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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUM T€OMETPUUYECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS YUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUsS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh M ONPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ady €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEIUHSIET pa3Hble BUAbI yU€OHOM U TPYJOBOU I€ATEIbHOCTH, SABIISAETCS



OJIHUM U3 Tpo(decCHOHATBbHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajlaya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU AESATENBHOCTH [0 MHOTUM HaITPaBICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TCOMETPHUYECKHX 3HAaHUW MW  JEHCTBUHM, CHEHUPUUHBIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUA  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
o0y4aroluxcsl CpeAHEN LIKOJIbI, HE UCIBITHIBABLIINX 3HAUUTENBHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0r0, 0OHM HMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyaMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BAKHEWIIMX MATEMATHYECKUX MOJENSX, MO3BOJISIIOLIMX ONUCHIBATH U
U3y4aTh pa3Hbl€ SABJICHUS OKPY>KAOLIETO MUPAa;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSMH O
MHOTOTPAaHHHUKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyKJIeHusT B XOJE pEUICHUs CTEPEOMETPUYECKMX 3ahad M 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIILUICHHUS;



e (opmupoBaHue PyHKIIMOHAIBHONU T'PAMOTHOCTH, PEJIEBAHTHONU F€OMETPHUHU:
yYMEHUE PACIIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui PEHIeHUus — NPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUH B HaYaJe ero M3y4eHHs 3a/1a4, peaeMbIX Ha YPOBHE UHTYUTHBHOTO
MO3HAHUA, U OINpEAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEeIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCs B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET pELICHUS 3aa4 Ha CO3/IaHue
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAJHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOTHOTO COJIEpKAHUSI.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U TI0 ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAHO TakuUM o0Opa3oM, 4YTOOBl OBJAJEHUE T'€OMETPUUECKUMU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usydenue reomerpun otBoautcs 3 yaca B Henemo B 10-11 kiacce, Bcero
3a 2 roga o0yuenus - 204 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IEpeceKarouIrecs,
napajuielibHble M CKpeuuBaronmecs mnpsmbie. [lapaienbHOCTh MPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamieabHOCTh IIIOCKOCTEN: TapaJlIeIbHbIE NIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MNapaJJieIbHbIE M MEPHEHAUKYJSIPHBIE K TUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOi
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IMJIOCKOCTH, PACCTOSTHUE
OT NMPSAMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTel. Teopema o Tpéx
MEPIECHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBITTYKJIbIE
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI; PABUIIbHAS U
ycedéHHass mnHupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHasE NHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHus MpU3Mbl U TUPAMU/IBI.



CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH. DJIEMEHTBI CAMMETPHUHM B IMPAMUIAX, TapaJUICIEIUIIEAAX, IPABUIIBHBIX
MHOTOI'DaHHHKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [ lnomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPaMHIbI, TEOpEMa O
wionaau yceu€unoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[unuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BEpIlIMHA, 00pa3yroIas
1 OCb; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101 ChEpPHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BNUCaHHAST B MHOTOTPAHHUK, WK TEJIO BpAIICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocty U B npocTpaHcTBe. CliokeHHE W BBIYMTAHUE BEKTOPOB.
YMHOX’EHHE BeKTOpa Ha yucio. Paznoxenue BekTopa 1no TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mapannenenunena. Pemenue 3amad, CBSI3aHHBIX €



IIPUMEHEHUEM TMpPaBWJI JEWCTBUM C BekTopamu. lIpsMoyronpHass cucrema
KoopAauHaT B mpoctpaHcTBe. KoopauuHatsel BekTopa. Ilpocreiimue 3amaun B
KOOpAMHATax. Yrosl MexAay BekTopamu. CKaJspHOE MPOU3BEIAEHUE BEKTOPOB.
Boluncienre yrioB Mexay NpsIMbIMH U IDIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII
METO/I IIPU PELIEHNN T€OMETPUUYECKUX 3a7au



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha pPOCCHUHUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3UUIECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJNbTYypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00YYAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, IMOHATHH, OTHOUICHUH MEXIY HOHATHIMH, (GOPMYIUPOBATH
ONpEICIICHUS  IOHATUMH; YCTAaHABIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHbIC W OTpPUIATEIbHBIC, CAMHHYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJB30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUH HHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a/1auu;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJISIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHSI



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIE Ha TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelICHUH YYEeOHBIX 3aJay; NMPUHUMATH 1I€JIb COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXKIeHUs, 0OMEH MHEHHUI,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ybTaTa
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPHU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOIO YIJa,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBaTh MOHATUAMHU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NOPsIMOM UM IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTrh NOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl 1Jis1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMH: LUJIUMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
UUJIMHAPUYECKOM MOBEPXHOCTH; LIMJIMHJP; KOHUYECKAs IOBEPXHOCTh, 00pa3yronme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEpy 1 ONUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHS] MEXAY TUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMU
MOAOOHBIX TEII.

N3o0paxkath u3ydaeMbie (QUTYpPhl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILUIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeopeM, annapara aareOpsbl; pemarb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne Hanmenosanue KoimdecTBo 4acos OCHOBHOE CofIep:KaHne NIeKTPOHHBIE

1/m pa3aesioB U TeM |Bcero (uu¢posBbie)
Konrpo IIpaktu OcHoBHbBIE BU/bI 1eSITE€IbHOCTH

NporpamMmel 6 o0pasoBaTe/bHbIe
JbHbIE |YecKHue 00y1aroIUXCH
pecypchl

padoThl |padoThI

1 BBGI[GHI/IG B 8 OCHOBHBIE TOHSITUS AKTyaﬂI/I3I/Ip0BaTb (1)aKTI)I 1 METOObI bubnnorexa HOK

CTEpEOMETPUIO

CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTb,
npoctpaHcTso. [IpaBuna
n300pakeHHs Ha pUCYHKAX:
n300pakeHus III0CKOCTEH,
MapauIeIbHBIX IPSIMbIX
(OTpe3KOB), CepeHBI
orpeska. [lonarus:
NIEPECEKAIOINECS
IJIOCKOCTH,
nepeceKaromuecs npsmast u
IJIOCKOCTB.

3HAKOMCTBO C
MHOTOTpaHHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB Ha
pPUCYHKaX, Ha
IIPOEKIIMOHHBIX YEPTEkKaX.
HauanbHble cBeieHUS O
KyOe 1 mupamuje, ux
Pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIPaHHUKOB.

IIAaHUMETPHHU, PCICBAHTHBIC TEMC.
IMoay4aTs npeacTaBiIeHUs O
IPOCTPaHCTBEHHBIX (pUrypax,
pa3bupath npocTeiire npaBuia
n300paxeHust 3Tux Guryp.
H300pakaTh NpsMYyIO U IJIOCKOCTh Ha
PHCYHKE.

Pacno3HaBaTh MHOTOTpPaHHHUKH,
UpaMuLy, KyO, Ha3bIBaTh UX
HIIEMEHTHI.

Jlenathb pUCYHOK KyOa, MUpaMuIbl,
HaxXoauThb OIINOKH B HEBCPHBIX
N300paKeHUSX.

3HAKOMUTBCS C CEUCHUSIMHU, C
METO/IOM CJIe/IOB; MCIIOIB30BaTh IS
MOCTPOCHHSI CEYCHUSI METO/I CIIE/IOB,
KpaTKO 3allMChIBATh IIarv NOCTPOCHUA
CEUeHHS.

Pacno3naBaTth BUJ ceUeHUs U
OTHOIHCHI/Iﬁ, B KOTOPEBIX CEYCHHUE ACIIUT
pebpa ky0a, HaXOIUTh TJIOMIA T
CeUeHHS.

https://m.edsoo.ru/l
€209e37
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IToustre 00
AKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHUHU U
CJICACTBUA U3 HUX

Hcnoan3oBath 11o100ue pu
pellIeHUH 33/1a4 Ha TOCTPOCHHE
CEYCHUI.
3HAKOMUTBCS C aKCHOMATUYECKUM
MMOCTPOCHUEM CTEPCOMETPHH, C
AKCHOMaMH CTEPEOMETPHUU U
CIICZICTBUSIMU M3 HUX.
MutiocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEPaMH U3
OKpYKaroIiel 00CTaHOBKU

[Ipsimble n
MJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpHOCTD
MPSIMBIX U
IJIOCKOCTEN

11

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
MEePECEKAOIINECH,
napajuiejabHble U
CKPEIIMBAIOIINECS MPSAMBIE.
[TapannenbHOCTh IPSIMBIX U
MJIOCKOCTEN B
IIPOCTPAHCTBE:
napasulebHbIE IPSMbIE B
IIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
MPSAMBIX; MAPATIIETbHOCTD
MPSMOU U INIOCKOCTH. Y TJIBI
C COHAIPaBJIICHHBIMU
CTOPOHAMU; YroJl MEXKITY
MPSMBIMHU B IPOCTPAHCTBE.
[TapajytenbHOCTB
IIJIOCKOCTEM: mapajljieIbHbIe
IIOCKOCTH; CBOMCTBA
MapaJuIEIbHBIX IIJIOCKOCTEH.
[Ipocreiimue

AKTYyau3upoBaTh (aKkTbl U METOAbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
PacrojoKeHus ABYX NMPSMBIX B
IIPOCTPAHCTBE, WITIOCTPUPOBATH UX HA
puMepax.

JaBarthb onpenejieHue
CKPEIINBAIOIINXCS MPAMBIX,
(bopMynHUpoBaTh MPU3HAK
CKPEIIHBAIOIINXCS PAMBIX U
MPUMEHSITh €r0 IPH PEIIeHUH 3aau.
PacnosnaBath npusMy, Ha3bIBaTh €€
JJIEMEHTBI.

Crpoutb ceueHus npu3Mbl Ha
TOTOBBIX YepTEXKaX.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aUMHOT'O PACHOJIOKEHUS IPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOILME
MIPUMEPBI U3 PEATbHOMN )KU3HH.

bubmuoreka [JOK
https://m.edsoo.ru/1
c209e37
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IPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETPadIp,
Ky0, mapaiienenumne;
MMOCTPOEHUE CEYEHUI

JlaBaThb onpenejieHue
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
®opMyIMPOBATH NPU3HAK
[apaJUIEIbHOCTH MIPSIMON U INIOCKOCTH,
YTBEPKACHUE O NPSIMOM NepeceueHus
JBYX IUIOCKOCTEH, IPOXOJAINX Yepe3
IapaJuleJIbHbIE MIPSIMBIE.

Pemarhb npaktuueckue 3ajaun Ha
IIOCTPOCHHUE CEYEHUH MHOTOTPaHHHMKA.
OO0BsICHATH CiTydau B3aUMHOTO
pacIoNa0KEeHU MIOCKOCTEM.

JlaBaTh onpeaeneHne napajeibHbIX
IJIOCKOCTEH; MPUBOAUTH IPUMEPHI U3
pEaIbHOM JKU3HU U OKPYXKArOIIen
00CTaHOBKH, WIITIOCTPUPYIOILIHE
[apaJUIEIbHOCTD MJIOCKOCTEN.
Hcnoab3oBath npu3HaKk
NapaJUIEIbHOCTH JBYX IUNIOCKOCTEH,
CBOMCTBA MapalIEIbHbIX INIOCKOCTEN
IIpU pElIeHUH 33a]a4 Ha IOCTPOEHUE.
OO0BbACHATB, YTO HA3BIBACTCS
napajuieIbHBIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTHPOBAHHE
¢buryp Ha IIOCKOCTb.

N300paxkath B napauienbHON
MIPOEKIIMU pa3INyHbIe
reoMeTpuuecKue (purypsl.
MoaenupoBaTh peabHbIE CUTyalluu
Ha SI3bIKE TEOMETPHUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIH C
HCIIOJIb30BAHUEM T€OMETPUYECKUX




MMOHSATHH.

Hcenonb3oBaTh npu pelieHUH 3a1a4y
Ha [MOCTPOEHUE CEUCHU I TTOHSATHE
MapaAIIENbHOCTH, IPU3HAKU U
CBOICTBA MapasuIeIbHBIX NPSIMbIX Ha
MJIOCKOCTH

[lepnenaukynsipH
OCTb MPSAMBIX U
IIJIOCKOCTEN

11

[lepnenauKyISIpHOCTD
IIPSAIMOM U TNIOCKOCTH:
NEPIIEHIUKYJIIPHBIE IIPSIMBbIE
B IIPOCTPAHCTBE, IIPSIMBbIE
napauleJIbHbIEC U
NEPIECHIUKYJIIPHBIE K
IJIOCKOCTH, TPU3HAK
HEPIEHIUKYJIIPHOCTH
IIPSAMOM U IIOCKOCTH,
Teopema O IpsMon
NEPIEHANKYIIAPHON
mockocty [lepnienaukyssp
Y HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH,
paccTostHUE OT MPSIMOM 10
IUIOCKOCTH

AKTYyaIu3upoBaTh (aKThl U METOAbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.

OO0BsICHATH, KaKO! Yroj Ha3blBAETCs
YIJIOM MEXAY IEPECEKAOIUMHUCS
IPSIMBIMU, CKPEILMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE.

JaBaTh onpenenenue
NEePIEeHIUKYISIPHBIX NPIMBIX U
IIPSAMOM, MEPIICHINKYIISIPHOU K
IJIOCKOCTH.

HaxoauTp yribl MexXIy
CKpEeIIMBaIOIIUMHUCA MIPSIMBIMU B KyOe
U TUpaMU/Ie.

IIpuBOAMTHL MpUMeEPBI U3 PEATBLHON
KHU3HU U OKpYXKaroleil 00CTaHOBKH,
WJUTFOCTPUPYIOIIUE
NEPIEHIUKYIIIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U NEPIIEHIUKYIIPHOCTD
IIPSIMOM K IIJIOCKOCTH.
®opMyJIMpoOBaTh NIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH, IPUMEHSTH €T0 Ha
MPaKTUKE: OOBICHITH
HepIEeHINKYIISIPHOCTh pedpa Kyba u
JIMaroOHaJIA €ro rpaHu, KOTopas ero He

bu6mmoreka [IOK
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COJIEP)KUT, HAXOAUTD JJIUHY
JMaroHaiy Kyoa. Beraucisate BbICOTY
IIPaBUJILHOM TPEYTOJIbHOU U
IIPaBUJILHOM YETBIPEXYTOJIbHON
nupamus o JyuHaM pédep. Pemartb
3a/1a4u Ha BBIYMCIICHHUS, CBSI3aHHBIE C
NEPIEHIUKYISIPHOCTBIO NPSAMON U
IIJIOCKOCTH, C UCIIOJIb30BAaHUEM IIpU
pELICHUH TUTAHUMETPHUECKUX (DAaKTOB
Y METOJIOB.
OO0BSCHATD, YTO HA3BIBAIOT
NEPIEHIUKYJIIPOM U HAKJIOHHOH U3
TOYKH K INIOCKOCTH; IPOEKLIUEN
HAKJIOHHOM Ha IIOCKOCTh. OOBACHATH,
YTO HA3bIBACTCS PACCTOSTHUEM: OT
TOYKH 10 IUIOCKOCTH; MEXKIY
NapaJuIEIbHBIMU MIJIOCKOCTSAMU; MEXY
IIPSAMOM U MapaUIeIbHOU el
IIJIOCKOCTBIO; MEKIY
CKPEIIHUBAIOIIUMHUCS MTPSMBIMHU.
Haxoauthb 3TH paccTOsIHUSA B IPOCTHIX
ciyyasix B KyOe, mupamujie, mpusMe.
MoaeJupoBaTh peajabHbIe CUTYallul Ha
SI3bIKE TEOMETPHH, UCCIIEN0BATD
ITOCTPOEHHBIE MOJIENH C
MCII0JIb30BAHUEM T'€OMETPUUECKUX
MOHSITUH.
Hcnonb3oBaTh Npyu pelieHUH 3a/1a4
Ha [IOCTPOEHUE CEYEHUI TEOpEMY
[Tudaropa, cBolicTBa MPSAMOYTOIBHBIX
TPEYrOJIbHUKOB

VYrael Mmexay

11

VYIuisl B IPOCTPAHCTBE: Yroil

AKTYyanu3upoBaTh (aKkTbl U METOABI

bu6mmoreka [IOK




MMpAMbIMU U
IIJIOCKOCTAMU

MEXAy MpsIMOHN U
IUIOCKOCTBIO; ABYTPAHHBIN
YTOJI, TUHEUHBIN yroJl
JIBYTPaHHOI'O yIJIa.
[lepnenauKyISIPHOCTD
IUIOCKOCTEN: MPU3HAK
NEPIEHIUKYIIIPHOCTH ABYX
mrockocreit. Teopema o
TPEX MEPIECHIUKYIISIpax

IJIJAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

JlaBaTh onpeaejieHHe yriia MExI1y
IIPSIMOM U INIOCKOCTBIO,
(dbopMyIHpOBaTH TEOPEMY O TPEX
NEepIEHANKYIIIpax 1 00paTHYIO K HEHl.
Haxoaurte yroa mexnay npsMon u
IJIOCKOCTBIO B MHOI'OTPaHHUKE,
pPacCTOsIHUE OT TOYKH A0 IIPSAMOM Ha
IIJIOCKOCTH, HCIIOJIb3YSl TEOPEMY O TPEX
nepnesaukyisapax. [Iposogurs Ha
YepTeKe NEPIEHIUKYIISIP: U3 TOUYKH Ha
IPSIMYIO; U3 TOYKHU Ha IJIOCKOCTb.
JaBaThp onpezesieHue IByIrpaHHOTO
yria u ero 351eMeHToB. OOBICHATH
PaBEHCTBO BCEX JTUHEHHBIX YII0B
JIBYT'PAHHOI'O yIJIa.

Haxoaurte Ha yepTeKe IBYIrpaHHBIN
yroJl Ipu pedpe NUpaMubl, IPU3MBI,
napajuiejenumnesna.

JlaBaTh onpeaejieHHe yriia MEx1y
IIJIOCKOCTSIMHU.

JdaBaThb onpeneseHue u
(¢opmyMpoBaTh NPU3HAK B3aNMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEH.
HaxoauTp yriibl MeXay IIOCKOCTSIMU
B KyOe u mupamue.

Hcnoab3oBaTh npy pelieHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IUTAHUMETPHH.

MopenupoBaTh peanabHbIEe CUTYalluu
Ha S3BIKE T€OMETPUH, HCCIEN0BATh

https://m.edsoo.ru/l
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MOCTPOEHHBIE MOJEH C
KCIIOJIb30BAHUEM T€OMETPUUYECKUX
MOHSITUM.

Hcenonb3oBaTh npu pelieHUH 3a1a4y
Ha IOCTPOEHHUE CEUEHUN COOTHOILICHUS
B NIPSIMOYT'OJIbHOM TPEYT OJIbHUKE

MHororpasHuku

11

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OIPAHHUKA, BBITYKJIbIE
Y HEBBITTYKJIbIC
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOT'OIPAaHHHKA.

[Ipu3ma: n- yronbHas Ipu3Ma;
TpaHU U OCHOBAHUS MTPU3MBI;
MpsiMasi 1 HaKJIOHHAs TPU3MBI;
0OKOBas U TIOJTHAs
IMOBEPXHOCTH MPU3MBI.
[Tapamnenenunen,
MIPSIMOYTOJIBHBIN
rapajiesenuIie] U ero
cporictBa. [lupamuna: n -
YTOJIbHAs TMpaMKia, TPAaHU U
OCHOBAaHHE TUPAMU/IBL;
0OKOBas U TIOJTHAS
MOBEPXHOCTh MUPAMU/IBI;
MpaBWIbHAS U YCEUEHHAS
MUpamMuaa.

DIIEMEHTHI IPU3MBI 1
nupamusl. [IpaBunbHbIe
MHOTOTPaHHUKHU: OHATHE
MPaBUILHOTO

AKTYyaJIn3upoBaTh PaKThl U METOBI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

/laBaThb onpeaeieHue
napajuieenunea, pacno3HaBaTh €ro
BU/JIbI U U3y4aTh CBOKCTBA.

J/laBaThb onpeeneHue NupaMuibl,
Pacno3HaBaTh BUJIbl TUPaAMU/I,
¢opmyaupoBaTh cBolicTBa pEdEp,
CPAHEN U BBICOTHI IPABUIIBHOU
NUpaMUIBbL.

Haxoautp 1uiomaapr mojHoM 1 O0KOBOM
IMOBEPXHOCTH NUpamusl. JlaBaTtb
onpeneeHue yCeUEHHON TUPaMUIBL,
Ha3bIBaTh €€ DJIEMEHTHI.
DopMyJIMPOBATH TEOPEMY O TIOMIAAN
0OOKOBOI MTOBEPXHOCTH MPaBUIbHON
yceu€HHOU nupamusl. Pemare 3am1aun
Ha BBIYHUCIICHUE, CBA3aHHBIC C
MUpaMUIaMU, a TAKXKE 3a/1a4d Ha
MocTpoeHue ceueHui. Jlaparb
onpeaeieHue IPU3Mbl, pacliO3HABATH
BHJIbI TPU3M, H300PaKATh IPU3MBI HA
ueprexe. HaxoauTs miomans moaHon
MM OOKOBOM MOBEPXHOCTU MPU3MBI.

bubmuorexa [JOK
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MHOTOTpaHHHKA; IPaBUIIbHAS
Mpu3Ma U MpaBUIIbHAS
MUpaMua; IpaBUIbHAs
TpeyrojbHasi IUpaMuaa u
MpPaBUIIBHBIN TETPadAp; KyO.
[Ipencrasnenue o
MPaBUIIBHBIX
MHOTOIpaHHHUKaX: OKTa3p,
NOJeKa3Ip U UKOCAIP.
Cummerpus B
MPOCTPAHCTBE: CUMMETPHSI
OTHOCUTEJIBHO TOYKH,
MpPsIMOH, MIIOCKOCTH.
JNIEMEHTHI CUMMETPUU B
MUpaMUIax,
napajienenumnenax,
MPaBUIBHBIX
MHOTOTpaHHHUKAaX.
Beruucienue 3;1eMEeHTOB
MHOTOIPaHHHUKOB: pEOpa,
nmuaroHany, yrisl. [lnomane
OOKOBOI MTOBEPXHOCTH U
[TOJTHOW ITOBEPXHOCTH MPSAMOM
MPU3MBI, IJIOIIA/Th
OCHOBAHUH, TeOpeMa 0
OOKOBOI TOBEPXHOCTH
rpssMoi pu3Mel. [lomans
OOKOBOI TOBEPXHOCTHU U
MOBEPXHOCTH MPABUIIbHOM
MUpPaMU/IbI, TEOPEMA O
TuIoIaa OOKOBOM

M3yuarh cooTHOLEHUS Dilniepa Ui
urcia pédep, TpaHell U BepIIuH
MHOTOI'PAHHHKA.
H3yuyaTh BuIbI IPABUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUA U
KOJIMYECTBO IpaHen
HN3yyarh cuMMeTpHrIO
MHOTOIrpaHHUKOB. Q0BbACHATH, KaKue
TOYKHU Ha3bIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, IIPSIMOM
WM IIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OCBIO WJIU IIJIOCKOCTHIO
CUMMETPUHU (QUTYPBHL.
IIpuBoAUTHL MPUMeEPBI
CUMMETPUYHBIX (DUTYp B apXUTEKTYpE,
TEXHUKE, IPUPOJE.
MopennpoBaTthb peanabHblE CUTYyalluu
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIN C
MCII0JIb30BAHNEM T€OMETPUUECKUX
MOHATHI, UCTIOIB30BATh MOA00HE
MHOTOTPaHHUKOB




[MOBEPXHOCTU YCEUEHHOU

MUpaMHnbl

O0BéMBI
MHOTOTPaHHUKOB

[Tousarue 06 00BéMme. O0BEM

MMUpaMUIbI, IIPU3MbI

AKTYyaIu3upoBaTh (aKThl U METOAbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME.
OO0BSICHATD, KaK U3MEPAIOTCA 00BEMBI
TeJl, IPOBOJS aHAJIOTUIO C U3MEPEHHUEM
IIoniaied MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh OCHOBHbBIE CBOWCTBA
00BEMOB.

H3yuyarts, BBIBOAUTH (pOPMY.JIbI

00BbEMa IPSIMOYTOJIBHOTO

napajuleenue1a, IpusMbsl U

U PaMU/JIBI.

BoruncasaTs 00bEM IpU3MbI U
MUPaMUIBI 110 UX JIEMEHTaM.
IpuMeHATH 00BEM JUISI peLLICHHS
CTEPEOMETPUUECKUX 3aJ1a4 U JJIs
HaXO0XJACHNUS F€OMETPUUECKUX BEIUYUH
MoaeaupoBaTh peajbHbIE CUTyalluy HA
S3bIKE TEOMETPHUH, HCCJIE0BATH
ITOCTPOEHHBIE MOJIEIH C
MCIIOb30BAHUEM I€OMETPUUECKUX
MOHSITUI

bu6mmoreka [IOK
https://m.edsoo.ru/l
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IToBTOpeHue:
CeUeHUs,
pPacCTOSIHUSA U

YTJIBI

ITocTpoeHue ceueHuii B

MHOT'OT'paHHUKC.

Beruncnenve paccTosiHum:
MEXy IBYMSI TOUKaMH, OT
TOYKH JI0 MPSIMOM, OT TOUKH
JI0 MIJIOCKOCTH; MEXTY
CKPELMBAOILUMUCS
npsMbIMU. Berunicnenue

CTpouTthb ceueHne MHOTOIpaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpejaeneHne pacCTOSHUA
MeXy pUTypaMu.

Haxoauthb paccTossHuE MEXITY
NapajuIeIbHBIMU IIJIOCKOCTSIMU, MEXKIY
IJIOCKOCTBIO U MApAIIIEIBbHON el
MPSIMON, MEX]Ty CKPEIIHBAIOITIMUCS

bubmuorexa [JOK
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YIJIOB: MEXKIY IIPSAMBIMH.

CKPEILMBAIOIIUMHUCS CTpouTh JIMHENHHBIN yroi
IPSIMBIMU, MEKY IPSIMOM U | ABYTPAHHOTO YIJIa HA YEPTEIKE
IUIOCKOCTBIO, IBYTPAHHBIX | MHOTOTPaHHMKA W HaXOJUTh €T0

YTJIOB, YTIIOB MEXKIY BEJIMYUHY.
IJIOCKOCTSIMU HaxoauTthb yriiel MeXay TUIOCKOCTSIMU
B MHOTOTPaHHHKaX

8 |Pemenue 3amanuii| 33 Pewenue 3ananuii EI'D

EI'D NpOPUIBLHOTO YPOBHS

PO UIBHOTO

YPOBHS
OBIIEE 102 | 6 0
KOJIMYECTBO
YACOBIIO

ITPOTPAMME




10 KJIACC

KoanuyecTBO 4acos

HauMenoBanue

Ne Konrpo IIpakTn
pa3aesioB U TeM

n/n Bcero | JabHBIE yecKHue
NPOrpamMmbl

padoTrsl  padoThI

[ToBTOpEHuUE,
00001eHne

1 ’ 7 1
CHUCTEMATHU3aIHA
3HaHUH

OcHOBHOE
coJepxaHue

[Toctpoenue ceuenuit
B MHOTOI'PaHHHUKE.
Brrancnenue
PacCCTOSIHUM: MEXIY
JIBYMsI TOUKaMHU, OT
TOYKH JI0 MPSAMOM, OT
TOYKH JIO IUNIOCKOCTH;
MEXKY
CKPEILMBAOIIUMHUCS
MPSAMBIMH.
Brrunciienue yrios:
MEXKY
CKPEILMBAOIIUMHUCS
MPSAMBIMH, MEXIY
psIMOM U
ILIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMH

OcHOBHBIE BH/IBI
AeATeJIHLHOCTH
o0yuyanmmxcs

Crtpours ceueHue
MHOTOTpaHHMKA
METOJIOM CJIE/I0B.
JlaBaTh onpenesieHue
paccTOsTHUSA MEXIY
¢burypamu.

Haxoauthb paccrosiHue
MEXIY
napauleIbHBIMU
IJIOCKOCTSIMU, MEXKTY
IIJIOCKOCTBIO U
napajjIeIbHON el
IPSIMOM, MEXKIY
CKPEIIMBAIOIUMUCS
MPSIMBIMHU.

CrpouTh JIMHENHHBIN
yroJl ABYTPaHHOI'O yIiia
Ha YepTexe
MHOTOTpaHHHUKA U
HaXOJUTh €TO
BEJIMYMHY.

HaxoauTsb yriibl
MEXY TUIOCKOCTSMH B
MHOTOTpaHHUKAaX

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
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2

Tena BpameHus

24

Cdepa u map:
IICHTP, panycC,
aMeTp; TJI0MIab

MOBEPXHOCTH C(ephl.

B3anmuoe
pacroyioKeHue
chephl U IIOCKOCTH;
KacaTeJbHas
MJIOCKOCTH K cepe;
Iomass cepsl.
N306paxkenue
cthepsl, mapa Ha
TIOCKOCTH.
CeueHnus mapa

AKTYyaJIu3upoOBaTH
(akThl 1 METOBI
MJIAHUMETPUH,
pEJeBaHTHBIE TEME,
NPOBOAUTDH
aHaJIOTUH.

laBaTb
onpeaenenus chepol
U 11apa, ux UEeHTpa,
panuyca, THamMeTpa.
Omnpeneaste chepy
Kak Qurypy
BpalieHus
OKPYHOCTH.
HccaenoBarp
B3aUMHOE
pacnosyioKeHue
chepsl U MIOCKOCTH,
IBYX chep,
WIIIOCTPUPOBATH
3TO HA YepTekKax U
pHUCYHKaX.
DopMyIHpPOBATH
onpeneseHne
KacaTeJIbHOU
MJIOCKOCTH K cepe,
CBOMCTBO U IIPU3HAK
KacaTeJIbHOU
IIJIOCKOCTH.

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11
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3HAKOMHUTLCH C
reoIe3NYEeCKUMU
JUHUAMH Ha cepe

[Hunuaapudeckas
MMOBEPXHOCTb,
obOpazyroriue
UWIHHIPUYECKON
MOBEPXHOCTH, OCh
UIHHIPUYECKON
MMOBEPXHOCTH.
Humusap:
OCHOBaHUSA U
O0okoBas
MTOBEPXHOCTb,
o0Opasymo1ias u oCh;
TJI0111a]Tb OOKOBOM U
MTOJTHOMN
MOBEPXHOCTH.
N306paxkenue
HUJTUHIpA HA
MJIOCKOCTH.
Passéprka
uuiuHapa. CeyeHust
UATUHIPA
(TIOCKOCTHIO,
IapajuIeIbHON UIIN
NEPIEHIUKYIISIPHON
OCH ITWJIMHPA)

OO0DBSACHATD, YTO
Ha3BIBAIOT
LHUAJTUHIPOM,
Ha3bIBATh €TO
aneMeHThl. U3yuars,
00BACHATDH, KaK
MOJTYYUTh ATUHIP
IIYTEM BpallCHUs
MPSIMOYTOJIbHUKA.
BbIBOAUTD,
HCI0JIb30BaTh
dbopMyIbl 1715
BBIUKCJICHHS
Iomaau OOKOBOM
MMOBEPXHOCTH
HUJTUHIpA.
H3yuars,
pacno3HaBaThb
pa3BepPTKY HUIUHAPA.
HN300paxkaTh
UJIUHID U €T
CCUCHUS
IJIOCKOCTBIO,
MIPOXOIALIEHN Yepe3
€ro ocCh,
napasuieIbHON WUIn




Konnueckas
MTOBEPXHOCTb,
obpazyroriue
KOHHYECKOM
MMOBEPXHOCTH, OCh U
BEpIIIMHA
KOHUYECKOM
MTOBEPXHOCTH.
Konyc: ocHOBaHue u
BEpIINHA,
o0Opa3ymo1ias u oCh;
omaas OOKOBOM U
MOJIHOM
MOBEPXHOCTH.

VY ceuéHHBIN KOHYC:

obOpazyro1ue u

NEPIECHANKYISIPHON
OCH.

HaxoauTh mommaan
ATUX CCUCHUU.
MoaeaupoBathb
peaJIbHbIE CUTyalluH
Ha SI3bIKE TEOMETPUH,
HCCIe10BaTh
MOCTPOCHHBIE
MOJICJIH C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX
MOHSITUI

OO0BbSICHATH, KaKOe
TEJI0 Ha3bIBAIOT
KPYTOBBIM KOHYCOM,
Ha3bIBATh €TO
3JIEMEHTHI.
H3yuars,
00BSACHSTDH, KaK
MOJIYYUTh KOHYC
IIyTEM BpalCHUS
IPSIMOYTOJILHOTO
TPEYroJIbHUKA.
HN300paxkaTes KOHYC
U €ro CCUCHUS
TJTIOCKOCTBIO,
MPOXOSIIIEN Yepes
OCb, U TIJIOCKOCTBIO,




BBICOTA; OCHOBAHUS
u OoKoBast
MOBEPXHOCTb.
N3o0paxenue
KOHYyCa Ha
IJIOCKOCTH.
Pa3BépTka xonyca.
CedeHnus KOHycCa
(TIOCKOCTHIO,
MapaJuIeIbHOU
OCHOBAHUIO, U
MJI0CKOCTBIO,
MIPOXOAsIIeH uepes
BEPIINHY)

MEPIEHIUKYIIIPHON K
OCH.

H3yuars,
Pacno3HaBaTh
pa3BEPTKY KOHYCA.
BuiBOAUTD,
HCI0JIb30BATH
dbopmynsl ams
BBIYMCIICHUS
[UIOIIA T OOKOBOM
MOBEPXHOCTH KOHYCA.
HaxoauThb muiomaau
CCUCHUIM,
MPOXOJAIINX YEPE3
BEPIIMHY KOHYCA HIIN
MEPIECHANKYISPHBIX
ero ocu. OOBSACHATD,
KaKoe TeJIo
Ha3bIBACTCS
YCE€UEHHBIM KOHYCOM.
HN3yuars,
00BbSICHSITh, KaK €T0
IIOJIYYUTh ITYTEM
BpaIllCHUS
IIPSAMOYTOJIBHOMN
Tparneuu.
BuiBOAUTD,
NPUMEHATH

dbopmyny nms




KoMmOunammsa ten
BpalleHUs U
MHOTOTPaHHUKOB.
MHOTOrpaHHUK,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCaHHAs B
MHOT'OTPaHHUK WJIH B
TEJIO BPAILICHUS

BBIYHCIICHUS
TIOIIau OOKOBOM
MMOBEPXHOCTH
YCEUEHHOI'0 KOHyca

AKTYyaJIM3upoOBaTh
(akThl 1 METOBI
IJIaHUMETPUH,
pEJeBaHTHBIE TEME,
MPOBOJUTH
AHAJIOTUU.

Pemarsp
CTEPEOMETPUUECKHIE
3a7a4M, CBI3aHHBIC C
TeJlaMH BpallCHHUS,
MOCTPOEHUEM
CEUYEHHUM Tell
BpAalLlEHUS, C
KOMOMHAIASIMHU TeJI
BpAILICHUS U
MHOTOTPAaHHUKOB Ha
HaxXO0XJIECHUE
F€OMETPUUYECKUX
BEJIMYMH.
Hcnoan3oBares npu
pelIeHnn
CTEPEOMETPUYECKHUX
3a7a4
IJIaHUMETPUYECKHE
(baKTbl 1 METOIBI




3

OO0BEMBI TEN

10

[MousaTre 00 00BEME.

OcHOBHEBIE CBOMCTBA
00BEMOB TeElII.
OO0BEM IUIMHPA,
KOHYyCA.

O0béM mapa u
mIomasb chepol

3aJja4ud Ha
BBIUHCIICHUE U
JI0Ka3aTeIbCTBO.
MoaeaupoBathb
peasibHble CUTYaIIH
Ha SI3bIKE TEOMETPHH,
HCCIIe/I0BATh
MOCTPOEHHbIE
MOJIEJIH C
MCII0JIb30BAHUEM
reOMETPUYECKUX
MOHSTUI

AKTyaJIu3MpoBaTh
(baKThl 1 METOIBI
TUIAaHUMETPUH,
peJIeBaHTHBIE TEME,
IIPOBOJUTH
AHAJIOTUU.
BbIBOANTD,
HCI0JIb30BaTh
dbopMyIbl 00BEMOB:
MPU3MBI, UINHAPA,
UpaMu/Ibl, KOHYCA;
YCEUEHHOU
NUpaMUJIbl U
YCEUYEHHOI'0 KOHYycCA.
Pemarsp
CTEPEOMETPUUECKUE
3a7a4M, CBA3aHHBIE C

bubnunoreka LIOK
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[ToxoOHEIE Tena B
MIPOCTPAHCTRE.
CooTtHotieHus
MEXy TUIOIIAISIMU
MMOBEPXHOCTEM,
00BEMaMu
IIOJOOHBIX TEN

BBIYHCIIEHUEM
00BEMOB.
DopmMyIMPOBATH
OIpe/ieNIEHNE
1IapOBOT'O CETMEHTA,
IapOBOTO CJIOS,
1IapOBOTO CEKTOPA.
IIpumeHsATH
dopMyIibl 17151
HaXOXKICHUS
00BEMOB I11apOBOTO
CErMeHTa, IIapOBOTrO
CEeKTopa

Pemarsp
CTEPEOMETPUUECKHUE
3a/1auu, CBSI3aHHbIE C
00BEMOM 1Iapa u
TJIOMIABI0 CEPHI.
MopeaupoBarhb
peaybHbIE CUTYyallun
Ha SI3bIKE T€OMETPUH,
UCCJIE0BaTh
MTOCTPOCHHBIS
MOJICIIH C
UCIIO0JIb30BaHUEM
F€OMETPUUECKUX
MTOHSITUU.
AKTYyaJIu3MpoBaTh
(baKTbl 1 METOIBI




MJIAHUMETPUH,
peNeBaHTHBIE TEME,
MPOBOJUTH
aHaJIOTHH.

Pematn
CTEPEOMETPUUECKUE
3aJla4M, CBI3aHHBIC C
COOTHOIIICHHUEM
00BEMOB U
ITIOBEPXHOCTEMN
HOJIO0OHBIX TEJ B
MPOCTPAHCTBE.
MogaeaupoBathb
peaJibHbIC CUTYyaIlUU
Ha SI3bIKE€ T€OMETPHUH,

HCCIIEI0BATh
ITOCTPOCHHBIE
MOJEIIH C
UCIIOJIb30BAHUEM
r€OMETPUYECKUX
MTOHATUN
Bekrop Ha AxTyaausupoBath  bubmmoreka [JOK
IUIOCKOCTH U B (akThl U METO/BI https://lesson.edu.ru/02.3/11
IIPOCTPAHCTBE. IUTAHUMETPUU
Bexrops! n POcTp ThuH,
CnoxeHue u pEJEBaHTHBIE TEME,
4 KOOpJIUHATHI B 20
BbIYUTaHUE IIPOBOJIUTH
HPOCTPAHCTBE
BEKTOPOB. aHAJIOTUU.
YMHOkeHHe BekTopa ~ OmnepupoBarhb

Ha 4YHCJIO.

IMMOHATUEM BCKTOD B
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Pa3noxenue BekTopa
10 TpEM
HEKOMILJIAaHAPHBIM
BekTopam. [IpaBuiio
napajuieJenuIea.
Pemenue 3anay,
CBSI3aHHBIX C
MPUMEHEHUEM
MPaBWUJI JICICTBUH C
BEKTOpPaMH.
[IpssmMoyronbpHas
CUCTEMA KOOPANHAT
B [IPOCTPAHCTBE.
Koopaunatsl
BEKTOPA.
IIpocreiimue 3axaun
B KOOpAWHATaX.
Yron Mexay
BEKTOPaMH.
CkansipHoe
IIPOU3BE/ICHHE
BEKTOPOB.
Brruncienue yrios
MEKY MPSMBIMU U
IIJIOCKOCTSIMU.
KoopaunatHo-
BEKTOPHBIN METOJ
IIPU PELIEHUH
reOMETPUYECKUX

MIPOCTPAHCTBE.
DopMyJIHPOBATH
MIPaBUIIO
napauiesienuresia
IIPU CIIOKEHUN
BEKTOPOB.
CkJaabIBaTh,
BbIYMTATH
BEKTOPHI,
YMHOXKATh BEKTOP
Ha YHUCJIO.
HN3y4yaTh OCHOBHBIE
CBOMCTBA 3THUX
omnepanui.
laBatnb
onpeeIeHue
IIPSAMOYTOJIBHOM
CUCTEMBI
KOOpPAMHAT B
MPOCTPAHCTBE.
Beipasurs
KOOPJAMHATHI
BEKTOpA 4Yepes
KOOPIAWHATHI €T0
KOHIIOB.
BpIBOAUTD,
HCI0JIb30BATh
(opmy.ry [UIHMHEI
BEKTOpa U




3amay

PACCTOSTHUSA MEXKY
TOYKAMU.
Boipaxarts
CKaJIIpHOE
MIPOU3BE/ICHHE
BEKTOPOB YEPE3 UX
KOOPIWHATBHI,
BBIYUCIIATH YTOJ
MEXIY IBYyMsI
BEKTOPAMH, IBYMsI
MPSMBIMHU.
Haxoauthb yron
MEXY IPSAMOU U
IJIOCKOCTBIO, YIOJI
MEXKY ABYMSI
TJIOCKOCTSIMU
AHAJIMTUYECKUMU
METOIaMH.
BeiBOaUTS,
HCI0JIb30BATh
dopmyry
paccTostHUA OT
TOYKH J10
MJIOCKOCTH

[ToBTOpEHME,
0000111EHNE,
cucreMaTrmni3anuia
3HAHHUH

OcHOBHBIE
¢burypsl, GhakTsl,
TEOpEMBI Kypca
TUTAHUMETPUH.
3agaun

Pemrarsb
MPOCTEUIIINE 3aa41
Ha HaXOXJICHHE
JUIMH U YIJIOB B
FEOMETPUUYECKUX

bubnunorexa LIOK
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Pemenne
3aganui EI'D
PO UIBHOTO
YpOBHSI
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPO'PAMME

34

102

IUIAaHUMETPUU U
METOJIbI UX
pelIeHHUs.
OcHOBHBIE
¢urypsl, (aKrsl,
TEOpEMBI Kypca
CTEPEOMETPHUH.
3amaun
CTEpPEOMETPUHU U
METO/IbI UX
pelIeHUs

Pemtenue 3aganui
EI'D npodunbroro
YpOBHS

durypax,
IPUMEHSTh
teopeMy Iludaropa,
TEOPEMBI CHHYCOB U
KOCUHYCOB.
Haxonuthb
II0LIa/1b
MHOTOYTOJIbHHKA,
Kpyra.
PacnosnaBarhb
1no/100HbIE QUTYPBIL,
HaXOJUTh
OTHOIICHHUS JITUH U
IJIOIIAJIEH.
Hcnoabs3oBaTs npu
pelIeHun
CTEPEOMETPUUYECKUX
3aja4 QaKTel U
METO/IbI
TUTAHUMETPUU




CIIOCOBBI OHEHKHA JOCTUXEHUA YHAIIUMHUCA
IHJIAHUPYEMBIX PE3YJIbTATOB

JUist  olleHMBaHUSI TPEAMETHBIX PE3yJbTaTOB IO Yy4eOHOMY MpEeaMeTy
«MaremMaTtuka»  ONpPENENeHO NATh ypPOBHEHM  JOCTHKEHUW  ydallMXcs,
COOTBETCTBYIOIIUX OTMETKAM OT «5» 10 «1».

ba3oBblii ypOBEHb IOCTUAKECHUNW — YPOBEHb, KOTOPBIM JIEMOHCTPUPYET
OCBOEHHE Y4E€OHBIX JEHCTBHI C ONIOPHOI CHCTEMOW 3HAHUI B paMKax JIMara3oHa
(kpyra) BblIeNeHHBIX 3amad. OBnazeHue 0a30BbIM YpPOBHEM  SIBIIAETCS
docmamounbiM U1 TPOJODKEHHS OOyYeHHsT Ha CIEIyIOUEed CTYNeHH
oOpa3oBaHuUs, HO HE MO MPO(PUIBHOMY HampaBiieHHI0. JlocTKeHHIo 6a30BOro
YPOBHSI COOTBETCTBYET OLEHKA «YAOBIECTBOPUTEIBHO» (MM OTMETKa «3»,
OTMETKA «3a4TCHO»).

[IpeBbiienre 0a30BOro ypoOBHSI CBUIETEIBCTBYET 00 YCBOCHHHM OIOPHOU
CUCTEMBbI 3HAaHUI Ha YPOBHE OCO3HAHHOT'O MPOU3BOJIBHOIO OBIAJACHUS YUEOHBIMU
NEHCTBUSMH, a TAKXKE O KPYro30pe, IUpOTe (UM N30MPaTeIbHOCTH) UHTEPECOB.
[{enecooOpa3HO BBIIEIUTH CIEIYIOUIUE ABA YPOBHS, IPEBBILIAIONINE OAa30BbIN:

* TIOBBIIIEHHBIN YPOBEHb JOCTHKECHUS IIJIAHUPYEMBIX PE3yJIbTATOB, OLICHKA

«xXopouIoy (0TMETKa «4»);
* BBICOKHI YPOBEHb IOCTHKEHHUS TJIAHUPYEMBIX PE3YJIbTATOB, OLICHKA
COTIUYHO» (OTMETKAKS).

[ToBBILIEHHBI W BBICOKHI YPOBHHU JIOCTHMKEHHSI OTIMYAKOTCS IO IMOJTHOTE
OCBOCHHS IUIAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJICHUS YYEOHBIMHU
JNEHCTBUSMU U CPOPMUPOBAHHOCTHIO HHTEPECOB K IaHHOM MTpeIMETHOM 00JIacTH.

NunuBuayanbpHbie TPaeKTOPHUU o0y4eHus oOy4aronmxcs,
JIEMOHCTPUPYIOIIMX  TMOBBIIMIEHHBIM W  BBICOKMA YPOBHU  JIOCTHUXKCHUM,
nenecoodpasHo GOpMUPOBATH C YYETOM HHTEPECOB ATUX OOYYAIOMIMXCS M UX
mwiaHoB Ha Oyaymiee. [Ipm Hamuyum yCTOWMYMBBIX HMHTEPECOB K ydeOHOMY
npeaIMeTy U OCHOBATEIbHOW MOATOTOBKH MO HEMY Takue oOydaroluecss MOTyT
OBITH BOBJICUEHBI B MMPOEKTHYIO AESITEIBHOCT MO MPEIMETY U COPUEHTUPOBAHBI
Ha TIPOJI0JDKEHNE 00YYEeHHS B CTapIIUX Kaccax 1Mo JaHHOMY TPO(UITIO.

Jiist onvcanus MOATOTOBKH 00YYaIOLIUXCsl, YPOBEHb JOCTUKEHUN KOTOPBIX

HIDKE 0a30BOr0, 11€71€c000pa3HO BBIACIUTh TAKXKE J1BA YPOBHSI:

* HM3KHI YpOBEHb JOCTHXKEHUM, OLIEHKA «II0X0» (0TMeTKa «l», «2»), He
JOCTH)KEHHE 0a30BOTO YPOBHS (IMMOHMKEHHBIM U HU3KUM YPOBHU JTOCTUKEHUN)
(buKcUpyeTcsl B 3aBUCUMOCTH OT 00beMa U YPOBHSI OCBOEHHOT'O M HEOCBOEHHOTO
COZIEpKaHMS IIPEAMETA.

Kax mpaBuio, NMOHWKEHHBIH YPOBEHb JOCTWIKEHUW CBUIETEIHCTBYET 00
OTCYTCTBUHU CHUCTEMATHYECKON 0a30BON MOATOTOBKH, O TOM, YTO O0YYaIOIIUMCS
HE OCBOCHO JaX€ W MOJIOBUHBI IUIAHUPYEMBIX PE3YJIbTATOB, KOTOPHIE OCBAUBAET



OOJBITMHCTBO OOYYAIONTUXCS, O TOM, YTO UMEIOTCS 3HAYUTEIbHBIE MPOOETHl B
3HAHUAX, JaNbHelIee o0ydeHne 3arpyaaeHo. [Ipu s3Tom oOydaromuiicss MOKET
BEITIOJIHATh OTHEIBHBIC 3aJlaHUs TIOBBIMICHHOTO YpoBHA. JlanHas rpymma
oOyuvaronuxcs (B cpeaHeM B XoJe o0yudeHus coctaBisitomias okoio 10 %)
TpeOyeT CIenuasTbHON IUArHOCTUKH 3aTPyJHEHWH B OOYYECHHH, MPOOEIIOB B
CUCTEME 3HAHWW W OKa3aHWs IIeJICHANIPABICHHOW IOMOIIMM B JOCTHKCHHH
©a30BOT0 ypOBHSI.

Huzkuii ypoBeHb OCBOCHHSI TUIAHUPYEMBIX PE3yJIbTaTOB CBHIETEIBLCTBYET O
HAJIMYUH TOJIBKO OTACTBHBIX (DparMEeHTapHBIX 3HAHUH 10 IPEIMETY, NaTbHEHIIIee
oOy4YeHHE TPAKTUIECKH HEBO3MOKHO. O0yUarOmUMCsl, KOTOPBIE IEMOHCTPUPYIOT
HU3KHUA YPOBEHb TOCTHKEHUH, TpeOyeTCs crienunanbHasi TOMOIIh HE TOJBKO 10
y4eOHOMY MpeAMETY, HO U MO (POPMHUPOBAHUIO MOTHBALMU K OOYYEHHIO,
Pa3BUTHIO HMHTEpPEcCa K U3y4aeMOW TpeaIMETHOW O0OJacTH, TMOHUMaHHUIO
3HAYMMOCTHU TMpeAMeTa I KU3HU U Jp. TOJIbKO HaJIU4Yue MOJIOKUTEIHLHOU
MOTHBAIIMA MOYXET CTaTh OCHOBOHM JHMKBHIAIMHA TPOOCIOB B OOYUCHUH IS
JTAHHOM TPyl 00YYarOIIUXCS.

Dopmbl KOHmMPOAA: YCTHBI OTBET, KOHTPOJIbHAS paboTa, CAaMOCTOSITEIIbHAS
paboTa, MaTeMaTUYeCKU TUKTAHT, TeCT (MPOBOIUTCA B pamkax ypoka 5-10
MUHYT)

Hopwmpbl o11eHOK TUChMEHHBIX paboT (KOHTpOJIbHas paboTa,

caMocCTosTeNIbHas paboTa, TeKyIIas MMChbMEHHas paboTa)

Conepxanne u 00beM Marepuanga, BKIOYAEMOTO B KOHTPOJIbHBIE
MUCbMEHHBIE PabOThI, a TakXKe B 3aJlaHUs JJIsl MOBCEIHEBHBIX MUCHMEHHBIX
YIpaKHCHUH, OTIPEEIISIIOTCS TpeOOBAHMIMU, YCTaHOBJICHHBIMU
o0pa3oBaTeIbHON MPOrPaMMOM.

ITo xapaktepy 3agaHuil MUICbMEHHBIC pA0OTHI COCTOSAT: a) TOJIBKO U3

pUMEPOB; 0) TOTBKO U3 3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OrneHka MUCHbMEHHOW pabOTHI OMPENEISETCS C Yy4eTOM NPEXKIe BCEro ee
oOIIEro MaTeMaTHYeCKOTO0 YPOBHS, OPUTHHAIBHOCTH, IOCIICIOBATEIHLHOCTH,
JIOTUYHOCTH €€ BBITIOJIHEHHS, a TaKXKe YKciia OMMOOK U HEJIOYETOB U KadyecTBa
odopmiieHUsT pabOTHI.

Ombka, nosmopsrowascsa B 0JHON paboTe HECKOIBKO pas,

paccMaTpuBaeTCs Kak 00HA ouwuoKa.

3a opgoepaguueckue owubKu, IONMYIICHHbIE YyYEHUKAMH, OIICHKA He
cHudicaemcs;, 00 opdorpadpuueckux omuOKax JIOBOIUTCA JO CBEICHUS
nmpernojaBaresis  pycckoro  s3plka.  OpgHAako  OMMOKM B HANHMCAHHUH
mMamemMamuyeckux mepmMuHos, YK€ BCTPEUABIIMXCS IIKOJBHUKAM KJjacca,
JIOJKHBI YUUTBIBATHCS KaK Hedouemsbl B paboTe.

IIpu oneHKe MUCHMEHHBIX PadOT M0 MaTeMATHKE PA3JIMYAIOT 2pyoble

OWIUOKU, OUUOKU U HEeOOYembl.



I'pydbimu B cuutarotcs OmKMOKY, CBSI3aHHBIE C BOIPOCAMU, BKIIOUYEHHBIMU B
«Tpebosanusi K Ypo6HIO NOO2OMOBKU OKAHUUBAIOWUX HAYATLHYIO UWIKOTY»
00pa30BaTEeNbHBIX CTAHIAPTOB, & TAKXKE MOKA3bIBAIOIINE, YTO YUYCHUK HE YCBOMII
BOTIPOCHI U3YYCHHBIX HOBBIX TeM, OTHECEHHBIC CTaHapTaMHi OCHOBHOTO OOIIETO
00pa30BaHMsI K YHUCITY 0053aTEIbHBIX JIJIS1 YCBOCHUS BCEMH YUCHUKAMH.

Tak, wHanpumep, K TpyObIM OTHOCSTCS OIMMOKA B  BBIYHCICHUSX,
CBUICTEILCTBYIOIINE O HE3HAHUN TAOIHIIBI CIIOKCHHSI WIIH TaOJIHMIIBl YMHOKEHHUS,
CBS3aHHBIC C HE3HAHWEM aJTOpUTMa MUCHBMEHHOTO CJOKCHUS W BBIUMTAHUA,
YMHOXXEHHUS W JICJICHUs Ha OJHO- WM JBY3HAYHOE YHCIO U T. M., OIIMOKH,
CBUJCTEILCTBYIOIIME O HE3HAHUH OCHOBHBIX (OpPMYJ, MpPaBUI U SIBHOM
HEYMEHUU MX TPUMEHATh, O HE3HAHUH MPUEMOB PEIICHUS 3a7a4, aHAIOTUIHBIX
paHee U3y4eHHbBIM.

Ipumeyanue. Eciiu TpyOast ommOKa BCTpedaeTcsi B paboTe TOJBKO B OJTHOM
Clly4ae U3 HECKOJIbKMX aHAJIOTUYHBIX, TO MPHU OLIEHKE padOTHI 3T OMIMOKA MOKET
OBITh TPUPABHEHA K HETPYOOH.

[Ipumepamu  Hecpybvix owubOK SBIASIOTCA: OIIMOKH, CBSI3aHHBIE C
HEJOCTAaTOYHO MOJHBIM YCBOCHHUEM TEKYIIEro yueOHOro MaTepuaia, He BIIOJHE
TOYHO C(HOPMYIUPOBAHHBIA BOMPOC WM TMOSCHEHHE IPU PEIICHUU 3aJ]lauH,
HETOYHOCTH TIPH BBHITTOJTHEHUH T€OMETPUIECCKUX MTOCTPOCHUM U T. TI.

Heoouemamu cUUTAIOTCS HEpAIMOHAJIBHBIC 3allMCH TIPU BBIYMCICHUSX,
HEpalMOHAJIbHBIE MPUEMbI BBIUMCICHUHN, MpeoOpa3oBaHU W pelIeHUuN 3ajad,
HEOpEe:KHOE BBINIOJIHEHWE YEPTEeKEH U CXeM, OTACIbHBIC TOTPEUIHOCTH B
dbopMyIMpOBKE MOSCHEHUS WM OTBETa K 3a7aue. K HejpoueTaM MOXKHO OTHECTH
W JIpyrue HEIOCTaTKU palOoThl, BBI3BAHHBIE HEJOCTATOYHBIM BHUMAHHEM
yUaIluXcsl, HallpUMeEp: HETOIHOE COKpallleHue Ipo0ei WK YJIEHOB OTHOIICHHUS,
oOpallleHue CMEIIaHHBIX YHCel B HEMpPaBUIBHYIO IpOOb TMpPH CIOKEHUU WU
BBIYMTAHUM; TPOIMYCK HAMMEHOBAHWI; MPOIMYCK YHCET B MPOMEKYTOUHBIX
3aMmucsX; MepecTaHoBKa IUGpP MpHU 3alMCH YKUCEIT; OMUOKU, AOMYIICHHBIC TPH
NEePETMCHIBAaHUH | T. T1.

OreHKa MTUCHMEHHOM Pa0OTHI 10 BHITIOJIHEHUIO BHIYUCIIUTENBHBIX 33JJaHul U

anredpandecKkux npeoopa3oBaHUA

Buicokuit  yposenv (ommemrka «5») craBuUTCS 3a 0€3YKOPU3HEHHOE
BBITIOJTHEHHE MUCbMEHHOM paboThI, T. €. a) €CJIM PEIICHUE BCEX TPUMEPOB BEPHOE;
0) eciu Bce NEUCTBHS U MPEeOOpa30BaHUs BBHIOTHEHBI MPABHIBHO, 0€3 OIHUO0K;
BCE 3aMKCH XOJa PEUICHUS PACIONIOKEHBI MOCIEI0BATeIbHO, a TaKXKe CAeliaHa
IIPOBEpKa PEIICHUS B TEX CIIydasx, KOTJa 3TO TpedyeTcs.

IHoeviuennwtii yposenv (ommemrka «4») cTaBUTCS 3a pabOTy, KOTOpas
BBITIOJTHEHA B OCHOBHOM IMPABUIJILHO, HO JIONYIIEHA OJIHA (Herpy0as) ommoKa wmin
JIBa-TPU HEJIOYETA.

Bas3oeutii yposens (ommemka «3») CTaBUTCS B CIACAYIONINX CITyJasiX:



a) eclii B paboTe UMeeTcs oJiHa TpyoOast ommrOka u He 00yiee OAHOM HeTPyOoit
omuOKu; 0) NpU HATMYUM OJTHOU rpyOOi OIMMOKHK U OJHOTO-/IBYX HEJIOYETOB; B)
IpU OTCYTCTBUHM TPYObIX OMMOOK, HO TMPU HAIAYUU OT ABYX OO HYETBIPEX
(HErpyOBIX) OIIMOOK; T') MPU HATUYHMH JBYX HErpyObIX omMOOK U He Ooyiee Tpex
HEJIOYETOB; 1) TPH OTCYTCTBUU OMIMOOK, HO NMPH HAJUYHHM YEThIpeX U Ooee
HEJ0YETOB; €) €CII BEPHO BBIMOJIHEHO 00Jiee MOJOBUHBI 00BbeMa BCeil pabOTHI.

Huboice 6a306020 yposensv (ommemka «2») CTaBUTCS, KOTJa YUCIO OIMHUOOK
MPEBOCXOAUT HOPMY, MPU KOTOPOH MOXKET OBITh BBICTABJICHA IOJIOKHUTEIHHAS
OLICHKA, WJIH €CJIH MPABUJIHHO BBIMIOJTHEHO MEHEE 110.108UHbl BCEH PaOOTHI.

Ipumeuanue. OTMETKA «5» MOXKET OBITH IMOCTABIIEHA, HECMOTPS HAa HAIHYNE
OJTHOTO-JIBYX HEJO0YETOB, €CJIM YUYEHHUK JaJl OpPUTHHAIBHOE pEIICHHE 3aJlaHui,
CBUICTEILCTBYIOIIEE O €r0 XOPOIIEM MaTeMaTUYECKOM Pa3BUTHUH.

OuneHka NUCbMEHHOM PadoThI N0 pelIeHNI0 TEKCTOBBIX 32124

Buvicoxkuii yposenv (ommemrka«35») CTaBAUTCA B TOM Cllyyae, KOrjaa 3ajaya
peleHa TpaBUIBLHO: XOJ pCIICHHWsS 3aJadyd  BEpeH, BcE JCHCTBUA U
nmpeoOpa3oBaHus BBHITIOJIHEHBI BEPHO M pAIlMOHAIIBHO; B 3ajlaye, periaeMou ¢
BOIIPOCAMH WJIM TIOSICHCHHUSIMH K JIEHCTBHSIM, JAaHbl TOYHBIC W TPABHUIIBHBIC
bopMyIMpOBKH; B 3ajJadye, peliaeMod C TIOMOIIBIO YpPaBHEHHUS, JaHBI
HE0OXOIMMBIC TTOSICHCHHUSI; 3aITCH TIPABIIIBHBI, PACTIONIOKEHBI ITOCIICI0BATEILHO,
JIlaH BEPHBIN U UCUEPIIBIBAIOIINNA OTBET HAa BOIPOCHI 33/1auM; CJEJIaHa MPOBEPKa
pereHus (B TeX Ciaydasix, KOTJa 3To Tpedyercs).

Iloeviuennstii yposenv (ommemka «4») CTaBUTCSI B TOM cllydae, €CJIM MpU
MPaBUIILHOM XOJI€ pEIIeHUs 3a/1a4uM JOIYIIeHa OJ{Ha HerpyOast onmoKa 1M JBa-
TP HEIOYETA.

bazoevtit yposenv (ommemxa «3») CTaBUTCS B TOM Cllydae, €CJIM XO/I
pelIeHus MPaBUWIbHBIN, HO: a) AOMYIIeHa OAHa rpy0as omnOKa U He 6oJiee OJHOM
HerpyOoii; 0) gomyiieHa ogHa rpybas ommbka U He 0oJiee IBYX HEIOYECTOB; B)
JOTMYIIEHBl TPU-YETHIPE HETpyOble OMIMOKKM TpPH OTCYTCTBHUH HEIOYETOB; T)
JOMYIIIEHO He Oojee ABYX HETpyObIX OMIMOOK W TpPEeX HEIOYETOB; 1) MpH
OTCYTCTBUU OIMIMOOK, HO MPY HAJIMYHUH 00JIee TPEX HEJI0UETOB.

Huoice 6a306020 yposenv (ommemrka «2») CTaBUTCA B TOM Ciydyae, Korja
YHUCJIO OMIMOOK MPEBOCXOAUT HOPMY, TIPH KOTOPON MOKET OBITh BBICTABJICHA
MOJIOKUTEIIbHAS OIICHKA.

Ipumeuanus.

1. OT™MeTKa «5 » MOXKET ObITh TIOCTABJICHA, HECMOTPSI HA HAJTMYHE OMUCKH
WJIM HEJI0YETA, €CJIM YUEHUK JAJI OPUTHHAIBHOE PEIICHUE, CBUAETEIbCTBYIOIIEE
0 €ro XOPOIIIEM MAaTEMATUYECKOM Pa3BUTHH.

2. TlomoxuTenpHas OLIEHKA « 3 » MOXKET ObITh BHICTaBJIEHA YUCHUKY,



BBITNIOJHUBIIEMY pabOTy HE MOJHOCTHIO, €CIIU OH O€30INO0YHO BBITOIHIII
0osee moIoBMHBI 00bEMa BCeil padOTHI.

Ouenka KOMOMHUPOBAHHBIX MICHMEHHBIX PA0OOT IO MAaTEMAaTHKE.

[lucbmennass paboTa Mo MaTeMmaTHKe, MOJJIeXkallas OLICHUBAHUIO, MOXKET
COCTOSITh M3 3a/lady W MPUMEPOB (KOMOMHHMpOBaHHAs paborta). B sTom ciydae
Mperno/iaBaTesib CHaYal1a JaeT NpeIBAPUTEIbHYIO OLICHKY KaXJI0W 4acTH paboThI,
a 3aTeM OOIIYI0, PYKOBOJICTBYSICH CIEAYIOIINM:

a) eciH 00e 4acTu paboThl OLIEHEHbI OJITMHAKOBO, TO 3Ta OTMETKA J0JHKHA

OBITH OOIIIEH SIS BCeM pabOThI B IIEJIOM;

6) €clii OLICHKU YacTell pa3HsATCs Ha OJIMH Oaill, Halpumep, JaHbl OTMETKU
«S» U «4» umu «4» 1 « 3 » U T. 1., TO 32 paboTy B LIEJIOM, KaK IPaBUiIO, CTABUTCS
HU3IIAs U3 IByX OTMETOK, HO TIPU 3TOM YUUTHIBACTCS 3HAUCHUE KAXKI0U U3
gacTeil paboThI;

B) HU3IIAS U3 JABYX JIAHHBIX OTMETOK CTaBUTCS U B TOM CIIy4ae, €CH OJHa
4acTh padOTHI OLIEHEHA OAIITIOM «5 », a ipyras — 0ajmioM «3 », HO B 3TOM
cllydae IperoaaBaTeslb MOXKET OLIEHUTh TaKylo paboTy B LIeJI0oM OaiioM «4» mpu
YCIIOBUH, YTO OTMETKA «5» MOCTaBJIEHA 32 OCHOBHYIO YacTh paOOTHI;

r) €CIIM OJIHA U3 YacTe paboThI OIlEHEHA 0aioM «5 » U «4», a Apyras —
OoamoMm «2» unu «1», To 3a BClO pabOTy B IIE€JIOM CTaBUTCA Oamin «2», HO
MPErnoJIaBaTesib MOXKET OIEHUTh BCIO paboTy OaiyioM «3 » TpH YCIOBHUH, YTO
BBICIIAs U3 ABYX JAHHBIX OIIEHOK MOCTaBJICHA 32 OCHOBHYIO YacTh paOOTHI.

Ilpumeuanue. OcHO6HOU CUUTAETCA Ta 4acTb pabOThHI, KOTOpas BKIIOYAET
OonpmIMiI IO 00BbEMY WM HamOoJiee BAXKHBIA MO 3HAYEHUIO Marepuan Mo
M3y4aeMbIM TEMaM IIPOTPAMMBI.

OuneHka TeKylHuX NHCbMEHHBIX padoT

[Ipu olieHKe MOBCETHEBHBIX 00YJAIONINX Pa0OT MO MaTeMaTHUKE YUUTEIh
PYKOBOJICTBYETCSI YKa3aHHBIMH HOPMaMH OIICHOK, HO YYUTHIBACT CTEIICHb
CaMOCTOSTEILHOCTH BBITIOJTHEHUS PabOT yJaluMHUCs, a TaK¥Ke TO, HACKOJIbKO
3aKpeTIeH BHOBb M3y4aeMbIil MaTEpHall.

Oobyuarouiue NTUCLMEHHBIE padomal, BHITIOJHEHHBIC YUAIIUMUCS BIIOJIHE
CaMOCTOATENILHO C MPUMEHEHUEM paHee U3YUCHHBIX U XOPOULO 3aKPENIeHHbIX
3HAHWH, OIEHUBAIOTCS MaK dice, Kak U KOHMPOJibHble PaOOTHI.

Oobyuaroujue NCbMEHHbBIE PaOOmMbl, BHITIOJHEHHBIE BIIOJIHE CAMOCTOSATENBHO,
Ha TOJBKO UYTO W3YYCHHBIC M HeOOCMAmoO4HO 3aKpenjieHHvle TpaBuiaa, MOTYT
OIICHUBATHCS HA 00UH OAJLI 8blue, YeM KOHTPOJIbHBIE PAOOTHI, HO OTMETKA «5 » U
B 9TOM CJTy4ae BBICTABIISICTCS TOJBKO 3a Oe3YKOPU3HEeHHO BBITIOIHEHHBIE pa0OTHI.

ITucomennvie padomwi, BBHINIOIHEHHBIE B KJIACCE C Nped8apumesibHbiM
pazbopom WX TOJl PYKOBOJCTBOM YUHUTEINS, OIEHUBAIOTCS HA 0OUH OAJl HUdice,



94eM 3TO MPEAYCMOTPEHO HOPMAaMH OIICHKH KOHTPOJIBHBIX IMHUCHMEHHBIX padoT.
Ho 6e3yxopu3snenno BeIIOTHEHHAs pab0Ta M B 3TOM CJIy4ae OIIEHUBAETCs 0aioM
«S».
Jlomawinue nucemennsvle padomsl ONICHUBAIOTCS TaK K€, KaK KJIacCHas
paboTta 00ydJaromero xapakrepa.

HopMmbl 0LleHOK MaTeMaTHYeCKOro JUKTAHTA BBICTABJISAETCH C Y4eTOM
YHCJIa BEPHO PelleHHbIX 3aaHuii:

Bricokuii ypoBeHb (OTMETKA «5»): UKCIIO BEPHBIX OTBETOB -8.

[ToBbIIIEHHBIN YPOBEHB (OTMETKA «4»): UACIIO BEPHBIX OTBETOB - /.

ba3oBblii ypoBeHb (0TMETKA «3%): UUCIIO BEPHBIX OTBETORB-9,0.

Huxe 6a30BOT0 ypoBEeHB (OTMETKA «2»): UUCIIO BEPHBIX OTBETOB MEHEE 5.

HopMmpbl ouieHOK TecTa:
Bricokuit ypoBeHb (0OTMETKA «5) 4nCIIO BepHBIX 0TBETOB - 0T 90 10 100%.
[ToBbIIEHHBIN YPOBEHD (OTMETKA «4»): UUCITIO BEPHBIX OTBETOB - 0T 70 110
89%.

ba3oBblii ypoBeHb (0TMETKA «3%): UMCIIO BEPHBIX OTBETOB - 0T 5010 69%.

Huzkuii ypoBeHb (OTMETKA «2»): unciio BepHbIX 0TBETOB - 0 - 49%.
Hopmel OLIEHOK yCTHOTO OTBETA:

Bricokuii ypoBeHb (0TMeETKA «5») BBICTABIIACTCS, €CIU yUaIlllUNUCS:

MMOCJIEIOBATEIIFHO, YETKO, CBSI3HO, 0OOCHOBAHHO M OC30ITMOOYHO HM3JIaracT
y4eOHbI MaTepual; JaeT OTBET B JIOTUYECKOW TOCIEIOBATEIBHOCTU C
WCIIOJIb30BaHUEM MPUHSITON TEPMHUHOJIOTHH;

MOKA3bIBACT NMOHUMAaHUE CYIIHOCTH PACCMATPUBAEMBIX MOHITHH, SIBICHUN U
3aKOHOMEPHOCTEM, TEOPUM, B3aUMOCBS3€H; YMEET BBIICJATH TJIABHOE,
CaMOCTOSITEJILHO TTOATBEPkKAATh OTBET KOHKPETHBIMU MPUMEpPaMH, (paKTaMu;

CaMOCTOSTENIbHO aHAJIM3UPYeT M 0000IaeT TEOpeTUYECKU MaTepuan,
CBOOOJTHO YCTAHABJIMBAET MEXKIIPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX
3HAHWI) U BHYTPUIPEIMETHBIE CBSI3H;

YBEPEHHO U 0€301IMO0YHO MPUMEHSIET MOTYUYEHHbIE 3HAHUS B PEIICHUU

HOBBIX, paHEe HE BCTPEUYABIIMXCS 3a/1aY;

palMOHAIIBHO HCIIOJIb3YeT HArJSAHBIC MOCOOUS, CIPABOYHBIE MaTEpHAbI,
Y4eOHUK, JOMOJHUTEIBHYIO JIUTEpaTypy, IEPBOUCTOUYHUKH, TPUMEHSET
YIOPSAIOYCHHYIO CHUCTEMY YCIOBHBIX OOO3HAUYCHWI TPU BEIACHUM 3aIuCeH,
CONMPOBOXKIAIOIIMX OTBET; UMEET HEOOXOAUMbIE HaBBIKM pabOThI ¢ prbopamu,
YepTeKaMu, CXeMaMu U TpaduKaMu, COIMMyTCTBYIOIUMU OTBETY;

JIOIYCKAET B OTBETE HEJIOUETHI, KOTOPHIE JIETKO UCTIPABIISET MO TPEOOBAHUIO

YUUTEIISL.
IHoBbIIeHHBIN YPOBEHb (0TMETKA «4») BBICTaBJISETCS, €CIIH YUALUKUCS:
MOKAa3bIBAET 3HAHME BCETO H3YYEHHOTO YYeOHOro Marepuana; JaeT B



OCHOBHOM TPaBWJIbHBIN OTBET; y4eOHBIM MaTepuan u3naraetT B 000OCHOBAHHOM
JIOTMYECKON TOCIEOBATEIBHOCTH C MPUBEICHHEM KOHKPETHBIX IPUMEPOB, MPH
3TOM JIOITyCKaeT OJHY HerpyOyio omMOKy MM He Oojiee ABYX HEIOYETOB B
UCTIOJIb30BAaHUHU TEPMUHOJIOTHH y4eOHOTO IIpeMeTa, KOTOPBIE MOXKET UCIIPABUTH
CaMOCTOATENbHO; aHAIU3UPYET U 0000IaeT TEOPETUYECKHUI MaTepura;

cO0JII01a€T OCHOBHBIE NPaBUJIa KYJIbTYPbl YCTHOHN pedu; IPUMEHSET
YIOPSI0YSHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH MPY BEJCHUH 3aIHCEeH,
CONPOBOXKIAIOIINX OTBET;

ba3oBblii ypoBeHb (0TMETKA «3»), BHICTABISACTCS, €CIH YUallUUC:

JEMOHCTPUPYET YCBOEHUE OCHOBHOI'O COJIEPKaHUs yueOHOTO MaTepuaia,
uMeeT NMpoOesbl, HE MPENATCTBYIONIUE AATbHENIIEMY YCBOCHUIO Y4EOHOTO
MaTepuana;

OPUMEHSET MOJyYECHHBIE 3HaHUS P OTBETE HAa BONPOC, AHAIIN3E

MPEIOKEHHBIX CUTYaIlUN 1O 00pasily;

JOIyCKAeT OUIMOKH B UCIIOJIb30BAHUU TEPMHUHOJIOIMH Y4€OHOTO MPEIMETA;
MOKa3bIBACT HEJJOCTATOUHYIO CPOPMUPOBAHHOCTD OT/IEIbHBIX 3HAHUM U YMEHHUI;
BBIBO/IbI M 0000ILIEHHS ApTYMEHTHPYET CJ1a00, TOMYCKAEeT B HUX OLIMOKU;

3aTpyHAETCS MpU aHaIM3€e U 0000LIIEHNH yueOHOro MaTepHraia;

JA€T HETOJIHbIE OTBETHI HA BONPOCHI YUUTEIS U BOCHPOU3BOIUT
CoJIepKaHuE paHee MPOUYUTAHHOTO Y4eOHOr0 TEKCTa, C1ad0 CBSI3aHHOTO C
3aJIaHHBIM BOIIPOCOM;

UCIOJIb3YET HEYNOPSIA0YEHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUH TIpU

BEJICHUU 3aIMCEN, COPOBOXKIAAIOIIUX OTBET.

Huxe 02a30BOro ypoBeHb (0TMETKA «2)») BBICTABIISIETCS, €CIU yUAITUHCS:

HE pacKpblil OCHOBHOE COJIepKaHne yUeOHOro MaTepuasa B rpejaeax
MOCTABJIEHHBIX BOMPOCOB; HE YMEET MPUMEHATh UMEIOIINECS 3HAHUS K
pEeIIEeHNI0 KOHKPETHBIX BOIIPOCOB U 3aa4 1o 00pasily;

JIOIYCKAeT B OTBETE 0oJiee IBYX rpyObIX OMHOOK, KOTOPHIE HE MOKET

UCIIPABUTh AaKE IPU NOMOILIM YYALIUXCS U YUUTEII.
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