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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eoMeTpus» 0a30BOTO YpPOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIIbHOTO CTaHJapTa CPEAHETO O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, MPEABABIAEMBIX K
MaTEeMaTHYCCKOMY OOpa30BaHHMIO, M TPAJUIHUKA POCCHUKUCKOr0 00pa3OBaHMI.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMA KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIIMU OCHOBY JUII CaMOPa3BUTUS W HEMPEPHIBHOTO 00Opa3oBaHMS,
[IEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYaIOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CPEIHETro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX H
MPEJIMETHBIX PE3YJIbTATOB OOyYEHHsS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTug oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATHLHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydarommxcs
NPABWIBHBIX TPEICTABICHUNH O CYIIHOCTH M MPOUCXONKICHUH T€OMETPUUECKUX
a0CTpaKkifii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKEeHUS
MATEMATUYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
reOMEeTPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJECIUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yYalmxcs, a TakKe KauyeCTB MBINUICHHUS, HEOOXOIWMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHusA, Tak Kak oOOECrneYrMBaeT BO3MOXKHOCTb HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAINPaBIE€HHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MplIIeHUE, (GOPMHUPYEMOE NPU HM3YUYEHHUU OO0YYarOIUMHUCS
MNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOECHUH LEMOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJI€ pEHICHUS TeOMETPUYECKHX 3a/lady, YMEHHE BBIJIBUTaTb W OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA IMPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAy4HOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESATENIbHOCTU 4YenoBeka. OpueHTalusi 4esloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObiTUdA, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHPA, YCIOBHUE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4YEOHOM H TPYIOBOM NEATEIHLHOCTH,
ABJISIETCSI OJIHUM W3 MPO(ECCHOHANBHO BaXKHBIX KAauecTB, MO3TOMY aKTyajbHa
3amadya (GOPMUPOBAHUS y OOYYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKON AEATENBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHus mnporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHuss — o001eo0pa3oBaTenbHOe W OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcs  4yepe3  0OecriedeHHe  BO3MOXHOCTH  NPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIEOMETPUYECKUX 3HAHUM W JCUCTBUM,
cnenu@UIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CNELHAIBHOCTSM, HE CBA3aHHBIM C NMPUKIIATHBIM UCTIOIb30BAHUEM F€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€Ha JJid
oOyJarolmxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHHM
Ha YpPOBHE OCHOBHOI0 oOmiero oopazoBanusi. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TreoMeTpUrM M HEOOXOAUMBIE ISl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
rIIyOOKO, €clii B JalbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSX B MPOPECCUOHANBHON AEATETBHOCTH.

JlocTrkeHrne 1enu OCBOEHHUs MpOorpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajayaMd  OCBOEHHs Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kmaccax sBIsItOTCS:

e (GopMHpOBaHHWE TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJIbTYpbl U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (QopmupoBaHUE MPEACTABIECHUS O MHOTOTPAaHHMKAX W TellaX BpaIICHHS
KaK 0 BaXHEHIIMX MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIONIUX ONUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (opMHpOBaHHE YMEHHMsS paclO3HABaTh Ha 4YEPTEKaxX, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIaJICHUE METOJaMU pElICHUs 3a7a4 Ha MOCTPOEHUS Ha U300pAKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (GOopMHpPOBAHHWE YMEHHS ONEPUPOBATh OCHOBHBIMH TMOHSATHSIMU O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIaJICHUE  QJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpOBaHUE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIE
pacCyXKJeHUsT B XOJE pEUIeHUs] CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COJEPIKAHUEM;



e pa3BUTHE UHTEUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4Jarommxcs, IMO3HABATEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;

» (dopmupoBaHue (G YHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMPOBATH HX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, IPUMEHSITh OCBOEHHBIN
F€OMETPUYECKAN amnmapaT il PElIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJla4y, UHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpamMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4YeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
MIPAKTUYECKON JEATENBbHOCTUH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIlUXCA B Kypce CTEpPEOMETPUM MPOBOAMUTCS 3a CYET peUleHus 3a7ad Ha
CO37aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozaepikaresibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmny», «IIpsiMble U TNIOCKOCTH B MPOCTpaHCTBE», «Tena BpaueHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs pabouell MporpaMMmbl, pachpeAci€éHHbBIM MO ToJiaM OO0ydYeHHs,
CTPYKTYpUPOBAHO TaKUM OO0pa3oM, YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
HNOHATUSAMHU Y HaBbIKAMU OCYUIECTBISJIOCH MOCIEAOBATENBHO U MOCTYHATENBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0YyYarolUXCs, paclupss U
yryosss e€, o0pasys MpoYHbIe MHOYKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpumn orBoaures 2 yaca B Henenmo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.

COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IMOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anmHOe pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: IIEpPECEKaroIInecs,
IapajulesIbHble W CKpeluBaronuecs IpsMble. [lapamnenbHOCTs IPAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IApaJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
MApaJUIENBbHOCTh TPEX TPAMBIX; MNAPAIUICIBbHOCTh MPSIMOKW M TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXIYy MNpPSIMbBIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: MapajuieabHbIE IJIOCKOCTH; CBOMCTBA
napajuiesibHbIX — TuiockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYphl  Ha
IJIOCKOCTH: TETpa’ap, KyO, mapaienenunes]; IOCTPOCHUE CEUCHUN.

IleprieHIUKYJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHIUKYJISPHBIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYJISIPHOCTA NPSAMOM UM IUIOCKOCTH, TeopeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIIOCKOCTU. YTIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJDIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yTJIaA.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK NEPHNEHIUKYJSAPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKH

IToHsiTME MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIC
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
MIPU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL;, NpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesenunes; U ero corcrsa. [Iupamupa: n-yronapHas nuapamuja, I'paHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M TIOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas NHUpaMyja. OJEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTI'OTPAaHHUKU: IMOHATHE MPABUIBHOIO MHOIOTPAHHMKA; IPaBWIbHASA IIpU3Ma U
[IpaBWIbHAs NHMpaMUIA; [pPABUJIbHAS TPEYroJbHAs IHUpPAMUIA W IPABUWIbHBIN



TeTpasap; KyO. IlpeacraBneHume O NpaBHIBHBIX MHOTOTPaHHHMKAaX: OKTa’p,
noJeKa’ip ¥ ukoca’ap. CedeHus: npu3Mbl U IUPAMUJIBL.

CumMmeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  DJNEMEHThl CUMMETPUM B  MOHUPaMHJAX, Hapajlielenunenax,
IIPaBUJIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHajid, YIJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW IPHU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUJbI,
TeopeMa O Iulomaau yceuéHHoW mnupamuabl. Ilonstue 06 o0bEMe. OOBEM
NUpamMubl, TPU3MBI.

[lonoGHbpie Tena B mpocTpaHcTBE. COOTHOWIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpasytomue UUAJTMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEPXHOCTU. [luamHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasylolias M OCh, IJIOMAAs OOKOBOW U TMOJHOU
MMOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: ocHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OCh;, IUIONIAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAaHMS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, AUAMETp; IUIOMATL MOBEPXHOCTH C(hEepHI.
B3aumHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I01a b CepHhl.

N3o0paxkeHue Te BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOunanuu Tem BpalieHwsi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSAMOYTOJIEHOTO Tapajuienenurnena u cienctBus u3 Heé. OOBEM IMMHIpA,
koHyca. O0BEM m1apa u miomaasb chepsl.

[logo6upie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss mwiMHApa (TApajUIeIbHO M NEPIEHIUKYJSPHO OCH), CEYEHUs
KOHyca (mapaJuleTbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEPLIMHY), CEUCHUS
mapa.



BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha mI0CKOCTH U B TPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4Mcio. Pa3ioxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuno mapamnenenunena. Pemenne 3agad, CBS3aHHBIX €
MPUMEHECHUEM TMpaBUJ JACUCTBUUA € BeKkTopamu. I[IpsAmoyronpHas cucrema
koopauHaT B mnpoctpaHctBe. Koopaunatel Bektopa. IIpocreiimme 3amaum B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaIIpHOE TPOU3BEIECHHUE BEKTOPOB.
Briuncnenue yrioB Mexy MpsSIMBIMU M TIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METO/] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOTO MpeaMeTa
«Maremarukay XapakTepu3ylTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UIIMN 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJI€HAa POCCHICKOro 0O0IecTBa, MpeJACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TpaxAaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUHM C HX
(GYHKUMSIMHY ¥ HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCHUICKON TPaX)TAHCKON MIACHTHYHOCTH, YBAKCHHUS
K IPOIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKHU, IEHHOCTHBIM OTHOILIEHHEM
K JOCTH)KEHHUSIM POCCHUICKMX MAaTEMAaTUKOB W POCCHIMCKOM MaTeMaTHYECKOM
IIKOJIbI, K HCIOJB30BAaHUIO ATUX JOCTIKEHUN B JPYIMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCUICKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JTOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOWMUHUBOTO Oy AyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, O0OBEKTOB, 3azjad, peleHnu, paccyXIcHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM Pa3InyHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIUTAHKE:



c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpECcax 370pOBOro U 0e30MacHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3I0POBbIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJispHas duznueckas AKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHHS, npu 3AHATHUAX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JNESITEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymiedt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH NPAKTUYECKUX 33]]a4 MaTEMATHYECKON HAIPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYyJIbTYpPbl, MOHMUMAHUEM BIIHUSHUS
COI[MATIbHO-?KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM
Cpelbl, OCO3HaHUWEM TJ00aJBbHOTO XapakTepa SKOJOTUYECKHX MpoodJieM;
OpUEHTaIlMel Ha MPUMEHEHUE MAaTEMAaTHYECKUX 3HAHWU JJIs pelieHus 3a1ad B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OILIEHKH HUX
BO3MOYKHBIX IOCJIEJICTBUU 111 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O MO3HAHUS: _

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM H  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTUA WM 3HAYMMOCTH MJIs Pa3BUTUS I1UBWIN3ALUU; OBJIAJICHHEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBJIATh NPOEKTHYIO M HCCIEA0BATEIBCKYIO JEATEIbHOCTb
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeMeTHBIE PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU PecYIAMUBHIMU OeUCTNEUIMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oelicmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYdcawweeo  Mupda,  nNpumMeHeHue  JI02UHeCKux,
uccnedo8amenbeKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).



Ba3oBble JjoruyecKkue J1elicTBUA:

BBISBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKM MAaTEMAaTHYECKHUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMU; (HOPMYIUPOBATH
ONpENENEeHNUs] TOHATUH; YCTAHaBIMBATh CYIIECTBEHHBbIA  MPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUA Jii OOOOIICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh M  NPEeoOpa3oBbIBaTh  CYXKJICHHUS:
YTBEPAMUTEIbHbIE M OTpPULATEIbHBIC, €IMHUYHBIE, YACTHbIE W OOIIHE;
YCIIOBHBIE;

BBISBJIATh ~ MAar€MaTW4YeCKHEe  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPXKICHMSIX;
npeajaraTb ~ KpUTEPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSTEILHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJIECHUU (IIPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYKJIEHUS U BBIBObL;

BBIOMpATh Ccroco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapHAHTOB pElIeHUs, BBHIOMpaTh HauOosiee MOAXOAAIUN ¢ Yy4ETOM
CaMOCTOATEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBare/bCKue JAeiiCTBUA:

MCITOJI30BaTh BOTIPOCKHI KAaK HMCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS;
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUHE, MpolIemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (GOpMUPOBAaThH  THIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSTEITHLHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBICHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O00BEKTa, SIBJICHUS, TIPOIECCA, BBIIBICHHIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUTATh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH Je(UIIUTH MHOOPMAILIMK, JAaHHBIX, HEOOXOJAUMBIX JJII OTBETa
Ha BOIPOC U JJIsI PEILICHUS 3a]1auu;



e BpIOMpaTh HWHPOPMAIMIO U3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M GOPM TIPEACTABICHHSI,;

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, TIPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBAThH Ha/IEKHOCTh UHpOpMAIUH o CaMOCTOSITEITLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie KoMmMyHnukamueHwle Oelicmeus, obecneuusaom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0umenue:

e BOCIPUHHMATh H (HOPMYJIUPOBATh CYXICHUS B COOTBETCTBUHU C
YCIIOBHSIMHU | TIEJISIMH OOIICHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJIy peIIeHus 3a71a9i, KOMMEHTHPOBATh IMOTYUYCHHBIN pe3yibTar;

e B XOJIe 00CYXICHHS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
POOJIEMBI, perIaeMou 3a1a4uu, BEICKAa3bIBATh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHalIoTa, OOHAPYXUBATh Pa3lIMYMe M CXOJCTBO IO3HIIUN; B
KOPpEeKTHOU popMe hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TPEICTaBIATH  pe3yJAbTaThl  pENICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 337124 MPE3SHTAIINHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHuyecTBo:

e TIOHMMAaTh W  WCIOJB30BaTh  NPEHMYIIESCTBA  KOMAHAHOW U
WHIUBUyaIbHON pabOThI MPU PENICHUH YUEOHBIX 3a71a4; TIPUHUMATH 11eJTb
COBMECTHOH JCSITENbHOCTH, IIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUAB padoT, JOTOBAPUBATHCS, 00CYKIaTh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

e Y4YaCTBOBATH B IPYMIOBHIX (hopMax pabOThI (0OCYX AeHMS, 0OOMEH MHECHHUIA,
«MO3TOBBIE TITYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJIMHUPOBATh CBOW JIEHCTBHS C JAPYTHMMH YiICHAMH KOMAaHJIbI;
OIICHWBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuusepcanvnvie  pecynamuensie oeticmaus, obecneuugaom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzanus:

e COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BHIOUPATH CTIOCO0 pereHus
C Y4€TOM MMEIOIITUXCSI PECYpPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOU
uHopmaIuu.

CaMOKOHTPOJIb:

e BIQJCTh HABbIKAMU II03HABATEIbHONM pe(pIEKCUH KaK OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTATOB;
BJIAJETh CHOCO0AaMU CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca M
pe3ynbTaTa peuieHus MaTeEMaTUYECKOM 3a1auH;

e TINPEIBHUIETH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTHh IPH PELICHUU
3ajaud, BHOCHUTb KOPPEKTHUBBl B JI€ATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSAM, OOBICHATH
IPUYMHBI JOCTHKEHUS WIM HEIOCTH)KEHMSI pEe3yJIbTaTOB JEATEIBHOCTH,
HaXOAMTh OMINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIETBHOCTD U HEPIEHANKYISAPHOCTD MPSIMBIX
U IIJIOCKOCTEN.

KnaccuduumpoBarh B3aMMHOE pPAcHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYIPAHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOT'OI'PaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NUpaMuJa; NpU3Ma,
MPSMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHUS  JJiA
KIaccu@UKauy (BBIITYK/IbIE W HEBBINYKJIblE MHOTOTPAaHHUKHU; IpaBUIbHbIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuieIenuneabl).

OnepupoBath NOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO]I CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJEIOB, BBINOJHAThH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.



PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUUIECKUX BETUYMH MO 00pasiiaM WiH
AJIrOpUTMaM, IPUMEHSSI W3BECTHBIE AHAJIUTUYECKUE METOAbl IIPU PELICHUU
CTAaHJAPTHBIX MATEMATUUYECKHUX 3a7a4 HA BBIYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPELIHUBAIOIIUMHUCS IIPSIMBIMU.

PemaTte 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYMH MO 00pasliaM WiH
aJropuT™MaM, IPUMEHS HW3BECTHBIE AHAIIMTUYECKUE METOAbl IIPU PELICHUH
CTAaHJAPTHBIX MATEMAaTHYECKHUX 3aJa4 Ha  BbIUUCICHUE VYIJIOB  MEXIY
CKPCIIMBAKOIIUMUCI TMPAMBIMHA, MEXKAY NOPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU, IByTPAHHBIX YIJIOB.

Breruncnare 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOpMYJ; BBIYUCISATH COOTHOIIEHUS MEXIY
TJIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekath, mMpeoOpa3oBbIBATH M HUHTEPIPETUPOBATH HUH(OpMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax H
PUCYHKaX.

[IpumensaTy reoMerpuueckue (akThl ISl PEHICHUs] CTEPEOMETPUUYECKHUX
3a7a4, IPEANOJIararMx HECKOJIbKO IaroB PELICHUs], €CIU YCIOBUS TPUMEHECHUS
3aJ1aHbBI B IBHOH (hopme.

IIpumenaTes mpocredmime OpOorpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUYECKHUX 3a]1a4.

[IpuBoauTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
YKA3HU, PACIIO3HABATh MPOSBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

IIpuMmeHATh MOJy4YEeHHbIE 3HAHUS Ha IIPAKTUKE: AHAJIUM3UPOBATh pPEajbHbIC
CUTyallUM W TMPUMEHATh HW3YYEHHBIE TOHATHUS B NPOLECCE IOUCKA PELICHUS
MareMaTu4ecku CHOpMYJIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIE
CATyallUM Ha A3bIKE TE€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHIATUIM U TEOPEM, armapara aareopbl; penarhb
MPAKTUYECKUE 3a1a4H, CBA3aHHBIC C HAXO0XKICHUEM F€OMETPUUECKUX BEJIMYMH.

11 KITACC

OnepupoBaTh MOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
[MWIMHAPAYECKOW  TOBEPXHOCTH;  MWJIWHAP;  KOHHWYECKas  TOBEPXHOCTH,
o0pa3yrolne KOHUNIeCKOH TOBEPXHOCTH, KOHYC; chepudecKasi TOBEPXHOCTb.

PacriosnaBath Tena BpareHus (IWIAHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccuduimpoBaTs B3aMMHOE pacrioioKeHue cepbl U MIOCKOCTH.



OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Boruncnate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeNn  BpalleHMS,
reOMETPUUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OnepupoBaTh NOHATHUSMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy WU
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbraucnasTh COOTHOLIEHUST MEXIYy IUIOMIAIAsIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.

N3o0paxarh u3ydaemble (UTYpbl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhbInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUs TEJ BPALLCHMUSL.

W3BnekaTh, HHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTeXax U
PHUCYHKaXx.

OmneprpoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BeIMOnHATE JOEHCTBHUS  CIOXKEHHsS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IpuMeHATh paBUIIO MapajieenuIea.

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJl MEXIy
BEKTOpaMU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIIpHOE MPOU3BEIAEHUE, pPACKIaAblBaTh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IIOCKOCTh YPaBHEHUEM B JEKapTOBOM cucTeMe KOOPAUHAT.

[IpumensaTs reomeTpuyeckue (HakTbl Uil PEUICHHs CTEPEOMETPUUYECKHUX
3a/1ay, MPEeANnoIaralouX HECKOJIbKO IaroB PelIeHUs, €ClId YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemarp mpocreiiine reomMeTpuyeckue 3afadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3agauM Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOUIEHUH W
HaXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH O 00pa3laM WIH alfOPUTMaM, PUMEHSS
M3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpumeHATh mpoCTEHIIME NPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/ad.



IIpuBOINTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh MONMY4YECHHBIE 3HAHHUS Ha IPAKTHKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATHUS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallud Ha $A3bIKE TE€OMETPUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEINU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYNH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBO 4acoB

Ne HanMeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
n/n NporpamMmMbl Bcero Konrpoaeurre o0pa3oBaTejibHbIE pecypchbl
padoThbI
| BBenenue B ctepeoMeTpuio 10
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH
3 HepHeHI[I/IIEyJ'ISIpHOCTB HPSAMBIX U 12
IUIOCKOCTEH
4 Yrisl MeXAy NPSMBIMU U INIOCKOCTSAMU 10 1
5 MHororpaHHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acos

DJIeKTpPOHHBIe (LM (pPOBbIE)

Ne ni/m KonTpoabHbie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThbI
Tena BpareHus 12
OOBEMEI TET 5 1
BekTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenwue, 06061IeHNE, 7 |
cUCTeMaTH3arus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
uugpoBbIie
Nen/m | Tema ypoka KonTpoabHbie op
Bcero o0pa3oBaTejIbHbIE
padoThI
pecypcsl

OCHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA, PsMasi, INIOCKOCTb,
npocTpaHcTBO. [IpaBmina n3o0paxeHus: Ha PUCYHKaX: H300paKeHus
IUIOCKOCTEH, MapajuIeIbHBIX IPAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MEpCCCKAIMUECS INIOCKOCTH, ICPCCCKAOIIUECCA ITpAMad U

2 IUIOCKOCTb

3 [lonsTHs: nepecekaroniyecs MIOCKOCTH, IEPECEKAIOIUECS IpsAMas U
IUIOCKOCTb

4 3HAaKOMCTBO C MHOTOI'paHHUKaMHM, U300paKeHHe MHOIOI'PaHHUKOB Ha
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

5 HauanbHble cBefieHHs 0 KyOe U UpaMue, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIpaHHUKOB

6 HayvanbHble cBesieHus 0 KyOe U mupamuJie, X pa3BEPTKU U MOJAEIIH.
CeueHust MHOTOIpaHHUKOB

7 [onsaTne 06 aKCHOMAaTHYECKOM ITOCTPOSCHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

g [ToHsTHE 00 AKCMOMATHYECKOM MTOCTPOCHUN CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

9 [ToHsTHE 00 AKCMOMATHYECKOM MTOCTPOCHUN CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

10 [TonsTe 06 akCMOMaTHYECKOM OCTPOEHUHU CTEPEOMETPUU: aKCUOMBI




CTCPCOMETPUHN U CIICACTBHA U3 HUX

Bzanmuoe PACIIOJIOKCHHUE MIPAMBIX B IIPOCTPAHCTBE!

i nepeceKaoluecs, napauieabHble U CKPEIUBAIOLINECS MPSMBbIE !
[TapamienbHOCTh IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:

12 napaJijiebHbIE NIPSIMBIE B IPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX 1
IPSIMBIX

13 [TapanaenbHOCTb NPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: 1
[TapaienbHOCTE IPSIMON U INIOCKOCTH

14 VYIuIBI ¢ COHANPABIEHHBIMU CTOPOHAMU 1

15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE 1

16 Yros Mexay NpsAMbIMU B IPOCTPAHCTBE 1

17 [TapaynenpbHOCTh INIOCKOCTEN: MapajulebHbIE TUIOCKOCTH 1

18 CaolicTBa napajuienbHbIX JIOCKOCTEN 1

19 [Ipocreiimye npocTpaHCTBEHHbIE (PUIYPBI HA INIOCKOCTH: TETPa’ap, 1
Ky0, mapasuienenumnes

20 [TocTpoenue ceuenuit 1

21 ITocTpoeHue ceuenuit 1

” KontponbHas pabdora no reme "[IpsiMble 1 IIIOCKOCTH B |
npocTtpaHcTie. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN"

3 [TepnieHIUKyJIAPHOCTD MPSIMON U TUIOCKOCTH: NEPIEHINKYIISIPHBIE |
IpsIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U NEPIEHANKYJIISPHbIE K IUIOCKOCTH 1

25 [Ipsimble napasuienbHble U IEPIEHANKYJIIPHBIE K IUIOCKOCTH 1

26 [Ipu3Hak nepneHuKyJISpHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3Hak nepneHaIuKyJIIPHOCTH NPSIMOM U TIJIOCKOCTH 1

28 Teopema o npsAMol neprneHAUKYISIPHON TNIOCKOCTH 1




29

Teopema o npsAMO¥ MepreHAUKYISIPHON TUIOCKOCTH

30 Teopema 0 mpsAMOM NEPICHANKYISIPHON MIIOCKOCTH 1

31 [lepnieHIuKyIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, 1
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

1 [lepnieHIUKyIISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, 1
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH

1 [lepnieHIUKyIISIp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, 1
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH

34 [lepneniukysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, |
paccTosiHuE OT NPSIMOM A0 INIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U TIIOCKOCTHIO 1

36 [lepneHIUKyISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH |
JBYX IIJIOCKOCTEH

37 [TepnieHAUKYJIAPHOCTD IIOCKOCTEN: MPU3HAK NIEPIEHINKYIISIPHOCTH |
JBYX IIJIOCKOCTEH

13 [TepnieHAUKYJIAPHOCTD IIOCKOCTEN: MPU3HAK NIEPIEHINKYIISIPHOCTH |
JIBYX TIJIOCKOCTEH

39 TeopeMa 0 TpEx MEPHEHAUKYIIAPAX 1

40 Teopema o Tpéx nepHeHAuKyIsIpax 1

41 TeopeMa 0 TpEX NEpHEeHAUKYIApAX 1

42 JIByrpaHHbIN yToJ, JMHEHHBINA yTOJl JBYTPAHHOTO yIJia 1

43 JIByrpaHHBIN yroJl, TMHEHHBIN yroJl ABYTPAHHOTO yria 1

m Konrtponsnas padora no temam "[leprneHaAuKyISIpHOCTD MPSMBIX U |
iockocTe" u "YTribel Mex Ay IpsMBIMU U IJIOCKOCTAMU"
[loHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPaHHMKA,

45 BBIITYKJIbIE U HEBBIITYKJIBIE MHOTOTPAaHHUKY; Pa3BEPTKA 1

MHOI'OrpaHHHKa




HpmMa: N-yroJjibHas Ipu3Ma; rpaid 1 OCHOBAHUS IIPU3MBI; IIpAMasa U

46 HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS IOBEPXHOCTh MPU3MBI !

47 [Tapannenenunen, npsaMOYTroJIbHBIN TApaICIICIUIE U €0 CBOMCTBA 1
[Iupamuna: n-yronbHasi nupamuzia, TpaHd 1 OCHOBAHUE NTUPAMMU/IBL;

48 OOKOBas U NOJIHAs TOBEPXHOCTh MUPAMUbl; IPABUIIbHAS U YCEUEHHAS 1
nupamuia
[IpaBuiibHBIE MHOTOI'PaHHUKHU: ITOHATHE NPAaBUIBHOIO

49 MHOT'OI'PAaHHMKA; IIPAaBUIIbHAS IIPU3Ma U NIPABUIIbHAS IMPAMHUJIA; 1
MpaBUJIbHAS TPEYToJbHAas MMPAMUAA U MPaBUIBHBINA TETpadp; KyO

50 [IpencrasieHne 0 NpaBUIbHBIX MHOIOTPAaHHUKAX: OKTa3Ip, |
JOJIEKa’AP U UKOCAIP.
CuMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTH. DJIEMEHThl CAMMETPUH B TUPAMHIAX, 1
napajuleIenuIeax, IpaBUIbHBIX MHOTOTpaHHUKAX

52 Brruucienue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHasu, yribl 1
[Tnoutanp 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM

53 IIPU3MBI, IUIOIIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOW ITOBEPXHOCTU 1
MIPSAMOY IPU3MBI
[Tnomanas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM

54 MUPaMU/IbI, TEOPEMa O TUIOIMIAAN OOKOBOM MOBEPXHOCTH YCECUEHHON 1
MUPAMUIBI

55 KonrtponsHas padora no Teme "MHororpaHHUKH" 1

56 [TonsTre 06 06bEMe 1

57 O6bEM upaMuIbl 1

58 O0bEM upamMuIbl 1

59 O06BEM nupaMubl 1

60 O0BEM TMpaMHIBI 1




TJI0MA b OOKOBOM M IMOJTHOM MMOBEPXHOCTH

61 O0BEM IPU3MBI 1
62 O06BEM IPU3MBI 1
63 O06BEM IPU3MBI 1
64 Konrtponsnas padora o teme "OO0bEMbI MHOTOTPaHHUKOB" 1 1
65 [ToBTOpenue, 06061IeHNE cucTeMaTu3alus 3Hanui. [locTpoenue |
CEUYEHUN B MHOTOTPAHHHUKE
[ToBTOpEeHue, 06001IeHNE crcTeMaTH3alus 3HaHui. Beruncienne
66 pacCTOSIHUM: MEXIY JBYMS TOUKAMHU, OT TOUKHU 10 IPSIMOM, OT TOUKHU 1
710 TUTOCKOCTH, MEX]Ty CKPEIUBAIOIIIUMUCS TPSMBIMHU
67 Wrorosast koHTpoONBHAS paboTa 1 1
IToBTOpenue, 00o0IIEHNE cucTeMaTU3alus 3HaHUH. Berancienne
68 YTJIOB: MEXK/Y CKPEIIHUBAIOIIUMHUCSA MIPSIMBIMU, MEX]TY PAMON U 1
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIIIOB MEXKAY IIIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne n/n Tewa ypoka KonTtpoJibubie HuppoBLIe
Bcero o0pa3oBaTejIbHbIE
padoThbI pecypeni
1 [unuHapuyeckas MoBEpXHOCTb, 00pa3yroue HUIHHIPHIECKON 1
MOBEPXHOCTH, OCh IIMINHIPUYECKOMN MOBEPXHOCTH
, [{umHap: ocHOBaHUS B OOKOBAs IIOBEPXHOCTH, 00pa3yroias U 0Ch; |




N3o0pakeHue mumnHIpa Ha TuIockocTd. Pa3BépTka nunuaapa. CeueHus

3 nuIMHAPA (TI0CKOCTHIO, TapATIJICIbHON WU TIEPIICHAUKYIIPHON OCH
UIHH]IPA)

4 Konunueckasi moBepXHOCTb, 00pa3yolie KOHUYECKOM MOBEPXHOCTH, OCh
Y BepIIMHA KOHMYECKOH MTOBEPXHOCTH

5 Konyc: ocHOBaHue 1 BepiIrHA, 00pa3yromias U OCh; IJIOHIalb OOKOBOU U
MIOJTHOM TIOBEPXHOCTH

6 Y cedéHHBIN KOHYC: 00pa3yIolue U BBICOTa; OCHOBAHUS U OOKOBas
MOBEPXHOCTh
N306paxeHne konyca Ha iockocTH. Pa3Béprka konyca. Ceuenust

7 KOHYca (TUIOCKOCThIO, MapaIeIbHONH OCHOBAHUIO, M IJIOCKOCTHIO,
MPOXOJISIIEH Yepe3 BEPIINHY)

8 Cdepa u map: meHTp, paanyc, TMaMeTp; IIOMIA b MOBEPXHOCTH Chepbl

9 B3anmHoe pacrionoxenne cepsl U TNIOCKOCTH; KacaTelbHasl III0CKOCTh
K cepe; mmomanb chepbl

10 Nzob6paxenue chepsr, mrapa Ha mockoctd. CedeHus mapa

11 KomOuHanus Ten BpaieHus 1 MHOTOTPaHHUKOB

2 MHororpaHHHK, OMUCaHHBIN 0KOJI0 chepsl; chepa, BIHUcaHHAS B
MHOTOTPaHHUK WU B TEJIO BPALLCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TeI

14 OO0BEM UIIHHIPA, KOHYCA

15 O06BEéM mapa u riomaab chepbl

16 [Tono6usie Tena B mpoctpaHcTBe. COOTHOUICHHSI MEXKAY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEIN

17 Kontponbnas padora mo temam "Tena Bpamenus" u "O6bembl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHUE BEKTOPOB
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YMHOXKEHHE BCKTOpa Ha YUCJIO

PasnoxeHue BekTopa 1o TpéM HeKOMILIaHApHBIM BekTopam. [IpaBuio

21 napajuiesenumneia !

2 Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUI IEUCTBUM C 1
BEKTOpaMHU

” IIpsimoyronbHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTh |
BekTopa. [Ipocreiine 3anaun B KoopauHaTax

24 VYron mexay Bekropamu. CKasipHOE MPOU3BEICHUE BEKTOPOB 1

25 Beruncnenue yrioB Mex1y OpsMbIMH U IITIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUN T€OMETPUYECKUX 3a]1a4 1

7 KonrponbHas padora no teme "BeKkTopbl 1 KOOpIUHATHI B 1
npocTpaHcTse"

)3 IToBTOpenue, 00o0IIeHNe U cucTeMaTH3alus 3HaHui. OCHOBHBIE 1
¢burypsl, GpakThl, TEOpEMBbI Kypca IJIaHUMETPUU

29 [ToBTOpenue, 06061eHne 1 cucTemaTh3anus 3HaHui. OCHOBHBIE |
¢burypsl, ¢pakThl, TEOpEMBbI Kypca IJIaHUMETPUU

30 [ToBTOpeHme, 0600IIEHNE U CUCTeMAaTH3alus 3HAaHUW. 3a1auun |
IUTAHUMETPUH U METOJIbI UX PELICHUS

31 [ToBTOpeHue, 06001IeHNe U cUCTeMaTH3aIusl 3HAaHUH. 3a1aun |
IUTAHUMETPUH U METOJIbI UX PELICHUS

19 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alus 3HaHui. OCHOBHBIE |
¢burypsl, pakThl, TEOPEMBbI Kypca CTEpeOMETPUU

33 Hrorosast koHTposIbHAS paboTa 1

34 [ToBTOpEeHmE, 0600IIEHNE U CUCTEeMAaTH3allus 3HAHUT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




®opma ydyera padoueil NpOrpaMMbl BOCIIUTAHUSA

BocnurarenbsHbli NOTEHIMAT Y4€0HOT 0 IpeaMeTa, Kypca (B TOM YHCJ/Ie BHEYPOUHOH [1eATeJIbHOCTH), y4e0HOI 0
MoayJsi «MaremaTukay peanusyercs 4epes:

- MPUBJICYCHUE BHUMAHUS 00yYarOIIUXCSl K ICHHOCTHOMY aCIEKTY M3yYaeMbIX Ha ypOKax SIBIICHUM, OPTraHU3AINIO UX
paboThI C MOTYyYaeMOI Ha YpOKE COLIMAIbHO 3HAYUMOMN MH(pOpMalLIKel, THULIMUPOBAHUE €€ 00CYKI€HHUS, BbICKa3bIBaHUS
00y4YarOIIMMKCS CBOETO MHEHUS T10 €€ MOBOLY, BHIPAOOTKH CBOETO K HEH OTHOIICHMUS;

- IEMOHCTPALMIO 00YYAIOIIUMCS TPUMEPOB OTBETCTBEHHOT'0, TPAXKJAHCKOTO MOBEJCHUS, IPOSBIICHUS YEIOBEKOIIOOUS U
100pOCEPAEUHOCTH, Yepe3 MO00P COOTBETCTBYIOIIMUX TEKCTOB JJIA YTEHUS, 3a]1a4 JJIsl PEIIeHHUs], MPOOJIEMHBIX CUTYaIui
JUTsL OOCYXKJICHHUS B KJIacce;

- MPUMEHEHHE Ha yPOKAaX HHTEPAKTUBHBIX (OPM pabOThI C 00YUYAIOIIUMHUCS: HHTEIJIEKTYIbHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATENIbHYIO0 MOTUBAIIUIO O0YYAIOIINXCS; TUCKYCCUN, KOTOPBIE TAI0T O0YYaIOIIMMCS BO3MOKHOCTh MPUOOPECTH OTIBIT
BEJICHUS KOHCTPYKTUBHOTO JUAJIOTa; TPYNIOBOM padOThI ik pabOTHI B Tapax, KOTOPhIE y4aT 00yJaroIMXCcss KOMaHTHON
paboTe 1 B3aMMOJCHCTBHIO C IPYTUMHU 00YyUYaIOUTIMHUCS;

- IHULIMMPOBAHUE U MOAJIEPKKY MCCIIEIOBATENBCKOM AESITEIbHOCTH O0YYAOIINXCS B paMKaxX peanu3aluyd MU
WHJIMBUAYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB, UTO JACT 00YyYaIOUMCsl BO3MOXKHOCTh IPHUOOPECTH
HaBBIK CAMOCTOSITEJILHOTO PEIIEHUS TEOPETUUECKOU MPOOIeMbl, HABBIK TeHEpUPOBaHUS U OPOpMIICHHS] COOCTBEHHBIX
WJIed, HaBBIK YBAXKUTEILHOT'O OTHOIICHUS K UyKUM HUJIesIM, OPOPMIICHHBIM B paboTax APYyrux MCCIea0BaTeNIeH, HaBbIK
MyOJIMYHOTO BBICTYIICHUSI TIEPET Ay IUTOPUEH, apTyMEHTUPOBAHUS U OTCTaWBaHUs CBOCH TOUKH 3pEHUS;

- yepe3 OpraHU3alvio U MPOBEJACHUE PA3ITUYHBIX MEPOIPUSATHI BO BHEYPOUHOE BPEMSI.

Meponpusartus
1 yeTBepTb | 2 yeTBEpPTH 3 yeTBEpPTH 4 yeTBEpPTH
LLikonbHasa | 3agaHma Ha [MpoeKTHas BHeknaccHoe MmepornpuaTtme no
o/IMMNMaga | MaTeMaTUYECKYIO neatenbHOCTb | MaTeMaTuKe, 10 knacc «Ox, yXK 3Ta
rPaMOTHOCTb MaTtemMaTtuka'»
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Kpurepun oneHk#n yueOHOM 1eATEJIbHOCTH 110 MATEMATHKE

OHI/IpaHCB Ha 3TH pCKOMCHAAINH, YUUTCIIb OLICHUBACT 3HAHUA, YMCHUA U
HABBIKH YUJaIIUXCA C YICTOM UX MHIAWBUIYAJIBHBIX OCOOCHHOCTEH.

1. Conepxanne ©u  o0beM  MaTepualna, MOJIEKAIIETO  IMPOBEPKE,
onpenensercss nporpammoi. Ilpu mnpoBepke ycCBOEHHs Marepualia HYKHO
BBISIBJISITH TIOJIHOTY, IPOYHOCTh YCBOCHHS YYallUMHUCS TEOPUU U yMEHUSA
MPUMEHSITh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalUsIX.

2. OCHOBHBIMHM (pOpMaMH NMPOBEPKU 3HAHUIN U YMEHUH, ydaluxcsl Mo
MaTeMaTHUKE SIBJISIOTCS MMCbMEHHAs! KOHTPOJIbHAs padoTa U YCTHBIH OIpoc.

3. Cpeny norpenrHoCTe BhIICTISIOTCS ONTUOKA U HETOYETHI.

a. HOTPELIHOCTh CYUTAETCS OLIMOKOM, €CIIM OHA CBUJIETENBCTBYET O TOM,
YTO YYEHHK HE OBJIAJIEJI OCHOBHBIMH 3HAHUSMM, YMEHUSIMH, YKa3aHHbIMH B
IIporpaMMe.

0. K HemoueTaM OTHOCATCA MOTPEIIHOCTH, CBUACTEIbCTBYIOIIUE O
HEJOCTaTOYHO IIOJTHOM WJIM HEIOCTAaTOYHO IPOYHOM YCBOCHUM OCHOBHBIX
3HaHUW W yMEHHMH MU 00 OTCYTCTBHHM 3HAHUM, KOTOpbIE B MpOrpaMMe He
CUUTAIOTCSI OCHOBHBIMH.

B. HENOYETAMH TAKXE CUYUTAIOTCA: MOTPEIIHOCTH, KOTOPHIE HE NPHUBEIU K
UCKQXEHHUIO CMBbICIA IOJIYYEHHOIO YYEHUKOM 3aJaHus WIM Ccrocoda ero
BBINIOJIHEHUA: HEAKKypaTHasl 3aliCh, HEOPEKHOE BHITIOJHEHUE YePTEXka.

4, 3a}IaHI/I$I AJI1 YCTHOT'O Y ITIMCBbMEHHOI'O OITpOCa yUaIlUuXCs COCTOAT U3
TCOPCTUUCCKHUX BOIIPOCOB U 3a1a4.
a. OTBCT Ha TGOpGTI/I‘IGCKI/Iﬁ BOIIPOC CUHTACTCA 663YHp€‘{HBIM, cClIn 110

CBOEMY COJICP)KAHHUIO ITOJHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKHUT BCE
HEOOXOIUMBIC TeopeThueckue (akTel W OOOCHOBAHHBIC BBIBOIBLI, a €ro
U3JI0KEHWE M THChbMEHHAs 3alMCh MATEeMaTHYECKH T'PAMOTHBI M OTIMYAOTCS
MIOCJICIOBATEIHFHOCTHIO M aKKYPATHOCTHIO.

0. pEIIeHHE 3a7a9d CUYUTACTCS OE3yNPEUHbIM, €CJIM MPABUILHO COCTABIICHA
KpaTKasl 3alucCh, BEIOpAH CTIOCOO PENICHHs, CaMO PEIICHHE COMPOBOXKIACTCS
HEOOXOTUMBIMUA OOBSICHEHUSMHU, BEPHO, BBITIOJIHCHBI HYKHBIC BBIYMCICHUS U
npeoOpa3oBaHus, IMOJIYYeH BEPHBIA OTBET, IOCJICAOBATEILHO W aKKypaTHO
3aMrcaHo PEIICHHE.

5. OrleHka OTBeTa y4yaluxcs Mpyu YCTHOM U TUCbMEHHOM OMpoce
MIPOU3BOJIUTCS MO 4-X OAIIBHOH («5», «4», «3», «2») cucTeMe.



6. YyuTenp MOXKET MOBBICUTh OTMETKY 32 OPUTHMHAIBHBIN OTBET Ha BOIIPOC
VI OPUTMHAIIBHOE PEUICHUE 3aJauyH, KOTOPbIE CBUAETEIBCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTHH YyUalllerocs, 3a pelieHue Oosiee CIOXKHOW 3aauu
WIM OTBET Ha OoJiee CIOXHBIM BOMPOC, MPEHTOKECHHBIE YYalleMycCs
JOTIOJIHUTEIIBHO MOCIIE BBITIOTHEHUS UM 3aJIaHUS.

7. HNTOroByro OILEHKY ONpEAENisioT, B IEPBYKD OYEPEb, OLECHKHA 3a
KOHTPOJIbHBIE Pa0OThI, 3aT€M — MIPUHUMAIOTCS BO BHUMAaHUE OLICHKH 3a JIPyTHe
MMCbMEHHBIE W TMPAKTUYECKHE palOOThl, U JUIIL B TOCICIHIOI OYepeab —
npoure OIeHKH. [Ipu 5TOM yuuTenb AOMKEH YUYUThIBaTh U (PaAKTHUECKUU
YPOBEHb 3HAHUW U YMEHUM YUEHHKa Ha KOHEIl YeTBEPTH, TPUMECTPA.

8. Umoeosas oyenxka 3a 200 BBHICTABISETCS HAa OCHOBAHUM YETBEPTHBIX,
TPUMECTPOBBIX OIICHOK, HO TaKXke C 00s3aTeIbHBIM Y4YeTOM (HaKTHUYECKOTO
YPOBHS 3HAaHUU yUEHUKA Ha KOHEILl ro/1a.

Onenka YCTHBIX OTBE€TOB oﬁyqamumxcsl.

Omeem oyenusaemcsa ommemrkou «5», eciu odyuarouwuiica:
- MOJTHO PacKpbLI COICpKAHNE MaTepuaa B 00beMe, MPeTyCMOTPEHHOM
IPOrpaMMoOi U y4eOHUKOM;
- U3JIOKHUII MaTepuall TPAMOTHBIM SI3bIKOM B OMPEAENICHHON JOTUYECKON
MOCJICIOBATEIPHOCTHA, TOYHO HCIOJIB3YSI MATEeMaTHYECKYI0 TEPMHUHOJOTHUIO H
CUMBOJIUKY;
- MPABUIIHLHO BBITIOTHIII PUCYHKH, YEPTEXKH, TPAPUKH, COMYTCTBYIOIIHE
OTBETY;
- MoKa3ajdl yMEHHE WJUIIOCTPUPOBAThH  TEOPETUYECKHE  TOJIOKEHUS
KOHKPETHBIMU TIPUMEPAMH, IPUMEHATh UX B HOBOW CUTYAIIMH MPU BBHITTOJIHEHUH
MPAKTUYECKOTO 3a/1aHUS;
- MIPOJIEMOHCTPHUPOBAJ YCBOCHUE PaHEE N3YUYCHHBIX COITyTCTBYIONTUX
BOIIPOCOB, CHOPMHUPOBAHHOCTH M YCTOHYMBOCTH MCTIOJIB30BAHHBIX TIPH OTBETE
YMEHUH U HaBBIKOB;
- OTBEYAJI CAMOCTOSTEIHHO 0€3 HABOSIINX BOTIPOCOB YUUTEIISI.
Bosmooichvl 00Ha — 08e HemouHocmu npu oceewjeHuY 6MopoCmMeneHHbIX
B0NPOCOB UNU 8 BbIKIAOKAX, KOMOPble VHEHUK JIe2KO UCHPABUTL N0 3aMeUaAHUIO
yuumers.

Omeem ouyenugaemca ommemkoiu «4», €Ciii OH yJIOBJIETBOPEH B OCHOBHOM
TpeOOBaHMUAM Ha OTMETKY «5», HO TIPU STOM UMEET OJMH U3 HEJJOCTaTKOB: B
U3JI0’KEHUH JTOMYIICHBI HEOObIINe MPOOETbl, HE HCKA3UBIINE
MaTeMaTHYECKOTO COJICpKaHUs OTBETA, HCTIPABJICHHBIE 110 3aMEYaHHIO
YUUTEIS.



= AOITYIICHBI OIIMOKHU MJIM OoJice ABYX HCAOYCTOB IIPH OCBCUICHUU
BTOPOCTCIICHHBLIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIC YUCHUK JICTKO
HCIIpaBUJI 110 3aMCYAHUTIO YUUTCIIA.

Ommemka «3» cmagumca 6 c1edyrluux cayuanx:

= HEMOJIHO WUJIM HETOCJIEI0BATEIbHO PACKPHITO COJIepKaHUEe MaTepHraia, HO
MOKa3aHo oOllee IMOHMMaHWE BONPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHbBIE JIsl TalbHENUIIIEr0 YCBOSHUS IIPOrPaMMHOT0 MaTepurara;

- MMEJTUCH 3aTPYAHEHUS WU JOMYIIECHBI OIIMOKU B OTIPE/ICTICHUHN TTOHSATUI
U HCMOJb30BAaHUU MATEMAaTHUUYECKON TEPMUHOJOTHUM, YEpPTEkKax, BBIKJIAJIKAX,
WCIIPaBIICHHBIC MOCIIE HECKOJIBKUX HABOISAIIMUX BOIIPOCOB YUUTEJIS;

- YYEHUK HE CIPaBWICS C NMPUMEHEHHWEM TEOPUU B HOBOU CHUTyaIlUu MPU
BBITIOJTHEHUY TIPAKTHUYECKOTO 3a/IaHMs, HO BBIMOJHUI 3aJIaHUsl 00s3aTEILHOIO
YPOBHSI CIIOKHOCTH TIO JIAHHOM TEME;

- MIPU 3HAHUU TEOPETUYECKOI0 MaTepuaia BhIABICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh YMEHUHN U HABBIKOB.

Ommemka «2» cmagumca 6 ciedylouux cayvanx:

- HE PACKPBITO OCHOBHOE COJIep KaHUe Yy4eOHOro MaTepuarna;

- 0oOHapy»XeHO HEe3HAHUE WJIM HETIOHUMaHUE YYCHUKOM OOJIBIICH WU
HamOoJiee BAKHOM YacTH y4eOHOTO MaTepHaa;

- JIOTYIIIEHBI OIMMOKKH B OMPECICHUN TOHSITHH, MPU HUCIOJb30BAaHUU
MaTeMaTU4eCKOM TEPMHUHOJOTUM, B PUCYHKaX, 4YepTekax WU Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABIICHBI MOCJIE HECKOJIBKUX HABOJISIIINX BOTPOCOB
YUUTEISL.

- Y4YEHUK OOHApY>KWJI MOJHOE HE3HAHUE U HETIOHUMAaHUE U3y4aeMoro
MaTrepurala Ui He CMOT OTBETUTh HU HAa OJIMH U3 TIOCTaBJIEHHBIX BOIIPOCOB MO
U3y4aeMOMY MaTepuaiy.

O]_leHKa TEKYIIUX MMCbMCHHbBIX paﬁoT

[Ipn oueHke MOBCEIHEBHBIX O0OyYaromux padoOT MO MaTeMaTUKE YYHUTElb
PYKOBOJICTBYETCS YKa3aHHBIMM HOpPMaMHU OIIEHOK, HO YUYWTBHIBAET CTENEHb
CaMOCTOSATENIbHOCTH BBIMOJHEHUS PabOT yUaluMHUCH.

Obyuarowue TUCbMEHHBIE pabombl, BBITIOJIHEHHbIE YYAIIUMUCS BIIOJIHE
CaMOCTOATEIIBHO C IPUMEHEHHEM PaHEE N3YUYEHHBIX U XOPOILIO 3aKPEIJIEHHBIX
3HAaHUH, OLIEHUBAIOTCA TaK ke, KaK U1 KOHTPOJIbHbIE PaOOTHI.

Obyuarowue TUCbMEHHBIE pabombl, BHITIOIHEHHbIE BIOJIHE CAaMOCTOSATENbHO, Ha
TOJIBKO YTO MU3YyYEHHBIE U HEJOCTATOYHO 3aKPEIUIEHHBIE IPAaBUJIa, MOTYT
OLICHUBATBHCS MEHEE CTPOTO.

Ilucomennvie pabomot, BHIIOJTHEHHBIE B KJIACCE € MIPEABAPUTEIBLHBIM pa30d0poM
UX MOJ] pyKOBOJCTBOM YUYHUTENs, OLEHUBAIOTCS 00JIee CTPOrO.



HHomawnue nucbmenHvle pabomuvl OIICHUBAIOTCS TaK K€, KaK KJIacCHas paboTa
o0Oydaromiero xapakrepa.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYECKOro aHaJIn3a, FeOMETPHSL.
['eometpus, 10-11 kmaccewsl/ Atanacsas JI.C., byty3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe ooiectBo «M3natenbetBo «IIpocBenienner
METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

Maremaruka: anredpa ¥ HadaJla MaTeMaTUIeCKOTO aHalIn3a, TEOMETPH.
I'eomerpus, 10-11 kmaccel/ Atanacsia JI.C., byry3zoB B.®., Kagomuies C.b. u

npyrue, AkuuoHnepHoe odiectBo «M3aarensctBo «IIpocBerienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/7f415¢e2e

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f41al2c
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