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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoOro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO O0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWUU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa30oBaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzaius nporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUEHHUSI T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y o0yyarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH pPEAaJTbHOTO0 M UACATBHOT0, XapakTepe OTPasKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKkKe KauyecTB MBIIIJIEHHUs, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAlpaBIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHHH OO0yYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JJOTHUECKUX yYTBEPKIACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJad, YMEHUE BBIJBUTATb U OIPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCA IPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HNKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHs, (opma
OTPaXEHMs OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHus  AelcTBUTENbHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPOQECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AESITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — 00Omeo0pa3oBaTeNbHOe U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpeTeHuss u
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUH,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCTIOJIb30BAHUEM I€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00yJaromMXCcsi CPEIHEH IIKOJIbI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE yYMEHUs, CBS3aHHBIC
co crnenu(uKoil TeOMETpUM W HEOOXOAUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyOOKO, eclnM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATLHON JAEATEIbHOCTH.

JIoCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCAd pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuOpuTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK 0 BOXHEHIINX MaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MHUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOTOTpaHHHMKaX U TeJax BPAIEHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTelbHBIC
pacCcyXIeHHsS B XOJe PEIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
IPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyaromuxcsi, MO3HABATEJIbHONH  AaKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEIEeBaHTHOU
reOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
NOHSTUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX W IMpPH U3YYEHUU JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTH HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIM
TreOMETPUUECKUN ammapar JUuisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3a7ad, pelIaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUUYECKNE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEeATENBbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3aJad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCS C ONOPOM Ha
HArJsgHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B POCTpAHCTBEY, «Tena BpaieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpezieniieTcsi He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHero o0I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMmbl, pacmpeneia€HHbIM 10 TojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYMATENbHO, C
coOII0ICHMEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOLIYI0O CHUCTEMY T€OMETPUUYECKUX IPEACTABICHUN 00yYarolMXCs, paciiupsis U
yrayousist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



BocnuraresibHblil KOMIIOHEHT (M3 padoyeit nporpammbl KOI'OBY
«JInneit r.MajambLKa»)

Peamuzanmss ~ BOCHHMTATENBHOTO  MOTEHIMANA  YPOKOB  (YpOYHOM
NESTENbHOCTH, AayAMTOPHBIX 3aHATHH B paMKaX MAaKCHMAJIbHO JOIyCTUMOU
y4eOHOW Harpy3KH) MOXET MpeaycMaTpuBaTh (yKa3bIBAIOTCSI KOHKPETHBIC
TIO3UINH, IMEIOIIHECs B 00pa30BaTeIbHOM OpraHU3alMy WU 3aIlIaHUPOBAHHBIC):

BBIOOp METO/IOB, METOJMUK, TEXHOJOTH, OKAa3bIBAIOIINX BOCIUTATEIHLHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHH C BOCIIUTATEIHHBIM UACATIOM, [ENBIO U
3a7auaMi  BOCIIUTAHUsI, IIEJICBBIMA OpPUEHTHPAMH pPE3YJIbTaTOB BOCIUTAHHS,
peanu3aIuio MPUOPUTETA BOCIUTAHUS B Y4eOHOW AEITEIHHOCTH;

NPUBJICYCHUE BHUMAHHUS OOYyYalOmMXCSi K IICHHOCTHOMY  AacCIIeKTy
U3y4yaeMbIX Ha YPOKax TMPEAMETOB, SBJICHUW U COOBITHI, WHHUIUUPOBAHHE
00CY)XJIeHHUH, BBICKAa3bIBAHUH CBOETO MHEHHs, BHIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOUICHUS K N3Y4aeMbIM COOBITHSIM, SIBIICHHSM, JTHIIAM;

PUMEHEHHE WHTEPAKTUBHBIX POPM yueOHOU PadOThI - HHTEIUICKTYa bHBIX,
CTUMYJIMPYIOUIMX TTO3HABATEIFHYI0 MOTHBAIIUIO, HTPOBBIX METOIUK, TUCKYCCHI,
JAOIIMX BO3MOXHOCTh NMPHOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOTO AHMAJIOTa;
TPYIIIOBOI PabOTHI, KOTOPAst yYUT CTPOUTH OTHOIICHHUS U JICHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIILICHHUS;

noOyxJeHue oOydaromuxcsi COoOMI0AaTh HOPMBI TOBENEHUs, IpaBHIIaA
OOIIeHUS CO CBEPCTHUKAMH U TIEIarOTMYECKUMH PAOOTHUKAMH, COOTBETCTBYIOIIHE
yKJIaay o01eo0pa3oBaTeIbHOM OpTaHW3AIlMd, YCTAHOBICHUE W TMOJICPKKY
n00poxenaTenbHON aTMochepsr;

OpPraHU3allMi0 HACTAaBHUYECTBA MOTHBHPOBAHHBIX U JPYIUPOBAHHBIX
00y4arommxcsi Ha/l HEYCIIEBAOIUMH OTHOKJIIACCHUKAMH, B TOM YHUCIIE C 0COOBIMHU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSIMH, JAIONIETO OOYYAIOUIMMCS  COIHAJIbHO
3HAYMMBIH ONBIT COTPYAHUYECTBA M B3aUMHOM MTOMOIIIH;

MHAIMAPOBAaHNE W  MOJACPKKY  HCCIEIOBATENbCKON  ACATEILHOCTH
00y4JaroIuxcs, INIAHKPOBAHUE U BBITIOJTHEHUE VHUBHyaTbHBIX u
IPYIIOBBIX IPOEKTOB BOCITUTATEIILHON HAIPABICHHOCTH.

COIEPKAHUE YYEBHOI'O KYPCA

10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS ~ CT€pEOMETpUU. Touka, TMpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.



B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpeluBarommecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUICIABHBIE MPSIMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX NPSMBIX; MAPALICIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHANPABJIICHHBIMUA CTOPOHAMH; YIOJ MEXAYy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa3Ip, KyO, Mapajjiesieumea; IoCTPOSHUE CEUEHUIA.

[lepneHAMKYJISIPHOCTD IPSIMOU U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE W NEPHCHAMKYJIAPHBIE K IIJIOCKOCTH,
INPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIECHINKYJIIPHOW TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOM H
IUIOCKOCTBIO;  JIBYIPaHHBIM  yroy, JIMHEWHBIA YroJl JABYTPaHHOTO  YIVIA.
[lepneHauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT TmOpsAMOM 70  IUIOCKOCTH,  MpoeKiuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHuKu

[IoHsiTHE MHOTOIpPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAaHHMKA, BBIITYKJIBIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAs U MOJHAsi IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTI'OTPAaHHMKU: IOHATHE NPABUJIBHOIO MHOTOIPAHHUKA; NPAaBUJIbHAS NPU3MA U
IIpaBWbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas INHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp,
nozexa’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUVIOCKOCTH.  OJJEMEHThl CUMMETPUM B NIHUPAMHAAX, Mapajuiejenunenax,
IIPaBUJIBHBIX MHOTOI'PAHHHKAX.

Bblunicienue 31€MEHTOB MHOTIOIPDAaHHUKOB: pE&Opa, JMaroHalaM, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHOM NUPAMMIBI,
TeopeMa O IUIomanu yced€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
UpaMUbl, TPU3MBI.



[Tomo6Gueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KJTACC

Tesa Bpamenus

[Munuuapuueckas MOBEPXHOCTD, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TMoBepxHOCTH. [lunauHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIiass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yrominue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yroias
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yrolne U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, TUAMETP; IUIOMIAIb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chepsl.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanun Tem BpamieHWss ©W  MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOHCaHHAsT B MHOTOIPAHHMUK, WM TEJO
BpaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 06 00béMe
OpSIMOYTOJIBHOTO Tapaijenenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus wmwimHapa (DapaJUIebHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (MapajjieIbHOE OCHOBAaHUIO M TPOXOSIIEe uYepe3 BEpIIMHY), CEUCHUs
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miiockoctu u B npocTpancTBe. ClI0KeHNE U BRIUUTAHHUE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [IpaBmio mapamnenenumnena. Pemenwe 3amad, CBA3aHHBIX €
NpUMEHEHUEM TpaBWwiI JACHCTBUU C BekTopamu. I[IpsiMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteifmme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CkajasipHOE MNPOU3BENIEHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/JI IPU PEIICHUU Te€OMETPUIECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaTemaTHKay XapaKTepU3yIOTCS:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPBHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C WUX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCHHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JIPYTHX HayKaX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
WHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO H  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSIKCHUHM BCEH JKU3HWU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO KOJOTHYECKON KYJIbTYPhl, MOHUMAHUEM BIIMSHUSA
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJIieM;
OpHCHTAIlMCH HAa MPUMEHEHHE MATEMAaTUYECKUX 3HAHWUHM JUIS pelICHUs 3a1a4 B
00JacTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH UX
BO3MOYKHBIX ITOCJIEJACTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTUs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JeATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHS I[MBHWJIM3AINW; OBIIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTWYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOEKTHYI0 M HCCIIEIOBATEIILCKYIO JICSITEILHOCTD
WHIMBUYaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO TpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoenue
Memo008  NO3HAHUA — OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpOBATH
OTpeNie]ICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHHUSA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbBL;

e BBIOMpaTh cHoco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelLIeHUs, BBIOMpATh HauboJee MOAXOIAUMI ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITMPOBATH OOOOIICHUS M BHIBOJBI IO pe3yiIbTaTam
MPOBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBISATH ACPUIUTH UHGOPMALIMH, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (opmax,
WUTIOCTPUPOBATH TpapruecK;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKaGmu@Hble Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X0/ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pEIIeHUs; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3IU4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyIHpoBaTh pa3HOIIIACHS, CBOM BO3PaKEHMUS;
OpeACTaBIATh  pe3yjibTaThl  pEIIeHWs  3aJadd,  OSKCIEpPUMEHTAa,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CAMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUTyJIbHOW pabOThI U pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeiicmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4i, BEIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TTIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYI'PAHHBIM Yroy, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajycHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIN
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TUpamMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlJIeNIeHUIe N, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BBIOHpAs OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; PSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasl IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICJIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOIIECHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTbh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

ITpumensTh TeomeTpuueckue (HaKkThl Uil PELIEHUs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMme.

[IppuMeHATH MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATh W3YUYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MIPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKNE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI TOTYYEHUS TEJ BpAILlEHUSI.

KnaccudumupoBaTs B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpaICHHA,
Te€OMETPHUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHSAMH: MHOTOIPAaHHHMK, BIIMCAaHHBIM B cdepy
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOMICHUSI MEXIY TUIOMIAJSMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJ1alOT.

[TpuMeHsTh paBUJIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaraloiiX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiime reoMeTpuuecKrue 3aayd Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKMX OTHOIICHHH U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE MPOrpaMMHBIE  CpPEICTBA UM DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLIECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH peasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.
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