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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus ABIsETCA OMHUM U3 OA30BBIX KYPCOB HAa YPOBHE CPEHETO OOILErO
o0pa3oBaHus, TaK KaK OO0ECHEeYMBACT BO3MOXKHOCTb M3yYEHUS JAUCLUILIINH
€CTECTBEHHO-HAyYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHUTAPHOIO LMKJIA.
[TockonbKy ~ JOTHMYECKOE  MBIIUICHHE,  (QopMHpyeMOoe TpU  HU3yYEHUU
o0yJaromMMHCs TOHATHUIHBIX OCHOB T'€OMETPHUH, NPHU J0KA3aTeIbCTBE TEOPEM U
IIOCTPOCHMH LIENIOYKH JIOTHYECKUX YTBEPKICHUM IIPU PEIICHUH T'€OMETPHUUECKUX
3a1a4, YMEHHE BBIIBUIaTb M OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCSI TIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYyYHOI'O LHKJIA, B YaCTHOCTHU
bu3nUecKux 3aaay.

[lenb ocBOeHMs MporpaMMbl yueOHOTo Kypca «l'eomMeTpus» Ha yriiyOnéHHOM
YPOBHE — pa3BUTHE HWHAMBHAYAJIbHBIX CIIOCOOHOCTEH OOydaloluxcs Mpu
M3Y4YEHUU T€OMETPHUHU, KaK COCTaBIAIONIEH MpeaIMeTHOU obnactu «Maremaruka u
uHpopMaTuka»  4Yepe3  oOecleueHHe  BO3MOXHOCTA  NPUOOpETEHHS U
UCIIOJIb30BaHUS Oojee TIIYOOKMX TIE€OMETPUYECKUX 3HAHUW W JEHCTBUU,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOIUMBIX JJIsl YCIEIIHOTO MPOo(heCcCHOHAIBHOTO
00pa30BaHus, CBI3aHHOTO C UCIOJIB30BaHUEM MAaTEMaTHUKH.

[IpuopuTeTHBIMM 3a7a4yamMu Kypca T€OMETPUM Ha YIIYOJIIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHSI, SIBISIFOTCSI:

paclIMpeHne IPEACTaBICHUs O T€OMETPUH KaK YaCTH MUPOBOM KYJBTYpBI U
(dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3U T€OMETPUH C OKPY>KAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MaTeMarM4eCKUX MOJENAX, MO3BOJSAIOIMIMX ONMUCHIBATH W H3ydaTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TOHATUINHOTO aIlapara 1o pasaeiy
«CrepeoMeTpus» yueOHOro Kypca reOMETpHUH;

dbopMupoBaHue  yMEHHMs ~ BJIaJe€Th  OCHOBHBIMM  TOHATUSMH O
MPOCTPAHCTBEHHBIX (UTYpaX M KX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMEHUE UX MPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl W HAXOAMTH
HECTaHJIapTHbIE CIIOCOObI PEIlIeHUs 3a/1a4;

(dbopMupoBaHuE YMEHHUS pacro3HaBaTh Ha YepTekKax, MOJCISIX U B pEaTbHOM
MHpPE MHOTOTPaHHUKM M TeJla BpAIIEHUS, KOHCTPYUPOBATb TI'€OMETPUUYECKHE
MOJIEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOXHOCTH AKCMOMAaTHUYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEOpHi, (pOpMHUpPOBAHHE MOHMMAHUS POJU AKCUOMATUKU TNPHU
IIPOBEACHUY PACCYKICHUM;

dbopMupoBaHuE yYMEHHUs BIaJ€Thb METOJaMH JIOKa3aTeNbCTB U alITOPUTMOB
pelIeHus, YMEHHSI UX IPUMEHSATD, IPOBOAUTH JOKA3ATEIIBHBIC PACCYKICHUS B XOZEC
pEelICHUsT CTEPEOMETPUUYECKUX 3a4ad M 3aJa4 C MPAKTUYECKUM COIEPIKAHMEM,
dbopMupoBaHUE  TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTeabCTB  MpH



000CHOBaHUU MaTEeMAaTUYECKUX YTBEPKJICHUIN U POIH aKCHOMAaTUKH B MIPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE HMHTEJUICKTYaJIbHBIX W  TBOPYECKHUX
criocoOHOCTEN 00yYaroluxcsi, MO3HABATEILHON aKTUBHOCTH, HMCCIIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUH;

dopmupoBanue (YHKIHMOHATHHOW TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHSI paclo3HaBaTh TMPOSBICHUS TE€OMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEabHBIX JKU3HEHHBIX CUTYAllUAX U MPU U3YYCHHUH JIPYTUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAaHUSI PEaJbHBIX CHUTYallUid, HCCIEIOBAaHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIIPETAIINN MTOTyUYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «leomeTpus» B
10-11 «xnaccax sBusitorca: «lIpsiMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BekTtopel u  KoOpAMHATHI B
POCTPAHCTBEY, «/IBUKEHUS B TPOCTPAHCTBEY.

ChopmynmupoanHoe Bo DPI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha yIITyOlIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCUTCSI KO BCEM COJEpKaTelIbHBIM JHHHUSAM Y4YEOHOro Kypca, a
dopMupoBaHUE  JIOTUYECKUX YMEHUH  pachpefensercs He TOJbKO IO
COZIEPIKATENBHBIM JIMHUAM, HO U 10 rogam oOyuenus. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHust denepanbHoit paboueit
MPOrpPaMMBbI, pacHpeneN€HHBIM MO rojaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIMAIEHBIM BOIPOCaM 00ydaroIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  TO3BOJSET OpPraHU30BaTh  OBIIAJCHUE
reOMETPUYCCKUMHU TMOHITHSIMHA M HaBBIKAMU TIOCIIEAOBATENILHO U TIOCTYMATENbHO, C
COOITIOICHUEM TIPUHITMTIA PEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TMPEACTABICHUN OOYyJarOIINXCS, PACIIUPSIS U YITyOuIsist
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHUIO TEOMETPHUH Ha YIITYyOJIEHHOM YPOBHE TIO3BOJISIET:

co3garb  yciaoBus g guddepeHnmanuu  0Oyd4eHUs, TMOCTPOCHUS
WHANBUIYAIbHBIX 00pa30BaTeNbHBIX MPOTpPaMM, OO0ECHeYuTh yIIyOJIEHHOE
U3yueHHE TeOMETPUH KaK COCTABIISIONIEH ydeOHOro npeamera «Maremarukay;

MOJITOTOBUTh OOYYAIOMIMXCS K TPOJOJDKEHUIO HW3YYCHHS MAaTEMaTHKU C
y4a€ToM BbIOOpa Oymymiedt mpodeccuu, oOecrednBas MPEeMCTBEHHOCTh MEXTY
o01muM ¥ npodeccroHagIbHBIM 00pPa30BaHUEM.

Ha wusyuenue yudeOHOro kypca «leomerpusi» Ha YIIIyONEHHOM YpPOBHE
orBogutcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 ximacce — 102
yaca (3 yaca B HEJIENIO).



COAEPXKXAHUE OBYYEHUSA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  INOHATUA  cTepeoMeTpud. Touka, npsMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsAiTHE 00 aKCMOMaTHMYECKOM IIOCTPOEHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIICICTBUSA U3 HUX.

B3anMHOE pacnosoKeHHE MNPSIMBIX B NPOCTPAHCTBE: IEPECEKAIONIUECH,
MapajulelIbHble M CKPEIMBAKOIIMECH IpsAMble. [Ipu3HAKM CKpemMBarOIIMUXCS
npsAMbIX. [lapamuienbHOCTE IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: MapaslleiIbHbIC
IpsAMbIE B IPOCTPAHCTBE, IAPAJUICIIBHOCTb TPEX IMPsAMBIX, IapaICIbHOCTD
npsAMOM M IUIOCKOCTH. [lapaymensHO€ W LEHTpaNbHOE NPOECKTUPOBAHUE,
n3o0paxxenue @uryp. OCHOBHBIE CBOMCTBA NApAJIIEIBHOTO MPOEKTUPOBAHUS.
N3o0paxenue Quryp B mapauieIbHOM MNPOEKIUU. YIVIbl C COHAIpaBICHHBIMU
CTOPOHAaMHM, yIroJl MEXAy IpsAMBIMA B IpoctpaHcTBe. llapasmienbHOCTh
IIJIOCKOCTEN: IapajulesIbHbIE INIOCKOCTH, CBOMCTBA IAPAIUIEIBHBIX IIJIOCKOCTEH.
[IpocTeille  mpocTpaHCTBeHHbIE  (UIYpbl  HAa  IUIOCKOCTU:  TETpasp,
napasuleJIenunen, IOCTPOCHUE CEUCHUM.

[leprieHIUKYIAPHOCTD NMPAMOU U IJIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpPsMbIE IIApAJUICIIbHBIE W NEPHNEHIUKYISPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHNEHAUKYIAPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O IPsAMOU
MIEPIICHIUKYISIPHON IIJIOCKOCTH. OptoronansHoe IIPOECKTUPOBAHHUE.
[leprieHIUKYISP ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIOCKOCTH, PACCTOSTHUE
OT MHpsAMOM 710  IUIOCKOCTH, TNpOEeKUuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEH: NPU3HAK  MEPIEHAUKYIAPHOCTH  ABYX
TIOCKOCTEN. Teopema o0 TpEX MEPICHAUKYIApax.

YIiel B NPOCTPAHCTBE: Yrojl MEXAY NPAMOM M IIOCKOCTBIO, JBYTPAaHHBIN
yroJj, JIMHEWHBIM Yrojl ABYTPAHHOIO yria. TpEXrpaHHbIM U MHOTOI'DAHHBIC YIVIBI.
CBolicTBa INTOCKHUX YIJIOB MHOTOIPAHHOIO yriia. CBOMCTBA IUVIOCKUX M IBYTPAaHHBIX
YITIOB TPEXTPAaHHOIO ymia. TeopeMbl KOCHHYCOB M CHHYCOB Il TPEXTPAHHOIO
yria.

MHororpaHHMKH

Buasl MHOrOrpaHHuKOB, pa3BEpTKa MHororpaHHuka. [Ipusma: Nn-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl TPU3MbI, OOKOBasi M MOJIHAS TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NOpsSAMOYTOJBbHBIM — IApajuleNIeNMNE] W €r0  CBOMCTBA.
Kparwaiilime nyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTBenHass teopema Iludaropa. Ilupammpa: n-yrospHas nupamuja,
npaBwibHas W yceu€HHas nupamuabl. CBoiictBa peéOep M OOKOBBIX TpaHel
IIPAaBWJIBHOW nupamuibl. lIpaBuiibHbIE MHOTOTPAHHMKHU: NPAaBUJIbHAs IIpU3Ma U



npaBWiIbHAs TNUpamMuAa, MPaBHIbHAS TPEYrojibHas NHUPaMHIa W TPABUIIbHBII
TeTpasnp, KyO. IlperncraBieHwe O mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKA3IP U UKOCAIP.

Bbruncnenne 21€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, [MaroHaau, YIIbl.
[Tnomanpe OOKOBOW MOBEPXHOCTH W IIOJHOW IMOBEPXHOCTH MPSIMOM MPHU3MBL,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOM IOBEPXHOCTH NPSIMOU MPHU3MBI.
[Inomanes OOKOBOW NOBEPXHOCTM M MOBEPXHOCTH NPABWIBHOW NUPAMUIBI,
TEeOpeMa O IUIOLAJAN YCEUEHHON TUPaMUIBI.

CuMmmMmeTpust B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHHM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B IPAaBUJIBHOM MHOIOTPAaHHUKE: CHMMETPHS
napajielenunesa, CUMMETPUsl NPABWIbHBIX MPHU3M, CUMMETPHUS MPAaBUIbHON
nUpamMubl.

BeKTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHbIE M IPOTHUBOIOJIOKHO
HaITpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpaMU: CIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHHsI BEKTOpOB. CBOICTBA YMHOXEHHUS BEKTOpPA HA YHUCIIO.
[TonsiTe KOMIUTaHApHBIE BEKTOPHL. [IpH3HAK KOMIITAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapawienenunena. Teopema O Pa3loOKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHApHbIM ~ BekTopam. IIpsimoyrosbHass  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3p MEXIy KOOpIAMHAaTaMU BEKTOpa U
KOODAMHATAMH TOYEK. Yrojl Mexay BekTopaMu. CKalIIpHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena BpaneHust

[TonsiTvs: IMIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTbD,
cheprueckass TIOBEPXHOCTh, oOpasyroomue moBepxHocTel. Tema BpameHus:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnoyiokeHue
chepsl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunmHapa u konyca. Cummerpus chepsl U
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpsMoll u
HAKJIOHHOM TPU3MBI, IWINHAPA, MUpaMUabl U KoHyca. OO0BEM mIapa U MapoBOTO
CErMEHTa.

KomOuHanmu Tten BpamieHUss U MHoOrorpaHHukoB. [lpu3ma, BnucaHHas B
UWIMHAP, ONMCaHHas okoyo IpuMHiapa. llepeceuenue cdepbl u  mapa c
mwiockocThio. Kacanue mapa u cdepsl miaockocTeio. [loHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJO cdephl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

[Inomaas MOBEPXHOCTH LUIIMHJIPA, KOHYcCa, IUIOMaab chepbl U €€ 4JacTei.
[Tono6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJICH IOBEPXHOCTEH
nonoOHbIX Quryp. IlpeobpasoBanue momoOus, romoreTus. PemieHue 3amau Ha
IJTIOCKOCTH € MCHOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceyeHnii MHOTOIPAHHUKOB U TEJ BPAILLICHUSA: CEUCHUS LIUIUH]IPA
(mapayienbHO W TNEPHEHIUKYISIPHO OCH), Ce4YeHHUs KoHyca (mapajuiesibHbIC
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIINHY), CEUSHUS 11apa, METOJbI MOCTPOCHUS
CEUCHUI: METOJ| CJEI0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpeHOca
CEKYILIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekroper B mpocTpanctBe. Omnepauud HaJl BeEKTopamu. BektopHoe
YMHOXXE€HHE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YMHOXEHUs. IIpsMoyronbHas
cUcTeMa KOOpJauHaT B mpocTpancTBe. Koopaumuarel BekTopa. PasnoxkeHne BeKTopa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIM METOJ] IIPHU PEIICHUH T€OMETPUUYECKUX 3a]1ad.

J{BUKeHUsI B IPOCTPAHCTBE

JIBmxenust mpocTtpadcTBa. OroOpakeHus. J[BMKeHUS W paBEHCTBO (Guryp.
OO6mue cBoiicTBa JBWKCHHWM. Buapl JIBIKEGHHMH: mapaUleabHBIA TIEPEHOC,
LEHTPaJIbHAsl CUMMETPHUS, 3€pKaJbHAas CHUMMETPHUsS, IOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus no100usl. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA
«TEOMETPHUS» (YIIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTH IPAXKIAHCKOMN MO3ULIUK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIE€HAa  pPOCCHMCKOrOo  OOIIEeCTBa,  MPEACTAaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaXJAaHCKOTO oOiecTBa (BBIOOPBI, OMNPOCH M JPYroe), yMEHue
B3aMMOJICHICTBOBAaTh C COLMAJbHBIMU HMHCTUTYTaMH B COOTBETCTBMM C HX
(YHKUMSAMH U Ha3HAYEHUEM;

2) narpuoTHYecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TPakAAaHCKOW HICHTUYHOCTH, YBAKECHHS K
IPOLJIOMY M HAaCTOSALIEMY POCCHWCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHMSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKOM MaTeMaTU4E€CKOW LIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTHKEHUH B JpPYrux Haykax, TEXHOJOTHX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTINTAHHE:

OCO3HAaHHE TYXOBHBIX LIEHHOCTEH poccuiickoro Haponaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NOBEICHHUSI, CBS3AHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JIOCTWKEHUH HayKd U JI€SITEIbHOCTbIO YYEHOTO, OCO3HaHUE
JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUHUBOIO OYIyIIErO;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, 0OBEKTOB, 3aja4, pEUIeHUH, pacCyXJAeHHI, BOCIPUUMUYUBOCTh
K MaT€MaTU4YE€CKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

cOpMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHYeCKHUE 3HAHUS B
MHTEpecax 370pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THUTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITUH U
OTAbIXa, peryiasipHas pu3nyeckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHAX CIOPTUBHO-030POBUTENBHON AEATEIBHOCTBIO;

6) TpynoBoe BocIMTaHUeE:

TOTOBHOCTh K Tpydy, OCO3HaHHE IEHHOCTH TpPYIAOJIIO0Ms, HWHTEpeC K
paznmuyHbiM  cepaM  MPOQPECCUOHANBHOM  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTuKoW M €€ NPUIIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oymymeir mpodeccun ¥ peanu3oBBIBaTh COOCTBEHHBIE >KM3HEHHBIC TIUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTreMarhuyeckoMy  oOpa3oBaHHIO U



caM0OOpa30BaHUI0 Ha TMPOTHKEHWHW BCEH JKMU3HH, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 3a/1a9 MaTeMaTHIeCKOW HAIIPaBICHHOCTH;

7) 3K0JI0OTH4YeCKOe BOCIIUTAHME:

C(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYpbl, IIOHHUMaHUE BIIUSHUS
COITMAJIbHO-PKOHOMHUUYECKHUX MPOIIECCOB Ha COCTOSHHE MPHUPOIHON M COIHMATILHOMN
CpeIlbl, 0CO3HAHNE TIIO0ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
HAa TIPUMCHEHHE MAaTeMaTHYCCKUX 3HAHWA I pelieHUs 3aaad B 00JacTu
OKPYXKaloIIeH Ccpe/bl, IJIaHUPOBAaHWE IIOCTYNKOB M OILIGHKH HUX BO3MOXKHBIX
MOCTICACTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMHPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSA HAyKM ®  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHUE
MaTeMaTHUeCKOM HayKu Kak c(ephl YeIOBEYECKOW JEeSTENbHOCTH, ATAaroB €€
pPa3BUTHST W 3HAYUMOCTH JUIsl PA3BUTUSA I[MBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTHKd W MaTeMaTHYeCKOW KYJbTYpPOM KaK CpEIACTBOM ITO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh IPOCKTHYIO M HCCICAOBATEIbCKYIO JESATEIBHOCTD
WHIUBUyaJIbHO U B TPYTITIC.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIE IeiiCTBUSA

ba3zoBble Jloruyeckue AecTBUS:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TOHSTUN, OTHOIICHUH MEXIy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpEe/ICIICHUsI TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBAHHMS J1J1s1 000OIICHUS M CPABHEHH S, KPUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpPMYyIUpOBaTH W  NPEeOOPa30BBIBATH  CYXKIACHUSA:
yTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, EIMHUYHBIE, YACTHBIE U O0II1e, YCIOBHBIC,

BBISBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JAaHHBIX, HAONIONEHUSX W YTBEPKACHUIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JieJaTh BBIBOJIBI C KCIOJB30BAaHWEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIIFOUCHHH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUIM
(OpsiMble U OT IPOTUBHOTIO), BHICTPAUBATh ApPTyMEHTAIIUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOIBL;

BBIOMpaTh crnoco0® perieHus ydeOHOW 3ajadu  (CpaBHUBaTh HECKOJIBKO
BapUAHTOB pEILIEHUs, BEIOMPATh HAanOoJee MOIXOAAIIUN ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibCKue 1efCTBUS:



UCITIOJIb30BATh BONPOCHI KAaK HCCIEI0BAaTEIbCKUA HHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTb  BONPOCH,  (PUKCHpPYyIOIIME  MPOTHBOPEYHE,  IPOOIJIEMY,
yCTaHABIMBaTh MCKOMOE W JlaHHOE, (OPMHUPOBATh THUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEOBAHUE
M0 YCTaHOBJICHUIO 0COOEHHOCTEW MareMaTHuecKoro o0beKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIOACHMS,  MCCIECAOBAaHUS, OLEHUBaTb  JOCTOBEPHOCTh
NOJIyYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, a TaKKe BbIJBUTATh
MPEIONIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBIIATH Je(UUUTH MH(GOPMALUK, TaHHBIX, HEOOXOIUMBIX JJIi OTBETAa Ha
BOIIPOC U JUIsl pEILIEHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HMH(OPMAIMIO PA3NHYHBIX BHIOB H
dbopM IpeicTaBICHUS;

CTPYKTYpHpOBaTh MH(OpPMALINIO, MPEACTABIATh €€ B Pa3IUYHbIX (Qopmax,
WUTIOCTPUPOBATh rpauyecKy;

OLICHUBATh HaJEKHOCTD uHpopMau 1o CaMOCTOSTENIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIUPOBAThH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU U
HEeJISIMU  OOILEHUS, SICHO, TOYHO, IPAaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUs MO XOAY PELICHMS 3alauu,
KOMMEHTHPOBATh MTOJYYEHHBIN PE3YIIBTAT;

B XO/ie OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXAAeMOUW TEMBbl,
npoOsiemMbl, pemiaeMod 3a7add, BbICKA3bIBaTh WJACH, HAlleJIEHHbIE Ha IOUCK
pelIeHns, COIOCTABIATh CBOM CYXICHHS C CYKICHHMSAMH [PYTMX YYaCTHUKOB
Juasora, oOHapyKUBaTh pa3jMdve W CXOACTBO MO3UIHUNA, B KOPPEKTHOM (opme
dbopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIBTAThl PEIICHUS 3a1a4M, dKCIEPUMEHTA, UCCIECAO0BAHNUS,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (GopMaT BBICTYIUIEHHS C Y4E€TOM 3a1ad
Ipe3eHTAIU U 0COOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHHBepcaJibHbIe Y4eOHbIe 1elCTBUA
Camoopranuszanus:



COCTAaBIIAITh MJIaH, AITOPUTM PELICHUS 33/a4M, BEIOUpATh CIOCOO peIIeHus ¢
YY4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMO)KHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM HH(OpMaInu.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTE/UIEKT:

BJaJIeTh ~ HaBBbIKAMM  [IO3HABAaTEJIbHOM  peIeKCMU  KaK  OCO3HaHUS
COBEPIIAEMBIX JCHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YNHTATOB, BIAJAETh
cnoco0aMy CaMOITPOBEPKH, CAMOKOHTPOJS MpPOLEcCa W pe3yibraTa pEelICHUs
MaTeMaTHU4eCKOM 3a1auu;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]a4H,
BHOCUTb KOPPEKTUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBHIM, OOBSCHATh MPUYUHBI
JIOCTHKCHHSI UM HEJIOCTUKEHUSI Pe3YJIbTATOB JEATEIbHOCTH, HaXOAUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAA 1eATEIbHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBHUAYaTbHOU
paboThl MpU pEHIeHHH YYEOHBIX 3ajad, HNPUHUMATh LeJlb COBMECTHOMU
JeSATEeTbHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3YAbTAT padoThI, 00001IaTh
MHEHMS HECKOILKHMX JIIOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboTsl (0OCykIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYpMBbD» W WHBIE), BBIMOJHATH CBOIO 4YacTh pabOThl W
KOOPJAMHHUPOBATh CBOM JICUCTBHS C JAPYTMMH YJE€HAMW KOMAaHJbI, OILICHUBATH
Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMU B3aUMOJEHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATbBI

K koniry 10 kiacca oOy4aromuiicss HayuyuTcst:

. CBOOOHO OMEpPUPOBAaTH OCHOBHBIMU TIOHATUSIMU CTEPEOMETPUH  MPH
peleHnH 3a1a4 U IPOBEACHUN MaTEMATUYECKUX PACCYKICHNN;

. IPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIEACTBHUS W3 HUX NPU PELICHUH
reOMETPUYECKUX 3a/1a4;

. KJIaCCU(PUIIMPOBATh B3aWMHOE PACIONOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, IPSAMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE;

. CBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3AHHBIMHU C YIJIAMH B IPOCTPAHCTBE:
MEXIy IPSAMBIMU B IIPOCTPAHCTBE, MEXKIY MPSMOM U IUIOCKOCTBIO;

. cBOOOJTHO ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

. CBOOOZHO paclioO3HaBaTh OCHOBHBIE BHJbBl MHOTIOIPAaHHHUKOB (IIpU3Ma,

NUpaMUJIa, MPSIMOYTOJBHBIN Mapaienenumnea, Kyo);



o KJ'IaCCI/I(I)I/IHI/IpOBaTB MHOTOT'PpaHHUKH, BBIGI/Ipaﬂ OCHOBAaHUA JJI

KJ1accu(uKaImm;

. CBOOOHO  OMEpPHpPOBATh  MOHSATHUSIMHU, CBSI3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

. BBITIOJTHATH MapauieIbHOE, IIEHTPAIFHOE U OPTOTOHAIBHOE TPOSKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIIOMHATH H300paskeHUs! GUTYD Ha TIIOCKOCTH;

. CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOAAMH, BBHITIOJIHSITH

(BBIHOCHBIE) TUUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEPXY, COOKY, CHU3Y;

. BBIYHCIIATH TUIONIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MupamMuaa),
TE€OMETPUYECKUX TEN C IPUMEHEHUEM (DOPMYIT;

. CBOOOZHO OINEpUPOBATH MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBI;

. CBOOOJTHO OIEpPUPOBATh MOHATHUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOPJAMHATaM B IPOCTPAHCTBE;

. BBIINIOJIHATH JIEUCTBUSI HAJl BEKTOPaMU;

. pemiatb 3aJaud  Ha JIOKAa3aTeIbCTBO MAaT€MAaTUYECKHX OTHOIICHUH W

HaXOXJCHUE TEOMETPUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOAbl IpHU
pellIeHNH MaTeMaTHYeCKHUX 3a]1a4 TOBBIIIIEHHOTO U BHICOKOTO YPOBHSI CJIOXKHOCTH;
. OPUMEHSTh TMPOCTEHIINEe TMpOTrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECCKUX 3a/1a4;
. U3BJIEKaTh, MPEoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEJICTABICHHYIO Ha YepTexax U
pPHUCYHKax;
. MPUMEHSTH MOJTy4YeHHbIC 3HAHMSI Ha TIPAKTUKE: CPABHUBATh M AaHAITU3UPOBATH
peanbHBIE CHUTyallud, NPUMEHSATh H3YUYCHHBIE TOHSATHS B IMIpOIECCEe TIOMCKa
pellieHusT MaTeMaTu4ecKd CQOpPMYIMPOBAHHON MTPOOJIEMBI, MOJEIUPOBATH
peasibHbIe CUTYallMl Ha A3bIKE T€OMETPHUH, HCCIEA0BATh MOCTPOCHHBIE MOIEIHU C
UCTIOJIb30BAaHMEM T€OMETPUUCCKUX MOHATHI B TEOpeM, arnmapara anreopsl, pemaTh
MPAKTHYECKHE 3a/1auM, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYCCKUX BEIINYNH;
. UMETh TPEICTABICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOU "acTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiacca oOy4aromuiics HayquTCs:
. CBOOOTHO OMEpPUPOBATh TOHSATHUSMH, CBSI3aHHBIMA C IHJIUHAPUYIECCKOH,
KOHUYECKOU U c(hepUUeCKOM MOBEPXHOCTAMHU, OOBSICHITH CIIOCOOBI OJIy4YEHHUS;
. ONEepPUPOBATh MOHATUSMH, CBSI3aHHBIMH C TEJIaMHU BpAIllEHUS: LUJIHHIPOM,
KOHYCOM, chepoii 1 Iapom;
. pacro3HaBaTh Tena BpaleHus (HUIMHAP, KOHYC, cdepa U map) U OObACHATD
CHOCOOBI IOJYUYEHUS TEJ BPALLECHUS;



. KJIacCH(UIIUPOBATh B3aUMHOE PACIIONIOKEHUE CPEPhI U TUIOCKOCTH;

. BBIYHCIISATh BEJIUYHHBI JJICMCHTOB MHOTOTPAHHMKOB M TEJ BpaIlCHUS,
00BEMBI W IUIOMIAJM ITIOBEPXHOCTEH MHOTOIPDAHHUKOB U TEll BpAIICHHUS,
TeOMETPHUCCKUX TEJI C IPUMEHEHUEM (POPMYJT;

. CBOOOIHO OIECPUPOBATH TMOHATHSIMHU, CBS3aHHBIMH C KOMOWHAIIUSMHU TeJ
BpaIlleHNsT 1 MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BITUCAHHBINA B C)epy U OMHCAHHBIN
okoJo chepsl, cdepa, BMCaHHAST B MHOTOTPAHHUK WM TEJIO BPAICHUS;

. BBIYKCIIATh COOTHOIICHHUS MEKY TUIONIQJSIMH TIOBEPXHOCTEH M 00BEMaMu
IMOJIOOHBIX TEJI;
. n3o0pakaTb H3y4yaeMble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) ILIOCKHE

YEpTEKU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BHJII CBEpXY, COOKY, CHH3Y,
CTPOUTbH CEUEHUS TEJI BPALICHUS;

. U3BJIEKATh, WHTEPIPETUPOBATh W MpeoOpa3oBbiBaTh HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEACTABICHHYIO0 Ha YepTexax U
pPHUCYHKaXx;

. CBOOOZHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBRE;

. BBINIOJIHATH ONEPALK HAJl BEKTOPaMU;

. 3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

. pelaTh TeOMETPUUYECKUE 3a1a4i HA BBIYMCIIEHUE YIIIOB MEXKIY MPSMBIMU U

IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKHA 1O IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA ITPU PELLICHUY;

. CBOOOJTHO OIEpUPOBATh IMOHATHUSMH, CBS3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;
. BBITIOJIHATh  M300paKCHHWsS MHOTOTPAHHMKOB M TEJ BpAIICHUS IIPU

napajuieIbHOM MEPEHOCe, IEHTPAIbHOU CUMMETPHH, 3€pKaTIbHOW CUMMETPUH, TTPU
MOBOPOTE BOKPYT MPSMOM, MpeoOpa3zoBaHus o000,

. CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB W TEJI BPALICHUS: CEUYECHUs LUJIUHAPA
(mapajuienbHO W TEPHEHIUKYISIPHO OCH), CEUYEHHUsI KOHyca (MmapaliieiabHbIe
OCHOBAHHIO U MPOXOJSALINE Yepe3 BEPILMHY ), CEUEHUS 11apa;

. UCIIOJIB30BaTh METOJbI ITOCTPOEHUSI CEYEHUN: METON CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/] IEPEHOCA CEKYILEHN TIIOCKOCTH;

. JIOKA3bIBATh T€OMETPUYECKNE YTBEPKIACHUSI;

. MPUMEHSATh TeOMETpUYeCKHe (aKThl JJIi PEIICHUS CTEPEOMETPUUSCKUX

3a7a4, MPEaIoIaramluX HECKOIbKO IAroB PEMICHUs], €CIU YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOW U HESIBHOM (hopme;

o peuiarb 3aaa4ru Ha J0Ka3arCJibCTBO MAaTCMaTH4YCCKUX OTHOILICHUN |
HaXOXACHUC ITCOMCTPUUCCKHNX BCIIMYNH,
o MMPUMCHATH IPOIrpaMMHBIC CPpEACTBA W I3JICKTPOHHO-KOMMYHUKAIIMOHHBIC

CHUCTEMBI ITPH PCHICHHUHN CTCPCOMETPHUYCCKUX 3a/iay;



. MPUMEHSATH MOJIYYCHHbIC 3HAHUS HA NPAKTUKE: CPAaBHUBATh, aHAIU3UPOBATH
U OLICHUBAaTh pPEAJIbHBIE CUTyallud, NPUMEHATh W3YUYECHHBIC IOHSATHUSA, TEOPEMBI,
CBOMCTBa B MpOIlECCe IMOMCKAa pPEIICHHUsS MaTreMaTH4ecKu C(HOpMyTupOBaHHOM
poOJIeMbl, MOJIETTUPOBATh PeabHbIE CUTYAIlUU Ha SI3bIKE TEOMETPHUH, UCCIIEI0OBATh
MOCTPOCHHBIE MOJICNIA C UCIOJb30BAHMEM T'€OMETPUYECKHUX TMOHATUA U TEOpPEM,
ammapara ajreOpbl, pelarb MPaKTHUYECKHE 3a/laud, CBSI3aHHBbIE C HaXOXKICHHUEM
r€OMETPUYECKHUX BEJTUYMH;

. UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS TECOMETPUU Kak
COCTaBHOM 4acTH dbyHIamMeHTa pa3BUTHS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/m HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMbl

BBenenue B crepeoMeTpuIo

B3anMHOe pacnosnioxeHue IpsMbIX B IPOCTPAHCTBE

[TapamienbHOCT MPSAMBIX U INIOCKOCTEHN B

IIPOCTPAHCTBE

[lepneHMKyIApHOCTD NPSIMBIX U INIOCKOCTEN B

IIPOCTPAHCTBE

VYIyel U pacCTOSAHUS

MHororpaHHuKu

BekTopsl B ipocTpaHcTBE

[ToBrOopenue, 00001IeHIE U CHCTEMATH3AIMs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoaunuecTBO YacoB

Bcero

23

25
16

12

102

KonTpoabHble
padoTsI

IIpakTuyeckue
padoThbI
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11 KUIACC

Ne n/n

HaumeHnoBaHue pa3iesioB u TeM
NPOrpaMmbl

AHanmuTHYeCKasi TEOMETPHUS
[ToBTOpeHue, 06001ICHHE U
cHCTeMaTH3allMs 3HaHUH

OO0BEM MHOTOIpaHHUKA

Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX Tell

JIBH>KEHUS

[ToBTOpEeHue, 06001ICHHE U
cHCTEMAaTH3alys 3HAHUHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Koaun4yecTBO 4acoB

Bcero

15
15

17
24

17

102

KonTpoabHble

padoTbI

o I R N N T T

IIpakTHYeckue
padoTbI



HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KosuvecTBo yacoB
Jlara

Ne i/m Tema ypoka
U3y4eHust

B KonTpoabHble IIpakTHYeckue
cero
padoTsbI padoThbI

OcHOBHbIE TIpaBUIIa

N300paKeHMs Ha PUCYHKE

IIJIOCKOCTH, ITApaJUIEIIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEANHBI

oTpe3ka

[ToHATHS cTEpeOMETpHUM: TOUKA,

npsimMasi, IJI0CKOCTb,

npocTpaHcTBO. OCHOBHBIE

MpaBujia U300paKEHUS Ha 1
PHUCYHKE IUIOCKOCTH,
MapajuIebHBIX TPSMBIX
(OTpe3KoB), cepeIMHbBI OTPE3Ka
[TonsTHA: epecekaromuecs
IUIOCKOCTH, ME€PECEKaAoLINecs
npsiMasi ¥ MI0CKOCTh;
MOJTIYIIPOCTPAHCTBO

[TonsaTus: nepecexaromuecs
IJIOCKOCTH, MEPECEKAIOITUECS
npsiMasi ¥ MII0CKOCTh;
MOJTYTIPOCTPAHCTBO
MHororpaHHUKH, U300paXKeHue
MPOCTEHINTNX TPOCTPAHCTBEHHBIX
¢buryp, HecyleCTBYIOIIUX
00BEKTOB



10

11

MHororpaHHuKH, U300paxeHue
IIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCymeCTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIepBbIE CIIEJCTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U
IIepBbIE CIIEJCTBUS U3 HUX
AKCUOMBI CTEPEOMETPHUH U
IIEpBBIE CIEJCTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IIJIOCKOCTEW B IPOCTPAHCTBE.
O603Ha4eHUsI IPAMBIX U
IJIOCKOCTEN

N3o0pakenne ceueHni
NUpaMU/ibl, KyOa U IPU3MBI,
KOTOPBIE NPOXOIAT YEPE3 UX
péopa. Uzo0pakenue
nepeceyeHus MoaydeHHBIX
mockocrel. PackpammBanue
MIOCTPOEHHBIX CEUYEHUI pa3HbBIMU
L[BETaMU

N3o0paxenne ceueHuit
NUpPaMU/Ibl, Ky0a U IPU3MBI,
KOTOPBIE MPOXOJAT YEPE3 UX
pEdpa. N3o0pakenue
nepeceyeHus MoaydeHHBIX
mockocrel. PackpammBanue
MTOCTPOEHHBIX CEUYEHUN pa3HBIMU
L[BETaMU
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14

15

16

17

18

N3o0pakenne ceueHni
MUpaMHJIbI, KyOa U TIPU3MBI,
KOTOPBIE MPOXOAST Yepe3 Uux
pEbpa. M3obpakenue
MepeceyeHus MOy4eHHBIX
mockocrell. PackpammBanue
IIOCTPOCHHBIX CEYEHHI pa3HbIMU
LIBETAMH

N3o0pakenne ceueHui
MUPaMUIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 Ux
peopa. M3obpakenue
repeceyeHus MOyIeHHBIX
IJI0CKOCTeN. PackpalunBanue
MIOCTPOCHHBIX CEYEHUI pa3HbIMU
LBETAMU

Merton cnenoB Uit TIOCTPOEHUS
CEeYEeHUI

Merton cienoB Al HOCTPOESHHUS
ceueHuii. CBoiicTBa nepeceyeHuit
MPSMBIX U IIJIOCKOCTEN

Merton cnenoB [uist TIOCTPOEHUS
ceueHuii. CBOMCTBA NIEpeCEUEHUI
MPSIMBIX U MJIOCKOCTEHN
[Toctpoenue ceuenuii B
nupamue, Kyoe 1mo TpéM TouKam
Ha p&opax. CozmaHue BBIHOCHBIX
YepTeKel U 3aMucCh M1aroB
MTOCTPOCHUS

[Toctpoenue ceuenuii B
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24

nupamupze, Kyoe no TpéM Toukam
Ha pEopax. Co3nanue BBIHOCHBIX
YepTeKed U 3aIliCh 11aroB
IIOCTPOEHUS

[Toctpoenue ceuenuii B
nupamupze, Kyoe no TpéM Toukam
Ha péopax. Co31aHle BEIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
IIOCTPOEHUS

[Toctpoenue ceuenuii B
nupamue, Kyoe mo TpéM Toukam
Ha p&opax. Coznanue BBIHOCHBIX
YepTeKEeH U 3aInCh IaroB
IIOCTPOEHUS

IloBTOpEHME MIIAHUMETPUU:
Teopema o mponopLHOHAIBHBIX
orpeskax. [logobue
TPEYTOJIbHUKOB

[ToBTOpEHKE MITAHUMETPUU:
Teopema Menenas. Pacuets! B
CEUEHUSIX HAa BHIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUH U CTEPEOMETPUN
KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"
B3aumnoe pacnionoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromnyecs npsmele.
[Tpu3HaKu CKpEIMBAIOIINXCS
npsmbix. [lapannenbHble TpsMble
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B IIPOCTPAHCTBE
Teopema 0 CylIECTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM
IapajuleJ]IbHON JAHHOU IIPSMOH,
MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkKaIel Ha
JaHHOU npsmoil. Jlemma o
MepeCeYeHU N NapalIeIbHbIX
MPSAMBIX IJIOCKOCTBIO
[TapamienbHOCTB TpeX NMPSMBIX.
Teopema o Tpéx nmapasuiebHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MTPSIMBIX
[TapamienbHO€ TPOEKTUPOBAHKE.
OcHOBHBIE CBOWCTBA
MapajieJIbHOTO IPOEKTUPOBAHUS.
N300pakenne pa3HbIX GUryp B
NapajuIeJIbHON POEKIUU
HenTpanpHas npoekuus. Yroi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMHU.
Yron Mexay npsiMbIMHA

3azaun Ha 10Ka3aTesIbCTBO U
UCCIIEJOBAHNE, CBSI3aHHBIC C
PacroI0kKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

[TonsaTHs: MapanienbHOCTD
MPSAMOU U MJIOCKOCTH B
npoctpanctse. [IpusHak
MapajuIeIbHOCTU MIPSMOM U
riockocT. CBolicTBa
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34

35

36

MapajieJIbHOCTU MPSAMOU U
IJIOCKOCTH

I'eomeTpuueckue 3agaum Ha
BBIUHCJIEHHUE U JOKA3aTeIbCTBO,
CBSI3aHHBIE C APAJUIETBHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MPOXOASAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEkKE U
MApAJIIEIBHOIO IPYTrOil IPSIMOM.
Pacuér oTHOImIEHMIT
[TapamiensHas npoexuus,
MIPUMEHEHHUE ISl HOCTPOEHUS
ceueHult Kyba u
napaienenumnena. CBoicTaa
napajieJenumeaa 1 Npu3Msl
[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napajieIbHOCTH JIBYX
IIJIOCKOCTEMN

Teopema o mapamieabHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJALIEH UeEPE3 TOUKY, HE
MPUHAUICKALLYIO TaHHOU
IJIOCKOCTH U CIIEICTBUSA U3 HEE
CBoiicTBa napasiebHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
MIPSIMBIX TIEPECEUEHUs TIPU
MepeceyeHn  JIByX
napayiebHbIX II0CKOCTEH
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39

40

41

42

43

44

TpeThe

CpoiicTBa napamieabHbIX
IJIOCKOCTEM: 00 OTpe3kax
NapajuIeIIbHbIX NIPSMBIX,
3aKJIFOUEHHBIX MEKY
[apaJICIbHBIMU IJIOCKOCTSAMU; O
[IEPECEUEHUH NPSMOM C JBYMS
I1apaJIeIbHBIMU IIJIOCKOCTSIMU
[ToBTopenue: Teopema [ludaropa
HAa IJIOCKOCTH

[ToBTOpEHKE: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuiesienunena

Boruncnenue UIMH OTPE3KOB B
KyOe U IPSIMOYTOJIbHOM
napajuiesenuIee
[lepneHUKyIApHOCTD IPSIMON U
mockocty. [IpusHak
MEPIEHIUKYIAPHOCTH IPSIMOU U
IIJIOCKOCTH

IlepneH qUKYIAPHOCTD IPAMON U
mnockocty. [Ipusnak
MEPIEHIUKYIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

Teopema o CylIeCTBOBaHUHU U
€IUHCTBEHHOCTH MPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
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49

50

51

52

53

54

55

MEPIEHIUKYIIPHON K IUIOCKOCTH
[1nocKkoCTH U NEepHEeHIUKYISIPHbIE
UM IpsSIMbIE B MHOIOI'PaHHUKAX
[1n0cKkoCTH U NEepHEeHIUKYISIPHbIE
UM IpsSIMbIE€ B MHOIOI'PaHHUKAX
[lepnenaukynsip 1 HaKJIOHHAS.
[TocTpoenue neprneHauKyIspa us3
TOUYKH Ha NPAMYIO
[lepnenukynsip 1 HaKJIOHHAs.
[TocTpoeHue neprneHuKyIspa us
TOYKU Ha IPSIMYIO

Teopema o Tpéx
NEepIeHIUKYIsIpax (mpsmas u
oOparHas)

Teopema o Tpéx
MepIeHIUuKY/spax (mpsmas u
oOparHas)

Yros M)y CKpEIMBarOIMMUCS
MPSIMBIMU

[Touck nepreHuKyIspHbIX
MPSIMBIX C TIOMOIIBIO
MEPIEHIUKYISAPHBIX MIJIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa,
MIPU3MBI, IPABWIBHOW MUPaAMUJIbI
C MIOMOIIBIO OPTOTOHAJILHOM
MPOEKIINH

[TocTpoenue ceuenuii kyoa,
MPU3MBIL, TPABUJILHOM MHUpaMHIbI
C TIOMOIIBIO OPTOTOHATBHOMN
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57

58

59

60

61

62

63

64

IIPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Inockoctu cummeTpuil B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOY U TUIOCKOCTH KaK
CJIECTBUE CHMMETPUU
IIpaBuiibHBIE MHOTOIPAHHUKH.
Pacuér paccrosHuil OT TOUKH 10
IUIOCKOCTH

[IpaBuiibHBIE MHOTOTPaHHUKH.
Pacuér paccrosiHuii OT TOUKH 10
IJIOCKOCTH

Crioco0bl OIyCTUTD
NIEPIEHIUKYISAPbl: CAMMETPUS,
CZIBUT TOYKH M0 NapauIeIbHON
IpsAMOI

CaBur no HenapaieabHON
MIPSIMOM, U3MEHEHHUE PACCTOSHUN
KonrtponpHas pabora "B3zanmuoe
PacroiaokKeHNUe NPsSIMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE"
IToBTOpEHHUE: YrOa MEKIY
MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B TPOU3BOIBHOM
TpEyrojbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHHUE: yron Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
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66

67

68

69

70

71

72

IIPOCTPAHCTBE
['eomeTpuueckue MeTobI
BBIUHCIICHUS YITIa MEXAY
IPSIMBIMU B MHOTOTPAaHHUKAX
JiByrpannslii yroia. CBoicTBO
JMHEHWHBIX YIJIOB IBYIPAHHOI'O
yria

[leprieHAUKYISIpHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO
MEPIEeHIUKYISPHBIX IIJI0OCKOCTEN
[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEW; TEOpeEMa O NMPAMON
IIepECeYECHUs ABYX IUIOCKOCTEN
NEePIEHANKYISPHBIX TPEThel
IUIOCKOCTH

[IpsiMoyronbHbIit
napasuiesienunes; Kyo;
MU3MEPEHHUsI, CBOWCTBA
MPSIMOYTOJIBHOTO
napasuienenumnesna

Teopema o quaroHanu
IIPSIMOYTOJIBHOTO
napajiesIenuIena U CIEACTBHE
u3 Hee

Crepeomerpuyeckue u
IIPUKJIAIHbIE 3a/1a4H, CBSI3aHHBIE
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U MJIOCKOCTH
[ToBTOpEHUE: CKpelMBarOIIAECs
npsiMble, apajieIbHble
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76

77

78

79

80
81

IUIOCKOCTH B CTAHIAPTHBIX
MHOT'OrpaHHHUKax

[Tapa napaynenbHbIX IJIOCKOCTEN

Ha CKPEILIMBAIOIIMXCS NIPSIMBIX,
PacCTOSHUE MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYyaLUsIX
PaccrosiHuE OT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 0 IIJIOCKOCTH
Beruncnenue paccTostHUN MEXIY
CKPELIUBAIOIIUMHUCS NPSIMBIMHU C
ITOMOIIBIO NIEPIIEHIUKYIISIPHON
IJIOCKOCTH

TpéxrpaHHbIN yroJ, HEpaBEHCTBA

JUIS TPEXTPAHHBIX YITIOB.
Teopema ITudaropa, Teopembl
KOCHHYCOB M CHHYCOB JIsI
TPEXTPaHHOIO yIiia

DneMeHThI ceprudecKont
TeOMETPUU: T€0/Ie3NUECKHE
JMHUM Ha 3emiie

KoHnTponbHas pabota "Yrisl 1
paccrosiHus"

Cucremarusanys 3HaHUN
"MHOTrOrpaHHUK U €ro
JJIEMEHTHI"

[Tupamuna. Buasl nupamu.
[IpaBunpHas nupamuia
[Ipusma. [IpsimMast 1 HakJIOHHAs
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87
88
89
90
91

92
93

94

95

96

npusMsbl. [IpaBunbHas npuzma
[IpssMo#t napajuienenunen,
IIPSMOYTOJIbHBIN
napasuiesnenunes, Kyo
Brinykiible MHOTOIpaHHUKH.
Teopema Diinepa

Belnykiibie MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBuiibHbBIE U
MOJIyIIPaBUJIbHBIC
MHOTOTPaHHUKH

KontponpHas pabora
"MHororpaHHuku"

[TonsiTHE BEeKTOpa Ha IUNIOCKOCTH
U B IPOCTPAHCTBE

CymMma BEKTOpOB

PasnocTp BekTOpOB

[IpaBuiio napamienenunena
YMHOKEHHE BEKTOpaA Ha YUCJIIO
Pasnoxenue BexTopa o 0azucy
TPEX BEKTOPOB, HE JISKALIUX B
OJHOU INIOCKOCTHU

CkansipHO€ ITpOU3BEIEHUE
Brruncnenue yma Mexny
BEKTOPaMH B IIPOCTPAHCTBE
[Ipocreiimme 3anaum ¢
BEKTOpaMU

[Ipocreitmme 3ama4m ¢
BEKTOpaMU

[Ipocreitmme 3ama4m ¢
BEKTOpaMU

e
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99

100
101

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

[Ipocreitmme 3a1a4m ¢
BEKTOpaMH

O06o001IeHNEe U CHCTEMATU3 Al
3HAaHUH

O06o001IeHNEe U CHCTEMAaTU3aIs
3HaHHUHI

Hrorosas koHTpoibHas paboTa
Hrorosas koHTpoibHAs paboTa
O00011IeHIE U CUCTEMATU3AIIH
3HAaHUH

T

102



11 KUIACC

Ne i/

10

11

12

Tema ypoka

[Toropenue Temsl "KoopauHarsl
BEKTOpa Ha INIOCKOCTHU U B
npocrpaHcTse”

[ToBropenue Temsl "CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB"
[ToBropenue Temsbl "Briuucnenue yria
MEXy BEKTOpaMHU B MPOCTpaHCTBE"
[ToBrOpenue Temsl "YpaBHEHUE
NPSIMOU, MIPOXOJIAIIECH Yepe3 ABE
TOYKH"

VYpaBHEHME MJIOCKOCTH, HOPMaJlb,
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
YpaBHEHHE MIOCKOCTH, HOPMAJIb,
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
BekTopHoe npoussencHue

JIuneliHbIe HEPABEHCTBA, IMHEWHOE
IPOrpaMMUPOBaHUE

JIuneliHbIe HEPABEHCTBA, IMHEWHOE
IPOrpaMMUPOBaHUE

AHaIUTHYECKUE METOBI pacuéra yria
MEX1y PSMBIMH B MHOTOTpaHHUKaX
AHaIUTHYECKUE METOBI pacuéra yria
MEXy TNIOCKOCTSIMU B
MHOTOTpaHHHUKaX

®opmyiia pacCTOSIHUSL OT TOUKH 110

KoaunyecTBO yacoB

Bcero

KoHTpoubH
ble padoThI

IIpakTnyeckune padorsl

Jlara
H3yYeHUs
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16

17

18

19

20

21

22

23

24

IJIOCKOCTH B KOOPAMHATAX
Haxoxxaenue paccTosHUl OT TOUKH J10
TUIOCKOCTH B KyOe

Haxoxxaenue paccTosHUM OT TOUKH J10
MJIOCKOCTH B MPABWJILHOW MUPAMU/IE
KontponpsHas pabora
"AHanuTuyeckas reomeTpus’”
CeueHnsi MHOTOIPaHHUKOB:
CTaH/JapTHbIE MHOTOTPaHHUKU
CeueHust MHOTOTPaHHUKOB: METOJ
CJIEJIOB

CeueHust MHOTOTPaHHUKOB:
CTaH/AapTHbIE TIOCKOCTH,
nepeceyeHus MPsSMbIX U TIOCKOCTeN
[TapannensHbie MPsIMBbIE U TUIOCKOCTHU:
napasuieNibHbIe CEYCHUS
[TapannensHbie MPSMbIE U TUIOCKOCTH:
pac4€T OTHOIIECHUI

[TapanienbHble MpsIMbIE U TUIOCKOCTHU:
YIJIBI MEXKY CKPEIMBAOITUMUCS
PSIMBIMHU

[leprieHquKyIsIpHBIE IPSIMBIE U
TUIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEeHIUKYISIPHBIX TI0CKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTDAaHHUKOB
[leprieHUKYISIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpEMa O TPeX
MEPIICHIUKYIISPax
[TeprieHTUKYISIPHBIC IPSMBIC U
MJIOCKOCTH: BBIUMCIICHUS JUTHH B
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26

27

28

29

30

31

32

33

34

35

MHOTOTPaHHHUKaX
IToBTOpEHue: muomanu
MHOTOYTOJTHHUKOB, (DOPMYITBI JIJIst
Ioniaiel, cooopakeHus moo0us
IToBTOpEHue: momanu
MHOTOYTOJIbHUKOB, (hOPMYIbI s
IO e, COOOpaKEHHUS MTOT00MS
[ToBrOpenue: miomanm
MHOTOYTOJIbHUKOB, (hOPMYIbI IS
MJI0IAJIeH, COOOpaKEHHUS MTOA00US
IInomany ceyeHnii MHOTOTPaHHUKOB:
IUTOIIAAH MTOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs TO00us
[Tnomanu ceueHnit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus
HA YacTH, cOOOpaskeHus1 MoJ00us
KonTponbhas pabota "[loBTOpenue:
MHOTOTPAHHUKH, CEUCHUS
MHOTOTpaHHUKOB"

O6béM Tena. OObEM NPSIMOYTOJIBLHOTO
napajuiefenunesna

3amauu 00 ynBoeHUU Ky0a, o
KBaJipaTrype Ky0a; 0 TPUCEKIIUHU yria
CrepeomeTpuyeckue 3aauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOIBHOTO Tapajuieenune1a
[TpuknamHbIe 3a/1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00bEMa
IPSIMOYTOJIBHOTO MapajuIeenueia
O0BEM IpsSIMOI TIPU3MBI
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38

39

40

41

42

43

44

45

46

CrepeomeTpuyeckue 3aauu,
CBSI3aHHBIE C BEIYHCIICHUEM 00BEMOB
IIPSIMOM TIPU3MBI

[Ipuksnagubie 3aa4u, CBI3aHHBIC C
00BEMOM IPAMON IPU3MBbI
Brruncnenne 06bEMOB TeI C
MOMOIIIBIO OIPEIEIEHHOr0 HHTETpaa.
O0BbEM HAKJIOHHOW TTPU3MBI
Brrancnenne 06EMOB T €
MIOMOIIIbIO OIPENEIEHHOIO UHTETpaIa.
O0BEM nupaMu/ibl

dopmyna 00bEMa THPAMHIBL.
OTtHomIeHre 00bEMOB MUPAMU]T C
00LINM YIIIOM

®opmyna 00bEMa MUPAMUIBIL.
OTtHoleHNEe 00bEMOB MUPAMUT C
O0IIUM yIIOM

CrepeoMmeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMK HAKIIOHHON
TIPU3MBI

CrepeoMmeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU TUPAMUIBI
[IpuknagHeie 3a1a4u 0 TEME
"OOBEMEBI Tel", CBA3aHHBIC ¢ 00BEMOM
HAKJIOHHOU MPU3MBI

[IpuknagHeie 3a1a4u 0 TEME
"O0BEMEI TeN", CBSI3aHHEIE C O0BEMOM
MTAPaMU/IBI

[Tpumenenue o0bEMOB. Brruncienue
PACCTOSIHHS /10 TIIIOCKOCTH
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50

51

52

53

54

55

56

57
58

KontpomnpHas padora "O0bEM
MHOTOrpaHHUKA"
[{unuHaapudeckas MOBEPXHOCTH,
00pa3syrolue HUINHIPUIECKON
MOBEPXHOCTH

Humunaap. [psamoit kpyroBoit
muHp. [1nomans noBepxHOCTH
HUIMH]Ipa

Konnueckasi moBepXHOCTb,
00pa3zyroire KOHUIECKOM
nosepxHoctu. Konyc

Ceuenue KOHYyca ITOCKOCTHIO,

NapajuieIbHOM MIJIOCKOCTH OCHOBAHUSA

Yceuénnsiii konyc. M300paxeHnue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA
CrepeomeTpHuuecKre 3a/1au Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
MIOCTPOEHUEM CEUEHUH LUIMHIPA,
KOHYycCa

CrepeomeTpHuueckue 3a/1aun Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
MOCTPOEHUEM CEUEHUH LMINHIPA,
KOHyCa

[TpuxnanHble 3a1a4u, CBI3aHHBIE C
LUIMHIPOM

[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C



59

60

61

62
63

64

65

66

67

68

WINHAPOM
Cdepa u map

[epeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n3o0pakeHne
nrapa

[Tepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n300pakenue
mrapa

Ypasuenue chepsl. [Inomanes chepst u
e€ yacreu

Cummerpust cdepsl 1 mapa
CrepeoMeTpUYEeCKUE 3a/1au Ha
JIOKa3aTeNIbCTBO U BHIYHCIICHHUE,
CBsI3aHHBIC CO CPepoii U MAPOM,
NOCTPOCHUEM UX CEYCHUH
TIOCKOCTBIO

CrepeomeTpuuecKue 3a/1auu Ha
JI0KA3aTeNIbCTBO M BBIYHCIICHUE,
CBsI3aHHBIE CO c(hepoil U mapom,
NIOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

[puknagHbie 3a1a9u, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHHE: OKPYKHOCTH Ha
IUTOCKOCTH, BEIYMCIICHUS B
OKPY)KHOCTH, CTaHJIAPTHBIE TTOOOHSI
Pa3nuuHbie KOMOMHAIMH TEJ
BpAIIICHHUS] I MHOTOIPAaHHUKOB
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71

72

73

74

75

76

77

78

3agauu o teme "Tena u MOBEpXHOCTH
BpanieHus"

3anauu 1o Teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTponbshas pabora "Tena u
MOBEPXHOCTH BpamieHus"

O06béM mumHapa. Teopema 06
00BEME MPSAMOTO LUIMHIPA
Brruucnenne o0bEMOB T €
MOMOIIBIO ONPEACIIEHHOIO HHTErpaa.
O06bEM KOHYyCa

[Tnomanyu GOKOBOM M TIOTHOU
MOBEPXHOCTU KOHYCA
CrepeomeTpuyeckue 3aau,
CBSI3aHHBIE C BHIYUCIICHHEM 00BEMOB
HUWIMH]IPA, KOHyCa

[TpuknanHbie 3a1a41 IO TEME
"O0BEMBI U TIOLIAIM TOBEPXHOCTEN
Ten"
O0bEM 1mI1apa U MapoBOTO CEKTOPA.
Teopema 00 06nEMe mapa. [Tnomasns
ctepsl. CTepeomMeTprudecKre 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM 00BEMOB
rapa, mapoBOTro CETMEHTa U
IapOBOT'0 CEKTOpa

[TpuknanHbie 3a/1a4d IO TEME
"O0BEMEI TeN", CBSI3aHHEIE C O0BEMOM
mapa v MIomajbio chepsl.
COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH U 00bEMaMH MOAOOHBIX
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Tenl

[Tono6HbIE TENa B IPOCTPAHCTBE.
W3menenune o0béMa ipu mo00uu.
CrepeomeTpuuecKkue 3aauu,
CBSI3aHHBIE C BEIYHCIICHHEM 00BEMOB
TeJI ¥ IUTONIaJe MMOBEPXHOCTEH
KontpomnpHas padora "[Lnomanu
MTOBEPXHOCTU U OOBEMBI KPYIJIBIX TEN"
JIBuKEeHUSI IPOCTPAHCTBA.
OtoOpakenust. J|BrmKkeHus 1
paBeHcTBO (puryp. OOmIMe cBOHCTBA
JIBIDKCHUN

Buapl nBukeHHiN: napamiebHbIN
MEPEHOC, LIEHTPaIbHAst CHMMETPHSI,
3epKajbHasi CHMMETPHS, IOBOPOT
BOKPYT IIPSAMOi

[TpeoOpazoBanus nogodus. [Ipsamas u
chepa Ditnepa

I'eomeTpuueckue 3agaum Ha
MPUMCHECHHE JBYKCHUS
KonTponsHas pabota "Bekrops! B
npocrpaHcTse”

Ob6o6maroee nopropenue 11
MOHSITUI U METOIOB Kypca TeOMETPUU
10-11 xmaccoB, cUCTEMAaTH3aLIH
3Hanwuii: "llapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"
O6o6matomee mosropenue 11
TIOHSITHIA U METOJIOB Kypca TeOMETPUHU
10-11 xaccoB, cUCTEMAaTH3aIHs
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3HaHuii: "BekTopsl B mpocTpaHcTBe"
O6o6maromee nopropenue 11
MIOHSITHIA U METO/IOB Kypca TeOMETPUU
10-11 xmaccoB, cucTeMaru3alus
3HaHMi: "BekTopsl B npocTpaHcTBe"
O6o6matomee mosropenue 11
MOHSTHUI U METOIOB Kypca T€OMETPUU
10-11 xmaccoB, cucTeMaTu3alus
3HaHui: "O0beM MHOTOTpaHHHUKA"
O6o6maromee nopropenue 11
MIOHSITHIA U METO/IOB Kypca TeOMETPUU
10-11 xmaccoB, cucTeMaru3alus
3HaHuii: "OObeM MHOrorpaHHuka"
O6o6matomee mosropenue 11
MOHSITHUI U METOIOB Kypca TeOMETPUU
10-11 xmaccoB, cucTeMaTH3alns
3HaHui: "llnomanu noBepxHocTH U
00BEMBI KPYIIBIX TET"

O6o6matomee nmoropenue 11
MIOHSITHIA U METOJIOB Kypca TeOMETPUU
10-11 xmaccoB, cucTeMaru3alus
3HaHui: "llnomanu noBepxHoCcTH U
00bEMBI KpYyIIIbIX TEN"

HToroBas KOHTpoNbHAs paboTa
HToroBast KOHTpoONbHAs paboTa
[ToBTOpenue, o000IIEHNE U
cUCTEeMAaTH3aIns 3HaHUH

HcTopus pa3BUTHSI CTEPEOMETPUHN KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHXCHEPHBIX H
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OBILIEE
KOJMYECTBO
YACOB IO
TTIPOT'PAMME

KOMITBIOTEPHBIX TEXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHsI CTEPEOMETPUN KaK
HayKW U €€ poJlb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTUS CTEPEOMETPUHN KaK
HayKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHXKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3sBUTHS CTEPEOMETPUHN KaK
HayKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOANYECKUE MATEPHUAJIBI I YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






