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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNUHBIX OCHOB I€OMETPHUH, MPHU JTO0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINKCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATBEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHHUH  pacrpeiensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YUaIOMUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpellMBaromuecss npsmele. [Ipu3Hakm ckpemumBaromumxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, Teopema O IIPAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunienr, NOPSAMOYIOJIBHBIA — TNapajulesenunes; ¢  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIDAHHUKM: IIpaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpaieHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Inomaas MOBEPXHOCTH LUIUHIpA, KOHYyca, Miomanas chepbl U e€ 4dacteil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS HWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYArOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/au, PEHICHUM, pacCyXIeHHH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06e301acHOro 00opasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOHs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUMOTE3y, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOICTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» M WHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CUMMETPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaXOXKJCHUE T€OMETPUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METOJIbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BAaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUS, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIENO0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM YacTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 2
5 BsaumHoe pacronoxenue npsiMbix B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U o5 1
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7




11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1
5 IToBTOpEeHME, 0000IIEHNE U 15 1
CHCTEMAaTHU3alUs 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 5
CHCTEMAaTHU3alUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

No

n/n

Tema ypoka

OcHoBHbIE TIpaBUiIa
n300pakeHUs Ha
PUCYHKE IIJIOCKOCTH,
MapauIeTbHBIX TPSIMBIX
(0Tpe3koB), cepeArHbI
oTpe3Ka

[HonsTus
CTEPEOMETPHU: TOUKA,
npsiMasi, IO0CKOCTh,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuieNbHbIX TPSIMbIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

Ilonsatus:
IepeCceKaroIImecs
MJIOCKOCTH,
TepeCceKaroImecs
npsiMasi ¥ IIOCKOCTh;
MOJYyNPOCTPAHCTBO

IlonsTus:
IepeCeKaroIInecs
MJIOCKOCTH,
MepeceKarnmecs
npsMasi ¥ IIOCKOCTh;
MOJYyNPOCTPAHCTBO

MHoOrorpaHHukKH,
n3o00pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

KoaunuecTBO 4acoB

Bcero
padoThI

KonTposabHubie

Jlara
HU3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl




MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUILINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB
AKCHOMBI
CTEepEOMETPUU U
MIepBBIE CIEJCTBUS U3
HUX

AKCHOMBI
CTEPEOMETPHUU U
TIePBBIC CIICICTBHS U3
HHUX

10

AKCHOMEI
CTEPEOMETPHUU U
TEepPBbIC CIE/ICTBUA U3
HuX. CiocoObI 3a1aHus
MPSAMBIX U IJIOCKOCTEH
B MPOCTPAHCTRBE.
O0603HaUEHUS IPSMBIX
U TIJIOCKOCTEH

N3o6paxenue cedeHuit
MUpaMHJIbI, KyOa U
IIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
pébpa. Uzobpaxenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3oOpakenune ceueHunit
MUPaMUJIbI, KyOa
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
nepeceyeHust
TOJTYYEHHBIX
IJTOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUECHUI
pa3HBIMU LIBETAMU

12

13

N3o0paxeHune cedeHmit
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpaimBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMH [IBETAMU

BxojHast KOHTpOJIbHAS
pabora

14

PHO, Meton cinenoB
JUTSI TIOCTPOCHUS
CeUueHUU

15

Meron cnenoB mis
MOCTPOEHUS CEUCHU .
CaoiicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEHN

16

Meron cnenoB mis
MOCTPOEHUS CEUCHU .
CaoiicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceueHui B
nupamue, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEkKEU U
3alKCh L1aroB
IIOCTPOEHHUS

18

19

[Toctpoenue ceueHuii B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aluch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B




nupamuze, Kyoe mno
TpEM TOUKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U
3amyCh IIaroB
MOCTPOCHHUS

20

21

22

23

24

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTexXel 1
3aMuch I1aroB
MMOCTPOCHUS

[ToBTOpEeHUE
wianumetpun: Teopema
0 MPOTMOPLHOHATBHBIX
otpeskax. [lomoOue
TPEYrOJIbHUKOB

IToBTOpEHUME
manuMerpun: Teopema
Memnenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TIJIAHUMETPHUHU
U CTEPEOMETPUH

KonTponbnas pabota
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

B3anmuoe
PacrosIoKEeHUE MPSAMBIX
B IIPOCTPAHCTBE.
CxkpemmBaromyecs
npsmele. [Ipu3naku
CKPEILMBAIOIINXCS
MIPSIMBIX.
[TapannenpHble MpsiMble
B IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€MHCTBEHHOCTH
IIPSIMOY NapalIeIbHOU




26

27

JAHHOM MPSIMOH,
MPOXOIAILIEH uepe3
TOYKY MPOCTPAHCTBA U
He JIeXKalllei Ha JaHHO’
npsmoii. Jlemma o
MepeCceUeHU
MapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

[TapannensHOCTb TpEX
npsambixX. Teopema o
TpEX MapayieNbHbIX
npsambixX. Teopema o
CKpEIIMBAIOIINXCSA
MIPSIMBIX

[TapannensHOE
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOIICTBA
napajieIbHOTO
MIPOCKTUPOBAHUS.
N300pakeHne pa3HbIX
¢buryp B mapayuienbHOR
MPOEKIINU

28

LenTpanbHas
poeKUHUs. YToi ¢
COHAIIpaBJICHHBIMU
CTOpOHAMHU. YTOJ
MEXY IPSIMbIMU

29

3amaun Ha
JI0Ka3aTeIbCTBO U
HCCIIeIOBAHUE,
CBSI3aHHBIE C
pacmoIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTns:
[apajuIeIbHOCTh
IIPSIMOM U TUIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnak
MapajuIeIbHOCTH
MPSIMOM U TUIOCKOCTH.
CsaoiicTBa




[apaJuIeIbHOCTH
IIPSIMOM U TNIOCKOCTHU

31

['eomeTpuueckue
3aJa4l Ha BBIYHUCIICHUC
U J10Ka3aTebCTBO,
CBA3aHHBIC C
[apajuIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO Ha
YyepTexe u
napayuiesIbHOTO IPYron
npsmoii. Pacuér
OTHOIIICHUH

33

34

35

[TapamtenpHas
NPOEKLHs, TPUMECHEHHE
IUISL TIOCTPOCHUS
cedeHuit kyba u
napaJuiesenuresa.
CsaoiicTBa
napauiesienunena u
TIPU3MBI

[TapannenvHbie
rockoctu. [Ipusnaku
MapaJJIEIbHOCTH JIBYX
IJTOCKOCTEM

Teopema o
NapajuIeIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH,
MPOXOIAIIECH uepe3
TOYKY, HE
MIPUHA/IEKAITYIO
JAaHHOM ITUIOCKOCTH U
CIIEJICTBUS U3 HEE

36

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MPSIMBIX TepeceYeHUs




MIpU NIEPECEUECHUU JBYX
MapajieabHbIX
IJIOCKOCTEN TpEeThEr

37

38

39

40

CBoiicTBa
napasuieIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
HapauIeIbHbIX
MPSMBIX, 3aKTF0YEHHBIX
MEXTy MapajuieTIbHBIMU
IJIOCKOCTSIMU; O
MIEPECCUYCHHUH MPSAMOM ¢
JBYMSI TIApaJLICIbHBIMHU
[JIOCKOCTSIMU

[ToBTOpenue: Teopema
[Tudaropa Ha
TUIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpEeyroJibHUKA

CaoiicTBa Kyba u
PSIMOYTOJIBHOTO
napauiesienumne1a

41

Brraucnenue qimH
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapaJuyIeenuIes1e

42

[lepnenuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHIUKYISIPHOCTH
MIPSIMOM U INIOCKOCTHU

43

[lepnenuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

44

Teopema o
CYIIIECTBOBAHUH U
€JIMHCTBEHHOCTH
MNPAMOM, MPOXOAAIIEH




4yepes3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IJIOCKOCTH

45

IImockoctu n
MEPIEHIUKYIAPHBIE UM
NpSIMEIE B
MHOT'OTPaHHUKAX

46

IImockoctu 1
MEPIEHIUKYIAPHBIE UM
MpSIMEIE B
MHOI‘OFpaHHI/IKaX

47

[lepnenaukymnsip u
HAKJIOHHAS.
[TocTpoenune
MEpIEeHIUKYIIApa U3
TOYKHU Ha MPSMYIO

48

[lepnienukynsip u
HAKJIOHHAS.
[TocTpoenune
IEPIICHANKYJIISIPa U3
TOYKH Ha IPSIMYIO

49

50

51

Teopema o Tpéx
MEePIIEeHANKYIIIpax
(npsiMast u oOpatHas)
Teopema o Tpéx
NepIeHANKYIIsIpax
(nmpsimast 1 oOpaTHast)
Yron mexny
CKPELIMBAIOIIUMUCS
MPSIMBIMU

52

ITonck
MePIEHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEePIEHIUKYISIPHBIX
IIOCKOCTEH

53

OptoronanbHoe
MIPOEKTHPOBAHNE

54

[TocTpoeHue ceuenuit
Ky0a, IpU3MBlI,
MPaBUIILHON TTUPAMUIBI




C TIOMOIIBIO
OPTOTOHAJILHOU
MPOEKIIUU

55

[Toctpoenue ceueHui
Ky0a, Ipu3MBbl,
MPaBUIILHON TUPAMUIbI
C TIOMOIIBIO
OpTOrOHAJIBLHOM
MIPOEKIINU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIILHO
wiockocTH. [Inmockoctu
CUMMETpPUH B
MHOTOTpaHHUKAX

57

[Ipu3nak
NEPIEHIUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH
KAaK CIJIEZICTBHE
CUMMETpUU

58

[IpaBunpHbIE
MHOTI'OTPaHHUKH.
Pacuért paccrosinuii ot
TOYKHU J0 INTIOCKOCTH

59

[IpaBunpHbIE
MHOTOTPaHHUKHU.
Pacuér paccrostnuii ot
TOYKH J10 TUIOCKOCTH

60

Crnioco0bl OMyCTUTh
MePIEeHIUKYIISAPHL:
CUMMETpHUS, CIIBUT
TOYKH T10
NapajuIeJIbHON IIPSIMOU

61

CaBur 1o
HenapaJJIeIbHON
MPSIMOM, U3MEHEHHE
paccTosHuI

62

KonTponbnas padora
"B3anmuoe
pacrooKeHue MpsMbIX
U IUIOCKOCTEN B
pocTpaHcTBe"




63

64

65

IToBTOpEHME: yroa
MEXIy NPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYroJbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHuUeE: yron
MEXIy
CKPEIMBAIOIIUMUCS
MpsIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue
METO/IbI BHIYHCIICHUS
yria MeXAy IpsIMbIMU
B MHOTOTpaHHUKAX

66

JIByrpaHHBIN yToOJI.
CBOICTBO JIMHEHHBIX

YTJIOB IBYTPaHHOTO
yria

67

[IepnenukynsapHsie
miockoctu. CBolicTBa
B3aHMHO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

68

69

70

71

[Ipu3nak
MEPIEeHIUKYJIIPHOCTU
IIJIOCKOCTEM; TeOpeMa 0
MIPSIMOM IIEPECEUECHUS
JBYX TJIOCKOCTEN
MEPIEHIUKYIISIPHBIX
TpeTheN MIIOCKOCTH

IIpssMOyTONBHBIM
napajuieNenunesn; Kyo;
M3MEPEHMS], CBOCTBA
MPSIMOYTOJIBHOTO
napajuiesenuIeaa
Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajiejenunena u
CJIEICTBHE U3 HEE

CrepeomeTpuueckue u




MPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIC CO
B3aHMHBIM
pacroIoKEHUEM
MPSIMBIX U TFIOCKOCTH

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS
IIpsIMbIE, apaJlICIbHbIE
IJIOCKOCTH B
CTaHJapTHBIX
MHOTOTpPaHHUKAX

73

74

75

76

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINX CS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIHUIX

Paccrosinue oT Touku
710 IJIOCKOCTH,
paccTostHue OT NPSMOU
70 IIJIOCKOCTH

Beruucnenue
pPacCcTOSHUN MEXITY
CKpELIUBAIOIIMMUCS
MPSMBIMH C TIOMOIIBIO
MEPIEHIUKYISIPHON
IIJIOCKOCTH
Tpéxrpannsiii yrou,
HEPABEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa,
TEOpPEMBI KOCHHYCOB U
CUHYCOB JUIs
TPEXTPAHHOTO yria

77

OIeMEeHTHI
chepuyeckoin
TCOMETPHH:
reoIe3NUEeCKNEe JTNHUU
Ha 3emie

78

KonTponbhas padota




"VYruel u paccrosiHus"

79

80

81

CucremaTu3aius
3HAHHUH
"MHOrorpaHHuK 1 €ro
DJICMCHTHI"

[Tupamuna. Bunbl
nupamu. [IpaBunbHas
nupamuaa

IIpusma. IIpsamas u
HaKJIOHHAs MPU3MBI.
[IpaBunbHas npuzma

82

[Ipssmoint
napaulelenumnesn,
IIPSIMOYTOJIBHBIN
napasiesnenunes, Kyo

83

84

Beimmykiieie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

Brimykmnsie
MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE U
I0JIyTIPAaBUIIbHBIE
MHOTOTpPaHHUKHU

85

86

87

KonTponbnas padora
"MHororpaHHuKu"
ITonsaTHe BeKTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEeKTOpOB

88

89

Pa3zHocTh BEKTOPOB

IIpaBuio
napajuiesenumena

90

91

92

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Paznoxenue BekTopa
o 6asucy Tpéx
BeKTOpOB, HC JIC)KAIIUX
B OJHOH INIOCKOCTH

CkansipHoe
IIPOU3BECHUE




Brruncnenue yria

93 MEXy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimne 3anauu ¢ 1
BEKTOpaMH

95 [Ipocreiimue 3aga4uu ¢ 1
BEKTOPaMH

96 [Ipocreiimne 3anauu ¢ 1
BEKTOpaMH

97 [Ipocreiimue 3ana4uu ¢ 1
BEKTOpaMH
O0006111eH1E U

98 CHUCTEMATH3ALNA 1
3HAHUH
O06001menue n

99 cUCTEMAaTH3alUA 1
3HAHUH

100 Hrorosast KOHTpOIbHAS 1
pabora

101 HrtoroBast KOHTpOJIbHAS 1
paborta
O0600111eH1E U

102 cUCTEMAaTU3aLHA 1
3HAHUH

OBIIEE KOJMYECTBO 102

YACOB I10 [TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa
HA TUIOCKOCTH U B
npocTpaHcTse"

[ToBTOpEHME TEMBI
"CkaysipHoe
MIPOU3BEICHNE
BEKTOPOB"

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTposabHubie

Jara
U3ydeHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"Beiuucienue yria
MEXIy BEKTOpPaMH B
npocTtpaHcTse"

IToBTOpEHME TEMBI
"VpaBHEeHHE MTPSAMOH,
MIPOXOSIIEH uepes3 1Be
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJIib, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IIIOCKOCTH,
HOpMaJIb, YpAaBHEHUE
IUIOCKOCTH B OTPE3KaxX

Bekropnoe
IIPOU3BEICHUE

JInHelHbIe
HEpPAaBEHCTBA,
JIMHEWHOE
MIPOrPAMMHUPOBAHUE

JInHelHbIe
HEpPaBEHCTBA,
JIMHEWHOE
MIPOTPAMMHUPOBAHUE

10

AHanutnyeckue
METO/IbI pacuéra yria
MEX1y IPSIMBIMH B




MHOTI'OIrpaHHUKax

11

12

13

AHanuTHyeckue
METO/bI pacuéra yria
MEXY IJIOCKOCTSIMU B
MHOFOI‘paHHI/IKaX

dopmyna pacCTOSHUS
OT TOYKH JI0
IUIOCKOCTH B
KOOpJAMHATAX
Haxoxnenue

paCCTOHHI/Iﬁ OT TOYKH
J0 IINIOCKOCTH B KY6G

14

Haxoxnenne
pacCTOSIHUM OT TOYKHU
JI0 TNIOCKOCTH B
MIPaBUJIbHON UpPAMUJIE

15

KonTponpsHas padora
" AHanmuTHYEeCKas
reoMerpust”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKHU

17

18

19

20

21

Ceuenns
MHOTOTPaHHUKOB:
METOJ] CJIEIOB

Ceuenuns
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
IUIOCKOCTH,
HepecequI/m Hpi[MBIX
7 TNIOCKOCTEH

ITapautensHbIe
IIPSAMBIE U IIOCKOCTH:
napauleIIbHbIE
cedyeHus

[TapamensHbie
IIPSAIMBIE U INIOCKOCTU:
PacyE€T OTHOLIEHUN
[TapamensHbie
IPSIMBIE U INIOCKOCTU:




YTJIBI MEXIY
CKPELIUBAIOIIMMUCS
IPSAMBIMU

22

[IepnieHauKynspHBIE
IIPSAMBIE U IUNIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHIUKYIISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUN
MHOT'OTPaHHUKOB

23

[IepnieHquKynspHBIE
IIPSIMBIE U IUNIOCKOCTH:
TeopeMa O TPex
NEPIEHIUKYJIIIpax

24

[IepnieHquKynspHBIE
IIPSIMBIE U TUNIOCKOCTH:
BBIYMCIICHMS IIVH B
MHOTOTpaHHHUKaX

25

[ToBTrOpenue: miomanu
MHOTOYTOJIbHUKOB,
bopMyIbI ISt
TUIOIIAACH,
COOOpakeHHS TI0100Us

26

[ToBTrOpenue: miomanu
MHOTOYT'OJIbHUKOB,
bopMyIbl ISt
TUIOIIAaAEH,
coo0paxeHus moao0us

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
bopMyIbl ISt
TUIOIIAaAEH,
coo0paxeHus moao0us

28

IInomanu ceuenuit
MHOTOTPaHHHUKOB:
ionaau
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
Co00paxeHus moao0us

29

IImomaan ceuenunit
MHOTOTPAaHHUKOB:
ILIOLIAN




IIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxeHus Moa00us

30

KontponsHas padora
"I[loBTOpenue:
MHOTOTPaHHHKH,
CeUCHHS
MHOTOTPaHHUKOB"

31

32

33

34

35

O0Bém Tema. O0beM
IPSIMOYTOJIBHOTO
napaiesienumne1a

3anaun 00 yABOCHUH
Ky0Oa, 0 KBapaType
Ky0a; 0 TpUCEKIINU
yria
CrepeoMeTpHUECKHEC
3aJ1auu, CBSI3aHHBIC C
00BEMOM
MPSIMOYTOJIBHOTO
napaienenuneaa

[Tpuknagabie 3a1a9H,
CBsI3aHHBIE C
BBIUHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesenumneaa

O06BEM npsiMoit
TPU3MBI

36

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpsIMON
TPU3MBI

37

IIpuxnanHeie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

38

Brruucienue 006EM0B
TEJI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOH MPU3MBI

39

Brruncnenne o05EM0B




TEJ ¢ IOMOIIbIO
ONPEAEIEHHOTO
uHTerpana. OobéM
MUPAMU/IBI

40

dopmyna o0bEMa
UPAMUJIBI.
OrtHolIeHne 00bEMOB
paMu/I ¢ O0IIUM
yIJI0M

41

dopmyna o0bEMa
UPAMUJIBI.
OrtHolIeHne 00bEMOB
paMu/ ¢ O0ITUM
yIJIOM

42

Crepeomerpuueckue
3a/1a4H, CBSI3aHHBIC C
00bpEMaMH HAKJIOHHOMN
HIPU3MBI

43

44

45

46

47

48

Crepeomerpuueckue
3ala4d, CBI3aHHEIE C
00BbEMaMH TUPAMHUIBI

[TpuknaaHbie 3a1a49u
1o Teme "OOBEMBI
Ten", CBsI3aHHEIE C
00BEMOM HAKJIIOHHOM
MIPU3MBI

[Tpuxnanueie 3a1a4u
1o Teme "OOBEMBI
Ten", CBsI3aHHEIE C
00BEMOM TTUPAMUJIBI

[TpumeHeHne 00BHEMOB.
Brruncnenune
paccTosHus 10
TUTOCKOCTH

KonrponbHas pabora
"O0BEM
MHOTOTrpaHHHKa"

[Humuaapuyeckas
MIOBEPXHOCTb,
oOpa3yromue
LHUJUHIPUYECKOU
MIOBEPXHOCTHU




49

s nap. Hpsamoit
KPYTOBOU LIUJIUHJP.
IInomans
IIOBEPXHOCTHU
LUIMHIpA

50

Konunueckas
MOBEPXHOCTb,
obOpazyromue
KOHMYECKOM
noBepxHocTu. Konyc

51

CeueHue KoHyca
IJIOCKOCTBIO,
napasuieIbHON
IUIOCKOCTH OCHOBAHMS

52

Y ceu€HHBIN KOHYC.
N306paxkenne KoOHycOB
U YCEYEHHBIX KOHYCOB

53

54

55

56

[Tnomans 6OKOBOM
MIOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU
KOHYcCa

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U
IIOJIHOM ITOBEPXHOCTHU
KOHYcCa

Crepeomerpuueckue
3aauu Ha
JI0Ka3aTeabCTBO U
BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN
OUuJInHApa, KOHyCa
CrepeomMerpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYHCIICHUE,
MMOCTPOEHUEM CEUCHUH
HUIMHApPA, KOHyca

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C
HWIAHAPOM

[Ipuknanneie 3a1auw,
CBSI3aHHBIE C




HUIMHAPOM

59

Cdepa u map

60

61

62

[lepeceuenue chepsl u
miapa ¢ mioCKOCThIO.
Kacanue mapa u
chephl MIOCKOCTHIO.
Bun u n3obpaxenue
mapa

[lepeceuenue chepsl u
mapa ¢ miIOoCKOCThIO.
Kacanue mapa u
chephbl MIOCKOCTHIO.
Bun u n3obpaxenue
mapa

YpaBHeHue chepsl.
[Tnomane cheprl u eé
JacTeu

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3a7auy Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO chepoit
U I1apoM,
MOCTPOCHUEM UX
CEUEHHH MIOCKOCTHIO

65

66

67

Crepeomerpuueckue
3a/1a4M Ha
JI0KA3aTeNbCTBO U
BBIUKCJICHHE,
CBsI3aHHBIE CO chepoit
U I1apOM,
MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

[puknaanbie 3a1auu,
CBsI3aHHBIE CO cepoit
U [apom

IToBTOpeHue:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIYKCIICHUS B




OKPYXHOCTH,
CTaHJapTHBIC TTO00US

68

69

70

Paznuunnie
KOMOHWHAIIAH TEJl
BpalleHus U
MHOTOI'PAaHHUKOB

3amauu o Teme "Tena
Y TTIOBEPXHOCTHU
BpaiueHus"

3amauu o Teme "Tena
Y TTIOBEPXHOCTH
BpaieHus"

71

KonTtposnsHas padora
"Tesa u TOBEPXHOCTHU
BpaieHus"

72

73

O0béM HuIMHIpA.
Teopema 06 00bEME
OpSMOTO LMJIAHAPA

Brruncienue o06M0B
TEJ C IIOMOIIBIO
OIPEIEIIEHHOTO
uaTerpaia. OobéM
KOHYCa

74

75

76

77

[Tnomaan GOKOBOU U
IIOJIHOM ITOBEPXHOCTH
KOHYcCa

CrepeomMerpuueckue
3aJauu, CBSI3aHHbIE C
BBIYMCIICHUEM
00BEMOB IMIIMH/IPA,
KOHYcCa

[TpuknaaHble 3a7aun
no teme "OO0bEMBI U
IUTOIIAH
noBepxHocrel Ten"
O06BéMm mapa u
IIapPOBOTO CEKTOPA.
Teopema 06 06bEMe
mapa. [Inomanp
chepsl.
Crepeomerpuueckue




3aj1a4u, CBSI3aHHBIC C
BBIYUCIICHUEM
00BEMOB 1m1apa,
IIAPOBOTO CErMeHTa U
IIAPOBOTO CEKTOpPa

78

79

80

[Ipuxnaguele 3a1aun
1o Teme "O0BEMBI
Ten", CBSI3aHHEIC C
00BEéMOM 11apa u
TJIOMIA B0 Cephl.
COOTHOIIICHUS MEXKTY
TLJIOIIAASIMHU
IIOBEPXHOCTEU U
00BbEMaMH 1O T00HBIX
Tel

IToxoOuEble Tena B
MIPOCTPAHCTBE.
N3menenue o6béMa
U IOJOOUH.
Crepeomerpuueckue
3a/1auu, CBA3aHHBIC C
BBIUMCIICHHEM
00BEMOB TE U
Iomanaeu
MOBEPXHOCTEH
KonTponbnas pabora
"ILnomanu
MOBEPXHOCTH U
00BEMBI KpyTJIbIX TEen"

81

82

JBrxeHus
MPOCTPAHCTBA.
OTtob6paxeHusl.
JBukeHusd u
paBEeHCTBO (HUryp.
OOurme cBoiicTBa
JIBYKEHUH

Bunsl nBmkeHui:
napajuieIbHbII
MIEPEHOC, LEHTPAJIbHAS
CUMMETPHUS,
3epKajbHast
CHUMMETpPHUS, TOBOPOT




BOKPYT IIPSIMOU

83

84

[TpeoOpazoBanms
nono6wus. [psmas u
cepa Ditnepa
I'eomeTpuyeckue
3a]]auu Ha IPUMEHCHHE
JIBYDKCHUS

85

KontponsHas padora
"BekTopsl B
npocTtpaHcTse"

86

87

Ob6o6marormee
nosTopenue 11
MOHATHI U METOJ0B
Kypca reomerpun 10—
11 xnaccos,
CUCTEeMAaTU3aIHs
3HAHUM:
"[TapannenbHOCTD
IPSIMBIX U IJIOCKOCTEU
B IIpocTpaHcTBe"

Oo6o061maroiee
noBtopenue 11
HOHATHUI U METO/10B
Kypca reomerpun 10—
11 xaccos,
CUCTEMAaTH3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

89

O06o0maroree
noBTopenue 11
MIOHATUN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMATH3aLM
3HaHM: "BekTopsl B
npocTpaHcTae”

O06o0maroree
noBTopenue 11
MOHSITUN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEeMAaTH3aLHs




3HaHuil: "O0bemM
MHOTOTrpaHHHKaA"

90

O0o0maroree
nosTopenue 11
MMOHATHUH U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CHCTEeMaTH3aIus
3HaHui: "O0beM
MHOTOTpaHHUKA"

91

92

Ob6o6marormee
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reomerpuu 10—
11 xnaccos,
CUCTEeMAaTH3aIHs
sgagui: "[lnomanu
MOBEPXHOCTHU U
00BEMBI KpyTJbIX TEN"

Oo6o061maroiee
noBtropenue 11
HOHATHH U METOJI0B
Kypca reomerpun 10—
11 xnaccos,
cHUCTEMaTH3aIus
spanuii: "l[lnomann
MOBEPXHOCTHU U
00BEMBI KpyTJIbIX TEen"

93

Hrorosas
KOHTpOJIbHAs paboTa

94

95

96

Hrorosas
KOHTpOJIbHas paboTa

IToBTOpEHUE,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUMN

Hcropus pa3Butns
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTHUN
COBPEMEHHBIX
WHXEHEPHBIX U




KOMIBIOTEPHBIX
TEXHOJIOTUH

97

Ucropust pazBuTus
CTEPEOMETPHUU KaK
HayKU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

98

99

Hcropus pazsurus
CTEPEOMETPUU KAK
HAyKHU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

HcTopus pa3BuTHs
CTEPEOMETPUN KaK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsurus
CTEPEOMETPUH KAK
HAyKU U €€ poJlb B
pa3BUTUN
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pazsurus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHI




Hcropus pazsurus
CTEPEOMETPUU KaK
HayKU U €€ pojb B
102 pa3BUTHN
COBPEMEHHBIX
WH)XCHEPHBIX U

KOMITBIOTCPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

['eometpus, 10-11 kmacc/JI.C. Atanacsn, B.®. byTy30B u npyrue, AKIHMOHEpHOE

obmectBo "N3narenscTBo "IIpocsernienue”

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
N3yuenne reomerpun B 10-11knaccax. Kanra nns yunrens - Caaksia C.M.,
byrty30B B.O.

I'eomeTrpus. 10-11 knacc. Jlunaktuueckue Matepuaisl - 3uB b.I'.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET
Yuun.py

Enunsiit nopran "Coxneprxanue oopazoBanus"



HOYPOYHOE INIVTAHUPOBAHME (Bun 2)
10 KITACC

Ne
n/n

Ne ni/n
B
MojyJie

Jlara

Tema ypoka Bcero
U3ydeHus

Pa3znen 1. BBenenue B crepeoMeTpuio. 23 yaca

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE IIpaBUIIA

n300pakeHNs Ha PUCYHKE

IJIOCKOCTH, MapaijieIbHbIX 1
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus crepeomerpun:

TOYKa, MPsiMasi, INIOCKOCTH,
npocTpancTBO. OCHOBHBIE

npaBujIa U300paKEeHUS Ha 1
PHUCYHKE IIJIOCKOCTH,

napauIeIbHBIX MPSIMbIX

(OTpe3KOB), cepeIMHBI OTpe3Ka

Ilonstus: MEPECCKAOIUCCA
IIJIOCKOCTH, IICPCCCKAIOIINCCA
npssMasd U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEpeCeKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paKeHre MPOCTENIINX
IPOCTPaHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX 00OBEKTOB

MHoOrorpaHHukH,
M300paKeHe MPOCTENIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U
NepBbIE CIEACTBUS U3 HUX

AxcuoMebl CTCPCOMCTPHUH U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U 1




NIEpBbIE CIEICTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE.
O0603HaueHus IPSIMbIX U
IJIOCKOCTEH

10

11

10

11

N3o0paxenue ceueHuit
MUPAMHUJIBI, Ky0a U IPU3MBI,
KOTOPBIE TPOXOJIST Yepe3 ux
pE€o6pa. Nzo0pakeHue
MePECCUCHHS TIOJTYICHHBIX
IJI0CKOCTeM. PackpammBanue
MOCTPOEHHBIX CEYCHUM
Pa3HBIMH [IBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
peo6pa. N3o0pakeHue
nepeceueHsl MOJTy4YeHHBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETAMHU

12

12

N3o0paxenue ceueHuit
NUPaMU/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé€bpa. M3obpakenue
nepeceyeHus! MoTy4eHHbIX
mockocrei. PackpamyBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETAMHU

13

13

Bxonnas koHTposbHas paboTa

14

15

16

14

15

16

PHO. Meton cinenoB mis
MOCTPOEHUS CEUCHUI

Merog cienoB aiis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEN

Meton cnenoB s
MOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
IPSIMBIX U IIJIOCKOCTEN

17

17

[TocTpoenue ceueHui B
nupamuie, Kyoe mo Tpém




ToukaM Ha péopax. Coznanue
BBIHOCHBIX qepTexceI‘/'I H 3a11ucChb
1aroB MOCTPOCHU A

18 [MocTpoenwue ceuenwmii B

nupamue, Kyoe mo Tpém

18 Toukam Ha péopax. Co3nanue 1
BBIHOCHBIX YEPTEXKEH U 3aIHCh

IaroB MOCTPOCHHUSI

19 [MocTpoenwne ceuenwmii B

nupamue, Kyoe mo Tpém

19 ToukaMm Ha péopax. Co3nanue 1
BBIHOCHBIX YEePTEXKEH U 3aIHCh

IaroB MOCTPOCHHSI

20 [TocTpocume ceucHwmii B

nupamue, Kyoe mo Tpém

20 ToukaM Ha péopax. Co3nanue 1
BBIHOCHBIX qepTexcefI " 3aIl11UCh

IaroB MOCTPOCHHSI

21 [loBTOpEHME MIIAHUMETPUU:
21 Teopema o
POTIOPIMOHATIBHBIX OTPE3KaX.

[MomoOue TpeyrobHUKOB

22 IToBTOpEHME MIIAHUMETPUH:

Teopema Menenas. Pacuersl B

22 CEYCHUSX Ha BRIHOCHBIX 1
yeprexax. Mcropus pazsutus
TUTAHUMETPUH H CTEPEOMETPUN

23 Konrponbnas padora Nel
23 "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

Pa3nea 2. BzanumHoe pacnoJioskeHne NpsiMbIX B IPOCTPAHCTBe. 6 4acoB

1 PHO. B3aumnoe

pacrioyio’KeHue MPSIMBIX B
IPOCTPaHCTBE.

24 CkpemuBarouecs npsiMeie. 1
[Ipu3HaKK CKpeIUBaIOMINXCS

npsambix. [TapannensHbie

NpSIMBIE B TIPOCTPAHCTBE

2 Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM
NapajuieIbHON JaHHOU
IIPSIMOM, IPOXOIAIIEN Yepes

25




TOYKY MPOCTPAHCTBA U HE
JIeXKaler Ha TaHHOU IIPSIMOM.
JlemMa o nepeceueHnn
napasuIeIbHbIX MPSIMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
HapayIeNIbHBIX MPSMBIX.
TeopeMa 0 CKpeLMBarOIUXCs
HPSAMBIX

27

[TapamensHoe
npoexktupoBaHue. OCHOBHbBIE
CBOICTBa MapajieIbHOTO
MPOEKTUPOBAHHUS.
N3o0paxenue pa3Hbix GUryp B
napauieIbHOM MPOEKINH

28

HenTpanpHas npoekuus. Yroi
C COHaIpaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXKAY
IPSIMBIMU

29

3amayu Ha JJ0KA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

Pa3nen 3. IlapaieIbHOCTH MPAMBIX U IUVIOCKOCTElH B MPOCTPaHCcTBe. 8 U

30

1

ITonsATHA: MapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npocrtpaHctse. [Ipusznak
MapaJUIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
MapaJuIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

acCoB.

31

I'eomeTprueckue 3agaun Ha
BBIYUCICHUC 1
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

32

ITocTpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YePTEeXKE U
MapajuiebHOTO IPYron
npsMoil. Pacdu€r oTHOImIEHMIT




4 [TapamiensHas npoekuus,

MIPUMEHEHUE JUIsl TOCTPOCHUS

33 ceueHui kyda u 1
napasuienenunena. CBorcTBa
napajuieenunea u mpu3Mbl

5 [TapamienbHbIe TIOCKOCTH.
34 [Ipu3Haku napajiienbHOCTH 1
JIBYX TIJIOCKOCTEMH

6 Teopema o mapamieaTbHOCTH U
€/IMHCTBEHHOCTH TUIOCKOCTH,

35 NPOXOJALICH Yepe3 TOUKY, He 1
MIPUHAJICIKALLYIO TAHHOMN

IUTOCKOCTH | CJICJICTBHS U3 Heé

7 CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
36 HapajIeIbHOCTH TPSMBIX
nepeceueHus Mpy MnepeceyeHnn
JIBYX TapauIeIbHBIX

MIJIOCKOCTEH TpeThei

8 CBoiicTBa mapaienbHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
napajuIeNIbHBIX MPSMBIX,
37 3aKJIFOYEHHBIX MEXKTY
napajuieIbHbIMU TUIOCKOCTSIMH,
0 MIePeCceUYCHUU MPSIMOH C
JIBYMsI TTapaJeIbHBIMU

IIJIOCKOCTAMMU

Pa3neu 4. IlepneHaAnKy/JIsIPHOCTD NPSAMBIX M IJIOCKOCTEH B POCTPAaHCTBE. 25 4acoB.

1 IToBTOpEHME: Teopema

38 1

[Mudaropa Ha naockoctu

2 [ToBTOpEHME: TPUTOHOMETPHUS
39 IPSIMOYTOJIBHOTO 1
TPEyrojJbHUKa

3 CgoiicTBa ky0a u
40 IPSIMOYTOJIBHOTO 1
napaJenenuneaa

4 Brrunciienue 1iMH OTpPE3KOB B
41 KyO€e 1 psIMOYTOJIbBHOM 1
napajuleJenune1e

42 5 [lepneHquKyISpHOCTD MPSMOMN
u iockoctH. [IpusHak




NEPIEHANKYJIIPHOCTH IIPSIMOU
U IJIOCKOCTH

43

44

[leprieHAMKYIASIPHOCTD MPSIMOiA
u 1iockocty. [Ipusnax
NEPIEHIUKYJIIPHOCTH IPSIMON
U TUIOCKOCTH

Teopema o cynieCcTBOBaHMH U
€AMHCTBEHHOCTH IIPSIMOH,
IIPOXOJSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYJIAPHOH K
IUIOCKOCTH

45

46

47

10

IInockoctu n
NEePHEHANKYJISPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
IInockoctu n

MNEPNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOI'OT'paHHHUKAX

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHune nepneHauKyIspa
13 TOYKU Ha IPSIMYIO

48

11

[leprieHauKYIsAp ¥ HAKIIOHHASL.
IToctpoenune nepneHauKysapa
U3 TOYKH Ha MPSIMYIO

49

50

51

12

13

14

Teopema o Tpéx
NepreHINKYIIpax (MpsiMast 1
oOpatHast)

Teopema o Tpéx
neprneHauKynsapax (mpsmas u
oOpatHast)

Yron mexny
CKPELIMBAIOIIUMUCS MPSMBIMU

52

15

[Tonck neprnieHIMKyIApHBIX
HpﬂMI)IX C ITIOMOIIIBIO
HEPIEHINKYIAPHBIX
IIOCKOCTEH

53

54

16

17

OpTtoronansHoOe
IPOCKTHPOBAHUE
[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPaBUILHON
nmupaMuJabl C IOMOIIBIO




OPTOTOHAJILHOW MPOEKIUU

55

56

57

58

18

19

20

21

[TocTpoenue ceuenuit kyoa,
MIPU3MBIL, TPABHIILHOM
nupaMuJbl C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[ImockocTn cumMMeTpuii B
MHOTOIPaHHHUKAX

[Ipusnak
NEPIEeHIUKYIIPHOCTH MPSIMON
U TUIOCKOCTH KaK CIICZICTBHE
CUMMETpUU

[IpaBHIIbHBIE MHOTOI'PAHHUKHU.

Pacu€t paccTosiHuii OT TOUKU
JI0 TJIOCKOCTH

59

22

[IpaBHIIbHBIE MHOTOI'PAaHHUKHU.
Pacuér paccTosinuii OT TOUKH
JI0 MJIOCKOCTHU

60

23

Crioco0bI OIyCTHTD
NEePIEeHIUKYIISAPbl: CHMMETpPUSI,
CIBUT TOYKH I10 NapaJLIEIbHON
IPSIMO

61

62

24

25

CaBur no HenapauieJIbHON
IPSIMOM, U3MEHEHHE
paccTosHu

Konrponbnas padora Ne2
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTtpaHcTae"

Pa3nea S. Yrasl u paccrosinus. 16 yacos.

63

1

PHO. TloBTopenue: yron
MEXIy IPAMBIMU HA
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIbHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: YroI MEeXAY
CKPCIIUBAOIIHUMHUCA ITPAMBIMUA
B [IPOCTPAHCTBE

65

I'eomerprueckue MeToabI
BBIYMCIICHHS YIJIa MEXKIY




MMpAMbIMH B MHOTOTpaHHUKAX

66

67

68

69

70

71

72

73

74

10

11

12

JByrpanubiii yroia. CBOMCTBO
JUHEHWHBIX YTJIOB JBYTPAHHOTO
yria

[TepnenaukysipHbIC
mIockocT. CBOMCTBA B3aUMHO
MePIEHIUKYIISIPHBIX
IUIOCKOCTEH

[Ipu3naxk
MEePIECHANKYJISIPHOCTH
IJIOCKOCTEH; Teopema o
MPSMOM MEPECEUCHUS BYX
IUIOCKOCTEH
NEePIEHINKYIISIPHBIX TPETheH
INIOCKOCTH

[IpssMoyTobHBIN
napaujenenunen; Kyo;
U3MEpEeHus, CBOICTBa
IPSIMOYTOJIBHOT'O
napaesenunena

Teopema o AuaroHayu
MPSIMOYTOJIBHOTO
napasuiesienuIie/ia u cle/ICTBUe
U3 Hee

Crepeomerpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pAacIoNoKEHUEM IPSIMBIX U
IUIOCKOCTH

IToBTOpEHUE:
CKPELIUBAIOIINECS MPSIMBIE,
napajuleIbHbIC INIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPAMBIX,
PaCCTOSIHUE MEXIY
CKPEIIMBAIOIIMMUCS TPSIMbIMU
B MPOCTHIX CUTyaAUSIX

PaccrosHue oT TOUKH 10
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH




75

13 Boruncnenue pacctosHui
MEXY CKPELIMBAIOIIUMUCS
HOPSMBIMU C TIOMOUIBIO
HEePIEeHANKYIISIPHON TNIOCKOCTH

76

14 TpéxrpanHslii yro,
HEPaBEHCTBA JJISl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO

yria

7

15 DeMeHTHI chepruiecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

Pa3n

79

80

16 KonTtponsHast pabora Ne3
"VYrubl u paccrosiHus"
e1 6. MHOrorpaHHuKH. 7 4acos.

1 PHO. Cucrematuzanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

2 [Tupamuaa. Buasl nupamu.
[IpaBunbHas nupamuaa

81

82

83

3 [pusma. IpsimMast 1 HaKJIOHHAs
npu3msl. [IpaBuibHas npusMa

4 [Tpsimoii napasuienenunen,
IPSIMOYTOJIBHBIN
napasuienenunesn, Kyo

5 Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

6 BrlInmykiibie MHOTOIpaHHUKU.
Teopema Ditnepa. [IpaBunbHbIE
U TIOJIYIIPaBUJIbHEIE
MHOTOTPaHHUKHU

85

7 KontponbHas padota Ned
"MHororpaHHuku"

Pa3nea 7. Bektopsl B npocTpancTBe. 12 4yacos.

86 1 PHO. ITonsTue BekTopa Ha
TUTOCKOCTH M B TIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [TpaBwito mapaienenureaa




90 5 YMHOXEHHE BEKTOpa Ha YUCIIO 1

6 Paznoxenune BekTopa 1mo
91 6a3ucy TpEéx BEKTOPOB, HE 1
JeKAIIUX B OJTHOM TUIOCKOCTH

92 7 CkanspHo€ NMPON3BEICHHE 1

93 8 Boruncnenue yria Mmexuy 1
BEKTOPAMH B IIPOCTPAHCTBE

94 9 [Ipocreiimue 3agaum ¢ 1
BEKTOpaMHU

95 10 [Ipocreiimue 3anaun ¢ 1
BEKTOpaMHU

96 11 [Ipocreitmume 3anauu ¢ 1
BEKTOpaMHU

97 12 [Ipocreiimue 3amauu ¢ 1
BEKTOpaMHU

Pasnean 8. [loBTopenue, 06001eHue U CUCTEeMAaTH3alUs 3HAHUIA. 5 4acoB.

O00011IeHNE U CUCTEMATH3AIMS

98 N 1
3HAHUI

99 O00011IeHNE U CUCTEMATH3AINS 1
3HAHUU
Hrorosas KOHTpOJIbHAA 1

100
pabora No5

101 HroroBasi KOHTpOIbHAS 1
pabota No5

102 PHO. O6o06mienue u ) 1
CHUCTEMATH3AaIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

Ne i/

Ne B

n/n MojyJie

Paznen 1. Anaautudeckasi reomerpus. 15 yacos.

Tema ypoka

Bcero

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

1

IToBTOpEHME TEMBI
"KoopauHnaTsl BEKTOpa Ha
IIJIOCKOCTH U B
npocrtpaHcTae"

[ToBTOpEHME TEMBI
"CkansipHoe pou3BeACHUE
BEKTOPOB"

IToBTOpEeHUe TeMbl
"Brruncienue yria Mexuay
BEKTOpaMH B ITpocTpaHcTBe"

[ToBTOpEHUE TEMBI
"VYpaBHeHHE NPAMOH,
MIPOXOIAIICH Yepes Be
TOYKH"

YpaBHEHUE MIJIOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJib, ypaBHECHHE
MIJIOCKOCTH B OTPE3Kax

BexropHoe npousseneHne
JInHeliHbIE HEPABEHCTBA,

JIMHENHOE
IIPOrPaMMHUPOBAHNUE

JInHeliHbIE HEPABEHCTBA,
JIMHENHOE
[IpOrpaMMHUpOBaHUE

10
10

Apanutnyeckue METOAEI
pacdéra yria Mexay
MPSAMBIMU B MHOTOTPaHHUKaX

11
11

AHaIUTUYECKHE METOIBI
pacuéra yria Mexuay
IIJIOCKOCTSIMU B
MHOT'OrpaHHUKax




12

dopMyia pacCcTOsIHUA OT

12 TOYKHU 10 INIOCKOCTH B 1
KOOpJIUHATax

13 13 Haxoxaenne paccTosHuil OT 1
TOYKH JI0 IJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHuit oT

14 TOYKHU 10 IUIOCKOCTHU B 1
MIPaBWIIBHOM MHPaMUJIC

15 15 Konrponsnas padora Nel 1

"Ananutuyeckas reometpus’”

Paznen 2. [loBTopenue, 060001meHne U CUCTeMaTU3alMsA 3HAHUIL. 15 yacoB.

1
16

17

PHO. Ceuenns
MHOT'OTPAaHHUKOB:
CTaHJapTHHIC
MHOFOFpaHHI/IKI/I

CeueHrss MHOTOTPaHHUKOB:
METOJI CIIEIOB

18

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
TepecevyeHus MPsIMbIX U
IUIOCKOCTEH

19

20

21

22

23

[TapamiensHble npsMbIe U
IUIOCKOCTU: NapaJuIeIbHbIE
CCUCHUA

[TapannensHbIe IPSAMBIE U
IUIOCKOCTH: Pacy€T
OTHOIIEHUH

HapaJ'IJ'ICJ'ILHLIC IpsAMBIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCHIMBAOIUMHUCA
IMpsAMBIMHA

[lepnieHAMKYIApHBIE IPSIMbIE
U TUIOCKOCTH: CTaHIApTHBIE
napbl NepreHaUKYISIPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[leprieHAUKYIIpHBIE IPSIMBbIE
U TUIOCKOCTH: TEOPEMA O TPEX
NepIeHINKYIIIpax

24

[lepnenqukynspHbIe IPsMbIE
1 IJIOCKOCTH: BBIYHCIICHUS




AJIMH B MHOT'OI'paHHUKax

25

26

27

28

29

30

10

11

12

13

14

15

[ToBTOpEHMeE: oA
MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUTS TITOMIA/ICH, COOOpaKeHHUS
o 00us

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUTS TIOMIAICH, COOOpaKCHUS
nmoxoous

[ToBTOpEHME: IUIOMIAIM
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHS
noxoous

IImomanm ceueHnit
MHOT'OTPaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs
noxoous

IImomanm ceueHmit
MHOT'OTPaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUs
noxoous

KonTponbnas padorta No2
"[ToBTOpeHwUeE:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

Pa3nes 3. O6béM MHOrorpannuka. 17 yacos.

31

32

33

1

PHO. O61ém tema. O0bem
MPSMOYTOJIBHOTO
napajuiesienumne/1a

3anaun 00 yABOCHUHU Ky0a, O
KBajJpaType Kyoa; o

TPUCEKLIUH yTia

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenunena

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BEIYHUCICHUEM
00BEMA MPSAMOYTOIBLHOTO




mapajjiejacnuicaa

35

O06BEM TPSIMOI TPU3MBI

36

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB MPSMON TIPU3MEI

37

38

39

40

41

10

11

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

Beruuciienue 00bEMOB Tell ¢
IIOMOUIBIO ONPEACIEHHOTO
unterpana. O0bpém
HAaKJIOHHOH IPU3MBbI

Brruuciienne 00bEMOB Tel ¢
MIOMOIIIBIO OTIPENIETIEHHOTO
unrerpana. O0bEM
ImrupaMubl

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 00bEMOB
MUPaMHJI C OOIIHUM YTIIOM
®opmyrna 00bEMa MUpPaMUIbL.
OTtHoleHne 00bEMOB
MUpaMH]I C OOIIUM YTIIOM

42

12

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HaKJIOHHOM IPU3MBbI

43

44

45

13

14

15

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTAPAMU/IBI

[IpuknanHele 3a1a4u MO TEMe
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

HpI/IKHaZ[HHe 3aga4u 110 TCMC

"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

46

16

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUIOCKOCTH

47

17

KonTponbhas padorta Ne3
"O6bEM MHOTOrpaHHUKA"

Pasnen 4. Teana Bpamenus. 24 yaca.

48

1

PHO. umnanpudeckas




MMOBEPXHOCTh, 00pa3yroIIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

49

50

o1

unuuap. [psamoi kpyrosou
uwmHap. [nomans
MIOBEPXHOCTHU LIWJINH/PA
KoHnveckas moBEpXHOCTB,
o0pa3yromnye KOHUYECKOn
nosepxHoctu. Konyc

CedeHue KoHyca
IJIOCKOCTBIO, TapasieIbHON
IJIOCKOCTH OCHOBAHUS

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

54

55

56

57

10

[Tnomans 60x0BOI
MMOBEPXHOCTH U MMOJHON
MMOBEPXHOCTU KOHYCA

ITnowane OOKOBO
MMOBEPXHOCTH U MMOJHON
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu
Ha JJ0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOECHUEM
CEYEHU MWIMHAPA, KOHYCa

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM
CEUYEeHMI IIWINH/IPA, KOHYCa

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

58

59

11

12

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

60

13

[Tepeceuenue cdepsl u mapa
¢ mockocThio. Kacanme
mapa 1 cepsl MI0CKOCTHIO.
Bun u n3obpaxenue mapa

61

14

[Tepecedyenue chepsl u mapa
¢ iockocthio. Kacanue
1apa 1 cepsl MI0CKOCTHIO.




Bun u nuzobpakenue mapa

15 VYpasuenue chepsl. [Lnomanp

62 . .
cdepsl u e€ yacTei

63 16 Cummerpus chepsl 1 mapa 1

17 CrepeomeTpruyuecKkue 3a1auu
Ha JIOKa3aTeJIbCTBO
64 BBIYHCIICHHE, CBSI3aHHBIC CO
cdepoit u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO

18 CrepeomeTpuueckue 3a1auu
Ha JIOKa3aTeJIbCTBO U
65 BBIYMCIICHUC, CBA3aHHBIC CO
cdepoit u mapowm,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

19 [Ipuknanuele 3anaum,
66 CBsI3aHHBIE cO chepoit u 1
IapoM

20 [ToBTOpEHME: OKPYKHOCTH Ha
67 TUIOCKOCTH, BEIYMCIICHUS B
OKpY>KHOCTH, CTaH/IapPTHBIC

noIoounsa

21 Pasnmuunarie koMOUHALIMY TE
68 BpAaIICHUS U 1
MHOTOTPaHHUKOB

69 22 3agaun o teMe "Tena u 1
MIOBEPXHOCTHU BpaleHus"

70 23 3amaun o Teme "Tema u 1
MOBEPXHOCTHU BpaleHus"

24 KonTponbnas padotaNed
71 "Tena u TOBEPXHOCTH 1
BpatieHus"

Pa3pea S. Iliomaay noBepxHoCTH U 00bEMBI KPYIJIBIX TeJl. 9 4acoB.

1 O6neém mumuaapa. Teopema
72 00 00BEMe npsMOro 1
UWIAHAPA
2 Borancierne 066EMOB TET ©
73 MTOMOIIIBIO OTPEACTIEHHOTO 1

unterpana. O6bEéM KoHyca

74 3 ITnomanu 6OKOBOI M MOJTHON 1




IMOBCPXHOCTU KOHYCaA

4 CrepeomeTpHuuecKue 3a1a9H,
75 CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

5 [TpuknaaHbIe 3a7a9U 110 TEME

76 "O0BEMBI U IUIOLIAAN
MOBEpXHOCTEM Ten"

6 O06BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00BEME
mrapa. [nomans chepsl.
CrepeomMeTpUUeCKUE 3a/1auH,
CBSI3aHHBIC C BBIYMCIICHUEM

77

00BEMOB 11apa, 11apoBOro
CErMEHTAa U 1IapOBOT0
CeKTopa

7 [Ipuknagabie 3a1a91 110 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM IT1apa U IJIOMIAIBI0
78 cdepsl. CooTHOMICHUS
MEXY TIOIIAISIMH
MOBEPXHOCTEN U 00BbEMAMHU
IMOJIOOHBIX TEII

8 ITomoOusbIe Tena B
npocrtpaHcTse. M3menenue
00BbéMa 1pu o100 H.

79 CrepeoMeTpHUecKre 3aIa4H,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TeJ U TIIoIaAeH
IIOBEPXHOCTEN

9 KonTponbnas padorta Ne5
80 "[Tnomaay MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Paznen 6. IBukenus. S yacos.

1 JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u

81 paBeHcTBO (huryp. O6mIe
CBOMCTBA JBIKEHUMN
2 Bune! nBUKeHUH:
MapajuieIbHbIN IEPEHOC,
82 [EHTpaAIbHAST CHMMETPHS,

3epKabHasi CAMMETPUS,
ITOBOPOT BOKPYT IIPSIMOI




3 [Ipeobpa3zoBanus mogooUs.

83 1
[Ipsimast u chepa Diinepa

84 4 ['eomerpuueckue 3a1aun Ha 1
MIPUMECHECHHE JBUKCHUS

85 5 KontponbHas padota Ne6 1

"BekTopsl B mpocTpaHcTae"

Paznen 7. [loBTOpeHue, 06001IeHHE U CUCTeMATU3aIUA 3HAHUI. 17 YacoB.

1 O6o0maroiiee MOBTOPEHHE
11 moHsTU U METOJIOB Kypca
86 reomerpuu 10-11 knaccos,
cUucTeMaTu3alus 3HaHU:
"[TapayienbHOCTb NPSAMBIX U

IJIOCKOCTEH B mpocTpaHcTBe"

2 O6o0maroiee MOBTOPECHHE
11 moHsATHI U METOIOB Kypca
87 reomerpuun 10—11 kimaccos, 1
cUucTeMaTu3alus 3HaHH:
"BexTops! B mpocTpaHcTae”

3 O6o0mmaroiee MOBTOPECHHE
11 moHsATHI U METOIOB Kypca
88 reomerpun 10—11 kiaccos, 1
cUucTeMaTu3anus 3HaHH:
"BexTops! B mpocTpaHcTae”

4 O6o0maroiee MOBTOPECHHE
11 noHsTHI 1 METOZIOB Kypca
89 reomerpun 10—11 kiaccos, 1
cucTeMaTu3als 3HaHuH:
"O6beM MHOTOrpaHHUKA"

5 O6o0m1aromiee MOBTOPEHUE
11 noHsTHI 1 METOZIOB Kypca
90 reomerpun 10-11 kiaccos, 1
cucTeMaTu3alus 3HaHuH:
"O6beM MHOTOrpaHHUKA"

6 O6o0m1aromiee MOBTOPEHUE
11 noHsTHI 1 METOJIOB Kypca
01 reomerpun 10—-11 kmaccos,
cucTeMaTu3alis 3HaHuH:
"Inomaay MoBEpXHOCTH U

00BEMBI KPYTJIBIX TEm"

92 7 O6o01maroriee MOBTOPEHHE
11 noHsTHI 1 METOZIOB Kypca




reometrpuun 10—11 kmaccos,
cucTeMaTu3anus 3HaHU:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

93

94

95

10

Hrtoroas KOHTpoOJIbHAS
pabota No7
Hrorosast KOHTpOIbHAS
pabota No7

PHO. IloBTOpenue,

0000111eHNE U
CACTEMATH3alHs 3HAHWI

96

11

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

98

99

100

101

12

13

14

15

16

Hcropus passurus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJOTHI

Hcropus pasButus




CTEPEOMETPHUU KaK HAYKU U
€€ poJsib B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTHI

17 Hcropus passurus
CTEpPEOMETPUU KaK HAYKH U
e€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX

102

1 KOMIThIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







