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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4arolMMUCS MOHATUHHBIX OCHOB N€OMETPHUH, MPHU JT0KA3aTEIbCTBE 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
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEUeHHE  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 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 MHOIOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATh, MPOBOAMUTH J0KAa3aTElIbHbIE PACCYXKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanrue (PYHKITMOHATBEHONH TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
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 CHUTYyallMil, WCCIEAOBAHMS IOCTPOCHHBIX MOJECIIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTopel W  KOOpAMHATHI 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  pacmpenensiercs 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, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTelIbHBIX MporpamMM, OOECNeUuTh YriyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 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

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecss npsimbie. [IpU3HakuM CKpemuMBarOIMXCs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, Ky0. IlpencraBieHue O NPaBHIBHBIXMHOTOTPAHHUKAX: OKTadIp,
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 MPABUIBHOW MHpPaMUJbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS IPABUIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss 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, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METON NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauieNbHBIA TEepPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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 MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BbIOOpPHI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU 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,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOUl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO pEUIeHUS ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th  HABBIKAMU  I[IO3HABATEIbHOM  pediieKcMM Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuUBaThcs, OOCYXAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
UpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTh, BBINOIHATH MU300pakeHUsT QUTyp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBINIOJHATHACHCTBUASIHAIBEKTOPAMH;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAaXO0XJICHUE T€OMETPUYECKUX BEJIIMYMUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TMPHUMEHATH MPOCTEUIIHE MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJYYCHHBIE 3HAHUA HA TMPAKTHUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, 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 M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyallud, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrbh NPAKTUYECKHWE 3a/Jayd, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHBIE
n/m TeMIIPpOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mdposnic)
o0pa3oBaTe/IbHbIepeCcypChI
1 BBenenue B ctepeoMeTpuio 6 1
5 B3aumHoe pacnionoxxenue 0
IPSMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 34 ’
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HOPSMBIX U 25 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIbI B paccTOSTHUS 0
MHoOrorpaHHUKH 20
Bexkrops! B mpocTpaHcTBE 11
3 [ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 8 0
I[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaMTHYECKASITEOMETPUS 15 1
5 [ToBTOpeHwme, O606H.I€Hlf€ u 15 1
cUCTEeMaTH3aIlus 3HAHUI
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwMeE, 0606meH1/vle u 17 ’
CHUCTEMaTH3aIHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacos

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
aTeJibHbIEpecypChl

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIrHbI OTpPE3Ka

[TonsaTnsa: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
psiMas U MJIOCKOCTh;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB

AKCI/IOMLICTepCOMeTpI/II/I

HexoTopslecnencTBUsn3akcCuomM

KonrtponbHaspaborta
"AKCHOMBICTEPEOMETPHUH "
[TapaienpHbIETIPSIMBIE B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U




10

11

12

€AVMHCTBEHHOCTH IPSIMOU
napaieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILlEH Ha
JTaHHOMU npsiMoil. Jlemma o
nepeceueHNUNapaIeIbHBIXTPSMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeIbHbIX
MPSAMBIX.

[TonsATHA: MapauIeIbHOCTD IPAMOMN
U IJIOCKOCTH B POCTPAHCTBE.
[Ipu3Hak napajienbHOCTH NPSAMON U
IJIOCKOCTH.
CaoiicTBanapayiieIbHOCTUIPSIMON U
IJIOCKOCTH

Teopema 0 napajuIeIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TaHHOMU
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CerH_II/IBaIOH_[I/ICCHHpHMLIC

13

14

15

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJIEHHBIMU CTOPOHAMH.
YronMexaynpsMbIMA
[TapannensHble mockocTy. [IpuzHak
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

CBOI71CTBaHapaHHeJIBHBIXHJIOCKOCTeﬁ




16

17

18

19

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapaJUICIbHBIX IPSMBIX,
3aKJIFOYEHHBIX MEXY
[apaJUIeIbHBIMU IIJIOCKOCTSMU; O
IIEPECCUCHUH IIPSIMOU C IBYMS
[apaJuICIbHBIMU TUIOCKOCTSMHU

I'eomerpuueckue 3agaun Ha
BBIUMCIICHHUE U J10Ka3aTEeJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

3amaun Ha JOKa3aTeabCTBO U
UCClIeIOBaHKE, CBSI3aHHbIE C
pacroyio’keHNeM IPSMbIX B
IIPOCTPAHCTBE

KonTtponbHas pabora

"[lapanienbHOCTb NPSAMBIX U
mIockocrein"”

20
21
22

Terparap
Terpasap

[Tapamnenenunen

23
24

[Tapamnenenunes

3a,[[a‘{I/IHaHOCTpOeHI/ICCG‘-ICHI/Iﬁ

N

25

N3006paxenune ceyeHnil mupamMuibl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOISAT
gyepe3 ux péopa.

N3o0paxkeHuenepeceueHusmoIyIeH




HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHBIXCEUCH
WHPa3HBIMULIBETAMH

26

27

28

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gepes ux péopa.
N300pakeHmenepeceueHUs IONyYCH
HBIXIIJIOCKOCTEH.
PackpamBaHrenocTpoOeHHBIXCEUYCH
UHpPa3HBIMHUIIBETAMH

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa.
N300pakeHuenepece4eHusnoay4eH
HBIXIUIOCKOCTEH.
PackpammBannenocTpoeHHBIXCEUEH
MHpa3HBIMUALIBETAMH

Meron cnenoB Ui TOCTPOCHUS
CEeUeHU !

29

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U MJIOCKOCTEN

30

31

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3nanrie BBIHOCHBIX YEPTEKEH U
3aIMCh MIaroB OCTPOCHUS




32

ITocTpoeHue ceueHuil B nupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHnue BEIHOCHBIX YEpTEKEN U
3aMuch U1aroB MOCTPOCHUS

33

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3aHnue BEIHOCHBIX YEpPTEXKEN U
3aMUCh IIaroB MOCTPOCHUS

34

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 110 TpéM ToUuKaM Ha pEOpax.
Co3zaHue BIHOCHBIX YEpTEXEH U
3aIlUCh 1IAroB MOCTPOEHUS

35

[TocTpoenune ceueHus, MPOXOASAIIETO
yepe3 JaHHYIO MPSMYI0 Ha YepTexe
Y MApAIJIETBHOTO IPYTOW MPsIMOM.
PacuérorHolmenni

36

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOMCTBA ApaJIETLHOTO
IIPOEKTUPOBAHMUA.
N300paxennepa3HbIXPUryp B
MapajuIeIbHONIIPOEKIINN

37

[TapannensHas npoexuus,
MIPUMEHEHHUE JIJIs1 TOCTPOCHUS
cedeHuil KyOa u nmapasuienenunesa.
CaoiicTBanapaiesenunena u
IIPU3MBI

38

[ToBTOpEHME MITAHUMETPUN:
Teopema 0 MPONOPLUHOHATBHBIX
otpeskax. [lonoOuerpeyroinbHIUKOB




39

IToBTOpEHue:
TPUTOHOMETPUANPAMOYTOJIBHOTOTPE
YTOJIbHHUKA

40

41

42

KonTponbHas pabota "TeTpasap.
[Mapannenenunen. Ceuenus"

[lepneniukynsipHbIETIPSIMBIC B
MIPOCTPAHCTBE

[TapannenbHble MpsMBbIE,
MePIEeHIUKYIIAPHBIC K IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTHU

45

46

[ImockocTH U nepreH UKy PHBIE
VM IPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIIIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKynsIp U HAKJIOHHAS.
ITocTpoenue neprneHuKkysapa u3
TOYKH Ha MPSIMYIO

48

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa us
TOYKH Ha MPSIMYIO




49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

VYron Mexay npsaMou ¥ II0CKOCThIO

52

JIByrpanHnsblil yroia. CBoicTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yria

53

54

55

56

[Ipu3Hak nepneHuKyJIspHOCTH
IIPSIMOM M TUIOCKOCTH KAK CJIEJICTBHE
CUMMETpUU

[lepnieH IUKyNSpHBIE MIOCKOCTH.
CBoiicTBa B3aNMHO
MEPIEeHIUKYISAPHBIX TUIOCKOCTEN

[Ipu3Hak neprneHIuKyJIspHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
IIEpECEYEHMS IBYX MJIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

[IpssMOyTONBHBIN MapauIeIenuIe;
KyO; u3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOTO NapaJuleIenune1a

57

Teopema o nMaroHaju
MPSIMOYTOJILHOTO TapasuiesienuIe ia
U CIEICTBHUE U3 HEE

58

TpéxrpaHHsblil yroi, HEpaBeHCTBA
JUISl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JIJIsI TPEXTPAHHOTO YyIJja




59

MHororpasHsliyrosu

60

61

62

63

[ToBTOpEeHue: yroyi Mexay nNpsMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIbHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

[ToBTOpEHME: Yroa MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIINUXCA ITPSAMBIX,
PpacCToOAHNUEC MCIKIY
CKPCIIUBAOIIUMHUCH IIPSIMBIMU B
IMPOCTBIX CUTyalUIAX

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IPAMBIC, IMApPAJUICIIBHBIC IIJIOCKOCTH
B CTAaHAAPTHBIX MHOI'OTpaHHUKAX

64

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEKY HNPSIMBbIMU
B MHOT'OTpaHHUKaxX

65

KonTponbnas padota
"IlepnieH IUKYISIPHOCTD MPSAMBIX U
miockocrei"”

66
67

Ilonsatu CMHOI'OrpaHHUKaA

I'eomerpuueckoereno

68

69

BrINTyKIIbIEMHOTOIpaHHUKH.
Teopemaldiinepa

Brinykiible MHOTOIpaHHUKH.
Teopema Oitnepa. [IpaBunbHbIE U




IMOJIYIIPAaBHUJIbHBIC MHOT'OT'paHHHUKHN

[Ipsmoit napamienenunes,

70 = TpAMOYTOJIbHBIN MapajiesIenume],
Ky0

71 [Tpusma. [Ipsimast 1 HaKIOHHAA
npusMel. [IpaBuiibHasIpu3Ma

79 Pemienue 3ama4 Ha HAX0XKICHHUE
IJTIONIAX TOBEPXHOCTH MPU3MBI

73 [IpocrpancrBenHasTeopeMal lugaro
pa

74 ITupamuaa. Buasl nupamu.
[IpaBuibHas nupamuaa

75 Pemenne 3amad Ha HAX0XKICHUE
TLJTOIA M TTOBEPXHOCTH MTUPaAMUJIbI

76 = Yceu€HHasmMpamuma

27 [IimomaapoBepXHOCTUYCEUYEHHONUITH
paMuIbl

78 Pemenne 3amad mo teme
"IMupamua”
CummeTpus B IpOCTPaHCTBE

79 OTHOCHTEIBHO MIOCKOCTH.
[InockocTucummeTpuii B
MHOTOTPaHHUKAX
[IpaBUnbHBIE MHOTOTPAaHHUKH.

80  Pacuér paccTostHMIA OT TOYKH J10
IUIOCKOCTH

81 DNEeMEHTHICUMMETPUUTTIPABUIIbHBIXM

HOI'OrpaHHUKOB




Pemenue 3agay no reme

82 "[IpaBunbHBIE MHOTOIPAHHUKH" L

83 Pewmrenne 3amad o tme 1
"[IpaBuiibHBIE MHOT'OIPaHHUKH"

84 Permrenue 3agad mo reme 1
"MHuororpaHHuku"

85 KonrponsHaspabora 1
"MHuororpaHHuku"

86 [TonsATHE BEKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88  Pa3HOCTBBEKTOpPOB 1

89 | I[IpaBunmonapasienenuneaa 1

90 = YMHOXCHHEBEKTOPaHAYHCIIO 1

91  KoMruiaHapHBIEBEKTOPHI 1

92  IlpaBmionapaienenumnea 1
Paznoxenue BexTopa 1o 6asucy

93  TpEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM IIJIOCKOCTH

94 | Ilpocreiimuesagay ¢ BEKTOpaMH

95 [Ipocreiimmesanadn ¢ BEKTOpaMH 1

96 KontponbHas pabota "BekTops! B 1
npocTpaHcTae”
O0600611eHre U cucTeMaTH3alus

97 | 3uanwmii "[lapamienbHOCTb MPSIMBIX U 1
IJ10CKOCTEN"

98  OO0oOmeHne 1 CUCTeMaTH3AIHS 1




3HaHui "llepneHAuKyIIpHOCTD
NPSAMBIX U IUIOCKOCTEMR"
99 O06o001IeHne U CUCTeMaTU3AIUS 1
3HaHui "MHororpaHHuku"
10
0 HroroBaskoHTpoabHasIpadboTa 1
10
1 HToroBasikoHTpoibHasipaboTa 1
10
5 Hrorossiitypok 1
OBLIEE KOJIMYECTBO YACOB I10 10

I[TPOT'PAMME




11 KJIACC

Ne KosmuecTBouacos
Haram3ydy  DjeKTpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakTunuyeckue
eHHUs eJIbHbIepecypchl
/ ro padoThI padoThI
n
1 1
5 [ToBTOpenue temsl "CkasspHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpEHME TEMBI
3 "Boluncnenue yriia Mexmuy 1
BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEeHUE
4 MPSIMOM, IPOXOIAIIEH Yepe3 IBe 1
TOYKH"
VYpaBHEHUE MJIOCKOCTH,
5 HOpMaJlb, YpaBHEHUE TIOCKOCTH 1
B OTpe3Kax
YpaBHEHHE IOCKOCTH,
6 HOpMaJlb, YpaBHEHUE TIOCKOCTH 1
B OTpe3Kax
7 BekTopHoenpousBeneHue 1
8 JInHelHbIEHEPABEHCTBA, 1
JIMHEWHOENPOrpaMMHUPOBaHUE
9 JInHelHbIEHEPABEHCTBA, 1
JIMHEWHOENPOrpaMMUPOBaHUE
10 AHaIUTHYECKHE METOIbI 1




pacyéra yriia Mexxy NpssMbIMH B
MHOTI'OI'paHHHMKaxX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

12

13

®dopmyra pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOP/AMHATaX

HaxoxneHnue paCCTOHHI/Iﬁ oT
TOYKH JO IINIOCKOCTH B KYGe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBHJIbHOMN MHpaMuUje

15

16

KonrponsHasipabora
"AHanutuyeckasreoMeTpus’"

CC‘ICHHSIMHOFOFpaHHI/IKOBI
CTAaHAAPTHBICMHOT'OI'PAaHHUKHA

17

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJI0CKOCTEN

19

20

HapaJ'IJ'ICJILHLIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannenpHble IPAMBIE U
ILJIOCKOCTH: Pac4€T OTHOLUIEHUI




21

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSMBIX, CHMMETPUN
MHOTOTPaHHUKOB

23

[IepnenquKymsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

24

25

26

27

28

[leprnieHIuKyNIpHBIE IPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: TUIOITAAM
MHOTOYT'OJIHUKOB, (DOPMYJIBI
JUTS TIIOIA/ICH, COOOpaKeHHs
og00us

[ToBTOpenue: miomaau
MHOTOYTOJBHUKOB, (DOPMYIIBI
JUTS TIIOIA/ICH, COOOpaXKeHHs
mogo0us

[ToBTOpenue: miomaau
MHOTOYTOJTEHUKOB, ()OPMYJIBI
JUTS TIIOMIAICH, COOOpaKeHHs
o 00us

IImomann ceuenuii
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha




9acTH, COOOpaKECHHUSI TOA00MS

29

30

31

IImomanu ceuennii
MHOT'OTPaHHUKOB: TIOIIA N
IIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS
KonTponbnas pabora
"I[loBTOpEeHNE: MHOTOI'PAHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
ImapajiiCaCIrumIicaa

32

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

33

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[IpuknagHele 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMa MPSAMOYTOJILHOTO
napajuiesnenuneaa

35

36

OOBEMIPAMONUTIPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

37

[TpuxnagHele 3a1a4u,
CBSI3aHHBIE C 00BEMOM NPSAMOiL




IIPU3MBI

38

39

40

Brruncnenme 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
UHTErpana.
OOBEMHAKIIOHHOMTIPU3MBI

Beruncienne 006EMOB Tel ¢
MIOMOIIBIO OTIPEENEHHOTO
uHTerpaia. OobEMIIpaMuIbI

dopmyna 00bEMa MUPaMUIBL.

OTtHo1IeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

42

CrepeomeTpruecKue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOM IPU3MBbI

43

44

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHeie 3aga4u 1Mo TeEMe
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW MPU3MBI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10




IIIIOCKOCTH

47

48

KonTponpHaspabota
"O6BpEMMHOTOrpaHHHKA"
LlunuHaprYecKas IOBEPXHOCTB,

oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTH

49

Munuuap. [psamoit kpyrosou
nuHap. [Inomans
IIOBEPXHOCTU LIWJIMHIPA

50

Konnueckas noBEpXHOCTB,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

o1

52

53

CeueHue KOHYyca IIOCKOCTBIO,
MapaieabHOM MIIOCKOCTH
OCHOBaHMUA

Yceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB
IImomane OOKOBOI
MOBEPXHOCTHU U MOJTHOU
MIOBEPXHOCTU KOHYCa

54

IImomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

55

CrepeomeTpHuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOEHUEM CEUEHU I
LUJIMHApPA, KOHyCca




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHHEM CCUCHHIA
WIMHAPA, KOHYyca

S7

IIpukiaguele 3anauu,
CBSA3aHHBIC C LIMJIMHIPOM

58

59

[Ipukiagneie 3a1a9w,
CBSI3aHHBIC C LIMJIMHPOM

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n3o0pakeHuenapa

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuenapa

62

63

VYpasuenue chepsl. [Inomans
cdepsl u e€ yacTeit

Cummerpusicepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepolt U mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepolt U mapom,




IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[Ipuxnagueie 3a1auu,

06 CBSI3aHHBIE CO Cepoil U mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHJJapTHBIE
moooust

68 Paznuunble koMOMHALIUY Tel
BpallleHUs U MHOTOTPAaHHUKOB

69 3amauu o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"

20 3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

71 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O6bem mumHapa. Teopema 00
00BEME MPSAMOTo HUJINHIPA
Brruncnenme o6bEMOB Tel ¢

73 MTOMOIIIBIO OTIPEIETIEHHOTO
unTerpana. O6bEMKOHyca

74 [Tnomaau 60KOBOM U MONTHOMN
MMOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3a1a4H,

75 CBSI3aHHBIE C BBIYMCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

76 [IpuknagHelie 3a1a4u MO TEME

"OOBEMBI U ILIOMIAIA




noBepxHocrel Ten"”

77

O0BEM mapa u IapoBoOro
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsr.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMEHTa ¥ IapOBOTr0 CEKTOPa

78

79

80

81

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.

COOTHOIICHUSMEX TYTIIOIAISTM
UITOBEPXHOCTEH 1
00BEMaMUIIOIO0HBIXTET

[Tono6uble Tena B
npocTpaHcTBe. M3meHenue
00BbEMa IpHU MOJ00HH.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB TeJI U IIOMAAEH
ITOBEPXHOCTEH

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"

JIBM>KeHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BukeHus: u
paBeHCcTBO (uryp.
OO01mecBoiicTBaIBUKEHU I




82

83

Bunnl nBukenunit:
napasuiebHbIN MTEPEHOC,
LIEHTpAJIbHAsi CAMMETPUS,
3epKajibHasi CHMMETPHUS,
MMOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

84

85

I'eomeTpuueckue 3anaun Ha
MIPUMEHEHUE JTBUKEHUS
KontponbHas padota "BekTopbl
B MpocTpaHcTre"

86

87

88

89

O6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"[TapaysienbHOCTh NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

O6o06maromiee nosropenue 11
MOHATUI U METOOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"BexTops!l B mpocTpaHcTee”

Oo6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTU3alus 3HaHHUHA:
"BexTops! B mpocTpaHcTee”

Ob6o6m1aromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca




reomerpuu 10—11 kiaccos,
CUCTEeMAaTH3alusl 3HAaHH:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHH:
"O06beM MHOTOTrpaHHUKA"

91

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CUCTEeMAaTH3alMsl 3HAaHHU:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

92

93

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[1nomany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

HroroBasikoHTposibHasgpaboTa

94
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HroroBasikoHTposibHasgpaboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HAHU

96

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




97

98

99

10

10

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B Pa3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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