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HHOACHUTEJIBHAA 3AIIUCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsETCA OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeaHEro oOIiero o0pa3oBaHUs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YYEHHUS AMCLUUIUINH ECTECTBEHHOHAYYHOH HANpaBICHHOCTH W MPEIMETOB
IryMaHUTapHOro 1ukia. [Tockonbky jgoruueckoe MblieHne, GopMUPYyEMOe IpU W3yYEHHUU OOydYaroUIMMHUCS
NOHATUIHBIX OCHOB T'€OMETPUH, IPHU JOKA3aTeJbCTBE TEOPEM U IIOCTPOCHMM LEMOYKH JIOTMYECKUX
YIBEp)KJICHUM INpU pelIeHMM TEeOMETPUYECKMX 3a/lady, YMEHHME BBIABUIaTb U ONPOBEPraTh I'MIIOTE3bI
HEMNOCPEJCTBEHHO HCIOJIB3YIOTCSl IpPH PELUIEHUH 3a/ad eCTeCTBEHHOHAYy4YHOIO LMKJIA, B YacTHOCTHU
¢bu3nIecKux 3a1adu.

Llenbp ocBoeHHUs mporpaMmbl ydeOHOTo Kypca «l'eoMeTpusi» Ha yriiyOIE€HHOM YpOBHE — DPa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH 00Y4YaIOMIMXCs IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIIOIIEH MPeIMETHOM
obnactu «Maremarruka U HHPOPMATHKa» depe3 00ecredeHre BO3MOXKHOCTH MPUOOPETEHUS U UCIIOIb30BAHUS
Oosiee TIIyOOKHMX T'€OMETPHUYECKUX 3HAHUH W NIEHCTBHH, CIIEUU(UYHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCIIEIIHOT0 MPO(heCCHOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu  Kypca TIeOMETpUU Ha YIrIyOJEHHOM YpOBHE, DPACHIMPSIOUIMMU U
YCUIMBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

® paclIUpeHHUE MpPEACTaBICHUS O TIEOMETPUU KaK 4YacTH MHUPOBOH KyJIbTypsl U (hopMupoBaHue

OCO3HAHMS B3aUMOCBS3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

¢ hopMupoBaHme MpeACTaBICHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak O BaKHEHIINX MaTeMaTHYECKUX
MOJIEJISAX, O3BOJISIOIIMX ONUCHIBATh U M3y4aTh Pa3HbIC SIBICHUS OKPY)KAIOLIEr0 MUPA; 3HAHUE MOHATUHHOTO
ammapara 1o paszaeny «CTepeoMeTpHs» MKOJIBHOTO Kypca TeOMETPHH;

¢ popMupoBaHNe yMEHHs BIAJETh OCHOBHBIMH IOHSATHSAMH O TPOCTPAHCTBEHHBIX (UTYpax M HX
OCHOBHBIMH CBOMCTBAaMH; 3HaHUE TEOpeM, POPMYI U YMEHHE UX MIPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HaXO0/IUTh HECTaHIapPTHBIE CIIOCOOBI PEIIeHNUs 3a/1aY;

¢ (GopMHpOBaHNE YMEHHUs PaCcIiO3HABaTh HA YEPTEKaX, MOJEISX U B PEAIbHOM MHPE MHOTOTPAaHHUKH U
TeJa BpalleHUs; KOHCTPYUPOBATh F€OMETPUUECKUE MOJETIH;

¢ popMupoBaHNe TOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO TIOCTPOCHUSI MaTEMaTHYECKHX TEOPHUH;
(dbopMHIpOBaHUE TTOHUMAHUS POJIM AKCHOMATHKH TIPU MTPOBEICHUH PACCYKICHUM;

¢ hopMupoBaHre yMEHHs BIAICTh METOJAMH JIOKA3aTEbCTB W AITOPHUTMOB PEHICHUS; YMEHHS HX
IPUMEHSTh, IPOBOAMTH JIOKa3aTeIbHbIE PACCYKICHUS B XOJI€ PELICHUs] CTEPEOMETPUUECKUX 33/1a4 U 3aJ]1a4 C
NPAaKTUYECKUM COJEp)KaHUeM; (OPMHPOBAHUE MPEJCTABICHUS O HEOOXOAMMOCTH J10Ka3aTeIbCTB IpPHU
00OCHOBAaHMU MAaTeMaTHUYECKUX YTBEPXKICHUH U pOJM AaKCHOMATUKM B MPOBEACHUU JIEAYKTUBHBIX
pacCyXJIeHUH;

® Da3BUTHE M COBEPIICHCTBOBAHHME HMHTEIUICKTYAIIHBIX W TBOPYECKHX CHOCOOHOCTEH OOyJaromuxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIE0BATEIBCKUX YMEHUN, KpUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yYCHHIO
reOMeTpHH;

¢ popmupoBanre (GyHKIMOHATHHONH TPAMOTHOCTH, PEIEBAHTHOW TE€OMETPHUHU: YMEHHUS DPaclio3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX )KU3HEHHBIX CUTYaIUsIX U
OpU  U3YYEHUM JAPYruX Yy4eOHBIX IPEeIMETOB, TMPOSABICHHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEN,
MOJISIIMPOBAHUS PEATbHBIX CUTYaIlUi, UCCIEIOBAHMS ITOCTPOCHHBIX MOJEJCH, HHTEPIPETAIlNH MOTyYeHHBIX
Pe3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax: «[Ipsimble 1 MI0CKOCTH B
MpOCTpaHCTBe», «MHOTOrpaHHUKNY, «Tena BpameHus», «BeKTOpsl M KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.



CoopmynupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro
obmiero oOpa3oBaHUs TpeOOBaHME «YMETh OIEPUPOBATH IOHATUAMUY», PEJICBAHTHBIX T€OMETPUM Ha
yray6néaaoM ypoBae oOydenus B10—11 kiaccax, OTHOCUTCS KO BCEM COJEPIKATEIIBHBIM JTUHUSAM Y4eOHOTO
Kypca, a pOpMUPOBAHUE JIOTHYECKUX YMEHUI pacrpeessieTcsi He TOIBKO MO COAEPKaTeIbHBIM JIUHUSAM, HO U
no rogam oOydenusi. Conepikanue oOpa3oBaHMS, COOTBETCTBYIOILIEE IMPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
[TpumepHoii paboueii mporpaMmebl, pacipeaeIEHHBIM 110 ToJlaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIHAAIBHBIM BOIpocaM oOydarouiuecs: oOpamaiich HEOAHOKpPaTHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJICHUE T€OMETPHUCCKUMH MOHATUSAMH W HaBbIKAMH IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOJIIOICHUEM MPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIJIIOYATh B OOIIYIO CHCTEMY
TE€OMETPHUECKUX MPEACTAaBICHUN OOYyYalomMXcs, pacmupsas ©  yroyonss e€, o0pa3ys NIpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[epexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM yPOBHE ITO3BOJISCT:

— co3/1aTh yCIOBHA I TuddepeHnranuy 00ydeHus, MOCTPOSHUS HHINBHIYaIbHBIX 00pa30BaTeIbHBIX
nporpamm; o0ecreunTh yriyOn€HHOe M3y4eHHE T€OMETPHH KaK COCTAaBIIIONICH y4eOHOTo mpenmera
«Marematukay;

— MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO W3YYCHHsT MaTeMaTUKU ¢ Y4€ToM BbIOOpa Oynyriei
npodeccun, odecrieunBasi IPEeeMCTBEHHOCTh MEKAY OOIIUM U TPO(ECCHOHANBEHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

B VYuebHoM muiaHe Ha u3yueHue yriyOn€HHOro kypca reomerpur B 10—11 kiaccax oTBOAMTCS HE
MeHee 3 yuyeOHbIX 4acoB B HEJEII0 B TEUCHHME KaXJIOro roja oOydeHHs, BCEro 3a JiBa roja oOyyeHHs — He
MeHee 204 yueOHBIX 4acoB.

IInanupyemsblie npeaMeTHbIe pe3yJbTaThl 0cBOeHHs IIpnMepHoii padoyeii nporpaMmmsl (10 rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro 00Iero oOpa3oBaHusl TOJKHO
oOecrneunBaTh AOCTHIXKCHUC CIICAYIOINX NPEIMETHBIX 06pa30BaT€J'IIaHI)IX PE3YyIbTATOB:

10 kaace

e (CB00OAHO ONMEPUPOBATH OCHOBHBIMU MOHSATHSIMHU CTEPEOMETPHUH MPU PEIICHUH 33/1a4 U POBEJACHUN
MaTEeMaTHYECKUX PACCYKICHHM.

e I[IpuMeHATH aKCHOMBI CTEPEOMETPUHU U CIEJICTBHS U3 HUX MPH PEILICHUH T€OMETPUUYECKHX 3a/1a4.

e KraccudunupoBaTh B3aUMHOE PAcIOOKEHHE MPSAMBIX B MPOCTPAHCTBE; MIOCKOCTEH B MPOCTPAHCTBE;
NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

e (CB00OAHO ONEpPUPOBATH NOHATHUAMH, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKY NPSIMBIMU B
IIPOCTPAHCTBE; MEXKY IPSIMON U MJIIOCKOCTBIO.

e  (CB00OOAHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMHU.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MUPAMUJIA, MPSIMOYTOIbHBIN
napasenenumnes, Kyo).

e KiaccudunupoBarb MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHMS [T KITACCU(UKAITUH.

e  (CB00OAHO OMEPUPOBATH MOHATHIAMM, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAaHHUKOB IJIOCKOCTHIO.

e  BrinmonHATH NapasuieabHOE, IEHTPAIIbHOE U OPTOrOHAIBHOE MPOEKTHPOBAHUE (PUTYp HA TIIOCKOCTH;
BBITIOJTHATH U300paKeHUS (PUTYP Ha TUIOCKOCTH.



CtpouTth ceyeHHss MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJJAMH, BHINOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU
U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y.

Bbruuciare miomaayn noBepXHOCTe MHOTOTPaHHUKOB (ITPU3Ma, TUPAMH/IA), FEOMETPUUECKUX Tell C
MpUMEHEHHEM (HOPMYIL.

CB000/IHO OIEpUPOBATh MOHATUAMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

CB000/IHO OTIEPHPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJMHATAM B IPOCTPAHCTBE.
BbInonHATE AeHCTBUS HaJl BEKTOPaMH.

Pemare 3amaun Ha [10Ka3aTENIbCTBO MAaTEMaTHYECKUX OTHOIIEHUM M HaXOXIEHHE TeOMETPUUYECKHX
BEIMYMH, NPUMEHSsST HW3BECTHbIE METOAbl IPH PELICHHH MaTeMAaTU4YEeCKUX 3a/ad IOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpuMeHsaTH mpocTEHlne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPU
pELIeHNH CTEPEOMETPUYECKHX 3a/1a4.

W3Bnekatb, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH  MHPOPMALUIO O  IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpuMeHATh MONMyYEHHBbIE 3HAHUS Ha NPAKTHUKE: CPAaBHUBAThb M aHAIM3MPOBATH peajbHbIE CHUTYallUH,
NPUMEHSATh M3YYCHHBIC IMOHATHS B MpPOIECCe NMOWCKAa PEIICHHS MaTeMaTWdecKu c(hHOopMyTupoBaHHON
npoOJIeMbl, MOACTUPOBATH pEAbHBIC CUTYAllMM Ha SI3BbIKE T€OMETPHH, HCCIEAOBAaTh IOCTPOSHHBIC
MOJIEIM C WCIIOJIb30BaHUEM T'E€OMETPUYECKUX TIOHSATHA M TeopeM, ammapara aireOphl; pemaTh
IIPAKTUYECKHE 33]]auH, CBSI3aHHbIE C HAXOX/IEHUEM F€OMETPUUECKUX BEIHYHH.

Wwmerts npescraBieHus 00 OCHOBHBIX 3Talax pa3BUTHsS I'€OMETPUM KaK COCTaBHOM yacTu (yHAaMeHTa
pa3BUTHUS TEXHOJIOTUI.

11 kaace

CB00O/IHO ONEepHpPOBATH MOHATUSAMHU, CBA3aHHBIMU C LIWJIMHIPUYECKON, KOHUYECKOH U cheprudeckoit
MIOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI MOTYUYEHHUS.

OnepupoBaTh NOHATUSIMHU, CBI3aHHBIMU C T€JIAMU BPALIEHUS: [IMJIMHIPOM, KOHYCOM, Cepoii U IapoM.
PacnioznaBate Tena BpamieHus (LWIMHIP, KOHYC, cdepa U 1ap) U 0ObSICHITH CIOCOObI MOIYYEHUS Tell
BpallleHus.

KnaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MI0CKOCTH.

BbIuuciaTe BeNWYMHBI 3JEMEHTOB MHOTOTPAHHUMKOB M Tl BpallleHUs; OO0bEMBI W  IJIOUIAU
MIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPALIEHUs, TEOMETPUUECKUX TeJNl ¢ MPUMEHEHUEM (HopMyI.
CB00OHO OMEepUpPOBATH MOHATUSAMH, CBSI3aHHBIMUA C KOMOMHAIMSMH TeJ BpallleHHUs 1 MHOTOI'PaHHUKOB:
MHOTOTpaHHUK, BIIMCAHHBIA B cepy U OMUCAHHBINA OKOJIO cdepbl; chepa, BOUCAHHAS] B MHOTOIPAaHHUK
WM TEJIO BPAILECHUS.

BbruncnsTe COOTHOLIEHUS] MEXAY MJIOMIAASIMH TOBEPXHOCTENH U 00bEMaMU TOTOOHBIX Tell.

N300pakaTh M3yyaemble (UIyphl; BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXHU U3 PUCYHKOB HPOCTHIX
00BEMHBIX QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.

W3BnekaTb, HMHTEPIPETUpPOBAaTH W  NpeoOpa3oBbBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYecKUX (QUrypax, npeAcTaBIeHHYIO Ha YepTeKax U pUCYHKaX.

CB000/1HO OMEpHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE onepanyy Hajl BEKTOPAMH.

3azaBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOM CHCTEME KOOPIMHAT.



e Pemate reoMeTpu4ecKue 3aa4d HAa BBIUMCICHHUE YIJI0B MEXAY NPAMBIMHU M IJIOCKOCTSMU; BBIYUCICHHE
pPacCTOSIHUM OT TOYKHU [0 IUIOCKOCTH; B LIEJIOM, Ha IIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOIO METOAA IIPU
peLICHuN.

e (CB00OAHO oOmepUpPOBaTh IOHATHSAMM, CBSI3aHHBIMM C JBH)KEHHEM B IPOCTPAHCTBE; 3HATH CBOMCTBA
JIBMOKCHHM.

®  BBIIOJHATh M300paKEHUS MHOIOIPAaHHUKOM M TeJl BpallleHHs IMpU MApPAUIEIbHOM IIEPEHOCE,
LHEHTPAJIILHOW CHUMMETPHUH, 3E€PKATbHOW CUMMETPHH, NPH MOBOPOTE BOKPYI MPSIMOi; mpeoOpa3oBaHUs
noxoous.

e CrpouTh Ce€YEHUS MHOIOIPAaHHUKOB W Tl BpPALICHUSA: CEUCHMs IWIMHApa (Mapajule]bHO M
NEPIEHANKYJIIPHO OCH), CEUEHHUs KOHyca (MapajuleJbHOE OCHOBAHUIO U IPOXOASIIEE Yepe3 BEPLINHY),
CEYeHM 11apa.

e lcnonb3oBaTb METOABI IOCTPOCHHUS CEYCHMM: METOJ CJIENOB, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA,
METO/ [IEPEHOCA CEKYILEH TUIOCKOCTH.

e Jloxa3pIBaTh F€OMETPUYECKHUE YTBEPIKICHUS.

o Ilpumensatp reomerpudeckue (akThl JUId PELICHUS CTEPEOMETPUYECKUX 3aJad, MPEeAroaratonmx
HECKOJIbKO IIaroB PEIICHHsI, €CIIM YCIIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOK M HESIBHOU (hopme.

e Pemate 3amauM Ha J0Ka3aTEIbCTBO MAaTEMATUYECKHUX OTHOLICHUN M HAaXO0XKIEHUE TE€OMETPUUYECKUX
BEJINYMH.

e [IpumeHATH IPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIPH PELICHUU
CTEPEOMETPUYECKHX 3a]1a4.

e [IpumeHATh MOIY4YECHHBIE 3HAHUS HAa NPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U OLEHUBATh peEaJbHbIC
CUTyalluM; NPHUMEHATh HM3Y4YCHHBIC IIOHATHUSA, TEOPEMBI, CBOWCTBA B IPOLECCE IIOUCKA PELICHUs
MaTeMaTHYecKu CGOPMYJIMPOBAHHONM MpPOOJIEMBbl, MOJIEIUPOBATh pEAJbHbIE CHUTYallud Ha S3bIKE
TE€OMETPHUH, UCCIIEN0BAaTh IOCTPOCHHBIE MOJENHN C UCIIOIb30BAaHUEM I€OMETPUUYECKUX ITOHATHI U TEOPEM,
anmapara anreOpbl; pemaTh MPaKTHUECKUE 3aJlaud, CBS3aHHbIE C HAXOXKICHUEM TIeOMEeTPUYECKUX
BEJINYMH.

e Uwmers npezcraBieHus 00 OCHOBHBIX 3Talax pa3BUTHsS I'€OMETPHM KaK COCTaBHOM yacTh (yHAaMeHTa
Pa3BUTHS TEXHOJIOTUI.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsimble ¥ MJI0OCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATUSL CcTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
aKCMOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIEJCTBUSA U3 HUX.

B3auMHOe pacnosioxkeHue TpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, NapajyieidbHble U
CKpenBaromuecs npsamoie. [Ipu3Haku ckpemmBaronuxcs npsimbix. [lapanienbHOCTh NPSMBIX U TIOCKOCTEN
B IMPOCTPAHCTBC: MApAJICIIBHBIC NIPAMBIC B IIPOCTPAHCTBEC, MapalJICJIbBHOCTD TpéX MMPAMBIX; TapaJJICIbHOCTD
npsiMOit 1 TIockocTH. [lapannenpbHoe W IEHTpadbHOE MPOEKTUpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajIeIbHOTO MpoeKTupoBaHus. M3o0paxenue ¢uryp B mapamienbHOW NPOEKUUH. YTIbl C
COHATMPABJICHHBIMA CTOPOHAMH;, YTOJ MEXAY NPSAMBIMH B TpocTpaHCTBe. [lapamienbHOCTh TUIOCKOCTEH:
napajuieNibHbIe TI0OCKOCTH; CBOMCTBA MapaUIeNbHBIX TUIOCKOCTeH. [IpocTeiimme mpocTpaHCcTBEHHBIE (DUTYPBI
Ha MJIOCKOCTH: TETPAdP, MapaieJenuIe/]; IOCTPOCHUE CEUCHUM.



IlepneHIUKYIAPHOCTD MPAMON U IUNIOCKOCTH: NEPIEHIUKYJSIPHBIC MPSIMBIE B IPOCTPAHCTBE, MPAMBIE
MapajuleIbHbIE U MEPIEHIUKYISAPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYISIPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O IpPSIMON MEepPHEeHAMKYIIPHON IockocTu. OpToroHanbHOE NpoeKkThpoBaHue. llepnenaukymnsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 INIOCKOCTH, IPOEKIHs (PUTYpHI
Ha IIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEM: MPHU3HAK IMEPHEHIAUKYIIPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpéx nepneHIuKyIIApax.

VYriael B NPOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IUIOCKOCTBIO; JABYIPAHHBIM YIroOJ, JJMHEWHBINM YroJ
IBYTpaHHOrO yrija. TpéxrpaHHblii U1 MHOrOrpaHHble yribl. CBOWCTBA IUIOCKUX YIVIOB MHOTOIPAHHOIO yIJIA.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHororpaHHMKH

Bunbl MHOrorpaHHuKoOB; pa3BEpTka MHOrorpaHHuka. [Ipusma: nN-yrosbHass npusma; npsMmas H
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb Mpu3Mbl. llapamienenunesn, NpsMOYrojabHbIN
napajuleJienunes U ero cporcrsa. Kparuaimme nmyTw Ha IOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrosipHas nupampjaa; MpaBUIbHAas M ycedyEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHed NpaBWIbHON mupamuabl. [IpaBUIbHBIE MHOTOIPAaHHUKU:
IIpaBWIbHAsA NIPU3Ma U NPaBUJIbHAS MMPAMU/JIA; IIPABUIIbHAS TPEYTrojbHAasl MUpaMua U MPaBUIbHBIA TETPAdP;
ky0. [IpencraBinenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIp, 1OAEKadIp U UKOCAIP.

Bbluncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, auaroHanu, yrael. Iliomans GokoBoi
MIOBEPXHOCTU U IIOJHOM IIOBEPXHOCTH NPSMOM MpHU3MBI, IUIOIAAb OCHOBaHHWM, Teopema O OOKOBOMH
MOBEPXHOCTU NpsAMON npu3Msbl. Ilnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABUIBHOM MUpPaMUBbI,
TeopeMa O IUIOUIAIM YCEUEHHON MUPaMUIbI.

CuMMeTpHst B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH NPAaBUIIbHBIX MHOTOIpaHHUKOB. CUMMETpUs B
MPaBWJIBHOM MHOTOTPAHHUKE: CUMMETpPHS Mapaiesienumea, CMMMETPUsl PaBUIIbHBIX MPU3M, CUMMETPUS
MIPaBWJIbHOMN NMUPaMU/IBIL.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOpP, MAJMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIECHHBIE U IPOTHUBOIIOJIOKHO HAlpPaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWicTBHsI C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHME BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BeKTOpa Ha uyucio. CBoiicTBa cioxkeHUs BeKTOpoB. CBOMCTBa yMHOXXEHMsI BekTopa Ha uucio. [lonsarue
KOMIUIAHApHBIE BEKTOPBIL. [Ipu3Hak KoMImanapHOCTH TPEX BEKTOPOB. IIpaBmino napamienenunena. Teopema o
pa3IOKEHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTOpaM. IIpsMoyrosnbHas cucreMa KOOpAMHAT B
npoctpanctBe. Koopaunatsl BekTopa. CBsA3b MEXIy KOOPAWHATaMU BEKTOPAa M KOOPAWHATaMHU TOYEK. YTOI
Mexy BekTopamu. CKaJsipHOE NPOU3BEIEHUE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHsTHS: UUAMHAPUYECKAs MOBEPXHOCTb, KOHHYECKas MOBEPXHOCTh, cdepuyeckas MOBEPXHOCTD,
oOpasyromue moBepxHocTeil. Tena BpameHus: MWIHHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe
pacnosoxeHue chepsl UM IIIOCKOCTH; KacaTeslbHas IUIOCKOCTh K cepe. M300pakeHne Ten BpalleHUs Ha
mI0cKoCTH. Pa3BépTka mumuHapa U Konyca. CuMmMmeTpus cepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIBLHOTO NTapaJUIeenuneaa u
cienctBusi u3 He€. OOBEM NpsIMON M HAKJIOHHOM MPU3MBI, MUIUHAPA, THpaMuabl U KoHyca. O0BEM mapa u
[IApOBOTO CETMEHTA.



KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOI'OI'PAaHHUKOB. HpmMa, BIIMCaHHAA B HUJIUHAP, OIMMMCAHHAA OKOJIO

mwmHApa. [lepecedenue cdepsl u mapa ¢ 1iockocthio. Kacanue mapa u chepsl miockoctsio. Ilonstue

MHOTOT'paHHHKA, OIIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAHHHK UJIH TEJIO BPAIICHUS.

[Tnomaap MOBEpXHOCTH MUIUHAPA, KOHYCa; TUiomanb chepsl u e€ yacteit; [logodue B mpocTpaHCTBE.

OtHomenue 00bEMOB, IUIOLIACH TOBepXHOCTEH MoA00HBIX (uryp. [IpeobpazoBanue momoOusi, TOMOTETHS.

Pemenne 3aaa4 Ha IJIOCKOCTU C UCIIOJIB30BAHUEM CTEPEOMETPHICCKUX METOJ0B.

HOCTpOCHI/Ie CeueHH I MHOI'OIpaHHUKOB W TEJI BpallCHUA: CCUCHHA LIUIIMHIPA (HapaJ'IJ'IeJ'IBHO n

MEPIEeHIUKYJIAPHO OCH), CeUeHHUs KOHyca (MapajljieIbHOE OCHOBAHMIO M MPOXOJSIIEe 4Yepe3 BEpIIUHY),

CCUCHUA mapa; METOJAbI IMOCTPOCHUA CEUCHHI: METOH CIE€A0B, MECTOJ BHYTPCHHETO IIPOCKTHUPOBAHUA, METO

NEPEHOCa CEKYIIIEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
Bekropsl B npoctpanctBe. Onepanuu Haj BeKTopamMu. BekTopHOEe yMHOXeHHE BEKTOpoB. CBoiicTBa

BCKTOPHOI'O YMHOXCHUS. HpHMOYFOJ'IBHaSI CUCTCMAa KOOpAUMHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpA.

Paznoxenue BCKTOpa 110 6a31/10y. KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIpU PCIICHHUH I'COMETPUICCKHUX 3a1aY.

JBu:keHHsI B IPOCTPAHCTBE
JBuwxxenust mpoctpaHcTBa. OtoOpaxkenus. JIBmkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa

JBIKEHUWA. Buabl ABMKEHUI: NapajuleIbHbIM NEPEHOC, LNEHTPAIBbHASI CUMMETPUS, 3€pKaIbHAs CUMMETPHSI,
MOBOPOT BOKPYT mpsimoii. [IpeoGpazoBanus momodus. [psimas u cdepa Ditnepa.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUA)

10 ks1acc (He meHee 102 yacoB)

HasBanmue
pasaeJia
(TemblI) OcHOBHBIE BU/IBI A1eSITEJIbHOCTH
OcHOBHOE coepkaHue

Kypca yyanuxcs

(KoJIMYecTBO

4acoB)

BBenenne OcHoOBHBIC Onpenensitb IMJIOCKOCTh Kak (GUTYDPY, B

B NMPOCTPAHCTBEHHBbIE PUTYPBI. | KOTOPOM BBIMOJHAETCS MJIAHUMETPUSL.

crepeoMeTpH ITonsTus CTEpEOMETPHUH: Jenatb [IPOCTEUILINE JIOTYECKUe

10 TOYKa, TIpsIMasi, IIJIOCKOCTh, | BEIBOABI U3 aKCHOMATUKH TIOCKOCTH.

(23 9) POCTPAHCTBO. OcHOBHBIE [IpuBoauTH IpUMEPbI peanbHBIX
npaBuia  U300paKEeHHs  Ha | 0OOBEKTOB, ujeaau3amnuei KOTOPBIX
pUCYHKE MIJIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI TEOMETPHH.
napasuiesIbHbIX PSIMBIX Nzyuarts, MIPUMEHSTH TIPUHITUTIBI
(0Tpe3KOB), cepeIMHBI OTPE3Ka. | TIOCTPOCHUS CEUCHUM.

[ToHsTHA: MEepeceKaromuecs HUcnoab3oBarh IS IIOCTPOECHUSA

INIOCKOCTH, IICPCCCKAIOIINCCA
IpAamasd )41 ITJIOCKOCTD,

CEUYEHUN METO/I CIEJI0B, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEeH




MOJIYIIPOCTPAHCTBO.
MHOTOrpaHHUKH,

U300paKeHne IPOCTENIINX

MPOCTPAHCTBEHHBIX duryp,

HECYILIECTBYIOIIHNX OOBEKTOB.

AKCHOMBI CTEpeOMeTPUH U
nepBble CIeCTBUS U3 HUX.

CriocoObl 3a7aHusl MPSIMBIX
H IJIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHusT TMPSAMBIX |
IJIOCKOCTEHN.

Ceuenus. N3ob6paxenue
CEUCHUH THUpaMUIbl, Kyda u
OPU3MBI, KOTOPBIE TMPOXOMIST
yepe3 ux péopa. M3obpaxkeHue

[IepeCeUYCHUs MOJTYYEHHBIX
IJIOCKOCTEN.  PackpamvBaHue
IIOCTPOEHHBIX CEUCHUU
pPa3HBIMH IIBETAMMU.

Meton cJIe/10B IS
MOCTPOCHMSA CeYCHMH.
CaoiicTBa IepeCcCeYEHUN
MIPSIMBIX 51 IIJIOCKOCTEN.
[Toctpoenue CCUCHUH B
nupamuae, Kybe 1o Tpém

Toukam Ha péOpax. Co3maHue
BBIHOCHBIX UYEpTEXeH U 3aluch
1aroB TTOCTPOCHUS.

IHoBTOpEHue
IUVIAHMMETPHUH.

Teopema 0
IPOMOPLUUOHAIIBHBIX OTPE3KaX.
[Tono6ue TPEYTOJIbHUKOB.
Teopema Menemnas. Pacu€tel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexKax.

Hctopus pa3BUTUS
MJIAHUMETPUU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemiatb crepeoMeTpryecKue 3a1a4n: Ha
OMpPENICIICHUE BUIA CEUYCHUS] U HAXOXKJICHHE
€ro IUIOIIaau.

AKTyanu3upoBath (PakTel W  METOJBI
IJITAHUMETPHH, pEIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.

HUcnonb3oBarh 10pu pelIeHWH 3a1ad
CIIeyIOIIre TUIAaHUMETPUYECKHe (aKThl U
METO/BI:

Teopempr Paneca 1 0 TPONOPLUHUOHAIBHBIX
OTpe3Kax. AJNTOPUTM JIEJICHUs OTPE3Ka Ha N
paBHBIX yacter. Teopema Menenas.

PaBHOOEIpeHHBINH TPEYrOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssMoyroJibHBIA TpeyronbHUK. (CBONCTBO
CpPEIHEH JIMHUU TpeyroybHUKa. (CBOMCTBO
OMCCEKTPUCHI yriia TPEYTrOJIbHUKA.
CBOMCTBO MEJIMaH TPEYTOJbHUKA.

[Ipu3Haku nogo0us TPEYrOJIbHUKOB.

Hoayyars npeacTaBJIeHus! 00
OCHOBHBIX 3Tanax pa3BUTHS T€OMETPHUM KaK
COCTaBHOM YacTtu (yHIAMEHTa pa3BUTHS
TEXHOJIOTUH

B3anmMHoe
PacnosioKeH
He MPAMBIX
B
MPOCTPAHCTB
e

BzanmHoe  pacnosoxeHue
OpsAMBIX B IPOCTPAHCTRBE.
CxpeluBaroniyecs MpsSIMBIE.
[Ipu3Haku CKpemMBaKOIINUXCA
MPSIMBIX.

[TapannenbHbie NOpsMbIE B

Kuaaccuguuuposarp B3aMMHOE
PACIIOJIOKEHUE TMPSAMBIX B IMPOCTPAHCTBE,
WUTIOCTPUPYST  PUCYHKaMH UM TPUBOAS
MIPUMEPBI U3 PEATBHOU KU3HU.

Jloka3biBaThH TEOpEMY 0
CYIIECTBOBAHUM U €IMHCTBEHHOCTH




(6 4)

npocTpaHcTBe. Teopema o
CYILIECTBOBAHUHU u
€MHCTBEHHOCTH npsIMOit

MAPALIEITBHON JaHHOM MPSIMOM,
OPOXOJSAIIEH  Yepe3  TOUKY
IIPOCTPAHCTBA W HE JeXalleu
Ha JaHHOW mpsMmou. Jlemma o
MEPECECUCHUH  NapaJlIeIbHBIX
MPSIMBIX MJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX MapauICIbHBIX
IPSMBIX.

Teopema 0
CKPELIMBAIOIINXCS IPSAMBIX.

[TapamtensHOE
npoektupoBanre.  OCHOBHBIE
CBOMCTBA 1apajuIeIbHOTO
IIPOEKTUPOBAHMUSL.

N300paxkeHne pa3HbIX QUIYyp B
MapajuIeIbHON NPOEKIUH.

LleHTpanbHas NPOEKLIHUSL.

Yron ¢ coHanpaBiICHHBIMH
CTOPOHAMHM.  YTOol  MEKIy
PSIMBIMHU.

3aaun Ha J0Ka3aTeIbCTBO U
UCCJIEIOBAHKUE, CBS3aHHBIE C
pacHoJIOKEHUEM  TPSIMBIX B
IPOCTPAHCTBE

MapajuieIbHON MPSIMOU, TIPOXOIAIICH Yepe3
TOYKY IIPOCTPAHCTBA M HE JEXKalled Ha
IpYyrol NpsMOH; JIEMMY O II€pECEUCHUU

MJIOCKOCTH TIBYMSI napauieIbHbIMU
NPSIMBIMH; TEOPEMY O TPEX MapajuiesIbHbBIX
MPSMBIX.

Jloka3bIBaTh MIPU3HAK

CKPEILUBAIOIIUXCA MPSIMBIX,
CKPEIMBAIOIIUXCS MPAMBIX.

Jloka3pIiBaTh TEOpEMY O PaBEHCTBE
YTJIOB C COHAIPABICHHBIMU CTOPOHAMH.

OO0BbSICHATD, 4TO Ha3bIBACTCS
napauieIbHbIM u IIEHTPAJILHBIM
MPOEKTUPOBAHMEM M KaK BBINOJHACTCS
MPOEKTUPOBAHKUE (PUTYD HA IIIOCKOCTb.

Jloka3pIBaTh CBOMCTBA MNapaJUIEIbHOIO
MPOEKTUPOBAHMSL.

HN300paxkaTh B MapayyieIbHON TPOEKIUU
pa3Hble TEOMETPUYECKUE (PUTYPBI.

Pemath crTepeoMeTpuueckue 3agadyd Ha
JI0Ka3aTeIbCTBO u UCCIIeIOBaHUE,
CBSI3aHHBIC C pACIOJIOKEHUEM TIPSMBIX B
MPOCTPAHCTBE.

IIpoBoaurs

TEOpeMy O

JOKa3aTeIbHbIC
paccyxaeHus pu peleHnn
F€OMETPUYECKUX 3a7a4, CBI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM INPSAMBIX B
IIPOCTPAHCTBE.

CpaBHHMBATD, aHAJIM3MPOBATH 7|
OLICHUBATb  YTBEPXKACHUA C  LEJbIO
BBIBJICHUSL JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.

MopaeaupoBarhs peajbHbIE CUTYyallWH,
CBA3aHHBIE CO B3aMMHBIM DPAaCIIOJIOKEHUEM
NpsAMBIX B IPOCTPAHCTBE, Ha  SA3BIKE
rEOMETPHH.

HccaenoBarb NOCTPOEHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX MMOHIATUI
U TEeOopeM, ammapara ajareOpbl, HUPPOBBIX
peECYpCOB.

Hoay4yarb npeacraBJjieHHe 0
LHEHTPAIbHOM  IPOCKTUPOBAHUM H 00
UCTOPUU PAOOT MO TEOPUU MEPCIIEKTUBBI

Mapaniaens

[lonATusa: mnapamIeabHOCTh

Kaaccuguuuposarp B3aMMHOE




HOCTb OpsMOM M TUIOCKOCTHM B | paCHOJIOKEHHWE TMPSMOW U IUIOCKOCTH B
NPSIMBIX M | IPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJAS COOTBETCTBYIOIINE
IUI0CKOCTEH [Ipyu3Hak  mapaIeabHOCTH | IPUMEPHI U3 PEATbHOM KU3HHU.
B npsMON U IIJIOCKOCTH. DopMyJTHPOBATH OnpeJIeTICHUE
npoctpancTB | CBolicTBa NapajuIeIbHOCTH | HapaJUIEIbHBIX NPSIMOM U TUIOCKOCTH.
e MPAMOM U TIOCKOCTH. Joxka3pIBaTh MPU3HAK 0
(8 u) ['eomeTpudeckne 3amadnd Ha | MAPAJUIEIBHOCTH NPSIMOM M IUIOCKOCTH;
BBIUKCJICHUE U JI0KA3aTENbCTBO, | CBOMCTBA  MAPAJUICTBHOCTH  OPSIMOA U
CBSI3aHHBIC C MAPALIEIBHOCTBIO | IUIOCKOCTH.
NpAMBIX W IUIOCKOCTEH B Pemiate crTepeoMeTrpuueckue  3aadu
IIPOCTPAHCTBE. BBIUHCIICHUS U JOKA3aTEJIbCTBO, CBSI3aHHBIC
[TocTtpoenue CEYEHUS, | C MaPAILIETbHOCTHIO MPSAMBIX U IIJIOCKOCTEN
IPOXOISALIEr0 4Yepe3 [aHHYIO | B IPOCTPAHCTBE.
OpsMyl0  Ha  4YEepTEekKE U Pematp mnpakThueckue 3aJayd  Ha
napajiesIbHOTO JIPYroil | MOCTPOEHUE  CEUEHH  Ha  YepTexkax
npsMoi. Pacy€r OTHOIIEHUWH. | TeTpa’Apa U MapajjieienuIe/a.
[TapannensHas MIPOEKIINS, Pematb crepeoMeTpuyecKUE 3a/ayu,
IIPUMEHEHHUE JJIs1 TIOCTPOCHMS | CBA3aHHBIE C  IMOCTPOCHUEM  CEUYCHUM
CEYEeHUI KyOa U | IUIOCKOCTHIO.
napasuleJIenuneaa. IIpoBoauTL JOTMYECKH KOPPEKTHBIC
CaoicTBa napajuieNienuneaa | A0Ka3aTelbHbIE PACCYKICHUS NPU PEIICHUN
Y TIPU3MBI. FEOMETPUUECKUX  33/a4  CBS3aHHBIX €
[TapannensHple TIIOCKOCTH. | NAPAJUIEIBHOCTBIO IIJIOCKOCTEN.
[TpuzHaku [1apajuIeIbBHOCTH CpaBHuUBaTH " aHAJIU3MPOBAThH
JBYX ILUIOCKOCTEN. Teopema o | peajbHble  CUTyalMH,  CBSI3aHHbIE  C
napauieIbHOCTH U | IapajuIeIbHOCTBIO MPSIMOM M TUIOCKOCTH B
€IUHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOJAEJHUPOBATH pPEabHBIC
MPOXOJAIIEH Yepe3 TOUKY, HE | CUTyallud, CBA3AHHBIE C MAPAIIIEIBbHOCTBIO
[IPUHAJICKALLY IO JAHHOM | IPSAIMOM U IUIOCKOCTH B IPOCTPAHCTBE, Ha
IJIOCKOCTH U CIIEACTBUSA U3 HEE. | A3BIKE T€OMETPUU
CBoiicTBa  mapajUIeIbHbBIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
NpsSIMBIX ~ TIEpeceUYeHuss  IpHu
IIEPECECUYCHNUN JIBYX
napajyIeIbHbIX MIJIOCKOCTEN
TpeThEH; 00 OTpe3Kax
napajuiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajuieIbHbIMU [IOCKOCTSAMU;
O TMEpPEeCeUYeHUM MpsAMON C
JIBYMS napauieIbHbIMU
IJIOCKOCTAMU
Iepnenau | IloBTopenue: TeopeMa | AKTyanu3upoBaTh (AKTBI U METOJIbI
KyJsipHocth | [ludaropa Ha  MIOCKOCTH, | INTAHUMETPUH, pEJIEBaHTHBIC TEeMe,




NpsIMbIX  H
IJIOCKOCTEH
B
NMPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napajuleIeunesaa.
Brruncienne mIMH OTPE3KOB B
KyOe U IPSAMOYTOJIBHOM
HapajuIeICIIUIEAE.
[leprieHIMKYISAPHOCTD
IPSMOU U IIOCKOCTH. [Ipr3Hak
NEPIEHAUKYJIIPHOCTH NPSAMOU
u 1ockoctu. Teopema o

KyOa u

CYyILLIECTBOBAHUU U
€UHCTBEHHOCTH IIPSAIMOH,
MPOXOJAIIEH  4Yepe3  TOYKY
IIPOCTPAHCTBA 17§
[IEPIECHIUKYJIAPHON K
wiockoctu.  Ilmockoctn  m

NEPHEHANKYJIIPHBIE UM IIpsIMast
B MHOTOI'DAHHHKAX.
Ilepnenaukysip u
HAKJIOHHA.
ITocTpoenue neprneHauKysipa
13 TOYKHU Ha MPSIMYIO.

Teopema 0 TPEX
NepneHaAnKyapax (mpamas u
oOpatHas).

Yron MEKITY
CKPELIMBAIOIINMHUCS MPSMBIMHU.
ITouck NEPHEHANKYJIIPHBIX
OPSIMBIX C OMOLIBIO
NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEN

OpTtoronansHOe
POEKTUPOBAHUE.

[locTpoenue ceueHuit Kkyoa,
IIPU3MBI, [IPaBUJILHOM
UPAMUJIbI C MOMOILBIO

OPTOTrOHAJIIBHOMN IIPOECKIIUU.
CummMmeTpuss B TNIPOCTPAHCTBE

OTHOCHUTENBHO IIJIOCKOCTH.
[lmockoctn  cummeTpuii B
MHOT'OTpaHHUKAaX. [Ipu3Hak

MIPOBOJIUTH AHAJIOTHH.
DopMyIHPOBATH
MEPIIEHAUKYIISIPHBIX MPSIMBIX B
MPOCTPAHCTBE;  OMNPEACIICHUE  MPSAMOH,

MEPIIEHAUKYJISIPHON K MIIOCKOCTH.

Jloka3biBaTh: JIEMMY 0
MEPIEHAUKYIJISIPHOCTA JBYX MAPAJUICIbHBIX
NPSAMBIX K TPETBEH NPSAMOM; TEOPEMBI O
CBSI3U MEXIY MapajuieIbHOCTBIO MPSMBIX U
YX NEPIECHANKYISAPHOCTBIO K TNIOCKOCTH.

Jloka3pIBaTh: TEOpPEMY, BBIPAKAIOIIYIO
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMON U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAaHUU M
€AMHCTBEHHOCTU  NPSAMOW, IPOXOISIIIEH
yepes JaHHYI0 TOUKY U NEPIEHIUKYISIPHOU
K JaHHOU IIOCKOCTH.

HN3o0paxkath B3alMHO
MEPIICHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCT.

DopMyJUPOBATH CBOWCTBO
MEPIIECHAUKYIISIpa OTHOUIEHHIO K
IJIOCKOCTH.

[MosyyaTrs mnpeacraBjieHHEe O 3HAYECHUU
NepHeHANKYJIgpa s JAPYyrux oOdrjacteu
Hayku ((u3uKka, DHEpPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B peaJbHOU KU3HU (TEXHUKA,
OKpY’Karolasi 00CTaHOBKa).

Jloka3pIBaTh YTBEPKICHHUS, CBA3aHHBIE C

onpeeJeHus .

I10

MMPOEKIMEN  MNpsIMOM  HA  IUIOCKOCTb,
HETIEPIICHINKYJSIPHYIO K OTOM MTPSMOM.
Jdoxa3pIBaTh TEOpEMY 0 TPEX

MEPHEHIUKYIApax U TEopeMy OOpaTHYIO

TEOPEME O TPEX NMEPIEHIUKYIAPaX.
Hony4yarn npeacTraBJ/ieHUue

OPTOTrOHAJIBHOM MPOEKTUPOBAHUMU.
Jloka3pIBaTh TEOPEMY O MPOCKIHNU TOUYKHU

00

Ha IPSIMYIO.
Pemate  cTepeomeTpuyeckue — 3a1aud,
CBA3aHHBIE  C  NEPHEHAMKYJSAPHOCTBIO

MPSAMOM U TIOCKOCTH.
Pemiats npukiiagHbie 3a71a4M, CBSI3aHHBIE
C HaXO0XJIECHUEM T€OMETPUUECKUX BEITUYHH.
Pemiate  cTepeoMeTpuueCcKUE  3a]1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MEePIEHIUKYIISIpax, HaXO0XIECHUEM




NEPHNEHINKYJIAPHOCTA MPSIMOM
U IUIOCKOCTH KakK CJIEJICTBUE
CUMMETPHH. [IpaBuIIbHBIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OT TOYKH
a0  miaockoctd.  CrocoOsl
OMYCTUTh  NEPIEHIUKYJISAPHL:
CUMMETpPHS, CIABUT TOYKH IO
napauieabHo npsiMod. Casur
[0 HEMAapAJUIEIbHOM IPSMOU,
U3MEHEHHE PACCTOSHUMN

PACCTOAHUI, IOCTPOEHUEM MPOCKIIUH.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPXKACHUST  C  LEIbK0  BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUMU.

AHAJIUM3UPOBATH M MOACJHUPOBATH Ha
A3bIKE TEOMETPUM DPEaJbHbIE CHUTYallUH,
CBSI3aHHBIC c NEPIEHIUKYJIAPHOCTBIO
NpsAIMOM M IUIOCKOCTH;  HCCJIEN0BATh
IIOCTPOCHHBIE MOJENIM, B TOM 4YHCIE U C
MCIIOJIb30BAaHUEM allapara ajireopbl

Yriasl
paccTrostHusi
(16 9)

H

[ToBTOpEHUE: yrOom MEXAY
OpsIMBIMM ~ Ha  TUIOCKOCTH,
TPUTOHOMETPHS B

IPOU3BOJIHLHOM TpPEYTOJIbHHKE,
TeopeMa KOCHHYCOB.

[loBTOpEHne: yrom Mexnay
CKPEIIUBAIOIIAMUCS TNPSIMBIMU
B IIPOCTPAHCTBE.
['eomerpuueckue METO/IbI
BBIUMCIICHUS ~ yIja  MEXIY
MPSIMBIMM B MHOTOTPAaHHUKAX.

JIByrpaHHbIi YTOJL
CBOMCTBO  JMHEWHBIX YIJIOB
IBYI'PAHHOTO yIJIA.

[leprieHnuKyIApHBIE
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEPIEHANKYJIIPHBIX
IJIOCKOCTEMH. ITpusHax
NEPIEHAUKYJIIPHOCTH
TJIOCKOCTEM; TeopeMa 0
IpsSMOM  IEpECEYEHUst  JBYX
IIJIOCKOCTEN
NEPNEHINKYJISIPHBIX  TPEThEU
MJIOCKOCTH.

[IpssMoyTOIBHBIN
napasjeaenunes; KyO;
U3MEPEHHUS, CBOWCTBA
IIPSIMOYTOJIBHOTO

napajuienienumena. Teopema o

AKTYaqIu3upoBaTh (akTbl U METOJBI

TUTAHUMETPUH, pENEBAHTHBIC TEeMeE,
MIPOBOJIUThH AHAJIOTHUH.
®opmyMpoBaTh onpeJieTICHue

JIBYTPAHHOTO yTIJIa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHENHBIX YTJIOB JIByTPAHHOTO YIJIa.
KuaccuguuupoBars ABYTpaHHBIE YTJIBI
B 3aBUCHMOCTH OT UX I'PAJyCHOU MEpHI.
DopMyJHPOBATH ONpeAcIICHUE
B3aMMHO NEPIECHANKYISPHBIX TITIOCKOCTEH.
Jloka3piBaTh TEOpPEMY O IIPU3HAKE
MIEPIECHAUKYJISIPHOCTH JBYX IUIOCKOCTEM.

DopMyJTHPOBATH CJIEACTBHE (u3
MpU3HAKa) 0 MEePIEHANKYISIPHOCTH
MJIOCKOCTH, KOTOpasi  TMEepIeHIUKYIspHa

MpsAMOM, II0 KOTOPOW NIEPECEKAOTCS IBE
IJIOCKOCTH, 3TU IIJIOCKOCTSIM.

Jloka3pIBaTh  YTBEPXKIECHUS O  €ro
CBOMCTBAX; TEOPEMY M CIEICTBHE W3 HEE O
JIAAr OHAJISIX MPSMOYTOJIBHOTO
napasuieJIenuneaa.

Pemrars crepeoMeTpuueckue 3alaud,
CBSI3aHHBIE C MEPIECHAUKYIIPHOCTH MPSAMBIX
51 IJTIOCKOCTEH, VCHOJIB3YS
TJIaHUMETPUUECKUE (PaKThl U METO/IBI.

IIpoBoauTh JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIEC PACCYKACHUS MPU PELIEHUN
F€OMETPUYECKUX  3aJad, CBS3aHHBIX C
MEPIIEHANKYJISIPHOCTHIO TIJIOCKOCTEMN.




TUaroHajn MPSMOYTOJILHOTO
napajjienaenunea u CiaeacTBUe
U3 HEE.

AHAJIM3UPOBATL M MOJEJIHPOBATH HA
A3bIKE TEOMETPUM peajbHble CHUTYyalluH,
CBA3aHHBIE  C  MEPHEHAUKYJISPHOCTHIO

CrepeomeTpuueckue U | IPSAMBIX U TIJIOCKOCTEH.
IIPUKJIATHBIE 3a/1a4u, HccaenoBarb MOCTPOECHHBIE MOJIENHU, B
CBS3aHHBIE  CO  B3aWMHBIM | TOM YHUCJIE W C MCIOJIB30BaHUEM ammapara
pacrojOKEHHUEM TPSIMBIX | | aareOpsl.
IJIOCKOCTH. Pematb IIPUKJIATHBIE 3a/1a4H,
IloBTOpEHHE: CBSI3aHHBIC c HAaxO0KJICHUEM
CKPEIHBAIOIINECS MPSIMBIE, | TEOMETPUUECKUX BETUYNH
[apajuleyibHble  IUIOCKOCTH B
CTaHJAPTHBIX
MHOT'OTPaHHHKAX.
[Tapa IapajuIeNIbHBIX
IIJIOCKOCTEN Ha
CKPEILLHBAIOIINXCS PSIMBIX,
paccTosiHue MEXKITY
CKPELIUBAIOLIUMUCS TPSIMBIMU
B IIPOCTBIX CUTYaLUSX.
Onyckanue
MEPIIEHAUKYJISPOB,
BBIYMCIICHHE PACCTOSHUM  OT
TOYKM JIO TOYKH; MPSIMOMU;
IJIOCKOCTH.
Brruncienne  paccrosiHuiM
MEKY CKpEIIHBAIOIAMUCS
NpAMBIMU c IIOMOIIIBIO
NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH.
TpéxrpanHbli yIoJl,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
IS TPEXTPAHHOIO yria.
DJIEMEHTBI chepuueckoit
TEOMETPUHU: re0/IE3NYECKHE
JIMHUU Ha 3emiie
MmHororpan Cucremarnzauus  3HAHUU: Paborath ¢ ydeOHHUKOM: 3a7aBaTh
HUKH MHororpanHuk 151 €ro | BOIIPOCHI, JeTaTh 3aMEeYaHus,
(7 9) aneMeHThl. [lupamupa. Bupael | koMmmeHTapuu.
nUpaMuz. IIpaBunbHas AHAJIU3MPOBATH PEUICHHE 3a/1a4H.
MUPAMUJA. PucoBaTh BBINMYKJIbIE MHOTOIPAHHUKHU C
[Tpuszma. IIpsmas U | 3aJaHHBIMU CBOMCTBAMH; BOCCTaHABJIMBAThH




HAKJIOHHAs OPU3MBIL. | OOIIMIA BUJ BBITYKJIOTO MHOTOIPaHHUKA MO
[IpaBunpHas npusma. [IpssMOli | ABYM €r0 MPOEKILIHSIM.
napajuielIenunes, Jloka3plBaTb ~ CBOWCTBA  BBIMYKJIOTO
IPSAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajiesnenumnen, Kyo. PucoBath BbINYKJIbBIE MHOTOTPAHHUKHU C
BplllyKkiible MHOTOIDAaHHUKU. | pa3HOM  3UJIEPOBOM  XAapaKTEPUCTUKOW;
Teopema Ditnepa. [IpaBuibHbIE | MCCAEA0BATH  BO3MOXXHOCTH — ITOJTYYCHUS
51 [IOJIyIIPaBUIIBHBIC | pe3yJIbTaTa MPHU BAPbUPOBAHUN TAHHBIX.
MHOT'OTPaHHUKHU Jloka3pIBaTh CBOMCTBAa MPABHIIbHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh
IIOCTPOCHUE IMPABWIBHBIX MHOTOTPAHHUKOB
Ha TIOBEPXHOCTSAX [JPYTUX MPaBUIIbHBIX
MHOTOTPaHHHUKOB
BekTopel B [TonsiTne  BekTOpa Ha AKTyanu3upoBatb (akTbl W  METOMBI
NPOCTPAHCTB | INIOCKOCTH U B IIPOCTPAHCTBE. | INIAHUMETPUH, pEJIeBaHTHBIC TeMe,
e Cymma u Pa3HOCTh | MPOBOJAUTH AHAJIOTHH.
(12 u) BEKTOPOB, MPaBUIIO OnepupoBaTh NOHATUSIMU: BEKTOP HA

napajuiesIeuIea, YMHOKEHUE
BEKTOpPA HA YUCIIO, PA3JI0KEHUE
BEKTOpa 1o 0Oa3ucy Tpéx
BEKTOpPOB, HE JIeKallUX B
OJIHOM INIOCKOCTH.

CkansipHOE  IIPOU3BEJICHUE,
BBIYUCJICHUE  yIVIa  MEXKIY
BEKTOpPaMH B ITPOCTPAHCTBE.

[Ipocreiimme  3amaunm ¢
BEKTOpaMH

IIOCKOCTH u B MIPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPBI. [TpuBoaUTH
npuMepbl PU3NIECKUX BEKTOPHBIX BEJIMYHH.

OcBauBaTh  TIpaBWja  BBINIOJHEHUS
JICUCTBUM CJIOKECHUS U BBIYMTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOPA Ha YHCIIO.

Jloka3biBaTh NPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3piBaTh TEOPEMY O pA3JIOKECHUU

J000ro  BEKTOpa 1O TpEM  JTAHHBIM
HEKOMILTAaHAPHBIM BEKTOpPaM.

IlpumensiTb  TIpaBWjIa  BBINOJHEHUS
IerucTBUN CIIOKCHMUS u BBIUMTAHUS

BEKTOPOB, YMHOKEHHUSI BEKTOpa Ha YHCIIO
MIPU PEIICHUU 33/1a4.

HaxoauTh KoOpAMHATHI BEKTOpa B
JJAaHHOM 0a3uce W CTPOUTHb BEKTOpP IO €ro
KOOpAMHATaM.

BecnoMHUTBL  OTIpENENEHUE  CKAISIPHOTO
YMHOXEHUS M €r0 CBOMCTBA. BBIUMCIATHL C
MOMOIIBI0 CKAIIPHOTO YMHOXKEHUS JJIMHBI

BEKTOPOB, YIJIBI MEX Ty HUMH,
yCTaHABIINBATh HEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHAJIU3UPOBATL W MOJEJIUPOBATH HaA
A3bIKE TE€OMETPUU peajbHbIE CHUTYallHH,
CBsI3aHHBIC C (DM3MYECKUMU BEKTOPHBIMU




BEJIMYMHAMU.

Hcnonb3oBarh mnpu pelmieHWHd 3a1ad,
CBSI3aHHBIX C BEKTOPAaMH B IIPOCTPAHCTBE,
IUTAHUMETpHUUECKHEe (PaKThl U METOIbI

IToBTOpEHHUE,
00001IEeHNEe
u
cucTeMaTH3a
M 3HAHUH

(S 4)

Ceuenus MHOI'OT'PAaHHUKOB!

CTaHIAapPTHBIC MHOT'OI'PAaHHHUKH,
MCTOA CJICOAOB, CTAHIAPTHBIC
IIIIOCKOCTH, MCPCCCUCHUA

IPSIMBIX U TUIOCKOCTEN
[TapannensHble NpsIMBIE U
IJIOCKOCTH: MapajiieibHbIC
CEUYCHMUS, PACYET OTHOLICHUH,
YIJIBI MEXY
CKPEIIMBAIOIINMUCS MPSIMBIMH.

[lepnieniuKynsIpHBIE
EIISE 151 IIJIOCKOCTH:
CTaHJapPTHBIE apel
NEPIEHIUKYJIIPHBIX
IIJIOCKOCTEN 51 IIPSMBIX,
CUMMETPUM MHOTOI'PaHHUKOB,
TeopeMa 0 Tpex
NEPIEHIUKYJIIAPaX,
BBIYUCIICHUSA JUTUH B
MHOT'OTPaHHUKAX

CB000aHO oOmepuUpPOBATH TOHATUSIMH:
OTOOpa)KeHHE TMPOCTPAHCTBA Ha  ceds,
JBIDKEHUE TPOCTPAHCTBA; IIEHTpaJbHas,
oceBass W 3€pKaJbHAas  CUMMETPHH,
napajyielbHbli  MEPEHOC; PaBEHCTBO U
nogobue Guryp.

Joka3bIBaTh YTBEPXKICHHUS O TOM, YTO

LEHTpaJIbHAsl, OcCeBasg U  3EpKaJIbHad
CUMMETPHH, [MApaJuUICNIbHBI  IIEPEHOC
ABIIIOTCS ~ JABWKEHUSMU.  BBINOJHATH

npeoOpa3zoBaHus TOA00HS.

OnepupoBath NOHATHAMU. TpsAMas U
cthepa Ditnepa.

Pemrats reomMeTpuueckue
HCIIOJIb30BaHUEM JIBUKEHU.

Hcnonb3oBaTh 0pu  pEHICHUH 33/ad
JIBH>KCHUS IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh u aHAJIM3UPOBATH
YTBEPKIEHUSI C  LEJIbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUM.

HccsienoBaTh NOCTPOSHHBIE MOJICIIH.

Hcnoab3oBaTh HU(PPOBLIE pecypChl

3agaduyn C

11 knacc (He meHee 102 y4)

Ha3Banmue
pa3aesia (Tembl)
OcHOBHBIC BU/BI 1eATEJIbHOCTH
Kypca OcHoBHOe coaep:xaHue
y4Yauuxcs
(KoIM4YeCTBO
4acoB)
AHasMTH4YeCKAas [ToBTOpeHMe: KOOPAMHATHI | AKTyaau3upoBaTh (PAKThI U METOJMbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM W B | [NIJAHUMETPUHU,  PEJIECBAHTHBIE  TEME,
(15 u) MPOCTPAHCTRBE, CKQJISIPHOE | MPOBOJIUThH AHAJIOTUHU.
IPOU3BEICHUE BEKTOPOB, CBoauThL [EWCTBUA C BEKTOPAMH K
BBIYMCJIEHME  yIVIa  MEXKIY | QHAJOTMYHBIM  JIEUCTBUAM € HX
BEKTOPAMH B IIPOCTPAHCTBE. | KOOPJAUHATAMMU.
YpaBHeHUE IIPSIMOW, BcecnnomuuTh ompeeiIeHue
IPOXOASLIEN YEPE3 ABE TOUKU. | CKAIIPHOTO YMHOKEHUS M €r0




YpaBHEeHUE IIJIOCKOCTH,
HOpMaJlb, YpaBHEHHUE
MJIOCKOCTH B OTPE3Kax

BekropHoe mnpousBencHuUE.
Jlunerinbie HEPABEHCTBA,
JIMHEWHOE MTPOTPaMMHUPOBAHUE

AHanutnueckue METO/IbI
pacu€ra yriia Mexay NpsiMbIMU
u TTIOCKOCTSIMU B
MHOTOIrPaHHHKAX. dopmyna
paccTosiHusT OT TOYKH 10
IJIOCKOCTH B KOOPAMHATAX.

Haxoxnenue paccrosHuil ot
TOYKH JI0 TUIOCKOCTH B KyOe U
IIPaBUJILHOW IIUPaMHU/JIE

Beruucnsare ¢
CKaJISIPHOTO YMHOKEHUSA JUTUHBI
BEKTOpPOB, YIJIBI MEXTY HUMH,
YCTAHABIMUBATh  MEPHEHIUKYJISIPHOCTD
BEKTOPOB.

BbiBOAUTH ypaBHEHUE TUIOCKOCTH U
dbopMynly paccTOsHHS OT TOYKHA JO
IIOCKOCTH.

Pemarn 3a7a4u, coderas
KOOPJIMHATHBINA U BEKTOPHBIN METOJBI.

IIpoBoaAUTH JIOTUYECKU KOPPEKTHBIC
JA0Ka3aTeJibHbIE PACCYKIEHUsI TpU
pPELIECHUU TEeOMETPUYECKUX 3ajlad Ha
MIPUMEHEHUE BEKTOPHO-KOOPJAUHATHOIO
MeEToJa.

AHAJIU3MPOBATHL U MOAEJUPOBATH

CBOMCTBA. IIOMOIIIBIO

Ha  s3bIKE  TI'EOMETPUU  pEaJIbHbIC
CUTyalluH, CBs3aHHBIE BEKTOpaMU U
KOOPANHATaMH.

HccaenoBaTh OCTPOSHHBIC MOJIEIH,
B TOM YHCI€ W C HCIOJb30BAaHUEM
amrapara ajnreopsbl.

HUcnoab3oBarh
MIPOTPAMMBI.

3HAKOMHUTBCS C UCTOPHUEH pa3BUTHUSA
MaTEeMaTUKHU

KOMIIBIOTCPHBIC

IToBTOpEHME,
00001IeHUE ]|
cucTeMaTU3alus
3HAHUM

(15 gyacoB)

CedeHnss MHOTOIPAHHUKOB:
CTAHJAPTHBIE MHOTOTPaHHUKH,
METOJl CJIEIOB, CTaHJIApPTHBIE
IJIOCKOCTH, repeceyeHust
MPSIMBIX U TUIOCKOCTEN

[TapamienpHple NpsSIMBIE U
IIJIOCKOCTH: napajuiejIbHbIe
CEUCHUsI, PACYET OTHOIIECHHUM,
YTJIbI MEXK Y
CKPEILIMBAIOIINUMUCS IPAMBIMUA

[lepnenaukynsipHbIC
psiMbIE " IIJIOCKOCTH:
CTaHJapTHHIE apel
NEPNEHINKYJIIPHBIX
IIJIOCKOCTEN 51 MPSIMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
TeopemMa 0 Tpex
NEPIEHINKYJIIAPax,

Crpouts ceueHus.

Pemiatb crepeoMerprueckue 3anayu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTHUYECKHUX
OTHOIIICHUH, HaXxO0XXJCHHE
r€OMETPUYECKUX BEJIMYHH (IJTHH, YTIIOB,
TJI0IIaIe, 00BEMOB).

HUcnoab3oBarh pemennu
CTEPEOMETPUUYECKUX 3a1a4
MJIAaHUMETpUUECKre (DAKThl U METO/IBI.

IIpoBoaANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTeabHbIE  PACCYXKIECHUS  MpHU
PEILICHUU CTEPEOMETPUUYECKUX 3a/1a4.

CpaBHuBaTh U aHAJU3HPOBATH
pealibHbIE  CUTyallud W  BBIABJIATH
BO3MOXHOCTb €€ MOJICIUPOBAHUA Ha
A3BIKE TEOMETPHH.

MoaenupoBarhb pealbHyIo
CUTYallMI0 Ha A3bIKE T€OMETPUH U

pu




BBIYMCIICHUS JUTUH B
MHOTOI'paHHUKaX

[ToBTOpEHuUeE: TUTOLIAIH
MHOTOYTOJIbHUKOB,  (hOPMYJIBI

JUIS TUIOIAJIeH, COOOpaKeHHS
og00us.

[Tnomaamn CeUeHUU
MHOTOTPAaHHHUKOB: IUTIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus Moao0us

HCCJICA0BaATh IMOCTPOCHHBLIC MOJCIIH, B

TOM 4HCI€ M C HCIOJb30BAaHUEM
anmnapara anreopsbl.
Ucnoan3oBarh KOMITbIOTEPHbIE

MIPOTpaMMBbI MPHU PEIICHUH 3a/1a4.

O0ném
MHOTOTPaHHHKA
(17 9)

O0BEM Tena. O6bem
IPSIMOYTOJILHOTO
napajenenunena. 3aaadud oo
YABOEHUU KyOa, O KBajpaType
Ky0a; 0 TPUCEKLIUH YTJIa.

Crepeomerpuueckne
3aJ1a4yy, CBI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuiesienunesa.

[Tpuknannbie 3aJ1a4u,
CBSI3aHHBIE C  BBIYHCICHHEM
00BbéMa MPSIMOYTOJIBHOTO
napajuiesieumneaa.

O0BEM npAMON TPU3MBI.

Crepeomerpuueckne
3a7a4H, CBSI3aHHbIC c
BBIYUCIICHUEM 00BEMOB

npssmMout npusmsl. [Ipukiaansie
3a1a4y, CBSI3aHHBIE ¢ 00BEMOM
IPSIMOU TIPU3MBI.

Brruucnenne o0bEMOB Te€T C
IIOMOIIBIO OIPEINEIIEHHOTO
uHTerpana. OO0bEM HAKIOHHOM
MIPU3MBI, TUPAMUJIBI.

®opmyna 00BEMa
MMUPAMUIBI. OTtHomieHue
00BbEMOB MHUpPAMHUI C OOIIMM
YTJIOM.

Crepeomerpruueckue
3aJ1a4u, CBSI3aHHBIEC C 00BEMAMU

HAaKJIOHHOU IIPU3MBI,
MMUPAMUJIBI.

[Ipuknaguple 3amadd 1O
TeMe «OO0BEMBI TE,

CBo00oaHO ONepupoOBaTh
NOHATHAMM. 00BEM Tema, O0BEM
MPSAMOYTOJIBHOTO Mapalieenuneaa.

D®opMyTHPOBATH OCHOBHBIE

CBOMCTBa 0OBEMOB.
Jloka3piBaTh TeopeMy 00 00bEMe

MPSAMOYTOJBHOTO napajuiesienunena,
CJICJICTBUS U3 HEE.
Pa3zpesatnb MHOT'OTPaHHUKH,

MNCPCKIAAbIBATh YaCTH.
Pemarn CTCPCOMECTPUICCKHUC 3aaa4M,
CBSA3aHHBIC C BBIYHCIICHHEM OO0BEMa

PSIMOYTOJIBHOTO napajuJienenunena,
MIPU3MBI.

CpaBHUBATL ¥ AHAJM3UPOBATH
YTBEPXKIECHHUSI C 1LEJIbI0  BBISBICHUSA
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PaCcCyKICHUM.
AHAJIU3UPOBATL M MOAETHPOBATH

Ha  S3bIKE TE€OMETpUU  peaibHbIE
CUTYyallMM, CBSI3aHHbIE C O00BEMOM
IPSIMOYTOJIBHOTO napasiesienunea,

MIPU3MBI, TTUPAMHIBIL.

HcciienoBaTh MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ M C UCIOJb30BAHUEM
anmnapara anreopsl.

BeiBoauTh OCHOBHYIO
WHTETPATLHYIO bopmyy TUTST
BBIYHCIICHUS] O0BEMOB TElI.

Joka3bIiBaTh TeopeMy 00 o00BEme
HAaKJIOHHOW TpU3MBl Ha  TIPUMEpE
TPEYTOJIbHOU TPU3MBI u TUTST
MIPOU3BOJILHON MPU3MBI.

Jloka3bIBaTh TeopeMy: 00 00BEME




CBSI3aHHBIC c 00BEMOM
HAKJIOHHOU IIPU3MBI,
UPaMU/IBI.

[Ipumenenue 00BEMOB.

Breruucnenue PaCCTOsAHUA 100
IIJIOCKOCTH

nupamMuzbl, GOpMyIUpPOBaTh CIEICTBUS
13 Hee: 00BhEM yCeYEHHOW MUpaMUIBI.
BoiBoguTh dopmyny JUisl BBIYHCICHUS
00BbEMOB YCEUEHHON MUPAMUJIBI

Tena
BpallleHus.
(24 4)

Hunmueapryeckas
MIOBEPXHOCTB, oOpa3yroniue
UUJIMHIPUYECKON
MOBEPXHOCTH.

Hunusap. [Tpssmont

Kpyrosol mumueap. I[lmomans
ITIOBEPXHOCTHU LUJIMHIPA.
Konunueckass MOBEpXHOCTB,

oOpazyronue KOHUYECKOMN
noepxHocTH. Konyc. Ceuenune
KOHyca MJIOCKOCTBIO,
napauieIbHON MIJIOCKOCTH
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Tmomans OoKOoBOM
MOBEPXHOCTH u MIOJTHOM

MIOBEPXHOCTH KOHYCA.
CrepeoMerpuueckue 3agayu

Ha JI0Ka3aTeIbCTBO 17§

BBIYMCJIEHUE, IIOCTPOECHUEM

CEYEHUI HWINH]IPA, KOHYCA.
[Tpuknannbie 3a71a4u,

CBSI3aHHBIE C IWJIMHIPOM
Cdepa u map.

[lepeceuenue cdepsl U mapa
¢ mockocTero. Kacanue miapa
u chepsl MmIockocThio. Bug u
U300paKeHue mapa.

VYpaBHeHue cdepsl.
[Tnomans chepsr u e€ gacteil.

CummeTtpus cepsl u mapa.

CrepeoMeTpuyueckue 3ajayu

Ha JI0Ka3aTeNIbCTBO u
BBIYKCIICHUE, CBS3aHHBIC CO
chepoit u 1apom,

IMOCTPOEHUEM HUX CECUYCHUU
IIJIOCKOCTBIO.

CBo00oaHO ONepupoBaTh
NOHSATHAMM: HUIHMHIpUYECcKas
MOBEPXHOCTh,  IwiuHAp.  H3yuarsh

CITOCOOBI [MOJIYy4CHUA HI/IJ'II/IHI[pI/I‘ICCKOI‘/’I
IMOBCPXHOCTHU, HUJIMHAPA.

M300paxkary UWIMHIP U €ro
CEYEHUS IIOCKOCTBIO.
CBo0oaHoO OIepHpoOBATH

NMOHATUAMM: KOHUYECKAS MOBEPXHOCTb,
KOHYC, YCEY€HHbIM KOHYyC. I3yuatp
CrOCOObl  TOJYYEHUS]  KOHUYECKOMU
MMOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC U €ro CEUYCHUS
TUIOCKOCTBIO, TTPOXOJAIIECH Ye€pe3 OCh, U
TUIOCKOCTBIO, TIEPIEHIUKYJIISIPHON K OCH.

BoiBOAMTDH bopmyIIbl TUTST
BBIUMCIICHUS OOKOBOM W  IIOJHOH
MMOBEPXHOCTEMN TEJ BPAILLICHUS.

Pematb crepeomerpruyeckre 3a1auu,
CBSI3aHHBIE C  TEJIAaMH  BpalCHMS,
HaXOXKJICHHEM IUIOIagu OOKOBOH M
MOJIHOM TOBEPXHOCTH, IMOCTPOECHUEM
CCUCHUI.

HUcnoab30BaTh Npu pelICHUU 3ajady
MJIAHUMETpUUECKrEe (DAKThI U METO/IBI.

CpaBHUBATL ¥ AaHAJN3UPOBATH
YTBEPKIEHUSI C LEJIbI0  BBISIBJICHUS
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PaCCyKICHUM.

AHaJIM3UPOBATL U MOAECJMPOBATH
Ha  sA3BIKE TEOMETPUU  pEalbHbIC
CUTyallMH, CBS3aHHbIE C KOHYCOM WU
HUAJIMHIPOM.

HccaenoBath OCTPOCHHBIE MOJEIIH,
B TOM YHMCIE€ U C MCIOJIb30BAHUEM
anmnapara anreopsl

AKTYyaJau3upoBaTh (akThl 1 METOJIbI
IUITAHUMETPHUH,  PEJIEBAaHTHBIE  TEME,




[IpuknanHbie 3a1a4u,

CBsSI3aHHBIE €O cdepoll U
IIIapOM.

[ToBTOpEHUEe: OKPYKHOCTh
Ha IIJIOCKOCTH, BBIYHCICHHUS B
OKPY>KHOCTH, CTaHJapTHBIC
oI00us

Pazmmunbie KOMOHHAIINU
TE BpalIeHUs n
MHOTOTPaHHUKOB.

3amaun o TeMe «Tema u
MMOBEPXHOCTHU BPAIICHHS

NPOBOAMTH AHAJIOTHH.

CBo00oaHO ONepUpPoOBATH
NOHATHAMM. cdepa W 1Iap, IEHTP,
paauyc, nuameTp cdepsl u mapa.

HUccnenoBatb B3aMMHOE
pacmnoiokeHue cepbl ¥ TIOCKOCTH.

®opMyIHPOBATH OmpeieJICHHE
KacaTeJIbHOM TIOCKOCTH K cepe.

Jloxka3bIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KAaCaTeJIbHOMU IJIOCKOCTH.

BoiBoaMTH bopmymy VTSI
BBIYKCIICHUS TUIOMIAAu cepbl uepes
paauyc chephl.

Pemarts cTrepeoMeTpuuecKkue 3a1auu,
CBSI3aHHBIE CO cdepoil u 1apowm,
HaxOXXJeHUEeM IUomaan chepol u e
4yacTeil, HOCTPOEHUEM CeYeHUM cepbl u
mapa.

AHAJIM3UPOBATH U MOJEJIHPOBATH
Ha  S3bIKE TEOMETPUU  peaJIbHbIC
CUTyallud, CBA3aHHbIE C IIApOM U
chepoii.

Pemats npoctelie 3a1a4n, B KOTOPBIX
burypupyoT KOMOWHAIIUU TeN
BpAILIEHHS] 1 MHOTOTPaHHUKOB.

Hcnonb30BaTh IpU pELICHUN 3a/1ad,
CBSI3aHHBIX €O cdepoil U  IIapoMm,
MJIAaHUMETpUUECKre (DaKThl U METO/BI.

Pemarts cTrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHbIE C TeJaMH  BpallCHUS,
MIOCTPOCHUEM CEYEHUM TeJ BpallECHUS], C
KOMOWHAIUAMH  TeJl  BpalleHUs U
MHOTOTPaHHUKOB.

IIpoBoAUTHL NTOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE  PACCYXIEHUS  TpHU
pelieHud  TeOMEeTpPUYECKUX  3ajady,
CBSI3aHHBIX C TEPHEHIUKYJISIPHOCTHIO
TIOCKOCTEM.

AHAJIM3UPOBATH U MOAEJIMPOBATH

Ha SA3BIKEC reoMCTpuun pCalIbHbIC
CUTyalmu, CBs3aHHBIC C
MHOI'OrpaHHHUKaMH.

HCCJ’IEI{OB&TL IIOCTPOCHHBIC MOJCIIN,
B TOM 4YHCJIC U C HCIIOJIb30BAHHUCM




anmnapara ajnreopsl.

Iaomaau
NMOBEPXHOCTH U
00BEMBI

KPYIJIBIX TeJl
(99)

O6béM mmmmHApa. Teopema
00 00BEME TIPSMOTO HIMJIMHJIPA.

[Tmomanu OOKOBOH 5
MOJIHOM MOBEPXHOCTHU
UIHH/IPA.

Brruncnenne 00bEMOB TeN C
IIOMOUIBIO OIIPENIETIEHHOTO
uHTerpana. O0bEM KoHyca.

[lnomamu  GokoBOH u
ITIOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
UINHIPA, KOHYCA.

[lpuknagnpie  3amaud 1O
TeMe «OOBEMBI U TUIOHIAAU
IIOBEPXHOCTEN TEIL.

O0bEéM MmIapa W IIAPOBOTO

cektopa. Teopema 00 00BEME
mapa. [Tnomans cdepsi.
Crepeomerpuueckne
3a/1a4H, CBSI3aHHBIC C
BBIUMCIICHUEM O0BEMOB I11apa,
[IApOBOTO CETMEHTA, IIapOBOTO

CeKTopa.
[Ipuknaguple  3amauum MO
TeMe «O0OBEMBI T,

CBSI3aHHBIE C OOBEMOM IIapa H
TUIOMIAABIO C(HEpPHI.
CoOoTHOILIIEHHUS MEXTY
TUIOMIAASIMU  TIOBEPXHOCTEH W
00BEMaMHU ITOJOOHBIX TEI.

[TonoOHEIE Tea B
MIPOCTPAHCTBE.

N3menenue o0bEMa mpu
IIOJOOHH.

Crepeomerpuueckue
3a/auu, CBSI3aHHBIC C

BBIYHCIICHHEM O00BEMOB TEII U
TUIOIIAAEH TOBEPXHOCTEU

CBo00oaHO ONepUpPoOBATH
NOHATHAMM. O00BEM Tena, IUIOIIA/lb
MOBEPXHOCTH.

®opmyaIHpPOBATH OCHOBHBIE

CBOMCTBa 00BbEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
UUAJIMH]IPA,; 00 00BéMe KOHYCa.
BoiBoauTh (HOPMYIIBI I BEIYUCIICHHUS
00BEMa yCEeU€HHOTO KOHYCA.

HcciienoBaTh IOCTPOCHHBIE MOJIEIIH,
B TOM WYHCI€ W C WCIOJb30BaHUEM
anmnapara ajnreopsl.

3HATh BO3MOKHOCTHU PEIICHHs 3a7a4
Ha MOCTPOEHHE IMPKYJIEM U JTMHEUKOH,

0 KJIACCHYECKHUX HEpa3pelInMbIX
3aja4ax.

CBo00aHO ONepUpPOBATH
NOHATHAMM: 1apOBOM CErMEHT,
IapOBOM  CJIOM, IIAPOBOM  CEKTOD,
OCHOBAaHME M  BBICOTA  CETMEHTA,

OCHOBAHMEC W BBICOTA IIAPOBOI0O CJIOA.

BeiBoauTH (bopmybl TUTSt
HAXOXKJICHUS 00BEMOB IapOBOrO
CErMEHTa, IIapOBOT0 CEKTOPa, MJIOMIATH
ctepsl.

Jloka3pIBaTh TeopemMy 00 00bEME
nrapa.

Pemath crepeoMeTpruecKue 3aaaum,
CBsI3aHHBIE ¢ 00BEMOM I1apa, IMapOBOTO
CErMeHTa, 1apOBOTO CEeKTOopa,
MJI0IIA/IbIO CPEPHI.

CpaBHMBaTHL ¥ AaHAJIU3UPOBATH
YTBEPKICHUSI C TICNbIO0  BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUHN.

AHAJIM3HPOBATL U MOAEJIMPOBATH
Ha  s3BIKE TEOMETPUU  pealbHbIC
CUTYaIllH, CBA3aHHBIC C 00BEMOM II1apa,
I1apOBOTO CErMeHTa, I1apOBOTO
CETMEHTAa, IUIOMIAIbI0 CeEpHI.

CB0001HO OIepupoOBATH
NMOHSITHEM: TIOJIOOHBIE TENa B
MPOCTPAHCTBE.




Bouruucaartsb 00BEMBI  TeEll C
MOMOIIIBIO ONPEICIEHHOTO NHTETPAJIA.

Pemath crepeomeTpuyeckue 3a1auu,
CBSI3AHHBIE C COOTHOIICHUSIMU MEXKIY
TJIOIIA/ISIMU TIOBEPXHOCTEH U 00BEMaMu
IMOJTOOHBIX TEI.

IIpoBoaAUTH JIOTUYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKICHHUS] TpU
pelIeHUn F€OMETPUYECKHUX 3ajad4,
CBSI3aHHBIX C BBIYHCIIEHHEM OOBEMOB
TeJI C IOMOLIBIO  OHPEAEIEHHOIO
HMHTETpala, HaXO0KJICHUEM
COOTHOIIEHHUS ~ MEXKAY  IUIOLIAIsIMU
MMOBEPXHOCTEH W 00BEMaMU IMOJJOOHBIX
TeJl.

AHAJIU3MPOBATHL U MOAEJUPOBATH
Ha  S3bIKE  TEOMETPUU  pEaJibHbIC
CUTyallid, CBS3aHHBICE C OO0BEMaMH U
MMOBEPXHOCTSIMM T€JI, HA JOKA3aTEIbCTBO
M Ha HAXO0XICHUE T'E€OMETPUYECKHUX
BEJIMYMH




JIBuKeHust

(S 4)

JIBMOKEHUST  TTPOCTPAHCTRBA.
OtrobpaxxeHusi. JIpwkeHus u
paBeHcTBO  (uryp.  OOuue
CBOMCTBA JBWKeHHMN. Buael
JIBUKCHUM MapaJuICIbHbIN
MEPEHOC, LEHTpaIbHAas
CUMMETpHUS, 3epKajbHast
CUMMETpHUS, TOBOPOT BOKPYT
PSIMOH. [TpeobpazoBanus
momgobus. Ilpsimas u  cdepa

Ditnepa.
['eomeTpuueckue 3amayn Ha
IPUMEHEHHUE JIBIKCHUS

CBo00oaHO OnepupoBaTh
MOHSITUSIMM: oToOpakeHue
NPOCTpaHCTBA Ha ceOs, JBUKCHHE
MIPOCTPAHCTBA; IIEHTpaJbHAs, OCEBasl U
3epKajgbHas CUMMETPUH, TTapalIeTbHbIA
MIEPEHOC; PAaBEHCTBO U TIo1001e Guryp.

Jloka3bIBaTh YTBEPXKIACHUS O TOM,
YTO IIEHTpaJIbHAsA, OCeBas M 3epKajbHas
CUMMETPHUH, TapaUICIbHBIA TIEPEHOC
SBJISFOTCSL  IBIDKCHUSMH. BBINOJHATH
npeodpa3zoBaHus TOA00HS.

OnepupoBaTh NOHSATHSIMH: TIpsIMast
u cdepa Diinepa.

PemiaTh reomeTpuueckue 3anayu C
UCIIOJIb30BAHUEM JIBUYKEHU.

Hcnoan3oBaTh Mnpu pelieHrur 3aad
JNBIDKEHUS ~ TPOCTpaHCTBA U UX
CBONCTBA.

CpaBHMBaTHL U AaHAJIU3UPOBATH
YTBEPXKJICHUSI C 1IEJbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

HccaenoBath MOCTPOCHHBIE MOJIETIH.

Hcnosb3oBaTh uudpoBbIe

pecypchbl




IToBTOpEHUE,
00001IeHNEe /|
cHcTeMaTH3anus
3HAHUH

(17 g)

OO6obmaromee MOBTOPEHHUE
NOHSATUH W METOJOB Kypca
reometpun  10-11 kmaccos,
CUCTEMaTHU3aIlMs 3HAHUU.

Ucropus pazBUTHS
CTEpEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pematb cTrepeoMeTpuueckue 3agadu
Ha J0Ka3aTeJIbCTBO MaTeMaTHYECKUX
OTHOILICHUH, HaXOXJICHHE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTJIOB,
TJI0IIaIe, 00 BEMOB).

Hcnoab3oBaTh penieHuu
CTEPEOMETPUUYECKUX 3a71a4
IJIAHUMETPUUICCKHUE (PaKThl B METOJIBI.

IIpoBoAUTHL JTOTUYECKU KOPPEKTHBIC
JIOKA3aTeNbHbIE  PACCYXKJCHUS  MpHU
pelIeHUn CTEPEOMETPUUYECKUX u
IJIAHUMETPUUECKHX 3a]1a4.

CpaBHuBaTL W aHAJU3HPOBATH
pealibHbIE  CUTyalldd W  BBIABJIATH
BO3MOXKHOCTb €€ MOJEIUpPOBaHUsA Ha
SI3bIKE TEOMETPUHU.

MoaeaupoBarhb pealbHYIO
CUTyallMI0 Ha S3bIKE TEOMETPUM U
HCCJIeI0BATh TIOCTPOCHHBIE MOJEIH, B

npu

TOM 4YHUCIE€ U C HCIOJIb30BaHUEM
amnmnapara anreopsl.
Hcnoab3oBaTh KOMIIbIOTEPHBIC

MPOTrpamMMBbl IPU PEIICHUH 33/1a4.
Hoayyars npeacTaBjieHne 0
reOMETPUM KakK O pa3BUBAIOLIEHCA
HAayKe, MCCICOYIOMIEH OKPYX AU
MHp,  CBSI3aHHOM € peaJbHBIMHU
00OBEKTaMHM,  TMOMOTAIOUIel  pPEelInTh
peabHbIC JKU3HEHHBIE CUTYallMH O POJIH
CTEPEOMETPUH B pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX "
KOMITBIOTEPHBIX TEXHOJIOTHI




IHoypounoe mianuposanue 'EOMETPUS, 10 kinace

(34 B Henent0, 34 yueOHBIX Heaeau, uToro — 102 )

No Hama Tema ypoka
n/n | ITnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 nHeoensn OcHoBHbIE NpaBuiIa U300paXKeHHs Ha PUCYHKE TIIOCKOCTH, MapaijielIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [lonsATHS cTepeoMeTpun: TOUKA, IpsMasi, INIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE

MpaBHJIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX TPSIMBIX
(0oTpe3koB), cepeIMHbI OTpE3Ka.

3 [TonsaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAOLINECS IIPsAMasi U INIOCKOCTh;
HOJYTIPOCTPAHCTBO.

4 2 neoensn [TonsTHA: MepeceKaroIuecs MI0CKOCTH, IEPECEKAIOIINECs IPsMast U MJI0CKOCTb;
MOJYTIPOCTPAHCTBO.

5 MHororpaHHHKH, H300paXKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOUINX 00BEKTOB.

6 MHororpaHHHKH, H300paKeHNE MTPOCTEUIITNX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOUINX 00BEKTOB.

7 3 Heodena AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS U3 HUX.

8 AKCHOMBI CTEpEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U TIEPBbIE ClieACTBUS U3 HUX. CIIOCOOBI 3aaHus
IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHHS MPSIMBIX U IIJIOCKOCTEH.

10 4 neoensn N300pakenune ceueHnit MUpaMuIbl, Kyda U MPU3Mbl, KOTOPBIE IIPOXOJIST Yepe3 UX

pebpa. M3o0paxenne nepecedeHrs MOITyIeHHBIX II0CKOCTeH. PackpamBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMHU.

11 N3o0pakeHne ceueHni MUpaMuIbl, Kyoa 1 IPU3MbI, KOTOPBIE IIPOXOJIAT Yepe3 UX
peOpa. M300paxeHnue nepecedeHns NOIy4EHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU [IBETAMHU.

12 N300paxenune ceueHnii mupaMuibl, Kyoa U IpuU3Mbl, KOTOPbIE MPOXOAST Yepe3 UX
pebpa. M300paxkeHne nepeceyeHns MoJyYeHHbIX MIIOCKOCTe!. PackparnBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU IIBETAMH.

13 S nedens N300paxkenune ceueHnii mupaMu/ibl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOIAT YEPe3 UX
peOpa. M300paxeHue nepecedeHns NOIy4EeHHBIX IIII0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHNUH pa3HbIMM LIBETAMHU.

14 Mertopa ciesoB Al MOCTPOEHUS CEYSHUH.

15 Meton cnenoB A nocTpoeHus ceueHuil. CBoiicTBa nepeceueHuil npsMbIX U
IJIOCKOCTEHN.

16 6 neoena Meton cnenos A NocTpoeHus ceueHui. CBOMCTBa epeceueHuil MPsMbIX U
IJIOCKOCTEHN.

17 [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX Y€PTEKEH U 3aIHCh IIaroB TOCTPOCHUSI.

18 [Toctpoenue ceuenuii B mupamuie, Kyoe 1o tpeM Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YePTEKEH M 3aIHCh [IATOB MTOCTPOSHHSL.

19 7 neoenn ITocTpoenue ceuenuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEpTEXeH U 3alKCh IIaroB MOCTPOCHUSI.

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEpTEXel U 3alKCh IIaroB MOCTPOCHUSI.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MTPOMOPLIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB.
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22 8 Heoensn [ToBTOpenue miannmerpun: Teopema Menenasi. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX uepTeskax. Mcropus pa3BUTHS IJIAHUMETPUU U CTEPEOMETPHUU.
23 KonTtpoabsHnas padora Nel «Akcnomsl crepeomerpuu. CedeHus»
B3anMHoe pacnosio:keHue NPAAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacrionoxeHue npsmMbIx B IpocTpancTse. CKpenyBaronyecs npsmble.
[Ipu3naku ckpemuBaromuxcs npaMeix. [lapamiensHpie npsMbie B TPOCTPAHCTBE.
25 O Heoensn Teopema 0 cylieCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMOM MapasuiesIbHON JaHHOU
MPAMOM, MPOXOASAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JieKalllell Ha JaHHOU
npsiMoii. JlemMMa o mepeceueHun napamieabHbIX MPSMBIX MIOCKOCTHIO.
26 [TapannensHOCTh TpeX NpAMbIX. Teopema o0 Tpex napajieNbHbIX IPSIMbIX.
Teopema 0 ckpenMBarOIINXCS MPSIMBIX.
27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA MMAPALIETBHOTO
npoektupoBanus. 3o0paxeHnue pasHbix pUryp B napamieabHOW TPOSKIIUH.
28 10 LentpanbHas npoeKus. YTOI ¢ COHAPABICHHBIMA CTOPOHAMHU. YTOJ MEXKIY
Heldens NPSAMBIMHU.
29 3aauM Ha JOKa3aTeJIbCTBO U UCCIIEJOBAHKE, CBA3aHHbBIE C PACIIONOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
IMapajuieJbHOCTb NPSIMBIX M IVIOCKOCTEH B MPOCTPaHCTBEe — 84
30 [ToHsTHA: MapaIENBbHOCTD MPSIMOM U TUIOCKOCTH B TpocTpaHcTBe. [Ipru3Hak
NapajyuiebHOCTH MPSAMON U TuIOCKOCTH. CBOWCTBA MapauIeIbHOCTH MIPSIMON 1
TJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTENbCTBO, CBSI3aHHBIE A
Hedens MapajIeIbHOCTBIO MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
32 [TocTpoenue ceueHus, NPOXOISAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaAIIIENBHOIO IPYTrOod NpsiMOi. PacueT OTHOLIEHUH.
33 [TapannensHas IpoeKLKs, MPUMEHEHHUE JIJIs IOCTPOCHUSI CEUeHUN Kyba u
napajuienenuneaa. CBolcTBa MapajiesienuIesa U Ipu3Mbl.
34 12 [Tapannensubie mockocTu. [Ipu3Haku nmapamwieTbHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema o mapaienbHOCTH U €EAMHCTBEHHOCTH IIOCKOCTH, TPOXOIALIEH yepes
TOUYKY, HE TPUHAJICKALTYIO TAHHOU MIJIOCKOCTH U CJIEICTBUS U3 HEE.
36 CBoiicTBa napajuieNbHbIX INIOCKOCTEHN: O MAapaJIEIbHOCTH NMPAMBIX IT€pECEeUEHUs
IIPH NIEPECEUEHUH IBYX MapalIeNIbHbIX IUIOCKOCTEH TPEThEH.
37 13 CaoiicTBa nmapamienbHbIX MIOCKOCTEN: 00 0Tpe3Kax mapauieIbHbIX MPSIMBIX,
Helens 3aKJIIOYEHHBIX MEXAY NapajljIeIbHBIMU INIOCKOCTSIMU; O MIEPECEUEHUN MPSAMOIL C
JBYMsI MTapaJlIeNIbHBIMU IIJIOCKOCTSMHU.
IMepneHaUKYyJIAPHOCTH NPSAMBIX U IVIOCKOCTEH B IPOCTPpaHCcTBe — 254
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO TTapaJlJIeIIeHUIEa.
41 Helens Berunciienue 1JInH OTPE3KOB B KyOe U MPSMOYTOJIbHOM Hapaljiesenurnee.
42 [lepneHMKyYISAPHOCTD NPSAMOM U IJIOCKOCTH. [IpHu3HaK NeprneHIuKyIaspHOCTH
IIPSIMOM U TNIOCKOCTH.
43 15 [lepneHUKyYISIPHOCTD MPSAMOU U MIIOCKOCTH. [Ipu3HAK nepreHIuKyAIpHOCTH
Helens IPSIMON U TUIOCKOCTH.
44 Teopema 0 CylnecTBOBaHUM U €IMHCTBEHHOCTH MPSIMOM, MTPOXOIAIIEH uepes
TOUKY IIPOCTPAHCTBA U MEPIEHANKYISIPHON TIIOCKOCTH.
45 [TmockocTH 1 IepreHUKYIISIPHBIE UM TIPSIMbIE B MHOTOTPaHHHUKAX.
46 16 [ImocKoCTH M TepIEHAUKYIISIPHBIE UM IPSIMbIE B MHOTOI'PAHHUKAX.
47 Helens [lepnennukynsp u HaknoHHas. [locTpoeHne neprneHauKyspa U3 TOUKH Ha
MPSMYIO.
48 [lepnennukynsp u HaknoHHas. [loctpoeHne neprneHaUKyspa U3 TOUKH Ha
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MIPSIMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimast 1 oOpaTHasi)
50 Helens Teopema o Tpex nepneHauKyisipax (mpsimast 1 oOpaTHast)
o1 VYTroa Mexay CKpelUBatOIIMMUCS IPSIMBIMH.
52 18 [Touck nepneHANKYISAPHBIX MPSMBIX C TOMOIIBIO EPIEHIUKYISIPHBIX
Helens IIJIOCKOCTEH.
53 OpTOoroHaibHOE MPOCKTUPOBAHHKE.
o4 [TocTpoenue ceueHuii Kyoa, MpU3MBbIL, MPABUIIbHON MUPAMHUIBI C TOMOILBIO
OpPTOTOHAJILHOU IPOEKIINH.
55 19 [TocTpoenue ceueHuii Kyda, MPU3MBbIL, MPABUIIbHONW MUPAMHUIBI C TOMOILBIO
Helens OPTOTrOHAJILHOM IPOECKIIAH.
56 CummeTpust B MPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTpaHHUKAX.
o7 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U IIJIOCKOCTH KaK CJIEICTBUE CUMMETPHH.
58 20 IIpaBunbHBIE MHOTOTpAaHHUKH. Pacuér pacCTOSAHMM OT TOYKH 0 INIOCKOCTH.
59 Helens [IpaBuiibHBIE MHOTOIpaHHUKU. PacuéTr paccTosHMI OT TOUKU J0 IIIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHUKYIISPl: CHMMETPHSL, CABUT TOUKH I10
napasiesIbHOM MpsIMOii.
61 21 CaBur 1o HenapauielabHON NPSMOIl, U3MEHEHNE PACCTOSIHUM.
62 Helens KontpoabsHas padora Ne 2 «B3aumMHoe pacnosiokeHue NpAMBIX H
IUIOCKOCTEl B MPOCTPAHCTBE»
Yribl U paccrossHus — 164
63 [ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha IJIOCKOCTU, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [ToBTOpEeHuE: yrosa Mexay CKpeIUBaOIIUMUCS MPSIMBIMU B IPOCTPAHCTBE.
65 Heoens I'eomeTprueckue METO/1bl BEIYMCIIEHUS yTIIIa MEXAY NPSMBIMU B
MHOTOI'paHHHUKAaX.
66 JIByrpanHbiii yroj. CBONMCTBO JIMHEHHBIX YIJIOB JBYTPAHHOIO yIJa.
67 23 [lepnennukynspHbie M10ckocTH. CBOKWCTBA B3aUMHO MEPIEHIUKYISPHBIX
Helens IJI0CKOCTEM.
68 [Ipu3Hak nepneHIuKyIIpHOCTH MIIOCKOCTEN; TEOpEMaA O MPSAMON MepeceueHus
JBYX IUIOCKOCTEN NEPIEHIUKYIIIPHBIX TPETHEH MIIOCKOCTH.
69 [IpssMoyronbHBIN Napanienenumnes; Kyo; u3sMepeHus, CBOMCTBa IPSIMOYTOJIBHOTO
napajuleJIenuneaa.
70 24 Teopema 0 quaroHaM MpSMOYTOJILHOTO MApAJIIENIECIIAIIENA U CIIEICTBUE U3 HEE.
71 Heoens CrepeoMeTpuueckre 1 MPUKIIAJAHbIE 3a/1a4H, CBI3aHHBIE CO B3AUMHbBIM
PacroI0KEHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOmuecs MPsIMbIE, TAPAUIEIIbHBIE IUIOCKOCTH B
CTaH/IapTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa mapanienbHbIX IVIOCKOCTENW Ha CKPELIUBAIOLINXCS MIPSMBIX, pACCTOSIHUE
Hedens MEXy CKPELIMBAOIIMMHUCS MIPSIMBIMU B IIPOCTBIX CUTYaLUSAX.
74 PaccTosiHMe OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MIPSIMOM 110 MIOCKOCTH.
75 Brruncnenue paccTOSHUN MEXy CKPEIUBAIOIIUMHUCS MPSMBIMH C TIOMOIIBIO
MEPIEeHIUKYIIPHON MIOCKOCTH.
76 26 TpexrpanHblii yroy, HepaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema Iudaropa,
Heldensn TEOPEMBI KOCUHYCOB M CUHYCOB Il TPEXTPAHHOTO yTJa.
7 DneMeHTHI ChepPUIECKO T€OMETPHH: T€0Ie3NIECKIE TUHUHU Ha 3eMIIe.
78 KouTtpoJubHas padora Ne 3 «¥YrJ/ibl H paccTOSTHUS»
MHOrorpaHHuKH - 74
79 27 CucremaTtu3zanus 3HaHUI « MHOTOIpaHHUK U €0 3JIEMEHTHI»
80 Heodens IMupamuna. Buas! nupamua. IpaBuneHas nupamuma.
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81

IIpusma. IIpsimMas u HakioHHAas npu3Mel. [IpaBuiibHas npusma.

82 28 [IpsiMoit mapannenenunen, NpsMOYTOIbHBIN apasenenumnes, Kyo.
83 | nedenn Brimykiieie MHOTOTpanHuKH. Teopema Ditnepa.
84 Brinykiieie MHOrorpanHuku. Teopema Ditniepa. [IpaBuiibHbIE U OTYTIPAaBUIIbHbBIE
MHOTOTPaHHUKH.

85 29 Kontpoabnas padora Ne 4 « MHOrorpaHHHKN

Heolens

BekTopbl B npocTpancTBe — 124

86 [TonsiTHe BeKTOpa Ha TJIOCKOCTU U B IIPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Heoens [IpaBuno napamienenumnena.
90 YMHOXEHHE BEKTOpa Ha YUCJIO.
91 31 Pa3noxxenue BekTopa o 0a3zucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHON

Helens IIJIOCKOCTH.
92 CkansipHO€ Ipou3BeICHHUE.
93 Brruuciienue yria Mexry BEKTOPaMU.
9 32 [Ipocreiinme 3aaun ¢ BEKTOPAMHU.
95 Heldens [Ipocreiimme 3axa4n ¢ BEKTOpaMU.
96 [Ipocreiimme 3aga4m ¢ BEKTOPAMH.
97 33 [Ipocreiimune 3aga4u ¢ BEKTOpaMH.

Helens

IloBTOpEHUeE, 00001IeHNEe U CHCTEMATH3AMS 3HAHMI — S4
98 O60061eHre 1 cucTeMaTH3alus 3HaHui «B3anMHOe pacnoiokeHue NPsMbIX U
TUTOCKOCTEH B TPOCTPAHCTBE»
99 O06o001eHre U cucTeMaTu3anys 3HaHuH « MHOTOTpaHHHKH
100 | 34 HroroBas koHTponbHas paboTa
101 | neoens HroroBas koHTpoNbHAs paboTa
102 O06o011eHne 1 cucTeMaTH3alys 3HaHWH: aHAJIN3 KOHTPOJIbHOM paboTHI.
HTOIO - 1024
IHoypounoe miaanupoBanue 'EOMETPUS, 11 kinace
(34 B Heneto, 34 yueOHBIX Hemeau, HToro — 102 u)
No Hdama Tema ypoka
n/n | Ilnan ‘ Dakm
AHajimTHYecKas reomeTpus - 154

1 [ToBTropenue Tembl «KooparHATHI BEKTOpA Ha IIOCKOCTH M B TIPOCTPAHCTBEY
2 [ToBTOpenue TeMbl «CKansipHOE TPOU3BEACHUE BEKTOPOBY
3 [ToBTopenue TemMbl «BBIYHCICHNUS yTiia MKy BEKTOPAMH B IPOCTPAHCTBE)
4 [ToBTOpeHue TeMBbI «Y paBHEHUE TPSIMON, TPOXOASAIIEH YEPE3 ABE TOUKU
5 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YPaBHEHHE TUIOCKOCTH B OTPE3Kax.
6 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YpaBHEHHE TUIOCKOCTH B OTPE3Kax.
7 BexropHoe nponsBeneHue.
8 JInneliHbIE HEPABEHCTBA, IMHENHOE MPOrPAMMHUPOBAHHUE.
9 JInneliHbIe HEPABEHCTBA, TMHEHHOE POTPAMMHUPOBAHUE.
10 AHaIUTHYECKUE METO/IbI Pacy€Ta yria MeX 1y IPSIMbIMUA B MHOTOTPAHHUKAX.
11 AHaIUTHYECKUE METO/IbI Pacy€Ta yria Mexay IpSIMbIMUA B MHOTOTPAHHUKAX.
12 dopmyiia pacCTOSHUS OT TOUKH JI0 IIIOCKOCTH B KOOPAMHATAX.
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13 HaxoxxaeHne pacCTOsSHUM OT TOUYKH 10 TUIOCKOCTH B Ky0e.

14 HaxoxneHue pacCTOSIHUM OT TOYKH 10 IUIOCKOCTU B IIPABUIIBHOW NMUpaMULE.

15 KonTtpoabHas padora Ne 1 «cAHaIuTHYeCKasi TeOMeTPHsD

IloBTOpeEHue, 0000mIeHNe U cucTeMaTH3auus 3HAHUN «MHororpanHuku. Ced4eHUs1 MHOTOTPAHHUKOBY —
154

16 CeueHusi MHOTOIPaHHUKOB: CTaHIaPTHbIE MHOTOI'PAaHHUKHU.

17 CeueHusi MHOTOTPaHHUKOB: METOJ] CIIE/IOB.

18 CedeHust MHOTOTPaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, IEPECCUSHHSI MPSIMBIX U
IUTOCKOCTEH.

19 [TapannenbHble MpsiMble U MIIOCKOCTU: NTApaJuIeIbHbIe CEUCHUS.

20 [TapannenbHble MpsiMbIE U INIOCKOCTU: PacYeT OTHOLICHHIHA.

21 [TapanienpHble MpsiMbIe U IJIOCKOCTHU: YIJIBI MEKY CKPEIINBAIOIIUMUCS
MPSIMBIMHU.

22 [lepnieHIuKynsipHBIE MPSIMbIE U IIJIOCKOCTHU: CTaHIAPTHHIE MAPBI
NEPIIEHAUKYIISPHBIX TNIOCKOCTEH U MPSMBIX, CAMMETPUU MHOTOTPAHHUKOB.

23 [eprieHAUKYISApHBIE IPSIMBIE U THIOCKOCTH: TEOPEMa O TPEX MEePIEHINKYIAPAX.

24 [lepnieHIuKymsipHBIE MIPSAMBIE U IIIOCKOCTU: BEIYUCIICHUS JIUH B
MHOTOTpaHHHUKAX.

25 [ToBTOpEHME: MIOMIAAX MHOTOYTOJIEHUKOB, (POPMYJIBI AJIs TUIOIIA IEH,
COOOpaKeHHS MTOA00HS.

26 [ToBTOpEHME: MIOLMAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TIIOIIACH,
COOOpaKEeHHS ITOA00HS.

27 [ToBTOpEHME: MIOLIAAX MHOTOYT'OJIbHUKOB, (POPMYIIbI SIS IUIOIIAJEH,
COOOpaKeHHS MTOA00HS.

28 [Inomany ceyeHnii MHOTOTPaHHUKOB: ILIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpa)KeHUs MOI00usI.

29 [Inmomany ceyeHnii MHOTOTPaHHUKOB: ILIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00US.

30 Kontpoabuas padora Ne 2 «IloBropenne: MuororpanHuku. CeyeHust
MHOTOTPAHHUKOB)

O0bém MHOrorpannnka — 174

31 O6nem tena. O6beM MPSMOYTOJIBHOTO MapasuielenuIeia.

32 3amaun 00 yBOoeHUH Ky0a, 0 KBajparype Ky0a; 0 TpUCEKIIUN yIia.

33 CrepeomeTpHUyecKHe 3a]]auu, CBSI3aHHbIE C 0OBEMOM MPSAMOYTOJIEHOTO
napasiesienunesaa.

34 [Ipuknaanble 3a7jauu, CBA3aHHbIE C BEIUMCIIEHUEM 00beMa MPSMOYTOJIBHOTO
napasJiesienunena.

35 O0BeM MpsAMOi TPU3MBIL.

36 CrepeoMeTpHUECKUe 3a]]a9d, CBI3aHHBIE C BEIYUCICHUEM 00HEMOB TIPSIMOM
MIPU3MBI.

37 [TpuknagHble 3a1a9u, CBSI3aHHBIE ¢ 00BHEMOM MTPSIMOM TPHU3MBI.

38 Brrurcnenne 00beMOB TeJ ¢ TOMOIIBIO ONpeielIieHHOro nHTerpaia. Oobem
HAKJIOHHOW TIPU3MBL.

39 Brruncnenne 00beMOB TeJ ¢ TOMOIIBIO OpeielIeHHOro nHTerpaia. Oobem
HaKJIOHHOW TTHPAMHUIBL.

40 dopmyna oobema nupamuibl. OTHOLIEHHE 00bEMOB MUPAMUJL C OOIIIUM YTJIOM.

41 ®opmyna oobema nupaMuel. OTHOLIEHHE 00BEMOB MUPAMHUJL C OOIIUM YTJIOM.

42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHbIE C BBIYMCIEHUEM 00hEMOB HAKIIOHHOM
MIPU3MBI.

43 CrepeomeTpHuyuecKue 3aJa4u, CBSI3aHHBIE ¢ 00beMaMHU MTUPaAMUJIBL.

44 [Ipuknagueie 3agaun 1o Teme «O0BEMBI TE», CBI3aHHBIC ¢ 00bEMOM HAKJIOHHOM
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IIPU3MBL.

45 [Ipuknaansie 3agaun no TeMe «O0BEMBI T, CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIBI.

46 [Tpumenenne o6beMoB. Beruucienue paccTosHus 0 IOCKOCTH.

47 KontpoabHnas padora Ne 3 «O0beM MHOTOTpaHHHKA)

Tesna Bpamenus — 244

48 Hunuaapudeckas MOBEPXHOCTb, 00pa3yIolie HUINHAPUIECKONH TOBEPXHOCTH.

49 Humuaap. [psmoit kpyrosoit nrmmHAp. [nomaas noBepXHOCTH IUIUHIpA.

50 Konnueckas moBepXxHOCTb, 00pa3yronue KOHHUecKoi nosepxHoctu. Konyc.

o1 Ceuenue KOHyca MJI0CKOCTBIO, TapajIeIbHON TNIOCKOCTH OCHOBAHUS.

52 VYceuenHslil koHyc. M300pakeHne KOHYCOB U yCEYEHHBIX KOHYCOB.

53 [Tnomraae GOKOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA.

54 [Tomaae GOKOBOM M TIOJIHON TOBEPXHOCTH KOHYCA.

95 CrepeomeTpruecKue 3aJja4 Ha I0Ka3aTeIbCTBO U BEIYUCICHUE, TOCTPOCHUEM
CeUeHUH UINHAPA, KOHYCA.

56 CrepeomeTpruecKkue 3aa4u Ha JOKa3aTeJIbCTBO U BBIUUCIECHUE, TOCTPOCHUEM
CeUCHHI IIIITMH/IPA, KOHYCA.

57 [IpuknanHble 3a1a4u, CBI3aHHBIC C IHIUHAPOM.

58 [Ipukiannele 3a1a4u, CBSI3aHHBIC C IMIIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue ceps u mapa c mwiockocteio. Kacanue mapa u cdepbl
IJI0CKOCTRI0. By v n3o6paxeHue mapa.

61 [Tepeceuenue cepsl u mapa c miockocteio. Kacanue mapa u cdepbl
IJIOCKOCTHI0. By 1 n3obpaxenue mapa.

62 VYpasaenue chepsl. [Ltomans chepsl u ee yacTei.

63 Cummerpus chepsl 1 mapa.

64 CrepeoMeTpuuecKre 3a7a4ui Ha 10Ka3aTeIbCTBO U BBIYUCIICHUE, CBA3aHHBIE CO
cdepoit u mapom, MOCTPOSHUEM UX CEYCHHH MIO0CKOCTHIO.

65 CrepeomeTrpruyecKre 3a7auu Ha JOKA3aTeIbCTBO U BBIYHCICHNUE, CBS3aHHBIC CO
cdepoii u mapom, HOCTPOCHUEM UX CEYEHUH IIIOCKOCTHIO.

66 [Tpuknagnble 3a7a9u, CBSI3aHHBIE CO CHEPO U MIAPOM.

67 [ToBTOpEeHUEe: OKPYKHOCTH HA TUIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHJapTHHIC TTOI00USI.

68 Paznuunble KOMOMHALIMY T€JT BpaIlEHHs] U MHOTOTPAHHUKOB.

69 3agauu no Teme «Tena U TOBEPXHOCTHU BpAIIEHUS»

70 3anauu no Teme «Tena 1 TOBEPXHOCTHU BpAILIEHUS»

71 KontpoabHnas padora Ne 4 «Tesia 1 nOBepXHOCTH BpallleHHsD)

IInomanu mMoBepxXHOCTH M 00BEMBI KPYIJIBIX TeJ — 99

72 O6wem nunusapa. Teopema 06 00beMe NPSIMOro HMIUHAPA.

73 Brruucnenune 00beMOB Tl ¢ TOMOIIBIO OnpeeneHHoro nHTerpaita. OobeM
KOHYCa.

74 [Tmomaau 60KOBOM 1 TTOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuuecKre 3a7auu, CBI3aHHbIE C BBIYUCIEHHEM 00HEMOB IMIIUHIPA,
KOHYCa.

76 [Ipuknagueie 3agaun 10 TeMe «OOBEMBI U TIIOMIAN TTOBEPXHOCTEHN TEll.

77 O06mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. Ilnomans chepsl.
CrepeoMeTpuuecKre 3aJjaui, CBSI3aHHbIE C BBIYMCIEHHEM 00BEMOB I1apa,
[IIAPOBOTO CETMEHTA M IIIAPOBOTO CEKTOPA.

78 [Tpuxnaansie 3agaun 1o reme «O0BEMBI Te», CBsI3aHHBIE C 00BEMOM IlIapa U
omazbio cepsl. COOTHOIIEHUS MEX Ty TUTOMIAISIMU TIOBEPXHOCTEH 1
00BEMaMU OJO0OHBIX TE.

79 [TonoOHbIe Tena B mpocTpaHcTBe. MI3MeHeHne o0bema nmpu mog00uu.
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CrepeoMeTpuueckre 3aauu, CBI3aHHbIE C BEIUMCICHHEM 00bEMOB TEJ U
IJTIONIaZeH TOBEPXHOCTEH.

80 KonTtpoabsnas padora Ne 5 «Iliomaaym noBepxHocTH U 00beMbl KPYTIJIbIX
Te»

JABukeHus — Su

81 JBuxxenust npoctpanctBa. OTobpaxkeHus. [[BuxeHUs U paBeHCTBO QUTY.
OO01me cBOICTBA IBUKEHUI.

82 Buasl nBukeHui: apajuieIbHbIN IEPEHOC, HEHTPAIbHAS CHMMETPHSL, 3€pKaIbHas
CUMMETpHS, TOBOPOT BOKPYT MPSIMOM.

83 [IpeobpazoBanus momodus. [Ipsimast u cdepa Diinepa.

84 I'eomeTprueckue 3aaun Ha IPUMEHEHNE JIBUKCHUS.

85 KourtpoJsbHas padora Ne 6 «BekTopbl B IPOCTPAHCTBE»

IloBTOpEHUe, 00001IeHNEe U CUCTEeMATU3ALMS 3HAHUN — 174

86 Ob6o0maroree MOBTOPEHKE MOHATHIA U METOI0B Kypca reomerpun 10-11 xmaccos,
cucteMmarusanus 3HaHui: «[lapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBEY

87 Oo6o0maroree MOBTOPEHUE MMOHATHI M METOZ0B Kypca reomerpun 10-11 xmaccos,
CUCTEMaTU3alus 3HaHNUH: «BEKTOpBI B IPOCTPAHCTBE

88 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kimaccos,
cUCTeMaTu3alus 3HaHui: «BeKTOpbI B IPOCTPAHCTBEY

89 Oo6o0maroree MOBTOPEHUE MOHATHI U METOZ0B Kypca reomerpun 10-11 ximaccos,
cucremarnzanus 3HaHui: «O0beM MHOTOTPaHHUKA)

90 O6o61maroniee MOBTOPEHHE MOHATHIA U METO10B Kypca reomerpun 10-11 kimaccos,
cucremarnzanus 3HaHui: «OO0beM MHOTOTPaHHUKA)

91 O6o61maroniee MOBTOPEHHE MOHATHIA U METOI0B Kypca reomerpun 10-11 kinaccos,
cuctemarusanus 3HaHui: «[lmomaan moBepXHOCTH U 00BEMBI KPYTIIBIX TEID)

92 O6o61maroniee MOBTOPEHNE MOHATHI U METO10B Kypca reomerpun 10-11 kinaccos,
cuctemarusanus 3HaHui: «[lmomaan moBepXHOCTH U 00BEMBI KPYTJIBIX TEID)

93 HroroBasi KoHTpPoIbHas padoTa

94 Hrorosasi KOHTpOJILHAsI padoTa

95 [ToBTOpenue, 06001IEeHNE U CUCTEMATH3ALMs 3HAHUH.

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHIA.

97 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX HHKCHEPHBIX B KOMIIBIOTEPHBIX TEXHOJIOTHIA.

98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKECHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHHA.

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHIA.

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHIA.

HTOIO - 1024
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