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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS s
oOywarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCcyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecrieynBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJISIFOIIIMMU OCHOBY JIJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCJIOBJIEHA IPAKTUYCCKOH 3HAYMMOCTHIO METAlpPEJIMETHBIX M|
MPEJAMETHBIX PE3yJIbTAaTOB OOYYECHHsS] TEOMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOydaromuxcs, (GopMUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHHS JIPYTUX y4eOHBbIX NUCIMIUIMH. PazButne y oOydaronmxcs
NPABWIIBHBIX TPEJICTABICHUH O CYIIHOCTH M TMPOUCXOXKICHUU T€OMETPHUYCCKUX
a0CTpaKmuii, COOTHONICHWH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHHUS
MATEMATUYECKOM HAyKOM SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMATUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PCHHS
yYaIuXxcs, a TaKKe KauyeCTB MBIINUICHHUS, HEOOXOMUMBIX IS aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTcs: OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
oOiiero oOpa3oBaHuUs, TaK Kak oO0ecleuyrnBacT BO3MOXKHOCTb H3YUYECHHS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wbinieHue, (GOpPMHUPYEMOEe TPHU HM3YUYCHUH OO0YUYaIOIIUMHUCS
MNOHSITHUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKICHHM
B XOJIC pEIICHUS TeOMETPHYECKHX 3aJlad, YMEHHE BBIIBUTAThb W OIPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TMPH PEIICHUH 3a/Jad eCTECTBEHHO-
HAyYHOTO [IMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX ACATCIBHOCTH 4YesoBeka. OpUEHTAIUs 4YeslOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, ¢dopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpazoBanusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOH H TPYJIOBOH JIEATECIHLHOCTH,



SBJISIETCSI OJAHUM W3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOITOMY aKTyajbHa
3a7aya (OPMHUPOBAHUS y OOYUYAIOIIMXCS IMPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPAaBICHUSM.
Ilens ocBoeHnusi mporpamMMbl yueOHOro Kkypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 0OyueHuss — oO0meo0pa3oBaTeibHOe M OOIIEKYJbTYPHOE pa3BUTHE
oOyvaromuxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCUCTBHU,
cnenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJKEHUS 00pa30BaHUs
10 CTIEIUATILHOCTSM, HE CBA3aHHBIM C MTPUKJIAIHBIM UCTIOJb30BAHUEM T'€OMETPUH.
[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa JJis
00yyYaroImmxcsi CPeAHEN IIKOIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 00mIero oopa3zoBaHus. TakuM oOpa3om, oOydaroIuecs Ha
0a30BOM ypPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMAaTHYECKHE YMEHHUsI, CBSI3aHHBIC
co crnenuuKod TEOMETPUU U HEOOXOJUMBbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXHOCTh U3YyUYHUTh T'€OMETpUIO Ooiiee
rIIyOOKO, €Clid B JaJdbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUAX B MPO(HECCUOHAITBHOMN NESITEIHHOCTH.
JlocT>KeHHEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBisSIFOTCS:
e (opmupoBaHHe TPEACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOU
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTABICHUS O MHOTOTPAHHHKAX M TeJaX BPAIICHUS
KaK O BOKHEHIIIMX MaTEMAaTHUYECKUX MOJIEIAX, MO3BOJISIONIMX OIMUCHIBAThH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMeHHs pacliO3HaBaThb Ha YepTeXKax, MOJCIIX U B

peaJbHOM MUpPE MHOTOTPAHHUKY U TeJla BpallleHuUs;
® OBJIaJICHHE METOJaMU PEIICHUsS 3a]a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHWEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOT'OTPAaHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  aJNTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3aj/1ady;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyKIeHUs B XOJI€ PEIICHUS CTEPEOMETPHUUYECKHX 3aJad W 3aJad C
MPAKTUYECKUM COJIEpKaHUEM;

® pa3BUTHE HMHTEJJIEKTYaJIbHBIX U TBOPYECKUX CrIoCOOHOCTEH
oOyyJarommxcsi, TO3HABAaTEJIbHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIILICHHUS;



e (dopmupoBanue GyHKIIMOHATBHON IPaMOTHOCTH, pEeBaHTHOU
FEOMETPUU: YMEHHE pAclo3HaBaTh IMPOSIBICHHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYyallMsIX M TIPU W3YUYEHUU JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpPMYyJIMpOBATh HMX Ha S3bIKE
T€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, MPUMEHSATh OCBOCHHBIHN
T€OMETPUYCCKUN ammapar Jyisi PEIIeHUsS MPAKTHKO-OPUECHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATH U OIEHUBATD MOTYUYEHHBIE PE3yIIbTaThI.

OTauYuTeIbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIFOUEHHE B KYpC
CTEpEOMETPUM B Hayalle €ro Uu3y4YeHHs 3a7ay, peHlaeMbIX Ha ypOBHE
WHTYUTHUBHOTO MTO3HAHUS, W OTIPECIEHHBIM 00pa30M OpraHN30BaHHAs padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIMPYET NMPOTEKaHUE MHTYUTHUBHBIX IPOIIECCOB, MOTUBHUPYET K
JNaJbHENIIEMY U3YUYEHUIO MTPEIMETA.

[Ipeamourenue oTaaéTCs HArISAHO-KOHCTPYKTUBHOMY METOIY OOy4eHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
MPaKTUYECKON JesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4almxcsi B Kypce CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEIICHUs 3ajad Ha
CO37aHMEe  TPOCTPAHCTBEHHBIX O0pa3oB W  3a7ad HA  ONEPUPOBAHHE
NpoCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue o0Opaza MPOBOAMUTCS C OMOPOM Ha
HaIJSIIHOCTh, a ONepupoBaHHWE o0Opa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsAHOCTH, MBICJICHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJICPIKAHUS.

OcHoBHbIE cozepkarelibHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMble 1 TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUM
pacrpenensieTcss He TOJbKO MO COAEPXKATeIbHBIM JIMHUSIM, HO W MO ToJaM
oOy4eHHs Ha YPOBHE CPETHEro 001Iero 0Opa3oBaHusI.

Copnepxkanrue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOCHHUs pabouell MpOrpaMMbl, pachpeAc€éHHBIM 1O ToJiaM OO0ydYeHwUs,
CTPYKTYpPUPOBAaHO TakuM 0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUECCKUMHU
MOHSATUSMU U HABBIKAMH OCYIIECTBIUIOCH MOCIIEIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTI0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKHX MPECTABICHUN O0yYarolmuxcs, pacIiiupss U
yriryosisas e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yyenue reometpun orBoauTCs 2 4yaca B Heneno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Aa roja o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, mpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B INPOCTPAHCTBE: IEpPECEKAIOIINeEcs,
IapajulesIbHble W CKpeluBaroniuecs npsMble. [lapamnenbHOCTs HPSAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U INIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMHM; YIOJ MEXAy MNpPSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajieiabHbIe IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TUIockocTel. [lpocreifiive mnpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunes; ToCTPOCHUE CEUCHU.

[leprieHIUKYISPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSIMBIE IMAPAJUIEIBHBIE W IEPHNEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YTOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yroja JBYTPAHHOIO  yIJa.
IleprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneH UKy IIpHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHINKYIIIPaXx.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMasi U HAKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiejienune] U ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yCeu€éHHas nHupamMuga. OJEMEHThl NpU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOTOTPAaHHMKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS NpU3Ma U
MpaBUIbHAS MHPAMUJA; NpPaBWIbHAs TPEYTOJbHAsA MNUPaAMUIA W MPABUIbHBIN
terpadap; KkyO. IlpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap u ukocasap. CeyeHus Npru3sMbl U TUPaMUBI.

CumMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NHUpaMHJIax, NapajUielenunenax,
IIPABUWIbHBIX MHOI'OT'PAHHUKAX.



Boeruncienre 91€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, UAroHaid, YIJIbL.
[Tmomans OOKOBOW TOBEPXHOCTHM M TIOJHOM TOBEPXHOCTU MPSIMON TIPHU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSAMOU MPHU3MBI.
[Inomanas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW MUPAMUIBI,
TeopemMa O Iulomand yceuéHHor nupaMuibl. [loHstue o0 o00BEMe. OO0BEM
MAPAMHUIBI, TPU3MBI.

[Tono6ubie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMAaMU NOTOOHBIX TEJL.

11 KJTACC

TeJia BpaleHnus

Hunuaapuyeckas MTOBEPXHOCTb, oOpazyrornue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TOBEepXHOCTU. llumuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3ylas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KOHyC: OCHOBaHWE U BEpIIIUHA, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3ylollue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUaAMETp; IUIONIaAb MOBEPXHOCTU CREpBHI.
B3aumMHoe pacrionoxxenue chepbl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TJI01Iaab CEephl.

N300pakeHue Ten BpallleHHs Ha TIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KoMmOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMHMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaICHUSI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeActBus u3 He€. OOBEM UUIUHIpA,
koHyca. O0béM mapa u miomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwiMHApa (MapaJyieIbHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAHUIO W MPOXOMSIIEE Yepe3 BEpIIMHY), CEUCHHS
mapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. CI0KEHHE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. PaznoxkeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBwio mapaienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJ JEUCTBUII ¢ Bektopamu. lIpsMoyronbHasi cucTema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadn B
KOOpAMHAaTaxXx. YTOJd MexXIy BekTopamu. CKaaspHOE MPOU3BEAECHUE BEKTOPOB.
Brruncienue yrioB Mexy NpsIMBIMHA M THIOCKOCTSAMHU. KoopJIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS MPOrpaMMbl Y4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yTCS:

I'paknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTHBHOTO
M OTBETCTBEHHOIO 4YJI€Ha POCCHUUCKOr0O OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpakIAaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICHICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAaMHM B COOTBETCTBUM C UX
(YHKIUSMH 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpaKIaHCKOW HICHTUYHOCTH, YBaKCHUS
K IPOIIOMY M HACTOSIILIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHBIM OTHOLICHUEM
K JIOCTHXKEHHUSIM POCCUMCKHX MAaTEMaTUKOB W POCCUUCKOW MATEMAaTHYECKOU
IIKOJIbI, K HCIOJb30BAHUIO 3TUX JOCTHXKEHUM B JAPYrUX HayKaX, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYCCKOTO TIOBEACHWS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, paccyxICHUH;
BOCTIPMMMYHBOCTBIO K MATEMaTUYECKHUM acCIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHMUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUH U

OTHbIXa, peryJsipHas dusnueckas aKTUBHOCTB); (bu3HYecKoro
COBEPILIEHCTBOBAHHS, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid npodeccur U peanu3oBbIBaTb COOCTBEHHBbIC >KMU3HEHHBIC ILIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBRIO K  MAaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUM BCEW J>KM3HHM; TOTOBHOCTBIO K AKTUBHOMY
YYacCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1ay MaTeMaTHYeCKON HaIpPaBJICHHOCTH.

IKO0J0rH4ecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPHI, IOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU sl pellieHus 3a7ad B
00JITacTH  OKpYXalolllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICACTBUHN 71l OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH ©  OOIICCTBEHHOM IPAaKTHUKH, ITOHHUMaHHEM
MaTeMaTH4YeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIllOB €&
Pa3BUTHUS M 3HAYUMOCTH JJId Pa3BUTUS IMBWIMU3AIMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKU W MATeMaTUYECKOW KyJIbTYypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO JEATEIIHHOCTD
WHJIUBHUIYaJIbHO U B TPYTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeUsIMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 O00VUAIOWUXCA (0CB0eHUe
Memoo08  NO3HAHUSL  OKpyXcarmowezo  Mupa;,  HnpuUMeHeHue  J102U4ecKUx,
uccnedo08amenbCKux onepayuil, ymeHul pabomams ¢ unHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTIpENENICHNs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpUHUMATh, (HOPMYJIUPOBATH MW  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbLHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIE;

® BBISIBIIATH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

® JeaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3aK/IIOUEHHM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUH (MIPSAMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHUS U BBIBOJIBI;

® BBIOMpPATH CMOCOO perieHus yd4eOHOUM 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HaWOoOJIee MOAXOMAIUNA C YIETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckne 1eiicTBU:

® LCIIOJIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS,
(bopMyIMpOBaTh BOMNPOCHI, (UKCHPYIOLIUE MPOTHBOPEUUE, HpOoOIEMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHoe, (opmMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbEKTa, SBJICHMS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SABJIICHUSIMH, IPOLIECCAMMU;

® CaMOCTOSITENBHO (POpMyIUpOBaTH 00OOIIEHUS U BBIBOJIBI MO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHUI;

® [IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMIPOIECCa, a TAKKE BBIABUTATH
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

® BBIBIATH JePUIMTE MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJI PELICHUS 3a]auH;

e BpIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHNUS,

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEJCTABIATH €€ B Pa3INYHbIX (PopMax,
WJUTIOCTPUPOBATH Tpaduuecky;

® OIICHUBATH HaAEKHOCTh uHdopmMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHbBlE  Oelicmeus, o0becneuusarom

chopMUpoOBaHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh ©  (POpMyIHpOBaTH CYXKIEHUS B COOTBETCTBHH C
YCJIOBHSIMHU | TIEJISIMA OOIIICHHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBATh MOTYUYEHHBIN pe3yIbTaT;

B X0l OOCYXICHHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBI,
POOJIEMBI, peracMou 3aa4r, BHICKA3bIBATh UCH, HAIICIICHHBIC HA IIOUCK
pEIICHHS; COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYXUBATh Pa3lIMdUe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme GpopMyTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPEICTaBISITh  PE3yNbTaThl  pEIICHHS  3aJadd,  SKCICPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 IMPE3CHTAIIMK U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuyectBo:

3)

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHUBUyaIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATD I1JTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThI, paclpeAeaTh BUAbl paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYyKaeHNsI, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIE); BBINOJIHATH CBOIO YacTb palbOThl M
KOOPJIMHUPOBATh CBOW JEHCTBUS C JAPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oeiicmaus, obecneuusaiom

dopmuposaHrue cCMbICLI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranusamnus:

COCTaBJIAThH IUIAH, AITOPUTM PEIICHUS 3a]]a91, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HAaBBIKAMHM II03HABATEIIPHOM peduieKkcMH KakK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



® OIICHMBaTh COOTBETCTBHE pe3yJbTara IEIU U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBath MNOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHS U3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a/]a4.

OneprpoBaTh NOHATUSAMU: NAPAIIETIBHOCTh M NEPIEHINKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAaCHOJOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIA yTOJI, TPAaHU JBYIPAHHOIO YIJIa,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYIPaHHOIO yrIja; rpajaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKIbIN
MHOTOTPAHHHUK, 3JIEMEHThl MHOT'OI'PaHHUKA, IPABUIIbHBIM MHOTOTPaHHHUK.

Pacrno3naBaTh OCHOBHbBIE BHUABl MHOTOIPAaHHUKOB (MHUpaMuIa; NpHU3Ma,
MPSIMOYTOJIbHBIN NapalIesIeuIe]], Kyo0).

KnaccupuimupoBat ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JIA
KiIaccUPUKauu (BBITYK/IbIE U HEBBINYKIblE MHOTOIPAHHUKHU; IPaBUIbHbIE
MHOTOI'PAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIenuneabl).

OnepupoBath NOHATUSAMHU: CEKYIIas MJIOCKOCTb, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH MPUHIIUIIBI IOCTPOSHUS CEUEHUI, UCII0NIb3YS METO/T CIIEIOB.

CrpouTh ceueHUs] MHOTOTPAaHHUKOB METOJOM  CJE/IOB, BBIIOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3am Wiu
aIroOpuTMaM, IPUMEHSS U3BECTHBIE AHAJUTHUUECKUE METOJbl IMpPU PELIECHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIYUCICHHE PACCTOSHUNA MEXIY IBYMsI
TOYKaMH, OT TOYKH JO MNOPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIIMHUCS MPSIMBIMU.

Pemarp 3a1aun Ha HaxOKJEHHE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3nam Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIE AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAAPTHBIX  MaTEeMaTUYECKUX 3aJad Ha BBIUYKMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHACA MPSAMBIMH, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IByTPaHHBIX YIJIOB.



Bobrancnsate 00bEMBI U IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMpja) ¢ [puUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00BbEMaMU OTI0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO HA YepTexax U
pPUCYHKAX.

[IpumensTe reomerpuueckue (akTbl Ui PEHICHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOJIBKO IaroB PeIEHus, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHATs NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTU4ecku CGOpPMYJIIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pealibHbIE
CUTyallUld Ha S3bIKE TEOMETPUHM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 33741, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KUIACC

OmnepupoBaTh TMOHATUSAMHU: HWIMHIPUYECKAs TOBEPXHOCTh, 00pa3yromume
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpasyrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoaTs B3auMHOE pacnoiosKeHue Cepbl U MIO0CKOCTH.

OmneprpoBaTh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Borancnsate  00bEMBI M IUIOMIAJM  TIOBEPXHOCTEM  Tel  BpallCHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMYI.

OneprpoBaTh NOHATUAMHU: MHOTOTPaHHMK, BIMCAaHHBIM B cdepy WU
OMHCAaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruucnsTh COOTHOLIEHUS MEXIy IUIOMAIAIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxarh u3ydaemMble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TE BPALLCHUA.

W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha yepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHsTh NpaBuiIo napajuleenunesaa.

OnepupoBaTh NOHATUAMMU: JIEKapPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cymMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJApHOE IPOM3BEICHUE, pACKIaAbIBAaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MNIOCKOCTh YPAaBHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reomeTpuueckue (akTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IaroB PEUICHUs, €CIIU YCI0BUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiinne reoMeTpuyYeCcKUE 3a/1adyd Ha MPHUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemlarp 3amaum Ha [I0KA3aTebCTBO MATEMATHYECKUX OTHOLICHWM W
HaXO0>KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pa3laM WK aaropuTMaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IIPHU PELICHUH CTaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IppuMeHsATs NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYeckKu CGOpPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pealibHbIE
CUTyallUld Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

n/n

HaunMenoBanue pa3ieioB U TeM
NPOrpaMMblI

Koan4yecTBo 4acoB

KoHTposbHbI

Bcero
e padoTsl

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypcbl

Buasl

eI TeJIbHOCTH
o0yuaroumuxcs ¢
y4eToM
NMPOrpamMmsbl
BOCIHTAHUSA

Baenenue B crepeoMeTpurro

10

PaGora c
HarJsiIHOCTBIO —
pPHCYHKaMH,
coJiepKalUMU
MaTEeMaTHYECKYIO
uHdOpMaIHIO,
HaNpaBJICHHBIX HA
(hopmupoBanue
MpEJCTaBICHUE O
MaTeMaTHYeCKUX
OCHOBax
(YHKIIMOHUPOBAHU
S pa3InIHBIX
CTPYKTYD, SIBJICHUM.

[Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX U INIOCKOCTEH

12 1

Y4eOHblii quanor
HaIIpaBJICHHBIN HA
(dhopMupoBaHue
AKTUBHOTO Y4acTHs
B pellIEeHUU
MIPAKTUYECKHUX




3a1ay
MaTeMaTHYECKOU
HaNPaBIECHHOCTH;

[TepneHAMKYISIPHOCTD MPSMBIX U
IUIOCKOCTEN

12

Pab6ora ¢
nH(OPMALIMOHHBIM
1 TEKCTaMH,
NOCBSIIIIEHHBIMA
JIOCTYKEHHSIM
OTEYECTBCHHOM
HayK{ U TEXHUKU

VYrasr MCKAY NPAMBIMHA U IINIOCKOCTAMU

10

VueOusIil guaior
HaIpaBJICHHBIN Ha
¢dbopmupoBanue
AKTUBHOTO Y4acTHS
B pPCIICHUU
MIPAKTUIECKHIX
3a71a4
MaTeMaTHIECKOM
HAIPaBJICHHOCTH,

MHororpaHHuKu

11

Pa6ora c
HaTJISITHOCTHIO —
PUCYHKaMH,
COJIepKAITUMH
MaTeMaTHIECKYIO
uHdOopMaImio,
HaTpaBJICHHBIX HA
(hopmupoBanue
NpeCTaBICHUE O
MaTeMaTHYECKUX
OCHOBax




(YyHKITMOHUPOBAHU
S pa3NUYHBIX
CTPYKTYP, SIBJICHUH.

OO0BEMBI MHOTOTPaHHUKOB

Yy4eOHbIil Tuaior
HaIpaBJICHHBIN Ha
(hopmupoBaHue
AKTUBHOTO Y4acTHS
B pPELLICHUU
MIPAKTUIECKHIX
3a7a4
MaTeMaTH4YEeCKOMH
HAMpPaBJICHHOCTH;

7

[ToBTOpEHME: CEUEHUs], PACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMblI

Koan4yecTBo 4acoB

Bcero

KonTpoabHbI
e padoThI

IIpakTHyeckn
e padoThI

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Tena BpameHus

12

YyeOHbIil nuajor
HaIlpaBJICHHBIA HA
dbopmupoBaHHe
AKTUBHOTO YJacTHs B
PELIEHUH TPAKTUYECKUX
3a7a4 MaTeMaTUUECKOH
HaIpaBJIECHHOCTH;

O0BEMBI TEN

YyeOHbIil nuajor
HapaBIICHHBIN Ha
dhopmupoBaHHe
aAKTUBHOTO Y4acTHs B
pEIIeHUU TPAKTHYECKUX
3a7a4 MaTeMaTHYeCKOHU
HANPaBIEHHOCTH;

BekTops!l 1 KOOpAMHATEI B IPOCTPAHCTBE

10

Pabora ¢ HarmsIIHOCTBIO
—PpUCYHKaMH,
COJIepIKaIIMH
MaTEeMaTHYECKYIO
UHOpMALHIO,
HaHpaBHeHHBIX Ha
pemeHI/Ie HpaKTI/ILIGCKI/IX
3a/1a4 MaTeMaTHUeCKOM
HAIPABJICHHOCTH.




[ToBTOpEeHME, 0000IICHHE,
cUCcTeEMaTH3allus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabhbie
padoThI

DJIeKTPOHHBIE HM(]pOBbIE
o0pa3oBaTe/bHbIE pecypcChl

OCHOBHBIE ITOHSITHS CTCPCOMCTPHU: TOUKA,
npsiMasi, IJI0CKOCTb, TIPOCTPAHCTRBO.
[IpaBuia n3o6paxeHust Ha pUCYHKaXx:
N300paKEHHS TUTIOCKOCTEH, MapaslieIbHBIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756
/

[Tonstus: NnepeceKaromumecs 1mI0CKOCTH,
IMEPECEKAIOIUECA IIpsAMada U IJIOCKOCTh

https://resh.edu.ru/subject/lesson/4724
/

IlonsTus: NepeceKaromumecs 1mIoCKOCTH,
INCPECCKAOIUECCS ITPpsAMad U IJIOCKOCTb

3HAKOMCTBO C MHOTI'OT' paHHHUKaMHU,
I/1306pa)KCHI/IC MHOI'OI'paHHHUKOB Ha
PUCYHKAX, Had IPOCKIMOHHBIX YCPTCIKAX

https://resh.edu.ru/subject/lesson/6018
/

HauanbHble cBefieHUs 0 KyOe U nupamuse,
ux pa3BépTku U Mozenu. CeueHus
MHOTOTPaHHHUKOB

HayanbHble cBesieHus 0 KyOe U upamu/ie,
ux pa3BépTku U Mozaenu. CeueHus
MHOTOI'PaHHHKOB

[TonsTe 06 akcMOMaTHYECKOM IIOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

[TonsTre 06 akcMOMaTHYECKOM MOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/

CJIICACTBHIA U3 HUX

[TonsiTue 06 akcHOMaTHYECKOM OCTPOECHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
B3aumHoe pacnonoxeHue npsmMbix B
10 MPOCTPAHCTBE: MEPECEKAIOIIUECH, https://resh.edu.ru/subject/lesson/6133
napaJuleIbHbIE U CKPEILMBAIOIINECS [
psiMble
[TonsaTHe 06 aKCHOMaTHYECKOM MTOCTPOSCHUU
11 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBMS U3 HUX
[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: MMapaJUIeNIbHBIE IPSIMBIE B https://resh.edu.ru/subject/lesson/6065
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX [
PSIMBIX
[TapamienbHOCT IPSMBIX U IUIOCKOCTEN B
13 npoctpancTse: [lapamiensHocTh npsiMON U
IIJIOCKOCTH
14 VISIbl ¢ COHANPaBIIEHHbIMH CTOPOHAMIH ilttt)s://resh.edu.ru/subiect/lesson/6063
15 YTroJ Mexay NPSIMBIMU B IPOCTPAHCTBE
16 YTr0a MeXay NpsIMBIMU B IPOCTPAHCTBE
17 [TapamienbHOCTh INIOCKOCTEN:
napaJuIeIbHbIE IIOCKOCTH
18 CBoiicTBa MapaJuICJIbHBIX TNIOCKOCTEN
[Ipocreiime mpocTpaHCTBEHHBIE (PUTYPHI .
https://resh.edu.ru/subject/lesson/4023
19 Ha TUIOCKOCTHU: TE€Tpa’ap, Kyo, /
rapasuiesIenuIe, ]
20 IToctpoeHue ceueHui



https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/

21

ITocTpoeHue ceueHmit

KonTtponbHas padora o teme "[Ipsmbie u

22 IJIOCKOCTH B MMPOCTPAHCTBE.
[TapanienbHOCTh NPSMBIX U MJIOCKOCTEH"
[leprieHIUKYIAPHOCTD NPSMOU U
23 IUIOCKOCTH: NIEPIIEHANKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U
NEPIEHINKYJISIPHBIE K IJIOCKOCTH
25 [Ipsmble napasuienpHble U
HEPIEHIUKYJIIPHBIE K IIJIOCKOCTH
26 [Ipu3Hak neprneHaUKyIIPHOCTH IPSIMOU U https://resh.edu.ru/subject/lesson/4757
MJIOCKOCTH /
27 [Ipu3Hak neprneHauKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH
73 TeopeMa 0 npsAMON NEpIEHAUKYIISIPHON
IJIOCKOCTH
29 TeopeMa o npsIMON NEPIEHAUKYIISIPHON
IIJIOCKOCTH
30 TeopeMa o npsIMON NEpIEHAUKYISIPHON
IUIOCKOCTH
[IeprieHUKyIISIp U HAKIIOHHBIE: PACCTOSIHUAE .
https://resh.edu.ru/subject/lesson/6127
31 OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE OT /
HPSIMOM [0 TJIOCKOCTH )
[TepnieHaUKYIAp U HAKIIOHHBIE: PACCTOSTHUE
32 OT TOYKH J0 TNIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 0 TUNIOCKOCTH
33 [leprieHAMKYISAP U HAKIIOHHBIC: PACCTOSIHUE

OT TOYKH JO INIOCKOCTH, pACCTOAHUC OT



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/

Hp)IMOﬁ J0 IJIOCKOCTH

34

[lepnieHauKyAp M HAKIIOHHBIE: PACCTOSTHHE
OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT

pr[MOfI J0 IIJIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY IPSIMON

N IIJIOCKOCTBIO

36

JIByrpaHHBIN YroJl, JTMHEUHBIA yTOI
JBYTPAHHOTI'O yIJIa

37

JIByrpaHHBIN yroJl, JTMHEUHBIA yTO
JBYTPAaHHOI'O yria

38

[lepnieH UKYISIPHOCTD MIJIOCKOCTEM:
IPU3HAK NEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748
/

39

[leprieHqUKYISAPHOCTD MIJIOCKOCTEMN:
MPU3HAK NEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEH

40

[leprieHUKyYISIPHOCTB MIJIOCKOCTEM:
NPHU3HAK HNEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

41

TeopeMa 0 TpEX NEPHEeHINKYIIApax

42

Teopema o TpEX MepHeHIUKYIsIpax

43

TeopeMa 0 TpEX NepHeHINKYIIApax

44

KontponbHas pabora no remam
"IlepneHAUKYISIPHOCTD MPSIMBIX U

mIockocTe" u "YIibl MEXy NPSIMBIMU U

IUIOCKOCTAMM"

45

ITonstue MHOI'OrpaHHHKa, OCHOBHBIC

OJIECMCHTEI MHOI'OI'PpaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKH pa3BépTKa



https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/

MHOT'OI'pAHHHKA

46

[Tpu3ma: n-yrojapHas MpU3Ma; TPaHU U
OCHOBAHUS TIPU3MBI; IPsIMasi U HAKJIOHHAS
NPU3MBI; OOKOBas M MOJTHAS IOBEPXHOCTh
PU3MBI

47

[Tapannenenurnen, NpsMOYTOJbHBIN
napajujieJIenunes] 1 ero CBoMcTBa

48

[Inpamuna: n-yronbHas nupamuzia, TpaHu v
OCHOBaHHE MHPaMHU/IbI; OOKOBAs U MOJTHAS
[IOBEPXHOCTD ITUPaMU/IbL; IPABUIIbHAS U
yCceu€HHasi nupamuaa

49

[TpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
IMMPAaBUJIBHOI'O MHOT'OI'paHHUKA, ITpaBHUJIbHAA
IIPU3Ma U [IpaBUJIbHAS IUPAMULA;
IMpaBUJIbHAA TPCyroJibHasd nmupamMuaia u
NpaBUWIBHBIA TETpadIp; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJEKAdIp U
HUKOCAdIP.

51

CumMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSIMOM, INIOCKOCTH.
DNeMEeHThl CUMMETPUH B MUpaMUAaXx,
napajuienenuneax, MpaBUIbHbIX
MHOT'OTPAHHHUKAX

52

Brruunciienue 31eMeHTOB MHOTOTPaHHHUKOB:
pé6pa, TuaroHaju, yribl

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH MPAMOU MPHU3MBbI, TIJIOIIA/Ib
OCHOBaHUM, TeopeMa 0 OOKOBOMU




MOBEPXHOCTHU NPSIMOI MPU3MBbI

[Tnomaas GOKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHON MUPAMHU/IBI,

>4 TeopeMa O IUIoIaIu OOKOBOI MOBEPXHOCTH 1
YCEYEHHOU MUPAMUIBI
55 Kontponbhas pabota no teme 1
"MHororpanHuku"
56 [TonsiTne 06 00BEME 1
57 O0bEM upaMusl 1
58 O0bEM TUPaMUIBI 1
59 O0bEM upaMusl 1
60 O06BEM nupamMuIsl 1
61 O0BEM TPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas padota no teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AIINS
65 3HaHui. [locTpoeHne ceueHui B 1
MHOTOTPAHHHUKE
[ToBTOpEeHME, 000OIIEHNE CUCTEMATHU3AIIHS
3HaHUU. BeruncieHne pacCTOSHUM: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 1
TOYKH JI0 TFIOCKOCTH, MEXKTY
CKPEIIMBAIOIINMUCS TPSIMBIMU
67 Hrtorosasi KOHTposIbHas paboTa 1
68 [ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs 1

3HaHUW. BeruncieHue yrioB: MexIy
CKPEUIMBAIOIIUMHUCS IPSIMbIMH, MEKTY




pr[MOﬁ U IJIOCKOCTBIO, ABYI'PAHHBIX YTJIOB,
YIJIOB MCKAY IJIOCKOCTIAMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

Ne ni/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

DJICKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchI

Cdepa u map: neHTp, paauyc, IMameTp;
TIONIATh TOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTesbHas INIOCKOCTh K

chepe; miomanab chepsl

N3obpakenue cdepsl, mapa Ha
wiockocTH. CedeHus mapa

Hunuaapuyueckas MoBEPXHOCTb,
o0pa3yrolye UIMHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIUHIPUYECKOM
MIOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yIomas 1 oCh;

IJ10maab OOKOBOM M IOJHOM IOBCPXHOCTHU

N300paxkenue MINHIPA HA TIOCKOCTH.

Pa3Béprka nmnunaapa. CeueHus MUIMHIPA

(TUIOCKOCTHI0, MapauIeIbHON WUITH
NEPIEHUKYJIIPHON OCH IIWJIMHAPA)

Konnueckast moBepXHOCTh, 00pa3yromme

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCPUINHA

KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHuE U BepIIKHA,
o0pa3yromias 1 oCh; IJIOLAb OOKOBOH U




TOJTHOU ITOBCPXHOCTH

VYceu€HHbIi KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUS 1 OOKOBast
MIOBEPXHOCTh
N306paxkeHne KoHyca Ha MIOCKOCTH.
Pa3pépTka konyca. CeueHust KoHyca

10 (TTOCKOCTHI0, MapalljieIbHOM OCHOBAHHUIO,
Y TUIOCKOCTBIO, POXOIAIIEH uepe3
BEpIIMHY)

1 KoMb6unanus ten BparieHus u
MHOTOIPAHHUKOB
MHOrorpaHHuK, ONUCaHHBINA OKOJIO

12 cdepsr; chepa, BrEcaHHAs B
MHOTOTPAHHUK WJIU B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB Tel

14 O06BEM IHHIPa, KOHYCA

15 O06bEM 1mapa u wiomaasb chepsl
[TogoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIIeHUs MeX1y IUTOIAISIMHU
MMOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEll

17 KonTponbhas pabora no temam "Tena
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH M B TPOCTPAHCTBE

19 Ci10’)K€HUE M BBIYUTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
Paznoxenue BexkTopa 1o tpém

21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuio

THapaJuIcJICurIic1a




22

Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMU

23

HpﬂMOYFOJ'IBHaH CUCTEMA KOOpAMWHAT B
IIPpOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁI.HHG 3a/{a4u B KOOpAWHATAX

24

VYron mexnay Bekropamu. CkansipHOe
IIPOU3BEACHUE BEKTOPOB

25

Beluncrienue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IIPU
pELICHUU T€OMETPUYECKUX 3a1a4

27

Kontposnbnas padota no Teme "BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 06o0IIeHNE U
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpenue, 0600mEeHNEe 1
cucreMarmul3anus sgaHui. OCHOBHEBIE
(burypsl, GpakTel, TEOPEMBI Kypca
INIAaHUMCETPHUN

30

[ToBTOpeHmE, 0000mIEHNE 1
cucTeMaTH3aIns 3HaHUH. 3a1aun
TJITAHUMETPUH ¥ METOJIBI MX PEIICHUS

31

[ToBTOpeHme, 0600mEeHNE 1
cHCTEMAaTH3alus 3HaHUH. 3agaun
TUIAHUMETPUH M METOJIbI HX PEIICHHMSI

32

[ToBTOpeHue, 060061IeHNE 1




cucremMaru3anus 3HaHuii. OCHOBHBIE
(dburypsl, GakTbl, TEOPEMBI Kypca
CTEPCOMETPHH

33 Hrtorosast koHTposIbHas paboTa

[ToBTOpeHue, 060061IeHNE 1

34
CUCTEMATH3ALMsl 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






