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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpusi» 6a30Boro ypoBHs Ui 00y4aromuxcs

8 kiacca pa3zpaboTtana Ha ocHOBe DeiepalbHOT0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHAapTa CpeHero oouiero o0pa3oBaHus, ¢ y4éTOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHUH,
MPEIbIBISEMBIX K MATEMAaTHIECKOMY 00pa30BaHHIO, U TPAAUIINI POCCUIICKOTO 00pa30BaHMs.
Peanuzanus nporpaMmsel o0ecrieyBaeT OBJIAJACHUE KIIIOUEBBIMU KOMITETEHLIUSAMH,
COCTABIISFOLIIMHA OCHOBY JIJISl CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMS, [IEIIOCTHOCTh
O0IIEKYJIbTYPHOT' 0, TIMYHOCTHOTO U TIO3HABATEIHHOTO PA3BUTHUS JINYHOCTH O0YUaIOIINXCA.

PaGouas ImporpaMma 1o recoMETpumn IJist 8 «b» xiracca cocraB/ieHa Ha OCHOBe CICOYIOIIUX

JOKYMCHTOB!:

@enepanbHbiii 3ak0H OT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
Qenepauun» ¢ y4€TOM U3MEHEHUHM, BHECEHHBIX [Ipukazom MuHNpocBemeHUsT OT
31.07.2020 Ne 304 (B penakuuu ot 04.08.2023 Ne 479-D3).

Ob6nacTtHolt 3akoH «O0 o6pa3oBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

[Mpukaz Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsaka
OpraHu3allii U OCYIIECTBJIEHUS OOpa30BaTEIbHOM JAEATEIILHOCTH II0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM TPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HavaJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO U CPETHEro 00IEero 00pa3oBaHUs».

[Tpuka3 MunucrepctBa mnpocsemenuss PO ot 21.09.2022 Ne 858 "OO yTBepxkaeHUH
dbenepanbHOrO TepeyHs y4eOHUKOB, JOMYLIEHHBIX K HKCIOJIb30BAHUIO TPH pealn3aluu
UMEIOLINX TOCYJapCTBEHHYIO AKKPEIUTALUI0 00pa30oBaTeNbHBIX MPOrpaMM HadyajJbHOTO
o0IIero, OCHOBHOTO OOIEro, cpexHero oomero o0pa3oBaHUS — OpPraHHU3AIMIMH,
OCYIIECTBISIOUMMU 00pa30BaTENIbHYIO JI€ATENbHOCTh W YCTAHOBJIEHUS MPEAEIBHOrO
CpOKa MCIOJIb30BaHUS UCKIIOYSHHBIX YUeOHUKOB" .

[Ipukaz Munnpocemennss Poccum ot 31.05.2021 Ne 287 «OO6 yTBepkIeHUU
(dbenepaIbHOTO TOCYJAapCTBEHHOTO 00pa30BaTENBLHOTO CTaHIAapTa OCHOBHOTO OOIIEro
o0pa3oBaHMUsI».

[Tpuka3 Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepkIeHUU
benepanbHON 00pa30BaTENBHON MPOTPAMMBI OCHOBHOTO 001IEro 00pa3oBaHMUsI».
®enepanbHas padoyas MporpaMMa BOCIHMTAHUS AJ1s1 0011e00pa30oBaTebHBIX OpraHu3alnui
(omobpeHa pemeHreM ¢eaepaTbHOTO y4eOHO-METOIUYECKOTO OOBEIMHEHUS MO 00IeMy
oOpa3zoBanmi0, MPOTOKOI OT 23 utonst 2022 r. Ne 3/22).

[TocTanoBnienne ['MaBHOroO roCy1apCcTBEHHOrO caHUTapHOro Bpaya Poccuiickont ®enepanuu
or 28.09.2020 r. Ne 28 "OO ytBepxneHun canutapHbix mnpaswi CII 2.4. 3648-20
"CaHUTapHO-3MTUIEMUOJIOTMYECKE TPEOOBAaHUSI K OpraHMU3alysiM BOCIUTAHUS U OOydeHMs,
OT/bIXa M 03/I0POBIICHUS IETEH U MOJIOAEKH'".

[TocTanosyienue 'MaBHOrO rocynapCcTBEHHOTO caHUTapHOro Bpaya Poccuiickoit denepanuu
ot 28.01.2021 Ne2 «O6 ytBepxknennu CanlluH 1.2.3685-21 «['urnenndeckue HOpMaTHUBBI
u TpeOoBaHMsI K oOecmedeHHto Oe3omacHOCTH W (wiu) Oe3BpeqHOCTH Ui YelloBeKa
(hakTOpOB Cpenbl OOUTAHUSY.

OcHoBHast oOpa3oBaTebHasi IPOrpaMMa OCHOBHOT'O 00IIEro 00pa3oBaHusl, yTBEPKIAEHHAS

npuka3zoM aupexropa ot 31.08.2023 Ne 520.

VYueOnpii an MAOY «JIuneit Ne 11» na 2023-2024 yueOHBINH TOA, YTBEPKIAEHHBIN
npukasom aupekropa ot 31.08.2023 Ne 520.

[Tonoxenue o padoueit mporpamme MAOY «JIuneii Ne 11», yrBep:xa€HHOE MPUKa30M
nupekropa ot 10.08.2023 Ne 497.



MHHOACHUTEJIBHAS 3AIIMCKA

['eomeTpust Kak OJIMH M3 OCHOBHBIX PA3EJOB IIKOJbHOW MAaTEMaTHUKH, UMEIOIIHI CBOEH
LeNbl0 00ecleYnTh H3y4YeHHE CBOMCTB U pa3MepoB (UIyp, UX OTHOIIEHUH M B3aMMHOE
pacrojIOKEHUE, ONUPAcTCd Ha JIOTMYECKYH0, NOKa3aTENIbHYIO JMHUIO. [[eHHOCTh u3yudeHus
reOMETPHH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs 3aKJIIOYAETCs B TOM, YTO 00yUaromuics
YUYUTCS IPOBOAMUTH [JOKA3aTEIbHBIE PACCYXACHUS, CTPOUTH JIOTMUECKHE YMO3aKIIOYCHMUS,
JOKa3bIBaTh MCTUHHBIC YTBEPXKACHUSA U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IIPOBOJUTH
paccyXIeHus: «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITUPOBATH OOpaTHBIE
YTBEPXKIACHMUSL.

KpaitHe BaxHO Moau€pKuBaTh CBA3M T€OMETPUU C APYTUMH Y4eOHBIMU IpEeAMETaMH,
MOTHBHpPOBaTh  HCIOJB30BAaTh  ONPENEJICHUS  TE€OMETpUYECKMX (GUryp U IOHATHUH,
J€MOHCTPUPOBATh NPUMEHEHUE MOTYYEHHBIX YMEHUI B U3UKE U TEXHUKE. DTH CBA3M Hauboiee
ApKO BUJHBI B TeMax «Bekropb», « TpuroHomeTpudyeckue COOTHOMEHU», «MeTon KoOpArHAT
u «Teopema ITudaropar.

VYuebublii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feiibl COIEPKaHMS:
«['eomerprueckue GUTYpbl U WX CBOHCTBa», «V3MepeHHE TEOMETPUYECKUX BEIHYHHY,
«JlexkapToBbl ~ KOOpAMHATBI HA  INIOCKOCTH», «BekTtopel», «J/IBMXKEHUS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOAOOHS.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJAMETA
«T'EOMETPUSI»

BaxHoCTh y4eOHOTO Kypca T€OMETpUU Ha YPOBHE CpeHEro o0mero oopa3oBaHus
00yCJIOBJI€HAa NPAKTHYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX M NPEAMETHBIX pPe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABICHUH JMYHOCTHOTO Pa3BHTHUSI OO0YyYaromuXcs, (OPMHPOBAHUS
(GYHKIMOHAJIBHON MaTeMaTH4ecKOW TPaMOTHOCTH, HU3YyUYeHHsI JIPYTUX Y4eOHBIX JUCLUIUIMH.
Pa3Bute y oOyuarommxcs NpaBUIbHBIX MPEICTaBICHUM O CYLUIHOCTH U TPOUCXOKIECHUHU
reOMETPHUYECKUX aOCTpaKIMif, COOTHOLIEHUH PEaJbHOTO U UAEANBHOr0, XapaKkTepe OTpakKeHUs
MaTE€MaTHYECKON HAayKOH SIBICHUH M IPOLECCOB PEAIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HayK W pOJIM MaTeMaTU4eCKOro MOJEIMpPOBaHMS B HAyYHOM TIIO3HAHMM M B IIPAKTHKE
CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyUAIIUXCA, a TaKKe KauecTB
MBILIEHHSI, HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOILIECTBE.

l'eomeTpus sBisercs onHMM M3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHEro OOIIEero

0o0pa30oBaHMs, TaK Kak 00eCrneunBaeT BO3MOXKHOCTh M3Y4EHHUS KaK JUCLHMIUIMH €CTECTBEHHO-
Hay4HOM HAIIPaBJICHHOCTH, TaK U TYMaHUTapHON.

Jlornyeckoe MbIIIIEHHE, GOpMUpYyEMOe NMPU U3YYEHUH OOYHaIOUIMMHUCSH MOHATHHHBIX

OCHOB TE€OMETPUM U IOCTPOCHHUU LIETIOYKH JIOTUYECKUX YTBEP)KICHUM B XOJAE pelIeHUs

FEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTb W OIPOBEPraTb TI'MIIOTE3bl HEMOCPENCTBEHHO

HCIIONIB3YIOTCA IIPU PEUICHUM 3a1a4 E€CTECTBEHHO-HAYYHOI'O IMKJA, B YaCTHOCTH M3 Kypca

bu3uKH.

YMeHue OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001acTIX
JesTeNbHOCTH YenoBeka. OpHeHTalMs 4eJI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOX0IUMOe
YCIIOBHE €0 COIMAILHOTO OBITHSA, (hopMa OTPAXKEHUSI OKPY’KAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MIO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JNEMCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMU 00pa3aMu OOBEANHSET Pa3HbIe BUABI Y4eOHOW U TPYIOBOM JEATEILHOCTH,
ABNISICTCA OJHMM M3 NPOPECCHOHATBHO BaXKHBIX KAyecTB, MOITOMY akTyalbHa 3ajada
dbopmupoBaHUs Yy OOYYarOIUXCS TPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBHIHOCTH
00pa3HOro MBINUICHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B IIOATOTOBKE K MPAKTHYECKOU
JeSITeIbHOCTH 110 MHOTMM HaIlpPaBJICHUSM.



HOEJN U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

«Marematuky y>Ke 3aTeM Y4YUTb HAJ0, 4YTO OHA YM B IOPSAIOK IPUBOIUTY, — IUCAT BEIUKUU
pycckuil yuyensli Muxaun BacuibeBud JIomoHOCOB. I B 3TOM COCTOMT OJHA M3 JABYX LENEH
o0ydJeHHus TeOMETPUH KaK COCTaBHON 4YacTH MATEMATHUKH B IIKOJIC. DTOW MU COOTBETCTBYET
JoKa3aTelbHas JIMHMUS IpenojaBaHusi reomerpun. Crenys npeacTaBleHHON paboueit
IIporpaMMe, HauWHas C CEAbMOI0o Kjacca Ha ypOKax TIeOMETpUH OOYyYaroUIUiics YUYHUTCS
IMPOBOAWUTE AOKA3aTCIIbHBIC PACCYXICHHUA, CTPOUTH JIOTHYCCKHUE YMO3aKIHOUCHUA, JOKa3bIBaTb
HUCTHUHHLBIC YTBCPKACHHUA U CTPOUTH KOHTPHPHUMEPLI K JIOXKHBIM, IMPOBOAWUTL PACCYXKACHHA OT
«TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (GOPMYIHUPOBATH OOpaTHBIE YTBEPKICHHS.
VYyeHuk, OBIAJACBIIMA HMCKYCCTBOM pacCyXaaTh, OyJeT MPUMEHATb €r0 M B OKpYKaromen
KU3HH.

BTopoii 1enbro u3ydeHusi FTeOMETPUU SIBIISIETCS UCIIOIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
pEelIeHUN KaK MaTeMaTH4YeCKHMX, TaK M IMPAKTHYECKUX 3a/]ad, BCTPEYAIOIIMXCS B PEAIbHOU
xm3HA. OOy4YaroumMiicss JODKEH HAYYHUTBHCS ONMpPEICTUTh T€OMETPUYECKYIo (UTypy, ONHCaTh
CJIOBAMM JIAHHBIA YEepTEK WM PUCYHOK, HAWTH IIJIOIIAJb 3€MEJIBHOIO YYacTKa, PacCUMTaTh
HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kabems wiM TpeOyemble pa3Mmepsl rapaxka i
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAsi, BBHIUMCIUTENIbHAS JIMHUA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHun 3agad  OPAKTUYECKOTO  XapakTepa oOOydalolIUCS  Y4YUTCS  CTPOUTh
MaTEMaTUYECKUE MOJCIN PEAJbHBIX JKU3HEHHBIX CHTyallMd, INPOBOJUTH BBIYHACICHUS U
OLICHUBATh AJI€KBATHOCTD ITOJYYEHHOTO PE3yJIbTaTa.

MECTO YYEBHOTI'O ITIPEAMETA «MATEMATHUKA» B YYEBHOM IIJIAHE
Ha u3ydenue reomerpun B 8 Kjacce OCHOBHOI'O CpEIHEro 0o0Opa3oBaHUs Ha 0a30BOM
YPOBHE B yU4eOHOM IJIaHE OTBOAMTCS 68 yacoB (2 4aca B HENEIIO).

B 8 kimacce «b» B pamkax opraHu3alid KOHTPOJIS 32 pean3aluedl IPOrpaMMbl UCIIOIb3YIOTCS
CJIEAYIOIINE BUABI MIUCbMEHHBIX PabOT: KOHTpOJsIbHAs padoTa (5).

VYuebHas nporpaMMa paccuMTaHa Ha 68 yacos.
Pabouast mporpamma no kypcy «l'eomerpusi» B 8 kitacce «b» cocraBieHa B COOTBETCTBUHU C
Y4eOHBIM MJIaHOM, KaJeHIapHBIM yueOHBIM IpadMKOM U paclucaHheM Y4eOHBIX 3aHATHN Ha
2023-2024 y4aeOHbIil rog 1 peaausyercs 3a 66 yacos.

CoxkpaiueHue Ha 2 yaca OCyIIECTBIIEHO 3a CYET YaCOB UTOTOBOI'O MIOBTOPEHUSI.



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.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'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.

METANIPEAMETHBIE 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.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 8 kJacce oOydwaromuiicss HOJIYYHMT CIEAYIOIIME IpeIMETHbIE
pE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, I0JIb30BAThCS MX
CBOICTBaMM IIpU PELIEHUH FEOMETPUUECKUX 3aad.

[TpuMeHsTh CBOMCTBA TOUKU IEpecedyeHrs MeANaH TPEyroJibHUKaA (LIEHTpa Macc) B PEeLIEHUU
3a1a4.

Bnaners nonsaTHEM CpeAHEN JIMHUM TPEYTOJIBHUKA U TPAIelH, IPUMEHATh UX CBOMCTBA IIPU
pemieHMM reoMeTpudecknx 3anmad. llomp3oBaThcs  Teopemon @ameca M TEOpeMoOM O
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATH UX I PEILIECHUS IPAKTUYECKUX 3a1a4.

[TpuMeHATH PU3HAKU [TOJJO0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tons3oBatbest Teopemoii [Tudaropa ams pemeHuss reOMEeTPUUECKUX M MPAKTUYECKUX 3a/1ad.
CTpouTh MaTeMaTH4eCKyl0 MOJEIb B NPAKTHUECKUX 3a/Jadax, CaMOCTOSATENBHO JIelaTh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOIIUE JJINHBI.

Biagers NOHATHSAMU CHHyCa, KOCHMHYCa M TaHI€HCa OCTPOro YyIVia MpsSMOYTOJIBHOTO
TpeyrojabHuKa. [101630BaThCS 3TUMU NOHATHAMH JUI PEILIECHUS IPAKTUYECKUX 3aad.

BoruncnsaTs (pa3nuyHbIMU crioco0amMu) IUIOMIA b TPEYTOJIbHUKA U TUIOIIAA MHOTOYTOJIbHBIX
¢uryp (mone3ysch, Tae HEOOXOAUMO, KalbKynaTopoM). [IpyUMeHSATh MOJSyYeHHblE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnagerp NOHATHSAMM BIMCAHHOTO M IIEHTPAJIBbHOIO yIja, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yIJaX, yrilax MEeXIy XOpAaMu (CEKyIIMMHU) U yIJie MEXKAY KacaTeJIbHOW M XOpAoH IpH
peLIeHnN TeOMETPUYECKUX 3a]1a4.

Biagere NOHATHEM ONKMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA OIMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUH 3a]1a4.

IIpuMeHATh MOJy4YEHHBbIE 3HAHMWS HA NPAKTUKE — CTPOUTh MATEMAaTHYECKHUE MOJIENH s
3ajlay peaslbHOW >KM3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MOA00Ms U
TPUTOHOMETPHUH (TI0JIB3YSCh, I'/Ie HEOOXOIUMO, KaJIbKYJIATOPOM).

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

N300paxaTh 1 HAXOJUTh Ha YepTeKaxX YEThIPEXYTOIbHUKN PA3HBIX BUAOB U UX JIEMEHTHI.
DopMyIUPOBATH ONPEACICHUS: TTapalieIorpaMMa, IPSIMOYTOJIbHHUKA, poMOa, KBaipaTa, TPAreIuH,
paBHOOOKOM Tpamnenuu, NpsiMOyTOJIbHON TpaneIu.

Jloka3bIBaTh M UCTIOJIB30BATH MPU PEIICHUH 3aa4 MPU3HAKK U CBOMCTBA: MapajuieiorpaMmma,
NpsIMOYTOJIbHUKA, poM0a, KBajparta, Tpaneluu, paBHOOOKOH Tpamnenuu, NpsiMOyTroJIbHOM TpaneI.
[IpumMeHsATh METO] YJIBOCHUSI MEJIMAHbI TPEYTOJbHUKA.

Hcnonpk3oBathk UG POBLIE pECYPCHI IS UCCIIEIOBAaHHS CBOMCTB M3y4aeMbIX (uryp.



3HAaKOMHTBCS C HICTOPHEH Pa3BUTHS T€OMETPHH.
Teopema ®@aseca u TeopeMa 0 MPONOPIUHOHATBLHBIX 0TPe3KaX, MOA00HbIE TPEYTOJIbHUKH

ITpoBOANTE MOCTPOECHUS € TOMOUIBIO LIUPKYJISA U JIMHENKHU C UCTIONb30BaHUe TeopeMbl Daneca n
TEOPEMBI O IPONOPLIMOHATIBHBIX OTPE3KAaX, CTPOUTD YETBEPTHIN IPOIOPLUUOHAIBHBINA OTPE30K;
3HAKOMHUTBCS C UCTOPHEN pa3BUTUS reoMeTpun. IIpUMeHATh NoTydeHHbIE 3HAHUSA [IPU PELICHUN

TCOMCTPHUYCCKUX U TPAKTUYCCKUX 3a1a4;

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

HpOBO,I[I/ITB J0Ka3aTeJIbCTBO TOI'O, YTO MEAMWAHBI TPEYTOJIbHUKA IIEPECECKAOTCA B OI[HOﬁ TOYKE, U
HaxXOoIUThb CBA3b C HCHTPOM MACC, HAXOAUTHh OTHOMICHUEC, B KOTOPOM MCAHAHBI ACTIATCA TOYKOM HX
MEPECCUCHUA,

[IpoBoaUTH TOKA3aTEIHCTBA C HCIIOIB30BAaHUEM MIPU3HAKOB MOA00M. Jl0Ka3bIBaTh TpU MpU3HAKA
1o/1001s TpeyroJbHUKOB;
[TpuMeHSTH MOTyYeHHBIE 3HAHUS TIPU PEIICHUN TEOMETPUIECKHAX U MTPAKTUICCKHUX 337134,

IInomans. Haxoxaenune nijiomaaeil TpeyroJibHUKOB U MHOTOYT0JIbHBIX puryp. [Lnomaau
nofo0HbIX uryp

BbiBoauTh (hopMyJIbI IUTOMIAAM apajIeslorpaMMa, TPEYTroIbHUKA, Tparneuud u3 GopMyIIbl
TUTOIAAM MPSIMOYTOJIbHUKA (KBajpaTa);

BbIuucnaTe miomany pa3auuHblX MHOTOYTOJIbHBIX (QUTYD;
Haxonute mmomanu nogo0HbIX Guryp;

Pemarp 3aiaun Ha mioniab ¢ IPaKTUYECKUM CO JIEpP’KaHUEM;
Teopema Ilugaropa u Haya1a TPUTOHOMETPUH

I[OKBBBIB&TB TCOpPpEMY HI/I(baropa, HCIIOJB30BaTh €€ B MNPAKTUYICCKUX BBIYUCIICHUAX
3HAKOMMTBLCS C HCTOpHCﬁ Pa3BUTHUA T'COMCTPUH;

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

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

Yriabl B OKpyKHOCTH. BliucaHHbIe U ONIMCAHHBIE YeThIpexXyroJabHuKH. KacaTtenbHbie K
okpys:kHocTH. Kacanue okpykHoCTeH.

®opMyIUpOBaTh OCHOBHBIE ONPEIEIICHNUS, CBA3AHHBIE C YIJIaMU B Kpyre (BIMCAaHHBIN yroi,
LEHTpalbHbIN yroi). HaxonuTe BIUCaHHbBIE YIJIbI, ONUPAIOIINECS HA OJHY YTy,



HaXO[[I/ITI) BIIMCAHHBIC YTIJIbI, OIIMPAIOIIUCCA HAa OAHY AYTY, BBIYUCIIATH YIJIbl C MIOMOIIBIO TECOPEMBI
O BIIMCAHHBIX yTJaX, TCOPEMbI O BIIMCAHHOM I-ICTI:IpéX}’I‘OJ'H)HI/IKE':, TCOPCMbI O HCHTPAJILHOM YTIJIC,

HccnenoBath, B TOM YKCIIE € TTOMOLIBIO IU(POBBIX PECYPCOB, BIUCAHHBIE U OMTUCAHHBIC
YEeTBIPEXYTOJIBHUKH, BEIBOJAUTH UX CBOMCTBA U NPU3HAKU.

Opranu3anus NpoeKTHOH U HCCJIeI0BATENbCKOI AeATeILHOCTH yUaluXcsl

[TpoekTHas uccienoBaTenbCcKas AEATeNbHOCTh YYallUXcsl MpOIUcaHa B CTaHAapTe oOpa3oBaHMSL.
[IporpaMMbl BceX MIKOJBHBIX NPEIMETOB OPUEHTHPOBAHBI Ha JaHHBIA BHUJA JAESITEIHHOCTH.
[IpoekTHasi NEATENbHOCTh YYAIIUXCS CTAHOBHUTCS Bce Oojee akTyaJlbHOM B COBPEMEHHOMU
nexaroruke. M 310 He ciy4aifHO, BeJlb UMEHHO B IIPOIECCE MPABUIBLHOM CAMOCTOATEIBHONU paOOThI
HaJ CO3JIaHUEM IIPOEKTa JIydlie Bcero (hOpMHUPYeTCs KyJIbTypa YMCTBEHHOTO TpyAa YYSHHKOB. A
MOBCEMECTHAs KOMIBIOTEPHU3AIIHS MO3BOJSET KKIOMY YUYUTEN0 0oJiee TBOPUECKU MOIXOTUTH K
pa3paboTKe CBOMX YPOKOB, a TaKXe cenaTh 00pa30BaTeNIbHBIA TMpolecc 0ojiee WHTEPECHBIM,
pa3HOO0Opa3HBIM U COBPEMEHHBIM.

WHCTpYMEHTOM JIOCTIDKEHHUS TUIAHUPYEMBIX JIMYHOCTHBIX, METalPEeIMETHBIX H TPEIMETHBIX
pE3yNbTaTOB SIBISIOTCS YHUBEpCAllbHbIE yueOHbIE NeHCTBUS. DPPEKTUBHBIM METOJOM CUCTEMHO-
JIESATETLHOCTHOTO TMOX0/1a SIBJISIETCS MPOCKTHAS JeATEIbHOCTD.
[IpoekTHast NEATENBHOCTD SBISETCS YACThIO CaMOCTOSITENILHON paloThl yuarmmxcs. KauecTBeHHO
BBITIOJIHEHHBIA TPOEKT — OTO TO3TAlHOE IUIAHWPOBAaHUE CBOUX JCHCTBUM, OTCIICKUBAHUE
pe3ynbTaToB cBoei paboThl. [IpoekT — BpeMeHHas 1efeHanpaBieHHas AeSITeIbHOCTh Ha MOTy4YeHne
YHHUKAJIBHOTO Pe3yJIbTaTa .
[lenb TPOEKTHO-MCCIENOBATENBCKON JEATEIbHOCTH ydamuxcs B pamkax HoBbeix DI'OC:
dbopmupoBaHue YHUBEPCAITBHBIX Y4EOHBIX JIEWCTBUMH. Ucnonb3oBanue MIPOEKTHO-
UCCIIEIOBATENILCKOM JESITeTbHOCTH Ha YypOKax M BO BHEYPOUHOM JIEATENBHOCTH SIBISETCS
CpencTBOM (OPMUPOBAHUS YHUBEPCAITBHBIX YUSOHBIX JICHCTBUIH, KOTOPHIE B CBOKO OYepeIb:
e 00ecrneynBaloT yyanieMmycsi BO3MOKHOCTh CAMOCTOSATEIBHO OCYIIECTBIATh ACSITEILHOCTD
YVYCHUS,
® CTaBHUTh y4COHBIC IEJIN, UCKATh M HCITOJIb30BaTh HEOOXOUMBIC CPEJICTBA U CIIOCOOBI X
JOCTUKECHHUSI,
® yMeTh KOHTPOJIUPOBATH U OLIEHUBAThH YUEOHYIO IEATSILHOCTD U €€ Pe3yIbTaThl;
® CO3/Al0T yCJIOBUS PA3BUTHS JUYHOCTH U €€ cCaMOpeaIn3alii Ha OCHOBE «YMEHHUSI YUUTHCS»
¥ COTPYJHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
e o0ecreyuBaeT JIMYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO, BEICOKYIO
COITMATBHYIO ¥ MPO(eCCUOHATBHYI0 MOOMIIBHOCTB;
e 00ecrneynBaloT yCIEeNUIHOe YCBOCHNE 3HAaHUH, YMEHUHN 1 HaBBIKOB;
e (QopmupoBaHUE KaPTUHBI MHPA, KOMIIETEHTHOCTEH B JIFOO0H MpeIMEeTHOH 001acTu
MO3HAHMUSL.
K Ba)KHBIM MMOJIOKHUTETHHBIM (DaKTOPaM MPOCSKTHOM JESITEILHOCTH OTHOCSTCS:
® [IOBBIIICHHWE MOTHUBALNY yUYAIMXCS TIPH PEIICHUH 337129,
® pa3BHUTHE TBOPYECKUX CIIOCOOHOCTEH;
® CMEIIEHHE aKIIeHTa OT MHCTPYMEHTAILHOTO MOIX0a B PEIICHUH 3aa4 K
TEXHOJIOTHYECKOMY;
e (QopmupoBaHUE UyBCTBA OTBETCTBEHHOCTH;
e Cco3JaHMe YCIOBUU JJI OTHOIICHUN COTPYIHUYECTBA MEXKAY YUUTENIEM U yUalIuMCS .



OcHOBHOM IPUHLIKIT PA0OTHI B YCIOBHSIX IPOEKTHOM IEATEIILHOCTH — OIIEpEKarolee
CaMOCTOSITENIbHOE 03HAKOMJIEHUE IIKOJIBHUKOB ¢ y4E€OHBIM MaTEpHaJIOM U KOJUIEKTUBHOE
o0cy>XJIeHHE Ha ypOKax MOJIYUYEHHBIX PE3yJIbTaTOB, KOTOPbIE O(hOPMIISIOTCS B BUJE OINIPEIECICHUN U
TeopeM. B 3ToM ciydae ypok MoJIHOCTBIO YTpauyMBaeT CBOU TPAJAULIMOHHBIE OCHOBaHUS U
CTaHOBHTCS HOBOH (POPMOIl OOLICHUST yUUTENS M yJAIIUXCS B TUTaHE TIPOU3BOACTBA HOBOTO IS
YUEHHKOB 3HaHUSL.

Turmbr SaHaHHﬁ, npeajaraéMbiX y4€HUKaM B XOAC MMPOCKTA:

MIPAKTHYCCKHE 3aJIaHus (M3MEPEHUs, YePUCHHUS C TTIOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB,
paspesanusi, CruOaHus, PUCOBaHUS U JIp.)

MPAKTHYCCKHE 33JIa4M — 337291 MIPHUKIIATHOTO XapaKTepa;

POOJIEMHBIC BOIIPOCHI, OPUEHTUPOBAHHBIC HAa ()OPMHUPOBAHNE YMEHHUN BBIJIBUTaTh
TUTIOTE3bI, OOBACHATH (DAKTHI, 00OCHOBHIBATH BBHIBO/IHI,

TCOPCTUUCCKHUE 3aJaHN Ha ITOUCK U KOHCIICKTUPOBAHUEC I/IH(l)OpMaIII/II/I, €€ a”HaJInu3,
000011IeHNE U T.IL.;

3a/1a4¥ - COBOKYITHOCTb 33/IaHUH Ha MCIIOJIb30BAHKUE OOIIUX JUISI HUX TEOPETUICCKUX
CBEJICHUIA.

OCHOBHBIE dTaNbl opraHu3anvuun HpOeKTHOI\/JI ACATCIIbBHOCTU YyUallIUXCA .

1.

IloaroroBka K BEITIOJHEHHUIO MMpoeKTa ((hOpMUPOBAHKE TPYIIN, BbIJava 3aanuil. Beioop
TEMBI U LIeJIel POEKTa; ONpeIeTIeHNe KOJMUECTBA YUaCTHUKOB MPOEKTa). Yyaluecs
00CYXJaf0T TEMY C YUUTEJIEM, IOJTyJaroT IPH HEOOXOJMMOCTH JIOTIOJTHUTEIBHYIO
UH(POPMALIMIO, YCTAHABIMBAIOT LEJIN: YUYUTEIh 3HAKOMHUT YYAIIUXCSI C CYTHIO IPOEKTHOM
JeATeIbHOCTH, MOTUBUPYET YYaIlIuXCcsl, IOMOTAET B TIOCTAHOBKE IIETICH.

ILnanupoBaHue paboThl (pacnpenenenue 00s13aHHOCTEH, Onpe/ieNieHe BpeMEHU
WHIMBHIYaIbHON paboThl). OnpeaeneHne NCTOYHNKOB HH(OpManny; MIIaHUPOBAHUE
croco0oB cOopa 1 aHanmu3a UHGOPMAIMK; TUTAHUPOBAHHE UTOTOBOTO MPOAYKTa ((popMBI
IpE/ICTaBICHNS Pe3yIbTaTa): BHIIYCK ra3eThl, yCTHBIM OTYET C JEMOHCTpaNNeil MaTepHaioB
U JIPYTHX; YCTAaHOBJIEHHE KPUTEPUEB OLICHKH PE3YyJIbTATOB; paclpeieleHue 00s13aHHOCTE!
Cpe/r WIEHOB KOMAaH/Ibl: yJalliecs: BHIpa0daThIBAIOT IUIAH JICHCTBUIL; yUUTENb NpeaIaraet
UJIeU, BBICKA3bIBACT MPEATNOIOKEHUS, ONPEIeIsieT CPOKU pabOTHI.

HccenenoBanme: yyammecs OCyIIeCTBISIOT TOUCK, OTOOP M aHAIN3 HYXXHOH HH(pOpManuy;
HKCIEPUMEHTUPYIOT, HAXOAAT IyTH PEIICHHs] BOSHUKAIOUINX MPOOJIeM, OTKPHIBAIOT HOBBIE
JUIs ce0st 3HAHMS, YIUTEITb KOPPEKTUPYET X0/ BHIIOTHEHHS PaOOTHI.

O0o011eHue pe3ynbTaToOB: yyaluecs: 00001Ia0T MOyYeHHY0 HHPOPMALHIO,
(GopMyTHPYIOT BEIBOJBI M OPOPMIIIOT MaTepHai Ui TPYIIIOBOM MPE3CHTALINH.
IIpe3enTanus (OTYET KaXKJOU TPYIIIBI WINM YYEHUKA OCYIIECTBIISICTCS 10 OKOHYaHUU
MIPOEKTA).

OueHka pe3yIbTaTOB MPOEKTHOMN JEATEIILHOCTH U MOJIBEACHNE UTOTOB: KaXKIbIi YUCHUK
OLICHMBAET XOJ U Pe3yIbTaT COOCTBEHHOM JEATENIFHOCTH B TPYIIE, KaXkasi paboyast rpymmna
OLIGHUBAET JICSITEIbHOCT CBOMX YYACTHUKOB; YUUTEINb OLIEHUBACT ACATEIbHOCTh KaXI0T0
YUCHHKA, TTOJIBOJIUT UTOTH MPOBEACHHON yJaIuMHUCs pabOThl, OTMEYAET YCIIEXH KaKI0TO.

BbInyCKHUK HAYYUTCH:

IUTAHUPOBATh U BBINOJIHATH Y4eOHOE HCCIIe10BaHue U YUeOHBIN MPOEKT, UCIOJIb3Ysl MOJIENH,
METOJBI M IPUEMBI, aJIeKBaTHBIE MCCIIeyeMOi pobdiieme;
BBIOMPATH M UCIIOJIB30BATH METO/IbI, PEJICBAHTHBIE PACCMATPUBAEMOM MpobIIeMe;



® 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.



TEMATHUYECKOE IINTAHUPOBAHMUE 8 KJIACC
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IHOYPOYHOE IINTAHUPOBAHHME 8 KJIACC

Ne m/m fll:;:EHHH Tema ypoxa Jdomamnee 3aganue
1 04.09 l;i)p;:;ilnorpaMM, €ro MpU3HaKu 1 11.43; 380, 383
) 07.09 HapvannenorpaMM, €ro MpU3HaKU U 11.42.43; 426, 427
CBOICTBa
3 11.09 JAuarnocTuyeckasi padora. f;z;izﬁ{ecme
14.09 YacTHble ciydan napauieaorpaMMoB
4 (TIpAMOYTONBEHUK, pOMO, KBaJIpaT), UX I1.44; 392(6), 438
MPU3HAKU U CBOWCTBA
18.09 YacTHble cnyydan napauieaorpaMMoB
5 (TIpsIMOYTOJILHUK, pOMO, KBaJpar), ux [1.45; 401(6), 404
MIPU3HAKU U CBOWCTBA
21.09 YacTHbIe caydan napajuieIorpaMmMoB
6 (IpsAMOYTOJILHUK, pOMO, KBa/IpaT), UX [1.46; 407, 412
MPU3HAKU U CBOWCTBA
7 25.09 Tpaneuus 426, 428
28.09 PaBHOOOKAS M IPSMOYTOIBHAS TPATICIIHH 47,419,421, 422
9 02.10 PaBHOOOKAs ¥ IPSIMOYTOJIBHAS TPATICIIHH 432,433
10 05.10 Meroa yaBoeHUsI MEUaHBI Aunaxirieciie
KapTOYKH
11 09.10 LlenTpanbHass CHMMETPHS f;iiiﬁemm
e erptsyronam 1144-47
N
14 19.10 Cpenusist TUHUS TPEYTOJIbHUKA I1.62; 568(a), 571
15 23.10 Cpenusisi TMHUS TPEYToJIbHUKA I1.63; 572(6,r), 575
16 26.10 Tpameuus, e€ cpeausis TUHUS I1.63; 585(6), 586
17 09.11 Tpaneuus, e€ cpeausis TUHUS I1.64; 585(6), 586
18 131 IIponopuroHaIbHbIE OTPE3KH 11.56,57; 534(s),
536(6), 537
19 16.11 [IponoprmonanbHbIE OTPE3KU I1.58; 541, 546, 549
20 20.11 LleHTp Macc B TpeyroJbHHUKE 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




CUCTEMA OLIEHKU JTOCTUKEHUM IIVIAHUPYEMBIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

CUCTEMA OIEHKH JJOCTUXEHUN NIJIAHUPYEMBIX PE3YJILTATOB

1. OLileHKa YCTHBIX OTBETOB YYAIIUXCS:
OTBeT OLleHUBaETCsl 0TMETKOM «5», eC/IH YYeHUK:

IIOJTHO PACKPBUI COAEpKaHNWE MaTephaia B 00beMe, IpeayCMOTPEHHOM HPOrpaMMOii
U YYeOHHKOM,

U3JIOKHUJI ~ MaTepuajl TPaMOTHBIM  SI3BIKOM B OINpPENEIIEHHOH  JIOTHYECKOU
HOCJICZIOBATEIFHOCTH, TOYHO HCIIOJB3YsS MAaTeMaTHYeCKyl0 TEPMUHOJOTHIO U
CHUMBOJIHIKY;

NPaBIIBHO BBITIOIHUII PUCYHKH, Y€PTEXH, IPaUKH, COIYTCTBYIOIIIE OTBETY;
NOKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE TIIOJIOKEHUSI KOHKPETHBIMHU
npuMepaMH, TPUMEHITh MX B HOBOH CHUTyallMd TPW BBITIOJTHEHHH TPAKTHYECKOTO
3a7aHus;

IPOJIEMOHCTPUPOBA YCBOCHHE paHEe W3YYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(OPMUPOBAHHOCTh W YCTOWYMBOCTH HCIOJB3YEMBIX MpPU OTPaOOTKE YMEHHH WU
HaBBIKOB,;

OTBEYAJl CAMOCTOATENILHO 0€3 HaBOMAIIMX BOIPOCOB yuuTeNsl. BO3MOXKHBI 071HA - 1B
HETOYHOCTH NIPU OCBEIIEHHN BTOPOCTENICHHBIX BOMPOCOB MM B BBIKJIAJIKaX, KOTOPHIE
YUYEHHK JIETKO UCTIPABHJI TI0 3aMEUaHHUIO YIUTEIS.

OTBeT OLCHMBAETCH 0TMETKOM «4», eC/IM OH YA0BJIETBOPSAET B OCHOBHOM TPe0OOBAHUAM
HA OLIEHKY «5», HO IPH 3TOM MMeeT OJAUH U3 HeJOCTATKOB:

B M3JI0)KEHUH JIOIYIIEHBI HEOOIbIIHE IPOOEITbl, HE HCKa3UBIIINE MATEMATHIECKOE
COJIepKaHUE OTBETA,

AOMMYHUICHBI OAWH — ABAa HEAOYCTA IMPH OCBCHICHHWMW OCHOBHOI'O COACPKAHUA OTBCTA,
UCIIPABJICHHBIE TI0 3aMCUAHHIO YUUTEIIS;

AOMYHICHBI OH_II/I6K3. 50)07%0 601166 ABYX HCOOYCTOB IPHU OCBCIICHUNU BTOPOCTCIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAJIKAX, JIETKO UCTIPABJIICHHBIE TI0 3aMEUaHHUIO YIHTEIIS.

OtMeTKa «3» cTaBHTCS B CIeayrmmx ciaydaax:

HETIOJHO WJIM HEMOCIEI0BATEIBHO PACKPBITO COJIEPKAHHE MaTepHhaia, HO MOKa3aHO
o0liee MOHMMaHUE BOMPOCAa M TMPOAEMOHCTPUPOBAHBI YMEHHMS, NOCTATOUHBIE IS
JATbHEHIIIET0 YCBOCHUS MPOTPAaMMHOT0 MaTepuaiia (omnpeneneHHbie « TpeboBaHusIMU
K MaTeMaTHYeCKON MOJTOTOBKE YUAIIUXCS»);

UMENHUCh 3aTPyJHEHHs] WM JOMYIICHBl OIMMOKH B ONPEACICHUN TOHSITHIA,
WCIOJB30BAHUM  MAaTeMaTUYECKOM  TEPMHUHOJIOTMH,  YEpPTeXax,  BBIKIAJKAX,
WCIIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOJAIIMX BOIPOCOB YUUTEIS;

YYEHUK HE CIPaBWICS C MPUMEHEHUEM TEOPUHM B HOBOM CUTyallMH MPU BBINOJTHEHUH
MPAaKTHYECKOTO 3aJlaHus, HO BBIMIOJHWI 33JaHUs 005S3aTeIbHOTO YPOBHS CIOKHOCTU
110 JJAaHHOM TeMe;

npu 3HAHUH TEOPETUYECKOTO Marepuaia BBISIBJICHA HEeJOoCTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEYIOMUX CIYyYasax:

HE PacKpPhITO OCHOBHOE COJIEpXKaHUEe yu4eOHOTo MaTepuala;
OoOHapy»XeHO HE3HAaHWE WJIM HEMOHMMAaHHE YYCHWKOM OOJbIIeld wWin Haubolee
Ba)XKHOH YacTH y4eOHOTO MaTepHuaa;



e JIONMYIICHBI OMUOKHA B OTPE/ICIICHUHU TOHATHMA, TIPU HUCIIOIH30BAHUNA MAaTEMaTHUYECKON
TEPMHUHOJIOTHH, B PUCYHKaX, yepTexaxX WU Trpadukax, B BBIKIAJKaX, KOTOpbIE HE
WCTIPABJIEHBI TIOCTIE HECKOIBKUX HABOSIINX BOIPOCOB YUUTEIS.

OrmeTka «1» cTaBHTCA, €CJIH:

® YVYUYEeHUK OOHApYXWJI TMOJHOEC HE3HAHWE U HEMOHMMAaHHE H3y4aeMoro ydeOHOTro
MaTepuana WJIM HE CMOI OTBETUTh HU HA OJUH U3 IMOCTaBJICHHBIX BOIPOCOB IO
M3y4aeMOMy MaTepuaiy.

2. OnieHKa MUCbMEHHBIX KOHTPOJIBHBIX Pa0OT, CAMOCTOSTENBHBIX M MPAKTUYECKUX PaboT
00yJaroumxcst 10 rEOMETPUH:
OtMmeTka «5» cTaBUTCS, €CJIN:

e paboTa BBINOJHEHA TOTHOCTHIO;

® B IJIOTUYCCKUX PACCYKICHUSIX U 00OOCHOBAHHMH PEIICHUS HET MPOOEIOB U OMNOOK;

® B PCIICHUM HET MaTeMAaTUYECKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHUCKA, HE
SIBJISTFOINASCS CIIEICTBUEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOro MaTepuana).

OtMmeTka «4» CTaBUTCH, €CJIN:

e paboTa BBINOJIHEHA TMOJTHOCTHIO, HO OOOCHOBAHUS IArOB PELICHHS HEIO0CTATOYHBI
(ecnmu ymeHne OOOCHOBBIBATH PACCYKJICHHSI HE SIBISUIOCH CHEIHAIBHBIM OOBEKTOM
MIPOBEPKH);

e JIOMyIICHA OJHA OIMOKA WM J[Ba-TPU HEAOYETa B BBIKIAAKAX, PUCYHKAX, YePTEKaAX
unu tpadukax (ecim 3TU BUABI PabOThI HE SBISUIUCH CIIEIUATBLHBIM OOBEKTOM
IIPOBEPKHN).

OtMmeTka «3» CTaBHTCH, €CJIH:

e JIOMyUICHBI OoJiee OMHON OMMOKH MU Oojee NBYX-TPeX HEAOYETOB B BBIKIAJIKAX,
yepTekax WM Trpadukax, HO ydallWiics BIaJeeT OOs3aTCIbHBIMH yYMEHUSIMHU TIO
poBepsieMON TEMe.

OTMeTKa «2» CTABUTCS, €CJIU:

® JIONYyNICHBI CYIIECTBCHHBIC OIMMOKH, TOKA3aBIINE, YTO YyYAIIUWCA HE BIAJCET

00s13aTeTbHBIMUA YMEHHSIMHU 110 IAaHHOW TeMe B TIOJTHOM Mepe.
Otmetka «1» cTaBUTCH, €CJIM:

e paboTa Mokasaja MoJHOE OTCYTCTBUE Y yYalllerocsi 00s3aTeNbHbIX 3HAHUN U YMEHUN
MO0 TpPOBEpAEMONM TeM€ WIM 3HAYUTENbHAs dYacTh pabOThl BBIMIOJHEHA HE
CaMOCTOSITENILHO.

3. O0mas kraccupuKaIms OmuooK:
I'pyObiMu cunTaoTCsi OIIUOKK:
® HE3HAHHWE OINpEACIICHUS OCHOBHBIX TIOHSTHI, 3aKOHOB, TMpPaBWJI, OCHOBHBIX
MOJIOKEHUH TEOpUH, He3HaHWe (HOpMyJ, OOIIECTIPUHSATHIX CHMBOJIOB 00O3HAUYCHUA
BEJIMYMH, €IMHULl UX U3MEPEHUS,
HE3HAHNE HAMMEHOBAHUMN €MHUI] U3MEPCHUS,
HEYMEHUE BBIJICINTh B OTBETE IJIABHOE;
HEYMEHHE MPUMEHATh 3HAHUS, AITOPUTMBI JJIs PEIICHUs 3a7a4;
HEYMEHUE JeNIaTh BBIBOJBI U 00OOIICHHUS,
HEYMCHUE YUTATh U CTPOUTH rpaduky;
TOTEPSI KOPHSI HWJIM COXPAaHEHUE MMOCTOPOHHETO KOPHS;
otOpackiBaHne 0€3 0OBSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIMOKH;
BBIYHCIIUTEIBHBIC OIINOKH, €CITH OHU HE SBJISIFOTCS OMUCKOM;
JIOTUYECKUE OIIHOKH.
K Herpy0bIM ommékaMm cienyer OTHeCTH:




HETOYHOCTh  (POPMYJIIMPOBOK, OMpENEICHUH, TIOHATHH, TEOPHH, BBI3BAaHHAS
HETIOJHOTOM OXBAaTa OCHOBHBIX MPHU3HAKOB ONPEAEIAEMOrO MOHATUSA WM 3aMEHOU

OJTHOTO - IBYX W3 3TUX MPU3HAKOB BTOPOCTETICHHBIMH;
HETOYHOCTH Tpaduka;

HepaI_II/IOHaJIBHLII‘;I MCTOJ PCIICHUA 3aJa4uu W HCAOCTATOYHO HpOI[yMaHHLIfI I1J1aH
OTBE€Ta (HapymeHI/Ie JIOTHUKH, nmoaMEHa OTACIBHBIX OCHOBHBIX BOIIPOCOB

BTOPOCTETIEHHBIMN ),
HepalroHaJIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U APYTON JIUTEPATYPOH;
HEyMEHHE pelllaTh 3aJjaui, BBIMOIHITH 3a/1aHusl B 00LIeM BHIE.

Henoueramu ABJIAIOTCA:

HEepalMOHAJIbHbIE IPUEMBI BBIUNCICHUN U TPE0Opa30BaHUM;
HeOpeXHOe BHITIOJTHEHHE 3aliCcel, YepTexel, cxeM, rpadukoB

OO0mue a1 Jues:

OueHKa NPOEKTHOM JesITeJIbHOCTH YYalIUXCs

Kpurepmii 1 Ipoaykr (Marepuaan3zoBanubiii pesyabrat IJ1Y) banbl
5 1.1 Hosuzna. OpuruHaabHOCTh. Y HUKAIbHOCTD 1-2
2 GE 1.2 OnTuManbHOCTh (HAWJIy4Illee COYETaHHEe MAPaMETPOB MPOIYKTA) 1
a 1.3 DCTETUYHOCTh 1-2

MaxkcumajibHOE KOJIU4YeCTBO 0A/I0B 5

Kpurepmuii 2 IIponecc (padoTa 1Mo BHINOJHEHUIO TPOEKTA)

2.1 AKTYaJIbHOCTh 1-2
2.2 | IlpobiemMHOCTD 1-2
:l:j 2.3 | CooTBeTcTBHE TPeOOBAHMSIM 00bEMa 1
§ 24 CoJiepKaTebHOCTh 1-3
S 2.5 | 3aBeplHIeHHOCTh 1
é 2.6 | Hainuue TBOpUECKOTO KOMIIOHEHTA B IIPOLIECCE MPOSKTUPOBAHUS 1-2
2.7 KOMMYHHUKATHBHOCTH (B TPYIIIOBOM IPOEKTE) 1-2
2.8 | CaMOCTOSITeIbHOCTh 1-3

MaxkcumajibHOE KOJIUYeCTBO 0A/VI0B 16
Kpurepuii 3 KauecTBo 0oopmiiennst maTepuasa
< 2 Martepuan MJIEH C TPYOBIMU HAPYIIEHUSIMU T BaHUM
g s §.3 ﬂOH;f[[eHBIO I?;I:Jaqleneimi};?e Hapymrg{pl: Tpe6OBa$161710 1(-)2
o =
= & 3.4 | Marepuan opopmMIICH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4
MaxkcumajibHOE KOJIN4YeCTBO 0AJVI0B 4
Kpurepwnii 4 3ammura npoekra

4.1 KauectBo mokIana (CHCTEMHOCTh, KOMITO3HIIMOHHAS IIEJIOCTHOCTbD, 1-3
MOJIHOTA TIPEICTABIICHUSI POOJIEMBI, KPATKOCTh, YETKOCTb,
4 SICHOCTBh ()OPMYIHUPOBOK)
o 4.2 | OTBeTHI HAa BONIPOCHI 1-3
§ 4.3 JIMYHOCTHBIE MPOSIBJICHUS TOKJIATUMKa 1-2
g 4.4 | KynbTypa peuu JOKIaJunKa 1-2
=

MaxkcumajibHOE KOJIN4YeCTBO 0AJVI0B 10

MakcumasbHOe KOJIN4ecTBO 0a/VIOB 110 BCeM KpPUTEepHUAM 35




IlepeBox 0a/1J10B B OLEHKY

85% oT MakcUMaNbHOM CyMMBI 0auioB, 35-30 6amioB — «5»
70-85 %, 29-25 0aimioB — «4»
50-70 %, 23-17 OamioB — «3»

0-49 % - «2»

KpnTeplm H MMOKa3aTeJIM ONCHUBAHUA HCCJIG[[OBaTeJIbCKOi;I HECATECJIbHOCTH

o0yuarwuerocs
Kputepuii 1 YPpoBeHb aKTYAJIbHOCTH TeMbI HCCJICIOBAHUSA banbl
2 1.1 AKTYaJbHOCTb TEMBI HCCJICIOBAHUS HE JI0Ka3aHa 0
o 1.2 [IpuBenenbl HEAOCTATOYHO YOEAHWTENbHBIE JOKA3aTelbCTBA 1-2
§ AKTyaJIbHOCTH TE€MBbI UCCIIEIOBAHUS
g 1.3 [IpuBenensr  mocraTouHo  yOemuTENbHBIE  JTOKA3aTeNIbCTBA 3-4
= AKTYaJIbHOCTH TEMbI UCCIIEIOBAHUS
Kpurepnii 2 KauecTBO copep:kaHusi HCCIE0BAHUS
2.1 COOTBETCTBHE COJICPIKAHUS UCCIISTOBAHMS €TI0 TEME
= 2.1.1 | ConepxaHue HCCICIOBAHUSI HE COOTBETCTBYET 3asBJICHHOMN 0
o TeMe
§ 2.1.2 | ConepxaHue UCCIENOBAHNS HE B TIOJIHOM MEPE COOTBETCTBYET 1-2
g 3agBIEHHON TeMe
a 2.1.3 | ConepxaHue nccie0BaHus B IIOJTHON MEPE COOTBETCTBYET 3-4
3as1BJICHHOU TEME
2.2 | JIornuHOCTh M3JI0KEHHs] MaTepHalia
= 2.2.1 | Marepuan u37105K€H HE JOTUYHO, HE CTPYKTYPUPOBAH, 0
g Xa0THUYCH
§ 2.2.2 | HegoctaTouHo coOMOAAETCS JJOTUYHOCTD U3JIOKEHUS 1-2
2 Marepuaa
= 2.2.3 | Marepuai U37105K€H B CTPOTOM JIOTUYECKOU 3-4
M10CJIEIOBATEILHOCTH
23 KonunuecTBo 1 pazHooOpazue HCTOYHUKOB MHPOpMAITUN
2 2.3.1 | OTcyTcTBHE CIMICKa HCTOYHUKOB HHPOPMALIUU 0
g 2.3.2 | Micnonb30BaHbl OIHOTUITHBIE HICTOYHUKH HHPOPMAIUH 1
§ 2.3.3 | Mcnonp30BaHO HE3HAYHUTENIBHOE KOJINYECTBO HCTOYHUKOB 2
g uHbOopMaIuu
a 2.3.4 | Mcnonb30BaHO 3HAYMTEIBHOE KOJUYECTBO PA3HOOOPA3HBIX 3-4
HCTOYHHKOB MH(POpMAITUN
Kpurepnii 3 KauecTBO 0hopmiieHHSsI MCCJIEI0BATEIBLCKOI0 MAaTEpPHAJIa
5 3.1 CootBetcTBHE 0)OPMIICHHUS IPUHATHIM TPeOOBAHUSAM
§ g 3.1.1 | Marepuan opopmiieH ¢ rpyObIMH HApYIICHUSIMU TPEOOBAHMIA 0
= 3.1.2 | lonyuieHsl He3HAYUTEIbHbIE HAPYIICHUs TpeOOBaHUIT 1-2




| 3.1.3 | Marepuan opopMIIEH TOYHO B COOTBETCTBUHU C TPEOOBAHHUSIMHU 3-4

MakcuMabHOE KOJIMYECTBO 0aJLIOB 20

IlepeBox 0a/1/10B B OLIEHKY

85% oT MakcUManbHOU CyMMBbI 06au1oB, 20-17 GannoB — «5»
70-85 %, 16-14 6amnoB — «4»

50-70 %, 13-10 6aymoB — «3»

0-49 % - «2»

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

Yueonuk: JI.C.Artanacsn, B.®.byry3os, C.B.Kamommnea u ap. — I['eomerpus 7-9;
YuebHuk s oOmieoOpazoBaTenbHbIX yupexaeHui - M: IIpocsemenue, 2020r.

METOAUYECKHUE MATEPHAJIbI J1AA YUUTEJIA
I'eomerpus. 8 knacc. Meroauueckue pekomennanuu - Atanacss JI.C., Byty3os B.®. u nip.
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

— http://school-collection.edu.ru — komIekIus 00pa3oBaTEIbHBIX PECYPCOB;
— InternetUrok.ru - BUzeo ypoku;

— www.math-on-line.com-3aHnMaTeIbHas MaTEMATHKA,

— http://www.logpres.narod.ru — mpumeps! HHPOPMAITMOHHBIX TEXHOJIOTHIA;
— http://www.allmath.ru - Bcst maTemaTuka;

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

— http://www.exponenta.ru - 00pa3oBaTeIIbHbII MATEMAaTUICCKHUI CANT;

— «OnextporHas 6nbmnoTexa2000 mo maremarukey», CD-ROM;



