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MuHucTepcTBO 0011ero ¥ npodeccuoHanbHOro oopazoBanus PoctoBckoit
o0nactu

Vnpasnenue odpazoanus PocroBa-Ha-Jlony
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KoHTtponbHbIE 1 1 2 1 5
paboThI

PocroB-na-/lony
2023 — 2024 y4eOHbIi roA




MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yuebHoro Kypca «I'eomerpusi» 6a30BOro ypoBHS AJis 00y4arOIMIUXCS

8 kiacca pa3zpaboTtana Ha ocHOBe DeiepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa CpeiHero o0Iiero oopa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA,
MPEIbABISEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, U TPAAUIINI POCCUIICKOTO 00pa30BaHMUsL.
Peanuzanus nporpammsel o0ecriedrBaeT OBJIaieHHue KIYeBbIMA KOMIETCHIIUSIMH,
COCTABIISFOLIMMHU OCHOBY JIJISi CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMs, [IEIIOCTHOCTh
OOIIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHUS JTUUYHOCTH 00YUAIOIINXCSL.

PabGouast mporpamma mo reomeTrpuu I 8§ «A» KiIacca COCTaBJeHA HAa OCHOBE

cIeayrommux 10KyMCHTOB:

@enepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Qenepauun» € y4€ETOM M3MEHEHUN, BHECEHHBIX [Ipukazom MuUHOpOCBEUIEHUS OT
31.07.2020 Ne 304 (B penakuuu oT 04.08.2023 Ne 479-D3).

O6mactHolt 3akoH «O0 obOpa3zoBanuu B PocroBckoii obmacti» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 8§24-3C).

[Ipukaz MunmnpocBemennss ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuu Ilopsiaka
OpraHM3allii ¥ OCYIIECTBICHHUS 00pa3oBaTeNbHOW JAEATEIBHOCTH IO OCHOBHBIM
o0mieoOpa3oBaTeilbHBIM IpOrpaMMaM — OOpa30BaTeIbHBIM IMpOrpaMMaM HadyajJbHOTO
00111ero, OCHOBHOT'O OOIIETO U CPEIHEro 00Iero 00pa3oBaHUs».

[Ipukxa3 MunucrepcrBa mnpocsemeHuss PO ot 21.09.2022 Ne 858 "OO yTBepkIeHUU
dbenepanbHOro nepeyHs y4eOHUKOB, JOMYUICHHBIX K HCIOJIb30BAHUIO TMPH pean3alin
HUMEIOLINX TOCYJapCTBEHHYIO AKKPEIUTALUI0 00pa30oBaTENbHBIX IMPOrpaMM HadajJbHOTO
o0mIero, OCHOBHOIO 0O0Iero, cpexHero oomero o0pa3oBaHUS — OpraHHU3AIMSIMH,
OCYIIECTBISIOUMMU 00pa30BaTENIbHYIO JI€ATENbHOCTh W YCTAHOBJIEHUS IPEAEIBHOTO
CpOKa MCIOJb30BaHUS UCKIIOYEHHBIX YUeOHUKOB" .

[Tpuka3 Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «O6 yTBepkIeHUU
(dbenepaIbHOTO TOCYJApCTBEHHOTO 00pa30BaTENBLHOTO CTaHIapTa OCHOBHOTO OOIIEro
00pa3oBaHMUsI».

IIpukaz Munnpocsemennus Poccun ot 18.05.2023 Ne 370 «O06 yTBepkIcHUH
dbenepanbHON 00pa30BaTENBHONM MPOTPAMMBbI OCHOBHOTO 00111ero 00pa3oBaHUs.
®denepanbHas paboyasi MporpaMMa BOCIIMTAHUS 7Sl 0011e00pa3oBaTebHBIX OpraHu3alnui
(omobpeHna pemenreM ¢eaepaTbHOTO YIeOHO-METOIUYECKOTO OOBEIMHEHUS MO 00IeMy
oOpa3zoBaHmI0, MPOTOKOI OT 23 utonst 2022 r. Ne 3/22).

IlocranoBieHne ['1aBHOrO rocy1apCcTBEHHOIO CaHMTapHOro Bpada Poccuiickon @enepanuu
or 28.09.2020 r. Ne 28 "OO6 yrtBepkmenun canutapHbix mpaBwn CII 2.4. 3648-20
"CaHUTapHO-IIHIEMUOJIOTUIECKIE TPEOOBAHUS K OpraHH3alUsAM BOCIUTAHUS U OOy4eHH,
OTJIbIXa U O37I0POBJICHUS JIETEH ¥ MOJIOJIEKH".

IlocranoBiieHne ['1aBHOrO rocyIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickon @enepanuu
ot 28.01.2021 Ne2 «O6 ytepxkneranu CanlluH 1.2.3685-21 «['urnennueckue HOPMaTHUBHI
u TpeOoBaHMsI K oOecmedeHHto Oe30macHOCTH W (wiu) Oe3BpeqHOCTH Ui YelloBeKa
(bakTOpOB CpeIbl OOUTAHUS.

OcHoBHast oOpa3oBaTenbHasi MPOrpaMMa OCHOBHOTO OOIIEro 00pa3oBaHusl, YTBEPKIAEHHAS

npuka3zom aupekropa ot 31.08.2023 Ne 520.
VYueonsii ian MAOY «Jlumeit Ne 11» na 2023-2024 y4eOHBIN TOA, yTBEPKIEHHBIN
npuka3zom aupekropa ot 31.08.2023 Ne 520.



e [lonmoxenue o paboueit nmporpamme MAOVY «Jluueir Ne 11», yTBepkIAEHHOE NPHUKA30M
mupekropa ot 10.08.2023 Ne 497.



MHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX Pa3AEJIOB IIKOJbHOM MAaTE€MaTHUKH, UMEIOIIHNI CBOEH
LeNbl0 00ecreYnTh H3y4YeHHE CBOMCTB U pa3MepoB (UTyp, UX OTHOIIEHWH M B3aMMHOE
pacrojIOKEHUE, ONUpAcTCd Ha JIOTMYECKYHO, NOKa3aTENIbHYIO JMHUIO. [[eHHOCTh u3yueHus
reOMETPHH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs 3aKJIIOYAETCs B TOM, YTO 00yUaromuics
YUUTCS TIPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHMS, CTPOMTH JIOTMYECKHE YMO3aKIJIIOUEHUS,
JIOKa3bplBaTh MCTUHHBIE YTBEPKACHHUS M CTPOUTh KOHTPIPHUMEPBHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHus: «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITUPOBATH OOpaTHBIE
YTBEPKICHHUS.

KpaiiHe BaxxHO NOAUEPKHBATH CBA3M I'E€OMETPUHM C JIPYIMMHU Y4YeOHBIMU IpeaMeTaMH,
MOTHBHpPOBaTh  HCIOJB30BAaTh  ONpPENEJICHHS TEeOMETpUYeCKMX GUryp ¥  IOHATHUH,
J€MOHCTPUPOBATH NPUMEHEHUE MOTYYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTH CBA3M Hauboiee
ApKO BUJHBI B TeMax «Bekropb», « TpuroHomeTpudyeckue COOTHOWEHU», «MeToa KoopArHAT
u «Teopema [Tudaropar.

VYuebublii Kypc «['eomMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feiibl COJIEp>KaHMS:
«l'eomerpuueckue ¢uUrypsl M UX CBOMCTBa», «l3MepeHne reoMeTpuyecKux BETUYUHY,
«/lexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTtopel», «J/IBMXKEHUS  IUIOCKOCTH»,
«IIpeobpazoBanus MOAOOHSD.

OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
«T'EOMETPUSI»

BaxxHocTh yueOHOT0 Kypca reoMeTpUr Ha yPOBHE CpPEeIHEro 001ero oopa3oBaHms
OGYCHOBHeHa Hp&KTH‘-ICCKOfI SHAYUMOCTBIO MCTANPCIMETHBIX U TMPECAMCTHBIX PE3YJILTATOB
oOydeHHusi TeOMETPUU B HaNpaBJICHUH JIMYHOCTHOTO pa3BUTHUS oOyuaromuxcs, HOpMHUPOBAHUS
(YHKIMOHAJIBHON MaTeMaTW4ecKOW TPaMOTHOCTH, H3Yy4YEHHs IPYTUX Y4eOHBIX JUCLUIUIMH.
Pa3Bute y oOyuaroumxcs NpaBUIbHBIX MPEICTaBICHUM O CYHUHOCTH U TPOUCXOKIECHUU
TE€OMETPUUYECKUX a0CTpaKIUii, COOTHOLICHUH PEaTbHOTO M UACATBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTUYECKON HAyKOW SBJIEHUN U MPOIECCOB PEATIbHOTO MHpPA, MECT€ T€OMETPUU B CUCTEME
HAayK W poJin MATCMATUYCCKOroO MOACIUPOBAHUA B HAYYHOM IIO3HAHUU W B IIPAKTHKC
crocoOcTByeT (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Y4YalIUXCS, a TaKKe KadecTB
MBIIJIICHHUA, HCO6XOI[I/IMI:IX IJId aganTaiui B COBPpEMCHHOM OGH.ICCTBG.

['eomeTpusi sBIsETCS ONHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHMs, TaK KaKk 00€CIeYrMBaeT BO3MOXKHOCTh M3yUEHUS KaK IAUCIHILINH €CTECTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIIICHHE, POpMUpyeMOe MPH U3YYEHUH OOYHaIOUIMMHUCS MOHATHUHBIX
OCHOB TE€OMETPUM U IOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPXKICHHM B XOJA€ pelIeHUs
rCOMCTPHUYCCKUX 3aJad4, YMCHUC BbIIBUTATb U OIIPOBEPraTb THUIOTE3bl HETIOCPCACTBCHHO
WCIIONIB3YIOTCSL MPHU PEIICHHWH 33/a4 €CTeCTBEHHO-HAyYHOro IHWKJIA, B YaCTHOCTH M3 Kypca
bu3HKH.

YMeHue OpueHTUPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001aCTAX
ACATCIBbHOCTHU YCJIOBCKA. OpI/ICHTaL[I/ISI YCJIOBCKAa BO BPCMCHU U MPOCTPAHCTBE — H€06XO,Z[I/IMOG
YCIIOBHE €T0 COLUAIBHOIO OBITHS, (OpMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBHUE YCIEIIHOTO
IMO3HAHUA i aKTUBHOI'O npeoOpa3oBaHuUs JNENCTBUTEIIBHOCTH. OnepupoBaHue
MIPOCTPAHCTBEHHBIMH 00pa3aMu O0BEAUHSIET pa3Hble BUbI YUEOHON U TPYJIOBON J1€ATENbHOCTH,
ABJISICTCA OAHUM U3 HpO(beCCI/IOHaJIBHO BAXXHBIX Ka4Y€CTB, IIO3TOMY aKTyaJlbHa 3a/lava
dbopMupoBaHUa y OOYyYaromIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KakK pPa3HOBHUIHOCTH



o6pa3H0ro MBIOIJICHUSA — CYHCCTBCHHOI'0O KOMIIOHCHTAa B IIOATIOTOBKEC K HpaKTI/I‘IeCKOﬁ
ACATCIIBHOCTU 110 MHOT'MM HAITPaBJICHHUAM.

OEJU U3YYEHUSA YYEBHOI'O KYPCA «'EOMETPUS»

«MaTteMaTuky y>Ke 3aTeéM YYHUTh HaJ0, YTO OHA YM B MOPSAOK MPUBOJINUTY, — MUCAT BEIUKUN
pycckuil yueHslii Muxaun BacunbseBud JIoMoHOCOB. M B 3TOM COCTOUT OJ1HA U3 ABYX LIEJIEH
00y4eHHS TEOMETPUH KaK COCTABHOM YaCTH MAaTEMATHUKH B IIKOJIC. DTOM IEIM COOTBETCTBYET
JI0Ka3aTeNbHas JIMHUSA MpenoaaBaHust reometpuun. Creays npeacTaBiIeHHON padoueit
mporpamMme, HaurHas C CEIbMOT0 KJlacca Ha YPOKaxX reOMETPUH O00yUYarOIIHACS YIUTCS
MPOBOJUTH TOKA3ATEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHS, JOKA3bIBaTh
VCTUHHBIE YTBEPKIAEHUS U CTPOUTh KOHTPIIPUMEPBI K JIOXKHBIM, IIPOBOJIUTH PACCYKJICHUS OT
TPOTUBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYITUPOBATH OOPATHBIC YTBEPKICHHUS.
VY4eHuK, OBJIa/IeBIINI HCKYCCTBOM PacCysKIaTh, OyIeT IPUMEHSTh €ro U B OKpY Karolei
KU3ZHU.

BTtopoii nenpro u3ydeHusi TeOMETPHUM SBJISETCS NCIIONIb30BAaHNE €€ KAK MHCTPYMEHTA IIpU
PCIICHUN KaK MATEMATHYCCKUX, TaK U MPAKTUICCKUX 3a/1a4, BCTPCUAIOIIUXCA B pCaHbHOﬁ
*u3HA. OOyJarOIINICS JOHKEH HAYUYUTHCS ONPEICITUTh TEOMETPHUUECKYIO PUTYpY, OMHCaTh
CcJioBaMHn IlaHHLII\/JI qepTén{ HJIN PUCYHOK, HauTH miaom@anab 3€MEJIbHOTO Y4aCTKa, paCCUUTATh
HEO0OXOAMMYIO JJIMHY ONITOBOJIOKOHHOTO KaOesst Wik TpeOyeMble pa3Mephl rapaka Jist
aBTOMOOMIISL. 3TOMy COOTBCTCTBYCT BTOpPAA, BBIYUCIUTCIIbHAA JIMHUA B U3YUCHUN IT'COMETPUH.
[Tpu pemieHny 3a/1a4 MPAKTHYECKOTO XapaKTepa 00YYArOIIUICS YIUTCS CTPOUTh
MAaTEMAaTUYCCKUE MOJCTIN PCAJIbHBIX )KU3HCHHBIX CHTyaHHﬁ, MPOBOAWUTEH BEIYUCIICHUSA U
OLICHMBATh aJICKBATHOCTh MOJYYCHHOTO PE3yJiIbTaTa.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYUEBHOM IIVIAHE
Ha wm3ydyeHume reomerpum B 8 KJlacce OCHOBHOTO CpeIHEro oOpa3oBaHUS Ha 0a30BOM
YPOBHE B yUeOHOM IJIaHE OTBOAMUTCS 68 yacoB (2 "aca B HENEIO).

B 8 knacce «A» B paMKax OpraHu3allii KOHTPOJIS 3a peaau3alueid IporpaMMbl UCIIONIb3YIOTCS
CJICAYIOIINE BUABI MUCbMEHHBIX PadOT: KOHTpOJIbHAsS padoTa (5).
VYyeOHas nmporpamMma paccyuTaHa Ha 68 yacos.
Pabouas mporpamma mo kypcy «l'eomerpusi» B 8 kiacce «A» COCTaBlieHa B COOTBETCTBHH C
VY4eOHbIM IJIaHOM, KaJeHJapHbIM y4eOHBbIM I'pa)MKOM M pacHMCaHUEM Y4eOHbIX 3aHATHHA Ha
2023-2024 yueOHbIii TOA 1 peajmu3yeTcsi 3a 66 yacos.

CoxparieHue Ha 2 yaca OCyILECTBIIEHO 3a CUET YaCOB UTOIOBOT'O ITOBTOPEHUS.



COJAEP)KAHUE OBYYEHUA

UYetsipéxyronpHuku. [lapamienorpaMm, ero npusHaku U CBOMCTBAa. YacTHbIE ciydau
napajuiesIorpaMMoB (MIPSAMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKK U cBoMcTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsMoyronbHas Tpamneuus.

Meron ynBoenuss menuansbl. LlenTpanbnas cummerpus. Teopema daneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3Kax.

Cpennue TMHUM TpEyTroiabHUKA U Tpaneuuu. L{eHTp macc TpeyrojabHuKa.

[Tomobue TpeyronbHUKOB, KO3PGUIMEHT moaoous. [Tpu3Haku mogo0ust TPEyroiIbHUKOB.
[Ipumenenue nmogo0Ous Mpu PEIIeHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa TUIOmaneit reomerpudeckux ¢Guryp. opMynbl s MJIOMATNA TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOITAAeH MOJ00HBIX QUTyp.

Brruncnenue miuomaaei TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUHn NPAKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TAQHI'€HC OCTPOrO YIJIa MpPsIMOYTIOJBHOI'O TpeyrojabHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHoMerpudeckne GyHKIuu yriios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJIbHBIE YIJIbl, YIOJd MEXAY KacaTeJbHOW M XOPAOH. YTIIBI MEXAY
XOpJaMM M CEeKylMMHM. BrnucaHHble M ONUCaHHBIE YETBIPEXYTOJIBHUKH. B3anMmHoe
pacroyioxkeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteir. OOmme KacaTtelbHbIE K JBYM
OKPY’KHOCTSIM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TMPOT'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHMS IHporpaMMel ydeOHoro kypca «l'eomerpus»
XapaKTepU3yIOTC:

1) narpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCUIICKOM MaTeMaTUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHHUSAM POCCHUMCKUX MATEMATHKOB U POCCUNMCKOW MAaTEMATHYECKOW IIKOJIBI,
K HCITOJIb30BAaHUIO 3TUX JOCTHKEHUH B PyTruX HayKax W MPUKIAJHBIX cepax;

2) rpaskaaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEW TIpakJaHMHA W pealu3aludd ero Ipas,
IpEeCTAaBICHUEM O MAaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH,
IpoIeIyp TPaKIAHCKOTO O0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIIEHHIO
TUYECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUH HAayKH, OCO3HaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAHOBKOM Ha AKTUBHOE Yy4YaCTHUE B PEIICHUM IPAKTUYECKMX 3a7ad MaTeMaTU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHUECKOro OOpa3oBaHWs Ha NPOTSHKEHUM Bceil
KHU3HU 711 YCHEIHOW NMpo(ecCHOHANBHONW NEeATeIbHOCTH M pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM MHIMBHYyaJbHON TPAEKTOPUU 0Opa30BaHUS U KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETUYECKOMY BOCIHPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 3a]1a4, PELICHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIlel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX INpeAcTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTUS UEJOBEKa, MPUPOAbI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl 4YeJIOBEYEeCKOH IesITeNbHOCTH, JTanoB €€ pa3BUTHA MU
3HAYUMOCTH Ul Pa3BUTUS LMBUJIM3ALUH, OBJIAJCHUEM S3bIKOM MAaTEMAaTUKH U MaTEMaTHYECKON
KyJIbTYypOH Kak CpEICTBOM IIO3HaHHWS MHpa, OBJIAJEHHUEM MPOCTEHIIMMU  HaBbIKAMHU
HCCJIEI0BATENIbCKON JIEATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMupoBaHHe KYJbTYPbI 310POBbSl U IMOUMOHAJIBbHOIO
OJ1aronosy4us:

TOTOBHOCTBIO NPUMEHATh MAaTEMATUUECKUE 3HAHUSA B MHTEPECAX CBOETrO 3/10POBbS, BEIECHUS
3I0pOBOTO 00Opa3a *KHM3HMU (310pOBOE NMHUTaHME, COAJTAHCHUPOBAHHBIM PEXHUM 3aHITUH U OTABIXA,
perynspHas (usnyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTBIO HABBIKA peQIIEKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OIMOKY U TaKOT'0 Ke MpaBa Jpyroro 4eloBeka,

7) 3K0JI0THYECKOEe BOCTIMTAHME:

OpUEHTalle Ha NPUMEHEHME MAaTeMaTHYEeCKHX 3HAHMW JUIsl pelleHHs 3adad B 00JacTH
COXPAHHOCTH OKPY’)KAIOIIEH Cpelpl, IUIAHUPOBAHMs IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCNEACTBUN Ui OKpYXaroIled cpelbl, OCO3HaHHWEM TIJI00aIbHOIO XapakTepa SKOJIOIMYECKUX
npoOJeM U MyTel uxX peleHus;



8) aganTanysa K H3MEHAIMMCS YCI0BUSAM COUAIBLHONW M MPUPOAHON cpeAbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHUSIX HEONpPEAENEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPaKTUYECKYI0 AESITEeIbHOCTh, B TOM YHCIIE YMEHHE YUYUThCS y APYTUX
Jrofiel, mpuoOpeTaTb B COBMECTHOM NEATEIIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUU W3
OTIbITA IPYTUX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHUW, B TOM uucie (HOPMYyIUPOBATh HJIEH,
MOHSTHS, THIOTE3bI 00 OOBEKTaX W SBICHHSIX, B TOM YHUCIIC PaHEEe HEU3BECTHBIX, OCO3HABAThH
JneUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlHIO
KaK BBI30B, TpPEOYIOUIUN KOHTPMEP, KOPPEKTHUPOBATH NPUHUMAEMBbIC pEIICHUS U JICHCTBUS,
(bopMyIIMpOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTeabHbIC YHHBePCAJIbHBbIC YUeOHbIE NelCTBUS

Ba3zoBble Jloruyeckue AeiicTBUA:

® BBUIBIISATh M XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB,
NOHATUN, OTHOIIEHWH MEXAYy NOHATUAMHU, (OPMYJIUPOBATh OIpPENEICHUs TOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHUS IJIsi O0OOIIEHUS H
CpaBHEHMsI, KpUTEPUH IPOBOIUMOI0 aHAJIN3a;

e BOCIPHUHHMMATh, (POPMYJIHMPOBaTH M MPEOOpPa3OBBIBATH CYKICHHSA: YTBEPAHUTEIbHBIE W
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IIME, YCIOBHBIE,

® BBIABIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOpEUMs B (pakTax,
JAHHBIX, HAONIOJEHMAX M YTBEPXKICHUAX, MpeularaTb KPUTEPUU MJIs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JleNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX WU HMHIYKTHBHBIX
YMO3aKIIOUEeHNH, YMO3aKIIIOUeHHH 110 aHaJIOTHH;

e pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKICHHH (IPSMbIE U OT MPOTHBHOIO),
MPOBOAUTH CaMOCTOSITEJIBHO HECJIOKHbIE JIOKa3aTeNbCTBA MaTeMaTHUecKUX (akKToB,
BBICTPAaWBaTh apryMEHTAllUI0, NPUBOIUTH NPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpATH crI0COO penleHus yueOHoil 3aaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEILLICHUS,
BbIOMpAaTh HanboIee NOAXOAALIMNA C Y4ETOM CaMOCTOSATENIBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKue AeHCTBHA:

® UCMOJb30BaTh BOMPOCH! KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUsA, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIME TPOTUBOPEUUE, MpoOIeMy, CaMOCTOATENBHO YCTaHABIHUBATh
HCKOMOE U JJaHHO€, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIM HSKCIEpUMEHT,
HeOOJIBIIIOe HUCCIIEIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

®  CaMOCTOATENIHO (OPMYJIHPOBATH 0OOOLICHHUS M BBIBOABI MO PE3yJbTaTaM MPOBEIEHHOTO
HAOJIIO/IEHUs, HUCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pE3yJIbTATOB,
BBIBOJOB 1 0000IIEHHI;



IIPOrHO3HUPOBATHE BO3MOXXHOE PAa3BUTHUEC IIPOLECCCA, a TAKXKE BBIABUI'aTh IMPEAIIOIOKCHHUA O
€T0 pa3BUTUHN B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOUYHOCTh M U30BITOYHOCTh MH(OPMALUU, JAHHBIX, HEOOXOAMMBIX IS
peueHus 3a1a4u;

BBIOMpATh, AaHAJIM3HPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
pa3UYHBIX BUAOB U (POPM MpPEICTABICHUS;

BbIOMpaTh (GopMy MpencTaBieHUs MHGOPMAMM M WJUIIOCTPUPOBAThH peIlaeMble 3aJa4H
cXeMaMH, AuarpaMMaMHu, HHOH rpadukoil 1 uX KOMOWHAIUSAMU;

OLIEHUBATh HAAEKHOCTh WHGPOPMALMU IO KPUTEPHUSAM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBHUA:

BOCIIPUHUMATh W (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHU C YCJIOBUSIMH U ICISIMHU
O6IIICHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBORKO TOqu 3pCHI/I$I B YCTHBIX U MUCBbMCHHBIX
TEKCTaX, JdaBaTh IMOSCHEHHUS 1O XOAY PEIICHUS 3aJadyd, KOMMEHTHPOBATH MOJyYCHHBIH
pe3yJIbTaT;

B XO0Jie OOCYXKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOJIEMBI,
pemaeMoﬁ 3aa4u, BBICKA3bIBaTh HJACHU, HAIICJIICHHBIC Ha ITOHMCK pemeHI/m, COIIOCTABJIAATH
CBOM CYXKJICHHUS C CYXICHHUSIMH IPYTUX YYaCTHHUKOB JIHAJIOTa, OOHAPYKMBATh Pa3Inyue U
CXOACTBO TMO3HMIHH, B KOPpPEeKTHOW (¢dopMe (POpPMYIUPOBATh pa3HOTJIACHs, CBOM
BO3PaXCHUS;

NPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJadyd, SKCICPUMEHTa, HWCCIICJIOBAHHS, IMPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4€TOM 3agad MpPE3CHTAlMd U
0COOEHHOCTEH ayTUTOPHH;

MOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECCTBA KOMAHIHOW M WHIAMBUAYyAIbHOH paOOTHI MpHU
pellieHNH yUYeOHBIX MaTEeMaTHYCCKUX 3a71ay;

IPUHAMATH 1IeJIb COBMECTHOM JEATCIHOCTH, IUIAHUPOBATH OPraHMU3AIMIO COBMECTHOU
paboThI, pacrpenessiTh BHIbI padOT, JOTOBAPHBATHCS, OOCYXKIATh MPOLECC M PE3yJIbTaT
paboTeI, 00001MaTF MHEHHSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B T'PYMIOBBIX (Gopmax paboThl (0OCYKICHUS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTHMH YICHAMH KOMaH]bI, OIEHUBATh KAa4eCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT IO
KpUTEPHUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSL.

PeryasiTuBHbICe yHHBepcaibHble Y4eOHbIe qelicTBHSA

Camoopranusanms:

CaMOCTOSITENIbHO COCTABIIATH IUIAH, AlTOPUTM PELeHUs 3a/1auM (WIM €ro YacTb), BEIOMpPATh
CIoco0 pemeHUs C Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHAJbHBII HHTELJIEKT:

BJIQJIETh CHOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yibTaTa peElIeHUs
MaTeMaTHYECKOM 3a7auH;



® TIpenBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PEIICHUU 3aJadd, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, HAaWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBaTb COOTBETCTBHE pe3yJibTaTa JESTeIbHOCTH MOCTABICHHOM LEIW U YCIOBHSM,
OOBSICHATh MPUYMHBI JOCTIDKEHUS MM HEAOCTIKEHHS LENH, HaXOJUTh OIIMOKY, aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenus B 8 kiiacce oOydaromuiicss HOJIYYHMT CIEAYIOIIME TpeIMETHbIE
pe3ybTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI, IOJIb30BAThCA MX
CBOMCTBAMM IIPU PELICHUHM N'€OMETPUYECKUX 3a1ad.

[TpyMeHsTh CBOMCTBA TOUKU IEpEeceUYeHUs MEANAH TPEyroJibHUKaA (LIEHTpa Macc) B PELICHUU
3aj1ad.

Brnaznets nonsTHeM cpeAHel TMHUM TPEYroJIbHUKA U Tparelunuy, IPUMEHITh UX CBOMCTBA MPHU
pelmieHun reomerpudeckux 3azad. [lomb3oBatbesa  Teopemoit  Pameca U TEOpeMOM O
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX I PEIICHUS IPAKTHYECKUX 3a1a4.

[TpuMeHSTH MPU3HAKK MTOJO0US TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1a4.

[Tonwp3oBatbest TeopeMoii [Tudaropa ams pemeHuss reOMEeTpUUECKUX M MPAKTUYECKUX 3a/1ad.
Ctpouth MaTeMaTU4eCcKyl0 MOJEIb B IMPAKTHMUECKUX 3a/adaX, CaMOCTOSATENBbHO JIelaTh YEepTEX U
HAaXOJIUTb COOTBETCTBYIOIIUE JUIUHBI.

Bnagers mNOHATHAMM CHHYCa, KOCHMHyCa M TaHTE€HCa OCTPOrO YIVIa HIPSIMOYTOJIBHOTO
TpeyroybHUKA. [101630BaThCA STUMHU MOHATUSAMH IS PEIIEHUS TPAKTUYECKHUX 3a/1a4.

Bbruucnate (pa3nuuHbIMU crioco0amMu) MII0LIa b TPEYTOJIbHUKA U IUIOIMIA MHOTOYTOJIbHBIX
¢uryp (mone3ysch, Te HEOOXOAUMO, KalbKyaaTopoM). [IpyMeHSATh MOJyYeHHbIE YMEHHUS B
IIPAKTUYECKUX 3a7auax.

Bnagerp NOHATHSAMM BIMCAHHOTO M ILIEHTPAJIBHOIO yIja, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MEeXIy XopAaMu (CEeKyIIHMHU) U yIJie MEeXAY KacaTeJIbHOW M XOpAoH IpH
pELICHUN T€OMETPUYECKUX 3a1ad.

Bnagers NOHATHEM ONKMCAHHOTO YETBIPEXYIOJbHUKA, NMPUMEHATH CBOWCTBA OMMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PEIIECHUH 33]1a4.

[IpyMeHATH IOJIy4EHHBbIE 3HAHWS HAa NMPAKTUKE — CTPOMTH MaTeMaTHYECKHE MOZACIN AJIs
3ajlay peaslbHOM >KM3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MOA00Us U
TPUTOHOMETPHUH (TI0JIB3YSCh, I'7Ie HEOOXOIMMO, KAJIbKYJISATOPOM).

OcHoBHBIE BU/IbI J€ATC/JIBHOCTH YYAIIUXCH HA YPOKE:
YeTbIpEéXyroJbHUKH

N300paxaTh U HAXOJUTh HA YEPTEXkKaX YEThIPEXYTOJbHUKN Pa3HbIX BUJOB U UX JIEMEHTHI.
dopmMynupoBaTh ONpeAEICHUs: TapajieorpaMma, NpsiMoOyrojbHIKa, poM0Oa, KBaapaTa, Tpaneluy,
PaBHOOOKOM Tparenuu, NpSMOYTOJIbHOM TPAIICIHH.



Jloka3pIBaTh U MCIOJIB30BATh IPU PEILIEHUH 337a4 IPU3HAKU U CBOWCTBA: apaJuIeIorpaMma,
OpsIMOYTOJIbHUKA, poMOa, KBajiparta, Tparnenuu, paBHOOOKOM Tpamneyu, IpsMOyTroJIbHOM TpameryH.
[TpyMeHsATh METO y/IBOEHUS MEIUaHbl TPEYTOJIbHHUKA.

Hcnonb3oBath U(POBBIE pecypehl Ul UCCIEI0BaHUS CBOMCTB U3yyaeMbIX (QUryp.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS TEOMETPHUH.

Teopema ®@aseca u TeopeMa 0 MPONOPIHOHATBLHBIX 0TPe3KaX, MOA00HbIE TPEYTOJIbHUKH

[TpoBOAUTE MOCTPOECHHS ¢ TOMOULIBIO LIUPKYJIS U JIMHENKHU C UCTIONIb30BaHUe TeopeMbl Daneca n
TEOPEMBI O IPOIOPLIMOHATIBHBIX OTPE3KAaX, CTPOUTD YETBEPTHIN IPONOPLUUOHAIBHBINA OTPE30K;
3HAKOMHUTBCS C UCTOPUEN pa3BUTUS reoMeTpun. IIpUMeHATh NoTydeHHbIE 3HAHUA TP PEIIEHUN

TCOMCTPHUYCCKUX U MPAKTUYCCKUX 3a1a4;

[TpoBOANTH MOCTPOCHUS C TTIOMOIIBIO IIUPKYJIS U IMHEHKHU ¢ UCTIONb30BaHue TeopeMbl Daneca u
TEOPEMBI O MPOMOPIHOHATBHBIX OTPE3KaX, CTPOUTH YETBEPTHINA MPOMOPLUOHATBLHBIN OTPE30K;

HpOBO,I[I/ITB J0Ka3aTeJIbCTBO TOI'O, YTO MEAMWAHBI TPEYTOJIbHUKA IIEPECECKAOTCA B OI[HOﬁ TOYKE, U
HaxXoIWuThb CBA3b C HCHTPOM MACC, HAXOAWUTHb OTHOMICHUEC, B KOTOPOM MCAHUAHBI ACIATCA TOYKOM HX
MEPECCUCHUA,

[IpoBoaUTH TOKA3aTEIHCTBA C UCIIOIB30BAaHUEM MPU3HAKOB MOA00M. Jl0Ka3bIBaTh TpU NMpU3HAKA
1o/1001s TpeyroJbHUKOB;
[TpuMeHSTH MOTyYeHHBIC 3HAHUS TIPU PEIICHUN TEOMETPUICCKHAX U MTPAKTUICCKHUX 337134,

IInomans. Haxoxnenune nijiomaaeil TpeyroJibHUKOB U MHOTOYT0JIbHBIX (puryp. [lnomaau
nofo0HbIX uryp

BbIBoauTH (hopMyJIBI IUTOMIAAM TApaJIeIorpaMMa, TPEYTOIbHUKA, Tparneuud u3 GopMyJIbl
TUTOIAAM MPSIMOYTOJIbHUKA (KBajpaTa);

BbIuucniaTe miomany pa3auuHblX MHOTOYTOJIbHBIX (QUTYD;
Haxonute mmomranu nogo0HbIX Guryp;

Pemarp 3aaun Ha mionaab ¢ NPaKTUYECKUM CO JIEpPKaHUEM;
Teopema Ilugaropa u HayaIa TPUTOHOMETPUH

I[OKBBBIB&TB TCOpPpEMY HI/I(baropa, HCIIOIB30BaTh €€ B MNPAKTUYICCKUX BBIYUCIICHUAX
3HAKOMMTBLCS C HCTOpHCﬁ Pa3BUTHUA IT'COMCTPUH;

DopMyIUpPOBATH ONPEAETICHUS TPUTOHOMETPUUECKUX (DYHKLUN OCTPOro yria, MIPOBEPSATh UX
KOPPEKTHOCTB;
BBIBOAUTE TPUTOHOMETPUYECKUE COOTHOLLIECHUS B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIECHUS MEXLY CTOPOHAMU B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX € yriaamu B 45°
n 45°; 30° u 60°;

Yriabl B OKpYyKHOCTH. BliucaHHbIe U ONIMCAHHBIE YeThIpexXyroJabHuKkH. KacaTtenbHbie K
okpyskHocTH. Kacanue okpykHoCTEH.



®opMyIUpOBaTh OCHOBHBIE ONPEEIICHNUS, CBA3aHHbIE C YIJIaMU B Kpyre (BIMCAaHHBIN yroi,
LEHTpalbHbIN yroi). HaxonuTe BOUCaHHbIE YIJIbI, ONUPAIOIINECS HA OJHY YTy,

HaXO,Z[I/ITB BIIMCAHHBIC YTIJIbI, OIIMPAIOIIUCCA Ha OAHY AYTY, BBIYUCIIATH YTIJIbI C MIOMOIIBIO TECOPCMEL
O BIIMCAHHBIX YyTJIaX, TCOPEMbI O BIIMCAHHOM LICTHpéXYl" OJIbHUKE, TCOPCMBI O LICHTPAJIbHOM YTIIC,

I/ICCJ'ICI[OBEITB, B TOM 4HCJIC C IIOMOIIBIO I_II/I(I)pOBLIX PeCypCOB, BIIMCAHHBIC U OITUCAHHBIC
I-If:‘TBIpéX}’l‘OJ’IBHI/IKI/I, BBIBOJUTH UX CBOMCTBA U IIPpU3HAKH.

Opranuzanusi MPOEKTHOM U MCCIEA0BATEIbCKON AeITeJbHOCTH YYAIIMXCS

[IpoekTHas uccienoBaTeNbCKas EATEIBHOCTh YUAIIUXCsl MPOMKUCaHa B CTaHIApTe 00pa3oBaHUsI.
[IporpamMmebl BceX MIKOJIBHBIX MPEAMETOB OPUEHTUPOBAHBI HA JAHHBIN BUJ 1€ATEIbHOCTH.
[TpoekTHas NesITENbHOCTD yUallluXcs CTAHOBUTCA Bce O0Jiee aKTyallbHOW B COBPEMEHHOU
negaroruke. M 3To He ciydaifHO, BeJlb UMEHHO B TIPOIIECCE MPABWIILHON CaMOCTOATEILHON PaOOThI
HaJl CO3JJaHHEM MPOEKTa JydIlie Bcero (hopMupyercs KyabTypa YMCTBEHHOTO TPyJa YICHHKOB. A
MOBCEMECTHAasl KOMITBIOTEPHU3AIUS TIO3BOJISIET KAXKIOMY YUUTENI0 O0jiee TBOPUECKU MOIXOTUTh K
pa3paboTKe CBOMX YPOKOB, a TaKXkKe ClIeNaTh 00pa30BaTENbHEIN mpoiecc 0oiee HHTEPECHBIM,
pa3zHOO00pa3HBIM U COBPEMEHHBIM.

NHCTpyMEHTOM TOCTHXKEHUS TUTAHUPYEMBIX TUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
PE3yNIbTAaTOB SIBJISIFOTCS] YHUBEpCAJIbHBIE yueOHbIe AecTBUSL. DPPEKTUBHBIM METOJAOM CUCTEMHO-
JIEATEIIbHOCTHOTO MOJAX0/1A SIBISETCS MPOCKTHAS €SI TEIBHOCTb.

[IpoekTHast nesATENbHOCTD ABIISETCS YaCThIO CAMOCTOSTENBHOM paboThl yuamuxcs. KauecTBeHHO
BBITIOJIHEHHBIN MPOEKT — 3TO MOATAITHOE INIAHUPOBAHUE CBOMX JECUCTBUM, OTCIEKUBAHUE
pe3ynbTaToB cBoei paboThl. [IpoekT — BpeMeHHas LiejeHanpaBieHHas JesTeIbHOCTh Ha MOJTydYeHue
YHUKAJILHOTO pe3yibTaTa .

[{es1b MPOEKTHO-UCCIEA0BATEIBCKOMN AEATEILHOCTH YUaluxcsa B pamkax HOBbIX PI'OC:

(dbopMUpOBaHNE YHUBEPCATHHBIX YICOHBIX JeiicTBUN. McIonb30BaHUE MPOSKTHO-
HCCJIEI0BATENBCKON IEATEIbHOCTH Ha YPOKaX U BO BHEYPOUHOH AESATEIBHOCTH SBIISIETCS
CpencTBOM (OPMUPOBAHUST YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI, KOTOPHIE B CBOKO OYepeb:

e 00ecCreynBaT y4yaieMycsi BO3MOKHOCTh CAMOCTOSITEILHO OCYIIECTBIISITh IE€SITEILHOCTh
y4eHwus,

® CTaBUTH y4EOHBIE IEJIH, UCKATh M UCIIOJIb30BaTh HEOOXOIUMBIEC CPEJICTBA U CIIOCOOBI HX
JOCTH>KECHMS,

® yMeTh KOHTPOJIUPOBATH U OLIEHUBAThH YUEOHYIO NEATENLHOCTD U €€ Pe3yJIbTaThl;

® CO3/AlOT YCJIOBUS PA3BUTHS JIMUYHOCTH U €€ CaMOpeaInu3allui Ha OCHOBE «YMEHHUS YUUTHCS»
Y COTPYAHHUYATH C B3POCIBIMU U CBEPCTHUKAMH.

e o0ecreynBaeT JIMYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO, BEICOKYIO
COIMATBHYIO ¥ MPO(EeCCUOHATBHYI0 MOOMIIBHOCTB;

e 00ecrneynBaloT yCIENUIHOe YCBOCHUE 3HaHUN, YMEHUHN 1 HaBBIKOB;

e (QopmupoBaHUE KapTUHBI MHPA, KOMIIETEHTHOCTEH B JIF0O0H MpeMeTHON 001acTu
MO3HAHUA.

K Ba)KHBIM MOJIOKUTETHHBIM (DaKTOPaM MPOEKTHOM AEATEeIbHOCTH OTHOCSTCS:

® TIOBBIIICHWE MOTUBALIUU YYAIIUXCS MIPU PEIICHUHU 3a/1a4;

® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

® CMEUICHHUE aKLEHTa OT MHCTPYMEHTAIBHOI'O MOJIX0/1a B PEIICHUH 3aJa4 K
TEXHOJIOTHYECKOMY;

e ($opMHpPOBaHHE YyBCTBA OTBETCTBEHHOCTH;



CO31aHUC YCJIOBI/Iﬁ JJIA OTHOIIICHUH COTPYAHUUCCTBA MCKAY YUUTCIIEM U yUalllUMCA .

OCHOBHO# IPUHIUI PabOTHI B YCIOBHSX MPOESKTHOM JESITEIHHOCTH — OTEpEKalroiiee
CaMOCTOSITEJIbHOE O3HAKOMJIEHUE IIKOJIBHUKOB € y4EOHBIM MaTEpHAJIOM U KOJUIEKTUBHOE
00CyX/IeHHe Ha YPOKaX MOJy4YEeHHBIX Pe3YyJIbTaTOB, KOTOPbIE O(OPMIISIOTCS B BUJIE ONPEACTICHUNA U
TeopeM. B 3TOM cilydae ypOK IOJHOCTBIO YTPauyMBaeT CBOU TPAJULIMOHHBIE OCHOBAHUS U
CTaHOBHUTCS HOBOHM (pOPMOil 0OIICHUS yUUTENS U yYallluXcs B TUIaHE MPOU3BOACTBA HOBOTO IS
YYEHUKOB 3HAHMS.

Tunel 3agaHui, IpeIaraéMpIX y4eHUKaM B X0/ TIPOSKTa:

MpaKTUYECKHE 3aAaHus (M3MEPEHUsI, YEPUCHHUS C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, CrubaHusi, pUCOBAHUS U Jp.)

MPaKTUYECKHE 3aa41 — 33]]a4H MPUKIIAIHOTO XapaKTepa;

poOJIEMHBIE BOTIPOCHI, OPHEHTHPOBAaHHbBIE HA (POPMUPOBAHNE YMEHUN BBIJIBUTAThH
TUTIOTE3bI, OOBSICHATH (DAKTHI, 00OCHOBBIBATH BBHIBOJIHI;

TEOPETUYECKHE 3a/IaHUs HA TIOUCK U KOHCTICKTUPOBAHUE HH(POPMAIIIH, €€ aHAIIU3,
000011IeHNE U T.II.;

3aJ]a4M - COBOKYITHOCTh 33JJaHUI Ha MCMOJb30BaHUE OOIIMX AJIsI HUX TEOPETHUECKHUX
CBEIECHUN.

OCHOBHBIE 3TaNbl OopraHu3anuun HpOCKTHOﬁ ACATCIIbHOCTU YHUallIUXCA .

1.

IMoaroroBKa K BHIIOJHEHHIO MPpoeKTa ((popMupoBaHme rpyril, BeAada 3a1aHuii. Beioop
TEMBI U LieJIel IPOeKTa; ONpe/IeleHne KOJMUECTBa YUaCTHUKOB POEKTa). Yyaluecs
00CYX/1al0T TEMY C yUUTEIIEM, NOTY4aroT IIPU HEOOXOIUMOCTH JIOTIOJIHUTEIbHYIO
MH(POPMALIMIO, YCTAHABIMBAIOT LIEJIN: YUYUTEIb 3HAKOMHUT YYAIIIUXCSI C CYThIO IPOEKTHOM
JeSTeIbHOCTH, MOTUBHPYET yYal[UXCs, IOMOIaeT B IOCTAHOBKE LIEJIEH.

ILnanupoBanmne paboThl (pacnpeneneHue 00s13aHHOCTEN, ONpe/ieNieHe BpeMEHU
MHAMBUYyaJIbHOHN paboThl). Onpenenenre CTOYHUKOB HHPOPMAIUH; INTAHUPOBAHUE
croco6oB cOopa u aHanu3a HHPOPMAINH; INIAHUPOBAHUE UTOTOBOTO MPOAYKTa ((hOpMBI
IIPEJICTaBICHUS PE3yJIbTaTa): BBIITYCK Ta3€Thl, YCTHBIA OTUET C JIEMOHCTpALlUel MaTeprasoB
U JIpYTHX; YCTAaHOBJIEHHE KPUTEPUEB OLICHKH PE3YyJIbTATOB; paclpeieleHne 00s13aHHOCTeN
CpeIH YWICHOB KOMaH/IbI: y4Jallruecs BHIpaOaThIBAIOT IJIAH JEHCTBUH; YUUTENb MTpeiaraet
UJIe, BBICKA3bIBAET NPEATNOJIOKEHUS, ONPeesieT CPOKU pabOTHI.

HccienoBanue: yyammecst OCyIIECTBIISIOT TOUCK, OTOOP U aHATHN3 HYKHOH HH(pOpMAIHH;
HKCIEPUMEHTUPYIOT, HAXOAAT IyTH PEIIeHHs] BOSHUKAIOUIUX MPOOJIeM, OTKPHIBAIOT HOBBIE
JUTst ce0st 3HAHUSI, YIUTEITb KOPPEKTUPYET X0/ BHITIOTHEHUS PaOOTHI.

O0o01eHune pe3ynbTaToB: yyaluecs 00001a0T MOyYeHHY0 HHPOPMALHIO,
(GOopMyJIMPYIOT BBIBO/IBI U 0(OPMIISIOT MaTepual JUisi TPyNIOBON MPE3EHTALINH.
IIpe3enTanus (OTYET KaXKJOU TPYIIIBI WK YYEHHUKA OCYILECTBIISCTCS 110 OKOHYaHUU
MIPOEKTA).

OneHka pe3yabTaTOB MPOEKTHON AEATEIIbHOCTH U MOJIBEACHNUE UTOTOB: KaXK/Ibli YUEHUK
OLIEHUBAET XOJ U PE3yJIbTaT COOCTBEHHOH NIEATETLHOCTH B IPyIINe, Kaxkaast pabouas rpymnmna
OLIEHUBAET JIESITEIbHOCTh CBOMX YYACTHUKOB; YUUTEIb OLIEHUBAET ACATEIbHOCTh KaX/10T0
YY€HHUKA, [TOJIBOJAUT UTOTY POBEACHHON yUYallUMHUCs paboThl, OTMEYAET yCIEXHU KaXkI0T0.

BbINYCKHUK HAYYUTCS:

IUTAHUPOBATD U BBIIIOJIHATH YU€OHOE UCCIIEOBAHUE U YUEOHBIH MPOEKT, UCTIONB3Ysl MOJIEIH,
METO/bI M IPUEMBI, aJIeKBaTHBIE HCCIIelyeMOil pobieme;
BbIOMPATh U UCIOJIb30BATH METO/IbI, PEJICBAHTHBIE PaCCMATPUBAEMOM MTpobiieme;



® pacrno3HaBaTh M CTAaBUTh BOMPOCHI, OTBETHI HA KOTOPBIC MOTYT OBITH IOJIYYEHBI ITyTEM
HAYYHOTO MCCJICIOBaHUs, OTOMPATh aJICKBaTHBIE METOIbI UCCIICIOBAHMSI, (POPMYITHPOBATH
BBITCKAKOIIHNUEC U3 UCCIICAOBAaHUA BBIBOAbI,

® ICIIOJIB30BAaTh TAKUE MAaTEMAaTHYECKHUE METOJIbI U IPUEMBI, KaK aOCTpaKIus U HIeann3alius,
JI0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT MPOTHUBHOTO, IOKA3aTEIbCTBO 110 aHAJIOTHH,
OIIPOBEPIKEHUE, KOHTPIIPUMED, UHIYKTUBHBIE U IENYKTUBHEIE PACCYKIACHUS, IIOCTPOCHHUE U
UCTIOJIHEHHE aJITOPUTMA;

® HCIIOJIB30BaTh TAaKWE €CTCCTBCHHOHAYYHBIC METOJIbI M TPUEMBI, KaK HAOJII0ICHHUE,
MTOCTAHOBKA MTPOOJIEMBI, BBIZIBUKCHHUE «XOPOIIICH THITOTE3bI», IKCIICPUMEHT,
MOJICTTUPOBAHUE, TEOPETUIECKOEe 000CHOBAHKE, YCTAHOBJICHNE TPAHUI] TPUMEHUMOCTH
MOJICIIH/TEOPHH;

L] HUCITIOJIB30BAaThH HeKOTopI)Ie METOAbI HOJ'Iy‘-IeHI/ISI 3HaHHI>i, xapaKTepHLIe JJIs1 COLMUAJIBHBIX U
HUCTOPUYECKHUX HAYK: ITOCTAaHOBKA MPOOJIEMBI, OTIPOCHI, OMTUCaHKEe, 00BICHEHUE,
UCIIOJIb30BaHUE CTATHCTUYECKUX JAHHBIX, HHTEpIIpeTaIus (pakTos;

® SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS, UCIIOJIb30BaTh S3bIKOBBIC CPEICTBA,
aJIeKBaTHBIC 00CYKIaeMoi mpobIieme;

[ ] OTJINYaTh (1)aKTI)I oT Cy}KIL'eHI/II\/’I, MHCHHI)'I " OLICHOK, KpI/ITI/I‘-ICCKI/I OTHOCHUTHCA K CY)KI[GHI/ISIM,
MHEHHAM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHU,

[ ] BHUICTHh U KOMMGHTI/IpOBaTB CBA3b Haquoro 3HAHUS U HEHHOCTHBIX YCTaHOBOK, MOpaJIBHBIX
CY’KJICHHUH IIpU NIOJIy4EHUH, PACIIPOCTPAHEHUN U IPUMEHEHUN HAy4YHOI'O 3HAHUS.

BbInyCKHUK MOJYYHT BO3MOKHOCTD HAYUYHThCH:

®  CaMOCTOSTENIbHO 33 {yMbIBaTh, INIAHUPOBAThH U BBHIIOJIHATH yUeOHOE UCCIIE0OBAaHHE,
y4eOHBIN U COLUATbHBINA TPOEKT;

® HCIIOJIB30BAThH JOTAJKY, 03apEHUE, HHTYULHIO;

®  CIIOJIB30BAaTh HEKOTOPBIE METO/IbI MOIYYEHHsI 3HAHUM, XapaKTepHbIE AJI COLIMAIbHBIX U
UCTOPUYECKHUX HAYK: aHKETHPOBAaHUE, MOJEIMPOBAHHE, TOUCK UCTOPUUYECKUX 00pa3IIOoB;

® HCIIOJIB30BATh HEKOTOPBIE IIPUEMBI XYA0KECTBEHHOIO IIO3HAHMS MUpPA: LIEIIOCTHOE
oToOpakeHre MUpa, 00pa3HOCTh, Xy 10’KECTBEHHBIH BBIMBICE], OPIAHNYECKOE €IMHCTBO
0011ero, 0cCOOEHHOTO (TUMHUYHOTO) U SAUHUYHOTO, OPUTHHAILHOCTD;

e  [[EJICHANPABJICHHO U OCO3HAHHO Pa3BUBaTh CBOM KOMMYHUKAaTHUBHbBIE CIIOCOOHOCTH,
OCBaNBaTh HOBBIE SI3BIKOBBIE CPEJCTBA;

® 0CO3HAaBaTh CBOKO OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH ITOJIyYEHHBIX 3HAHUM, 32 KA4YECTBO
BBITIOJTHEHHOT'O IIPOEKTA.

TEMATHUYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe OOQ: co3nanue OIAronpuUATHBIX YCIOBUU ANl Pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOILIEHUH IIKOJIbHUKOB U, IMIPEXK/IE BCETO, LIEHHOCTHBIX OTHOIICHUN:

l. K ceMbe Kak IJIaBHOM ONOpPE B )KM3HU YEJIOBEKA U UICTOYHUKY €r0 CUACThS;

2. K Tpyly KaKk OCHOBHOMY CHOCOOY JIOCTHXKEHHUS >KU3HEHHOrO OJIaromnoiydusi 4ejloBeKa,
3aJI0Ty €ro YCHEIIHOTO MPo(ecCHOHAIBHOTO CaMOOIIPEACTICHHS U OUIYIICHHs YBEPEHHOCTH
B 3aBTpAIIIHEM [HE;

3. K cBOeMy OTEYecTBY, CBOed Mayioil u Oosblioi PoauHe Kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC U TO3HAJ NIEPBBIE PAJIOCTU U HEYAAYH, KOTOpasl 3aBEIlaHa eMy IIPEeIKaMU U KOTOPYIO
HYKHO o0eperars;

4. x mnpupoie Kak HMCTOYHMKY JKM3HM Ha 3eMJjie, OCHOBE CaMOro €€ CYLIECTBOBAHMS,
HY>KJIal0IIeHcsl B 3alUTE U TOCTOSSHHOM BHUMaHUU CO CTOPOHBI YEJIOBEKA,



10.

K MUpY Kak IIaBHOMY MPHUHIIMITY YEJIOBEYECKOT0 OOLIEKUTHUS, YCIOBUIO KPEIKOM Apy:KOBbI,
HaJIQA)KMBAHUIO OTHOUIEHWH ¢ KoJuleraMM 1o pabore B OyAylieM U CO3/IaHUI0
OJaronpusITHOr0O MUKPOKIIUMATa B CBOCH COOCTBEHHOH CEMbE;

K 3HAHMSIM KaK MHTEJUIEKTyallbHOMY pecypcy, oOecrneunBaromiemMy Oy/yliee yeinoBeka, Kak
pe3ynbTaTy KpOIoTIMBOTO, HO YBJIEKATEIbHOTO yueOHOTO Tpy/aa;

K KyJbType Kak JyXOBHOMY OorarcTtBy oOIIecTBA M Ba)KHOMY YCJOBHIO OIIYIIEHUS
YCJIOBEKOM ITOJIHOTBI HpO)KI/IBaCMOfI JKM3HHM, KOTOpOC HAaroT CMy UYTCHUC, MY3bIKa,
UCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAKEHHUE;

K 3JOPOBBIO KakK 3ajiory IlOJ'IFOﬁ W aKTUBHOM KU3HHU YCJIOBCKA, €TI0 XOpOoWEeTo HACTPOCHUA U
ONTUMHCTUYHOTO B3IJIS/1a HA MUD;

K OKpYXaroIlUM JIOAsIM Kak Oe3yCIOBHOM M aOCOJIIOTHOM LIEHHOCTH, KaK PaBHOINPABHBIM
COLMAIbHBIM TMapTHEpPaM, ¢ KOTOPHIMH HEOOXOAMMO BBICTpauBaTh J0OpO’KesIaTeNbHbIE U
B3aUMOIIOAJCPKHUBAIOIINE OTHOLICHMSA, [JAlOIIME 4YeJIOBEKY paJocTb OOLIEHUs U
MO3BOJISIOIIME U30eraTh 4yBCTBA OJAMHOYECTBA;

K caMuM cebe Kak Xo3feBaM CBOEH  CyAbOBI, CaMOONPENEISAIOIUMCI U
caMOpeaTu3yIOUIMMCs JTUYHOCTSIM, OTBEYAIOIMM 3a CBOE COOCTBEHHOE Oy TyIiee.
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Jlara

Ne n/n U3Y4YEHUA Tema ypoka JlomaniHee 3agaHne
1 04.09 HapvannenorpaMM, €ro MpU3HaKU U 11.43; 380, 383
CBOICTBa
5 07.09 HapuaﬂneﬂorpaMM, €ro MpU3HaKu 1 [1.42.43: 426, 427
CBOICTBa
3 11.09 JuarHocruyeckasi padora. f;izlf:;wcme
14.09 YacTHble caydan napauieIorpaMmmMoB
4 (IpsAMOYTONBEHUK, pOMO, KBaIpaT), UX I1.44; 392(6), 438
MIPU3HAKU U CBOWCTBA
18.09 YacTtHele cayyau napauienorpaMMoB
5 (IpsAMOYTOJIBHUK, pOMO, KBaJIpaT), UX [1.45; 401(0), 404
MIPU3HAKH U CBOHCTBA
21.09 YacrHble ciydan napauieaorpaMMoB
6 (IpsAMOYTONBHUK, PpOMO, KBaJpaT), UX [1.46; 407, 412
MPU3HAKU U CBOWCTBA
7 25.09 Tpanenus 426, 428
28.09 PaBHOOOKAS ¥ IPSIMOYTOJIBHAS TPATICIIMH 47,419,421, 422
9 02.10 PaBHOOOKAS M IPSMOYTOIBHAS TPATICIIHH 432,433
10 05.10 Meroa yaBOSHUSI METUAHBI f;iiiﬁewm
11 09.10 LlenTpanbHasi CHMMETPHUS f;iiﬁf:emm
N
N
14 19.10 CpenHss nuHUS TPEYTOJbHUKA I1.62; 568(a), 571
15 23.10 Cpenusist TUHUS TPEYTOJIbHUKA I1.63; 572(6,r), 575
16 26.10 Tpanenusi, e€ cpeaHss TUHUS I1.63; 585(6), 586
17 09.11 Tpameuus, e€ cpeausis TUHUS I1.64; 585(6), 586
18 13.11 ITpomopIroHaIbHbIE OTPE3KH I1.56,57; 534(s),
536(6), 537
19 16.11 [IponoprumoHanbHbIE OTPE3KU I1.58; 541, 546, 549
20 20.11 LlenTp Macc B TpeyroJbHUKE I1.59; 551(6), 552(B),




21 23.11 [TogoOHBIE TPEYTOIBLHUKH 554

22 27.11 Tpu npusHaka mogo0ust TPEYroJIbHUKOB I1.59; 556, 557(a)

23 30.11 Tpu npusHaka nogo0us TPEyroabHUKOB I1.59; 556, 557(a)

24 04.12 Tpu npusHaka mogo0ust TPEYroJIbHIUKOB I1.59; 556, 557(a)

25 07.12 Tpu npuzHaka mogo6us TpeyroJbHUKOB 563(0), 610

%6 11.12 [Ipumenenue moao0us MpH peleHur [ToBTOopuTh . 56 -
MPaKTUYECKUX 3a/1a4 61

n P *Hozobnate rpeyromeman TL62; 366, 567

)3 18.12 CaoiicTBa moniaie reoMeTpuIecKux I1.50; 452(6,1),
buryp 454(6), 456

29 21.12 dopMyIbl TSl TUIOIIAA TPEYTOJIHHUKA, I1.51; 459(6,1), 462,
napa’senorpaMmma 464(6)

30 25.12 @opmyJIbl U1 TUIOIIAIA TPEYTOJIbHUKA, I1.52; 466, 468(a,r),
napajuiejorpaMmma 470

31 28.12 @opMyibl [UIs IUIOIIAANA TPEYTOJIBHUKA, I1.51, 52;
napajuiejorpaMma 479(6),471(a),476(0)

39 11.01 i%iﬁi:;; ?;1;1 JJ;)HIMH TPEYTOJbHUKA, 11.53: 480(5), 482

1 15.01 @opMyIbl IS IUIOIIAAHA TPEYTOJIBHUKA, Junaktuyeckue
napajuieiorpaMma KapTOUYKH

34 18.01 Brruncnenue minomaaei caoXHeIX GUryp f;iii?;ewﬂe

35 22.01 [Tnomanu ¢uryp Ha kieryaToi Oymare f;iii?;emm

36 25.01 [Tnomanu mogoOHBIX huryp f;iilf::ewm

37 29.01 [Tnomanu mogoOHBIX huryp 486(B,r)

38 01.02 3a1a4n ¢ MPAKTUIECKUM COJICPKAHUEM 11.54,55;

483(6,B),484(a,B),

39 05.02 3ajaun ¢ MPaKTUYECKUM COJIEPI)KaHHEM 490(6), 491(6)

N

41 12.02 KonTtpoubsHnasi pabora no reme [ToBTOpUTSH NI1. 48 -
"Tlnomaan" 55

42 15.02 Teopema IMTudaropa u e€ npuMeHeHwe 283‘(%?5, 498,499(0),

43 19.02 Teopema [Iudaropa u e€ mpumeHenne 487




44 22.02 Teopema [Iudaropa u e€ npuMeHeHue 493, 497
26.02
45 Teopema [Tudaropa u e€ npumeHeHue Aupaxririeckue
KapTOYKH
46 29.02 Teopema [Mudaropa u e€ npumeneHnue 492,
04.03 OnpeneneHue TPUrOHOMETPUUYECKUX
(YHKIMIA OCTPOTO yTJIa MPSMOYTOJIHBHOTO
47 TpEyroJibHUKa, TPUTOHOMETPUUYECKUE 489, 498
COOTHOIICHHS B TIPSIMOYTOJIbHOM
TPEYTroJbHUKE
43 07.03 OCHOBHOE TPUTOHOMETPUIECKOE Kaprouxi
TOXJECTBO
49 11.03 OCHOBHOE TPUTOHOMETPUYECKOE [ToBTOopuTs Nm. 48 -
TOXJIECTBO 55
50 14.03 OCHOBHOE TPUTOHOMETPUUECKOE 600
TOXIECTBO
18.03 KonTtpoubsHnas pabora no reme ToBTopHT . 56 —
51 "Teopema Iludaropa u Hauana 67
TPUTrOHOMeTpUM"
5) 21.03 Brniucannsie v 1IeHTpaibHbIE YTJIbI, YTOI 11.68,69; 621,
MEXy KacaTelbHOU U XOpJ0H 631(0,B)
53 01.04 Broucanueie u ueHT}v)aanLIe yurJILI, yroJ 1168, 69: 634, 636
MEXIy KacaTeJIbHOU U XOPIOH
54 04.04 Brucanneie u LleHTIU)aJIBHLIe yvrﬂm, yroJ I1.68.69; 638, 641
MEXy KacaTeJIbHOU U XOp0H
55 08.04 YTIiabl MEXAY XOpPAAMHU U CEKYLLIUMU I1.68,69; 638, 641
56 11.04 VYTIbl MEXAYy XOpJaMHu U CEKYITUMHU I1.71; 654(r), 656
15.04 BnucanHbpie U onIMCaHHBIC
57 YeThIPEXYTONbHUKH, UX MPU3HAKU U I1.71; 659, 666(0)
CBOICTBa
18.04 Brmcannbie U onMcaHHbBIC
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKU U [1.72; 675, 676(0),
CBOMCTBa
22.04 BrmcanHpie 1 onycaHHBIC
59 Y4eThIPEXYTOJIbHUKH, UX IPU3HAKU U I1.73; 679(6), 682
CBOMCTBa
25.04 [IpuMeHeHre CBOWCTB BOUCAHHBIX U
60 ONMMCAHHBIX YETHIPEXYTOJbHUKOB MPH 683,684
pElIeHNN T€OMETPUUECKUX 3a1au
61 02.05 [IpumeneHrne CBONCTB BIIMCAHHBIX U I1.74; 690, 693(a)




OITMCAaHHBIX LIeThIpéXerJ'IBHI/IKOB Inpu
peUICHUN I'COMCTPUICCKHUX 3a/1av

62

06.05

B3anMHoe pacnionoxeHue 1Byx
OKpY’KHOCTEH, 001111e KacaTelIbHbIE.
Kacanue okpyxxHOCTEM

I1.74; 697, 694

63

13.05

KonTposbHasi paGora no teme " Yribl B
OKPY:KHOCTH. BincaHHbIe U ONIUCAHHBIE
YeThIpexyroJbHuKn"

I1.75; 705(a), 706

64

16.05

[ToBTOpEHNE OCHOBHBIX MOHATUHN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNEe 3HAHUI

I1.75; 710, 711

65

20.05

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB KypcOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUI

[loBTOpuTsH NI1. 68 -
75

66

23.05

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOIOB KypCOB 7 H 8 KJIacCOB,
0000111eHHE 3HAHU

[ToBTopuTts 1168-75




CHUCTEMA OIEHKH JJOCTHXEHWN IIJIAHUPYEMBIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

CHUCTEMA OIEHKH JJOCTUXEHWMN IIJIAHUPYEMBIX PE3YJILTATOB

1. O[!CHKa YCTHBIX OTBETOB YYAIIIUXCH:
OTBeT OLIEHMBAETCH OTMETKOM «5», eC/IH YYCHHK:

MOJTHO PACKPBII COJICpIKaHUE Marepuaja B 00beMe, MPEAyCMOTPEHHOM IPOTpaMMON U
y4eOHHUKOM,

W3JIOKWI ~ MaTepual  TPaMOTHBIM  SI36IKOM B ONPEICIICHHOW  JIOTHYECKOMH
MOCIICI0BATEIHHOCTH, TOYHO MCIIOIB3YsI MATEMAaTHICCKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;
MPABUIILHO BBITIOJIHUJ PUCYHKH, YEPTEXKH, TPa(UKH, COMYTCTBYIOIINE OTBETY;

MOKa3aj YMEHHE WILTIOCTPHPOBATh TCOPETUUCCKUE TTOJIOKEHUST KOHKPETHBIMH MPUMEPaMHU,
MIPUMEHSATh WX B HOBOUM CHTYyAIlWH P BBITOJIHCHUN IPAKTHYECKOTO 33 aHMS,
MPOJCMOHCTPUPOBAI ~ YCBOCHHE  paHee HW3YYCHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIB3YEMBIX TIPU OTPAOOTKE YMEHHI U HABBIKOB,;
OTBEUYa] CaMOCTOSITENbHO 0€3 HAaBOJSAIIUX BOMPOCOB yduTeNs. BO3MOXHBI OfHA - NIBE
HETOYHOCTU TPU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJIKaX, KOTOPHIE
YYEHHUK JIETKO UCIIPABHJI 110 3aMECUAHUIO YUUTEIIS.

OTBeT OLleHMBaETCHA OTMETKOM «4», €CJIM OH YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM HA
OLIEHKY «5», HO NIPH 3TOM HMeeT OJAUH U3 Hel0CTATKOB:

B U3JI0OKCHUU JOITYHICHBI HEOOJIbIIINE HpO6€JII)I, HC UCKa3UBIIHNEC MAaTEMAaTHYCCKOC
COACPIKaHUC OTBLCTA,

JOMMYHWICHBI OAWH — JBa HEAOYCTA IHIpHU OCBCIICHHU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAaHUI0 YUUTCIIA;

JOITYIICHBI omubOka uian Ooee ABYX HCIOYCTOB IIpU OCBCHICHHU BTOPOCTCIICHHLIX
BOITPOCOB HWJIM B BBIKJIaJJKaX, JIETKO UCIIPABJICHHBIC 110 3aMCUYaHUIO YUUTCIIA.

OtMeTKa «3» cTaBUTCS B CJICAYIINHUX CJIyvasix:

HETOJTHO WJIM HEeMOCIEeA0BaTENbHO PACKPHITO COJEpKaHUE MaTepHalia, HO ToKa3aHo olIiee
[IOHMMAaHUE BOIPOCAa U IPOJEMOHCTPUPOBAHBI YMEHUSA, JOCTATOYHBIE I NaJIbHEUIIETO
YCBOEHUS MPOrpaMMHOT0 Matepuana (omnpeneneHable « TpeOOBaHUSAMU K MaTeMaTHYECKOU
MOJITOTOBKE yUAIIHXCA»);

UMEJTUCH 3aTPYAHCHUS WM JIOMYIICHBI OIMMOKH B ONPENCICHUN MOHATHH, UCIIOJIb30BAaHUT
MaTeMaTUYECKON TEPMUHOJIOTHUH, YEPTEKAX, BBIKIAIKAX, UCIIPABICHHBIE MTOCIIE HECKOJIBKUX
HaBOIAIIUX BOIIPOCOB YUYUTCIIA,

YYEHUK HE CHOPaBUIICA C MPUMEHEHUEM TEOPUHU B HOBOW CHUTYallMM IPU BBIIOJIHEHUU
MPAKTHYECKOTO 3aJaHMsi, HO BBITIONHWI 33JaHUS 005S3aTENbHOTO YPOBHS CIOKHOCTH IIO
JTaHHOM TeME;

Npru 3HAHUKU TCOPCTUYCCKOro MarTcCpHajia BBISABJICHA HCIOCTATOUHAA C(l)OpMI/IpOBaHHOCTI)
OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEAYIOMIUX CIyqasx:

HE PacKpbITO OCHOBHOE COJIEpKaHKUe yUeOHOro MaTepuana;

OOHapy’K€HO HEe3HaHWe WJIM HENOHMMaHME YYEHHKOM OoJjblledl uiu Haubosee BaXKHON
4acTH y4eOHOro Marepuaa;

JIOTIYIIEHbl OMIMOKM B OIpENelIeHUH NOHATUN, MPU HCIOJIb30BAHUM MaTeMaTHYEeCKOM
TEPMHHOJIOTHHM, B PHCYHKax, 4YepTekax WIM Tpadukax, B BBIKIAJKaX, KOTOpbIE HE
UCIIPABJICHBI I10CJIE HECKOJIBKUX HAaBOASAIIMX BOIIPOCOB YUUTEIIA.

OtMeTKa «1» cTaBUTCH, €CJIN:



® VYUYCHHUK 06Hapy>1<1/m IIOJIHOC€ HE3HAHHUEC M HCIIOHUMMAHHUE H3Yy4acMOI'0 yqe6H0ro Marcpuaia
HJIM HE CMOI"' OTBETHUTH HU HA OJMH M3 IMOCTABJICHHBIX BOIIPOCOB 110 U3YyHA€MOMY MaT€pUaily.

2. OQGHKa IINMCHbMCHHBIX KOHT[!OHBHBIX [!aGOT, CAMOCTOATCJIbHBIX H H[!aKTI/I‘-IeCKI/IX [28.60T
00VYaIOIINXCSA 10 TEOMETPUU:

OT1MeTKa «5» CTaBUTCH, €CJINU:
e paboTa BBINOJHEHA MOJHOCTHIO;
® BIJIOTMYECKHX PACCYXICHHUAX U 0OOCHOBAHHMHM PELICHUs HET MPOOEIOB U OMIMOOK;
® B PCHICHHWH HET MaTEMaTHYECKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHCKA, HE
SIBJISTFOIIASICSL CICJICTBUEM HE3HAHMSI WJIM HETIOHUMAaHMs Y4eOHOTO MaTepuana).
OtMeTKa «4» cTAaBUTCS, €CJIM:
e paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS IIAroB PEIIEHUS HEJOCTATOYHBI (eciu
yMeHHE 000CHOBBIBATh PACCYKIECHUS HE SIBISUIOCH CTIEHUaTbHBIM O0BEKTOM MPOBEPKH);
e JIONyIICHA OJHA OIIMOKA WM JBa-TPH HEIOYETAa B BHIKJIAJKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciv 3TH BHJIBI paOOTHI HE SBJSUIACH CIICIIHAILHBIM 00BEKTOM TIPOBEPKH).
OtMeTKAa «3» CTaBUTCS, €CJIN:
e JlomyulieHbl Oojee OJHOW OMMOKHU WiH 0oJiee IBYX-TPeX HEI0UETOB B BBIKIAAKAX, YepTExkKax
WM rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMH 110 IPOBEPSIeMO TEMe.
OTMeTKAa «2» CTAaBUTCSH, €CJIN:
e JIOMyUICHBl CYIIECTBEHHbIE OINMOKM, TMOKa3aBIIKMe, 4YTO Y4Yallulcs HE BJIaaeeT
00s3aTeTbHBIMU YMEHHSIMHU 110 IAaHHOM TeMe B TIOJTHOM Mepe.
OtMmeTka «1» cTaBHTCS, €CJIH:
e paboTa mMoKa3ajia IMOJIHOE OTCYTCTBUE Yy YYaIIerocs O0sS3aTeNbHBIX 3HAHWA M YMEHHH 10
MPOBEPSEMOI TEME WM 3HAYUTETbHAS YaCTh PAa0OTHI BBIMIOJIHEHA HE CAMOCTOSATEIHHO.

3. OGmas knaccuduKaIus onmooK:

I'pyObIiMu cuuTaroTCst OIMOKM:

e HE3HAHME OINPEACICHUS OCHOBHBIX IIOHATHI, 3aKOHOB, NPAaBUJ, OCHOBHBIX IIOJIOKEHUI
TEOpHH, He3HaHHE (OpMyII, OOIIETTPUHATHIX CUMBOJIOB 0003HAUYE€HUI BETUYMH, €UHULl UX
M3MEpEHMUS;

e HE3HAHME HAMMEHOBAHWM €JMHUI] U3MEPEHUS;

HEyMEHUE BBIICIIUTH B OTBETE INIABHOE;

HEYMEHHE IIPUMEHATDH 3HAHUS, aJITOPUTMBI [l PEILICHUS 3a1a4;
HEYMEHHME JIeNIaTh BBIBOJIbI M 0000IICHHUS;

HEYMEHHE YUTaTh U CTPOUTH TPa(UKH;

IOTEPsI KOPHS WM COXPAHEHUE ITOCTOPOHHETO KOPHS;
oTOpackiBaHne 0€3 0OBSICHEHHI OJTHOTO U3 HHX;

pPaBHO3HAYHBIE UM OIIMOKHY;

BBIYUCIIUTENbHBIC OIIMOKH, €CITH OHU HE SBIISIOTCS] ONMMCKOH;
JIOTUYECKHE OMINOKH.

K Herpy0biM ommokam cienyer OTHeCTH:

® HETOYHOCTb (HOPMYJHPOBOK, OIPEIACIICHUH, MOHATHHA, TEOpU, BBI3BAHHAs HEMOJHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPENEISIEMOrO MOHATHS UM 3aMEHON OJTHOTO - IBYX U3 3TUX
IIPU3HAKOB BTOPOCTENEHHBIMU;

® HETOYHOCTbH rpaduka;

e HEpalMOHAJIbHBIA METOJ PEIICHUS 3aJa4d WIA HEJOCTaTOYHO MPOAYMaHHBIN IIJIaH OTBETa
(HapyIIeHHUE JIOTUKH, TOJIMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

e HepalMoHaJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTOil INTEPATypOil;

e HEyMEHHE pellaTh 3aJauu, BHIIOIHATh 3aJaHus B O0IEM BHUJE.




Henoyerammu siBJIsIIOTCSA:
e HepalMOHaJIbHbIE IPUEMBI BBIYUCIIEHUH U peoOpa3oBaHUii;
e HeOpeKHOE BBINIOJIHEHUE 3aIHCeH, YepTexKel, cxeM, rpad)uKkoB

Oo0mue oJs Juies:

Ouemca HpOCKTHOﬁ ACATCIbHOCTH yUalluXcs

Kpurepwmii 1 IpoaykT (MaTepuaan3oBanHbli pedyabrat 1Y) baJsbl
s 1.1 HoBuzna. OpurnHaJIbHOCTh. Y HUKAJIbHOCTD 1-2
2 “E 1.2 OnTuMaabHOCTh (HaMTydIlee CoYeTaHue mapamMeTpoB MPOAYKTA) 1
a 1.3 DCTETUYHOCTh 1-2

MakcumaJjibHOe KOJIH4YeCTBO 0aJU10B 5

Kpurepuii 2 IIpouecc (padoTa 1Mo BHINOJHEHUIO POEKTA)

2.1 AKTyaJIbHOCTh 1-2
2.2 | IIpobieMHOCTh 1-2
% 2.3 | CootBeTcTBHE TPEOOBAHUIM O0BEMA 1
§ 2.4 | ComepkarebHOCTh 1-3
S 2.5 | 3aBepuIeHHOCTh 1
é 2.6 | Hanuuyue TBOPUECKOrO0 KOMIIOHEHTA B IPOLIECCE MPOESKTHUPOBAHUS 1-2
2.7 | KOMMYHHUKATHUBHOCTb (B TPYIIIIOBOM MIPOEKTE) 1-2
2.8 | CaMOCTOSITEIBHOCTh 1-3

MaxkcumajibHOE KOJIUYeCTBO 0AJII0B 16

Kpurepwuii 3 KauecTBO 0hopmiiennsi maTepuasa
< 3.2 | Marepuan odopmiieH ¢ rpyObIMH HApyIIEHHSIMU TPEOOBaHMIA 0
g 8 33 Jlony1ieHbl He3HAUUTENbHBIE HAPYIIEHUS TpeOOBAHMIA 1-2
= & 3.4 | Marepuas opopMIIeH B COOTBETCTBUU C TPeOOBaHUSIMU 3-4

MaxkcumajibHOE KOJIH4eCTBO 0AJII0B 4

Kpurepuii 4 3amura npoexkra

4.1 KauectBo nokmnana (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1IETOCTHOCTb, 1-3
MOJTHOTA MPE/ICTaBICHHSI MPOOIEMbl, KPATKOCTh, YETKOCTb,
2 SCHOCTB (POPMYITMPOBOK)
o 4.2 OTBeTHI HA BOOPOCHI 1-3
§ 4.3 JIngHOCTHBIE IPOSBJICHHSI TOKJIATIMKA 1-2
g 4.4 | Kynbrypa peun AOKJIaqunuKa 1-2
=
MaxkcumajibHOE KOJIH4eCTBO 0AJII0B 10
MakcumaJjibHOe KOJIUYeCTBO 0AJII0B 10 BCeM KPUTEPHUSIM 35

IlepeBona 0a/1J10B B OLIEHKY

85% 0T MakcUMalIbHOW CyMMBI 0asuioB, 35-30 6amioB — «5»
70-85 %, 29-25 GamioB — «4»
50-70 %, 23-17 GamoB — «3»

0-49 % - «2»

KpuTepml M MOKAa3aTeJIi OlleHHBAaHUS HCCIeI0BATEILCKOM NesiTeJIbHOCTH oﬁyqalomerocn




Kpurepuii 1 YpoBeHb aKTYAJbHOCTH TEMBbI HCCIC0BAHUSA BaJjuibl
= 1.1 AKTYaJIbHOCTh TEMBbI HCCJIEIOBAHUS HE JOKa3aHa 0
g 1.2 [IpuBeneHbl HEAOCTATOYHO YOEAWTENbHBIE JOKA3aTelIbCTBA 1-2
]

2 AKTYaJIbHOCTH TEMbI UCCIIEIOBAHMS
S 1.3 [IpuBenensl  OCTATOYHO  YOEOUTENBHBIC JIOKA3aTEIbCTBA 34
= AKTYyaJIbHOCTH TEMbI UCCIICIOBAHMS

Kpurepuii 2 KauecTBO cogep:xkanusi uccjie10BAHUSA

2.1 COOTBETCTBHE COACP>KAHUS MCCIICTOBAHUS €0 TEME
= 2.1.1 | ConepxaHue HUCCIAEAOBAHUS HE COOTBETCTBYET 3asiBICHHOM 0
o TEME
§ 2.1.2 | CopepxaHue ucciaeI0BAHMS HE B IOJIHOM MEPE COOTBETCTBYET 1-2
g 3agBIEHHON TeMe
= 2.1.3 | ConepxaHue ucciae10BaHus B IOJHON MEpPe COOTBETCTBYET 3-4
3as1BJICHHOM TeMe
2.2 JIOrMYHOCTh M310KEHUs MaTepuasa
= 2.2.1 | Marepuan u3n0K€eH He JJOTUYHO, HE CTPYKTYpUPOBaH, 0
= Xa0THUYCH
§ 2.2.2 | HegocratouHo coOIFOAAETCS JIOTUYHOCTD U3JI0KEHUS 1-2
g Marepuaa
= 2.2.3 | MarepuaJ U3J105K€H B CTPOTOH JIOTHYECKOU 3-4
MOCJICIOBATEIILHOCTH
2.3 | KonuuecTBO U pazHOOOpazue HCTOYHUKOB HHPOpMAITUU
2 2.3.1 | OTcyTCTBHE CIMCKA UCTOYHUKOB MHGOPMAITIHI
g 2.3.2 | Micnonp30BaHbl OHOTUITHBIC UCTOYHUKU MHPOPMAITUI 1
§ 2.3.3 | Mcnosib30BaHO HE3HAYUTEIBHOE KOJIMYECTBO HCTOYHUKOB 2
g uHpOpMALIUU
= 2.3.4 | Mcnonp30BaHO 3HAUMTENBHOE KOJIMYECTBO PA3HOOOPA3HBIX 3-4
WUCTOYHUKOB WH(POPMAITUU

Kpurepuii 3 KauecTB0o 0hopMIIeHHS HCCIIEI0BATEIBCKOI0 MaTepUaJia
2 3.1 CootBetcTBHE 0QOPMIICHHUS IPUHSITHIM TPEOOBAHUIM
§ 3.1.1 | Marepuan odopmIieH ¢ TpyObIME HAPYIICHUSIMU TpeOOBaHUN 0
£ 3.1.2 | JlonyiieHbl HE3HAYUTENbHBIC HAPYIIICHUS TpeOOBAaHUH 1-2
= 3.1.3 | Marepuan oopMIIEH TOYHO B COOTBETCTBUU C TPEOOBAHUSIMH 3-4

MaxkcruManbHOE KOJIMYECTBO OaJIJIOB 20

IlepeBoa 6a,1710B B OLIEHKY
85% oT MakcuMalbHOU CyMMBI 0aioB, 20-17 6amnoB — «5»
70-85 %, 16-14 GammoB — «4»

50-70 %, 13-10 GamoB — «3»
0-49 % - «2»

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA



Yueonnk: JI.C.ArtanacsH, B.®.byry3os, C.B.Kagomuea u np. — I'eomerpus 7-9; YueOHUK
TSt 001Ie00pa3oBaTeNnbHbIX yupexkaeHuii - M: [Ipocsemenue, 2020r.

METOAUYECKHUE MATEPHAJIBI U1 YUUTEJIA
I'eometpus. 8 knacc. Meroauueckue pekomenanuu - Atanacss JI.C., Bytyzos B.®. u nip.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

— http://school-collection.edu.ru — konexIys 06pa3zo0BaTENbHBIX PECYPCOB;
— InternetUrok.ru - Buieo ypoku;

— www.math-on-line.com-3anumaTenpHas MaTeMaTHKa;

— http://www.logpres.narod.ru — npumepsl UHPOPMALIMOHHBIX TEXHOJIOTUH;
— http://www.allmath.ru - Bcst MmaTemaruka;

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

— http://www.exponenta.ru - oOpa3oBaTeIbHbII MAaTEMaTUYCCKUN CaNT;

— «Onexrponnas 6ubnmoreka2000 no matemaruke», CD-ROM;












