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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHe,  (GOopMHUpyeMOoe  TMpU  U3YYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB F€OMETPUHU, TIPHU JI0KA3ATEIbCTBE TEOPEM M
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3a/a4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
¢duznueckux 3aaay.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIOJIb30BaHusl Oosiee TIyOOKHMX TIEOMETPUYECKMX 3HAaHUM W JIEWCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYOJIEHHOM YPOBHE,
pacIIMpPSIIONIMMH U YCUITMBAIOLIUMH Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMAaTHYECKMX MOJEISX, MO3BOJISIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJENH;

¢bopMHpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHN PACCYKICHUN;

dbopMHUpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pElLIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH [10KA3aTEIIbHBIE PACCYK/ICHHUS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEeMAaTUYECKUX YTBEPXKJICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACIO3HABATh TMPOSBICHUS T'C€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4E€OHBIX MPEAMETOB, MPOSBIEHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNH OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kkypca «['eomerpus» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJbKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
OpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIUAIBHBIM BOIIPOCaM 00y4arolIuecs
oOpamiaJucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMH U HABBIKAMU MOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUN 00YYaloOlUXCsl, PacIupss U YriryOuisist
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MpOrpamMM, OOECIEUNUTh YIIIYOJIEHHOE
M3Y4YeHUE T€OMETPUH KaK COCTaBIIAAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aAKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOUXCcs
npsmeIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: MapalIe/IbHbIE
IPSMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIIIEIBHOCTD MPSMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IPOCTPaHCTBE. IlapaimienbHOCTh MJIIOCKOCTEN: NapaljiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHANKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIEC IIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIBHBIE W TEPIECHANKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIspax.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JINHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buasl MHOrorpaHHuUKOB, pa3BépTka MHOrorpaHHuka. Ilpusma: N-yrojbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema DOilnepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammpa: n-yronpHas mnupamMuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS MpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBII
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadJIp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH IPAaBUIBHOM MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS TPABHIbHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHHWYECKas IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzanmmuoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlcHUs Ha TUIoCKoCcTH. Pa3BépTka mummHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
MWINHAP, OMHWCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
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wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK HJIH TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHYycCa, IJIOMAAb cPepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € HUCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOMOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUs LIWJINHIpA
(mapanyenbHO W MEPHEHAMKYJSIPHO OCH), CEUYEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUN: METOJ| CIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopamHars!l BekTopa. Pazmoxkenne BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3aj1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYT MPSMOMU.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPHI, OMPOCHI U APYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYEcKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



,ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH017I noanucbio.

caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 pelnieHus 3a7ad B o0Jactu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBHUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAYy TMOHATUSIMH, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(TIpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:
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UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEeKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, MCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmueii:

BBISIBIIATH Ae(UUNTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PELICHUS 3alauH,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHSAMU JPYTMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYATbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNoBbIX Gopmax paboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NPHU PEIICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU, CBSI3aHHBIMM C YIJIAaMH B
IPOCTPAHCTBE: MEXKAY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HNpAMOW H
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;
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e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTHh CEUYCHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
MMpaMuJia), FTEOMETPUUECKUX TEJ C MIPUMEHEHHEM (HOPMYIL;

e CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CAMMETPHUSI B MIPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOIIEHUH U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MPEOoOPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAM3UPOBATh PEAbHBIC CUTYaIlMH, MPUMEHATh H3yYCHHbIC TOHATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:
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e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBSI3AHHBIMH C IUJIUHAPUYECKOH,
KOHUYECKOW U c(hepruyeckor MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

e OIEpUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIAMU BPALICHUSA: HWINHIPOM,
KOHYyCOM, c(pepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJI BPAILICHMUS,
00BEMBI U TUIONIAJM TMOBEPXHOCTEM MHOTOTPAHHHUKOB W TEJl BpallcHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C KOMOWHAIIUSAMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCaHHbIA 0KOJI0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WA TEJIO
BpAaIllCHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOJIOOHBIX TEI;

e mu300pakaThb HU3y4aeMble (UTYpBHI, BBIOJHITH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e WU3BJEKaTh, WHTEPIPETHPOBATH M TMPEOOpa3oBBIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO ONEPUPOBATH MOHITHUEM BEKTOP B MPOCTPAHCTBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMU;

e 33JaBaTh IJIOCKOCTh YPAaBHEHHUEM B JEKAPTOBOW CHUCTEME KOOPANHAT;

e pelIaTh FT€OMETPUUYECKHE 33aYM HA BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTU, B
1IeJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMEPUPOBATH TMOHATUSMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

e BBINOJHATh W300pPAKEHUS MHOTOTPAHHUKOB W TEJI BpaIleHUS TMpHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs 0A00us;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB U TEJ BpAICHUA: CEUEHUS LUIUHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;

e HCIOJIb30BATh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CJIEIOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
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e JIOKa3bIBaThb F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TMPHUMEHATh TEOMETPUYECKHE (aKThl JJISI PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHUX OTHOLICHHA U
HAXO0KJECHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e IMPUMEHATH TMOJY4YEHHbIE 3HAHUS  HA  MPAKTUKE:  CPaBHUBATH,
aHANIM3UPOBATh U OILIEHUBATH pEajbHbIE CUTYallUH, IPUMEHATh U3yYCHHbIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B TNIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHYeCKu  CQOpPMYJIUPOBAHHOM  MpoOJEMBbl,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAHUEM TIE€OMETPHUYECKUX TOHIATHH U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HUMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUHYECKOE IIJNTAHUPOBAHUE
10 KJIACC (34 B Hea./ Bcero 1024)

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [MTapanenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
5 VYriel U paccTosTHUS 16
6 MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC (34 B Hea./ Bcero 1024)

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTiseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, O606III€HIEC " 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEMAaTH3AIHS 3HAHHMA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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INOYPOUHOE IINIAHUPOBAHHUE
10 KJIACC (34 B HeneJ10, Bcero 102 4)

Ne
n/n

Tema ypoka

OcHoBHbIe TpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
[paBuiia M300paKEHUS Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX IPIMBIX
(OTpe3KoB), cepeIuHbI OTPe3Ka
[ToHsTHSA: TIEpeceKaroNUecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKaroImmecs npsimasi ¥ miIoCcKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS PSAMBIX U TIIOCKOCTEH

10

N300paxkeHne cedeHu MmupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

11

N300paskeHne ceueHni mupaMuabl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

12

N300paxeHune ceyeHnit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pebpa. N3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

14

Merton cnesioB AJist MOCTPOSHUS CeUEHU
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15

Mertop cie10B Uil HOCTPOCHHS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLKMOHANIBHBIX oTpe3kax. [Tonobue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
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IJJAHUMETPUU U CTEPEOMETPUH

Kontposbhas padota "AKCHOMBI

23 "
crepeomerpuu. CeueHus

B3anMHOe pacnosnokeHue npsmbIx B
npocTpancTBe. CKpeluBaromuecs

24 npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapaniensHble npsmble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHuu
MapajuieIbHbIX MPSMBIX INTIOCKOCTHIO

25

[TapanmnensHOCTb TpeX MpsiMBIX. Teopema o
26 TpEX MapauleabHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
97 OcHOBHBIE CBOWCTBA NapaIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIx

¢buryp B napayuieabHON NPOEKIUN

[enTpansHas npoekuus. YToui ¢
28 COHAITPaBJICHHBIMH CTOPOHAMU. YTOI
MEXTy TIPSIMBIMA

3a1a4yd Ha JOKA3aTEIbCTBO U
29 HCCIIENOBAHNE, CBA3aHHEIE C
PACIIOI0KEHUEM NPSIMBIX B IIPOCTPAHCTBE

30 [TonsATHs: MapayIeaTbHOCTh NPSIMON
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IUIOCKOCTH B mpocTpancTse. [Ipu3nak
HapauIeIbHOCTH MPSIMOH U IITOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOU U
TUIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYMCICHHUC U
31 J0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalsiCJIbHOCTBIO IMPAMBIX U IIOCKOCTEH

B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MpOXOSAIIETO Yepes3
30 JaHHYIO IPSAMYIO HAa YEPTEKE U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér

OTHOIIEHUI

HapannenLHa;I IMPOCKI M, IPUMCHCHHUC
33 AJI1 ITIOCTPOCHU S CeyeHHU I KY6a u

napauienenumnena. CeorcTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I

34
NapaJUIeIbHOCTH JBYX INIOCKOCTEN

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAIYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUS U3 HEE

35

CBolicTBa napayuieNIbHBIX IUIOCKOCTEN: O
36 MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS

IIpY [IEPECEUECHUU JBYX MapauIeIbHBIX
IUIOCKOCTEMN TPEThEU

37 CBoiicTBa MapajIeIbHBIX TUIOCKOCTEH: 00

OTpE3Kax NMapalJICIbHBIX ITPAMBIX,
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3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOH ©
JBYMsI TapaJIJIEIbHBIMU TJIOCKOCTSIMU

38

39

[ToBTopenue: Teopema [Tudaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

41

42

43

Beruucnienue JUinH 0Tpe3KoB B KyOe U
IPSMOYTOJIBHOM Iapajulesienunesie

[lepnieH IUKyYIAPHOCTD MPSMON U
wiockocTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
MIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
minockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[InmockocT U nepreHInKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

46

47

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKax

[leprieHAUKYNIAp U HAKIOHHAS.
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[TocTpoeHnue neprneHuKkyspa U3 TOUYKU Ha
MPSIMYIO

[lepnienuKynsp U HAKIOHHAS.

48 [TocTpoenue neprneHauKyspa U3 TOYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 Teopema o TpEX nepneHANKyIIpax
(mpsimast 1 oOpaTHasi)

51 VYTroa MeXAy CKpEeIUBaOIIUMHUCS
MPSIMBIMU
[Touck neprneHaANKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IJIOCKOCTEN

53 OpTroroHanbHOE MPOEKTUPOBAHNE
[Toctpoenue ceuenuii Kyoa, MpU3MBI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO

OpPTOTOHAJILHOM MPOEKIINH

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
55 [IPaBUJIILHON IIMPAMUJBI C TIOMOLIBIO
OPTOTOHAJIBLHOMN MPOEKLIUH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJBHO Tu1ocKocTh. [IimockocTu
CUMMETPHUI B MHOTOTPAaHHHKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

58
PacCTOAHHUU OT TOYKHU OO IJIOCKOCTHU




,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOﬁ noanucbio.

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

CriocoObI OIYCTUTH TEPIICHANKYJISPHI:
60 CUMMETPHS, CABUT TOYKHU T10
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW NpsiMOH,

61
W3MEHEHHE PAaCCTOSTHUM

Kontponbnas padota "B3zanmuoe
62 pacroyio’keHue MPsIMBIX U TIOCKOCTEN B
npoctpaHcTae"

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B

IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay
64 CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

65

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

67 [Tepnenaukynspasle miockocTH. CBONCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX ITIOCKOCTEN
[Ipu3Hak nepneHIuKyJIIpHOCTH
68 ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIIOCKOCTEN

MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69 [IpsiMmoyronbHbII Napauienenunesn; Kyo;
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HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiejienunena

TeopeMa 0 AuaroHajav nmpsaMoOyroJIbHOro

70 )
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé

CrepeomeTpuuecKke 1 NpUKIaJIHbIC
71 3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

IToBTOpEHME: CKpeMBaIOIINEC MIPSIMBIE,
72 IapajuIeIbHbIE INIOCKOCTU B CTaHAPTHBIX
MHOTOTpaHHUKAX

[Tapa napasienbHbIX IIOCKOCTEN Ha
73 CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

MEXKy CKPEIIUBAIOIIMMUCS NIPSIMBIMU B
IIPOCTBIX CUTYaLHSIX

74 Paccrosinue oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
75 CKPEIIMBAIOINMUCS IPSIMBIMU C
MIOMOUIBIO NEPIEHIUKYIIPHON MIIOCKOCTH

TpéxrpanHblid yroy, HEpaBeHCTBA IS
76 TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JIJIs

TPEXTPAHHOT'O yIiia

77 DneMeHTHI ChEePUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KontponbHas padora "Yrisl u

paccrosiHus"

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
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U €ro 3JeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamuza

81 [Ipusma. IIpssmas 1 HaKJIOHHAS IPU3MBIL. 1
IIpaBunbHas npusma

82 [IpssmMo#t napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Diinepa
Brimykisie MHOTOrpanHukd. Teopema

84 Oiinepa. [lpaBunpHbIe U OMyNIpaBUIbHBIE 1
MHOTOT'PaHHUKHU

85 KonrtponsHas pabora "MHororpaHHUKH" 1

86 IToHATHE BEKTOPA Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Beruuciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
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96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O06001eHre 1 cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [ToBTOopenue TeMbl "KoopanHaTel BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1
IIPOU3BE/ICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Berunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MCKAY IMIIOCKOCTAMU B MHOTOI'paHHHKax
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12 dopmyiia pacCTOSHUSA OT TOUKHU 10
IJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccTosiHUi OT TOUKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKHU A0
IUIOCKOCTH B NIPaBUJIbHON IMpaMKJie

15 KonrponsHas pabora "AHanutuueckas

reomeTpus”

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOI'OI'PaHHUKHA

16

17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIC/IOB

CedeHuss MHOTOIPAHHUKOB: CTaHIapTHbBIC
18 IUIOCKOCTH, IIEPECEUCHUSI IPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'ICJ'ILHLIe MMpsAMBIC U IINIOCKOCTH:
apaJlyICJIbHBIC CCUCHUA

19

20 [TapannensHbIE IPSMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU

[TapamtenpHbIe NpsMBIE U IIJIOCKOCTH:
21 YTJIBI MEXKY CKPELIUBAIOIIMMUCS
NPSAMBIMHA

[leprienAuKyNApHBIE IPSIMBIE U
99 IJIOCKOCTH: CTaHJApPTHBIE Maphbl

MEePIEeHANKYISIPHBIX MNIOCKOCTEN U
IpsAMBIX, CUMMETPHUH MHOT'OI'PAaHHUKOB
[leprieHIUKyNSpHBIE TIPSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MePIECHIUKYIIApaxX
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[TepnienaAuKysIpHBIE TIPSMBIE U
24 IIOCKOCTH: BEIUMCIICHUS JJIWH B
MHOTOI'paHHUKaX

[ToBTOpeHue: miomann
25 MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, COoOpakeHus Moa00us

[ToBTOpeHue: miomann
26 MHOTOYT'OJIbHUKOB, ()OPMYIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpeHue: Iomanu
27 MHOTOYT'OJIbHUKOB, ()OPMYIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
28 TUTOIIAHM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00US

[lmomaam ceyeHnii MHOTOTPaHHUKOB:
29 TUTOIIAM TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

KonrtponsHas pabdota "[loBTopenue:
30 MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO

31 napaienenunena

39 3anaun 00 yABOCHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C

33 00BEMOM TIPSIMOYTOITHLHOTO

nmapajjicjcnuicaa
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HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa
35 O06BEM TPSIMO TPU3MBI
36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [TpuknanHble 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSAMOM TTPU3MBI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
38 onpeaenéHHoro uurerpana. O0béM
HAKJIOHHOM IIPU3MBbI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0béM
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuuecKre 3aJa4u, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
46 [Ipumenenne 00bEMOB. Beruncienue
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pacCcTodHuA A0 IMMIIOCKOCTU

Kontponbnas padota "O0bEM

47 |
MHOT'OTPaHHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTH

49 Munuaap. [Ipsamoii KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckas moBepxHOCTh, 00pa3yroriue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa TNIOCKOCTHIO,
rapajuieIbHOM TUIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0OKa3aTeNIbCTBO M BHIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C

HWIAHAPOM
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59

60

61

Cdepa u map

[epecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbr
IUIOCKOCTBI0. Bu1 1 n300pakeHue mapa

[epeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

62

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

63

64

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYUCIICHUSA B OKPYXKHOCTHU, CTAHAAPTHBIC
noaoous

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB

69

3amaun o Teme "Tera U MOBEPXHOCTH
BpatieHus"

70

3anaun o teme "Tena 1 MOBEPXHOCTH
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71

BpauieHus"

Kontponbnas padota "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujInHApa

73

74

75

Brrunciienue 00bEMOB TEJ C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

ITmowmaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuUeCcKre 33719, CBI3aHHBIC C

BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

76

77

[Ipuknagueie 3agaun mo teme "OO0BbEMBI U
TIJTOIAIM TTIOBEPXHOCTEN Ten"

OO0BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUIecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
rapa, IrapoBOro CErMeHTa M MIapOBOTO
CeKTOpa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepsl. COOTHOMICHUS MEXKTY
TIJIOMIA ISIMUA TTOBEPXHOCTEH U 00bEMaMH
MMOTOOHBIX TEIl

79

[TonoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
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CrepeoMeTpHUeCKHE 3a]a4U, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEN U IUIOLIafen
IIOBEPXHOCTEH

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrkeHus npoctpancTBa. OToOOpaKeHHUS.

JIBrokeHus u paBeHCTBO Guryp. O6mme
CBOICTBA ABMKEHUI

82

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpaszoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FCOMeTpI/I"ICCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUMKCHU S

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o0maroiiee moBTopenue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"IlapaninensHOCTh MPSMBIX U IIIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3ALUsl 3HAHUI:
"BexTopsl B mpocTpaHcTae”

88

O6o6matoniee nopropenue 11 nonsaruii u
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MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

89

90

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHNMH:
"[Tomanu MOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06muaromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

WroroBas koHTpoJsibHAs paboTa
[ToBTOpEeHUEe, 06001IEHNE 1
CHCTeMaTH3alus 3HaHUH

Hcropus pa3BUTHS CTEPEOMETPHH KaK

HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
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97

98

99

KOMITBIOTCPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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