO HECIIOKHBIE I0KA3aTeIbCTBA MaTEMaTUUECKUX (DAKTOB, BBICTPAUBATh apry-
MEHTAIHIO, IPUBOJANUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH cHOCO0 pemeHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIECHUS, BbI-
O6upath HauboJIee MOAXOIAMINN C YUETOM CAMOCTOSTENILHO BbIIETIEHHBIX KPUTEPHUEB).
ba3oBrble uccienoBare/bCKue AeCTBHA:

® 1CIIOJIB30BaTh BONPOCHI KaK HMCCIEIOBATENbCKUNA MHCTPYMEHT NMO3HaHUSA, (opMymupoBaTh BO-
Ipockl, (PUKCUpYIOLIE TPOTUBOPEUNE, MPOOIEeMy, CAMOCTOSTENIbHO YCTaHABIMBATh UCKOMOE U
JnaHHoOe, GOPMUPOBATH TMIIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULINIO, MHEHHUE;

® [POBOAMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOJIbIIOE
UCCIIE/IOBaHHE TI0 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTeMaTHUECKOro 00bEeKTa, 3aBUCUMOCTENH 00b-
€KTOB MEXTy CO0O0ii;

® CaMOCTOSITEIHHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOBI 110 pe3yIbTaTaM MPOBEAEHHOTO HAOIIO-
JICHUS, UCCIIEJOBAaHUs, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJbTaToOB, BHIBOJOB U 0000-
11(S307070

® TIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAK)KE BBIIBUTaTh IPEATIONOKEHHS O ET0 pa3-
BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ nnopmanmeii:



BBISBIISATH HEZOCTATOUYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIs pelie-
HUS 331a4H;

BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAITUIO PA3IUIHBIX
BUJIOB U (OPM TIIPE/ICTABIICHNUS;

BBIOMpATh GOpMY MpeCTaBIeHI HH(OPMAIIMK U WILTIOCTPUPOBATh PelIaeMble 3a1a4l CXEMaMH,
IyarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSMH;

OLICHMBATH HAJI&KHOCTH MH(OPMALINH IO KPUTEPHSAM, IPEATI0KEHHBIM YUUTEIEM WK cHOpMyITH-
POBaHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

BOCIIPUHHUMATh ¥ (POPMYIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBUSAMHM U LEISIMH OOLICHUS,
SICHO, TOYHO, PAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHSI 110 X0y PeICHHUs 3aa4l, KOMMEHTUPOBATH MOJIyUYEHHBIN pe3ysIbTar;

B X0/Ie 00CY>KIEHHs 331aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKAaeMOH TEMBI, TPOOJIEMBI, PEIIaeMOii
3aJa4u, BBICKA3bIBaTh WJICH, HAIICJICHHbIC HA MOUCK PEUICHHUs, COMOCTABIATh CBOHM CYXKICHUS C
CYXJICHUSIMH IPYTHX YYACTHUKOB JIaJIora, OOHAPY>KUBATh pa3IMure M CXOJCTBO ITO3UIIHIA, B KOP-
PEeKTHOI Gopme PopMyITUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

IPE/ICTAaBIATh PE3YJIbTAThI PELICHUS 3a]auH, SKCIIEPUMEHTA, UCCIIIOBAHUS, IPOCKTa, CAMOCTOSI-
TEJIHO BHIOMPATh (POpMAT BHICTYIUICHHUS C YIETOM 3a/1a4 MMPE3CHTAMN U OCOOCHHOCTEH ayauTo-
pum;

NOHUMATh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHTHOW U UHIUBHIyaIbHON PadOTHI IPU PELICHUH
y4eOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh IeJIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOH paboThI,
pacnpesnenaTs BUAbl paboT, JOroBapHBaThCs, 00CYKIaTh MPOLECC U PE3yabTaT paboThI, 0000-
IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboTs! (00CYKAeHUS, 0OMEH MHEHHSIMU, MO3T'OBBIE IITYpPMbI
U JIpyTHUe), BHIIOIHATH CBOIO YaCTh pabOThI U KOOPJMHUPOBATH CBOM JIEHCTBUS C APYTMMHU UJje-
HaMM KOMaH/Ibl, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOJYKT MO KpUTEpUsIM, chopMy-
JMPOBAHHBIM YYaCTHUKAaMHU B3aUMOCHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, JITOPUTM PELIEeHUS 3aJ1a4uM (MM €ro 4acTh), BBIOUPATh CIIO-
co0 perieHus ¢ yu€ToM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PELIEHUH ¢ y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITpOLiecca U pe3yJibTaTa pelieH sl MaTeMaTH-
YEeCKOU 3a/1a4H;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh ITPH PEILICHUH 33/Ja4l, BHOCUTh KOPPEKTHUBBI
B JICSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJICHHBIX OMIMOOK, BBISIBIEHHBIX TPYAHO-
cTeit;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH IIOCTABICHHOM LIEJIN U YCIIOBUSAM, OOBSICHATD
MPUYMHBI JOCTUKEHUS WM HEIOCTHKEHUS eI, HaXOAUTh OIKOKY, JaBaTh OLIEHKY Mpuodpe-
TEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 9 kj1acce o0ydaronuiics MoIyduT CIEAYIONIIE IPEAMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C UX MIOMOIIBIO pa3IMyHbIE 3JIe-
MEHTBI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSMOYIOJIbHBIX TPEyroJbHUKOB»). HaxoauTh
(c HOMOIIBIO KaNbKYJISATOPA) JUIMHBI U YIIIbI AJI HETAOJIMYHbIX 3HAYEHUH.

[Tonp3oBaTbess (OpMynaMu NMPUBEAECHUS U OCHOBHBIM TPUIOHOMETPUUYECKHM TOXKIECTBOM IS
HaXO0XKJCHHUS COOTHOIIEHUH MEXly TPUTOHOMETPUUYECKUMH BETMUNHAMU.

Hcnonb30BaTh T€OpEeMbl CUHYCOB MU KOCHHYCOB JJISi HaXOXJIEHUS Pa3IMYHbIX 3JIEMEHTOB Tpe-
YroJIbHUKA («pELIEHHE TPEYTOJIbHUKOBY), IPUMEHSATh UX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

Brnaners nousaTusMu npeodpa3zoBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB IMMOA0OHBIX (QHUTYD.
[Tonp30BaTbCsi CBOMCTBAMU MOA00US MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUTMHBI U HAXOAUTh
yriibl 'y moo0HbIX ¢uryp. [IpuMeHsTs CBOMCTBA MO00MS B IPAKTHUECKUX 3a/1a4ax. Y METh IPUBO-
JUTh IPUMEPHI MOI00HBIX GUTYp B OKPYXKAIOIEM MUPE.

[Tonp3oBaThCst TEOpEMaMU O IPOU3BEAECHUHU OTPE3KOB XOP/, O IPOU3BEIEHUH OTPE3KOB CEKYILUX,
0 KBaJIpaTe KacaTelbHOI.

[Tonp30BaTbCsi BEKTOpaMH, TIOHUMATh UX T€OMETPUUYECKUM U (PU3NYECKUIA CMBICI, IPUMEHATh UX
B PELICHUU T€OMETPUUYECKUX U PU3nuecKux 3a1ad. [IpuMeHsTh cKaasipHOE IPOU3BEIEHUE BEKTOPOB
JUISL HAXOKJCHUSI JUTH U YTJIOB.

[Tosib30BaThCs METOIOM KOOPJAUHAT HA MJIOCKOCTH, IPUMEHSTh €r0 B PELLIEHUU [€OMETPUUECKUX
U IIPAKTUYECKUX 33/1a4.

Bnagetrs noHATHSIMM IPABUJIBHOTO MHOTOYI'OJIbHUKA, JUTMHBI OKPYKHOCTH, JUTMHBI AYTH OKPYX-
HOCTH U paJlMaHHOM Mepbl yria, yMeTh BBIYUCIATH IJIOIIAb Kpyra 1 ero yacteil. [Ilpumensts nomy-
YEeHHbIE YMEHUS B IPAKTUUYECKUX 3a7ayax.

HaxonuTh ocu (MM HEHTPBI) CUMMETPHH (UTYP, TPUMEHSATh JIBUKEHUS MJIOCKOCTU B MPOCTEM-
HIUX CIyYasx.

[TprMeHsITh OTy4YeHHbIE 3HaHUA Ha IPAKTUKE — CTPOUTh MaTeMaTHUECKUe MOJIENHN JJis 3a71a4 pe-
aJIbHOMN U3HU U MIPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C IPUMEHEHUEM 01001 U TPUTOHO-
METPUYECKUX PYHKIMH (IOJB3YSCH, Ile HE0OX0AUMO, KAIbKYISITOPOM).

OcHoOBHBIC BUIBI 1eSITETbHOCTH YYALIHUXCH HA YPOKe:
BekTopsl.
e (GopMynHpOBaTh ONPEACICHHS U UIUTIOCTPUPOBATH MOHATHS BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX
U PaBHBIX BEKTOPOB;
e MOTUBHUPOBATb BBEJCHUE IOHATHM U JEHCTBUMN, CBA3AHHBIX C BEKTOPaMH, COOTBETCTBYIOLIUMU
IpUMEpaMH, OTHOCSIIUMHUCS K (PU3MUECKUM BEKTOPHBIM BETMUMHAM;

® TIPUMCHATH BEKTOPHI U )I@ﬁCTBPISI Haa HUMU TP PEIICHUU IT'€COMCTPUYCCKUX 3a/1a4.

Meroa koopaMHaT.
® OOBICHSTH U HIUTIOCTPUPOBATH ITOHATHUSA HpﬂMOyFOJ'IBHOfI CHUCTEMBI KOOpAWHAT, KOOPpAWHAT TOUYKHU
Y KOOpAMHAT BEKTOPA;
® BLIBOJAWUTH U MCIIOJIB30BATh IIPHU PECIICHUHN 3a1a4 (bOpMy.]'H)I KOooOpauHaT CEpCANHBI OTPE3KA, TJINHBL
BEKTOpA, PACCTOSHUSI MEXKY IBYMsI TOUKAMH, YPABHEHHUSI OKPY>KHOCTH U MIPSMOM.



CooTHOIIEHUS MEKIY CTOPOHAMH M YIJIAMH TPeyroJjbHUKA.
CkaJsipHOe Npoun3Be/leHe BEKTOPOB.

(GhopMyIMPOBaTh U MILTIOCTPUPOBATH ONPECIICHHS CHHYCa, KOCHHYCA, TAHT€HCA M KOTAHT€HCa yT-
joB oT 0 mo 180°;
BBIBOJUTH OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECCTBO U (DOPMYJIIBI IPUBEACHUS;
(dbopMyITUpOBaTh W JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB, MPUMEHSTh UX MPH PEUICHUH
TPEYrOJIbHUKOB;
OOBSACHSATH, KaK HCIIOIB3YIOTCS TPUTOHOMETPUIECKHE (POPMYIBI B H3MEPHUTEIBHBIX paboTax Ha
MECTHOCTH;
(bopMyIUPOBATh ONPEACIICHHS YIIa MEKy BEKTOPAMU U CKAJSIPHOTO TIPOU3BEACHUS BEKTOPOB;
BBIBOAUTH (hOPMYITy CKISIPHOTO MPOM3BEICHUSI YepPe3 KOOPAMHATH BEKTOPOB;
dbopMyITupoBaTh 1 000CHOBEIBAThH YTBEPIKIECHUE O CBOMCTBAX CKAISIPHOTO MPOU3BEICHUS;
MCII0JIH30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33124

JITMHA OKPYKHOCTH M IJIOIIAAb KPYra.
(bopMynHUpoBaTh OIpeesIeHUE TPABUILHOIO MHOTOYTOJIbHUKA;
(bopMynHpOBaTh U JOKA3bIBATh TEOPEMbI 00 OKPYKHOCTSIX, OITMCAHHOM OKOJIO PAaBUIBHOTO MHO-
rOyrojibHUKa U BIIUCAHHOM B HETO;
BBIBOJMTH M UCTIOJIB30BATH (POPMYJIBI JJIsl BBIYMCIICHHUS TUIOMIAIN PABHIIBHOTO MHOTOYTOJIbHHKA,
€ro CTOPOHBI U pajJiyca BIUCAHHON OKPYXHOCTH;
pelaTh 3a/1a4i Ha IOCTPOCHUE MPABUIIBHBIX MHOTOYT'OJIbHUKOB;
OOBSACHATH NOHATHUS JJIMHBI OKPYKHOCTH U IUIOILAIN KPYTa;
BBIBOAMTB (POPMYJIBI /17151 BBIUMCIICHUS JJIMHBI OKPY>KHOCTH U JUIMHBI yTH, IUIOIIAAN KpyTa U I1JI0-
I1aJ]1 KPYTOBOI'O CEKTOPA;
OPUMEHSTH 3TH (HOPMYJIIbI IPU PELICHUH 3a/1a4.

JABuKeHue.
OOBSACHSATH, UTO TAKOE OTOOpaXKEHHE MIIOCKOCTH Ha ce0s U B KAKOM CJIy4ae OHO Ha3bIBAETCS JBU-
JKEHUEM IIJIOCKOCTH;
OOBSACHATH, YTO TAKOE OCEBAasi CHMMETpPHUSI, LIEHTpaIbHAsI CUMMETpHUs, apaiebHbIN MIEPEHOC U
IIOBOPOT;
06OCHOBI)IBaTI>, YTO 3TH OT06pa)K€HI/I${ IUIOCKOCTH Ha ce0s SIBISIOTCS JBUXCHUAMU,
OOBSCHSATH, KAKOBA CBSI3b MEXKAY ABM)KCHUSIMHU U HAIOKEHUSIMH,
WJUTIOCTPUPOBATh OCHOBHBIE BHUJIBI JIBUKEHUM, B TOM YHUCJIE C OMOLIBI0 KOMIBIOTEPHBIX IIPO-
rpamm.

Havanbnble cBenenust us Crepeomerpun.

OOBSICHATB, YTO TAaKOE MHOTOI'PAaHHHK, €r0 TpaHH, péOpa, BEpIIMHBI, AMATOHAIN, KaKOil MHOTO-
I'PaHHHUK Ha3bIBAETCS BBITYKIIBIM, YTO TaKO€ N-yrojibHas Npu3Ma, €€ OCHOBaHUS, OOKOBBIE TPaHU
U OOKOBBIe pEOpa, Kakas MpU3Ma Ha3bIBaeTCs MPSAMON M Kakas HaKJIIOHHOM, YTO TaKoe BBICOTA
MPU3MBI, KaKkasl MpU3Ma Ha3bIBAETCs MapaljIeNIeNUIe oM U KaKoi mapaljiesienunesi Ha3blBaeTcs
MPSIMOYTOJIbHBIM;

(dopmMynupoBaTh U 0OOCHOBBIBATH YTBEPXKJIEHHSI O CBOWCTBE JHAaroHajiel mapajieNenurnesa u o
KBaJ[paTe JUaroHajIy MpsIMOYrOJIbHOTO MapauleIeuIeaa;



OOBSICHATB, UTO Takoe 00BEM MHOTOTPAHHUKA; BBIBOJAUTH (C MOMOIIBIO MpuHLUNa KaBansepn)
dopmyy 00bEMa IPSIMOYTOIBHOTO MapaJlIeICUIe a;

OOBSICHATD, KAKOM MHOTOTPaHHUK HA3bIBACTCS MUPAMHUJION, YTO TAKOE OCHOBAHHE, BEpIINHA, 00-
KOBBIE TPaHu, OOKOBBIE pEOpa M BBICOTA MUPAMUIbI, KaKas MHpaMUa HAa3bIBACTCS MPABHIBHOM,
9TO Takoe arnodemMa MpaBUIbHOW MHPaMUIbI, TPUBOJUTE GOPMYITY 00bEMA MTUPAMHUIBL;
OOBSICHATB, KAKOE TEJIO Ha3bIBACTCA IIMJIMHAPOM, YTO TAKOE €r0 OCh, BHICOTA, OCHOBAHUS, painycC,
0O0KOBasi MOBEPXHOCTh, 00pa3ylouIye, pa3BEépTka OOKOBOI MOBEPXHOCTH, KAKUMU (pOpMyIamMu BbI-
paxaroTcsi 00BEM U M0 OOKOBOM MOBEPXHOCTH IIMIIMHPA;

OOBACHATD, KAKOE TEJIO HA3bIBAETCSI KOHYCOM, YTO TaKOE €r0 OChb, BBICOTA, OCHOBAaHHUE, OOKOBas
IIOBEPXHOCTh, 0Opa3yromue, pa3BépTKka OOKOBON MOBEPXHOCTH, KaKUMHU (HOpMyJamMH BbIpaxka-
10TCS 00BbEM KOHYCA U IUIOMIAh OOKOBOM MOBEPXHOCTH;

00BSICHATH, KaKast IOBEPXHOCTH Ha3bIBAETCS CPepoii) M KaKOe TEJIO Ha3bIBACTCS IIAPOM, UTO TAKOE
pamuyc u nuamerp cdepsl (mapa), Kakumu (GopMynamMH BbIpaxaroTcs 00bEM mapa M IJIoHa b
cdepsl;

n300pakaTh W paclio3HaBaTh Ha PUCYHKAX MPHU3MY, MMapajuleenuIe], MUpaMuIy, THIHHID, KO-
HYC, [ap.

00 akcnomax NJIAHMMETPHUH
CTPOSIT JIOTHYECKHUE TICTIH PACCYKICHU.
MPEABOCXHUIIAIOT PE3YNIbTAT U YPOBEHb YCBOCHHUS (KaKOM OyIeT pe3yabrar?).
YMEIOT CJIYIIAaTh U CIBIIATE APYr Apyra.
BBIJIBUTAIOT U 00OCHOBBIBAIOT TUIIOTE3bI, MPEJIArat0T CIIOCOOBI X MPOBEPKH.
CTaBAT Y4eOHYIO 3a7]a4y HAa OCHOBE COOTHECEHUS TOTO, YTO yXKE U3BECTHO U YCBOEHO, U TOTO,
YTO ellle HEU3BECTHO.
pa3BUBAIOT yMEHUE UHTETPUPOBATELCS B IPYIIILY CBEPCTHUKOB U CTPOUTH IPOIAYKTUBHOE B3aNMO-
JIEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

IloBTOpenue. Pemenne 3agay.
CaMOCTOSITENIHO CO3/Ial0T AJITOPUTMBI JESITEIbHOCTH IPU PELICHNH MPo0JIeM TBOPUECKOTO U MOo-
HCKOBOI'O Xapakrepa.
MOHMMAIOT BO3MOXHOCTb PA3JIMYHBIX TOUEK 3PEHUS, HE COBIAJAIOIINX C COOCTBEHHOM.
OCO3HAHHO M MTPOU3BOJILHO CTPOSIT PeUEeBbIE BHICKA3bIBAHMSI B YCTHOW U MMCBMEHHOM (opme.
CJINYAOT cO0cO0 M pe3yabTaT CBOUX JICHCTBUH C 3aJJaHHBIM 3TAJIOHOM, OOHAPY>KUBAIOT OTKJIOHE-
HUA U OTJIMYUA OT 3TAJIOHA.
YMEIOT C IIOMOLIBIO BOIIPOCOB A0OBIBAaTh HEAOCTAIOLLYIO HH(OPMALIHIO.

Opranm.aunﬁ l'lpOBKTHOﬁ M MCCJIeI0BATEIbCKOM eI TeJIbHOCTH Yyammxcs

HpOGKTHaSI HCCICO0BATCIILCKAA ACATCIBHOCTE YUAIUXCA IMTPOIMHMCAaHa B CTAHJAPTE 06p330BaHI/Ifl.

HpOT‘p&MMBI BCCX IIKOJBHBIX TPEAMETOB OPUCHTUPOBAHBI HA )IaHHI)II\/'I BUJ ACATCIBHOCTH. HpO@KT-

Has JCATEIHHOCTh YUAIIUXCS CTAHOBUTCS BCe O0JIee aKTyalIbHOW B COBpeMeHHO# nenaroruke. M ato

HE CJIy4aiiHO, BeJlb UMEHHO B IIPOIIECcCEe MPABUILHON CaMOCTOSITEIbHON pabOThI Ha/l CO3JaHUEM IIPO-

€KTa JIyd4Ilie Bcero (hopMupyercs KyJbTypa YMCTBEHHOTO TPY/la YYEHUKOB. A TOBCEMECTHAsI KOMITb-
IOTEpU3aLUs O3BOJISET KAKAOMY YUUTEIN0 0oJiee TBOPUECKH OJXOAUTh K pa3paboTKe CBOUX Ypo-
KOB, a TaKXKe cZieJIaTh 00pa30BaTeNIbHBIN Mpoliecc 60jiee MHTEPECHBIM, pa3HOOOPA3HBIM M COBPEMEH-

HBIM.



NHCTpYMEHTOM JOCTHKEHHUS IIJIAHUPYEMBIX JTUYHOCTHBIX, METAIIPEAMETHBIX U MTPEAMETHBIX pe-
3y/bTATOB SIBIISIOTCS YHUBEPCAIbHBIC yueOHbIe AecTBHs. D (HEKTHBHBIM METOJIOM CUCTEMHO-JIesI-
TEJIBLHOCTHOTO MOJIX0/1a SBJIACTCS MPOEKTHAS IEATEIbHOCTb.

[TpoekTHas EATENBHOCTH SBISETCS YaCThIO CAMOCTOATEIHHON paboThl yuanuxcs. KadecTBeHHO
BBITIOJIHEHHBIN TPOEKT — 3TO MO3TANHOE [JIAHUPOBAHUE CBOMX JICMCTBHM, OTCIIC)KUBAHUE PE3YIIbTA-
TOB cBOel paboThl. [IpoekT — BpeMeHHasl LiejeHanpaBieHHast e TeIbHOCTh Ha MOJyYeHUe YHUKAb-
HOT'O pPe3yJIbTata .

I{enp MPOEKTHO-UCCIIEIOBATEIBCKON IEATEIbHOCTH yJamuxcs B pamkax HOBBIX DPI'OC: ¢popmu-
pOBaHME YHUBEPCAJIbHBIX YUeOHBIX JeHcTBUM. Mcnoap30BaHne MPOEKTHO-UCCIIEA0BATEILCKOM Aes-
TETHHOCTHU HA YPOKAaX U BO BHEYPOUHOM JICATEIHLHOCTH SIBJISIETCS CPEACTBOM (POPMUPOBAHUS YHUBEP-
CAJIbHBIX YUEeOHBIX JICUCTBUMN, KOTOPHIE B CBOKO OYepEb:

e o0ecneunBarOT yyanieMycsi BO3MOKHOCTb CAMOCTOSITENIbHO OCYIIECTBISATh JIEATEIbHOCTh YUCHHUS,
® CTaBUTHh yueOHBIE IIeJIM, UCKATh U MCIIOJIb30BaTh HEOOXOIUMBIE CPEICTBA U CIOCOOBI UX OCTHU-

JKEHUs,
® yMETh KOHTPOJUPOBAThH U OLICHUBATh YUEOHYIO ACATEIHHOCTh U €€ PE3YJIbTaThl,
® CO3/IAI0T YCJIOBHSI PA3BUTHUS JJUYHOCTU U €€ CaMOpeaIn3alii Ha OCHOBE «YMEHUS YUUThCSI» U CO-

TPYIHUYATH C B3POCIBIMA U CBEPCTHUKAMMU.

e YMeHHE yYUThCs

e o0ecrnednBaeT JIMYHOCTU TOTOBHOCTH K HEMPEPHIBHOMY 00OPa30BaHHIO, BHICOKYIO COLIUATIBHYIO U
podeCCHOHAIBHYIO MOOUILHOCT;

e 00ecrneunBaroT yCIENHOe YCBOCHUE 3HAHUM, YMEHUN U HABBIKOB;

e (opmupoBaHue KapTUHBI MUPA, KOMIIETEHTHOCTEN B 1000 MpeIMETHON 00JIaCTH TTO3HAHUS.

o K Ba)XHBIM IMOJIOKUTEIBHBIM (haKTOPaM MPOESKTHOMN AESITETbHOCTA OTHOCSTCS:

® [IOBBIIICHHE MOTHUBAIUHU YYAlIUXCs IPU PELICHUH 33/1a4;

® Da3BUTHE TBOPUECKHUX CIIOCOOHOCTEN;

® CMEIIEHHUE aKIIEHTa OT MHCTPYMEHTAJIBHOTO MOJX0/1a B PEIICHUH 3a7a4 K TEXHOJIOTUYECKOMY;

e (hopMHPOBaHME YYBCTBA OTBETCTBEHHOCTH;

® CO3/IaHME YCIIOBUM JIJISi OTHOIIEHUN COTPYAHUYECTBA MEXTY YUUTETIEM U yUaITUMCS .

OCHOBHOM NPUHIMIT pabOTHI B YCIOBUSX MPOEKTHON JIEATENBHOCTH — ONEeperKaroliee caMoCcTos-
TEJIbHOE 03HAKOMJIEHHE IIKOJIBHUKOB C YU€OHBIM MaTepHaIoM U KOJUIEKTUBHOE 00CYK/IeHHE Ha ypo-
Kax MOJyYeHHBIX pe3yIbTaToOB, KOTOPbIE O(OPMIISIOTCS B BUIE ONpeesieHH 1 TeopeM. B aToMm ciry-
Yyae ypOK MOJHOCTBIO yTPaunBaeT CBOU TPAJAUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOH (popmoii 06-
LICHUS YYUTENSA U yJalluxcs B IUIaHE MPOU3BOJICTBA HOBOIO JUUISl YYEHUKOB 3HAHUS.

Tunbl 3agaHUi, IPEJIaraéMbIX YYEHUKaM B XO/JI€ TPOEKTA:

® TIpaKTHYECKHE 33aJaHUs (M3MEpPEHUs], UePUEHUS C TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB, pa3pesa-
HUS, CTUOAHWS, PUCOBAHMS U JIP.)

® TIPAaKTHYECKHE 33J1a4M — 33Ja4d MPUKIATHOTO XapaKTepa;

e TIPOOJIEMHBIC BOIPOCHI, OPUEHTHUPOBAHHBIC HAa (OPMHUPOBAHWUE YMEHHW BBIBUTATH THUIIOTE3BI,
00BSACHATH (haKThl, 000CHOBBIBATH BHIBOJIBI;

® TEOPETUUYECKHE 33JIlaHUs Ha TIONCK U KOHCTIIEKTUPOBaHUE WH(OpMaIu, ee aHaiu3, 0000IIeHne 1
T.I0.;

® 33/1aYM - COBOKYITHOCTD 33/IaHMI Ha MCTIOJIb30BaHUE OOITUX /ISl HUX TEOPETHUCCKUX CBEICHUH.



OCHOBHBIE 3TaIbl OPraHU3AINH TPOEKTHON JEATEILHOCTH YUAIUXCH .

1. oaroToBKa K BHIMOJIHEHUIO POeKTa ((hopMUpOBaHKE TPYIII, BbIaua 3a1aHuil. Beioop TeMsr
U LeJIel MTPOEeKTa; ONpe/IeIeHNe KOIMYECTBA YIaCTHUKOB MPOEKTa). Yuamuecs: 00CyXKIal0T TeMy C
YUUTENEM, MTOyYaroT MPH HEOOXOJMMOCTH JONOTHUTEIbHYIO HH(OPMAIUIO, YCTAaHABIMBAIOT LEIIH:
YUUTEIb 3HAKOMHUT YYAIIUXCS C CYThIO MPOEKTHOM JIEATEIHHOCTH, MOTUBHPYET yUaIllUXCsl, TOMOTaeT
B [TIOCTAHOBKE LIEJICH.

2. IlnanupoBanue paboThl (pacnpenernenue o0A3aHHOCTEH, OnpeeieHre BpEeMEHH UHIUBUIY-
anbHOM paboThl). OnpeneneHrne KCTOYHUKOB WH(OpPMAIMKY; TUTAaHUPOBAHKUE CIIOCOOOB cOOpa U aHa-
au3a MHQGOpPMAIUK; TNIAHKPOBAHNUE UTOTOBOTO MPOAYKTa ((POPMBI IPEACTABICHHS PE3yIbTaTa): BbI-
MYCK Ta3eThl, YCTHBIA OTYET C JEMOHCTpalMell MaTepualioB U JPYruX; YCTAHOBJICHUE KPUTEPHUEB
OLIEHKHU PE3yJbTATOB; pacipeeneHue 00s3aHHOCTEH Cpear YWICHOB KOMAH/Ibl: yJyaluecst BblpabaThl-
BAIOT IUJIaH JICHCTBHIA; yUUTEIb IPEIaraeT ueH, BHICKA3bIBACT MPEAIOI0KEHHS, OMPEALIIET CPOKU
paboTHI.

3. HccnenoBanue: yqaiuecs: OCYIIECTBISIOT IOUCK, OTOOP 1 aHATTU3 HY>)KHON HWH(OpMAaLIUK; SKC-
MEPUMEHTUPYIOT, HAXOAT MyTH PEIICHUS BOSHUKAIOIINX TPOOJIeM, OTKPBHIBAIOT HOBBIE /1JIsl ce0s1 3Ha-
HUSl, YYUTEIb KOPPEKTUPYET XO/1 BHIIOTHEHUS paOOTHI.

4. O0001eHUe Pe3yIFTATOB: yJauecs 0000MaT NOTYyYSHHYI0 HH(popMaIuio, GopMyIupyroT
BBIBOZBI 1 OOPMIISIIOT MaTe€pHal JUIs TPYIIOBOM MPE3EHTALINH.

5. Ilpe3entanus (OTYET KAKIOW TPYNIBI MM yYEHHKA OCYIIECTBIISIETCS MO OKOHYAHHWHU TIPO-
eKTa).

6. OueHka pe3yabTaTOB MPOSKTHON JEATEILHOCTH U MOJIBEICHUE UTOTOB: KaXK/IbI YUEHHUK Ol1le-
HUBAET XOJ U Pe3yJabTaT COOCTBEHHOH eATEIbHOCTH B TPYIIEe, Kaxaas paboyas rpymnmna oleHUBaeT
JESTEIbHOCTh CBOMX YYaCTHUKOB; YUUTEINb OLIEHUBACT JCSATENbHOCTh KAXKIOTO YUYCHHUKA, TTOJIBOJAUT
UTOTH MIPOBECHHON ydaluMucs paboThbl, OTMEYAET YCIEXH KaK0TO.

BbinyckHUK HayuMTCs:

® [UJIAHUPOBATH U BBHIIOJIHATH yUeOHOE UCCIIEOBAaHUE U yUEOHBIH MPOEKT, UCIOIb3Yysl MOJEIHU, Me-
TOJIbI U TIPUEMBI, aJIeKBaTHbBIC HCCIIEyeMol Ipobieme;

e BBHIOMpATH U UCIOJIB30BAaTh METO/Ibl, PEJIEBAHTHBIE pAaCCMATPUBAEMOM MTpobIIeme;

® DACIIO3HABATh U CTABUTH BOIIPOCHI, OTBETHI HA KOTOPHIE MOT'YT OBITh MOJTYyYEHBI TyTEM Hay4YHOTO
HCCJIEIOBaHMsI, OTOUpATh aJIeKBaTHBIE METO/IbI HCCIEA0BaHU, (POPMYINPOBATh BHITEKAIOLINE U3
MCCJIEJOBAHMSI BBIBOJIBI;

® JCIOJb30BaTh TAKME MAaTEMAaTUYECKUE METObI U MPUEMBI, KaK a0CTpaKIUs U Uieanu3aius, J10-
Ka3aTeNbCTBO, J0KA3aTeIbCTBO OT IPOTUBHOIO, 10KA3aTEIbCTBO 110 aHAJIOTMH, OIIPOBEPKEHHE,
KOHTPIIPUMED, UHAYKTUBHBIE U IEAYKTUBHbBIE PACCYKIEHUS, IOCTPOEHUE U UCIIOJIHEHUE aJIr0-
pUTMa;

® JCIOJb30BaTh TAKUE €CTECTBEHHOHAYYHbBIE METObI U IPUEMBI, KaK HaOJI0JeHEe, TOCTAaHOBKA
po0JIeMbI, BBIABIXKEHHE «XOPOILIEH TUIIOTE3bI», SKCIEPUMEHT, MOJEIIUPOBAHHE, TEOPETHUECKOE
000CHOBaHNE, YCTAHOBJIEHUE TPAHUL] IPUMEHUMOCTH MOJEIIH/TEOpUH;

® JCMOJb30BaTh HEKOTOPBIE METObI OJNyUYEHUSI 3HAHUMN, XapaKTEPHbIE JIJISl COLUAIBHBIX U UCTO-
pPUYECKHX HayK: OCTAaHOBKA MPOOJIEMBI, OTIPOCHI, ONMCAaHUE, 00bSICHEHNE, UCTIOIb30BaHUE CTa-
TUCTUYECKHX JIaHHBIX, HHTEepHpeTanus (pakTos;



SICHO, IOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUs, UCTIOIb30BaTh SI3BIKOBBIC CPE/ICTBA, a/ICK-
BaTHBIE 00CYXTaeMoi mpoodIieMe;

OTIUYaTh (PAKTHI OT CYXKICHHI, MHEHUH U OIEHOK, KPUTUYECKU OTHOCHTHCS K CY)KIICHUSIM, MHE-
HUSIM, OIICHKaM, PEKOHCTPYUPOBATh UX OCHOBAHMUSI,

BUJICTh 1 KOMMEHTUPOBATH CBS3b HAYYHOT'O 3HAHUS U IIEHHOCTHBIX YCTAHOBOK, MOPAJBHBIX CYXK-
JIEHUH MPU TIOTYYSHUH, PACTIPOCTPAHEHUH ¥ MPUMEHCHHH HAYYHOTO 3HAHUSI.

BoinyckHuk nojyuum 603mMo0M4CHOCHIb HAYYUMBCA:

CamocmosamenbHo 3a0yMbl8amyb, NAAHUPOBAMD U 8bINOIHAMY YieOHOe UCCIe008aHue, YieOHbIl U
COYUATLHBIT NPOEKM,;

UCNONb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNONb308aAMb HEKOMOPble MemoObl NOJYYeHUsl 3HAHULL, XAPaKmepHvle Ol COYUATbHBIX U UCTO-
PUYECKUX HAVK: QHKEMUPOBaHuUe, MOOEIUPOBAHUE, NOUCK UCHOPUYECKUX 00paA3Y08;
UCNONB308AMb HEKOMOPblE NPUEMbL XYO0HCECHBEHHO20 NO3HAHUS MUPA. YeloCmHoe 0omoopa-
JCeHUe Mupa, 0OPA3HOCHIb, XYO0HCECMBEHHBLIL BLIMbICEI, OP2AHUYECKOe eOUHCMBO 00Ue20, 0Co-
OeHHo20 (MUNUYHO2O0) U eOUHUUHO20, OPUSUHATILHOCTb,

YeneHanpasienHo U OCOZHAHHO PA38UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCU, 0C8AUBAMb
HOBbLE SI3bIKOBbLE CPEOCmEBa,

0CO3HABAMb C80I0 OMBEMCMEEHHOCb 3 O0CMOBEPHOCHb NOJLYYEHHbIX 3HAHUI, 3d KAYeCmB80
BbINOIHEHHO20 NPOEKMA.



TEMATHYECKOE INTAHUPOBAHUE

HeneBoii npuoputer Ha ypoBHe OOO: co3nanue 6J1aronpusTHRIX YCIOBUM JJI Pa3BUTHS

COoMaJIbHO 3HAYHMMBbIX OTHOIIICHUH IIKOJFHUKOB H, IIPEKAC BCCTO, HCHHOCTHBIX OTHOIIICHHH:

1.
2.

o

©w

K CEMbE KaK IIABHOW OIMOpPE B KU3HU YEIIOBEKA U HCTOYHHUKY €T0 CUACTHS;

K TPYAy KaK OCHOBHOMY CIIOCOOY JOCTHKECHUS )KU3HEHHOTO OJIaroIoIydrs YeJIOBeKa, 3a-
JIOTY €T0 YCHENTHOTO MPOPECCHOHATHFHOTO CAaMOOIIPEICIICHUS M OIIYIIEHHUS YBEPEHHOCTH
B 3aBTPAIITHEM JIHE;

K CBOEMY OTEUECTBY, CBOCH Majol M Oonbiioi PoauHe kak MecTy, B KOTOPOM YeJIOBEK
BBIPOC U TTO3HAJI MEPBBIC PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeaKaMu U KOTO-
PYIO HY’)KHO 00eperarh;

K IIPUPOJIC KaK UCTOYHUKY KH3HU HA 3eMJie, OCHOBE CAMOT'0 €€ CYIIECTBOBAHUS, HYK A0~
meﬁca B 3alIUTC U IOCTOAHHOM BHUMAHHWH CO CTOPOHLI YCIIOBCKA,

K MHUpPY KakK IJIABHOMY IPHUHLHUIIY YEJOBEUYECKOI'O OOIIEKUTHS, YCIOBUIO KPEIKON
JpY>KObI, HAJTAXKUBAHUIO OTHOIICHUH C KOJUIETaMH 10 paboTe B OYIyIeM U CO3aHuIo OJ1a-
TOIPHUATHOTO MUKPOKJIMMATA B CBOCH COOCTBEHHOMN CEMbE;

K 3HAHUSM KaK HHTEJUICKTYAIbHOMY pecypcy, o0ecreunBaroniemMy OyayIiee 4esioBeKa, Kak
pe3ysbTaTy KPOIOTIUBOTO, HO YBJIIEKATEIBHOTO Y4eOHOTO TPY/Ia;

K KYJIbType KaK JyXOBHOMY OOraTCTBY OOIIECTBA M BAYKHOMY YCIIOBHIO OIIYIIEHUS Yeio-
BCKOM IIOJITHOTBI HpO)KI/IBaeMOI\/JI JKU3HH, KOTOPOC JAa0T €My YTCHUC, MY3bIKa, UCKYCCTBO,
TeaTp, TBOPYECKOE CAMOBBIPAKECHHE;

K 310POBbBIO KaK 3aJI0Ty I[OJIFOI>'I U aKTUBHOH >KU3HU YCJIOBCKA, CIro XO0pomero HaCTpoOCHUA
1 OIITUMHUCTHUYHOI'O B3IJIA[1a HA MU,

K OKPY)KAIOIIUM JIFOJIIM Kak 0e3yCJIOBHOM ¥ aOCOIOTHON IIEHHOCTH, KaK paBHOIIPABHBIM
COLIMAIBHBIM TIApTHEpPaM, C KOTOPBIMH HEOOXOJMMO BBICTPauBaTh N0OPOKEIATEIbHBIC U
B3aMMOIIO/I/IEP>KUBAIOIINE OTHOIICHHUS, JAIOIINE YEIOBEKY Pa0CTh OOIIEHHUS U TTO3BOJISI-
olI[Ue U30eraTh YyBCTBA OJJUHOUYECTBA;

10. k camuM cebe Kak X03sieBaM CBOCH CyIbOBI, CAaMOOTIPEICIISIOMIUMCS W CaMOPEaTU3YIO-

HIUMCS TMYHOCTSIM, OTBEYAIOIIUM 33 CBO€ COOCTBEHHOE OymyIee.

TEMATHYECKOE INTAHUPOBAHHUE
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IHOYPOYHOE IIVNTAHUPOBAHME (KTII)

Ne | Jara Tema ypoka JlomaiHee 3a1anue
n/n
1 03.09 Onpenenenne BekTopoB. Dusmdeckuii u reomerpuueckuid | [1.99, Ne1027, 1028, 1031a0,
CMBICJI BEKTOPOB. 1032
9 05.09 CrokeHue 1M BBIYMTAHHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha I1.103, Ne10446,10476
YHCIIO.
3 10.09 CrnoxeHre Y BBIYMTAHHE BEKTOPOB, YMHOKCHHE BEKTOpa Ha I1.104, Ne1050,1052
YHUCIIO.
4 12.09 CrokeHue ¥ BBIYMTAHHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha Nel049, 1055, 1056
YHCIIO.
5 17.09 | Pa3noxkenue BekTopa no AByM HekosutnHeapHbM BekTopaM. | KP, B.1,2 (I ypoBeHs)
6 19.09 | KoopnuHaTel BEKTOpA. I1.105, Ne10818r,10830r,
7 24.09 CkaJisipHOE TIPOU3BEJICHUE BEKTOPOB, €r0 MPUMEHEHHE IS I1.106, Nel 084611
HAXOXJICHUS JUIMH U YTIIOB.
8 26.09 CkanspHoe TpOM3BEJIECHHUE BEKTOPOB, €0 NMPUMEHEHHUE IS [1.107, Ne 1085, 1086
HAXOXJICHUS JJIVH U YTJIOB.
9 01.10 | Pemenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB. I1.109, Ne 1100
10 03.10 | Pemenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB. £911%8é7(3,5),1088(2,5),1093
11 08.10 | [IpuMeHeHUE BEKTOPOB JIJIsl PEIICHIS 331349 (DPU3HUKH. Ne1095,1097,1098,1099,
12 10.10 | KonrpoabHas pa6ora nmo teme ""Bekropsi'. I1.110, Ne1104a,11056r
13 15.10 | JlexapTOBBI KOOPJAMHATHI TOYEK HA MIIOCKOCTH. I1110, Nel1106, 1107, 1111, 1113
14 17.10 | YpaBHeHue npsMoHu. Nel125, 1127, 1128
15 22.10 | YpaBHEHHE PSIMOIA. Nel129, 11326
16 24.10 VpaBHEHHE OKPYIKHOCTH. HOL[FOTOBI/ITSHLHLHZ BapHaHT
KOHTPOJIbHOU pa6OTI>I
17 07.11 | KoopuHATHI TOYEK IePECeUSHUs] OKPYKHOCTH H IIPSIMO. Nel133,1134,1136
18 1211 | Meron KOOpAMHAT TPU pelICHHH TeoMeTpuueckux 3amad, | I1.113, Nell48a
MPAKTUYECKHX 3a7au.
19 1411 | Meron KOOpOMHAT NpPU pPEUIEHUH TeoMeTpuueckux 3amad, | [1.114, Nel11496
MPAKTUYECKHX 3a7ad.
20 19.11 | Meron KOOpAMHAT HpPU pPEHIEHHH TeoMeTpuueckux 3amad, | [L.115, Nel155,1156
MPAKTUYECKHX 3a7au.
21 2111 | KonrpoabsHas padora no teme "lexkapToBsl koopauHathl | [1.113-115, Ne1160, 1161
HA IJIOCKOCTH" .
29 26.11 | OnpeneneHne TPUTOHOMETPHUECKUX (GyHKIMHK yrioB ot 0° 10 | 3aganue B TeTpagu
180°.
23 28.11 | ®dopMyIIbl IPUBEACHUS. 3ajanue B TeTpanu
24 03.12 Teopema KOCHHYCOB. [1.76,77,78, Ne739,741,746,747,
748,749,752
25 05.12 | Teopema KOCHHYCOB. I1.79,80, 81 Ne753, 7596, 76368
26 10.12 Teopema KOCHHYCOB. I181,82, Ne755,760,761, 757,
763ar,765
27 12.12 | Teopema cuHYyCOB. I1.83, Ne7816,780a7846,787
28 17.12 | Teopema CHHYCOB. 1184, Ne789-791
29 19.12 | Teopema CHHYCOB. I176-82, Ne769, 770,772
30 24.12 | HaxosKJICHUE JJTMH CTOPOH M BEJIMYUH YIJIOB TpEyroabHUKoB. | 1183, Ne782, 7846, 785, 787
31 26.12 | PemieHue TpEeyroJbHUKOB. I1.86, Ne911,91468,915
32 9.01 Pemenue TpeyroapHUKOB. I1.87, Ne918, 919, 9266r, 927, 928,




33 14.01 | PemieHuie TpeyrojJbHUKOB. 188,89, Ne933,935,936
34 | 16.01 | Peuienue TpeyroibHHUKOB. Ne944,9476, 9486,9496
35 21.01 | [IpakTHueckoe NPUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB. Ne946,9516
36 23.01 [IpakTrueckoe NMpUMEHEHHE TEOPEM CUHYCOB U KOCHHYCOB. ;{)9907_35’ Ne962, 964a, 9660r,
37 28.01 | KontposabHast pa6ora nmo teme "Pemenne TpeyroiabHu- | Ne 974,976,977
KOB''.
38 30.01 | IIpaBuibHBIE MHOTOYTOJBLHUKH, BBIYMCICHUE UX SJICMEHTOB. I1116, Ne1162,1163, 1165, nomn.3
39 04.02 | Yucno w. /nnHa OKPYKHOCTH. 11117, Nel1168, 1167, mom.2
40 06.02 | Yucno w. /{nnHa OKPYKHOCTH. Nel175,1176, 1178
41 11.02 | JInuHa IyTH OKPY>KHOCTH. Nel170, 1171
42 13.02 | Paguannas Mepa yria. Nel172, 11746, 1183, nomn.4
43 18.02 | Ilnomanp kpyra, CEKTOpa, CETMEHTA. I1.118,119, Ne1184, 1187,1188
44 20.02 | Ilmomaas Kpyra, CEKTOpa, CErMEHTA. I1.120,121, Ne1186, 1190, 1192
45 25.02 | Ilmomans Kpyra, CEKTOpa, CErMEHTA. I1.122,123Ne1193, 1195, 1197,
1198, 1200
46 27.02 | IlousTie 0 OBMYKEHUHU MIJIOCKOCTH. I1.124, Ne1203, 1207,1211
47 04.03 | INapannenbHbIi IEPEHOC, TOBOPOT. I1.125, Ne1213, 12146, 1217
48 06.03 | TTapamnenbpHbIH IEPEHOC, TOBOPOT. I1.126, Ne1219,12206, 1222
49 11.03 | ITapamienbHbIN IEPEHOC, TIOBOPOT. I1.127, Ne1224,12260, 1227
50 13.03 | ITapamienbHbIN IEPEHOC, TIOBOPOT. Nel1229, 1230,1231
51 18.03 | [IpumeHeHHEe ABMKCHUH MPH PELICHUH 3a/1a4. [Ipunosxxenus, 1m.1., HOBTOPUTH BO-
npockl K rinasel, Nel257, 1258
52 20.03 | KonrtpoubHasi pa6ora mo temam "lIpaBuiibHbIe MHOTOYrosb- | [Iprtoxenus, n.2., MIOBTOPUTH BO-
HUKH. OKpYKHOCTB. JIBH:KeHHUS IJIOCKOCTH'' . npockl k rase 3. Ne1269,1274
53 03.04 | IlousaTHE 0 MPeoOPa30BAHUH TOAOOUS. Ne9696,970, 978,979
54 08.08 | CooTBETCTBEHHBIC 3JIEMEHTBI MTOIOOHBIX (UTYP. Jor. rnaBLI:"H12,13, Ned?2 .43, kap-
TOYKH K 3a4€Ty
55 10.04 | CooTBeTCTBEHHBIE 3JIEMEHTHI MOIOOHBIX QUTYP. Bonpocs! k rmase 10, Ne990,992,
993,996
56 15.04 | Teopema 0 mMpoM3BEAECHUHN OTPE3KOB XOPJ, TEOpemMa O npou3Bese- I193-95, Ne 1011,1014
HHHU OTPE3KOB CEKYIIHX, TEOpEMa O KBapaTe KacaTeIbHOH.
7 17.04 | Teopema 0 mMpoM3BEAECHUHN OTPE3KOB XOPJ, TEOpemMa O nponssese- I193-95, Ne 10156r
HUH OTPE3KOB CEKYIIHMX, TEOpPEeMa O KBaJIpaTe KacaTellbHOM.
58 22.04 | Teopema 0 MPOU3BEICHUU OTPE3KOB XOpA, TEOpeMa O npoussesie- Nel017aB, 10186r, 1019aB
HUH OTPE3KOB CEKYIIHMX, TEOpPEeMa O KBaJIpaTe KacaTellbHOM.
59 24.04 | IlpumeHeHHEe TEOPEM B PEILICHUU T€OMETPUUECKUX 33/1a4. 1196, Ne1021, 1023
60 29.04 | IlpumMeHeHHE TEOPEM B PEIICHUN T€OMETPHUECKUX 3a]1a4. JAl'm.21, Nel1,12,14
ol 06.05 | IlpumMeHeHHE TEOPEM B PEIICHUN T€OMETPHUECKUX 3a]1a4. 1197, Nel025aBg,
62 13.05 | KourpoabHasi padora mo temam "llpaBuiibHbBIE MHOIO- 1198, Nel025eskn
yroJbHUKH. OKpY:KHOCTD. [IBHKeHHs IJIOCKOCTH' .
63 15.05 | INoBTopenwue, 0600IIEHHE, CHCTEMATH3AIIHS 3HAHUIA. JlniakTrueckue MaTepualibl
64 20.05 | MToroBasi KOHTPOJIbHAsi PadoTA. JMpnakTruyeckre MaTepralsl
65 22.05 | IloBTopeHwue, 0000IIEHUE, CHCTEMATH3AIIHS 3HAHU. JlniakTrueckue Marepualibl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

65




CUCTEMA OIIEHKH JTOCTUXXEHWUH IIJIAHUPYEMBIX
OBPA3OBATEJIbBHBIX PE3YJIBTATOB

OuneHka yCTHBIX OTBETOB 00y4YaIOIUXCSI.

Omeem ouenueaemcsa ommemroi «5», eciu odyuarouuiica:

® TI0JIHO PacKphbLI COJiepKaHUE MaTepualia B 00beMe, IpeyCMOTPEHHOM MPOorpaMMoi U yueOHH-
KOM;

® HU3JIOKHUII MaT€pual rpaMOTHBIM A3BIKOM B onpe;[eneHHoﬁ JIOTHYECKOM IIO0CJIICA0BATCIIbHOCTH,
TOYHO HUCIIOJIB3YSA MATCMATHYCCKYIO TCPMUHOJIOTHUIO 1 CUMBOJIUKY,

® TIPaBWJIHHO BBIOJIHUI PUCYHKH, YEPTEXKH, IPpadUKH, COMYyTCTBYIOIINE OTBETY;

e [I0Ka3aJl yMEHHUE WIUTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHUSI KOHKPETHBIMU TPUMEPAMH, TIPH-
MEHSITH UX B HOBOU CUTyallMH IIPU BBIIIOJIHCHUH IPAKTUYCCKOTO 3aJaHH A,

® TIPOJAEMOHCTPUPOBAIl YCBOEGHUE paHEe M3yYEHHBIX COMYTCTBYIOUIMX BOMPOCOB, CHOPMHUPOBAH-
HOCTb U YCTOMYMBOCTH MCIIOIB30BAaHHBIX MPU OTBETE YMEHUIN U HABBIKOB;

® OTBEYaJI CAMOCTOATENBHO 0€3 HABOSIINX BOIIPOCOB YUHUTEIIS;

® BO3MOKHBI OAHA — ABC HCTOYHOCTHU IMPU OCBCIICHNHN BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAI-
KaX, KOTOPbIE YYEHUK JIETKO UCIIPABUII 110 3aMEUYAHHIO YUUTEIS.

Omeem ouenueaemcs OMMEMKOIl «4», €CJI1 OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/I$IM Ha

OTMCTKY «5 », HO IIPX 3TOM UMCCT OJHUH U3 HEAOCTATKOB:

® B U3JIOKCHUHU JOITYIICHBI HEOOJIBIIINE Hp06eHBI, HC UCKA3WBIIHNC MAaTCMATUYCCKOT'O COACPIKAHNA
OTBCTA, UCIIPABJICHHLIC 110 3aMCYAHUIO YUUTCIIA;

¢ JIOIMMyHICHBI OIIOKHU HIIH OoJice ABYX HCIOYCTOB IIPU OCBCHICHUU BTOPOCTCIICHHLIX BOIIPOCOB
HJIM B BBIKJIAAKAaX, KOTOPBIC YUCHHUK JICTKO UCIIPABUII 110 3aMCUAHUTIO YUUTCIIA.

Ommemka «3» cmagumcsa 6 cAeOyIOuUx cayuanx.

® HEMOJIHO WJIM HETOCIeI0BAaTeIbHO PACKPHITO COIEPKAHNE MaTepHrala, HO MOKa3aHo odliee mo-
HUMaHHE BOIIPOCa U MIPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE IS JAIBHEMIIIETO YCBOCHNUS
nporpaMMHOro Matepuana (onpezaeneHHble «TpeOGoBaHMAMH K MaTeMaTHYECKOH MOATOTOBKE
YUAIIUXCS»);

® UMEJKCh 3aTPyJHEHUS WU JOMYIIEHbI OLIMOKU B ONpeIeTICHUH MOHITUH U, UCTIOIb30BAHUU Ma-
TEMaTU4eCKON TEPMUHOJIOTUH, YepTexkaxX, BHIKIAIKaX, UCTIPaBIEHHBIE ITOCIE HECKOJIBKUX HABO-
JSIIIAX BOIPOCOB YUHTEIIS,

® YYEHUK He CIIPaBHJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYallUU IIPU BBINOJIHEHUH MTPaKTHYe-
CKOTO 3aJIaH¥sI, HO BBITTOJIHWII 33JJaHHS 0053aTEIIEHOTO YPOBHS CI0KHOCTHU TI0 JAHHOW TEME;

® [IpU 3HAHUM TEOPETHUECKOro MaTepraa BbIsIBJIeHa HEJOCTaTOUHAs CHOPMUPOBAHHOCTh YMEHUH
Y HaBBIKOB.

Ommemka «2» cmasumcs 6 C1e0yrouux cayvanx:

® HE PacKpBITO OCHOBHOE COJIepKaHNEe y4eOHOTro MaTepurana,

e OOHapyXeHO HE3HAHWE WJIM HEMOHMMaHHE YUCHHKOM OOJbIei Win Hanbojee BaXKHON YacTh
y4eOHOT0 MaTepuana;

e JIOMYIIEHBI OTUOKH B ONIPEACIICHUH TIOHATHA, TPU UCIIOJIb30BAHUN MaTEeMaTUIECKOW TEPMUHO-
JIOTUH, B PUCYHKAX, YEPTEKaxX WU TpaduKax, B BBIKJIAIKaX, KOTOPhIE HE MCIPABJICHBI MOCIE
HECKOJbKMX HaBOJISAIIUX BOPOCOB YUUTEIS;

e YUYEHHK OOHAPY>KUJI TIOJTHOE HE3HAHWE U HETIOHUMAaHKE U3y4aeMOTo MaTepHraia Uil He CMOT OT-
BETUTh HA HA OJMH U3 MTOCTABJICHHBIX BOIIPOCOB IO U3y4aeMOMY MaTepHAaITy.

OuneHka NMCbMEHHbIX KOHTPOJbHBIX PA00T 00y4aonuXxcs.

Ommemka «5» cmasumces @ c1edylouux cayvanx:

e paboTa BHINOJHEHA MMOJTHOCTBIO.

® B JIOTUYECKHX PACCYKIEHUIX U 000CHOBAHUAX HET MPOOEIIOB U OMIHMOOK;

® B pELIEHUHU HET MaTeMaTHYECKUX OMHUOOK (BO3MOYXHA OJJTHA HETOYHOCTh, OMMCKA, HE SBJISIONIA-
SACA CIIEACTBUEM HE3HAHUA NJIW HEIIOHUMAaHUA y‘-IGGHOI‘O MaTCpI/IaHa);



Ommemka «4» cmasumcs, eciu:

paboTa BEITIOTHEHA MTOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI (€CITH YMEHHUS
000CHOBBIBAThH PACCYKIEHUS HE SBJISUIUCH CIICIIMAIBHBIM 00BbEKTOM MPOBEPKH );

JIOTTYIIIEHA OJ[HA OIIMOKa WU JBA-TPU HEJIOYETa B BBIKJIAKAX, YSPTEkKaxX Wi rpadukax (ecau
9TH BUJIBI pa0OThI HE SBIISUTHCH CIIEIUAIBHBIM 00BEKTOM MIPOBEPKH);

Ommemka «3» cmasumcs, eciu:
JIOTTYIIICHBI 00Jiee OJHOW OMMOKK WM OoJiee ABYX- TPEX HEIOYETOB B BBHIKJIAJIKAX, YEPTEIKAX
i rpaduka, HO yJamuics BiaieeT 00s3aTeIbHbIMA YMEHUSIMH T10 TIPOBEPSIEMOI TeMe.

Ommemka «2» cmasumcs, eciu:

JIOTTYIIICHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIKE, YTO yJaIIMICS HEe BJIaJeeT 00s3aTeIbHBIMH
3HAHUSMH 110 JJAHHOW TEME B ITOJTHOM Mepe;

paboTa mokasasna MoJIHOE OTCYTCTBHE Y y4Yallerocs: 00si3aTeNIbHBIX 3HAHUHN, YMEHHI TI0 TIPOBe-
pﬂCMOI\/JI TEMEC WUJIN 3HAYUTCJIIbHAA 4aCTh pa6OTI)I BBIITOJIHCHA HE CaAMOCTOATCIIBbHO.

Oomas kaaccupukanus oMMOOK.

HpI/I OLICHKC 3HaHHI>i, YMCHI/Iﬁ 1 HaBBIKOB 06y11a10m1/1xc51 CJICAYCT YUUTBIBATH BCC OIINOKU

(rpyObie 1 HETpyObIe) M HEOUYETHI.

I'pyObiMu cuuTaOTCH OIIUOKU:

HE3HaHWE OTPEICIICHUsI OCHOBHBIX IMOHSATHUH, 3aKOHOB, TIPAaBHJI, OCHOBHBIX IOJIOKECHUN TEOPHH,
He3HaHue GopMyJl, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIIMYUH, CTUHUI] HX U3MEPCHHUS,
HE3HaHWE HAMMEHOBAHUMN €IMHULl U3MEPEHHUS;

HEYMEHHUE BBIJICJIUTh B OTBETE IJ1aBHOE;

HEYMEHWE IPUMCHSTH 3HAHUS, AJITOPUTMBI JUISl PEIICHUS 33]1a4,

HEYMEHUE JIeJIaTh BHIBOJIbI M 00O00IIEHNS;

HEYMEHHE YUTATh U CTPOUTH IPa(UKH;

HEYMEHHUE T0JIb30BATHCS TIEPBONCTOYHUKAMH, YICOHHUKOM U CIIPABOYHHKAMU;

MOTEPSI KOPHSI WJIM COXPaHEHNE MTOCTOPOHHETO KOPHS;

oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIHUOKU;

BBIUMCIUTENbHBIE OMUOKU, €CIIM OHH HE SBISIOTCS OTIMCKOM;

JIOTUYECKHE OMIMOKH.

K Herpy0biM ommokam ciielyeT OTHECTH:

HETOYHOCTb (POPMYIIUPOBOK, OTNpeIeIeHUH, TOHATHIA, TEOPHii, BbI3BaHHAs HEMOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEIEIAEMOT0 IIOHATHUS UM 3aMEHOM OJTHOTO - IBYX U3 OTUX IIPU3HAKOB
BTOPOCTEIIEHHBIMUY;

HETOYHOCTb Ipaduka;

HEPALMOHAIBHBIA METOJ| PELICHUs 3aJaud WM HEAOCTaTOYHO IPOAYMAHHBIMA IUIaH OTBETA
(HapyIIeHUE JIOTHKH, TOJIMEHA OTJEIIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);
HEepalMOHAIbHbBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYroi JIUTEpaTypoi;

HEyMEHHUE pelaTh 3aJa4u, BBIIOIHSITD 3a/laHUs B OOIIIEM BH/IE.

Heno4yeramm sBIIAIOTCS:
HEepalMOHAJIbHbIE PUEMBI BEIUHUCICHUH U TPeoOpa3oBaHuii;
HeOpeKHOE BBIMOJTHEHHE 3aMKCcel, UepTexkel, cxeM, rpaQuKoB.

OI[eHKa l'lpOBKTHOﬁ ACATCIbHOCTH YUYAIIUXCHA

Kpurepmuii 1 Ipoaykr (MarepuaaunzoBanublii pesyabrar 1Y) banabl

TToka3s
aTenb

1.1 | HoBusHa. OpUruHanbHOCTb. Y HUKAJIBHOCTb 1-2
1.2 | OntuManbHOCTh (HaWiIydlllee COYETaHUE MapaMeTPOB IPOIYKTa) 1
1.3 | DcretnyHoCTH 1-2

MaxkcuMajbHOE KOJHYECTBO 0aJ1JI0B 5




Kputepnii 2 | IIponecc (padora 1o BHINOJHEHHIO IPOEKTA)
2.1 | AKTyaJlbHOCTh 1-2
2.2 | IIpobnemMHOCTD 1-2
2 2.3 | CooTBeTcTBHE TPeOOBAHUIM O0BEMA 1
o 2.4 | ComepxaTenbHOCTh 1-3
§ 2.5 | 3aBepiIeHHOCTD 1
g 2.6 | Hamuume TBOpUYECKOr0 KOMIIOHEHTA B MPOIECCE TPOSKTUPOBA- 1-2
= HUS
2.7 | KoMMyHHKaTUBHOCTD (B TPYIITIOBOM IPOEKTE) 1-2
2.8 | CaMOCTOSITETHHOCTD 1-3
MakcuMaJibHOe KOJHYeCTBO 0217108 16
Kputepnii 3 | KauecTtBo opopmiiennsi maTepuasa
o o [3:2 | Marepuan odopmiieH ¢ TpyObIMH HApYIICHUSIMU TPEOOBAHHH 0
B § 3.3 | JlonymieHbl He3HAYUTENNbHbIE HApyIIEeHHUs] TpeOOBaHUN 1-2
= = |34 | Marepuan ohopmiieH B COOTBETCTBHHE C TPEGOBAHUAMK 3-4
MakcumaJjibHOe KOJIHYeCTBO 0aJ10B 4
Kputepnii 4 | 3ammra npoekra
4.1 KadecTBo nokmnana (CHCTEMHOCTh, KOMITO3UIIMOHHAS 11E€TI0CT- 1-3
HOCTb,
2 MOJIHOTA MPEICTaBICHHS MPOOIEMbI, KPATKOCTb, YETKOCTH, SIC-
% HOCTh ()OPMYIIUPOBOK)
2 4.2 | OTBeTHI HA BONPOCHI 1-3
= 4.3 | JImuHOCTHBIE MPOSIBIICHHS JOKJIQTUNKA 1-2
= 4.4 | Kynbrypa peun AOKJIaquuKa 1-2
MakcuMaJibHOe KOJH4eCTBO 0211108 10
MakcuMaJibHOE KOJTHYeCTBO 0AJU10B 110 BCeM KPHUTEPHSIM 35

IlepeBona 6a/1J10B B OLICHKY

85% oT MakcUMaNbHON CyMMBI 0aioB, 35-30 GamioB — «5»
70-85 %, 29-25 GamnoB — «4»
50-70 %, 23-17 GamioB — «3»

0-49 % -

@@»




Kpurepun u nokasare/ji OleHUBAHUS MCCJIE0BATEIbCKOM
AesITeJIbHOCTH 00y4aroIerocst

Kpurepmii 1 YPpoBeHb aKTYaJIbHOCTH TEMbI UCCJIEIOBAHUS banbl
2 1.1 | AKTyalbHOCTb TEMBI UCCIIEJOBAHUSI HE JOKa3aHa 0
© 1.2 [IpuBeneHbl HETOCTATOYHO YOEIUTEIbHBIE JOKA3aTEIbCTBA aK- 1-2
§ TYalITbHOCTH TEMBI UCCIICIOBAHUS
5 1.3 [IpuBeneHbl 1OCTATOYHO YOEIUTEIbHBIE JOKA3aTelbCTBA aKTy- 3-4
= AITBHOCTHU TEMBI HCCIICIOBAHUS
Kpurepwuii 2 KauecTBo conep:xanus uccjie10BaHUs
2.1 | CooTBeTCTBHE COACPIKAHUS HCCIETOBAHNUS €TO TEME
4 2.1.1 | ConmepkaHue MCCIIENOBaHUS HE COOTBETCTBYET 3asBJICHHOMN 0
3] TeMe
§ 2.1.2 | ConeprxaHue UCCIIEOBAHUS HE B TIOJTHOW MEPE COOTBETCTBYET 1-2
E 3asBJICHHOM TeMe
= 2.1.3 | Coneprxanue UCCIIe0OBAHUS B ITOJIHON MEepe COOTBETCTBYET 3a- 3-4
SIBJICHHOU TEME
2.2 | JIorn4HOCTH M3JI0XKEHHS MaTepraa
= 2.2.1 | Marepuan u3J0eH He JJOTHYHO, HE CTPYKTYpHUPOBaH, XaoTH- 0
v qeH
§ 2.2.2 | HemoctatouHO COOMIOAAETCS JIOTUYHOCTD U3JIOKEHUS MaTepH- 1-2
= ana
= 2.2.3 | Martepuai U3J105)KEH B CTPOTOM JIOTHYECKOM IOCIIEI0BATEILHO- 3-4
CTH
2.3 | KomndecTBo 1 pazHOOOpa3ne HCTOYHUKOB HH(OpMAIIUU
= 2.3.1 | OTcyTcTBUE CIMCKA UCTOYHUKOB MH(OpMaIiu 0
o 2.3.2 | Vcrionp30BaHbl OJTHOTHITHBIC HCTOYHUKH HH()OpMAIIAN 1
§ 2.3.3 | Ucnonb30BaHO HE3HAYUTEIHLHOE KOJTHMUECTBO UCTOUHUKOB HH- 2
g Gopmanmu
= 2.3.4 | Hcnonp30BaHO 3HAYUTENBHOE KOJIMYECTBO pa3HOOOpa3HbIX HC- 3-4
TOYHHKOB HH(OpMaLIUU
Kputepnii 3 KadecTBO 0popmiIeHHS HCCIEA0BATEIBCKOI0 MaTepHaJia
= 3.1 | CoorBercTBre 0pOpMIICHHS TPUHSATHIM TPEOOBAHHSIM
g 2 3.1.1 | Marepuan odopmiieH ¢ rpyObIMU HapyIICHHSIMA Tpe6VOBaHI/H71 0
c v 3.1.2 | lonymieHbl He3HAYUTENNbHbIE HApyIIeHHs TpeOOBaHUHN 1-2
2 3.1.3 | Marepuan oopmMIIeH TOYHO B COOTBETCTBHUHU C TPEOOBAHUSIMHU 3-4
MaxkcruMaabHOE KOJTHUYECTBO OaJIOB 20

IlepeBox 0a/110B B OLIEHKY

85% oT MakcuMalbHOU CyMMBbI 6au10B, 20-17 GannoB — «5»
70-85 %, 16-14 GamnoB — «4»
50-70 %, 13-10 GammoB — «3»

0-49 % - «2»




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
Artanacsa JI.C. byry3oB B.®. Kagomuer C.b. [Toznnsk O.I'. FOguna U.W. I'eomeTpus. 7-9
kiaccsl. «lIpocBemenney, 2023.

METOANUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

VYueonuk. 7-9 xnaccel. Aémopwi: Atanacsia JI.C., byryzos B.®., Kagomuer C.b., [To3nsk 2.1,
IOquna N.N.

Pabouwne terpagu. 7, 8 u 9 xnaccel. Asmopwvi: Atanacsia JI. C., byryzos B.®., I'mazros 10.A.,
Onuna N.1.

Hunaxtuueckue marepuansl. 7, 8 u 9 knaccol. Asmopuwi: 3uB b.I'., Maiinep B.M.
Tematuueckue Tectol. 7, 8 u 9 knaccel. Asmopwvr: Mumienko T.M., biunkos A. /.
CamocTrosiTeTbHbIE U KOHTPOJIbHBIE pa0oThl. 7, 8 1 9 knaccel. Aémop. Nuenckas M.A.
Junarnoctuueckue tectsl. 7-9 kiaccel. Aémop: Pookuk B.U.

Meroaunueckue pekomenaanuu. 7, 8 u 9 xnaccel. Asmopur: Atanacsia JI.C., byryzos B.®.,
I'mazros FO.A. u ap.

COopHUK TpUMEPHBIX pabouux mporpamm. 7-9 kiaccel. Aémop: bBypmucrtpona T.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
www.alleng.ru/edu/mathl.htm - k ypoky maTtemaTuku;

comp-science.narod.ru/didakt.html - munaxtiueckue marepuans;

InternetUrok.ru - Buaeoypoku;

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

http//www.exponenta.ru-odpasoBarenbHblii MATEMAaTHUSCKHUN CaNT;

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

OnexTpoHHas 6ubnuoreka «2000 3a1a4 no matematuke». Anredpa 7-9 knaccel. CDROM;
Anrebpa 7-9. CoBpeMeHHBbIH yueOHO-MeToauueckuit komiuieke. CD-ROM;

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

http://mathem.hl.ru — matematuka on-line;

http://www.exponenta.ru - o6pa3oBaTeIbHbII MaTEMaTHIECKHil CANT;

«Onexktponnas 6ubnmorexa2000 no matemarukey, CD-ROM;

www.mathvaz.ru/index.php - Jlocbe yuutens MareMaTHKH.



