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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHETO OOIIeTro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHHWM, MPEABABIAEMBIX K
MaTEeMaTHYCCKOMY OOpa30BaHHMIO, M TPAJUIHUNA POCCHUKUCKOr0 00pa3OBaHMI.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KIIFOUEBBIMA KOMITCTCHIIMSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUII CaMOPa3BUTUS W HEMPEPHIBHOIO 00Opa3oBaHMS,
[IEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYarOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CPEOHETro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX H
MPEJAMETHBIX PE3YJIbTATOB OOyYEeHHsS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTug oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBLHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX NUCHMIUIMH. PazButne y oOydarommxcs
NPABWIbHBIX TPEICTABICHUNH O CYIIHOCTH M MPOUCXONKICHUH T€OMETPUUECKUX
a0CTpakifii, COOTHOIIEHHH PEATbHOIO M UACAIBHOrO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
reOMEeTPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJECIUPOBAHUS B HAYUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI
yYalmxcs, a TakKe KauyeCTB MBIIUICHHUS, HEOOXOIWMBIX [UIs ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHusA, Tak Kak oOO0ECrneYrMBaeT BO3MOKHOCTb H3YYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAINPaBIE€HHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MpIlIeHUE, (GOPMHUPYEMOE MPU HM3YUYEHHUU OO0YYarOIUMHUCS
MNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOCHUU LIEMOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJI€ pEHIeHUS TeOMETPUYECKMX 3a/lady, YMEHHE BBIJIBUTaTb W OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA IMPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSX MAESATENIbHOCTU 4YenoBeka. OpueHTalusi 4esloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObiTUdA, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHPA, YCIOBHUE YCHEHIHOTO MO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  ONepuUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBENUHSAET pa3Hble BUABI y4YEOHOM H TPYIOBOH NEATEIHLHOCTH,
ABJISIETCSI OJHUM W3 TMPO(ECCHOHANBHO BaXKHBIX KAauecTB, MO3ITOMY aKTyajbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKON AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHus mnporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHuss — o001meo0pa3oBaTenbHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  0OecriedeHHe  BO3MOXHOCTH  NPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUM,
crenu@UIHBIX T€OMETPUH, BOBMOXKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CHELUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BaHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€Ha JJid
oOyJarolmxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOIO oOmIero oopasoanusi. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUM M HEOOXOAUMBIE [UIsl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HU3YYUTh I'€OMETPHUIO OoJjee
rIyOOKO, €clii B JalbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHANBHON AEATETBHOCTH.

JlocTvkeHrne 1enu OCBOEHHUs MpOorpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajayaMu  OCBOEHHs  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISItOTCS:

e (opMupoBaHuE MNpPEACTABIEHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

o (opMupoBaHHE MpPEICTaBICHUs O MHOTOTPAHHHMKAX M TeJaxX BpalleHHus
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIONIUX ONUCHIBATH
Y U3y4aThb pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPA;

e (QopMupoBaHHME YyMEHHsS paclO3HaBATh Ha YepTEkKax, MOAEIIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lay Ha MOCTPOCHHS Ha M300payEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  pEHIeHUS  OCHOBHBIX  THUIIOB  3a]ady;
dbopMHpOBaHUE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTeJbHbIE
pacCcykKJeHUsT B XOJE pEUIeHUs CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COAEPIKAHUEM;



e Ppa3BUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;

e (opmupoBaHue (GYHKIIMOHAIBHOM TPaMOTHOCTH, pENEeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMpPOBATH HX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIHN, IPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUN amnmapaT il PEUIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4yeHWs 3a]ad, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYAIIUXC B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO37aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBHUSAX OTBJICYEHHS OT
HaIJIATHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozaepikarelibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpaueHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHNE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs pabouell MporpaMMmbl, pachpeAci€HHbIM MO ToJaM OOydYeHHUs,
CTPYKTYpUPOBAHO TaKUM OO0Opa3oM, YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
HNOHATUAMHU Y HaBbIKAMHU OCYUIECTBISJIOCH MOCIEA0OBATENBHO U MOCTYNATENBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKNCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O00YYarolUXCs, paclupss U
yriyosss e€, o0pasys MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpuun orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kmacce, Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajuleNIbHble W CKpeluBaronuecs mnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IApaJUIC/IbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajyiebHbIX TUIockocTel. [IpocTteifmue mnpocTpaHcTBeHHBIE (PUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; IoCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MAPAJIIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
NEPIECHAUKYJIIPHON IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TNpsAMOM [0  IJIOCKOCTH,  HOpOeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTPaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCceu€éHHas nupamMuga. OJIEMEHTBl NpuU3Mbl W nUpaMmuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IPU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTroOjbHAsA NUPaAMUAA W IPABUIbHBIN
terpadap; KkyO. IlpencraBienve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.

CumMmeTprs B MNPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTH.  DJIEMEHThl CUMMETPUM B  NHUPaMHJAX, NapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Boeruncienrne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, WAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHPUYECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ylas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHME U BeplliMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETp; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3aumHuoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0Ia/1b ChEepHl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0OBEM 11apa U 1ioaab cQepol.

[Togo6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuennss mwiMHApa (MapaUleIbHO M TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajUlebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocty U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHrue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenve yrioB Mexy NpsMbIMHA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



INNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYyTaMU B COOTBETCTBHM C HX
(YHKIUSMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTWKEHUAM POCCUMCKHMX MAaTEMaTUKOB M POCCUHUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C NMPAaKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHHE YCTOMYMBOTO Oy AyIIEro.

JcTeTn4ecKoe BOCIMTAHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHU, paccyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HMHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas buznueckas AKTUBHOCTB); (bu3nuecKoro
COBEPILIECHCTBOBAHUS, npu 3AHATHIX CHOPTUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHWH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIlOB €&
pPa3BUTUS M 3HAYMMOCTH JJI1 Pa3BUTUS ITUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupda,  NpUuMeHeHue  J0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTpEeNeNCHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNpPeoOpPa3OBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (aKkTax, AaHHBIX, HAONIOACHUSIX U YTBEPXKICHMSIX;



npemjiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUNH;

e JIeNaTh BBIBOJBI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS Y BBIBOJIBL;

e BBIOMpATh CHOCOO pemieHus y4eOHOM 3amaur (CpaBHHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbHIOMpATh HauOoJiee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIHLCKU MHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBaThH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJBI IO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TPOIECCa, a TaKXKe BBIABUTATh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JACPUIUTHI HHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 331a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TPEIACTABICHHUSI,

e CTPYKTYypHUPOBaATh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecneuusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHayora, OOHapyKMBaTh pa3jInuUe€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI padbOT, JOTOBApPUBAThLCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYk1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABATEJIbHOW pediieKcuu Kak OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHXKEHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MNOHATUAMHU: TOUYKA, IPsIMAasi, TUIOCKOCTb.

[IpuMeEHATH aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuguimpoBaTs B3aUMHOE pACHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIM MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JJis
kjnaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIble MHOTOIPAaHHUKH; MPAaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenuIeabl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh ceyYeHUss MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIOJIHSTh
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarpb 3a1aun Ha HaxOXJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEHICHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pasliaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJIAPTHBIX ~MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMpPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHs CTePEOMETPUUECKHUX
3a/1a4, MPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh MNOHATHSIMHU: LMJIUMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimposaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (pOpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbraucnsTe COOTHOLIEHHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PpUrypax, MpEeACTaBICHHYIO Ha yepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpuMeHATh NpaBUiIo napajuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATe reomMeTpuueckue (aKThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Peware mpocreiine reoMeTpUYeCKUE 3a/1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemarp 3amauM Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTs NpocCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosan4yectBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) [Ipsimble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 |
[TapamienbHOCTB NPSMBIX U IUIOCKOCTEN
3 [lepnieHIUKYISPHOCTD NPSIMBIX U 12
IJIOCKOCTEN
4 VYTIibl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: CeueHMs], pACCTOSHUSA U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE

HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )

NMPOrpamMMbl Bcero o0pa3oBaTebHbIE

e padoThbl padoThI
pecypcebl

Tena BpaieHus 12

OO0bEMBI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE, . 1

cUCTEeMaTu3alus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTsbI

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTtejibHbIE

pecypcsl

OCHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTh, IpocTpancTBo. [IpaBuna
n300pakeHNs Ha PUCYHKAX: H300pakeHUs
HHOCKOCTCﬁ, nmapalyICJIbHBIX IMPAMBIX
(OTpe3KOB), cepeIMHBI OTpe3Ka

IlonsTus: NEpeCCKaArIMUECs IIIOCKOCTH,
NepeCCKarommecs npamas 1 rnioCKOCThb

IlonsTus: NEpCCCKaArOIMUEC IIIOCKOCTH,
IepeceKarommecs npamas 1 rmiI0CKOCTh

3HaKOMCTBO C MHOTI'OI'paHHHKaMH,
I/I306pa)KCHI/Ie MHOT'OT'PAaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTEIKAX

Hauanpabie cBeeHus o KyOe U mupamuze,
UX pa3BEPTKU U Mozenu. CeueHust
MHOT'OTPAHHUKOB

Hauanwsubie cBeneHus o kyOe U mupamuze,
UX pa3BEPTKU U Mozenn. CeueHust
MHOTOTPAaHHUKOB

[TonsaTHe 06 aKCHOMaTHYECKOM MOCTPOCHUU
CTEpEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX




ITonsTHe 00 aKCHOMAaTHYECKOM IMOCTPOCHHUU

8 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX
[ToHsATHE 00 AKCMOMATHYECKOM MTOCTPOCHUH

9 CTEepEOMETPUH: aKCUOMBI CTEPEOMETPHUH U
CIIECTBUS U3 HUX
[TonsTre 06 akcMOMaTHYECKOM IIOCTPOESHUU

10 CTEpPEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
B3anMHoOe pacnionoxeHue npsMbIX B

11 IIPOCTPAHCTBE: MepeceKaroIuecs,
napajuleJbHbIE U CKPEIMBAOIINECS IPSIMbIE
[TapamienbHOCT IPSIMBIX U IVIOCKOCTEH B

12 IIPOCTPAHCTBE: Napalie/IbHbIE IPSIMBIE B
MPOCTPAHCTBE; MapalIeIbHOCTh TPEX
IIPSIMBIX
[TapannenbHOCTb MPSAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapannenbHoCcTh NpsAMol 1
IUIOCKOCTH

14 VYTIiIbl ¢ COHaNpaBIEHHBIMUA CTOPOHAMHU

15 Yroa Mexay NpsAMbIMU B IPOCTPAHCTBE

16 Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapannensHOCTh IIOCKOCTEM:
napajulesbHbIe MJIOCKOCTH

18 CaolicTBa napaienbHbIX JIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI HA

IUIOCKOCTH: TETpadJip, Ky0, nmapaiesenumnes




20

[Toctpoenue ceueHuit

21 [TocTpoenne ceuennit
Kontposnbnas padora no teme "llpsimbie u

22 IJIOCKOCTH B IIpocTpaHcTse. [lapamienbHoCTh
MPSIMBIX U MJIOCKOCTEN"

23 IlepnieHqUKYIAPHOCTD NPSMOM U IUNIOCKOCTH:
NIEPIEHIUKYJISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

24 IIpsimble napasuieabHbIe U
NEPIEHANKYIISPHBIE K INIOCKOCTH

)5 IIpsimble napasuienbHbIe U
MEPIEHANKYJISIPHBIE K TNTIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIPHOCTH IPSIMOM U
IIJIOCKOCTH

27 [Ipu3Hak neprneHANKyJIPHOCTH IPSIMOM U
IIJIOCKOCTH

73 Teopema 0 IpsIMOM NEPIIEHAUKYIISIPHON
IIJIOCKOCTH

79 Teopema 0 IpsIMOM MEPIIEHAUKYIISIPHON
IUIOCKOCTH

30 Teopema o npsAMON NepIeHIUKYISIPHON
IUIOCKOCTH
[lepnieHUKyIsp ¥ HAKIOHHBIE: PACCTOSHUE

31 OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH
[lepnieHUKyISp ¥ HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE OT

MIPSAMOM 10 IJIOCKOCTH




HepneHﬂHKmep W HAKJIOHHBIC: paCCTOAHUC

33 OT TOYKH J0 MIIOCKOCTH, PACCTOSTHUAE OT
IIPSIMOM JI0 TUNIOCKOCTH
[lepnieHIuKyIp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 INIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOiL
U IJIOCKOCTBIO

16 JIByrpaHHBIN YroJl, TMHEHHBIA yIroj
JBYT'PAHHOTI'O yTIila

37 JIByrpaHHBIN YTIoJl, TMHEHHBIA yIroi
IBYTPaHHOIO yIiia

13 [TeprieHAMKYASAPHOCTD IIOCKOCTEH: MIPU3HAK
NEPNEHIUKYIJISIPHOCTH JBYX IUIOCKOCTEN

19 [TeprieHANKYASAPHOCTD IIOCKOCTEH: MTPU3HAK
MEPIEHANKYISIPHOCTH JBYX INIOCKOCTEN

40 IlepneHqUKYIAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHANKYISIPHOCTH JBYX INIOCKOCTEN

41 Teopema o Tpéx nepneHaAuKyIsIpax

42 TeopeMa 0 TpEX NEPHEHAUKYIIApAX

43 Teopema o TpEX MeprneHANKYIIpax
KonTponbhas pabota no remam

44 "[lepneHIUKYISIPHOCTD MPSMBIX U
mIockocTei" u "YTibel MeX Iy IPSIMBIMH U
IJIOCKOCTSAMU"

45 IToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE

OJICMCHTLI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U




HECBBIITYKJIBIC MHOT'OI'PAaHHUKHU pa3BépTI<a
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu U
OCHOBAHM IPU3MBI; IIpsMas U HAKJIOHHAS
MpU3MbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, OpsMOyTrOJIbHBII
napajuieJIenune]] 1 ero CBOUCTBa

48

IInpamupa: n-yrojabHas NUpaMua, TpaHu U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IUPAMUBI; IPAaBUIIbHASL U
yCeu€HHas upaMuIa

49

[IpaBUIbHBIE MHOTOTPAHHUKH: TIOHSATHE
NPaBUIBHOTO MHOTOTPAHHUKA; IPAaBUIIbHAS
NpU3Ma U MpaBUWIIbHAS IUPAMU/IA;
NpaBUJIbHAS TPEYTOJbHAs MUPaMUA U
IIPaBWIBHBIN TETpa’ap; KyO

50

[IpencraBneHune o0 MPaBUIBHBIX
MHOTOTPAaHHHKAX: OKTadP, TOJACKAdIP U
MKOCAdIP.

51

CummeTpust B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTENILHO TOYKH, IPSIMOH, IJIOCKOCTH.
DneMeHTbl CHMMETPUH B MUpaMUIaXx,
napaJiesienunesax, NpaBUIbHbIX
MHOTOI'paHHHKaX

52

Brruunciienue 31eMEeHTOB MHOTOTPaHHHUKOB!
p€Opa, TuaroHasu, yribl

53

[Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM




MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH
OCHOBaHMH, TeopemMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMON TIPU3MBI

[Tmomaae 60KOBOM MOBEPXHOCTH H
HOBerHOCTI/I HpaBI/IHBHOfI HI/IpaMI/II[I)I,

>4 Teopema o 0 OOKOBOI MOBEPXHOCTH 1
yCE€4EHHOM MUPaMHU/IbI
55 KonTponbhas pabota o teme )
"MHororpanHuku"
56 [Tonsatue 06 006BEMeE 1
57 O06BEM nupaMuabl 1
58 O0BEM TpaMuIbI 1
59 O6bEM mupaMuIbl 1
60 O0BbEM upaMuIbl 1
61 O0BEM TTPU3MBI 1
62 O06BEM IPU3MBI 1
63 O06BEM IpU3MBI 1
64 KonTponbhas padota no teme "OObEMBI )
MHOTOTPaHHHUKOB"
IToBTOpenue, 0000IIeHNE CUCTEMATU3AIUS
65 3HaHui. [locTpoenue ceuenuil B 1
MHOTOI'paHHHKE
IToBTOpenue, 00001IEHNE CUCTEMATU3ALUS
3HaHUM. BeluncieHue pacCTOAHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1

TOYKH OO IIIIOCKOCTHU, MCIKIY
CKpCHINBAOIIUMUCS IIPAMBIMU




67 HroroBas koHTpobHas paboTa

[ToBTOpeHME, 0000IIIEHNE CHCTEMAaTH3AITUS
3HaHWI. Beruncienue yrios: Mexay

68 CKPEIIHMBAIOIIMMUCS TPSIMBIMH, MEXITY
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YIJ10B MCKAY IINIOCKOCTAMHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTuyeckue
padoThI

DJIEKTPOHHBIE
undponbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, AMaMeTp;
TUTOIIA/Ib TOBEPXHOCTH Cephl

B3anmuoe pacnonoxeHue cepsl 1
IUIOCKOCTH; KacaTebHas IIIOCKOCTh K
cdepe; momans cepsl

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.
Cedenus mapa

[Humuaapuyeckast TOBEPXHOCTD,
o0pa3yromue MUITHHIPHISCKON
MOBEPXHOCTH, OCh IUIIMHIPUYECKOMN
MOBEPXHOCTHU

[Mununaap: ocHOBaHMS U OOKOBasI
HOBEPXHOCTh, 00pa3yrolias u 0Ch; IIIOLIAlb
OOKOBOW M MOJTHOW MTOBEPXHOCTH

N3006paxkenne nuanHapa Ha MIOCKOCTH.
Pa3Béprka nnnunapa. CeueHus MWINHIPA
(TUTOCKOCTHIO, MapaICIbHON UITH
NEePIEeHINKYIIPHON OCH LIUIMH/IPA)

KoHnunueckast noBepXxHOCTb, 00pa3yrouiye
KOHNYECKOU ITOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOHN ITIOBEPXHOCTH

KOHYCZ OCHOBAHUC U BCPIIIMHA,




o0pa3yrolas U oCb; IJIOMaAb OOKOBOM 1
MOJTHOM OBEPXHOCTH

VYceu€HHbIi KOHYC: 00pa3yroIfe U BhICOTA;

? OCHOBaHUS U OOKOBasi IOBEPXHOCTh !
N300paxeHune koHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca 1
(TII0CKOCTHIO0, MapajlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/AIIEH uepe3 BEPIIUHY)

1 KoMOuHamus ten BpalieHus u 1
MHOTOTPaHHHUKOB
MHororpaHH1K, OIMCAHHBIN OKOJIO chepshl;

12 cdepa, BIMcaHHasi B MHOTOTPAHHUK HITU B 1
TEJIO BPALLEHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TEN

14 O06BEM muIMHIpa, KOHyca 1

15 OO0BéM 1mapa U mwIomaas chepol 1
[TooGHbBIE TENa B IPOCTPAHCTBE.

16 CooTHoIIEHUS MEX Ty IUIOIAISIMU 1
MOBEPXHOCTEHN, 00bEMaMu TTOTOOHBIX Tel

17 KonTtponbsHas pabota o temam "Tena |
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH M B IPOCTPAHCTBE 1

19 CnoxeHue ¥ BBIYNTaHNE BEKTOPOB 1

20 YMHOKEHUE BEKTOPa HA YUCIIO 1

21 PasnosxeHune BekTopa 1o TpéM 1

HCKOMIUJIAHAPHBIM BEKTOpPAM. HpaBI/IJ'IO




MnapaJuiCJICIuIcaa

22

Pemenne 3a7a4, CBI3aHHBIX C
IIPUMEHEHUEM ITPaBUJI IEUCTBUM C
BEKTOPaMHU

23

[IpsimoyronbHast cuctemMa KOOpAWHAT B
npocTtpancTBe. KoopanHatel BEKTOpa.
[Ipocreiimne 3a1a4n B KOOpAUHATAX

24

VYron mexay BekTopamu. CKaiuspHoe
NIPOU3BE/ICHUEC BEKTOPOB

25

Brruucnenue YIJI0B MCXKIY IMPAMBIMHA U
IJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOI TIPH
pEILIeHNN T€OMETPUYECKUX 3a/1a4

27

Kontponbnas padota o teme "BekTtopsl u
KOOPAMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, o6o0IIeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUITAHUMETPHUU

29

[ToBTOpenue, 06061mIeHNE 1
cucTeMaTH3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHA

30

[ToBTOpenue, 0600mEeHNE 1
cUCcTeMaTH3alus 3HaHWH. 3a7auu
IJIAHUMCTPHUHU U MCTOABI UX PCIICHHUA

31

[ToBTOpeHnue, 06061mIeHNE 1
cucTeMaTu3als 3HaHui. 3agaqau




IUIaHUMCETPUHU U MCTOAbI UX PCIICHHA

[ToBTOpEeHue, 0600IICHIE 1
cucreMaTrnl3anus 3HaHHI>i. OCHOBHI)IG

32 1
(burypsl, GpakThl, TEOPEMBI Kypca
CTEpPEOMETPUH
33 Hrorosas KoHTpOIbHAs paboTa 1
14 [ToBTOpeHwue, 0606H.ICHI:I€ u |
CHCTeMaTH3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FT€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomines C.b. u

npyrue, AkuuonepHoe oomectBo «M3garensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA
I'eomerpus. 10-11 xnaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaxsan C.M., byty3oB B.D.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HUHTEPHET

Marepuanst POIII
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