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MNOACHUTEJBHASA 3AIINCKA

Pabouast nmporpamma ydyeOHOro kypca «l'eomeTpus» yriyOJIE€HHOTO YpOBHS
s oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
@OIT OO0, a Takxke PenepanbHOM nporpamMbl BocnuTaHusi, «Konuemnuu
pa3BuUTHS  Marematuueckoro oOpaszoBanusi B Poccuiickoit  ®Deneparmm»
(YtBepxkaena pacnopsbkenueM lIpasutenbctBa Poccuiickoit @epepanuu ot 24
nexadps 2013 r. Ne 2506-p), ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABABISIEMBIX K MaT€MaTHUYECKOMY OOpa30BaHUIO, U TPAAMIMI pPOCCUUCKOTO
oOpaszoBaHus. Peanuzamusi mporpamMmbl 0oOeceYMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIAIOIIMMUA OCHOBY JIJII CaMOPAa3BUTHUSL U HEMPEPBIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHS  JIMYHOCTH  OOy4YalOMIMXCA W MOJJIEKHT  HEMOCPEACTBEHHOMY
NPUMEHEHUIO NPH peanu3auu oos3arensHor yactu @OIT COO.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
o0miero oOpa3zoBaHMsl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUEHMSI JUCLIUILIINH
€CTECTBEHHO-HAYYHOW HANpaBJIE€HHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MblIUIeHHE,  (GopMHpyeMoe  MpU  HU3YUYEHUU
OOy4aroLUMUCS TMOHATUHHBIX OCHOB F€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHUH T'€OMETPUUECKHUX
3aJla4y, YMEHHME BBIJIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[enb ocBoeHus nmporpamMmbl yueOHOTo Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAWBHUIYAJIBHBIX CIOCOOHOCTEH oOOyyaroumxcs mpu
W3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnact «MaremaTtuka u
nHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXXHOCTH  NPUOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TEeOMETPUYECKUX 3HAHUW U JCHCTBUM,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIIEITHOTO MPOo(hecCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[TpuopureTHpIMM 3aJayaMu Kypca TE€OMETPUM Ha YIJIyOJEHHOM YpPOBHE,
PaCIIMPSIOLIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHre MPEACTaBICHUSI O TEOMETPUU KAK YaCTH MUPOBOU KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;



dbopMupoBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIEr0 MUPa, 3HAHHE MOHATHITHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHEe  yYMEHHMS ~ BJIaJeTb ~ OCHOBHBIMM  TMOHSTUSIMA O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJEIIH;

(GbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHil, (OPMUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATUKH IPHU
IIPOBEICHUH PACCYKICHUN;

(GbopMHpOBaHUE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB U aITOPUTMOB
pElIeHUs, YMEHHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B
XOJI€ PEIICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMHU MaTEMAaTUYECKUX YTBEPKJIEHUI U pOJIM aKCHOMATUKHU B IPOBEJCHUU
NEAYKTUBHBIX PacCy>KIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX M  TBOPYECKHX
COCOOHOCTEN 00yuarouuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, MUCCIIEI0BATENBCKUX
YMEHMM, KpUTUUHOCTH MBIIIJIEHUS, UHTEpPECca K U3YyUEHHUIO T€OMETPUH;

¢dopMupoBanre (yHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUM:
YMEHUSI PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYAlUSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHHS IOCTPOEHHBIX MOJENEH,
WHTEPHPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpKATEIBbHBIMU JUMHUSAMU y4eOHOro kypca «l'eomerpusi» B
10-11 «kmaccax sBisAoTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTENbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMupOBaHHE JIOTUYECKHMX YMEHHUH  pacmpenensercss He TOJbKO IO
COJIEP>KaTENbHBIM JIMHUSAM, HO U TI0 TojaMm obydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil padoueit



MPOTPaMMBI, PacHpeNeAEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECS
oOpamaiich HEOAHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh  OBJAJICHUE
Te€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TI0CJIEIOBATENBHO U MIOCTYMATEIBHO, C
COOJTFOICHUEM TPUHITUIIA TIPEEMCTBEHHOCTH, 2 HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YJaIONTUXCS, PACIIUPSS U YTITyOJIssI
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3yYCHHUIO TEOMETPUH HA YTIIYyOJIEHHOM YPOBHE IMO3BOJISICT:

co3marth  ychmoBHS s AuddepeHnuandu  o0ydeHHUs, IMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnaEHHOoe
W3YUYCHUE TEOMETPHUH KaK COCTABIIAIONICH yaeOHOTo TIpeaMera «MaTeMaTukay,

MOATOTOBHUTHh OOYYAIOIMMXCA K TPOAOKCHUIO HW3YYEHUS MAaTeMaTHKH C
yuéToM BbIOOpa Oynaymied npodeccuu, odOecnedrBas MPEEeMCTBEHHOCTh MEXKIY
o01uM U podeccuoHaIbHBIM 00pPa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wusydenue yuebHoro kypca «['eomerpusi» Ha yriayOJaEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHHYCOB U CHUHYCOB LIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha TIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuia, MPaBWIbHAs TPEyroibHas NUpamMuAa M I[PAaBHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W MOJHOM IMOBEPXHOCTU NPSIMOW IPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B MPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaiienenumneaa M cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl mnockocTsio. [loHsATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl MOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHUS W paBEHCTBO (UTYp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPoOIJieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTCPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 33J1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Mpu3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PEIICHUN MAaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecku  c(hopMynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEepUpPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIAMH BPAILIEHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB WU TEJl BpalleHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemiaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo00us;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM (hopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUECHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(POPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3jaesioB U TeM Komraecrso wacos
/i OporpaMMb Beero Konrpoubnbie IIpakTHyeckue
padoTshI padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTL MPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMsbl Bcero
padoTshI padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
cucTeMaTHh3alys 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne Kosaun4yectBo 4yacos
Tema ypoka
n/n Bcero

BBeneHue B crepeoMeTpHI0 23

1 OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TITIOCKOCTH, 1
HapajieNIbHBIX NPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsaTus crepeoMeTpun: TOUKa, MpsiMasi, INIOCKOCTb,

9 npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHNs HA PUCYHKE 1
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

3 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ IJI0CKOCTh; MOIYIPOCTPAHCTBO

4 [TonsTHS: nepecekaroecs MI0CKOCTH, EPECEKAIOIIUECS 1
npsiMasi ¥ MI0CKOCTh; MOIYIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCymecTBYIOINUX 00bEKTOB

6 MHororpaHHuKH, H300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIINUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIEACTBUSA U3 HUX

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIIEACTBUS M3 HAX 1

AKCHOMBI CTEPEOMETPUH U MEPBBIE CleACTBUSA U3 HUX. CrIocOObI
9 3aJaHMs MIPSIMBIX U IJIOCKOCTEN B mpocTpaHcTBe. O003HaYeHUs 1
IPSIMBIX U IIJIOCKOCTEN

N300pakeHne ceueHuil mupaMubl, Kyoa u Ipu3Mbl, KOTOpPbIE
IpoXoaAT uepe3 ux péopa. M3o0paxkeHne nepeceueHust
MIOJIyYEHHBIX IUIOCKOCTEN. PackpammBanye MOCTPOEHHBIX
CEUEHHH pa3HBIMU IIBETAMHU

10

N3006paxeHne cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIyYEHHBIX IUIOCKOCTEN. PackpammBanye MoCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETAMU

11

N3006paxeHue cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
12 MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus
MOJIYYEHHBIX TIOCKOCTeH. PackparimBanue mocTpOEHHBIX

cedyeHU Pa3HBIMHU LIBETAMU

N3o0pakeHne ceueHni MupaMu/ibl, Ky0a U IPU3MbI, KOTOPHIE
13 MPOXOAT uepe3 ux péopa. M3zo0pakenue nepecedcHus 1
MOJYYEHHBIX IUIOCKOCTEN. PackpalmmBanie mOCTPOSHHBIX




ceucHU Pa3HBIMHU LIBETAMU

14

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

15

Merton cienoB [uis mocTpoeHus ceueHuil. CBoiicTBa nepeceuyeHuit
IPSIMBIX U IIJIOCKOCTEN

16

17

Merton ciaefoB aJisi HOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHMit
IPSIMBIX U IIJIOCKOCTEMN

[Toctpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKam Ha

pEbpax. Cozianue BRIHOCHBIX YEPTEKEH U 3aIHCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pé€Opax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh 11aroBs
IIOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh IIaroB
IIOCTPOCHUS

20

21

[TocTpoeHue ceueHuit B mupamuie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHHUS

[ToBTrOopenue mianuMeTpun: Teopema o MPONOPIHOHAIBHBIX
otpeskax. [TonoOue TpeyrosbHUKOB

22

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTrexax. Mcropus pasBuTHUs
IJIAHUMETPUU U CTEPEOMETPUU

23

KonTposbHas padora ""Axcuomsl crepeomerpun. Ceyenus'"

B3anmHoe pacnosokeHue NPAMbIX B IPOCTPAHCTBE

24

B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMbIx. [lapamiensHbie npsiMbIe B IPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUH U €JMHCTBEHHOCTH MPSMOM
MapaJyIeIbHOM TaHHOW NIPSIMOM, MPOXOALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallled Ha JaHHOU npsaMoi. Jlemma o
NepecedeHN ! MapalIeNIbHbIX MPSIMBIX MIIOCKOCTHIO

26

27

[TapannensHOCTb TpeXx NpsiMbIX. TeopeMa o TpEX napasuIeIbHbIX
npsiMbIX. TeopeMa 0 CKpeMBarOIINXCs IPSIMBIX

HapaJ'IJ'ICJIBHOC MMPOCKTUPOBAHUC. OCHOBHBIC CBOMCTBA

napaielbHOTO MPOEKTHUpOoBaHusl. M300paxeHne pa3HbIX GUTyp B
NapauIeIbHON MPOEKINH

28

LlenTpanbHas mpoeKus. YToll ¢ COHanpaBIeHHbIMUA CTOPOHAMHU.
Yroa Mexay npsiMbIMU

29

3amaun Ha J0Ka3aTeabCTBO U HCCISI0BaHNE, CBI3aHHEIC C




PacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

I[MapajuieJbHOCTH NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOM U IUIOCKOCTU B IIPOCTPAHCTBE.
[Ipu3Hak napauieabHOCTH MPsIMON U Tu1ocKocTH. CBOMCTBA
[apaJUIEIbHOCTH IIPSIMON U INIOCKOCTH

31

32

33

['eomeTrpuueckue 3ajaun Ha BBIUMCIIEHUE U J0KA3aTEIbCTBO,
CBSI3aHHbIE C [1APAJIJIEIIBHOCTBIO IPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceyeHus, MPOXOSIIETO Yepe3 TaHHYIO MPSMYIO Ha
YepTEkKE U MapauIeIbHOTO Jpyroi npsamout. Pacuér otHomeHui

HapaJ'IJ'IGJ'IBHaH IpOoCKUMA, IPUMCHCHUC AJIA ITIOCTPOCHUA CceuyeHH I
KY6a H IapaJuICJICIUIICaa. CsolicTBa ImapajyiCICIIrIICa U IIPU3MbI

34

35

36

[TapamiensHble TuiockocTH. [Ipu3Haky napajienbHOCTH IBYX
IIJIOCKOCTEMN

TeopeMa 0 napajIeNbHOCTU U €IUHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOASIIEH Yepe3 TOUKY, He TPUHAIJICKALLYIO JaHHOU
IUIOCKOCTH U CJIEIACTBUS U3 HEE

CBoiicTBa napajIeNIbHBIX IVIOCKOCTEN: 0 apaJlJIeIbHOCTH
NPSIMBIX [IEPECEUEHUS IPU IEPECEUEHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapauIeIbHBIX IPAMBIX, 3aKJIIOUEHHBIX MEXKY NTapaJlJIeIbHBIMU
IUIOCKOCTSIMH; O IEPECEUEHHUH MTPSIMON € ABYMS ITapaJIeIbHBIMU
IUIOCKOCTSIMU

IepneHANKYJISIPHOCTH NPSIMBIX U IJIOCKOCTEN B
NMPOCTPAHCTBE

25

38
39

[ToBTropenue: Teopema ITudaropa Ha mockoctTi

[ToBTOpEHUE: TPUTOHOMETPHS MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapaieenumnena

Brrunciaenue aiuH OTPC3KOB B KY6C " IpsAMOYT'OJIbHOM
napauieJICnrIIC1e

42

43

44

[TeprieHAMKYASIPHOCTH NPAMON U TIOCKOCTH. [Ipr3Hak
MEPIECHINKYISIPHOCTH PSIMOW U TNIOCKOCTH
[lepnenaukynsspHOCTh NpsIMOM U TIOCKOCTH. [Ipu3Hak
MEPIECHINKYISIPHOCTH IPSAMOU U INIOCKOCTH

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOA,
MPOXOJIALLEH Yepe3 TOUKY NPOCTPAHCTBA U MEPIICHAUKYISIPHON K
IJIOCKOCTH

45

[110cKOCTH ¥ TepHEHIUKYIISIPHBIE UM MPSIMble B MHOTOTpaHHHUKaX

46

[1110CKOCTH M NEPIEHAUKYIIIPHBIE UM IIPSMbIE B MHOIOTPDaHHUKAX




IIepnienqukymsap u HaknoHHas. [locTpoeHue nepreHuKyspa u3

47 1
TOYKHU Ha MPSIMYIO

48 [lepnenaukynsp u HakinoHHad. [locTpoeHne neprneHuKymspa u3 1
TOYKHU Ha MPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIsIpax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx mepneHAUKYIsIpax (mpsmasi 1 00paTHas)

51 VYTroa Mexay CKpeuMBarOIMMUCS TPIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C IOMOIIbIO 1
NEPIEHIUKYIIPHBIX MIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE 1

54 [TocTpoenue ceuenuii kyba, MpU3Mbl, IPaBUIbHON MUPAMUIbI C 1
IIOMOILBI0 OPTOTOHATILHOM MPOEKIINHU

55 [locTpoenue ceuenuii kyba, MpU3Mbl, IPaBUIbHON TUPAMUIbI C 1
IIOMOILBI0 OPTOTOHAJILHOM MPOEKIINU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MIIIOCKOCTH. 1
[1nockocTy cMMMETpPHIT B MHOTOTPaHHUKaX

57 [Ipu3Hak nepneHuKyIspHOCTH MPSMON U IUNIOCKOCTH KaK 1
CJIEICTBUE CUMMETPUH

58 IIpaBuibHBIE MHOTOTPAHHUKH. Pacy€T paccTosiHUNM OT TOYKH 10 1
IIJIOCKOCTH

59 IIpaBuibHBIE MHOTOTPAHHUKH. Pacy€T paccTosiHUNM OT TOYKH 10 1
IIJIOCKOCTH

60 CniocoObl OnyCTUTh NEPIEHANKYISAPBI: CHMMETPHUS, CABUT TOUKH 1
10 MapaJUIeIbBHON MPSMOMN

61 CnBur no HenapaienbHON IPSIMON, U3MEHEHUE PACCTOSTHUI 1

62 KonTposbHnasi pabora '""B3anmMHoe pacnoJioskeHne NpsiMbIX U 1
IUIOCKOCTeil B pocTpaHcTBe"
Yriabl u paccTosiHUA 16
[loBTOpEHME: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA 1
KOCHHYCOB

64 [ToBTOpEHME: Yroa MeXAy CKPEIIMBAIOIUMUCS IPSIMBIMU B 1
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOAbI BEIUMCICHUS YIIa MEXY MPSIMBIMH B 1
MHOTOTpaHHHKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIia 1

67 [Tepnienaukymnsipubie 10cKocTU. CBOKWCTBA B3aUMHO 1
NEePNEHANKYIISIPHBIX MNIOCKOCTEN

68 [Ipu3Hak nepnesauKyJISpHOCTH IIOCKOCTEH; TeopeMa O IpsMOi 1




[IEPECEUCHMS ABYX IJIOCKOCTEH NEPIIEHIUKYIISPHBIX TPETHEN

IJIOCKOCTH

69 [TpsaMoyronbHbIi napaienenunesn; Ky0; H3MepeHus, CBoicTBa 1
IPSIMOYTOJIBHOTO TIapajuieenuIea

70 Teopema o AuaroHau NpsMOYTOJILHOTO Napajliesienunesna u 1
CIIEJICTBUE U3 HEE

71 CrepeomeTpuuecKie U IPUKIIAJHbIE 33a]]a4H, CBA3aHHBIE CO 1
B3aUMHBIM PACIOJI0KEHHUEM MPSAMBIX U TIOCKOCTH

79 [ToBTOpEHMeE: CKpeInBarOUIMecs NpsMble, apaieIbHble 1
IUIOCKOCTH B CTaHJAPTHBIX MHOI'OI'PaHHUKAX
[Tapa nmapaienbHbIX IIIOCKOCTEH Ha CKPELIUBAIOIUXCS IPSIMBIX,

73 pacCTOsIHUE MEXAY CKPEIIMBAIOLMMHUCS IPSIMBIMU B IPOCTBIX 1
CUTYyalUAX

74 PaccrositHue OT TOYKHM 10 MIIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 1
IJIOCKOCTH

75 Boruucnenue paccTosiHUN MEXy CKPELIMBAIOIIUMUCS MPSIMBIMU C 1
MOMOIIBIO IEPIIEHINKYIISPHOH IJIOCKOCTH
TpéxrpanHblil yroi, HEPaBEHCTBA Il TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB IS 1
TPEXTPAHHOTO yria

77 DneMeHThI ChepUIECKO TEOMETPHUH: T€0Ie3MUECKIE JINHUMA Ha 1
3emie

78 KonTpoJsbHnas pa6ora "¥Yribl n paccrosiHus " 1
MHororpaHHuKu 7

79 Cucrematu3zanus 3HaHuN "MHOTOTpaHHUK U €70 3JI€MEHTHI" 1

80 [Mupamuga. Buael nupamun. [IpaBunbsHas nupamuga 1

81 [Ipusma. IIpamas u HaknoHHas npusMel. [IpaBuiibHas npusma 1

82 [Ipsimoit mapasutenenumnen, NPSMOYTOJIbHBINA apaieNnenurne], 1
KyO

83 Boinykibie MHOrorpanHuku. Teopema Ditnepa 1

84 Beinykinbie MHOrorpanauku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYIIPaBUIILHBIE MHOTOTPaHHUKHI

85 KonTpoubnasi pabora ""Muororpanuukn' 1
BexTopbl B IpocTpaHcTBe 12

86 [TonaTne BekTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOPOB 1

88 Pa3zHoctb BekTOpOB 1

89 [TpaBumno mapasienenurena 1

90 YMHOXeHHE BEKTOpa Ha YUCIIO 1




Pasnoxxenne BekTopa 1o 0a3zucy TpéX BEKTOPOB, HE JISKALTUX B

91 . 1
OJTHOM TUIOCKOCTH
92 CkansipHO€ NMPON3BEICHHE 1
93 Brraucnenue yria Mexay BEKTOpaMHu B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
IToBTOpEeHne, 00001IeHNE N CHCTEeMATH3AUsI 3HAHUH )
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O06001eHne U cucTeMaTu3alus 3HaHUK 1
100 HTorosasi KOHTpPoOJIbHAsSI padoTa 1
101 HUToroBasi KOHTpOJILHAsS padoTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoimuecTBo
'N;') Tema ypoka yacos
o Bcero

AHaJIUTHYECKAsI TeoMeTpusi 15

1 [ToBTopenue Temsl "KoopauHaTel BEKTOpa Ha IJIOCKOCTH U B 1
npocrpaHcrae”

2 [ToBTOpenue Temsl "CkassgspHOe IPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpeHue TeMbl "BeruncieHue yria Mex1y BEeKTOpaMu B 1
npoctpaHctae"

4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOM, TPOXOISIICH uepes3 1
JBE€ TOYKHU"

5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax

5 YpaBHEHHE MIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
BexropHoe npousseneHne
JluneiiHbIe HEpAaBEHCTBA, IMHEHHOE MPOrPaMMHUPOBAHKE 1
JIuHeiiHbIe HEPABEHCTBA, JJMHEWHOE MPOrPAMMHUPOBAHUE

10 AHanUTUYECKHE METOBI pacu€ra yriia MeKy NpsMbIMU B 1
MHOT'OTPaHHUKAX

1 AHanuTuyeckrue MeTOo/Ibl pacuéTa yriia Mexay MIOCKOCTSMHU B 1
MHOT'OTPaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTU B KOOPAMHATAX 1

13 HaxoxxaeHue pacCcTOsSHUM OT TOUKH /10 MIIOCKOCTH B Ky0e

14 Haxoxnenne paccTosiHui OT TOUKHU 10 TIIOCKOCTH B 1
MPaBUIILHON TUPaMUJIC

15 KonTtpouabHnasi paGora ""AHanuTuyeckasi reomerpus' 1
IloBTOpEHUE, 00001IEHNE U CHCTEMATU3AIUA 3HAHUM 15

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B

18 CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIE IIOCKOCTH, 1
nepeceyeHus MPSMbIX U MIIOCKOCTEN

19 [TapannensHble NpsMbIe U MJIOCKOCTH: NapajjielIbHbIe 1
CeueHus

20 [MapannenbHbie TPSMbIE U TUIOCKOCTH: PAacY€T OTHOIICHHH 1

21 [TapannenbHble NPSIMbIE U MIJIOCKOCTH: YIIIBI MEXIY 1

CKpCHIUBAOIHUMUCA ITPAMBIMU




HepHeH[[I/IKy.HSIprIe MMPAMBIC U IIJIOCKOCTHU: CTAHAAPTHBIC

22 napbl NEPIEHANKYIIAPHBIX INIOCKOCTEN U NMPSAMBIX, 1
CUMMETPUU MHOTOI'PaHHHUKOB

93 [leprnieHIuKyNspHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX 1
MEePIIEeHINKYIIpax

24 [leprnienIuKyNspHBIE MPSIMBIE U TUIOCKOCTH: BHIYUCICHUS 1
JUIMH B MHOTOTpaHHHUKaX

o5 [ToBTOpEHUe: MIOIa i MHOTOYTOJIbHUKOB, (POPMYJIIBI IJIs1 1
Iomaaen, CoOoopakxeHust Moa00us

26 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs 1
TIomaaen, COoOpakeHHs OT00MS

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI [ 1
TJI0INA/IeH, COOOPaKEHHSI TIOI00MS

08 [Tnomanay ceueHnit MHOTOTPaHHUKOB: TUTOIIAIN 1
MIOBEPXHOCTEH, pa3pe3aHus Ha 4aCcTH, COOOpakeHUs 110100Us

29 [Tnomaau ceyeHnii MHOTOTPAaHHUKOB: TTIOIIATN 1
MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHUs 110100Us

30 KonTpoabHasi padora "[loBTOpeHue: MHOTOTPAHHUKH, 1
ceYyeHHsI MHOTOTPAHHUKOB'"'
O0BbEéM MHOTOrpaHHMKA 17

31 O06BeéM Tena. O0BEM MPSIMOYTOJABHOTO Mapauieenuneaa 1

39 3amaun 00 yaBOeHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIUU 1
yria

33 CrepeoMeTpuyeckue 3aauu, CBSI3aHHbIE ¢ 00bEMOM 1
MPSIMOYTOJIBHOTO TapajuIeyenuIe/1a

34 [TpuknaaHble 3aauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMa 1
IPSIMOYTOJIBHOTO Mapajulesenumneia

35 O0BEM MpsAMOI TIPU3MBI 1

36 CrepeoMeTpHUyecKHe 3a1auu, CBSI3aHHbIE C BBIYMCICHHEM 1
00BEMOB NMPSAMON TPU3MBI

37 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C 00BEMOM MPSIMON MPU3MBI 1

38 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeeIEHHOTO 1
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpaiga. O6bEM nupamus!

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMMU/T 1
C 00IIKM yTJIOM

41 ®opmyna o6béMa nmupamuiel. OTHOIIEHHE 00BEMOB TUPAMHU/TL 1
C O0ITUM yTJIOM

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu 1




HAaKJIOHHOH IPU3MBbI

CTCpGOMeTpI/I‘{CCKI/IC 3aJa4u, CBA3aHHBIC C 00BEéMaMHu

43 1
MTAPaAMUIBI

m [Tpuknaaneie 3agaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 1
00BEMOM HAKJIOHHOM MTPU3MBI

45 [Tpuknaaneie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIC C 1
00BEMOM TTUPAMH/TBI

46 [Ipumenenne 00bEMOB. BerunciaeHue paccTossHus 10 1
IIOCKOCTH

47 Konrtpoabsnas pa6ora "O0bém MHOrorpananka' 1
Tesna Bpamenust 24

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yroIme 1
HAJTUHIPHYCCKOU MTOBEPXHOCTH

49 Humuaap. [psmoit kpyroBout nunuuap. [lnomans 1
MOBEPXHOCTU LIUIUHIPA

50 Konunyeckas moBepXHOCTh, 00pa3yronie KOHMYECKOM 1
noBepxHocTU. KoHyc

51 Ceuenue KOHYyCa TUIOCKOCTHIO, TAPATJICITHHON IITIOCKOCTH 1
OCHOBaHHS

59 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX 1
KOHYCOB

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH 1
KOHYyca

54 [Tnomane 60K0BOIT MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH 1
KOHYyca

55 CrepeomeTpruueckme 3ajauM Ha I0Ka3aTeIbCTBO U 1
BBIYHMCIICHHE, TOCTPOCHUEM CEUCHUN IMIIMHpA, KOHYCa

56 CrepeomeTpruueckue 3ajauM Ha I0Ka3aTeIbCTBO U 1
BBIYHMCIICHHE, TOCTPOCHUEM CEUECHUN LIMJIMHpa, KOHYyCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C IUJIUHIPOM 1

58 [IpuknanHblie 3a1a4M, CBSI3aHHBIC C IHJIMHIPOM

59 Cdepa u map

50 [Tepeceuenue ceps! u mapa c miockocteio. Kacanue mapa u 1
cdepsl MITOCKOCTRI0. Bua u n3o0paxkenue mapa

61 [Tepeceuenue cdeps! u mapa c miockocThio. Kacanue mapa u 1
cdepbl IoCKoCThI0. By 1 nzobpaxenue mapa

62 VYpaeraenue chepsl. [Ltomans chepsl u e€ yacre

63 Cummetpus cdepsl u mapa

64 CrepeomeTprueckue 3aa4M Ha I0Ka3aTeIbCTBO U 1

BBIUUCIICHHE, CBSI3aHHBIE CO chepoli U mapom, TOCTPOCHHEM




UX CEUEHUHU IIIOCKOCTBIO

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4M Ha JOKa3aTCJIbCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIE CO cPepoii U IapoM, OCTPOSCHUEM 1
UX CEYEHHH MII0CKOCTHIO
66 [Tpuknaanble 3a1a4u, CBSI3aHHbIE CO c(epoil U mapom 1
67 [ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCICHUS B 1
OKPY>XKHOCTH, CTaHJapTHBIC TTO100US
68 Paznuunple KOMOMHAIIMY T BPAIIEHUSI © MHOTOTPAaHHUKOB 1
69 3amaun no Teme "Tena v MOBEPXHOCTH BpaleHus" 1
70 3agaun no Teme "Tena U MOBEpXHOCTH BpalieHus " 1
71 KonTtpoubHnas pa6ora "Tesia u noBepxHocTu BpameHnus' 1
IL1omaau mMoBepxXHOCTH ¥ 00bEMBI KPYIJIBIX TeJI 9
72 O0béM mummHIpa. Teopema 00 00bEME IPSIMOTO ITUITUHIPA 1
73 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeAeIEHHOTO 1
uHTerpana. O6bpEéM KoHyca
74 [Tnomaau 60KOBOM U MONTHON MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHUECKUE 3a]]a9d, CBSI3aHHBIC C BEIYHCICHUEM 1
00BEMOB IUITUH/IPA, KOHYCA
76 [Tpuknanueie 3anaun mo Teme "OOBEMBI U TIOLIAAN 1
MoBepXHOCTEN Ten"
O06bEM mapa u mapoBoro cekropa. Teopema 00 06bEMe
77 mapa. [Inomans cheprr. CTepeomeTpudeckue 3a1a4m, 1
CBSI3aHHBIE C BHIYHUCIIEHHEM 00bEMOB I11apa, IapOBOTO
CerMEeHTa U IIapOBOT0 CEKTOpa
[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C
78 00BEMOM T1apa U TIomaabi0 chepbl. COOTHOIIEHUS MEXKITY 1
TIOUIA/IIMU TTOBEPXHOCTEN U 00bEMaMU MOJTOOHBIX TET
[TogoOuebIe Tena B mpocTtpancTBe. M3menenne o6béMa npu
79 nogoouun. CTepeoMeTpruecKue 3a1a4u, CBI3aHHbBIC C 1
BBIYMCIICHHEM O0BEMOB TEJ U IUIOIIAIeH TOBEPXHOCTEN
80 KonTtpoabnas pa6ora "Ilnomaau noBepxHocTH M 00bEMBI 1
KPYIJibIX Tea"
JABuxenust 5
81 JIBxenus npoctpanctBa. OtodOpakenus. BrkeHus u 1
paBeHcTBO (puryp. OOIIHE CBOMCTBA ABMKEHUN
Bunbl nBrKeHMIT: mapaiienbHbIi epeHoc, IEHTpaTbHAS
82 CUMMETpHUS, 3epPKaTbHASI CHMMETpPHUSI, TOBOPOT BOKPYT 1
MPAMO
83 [Ipeobpa3zoBanus nonobus. [Ipsmas u cepa Ditnepa 1
84 ['eomerpuueckue 3a1aun Ha TPUMEHEHUE JTBUKECHUS
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KonTtpouabsHnas pa6ora "BexkTopsl B npocTpancrse"

IloBTOpEeHUE, 00001IeHNE U CHCTeMAaTH3aus 3HaHuid 17

17

86

O6o6matomee mopropenue 11 mMoHATHI U METOIOB Kypca
reomerpun 1011 kimaccoB, cuctemMaru3anus 3HAaHUM:
"[TapasienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"

87

88

89

O6o6matomee moBropenue 11 moHATHI U METOIOB Kypca
reomerpun 10—11 knaccos, cucremaru3anus 3HaHUM:
"BexTopsl B mpocTpaHcTee”

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpuu 10—11 kiaccoB, cucremaTu3aius 3HaHUM:
"BexTops! B ipocTpaHcTee”

O6o6matomiee mopropenue 11 NoHATUH U METOAOB Kypca

reomerpun 10—11 kmaccoB, cucremaru3anus 3HaHu#: "O0beM
MHOTOIpaHHUKa"

90

O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
reomerpun 10—-11 knaccos, cucremaruzanus 3HaHuii: "O0beM
MHOTOIpaHHUKa"

91

92

93

O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
reomerpun 10—-11 kaccos, cucremMaru3anus 3HaHUM:
"[Tmomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o06u1aromiee nopTopeHue 11 MoHATUI U METOA0B Kypca
reomerpun 10—11 kaccos, cucremMatu3anus 3HaHUM:
"[Tmomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94
95

WroroBas koHTpoJsibHas paboTa

[ToBTOpEeHME, 06001IEHNE U cUCTeMaTH3allusl 3HAHUN

96

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

98

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé PoOJib B

Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN




Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
101 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1

TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
102 pPa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




