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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreyuBaeT BO3MOKHOCTh U3YUCHUS TUCUIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmmbl yueOHOro Kypea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOM KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MMOHATUITHOTO armapara mno pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMya M yMEHHE HUX NPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Te€la BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOoBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [I0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3374 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX UM TBOPUYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN TTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 1O rojgaMm oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMBbI, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U MTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U yriayOssis
e€, o0pa3yst MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ychmoBus i auddepeHuHanuu  O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yrayOJaeHHoe
M3Y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHoro kypca «['eomerpus» Ha yrayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapauiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABICHHBIMU CTOPOHAMU, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NMPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroiibHas nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAS TPEyrojbHas NUpaMuia W MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'DAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTE KOMILTaHApHBIE BEKTOPBI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PAa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM.  IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE MPOU3BEJICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[TonsiTvst: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacnosioxkeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsiMON U
HAKJIOHHOM MPU3MBI, IWIKHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKoJo muiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKa,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomobusi, romoreTusi. Pemienue 3amad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TTOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHUs B IPOCTPAHCTBE

JBwxenus npoctpanHcTBa. OtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXKEHUN: TapauiebHBIA TEpPEeHOC,
LHEHTpaJbHAasl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakTaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATTLHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHISCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTpPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UIUTH MHPOPMAIH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3IMYHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BBICKA3bIBaTh MHJICH, HAICJICHHbIE Ha IOHMCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaThH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 331a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayH, BEIOMPATh CIIOCO0 PELIEHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eAITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXIaTh TMPOIECC W Pe3ylbTar pabdoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUH;

e TPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

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

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKU, BBIOMpas  OCHOBAHHUS  JUIS
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IUIOCKOCTh, BBIMIOJHIATH U300paKeHUsT QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha MPaKTUKE: CpaBHHUBaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHSTUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEIACTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHYyC, cdepa U 1map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacCIoioKeHue chephl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN ¢ IPUMEHEHUEM (DOPMYIT;

CBOOO/IHO OIEpUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAILICHUS;

BBIYUCIISITh COOTHOIIECHUS MEXKY TUIOIIAISIMU MOBEPXHOCTENH U 00bEMaMu
IMOTO0OHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(OOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUCHUS LWIMHApA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHUM H
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  IOJYYEHHbIE 3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAI[UHU, IPUMEHATh U3yUYEHHbIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B TIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IIOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPaKTUYECKHUE 3aJayud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pEbpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHHUI pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N306paxenune ceyeHnit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHU NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauleNbHBIX NpAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

enTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

29

3agaun Ha 10KA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
NapajiebHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEN

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
[P [IEPECEYCHUHN ABYX MapalJIEIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI MTapaJljIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[udaropa va
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenuree

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [IpusHak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHEeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
PSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUBI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYISAPHIL:




61

CUMMETpHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHON IpsSMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBa

B3aMMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiejenumnesa

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKe U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJIbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIUBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHThI CPEePUIECKON TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie
KonrtponbHast padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMas u HaKJIOHHAS IPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 Kontponbhas padota "MHororpaHHuky" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasmenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mexx1y BEKTOpamMu B !
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPAMOI, |
MpoxosuIei yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHAS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, IEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajJieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 1N, COOOPaKEHHS TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipukiagublie 3a1a4m, CBI3aHHBIC C
00BEMOM TIPSAMON MPU3MBI
Brruucienue 00bEMOB TEI ¢ IIOMOIIBIO

38 onpeaenéHHoro uurerpaina. O0bém
HaKJIOHHOH TPHU3MBbI
Brruucienue 00bEMOB TeJI ¢ IIOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MTUPaMU/I C OOIITUM yTIIOM

41 dopmyna 06béma nmupamuabl. OTHOIICHKE
00BEMOB MUPAMUJI C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas IOBEPXHOCTbD,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbLCTBO U BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHU HUIUHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C
WIAHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By v n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuyecKue 3aa4u Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

06bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIUHPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U IapoBOT0O
CEeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
TJIOIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEII
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[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUeCKUE 3a1a9H, CBI3aHHBIC C
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BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI
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Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPATbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS
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Kontponbnas padota "Bektopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTee”

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"Bekrtops! B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11
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KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
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METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
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KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"
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WroroBas koHTpoJsibHas paboTa
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600mIEeHNE U
CUCTeMaTH3aIHsl 3HAaHUH
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Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUA

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
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