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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEr0
obmiero oOpa3oBaHMsl, TaK KaKk 00€CIeYMBacT BO3MOXKHOCTh M3YUEHUS AUCLHUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEAMETOB TI'yMaHUTAPHOIO LIMKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpPYyEMOE€  MpU  U3YUYECHHUH
00y4alOIMMUCS TOHATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUH T€OMETPUUECKUX
3a1a4, YMEHHME BBIIABUIAaTb U ONPOBEpPrarb TUIIOTE3bl HEIOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(du3HYecKuX 3a1a4.

[lenb ocBoeHuUs mporpaMMbl yueOHoOro Kypcea «I'eomeTpusi» Ha yriayOnEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAJbHBIX CIOCOOHOCTEH O0O0ydYaromuxcsi IpH
M3YUYEHUU T€OMETPUH, KaK COCTaBJIAIONIEH mpeaMeTHol obnactu «MareMmaruka u
uHbpopMaTuKa»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHUs U
WCIIOJI30BaHUsI OoJjiee TIyOOKHMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BaHUEM MaTEMaTHKU.

[TpuopureTHBIME 33JadyaMu Kypca TEOMETpPHH Ha YIrIIyOJEHHOM YpOBHE,
pacCIIMPSIIONIMMH U YCUJIUBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHue MpeaCcTaBICHUs 0 FEOMETPUU KaK 4acTU MUPOBOM KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHL U M3y4daThb
pasHbIC SBICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE NTOHATUWHOIO aIlapara 110 pasaeily
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;

(dbopMHpOBaHHE  YMEHMS  BJAJETh  OCHOBHBIMH  HOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
dopMysl U yMEHHE HX IPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAWUTH
HECTaHJapTHbHIE CIIOCOOBI pEIIeHUS 3a/1aY;

(opMHpOBaHHE YMEHMS pacllO3HAaBaTh HAa YEPTEkKaX, MOJAEISAX U B PEaAIbHOM
MHpPE MHOTOTPaHHUKM M Te€ja BpAIICHUSA, KOHCTPYUPOBATb TI'€OMETPUYECKUE
MOJICIIN;

dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TeOopHid, (HopMHpOBaHHE MOHUMAHHUS POJHM AKCHOMATHKU MPH
MIPOBEJICHUHU PACCYKICHUN;

(dopMupOBaHHE YMEHHS BJIAJE€Th METOJAaMH JI0Ka3aTelIbCTB U AJITOPUTMOB
pelieHns, YMEHUsI UX NPUMEHATb, INPOBOJMTH JOKA3aTEIbHBIE PACCYXKICHUSA B
X0JI€ PELIECHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U PO aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJbHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yUaroImMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIBLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEl U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BexkTtopel W  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcs He  TOJbKO IO
coJiep>KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenusd. Coaep:kanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
MPOrpaMMbl, paclpene’aéHHbIM IO TojaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIIBHBIM BOMPOCaM 00yUaromuecs
oOpaliaJiucb  HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCJIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHUEM MPUHIINUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTaBICHUN 00ydarouuxcsl, paclupss U yriayomuss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3garb ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeNbHBIX IMporpamMMm, OOeCleyuTh yriayOnéHHoe
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecreynBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 vaca (3 yaca B Henento), B 11 kiacce — 102
gaca (3 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuleNIbHble W CKpeluBaromuecss mnpsmbie. [IpU3Haku CKpemumBarOmmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMApAJIIIEIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1iockocth. [lapamnensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapaJJICIbHOTO NPOEeKTHUpoBaHuUs. M300paxkeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenpbHOCTh INIOCKOCTEN: MapallieabHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIIe,
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISAPHOCTD MPSMOMN U INIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
NIEPIECHINUKYJIAPHON IIJIOCKOCTH. OpTtoronaipHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYJISAp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  NEPHNEHIUMKYJSAPHOCTH  JIBYX
Iockocter. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYIDAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHBI U MHOIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoHCTBa IUIOCKHX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOIpaHHMKA. Teopema Ouiepa.
[TpoctpanctBennass Teopema Iludaropa. I[lupammpma: n-yronpHas mnupamuma,
npaBwibHas U yceu€HHass nupamuabl. CpoiictBa pébep M OOKOBBIX TIpaHeil
[IpaBWJIBHOW mupamuibl. IIpaBuUibHBIE MHOTOIpDAaHHUKM: IIpaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadip, KyO0. I[IpeacraBieHne o MNpaBUILHBIXMHOTOTPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIBL.
[Inomans OOKOBOMI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOU MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienuneaa, CUMMETPHS IPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

IloHsATHA: UMIMHIOpPUYECKAsT TMOBEPXHOCTb, KOHWYECKAasT MOBEPXHOCTb,
chepuueckasi IMOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tenma BpaiieHus:
HWIMHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3auMHoe pacmnosioxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpaIlieHusl Ha TUI0CKocTU. Pa3BEépTka nunuHapa U koHyca. CumMmerpusi cepsl u
mapa.

O0BEM. OcHOBHBIE CBOMCTBa 00BEMOB Tel.
Teopemaob006BEMETpsIMOyTOSIEHOTONIapaUIeenuneaa u cieacteususnee. O0bém
IPSMON ¥ HAKJIIOHHOW MPU3MBI, IIJIUHJpA, TUPaMHUIbl U KoHyca. O0bEM 1mapa u
IapOBOT'0 CEIrMEHTA.

KomOunanuu Ten BpalleHUs W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
MWINHAP, ONHCAaHHAs OKojo muiuHApa. Ilepecedenne cdepbl u mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,



OMMHMCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOmaab chepbl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJECH MOBEPXHOCTEH
nogoOHeIX Quryp. IlpeoOpazoBanue momoOus, romMorTeTus. PemeHuwe 3amad Ha
MJIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOIOTPAaHHUKOB U TEJI BPaIllCHUS: CEUSHUS LIHJIMHIPA
(mapaJyienbHO M TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (MapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI MOCTPOCHUS
CEUYCHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl U KOOPAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BEeKTOopaMu. BekTopHoe
yMHOXK€HHE BeKTOpoB. (CBoHcTBa BEKTOpHOro yMHOXeHusa. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIMICHUH TEeOMETPUUICCKUX
3ajay.

JBUKEeHHSI B IPOCTPAHCTBE

JBmwxenus mpocrpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mme cBoiicTBa JBWKEHWM. Buasl JBIKEHUH: NapaUleIbHbIA TEPEHOC,
IEHTPAJIIbHAsI CHMMETPHs, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BocMTaHKeE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCUHCKOro  OOIIecTBa,  MNpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
MpoLenyp TPpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
AKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMECHEHUEM JIOCTHKCHUM HAyKh H JACATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsg O3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHHUS B
WHTEpecax 3JI0pOBOro U 0€30I1acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO  (3I0POBOCIMHUTAHKE, COaJaHCUPOBAHHBIMPESKUM3AHITUH U
OTHbIXa, peryispHasipu3nuecKasaKTUBHOCTb ),
(hbU3MYECKOECOBEPILICHCTBOBAHUECTIPU3AHITUSXCITIOPTUBHO-
03JI0POBUTEIILHOUIEATEITLHOCTHIO;

6) TpynoBOe BocniuTaHMeE:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIOOUs, HWHTEpeC K
paznuyHbiM  chepaM  Tpo(EeCcCCHOHATBLHON  NEATETbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ TPWIOKSHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymieit mnpodeccun W pealn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIIaHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHUU BCEH JKM3HHU, TOTOBHOCTb K AaKTHUBHOMY
YYacCTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1ad MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpHl, TOHUMAaHHUE BIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpe/ibl, 0CO3HaHUE II100aTbHOrO XapaKkTepa dKOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMaTUYECKUX 3HAHMU 71 pElIeHust 3aJad B 00JIacTH
OKpYXaroliel cpeabl, IJaHUPOBAHHUE IIOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJISl OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM  IPAKTUKH, IIOHHMMaHHUE
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYUMOCTH JJIsI PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTYpOW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEA0BATEIBCKYIO AEATEIHbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBrble 1oruyeckue qefcTBUA:

BBISBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKW MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIUH,
OCHOBaHUS /17151 0000UIEHUS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (OpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (hakTax, MAHHBIX, HAOJIOJICHUSX M YTBEPXKICHUSX, Mpeajgaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHiL;

JieNaTh BBIBOJABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUIM
(mpsiMbIE U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BBIOMpATh CNOCO0 peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelIeHMs, BbIOMpaTh Haubonee MNOAXOMAMMA C  y4€TOM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrle ucciaenoBarejJbckue 1eicTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIIENOBATEIbCKANA HHCTPYMEHT IO3HAHMS,
bopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHUeCKOro 00beKTa, IBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBIICHUSIMU, ITPOIECCAMH;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOMIOJIEHUs, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOlecca, a TaKKE BbIJBUTAThH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH ACHUIIMTHE MH(POpPMAIIMU, JTaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOIIPOC U JIJIs PELICHUs 3a]1a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHEOOPMAIMIO PA3IUYHBIX BHUIAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh MH(OpMaIMIO, MPEJACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOSATEIHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOIIEHHUS, SCHO, TOYHO, I'PAMOTHO BBIpA)KaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3aJlayH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJibTarT;

B XOJIe¢ OOCYXXIICHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX)TAeMOU TEMBI,
mpoOJIeMBl, peIIaeMoi 3aja4d, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIOCTaBIIATh CBOM CYXJACHHUS C CYXKICHUSMH JPYIMX YYaCTHUKOB
JManora, oOHapyKUBaTh Pa3jiMyue U CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
(bopMyJIHpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBaHuS,
IPOEKTAa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeliCTBHUSA



Camoopranu3anus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENBHOM  pedUuieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JICUCTBHH M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3ysIbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a/1a4H;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaWJEHHBIX OIMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUAIM, OOBSCHATH IPUINHBI
JOCTKEHUSI WJIM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TMpU pelieHuH Yy4eOHbIX 3a/Jady, MPUHUMATh 1eJb COBMECTHOM
NEeATETBbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOH pPalOOTHI, pacmlpeeisaTh
BUJIbI palbOT, [OrOBapuBATHCS, OOCYX AaTh MPOLECC U Pe3yabTaT pPadoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTUAMH CTEPEOMETPUU TIpU
pELICHUH 3a7a4 U IIPOBEICHUM MATEMATUYECKUX PACCYKICHUN;

e TPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUSA U3 HUX NPHU PELICHHUH
Tr€OMETPUYECKUX 3a/1a4;

e KJACCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE TNPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B POCTPAHCTBE;

e CBOOOJHO OMNEpUPOBaTH TMOHSATUSMHU, CBA3AHHBIMM C YIJIAMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B NPOCTPAHCTBE, MEXKIy MPAMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3AHHBIMU C MHOTOT'PaHHUKaMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBbIE BHJIbl MHOTOIPAaHHUKOB (TMpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaiesaenunesa, Kyo);

e KJIAacCCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBS3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajjienbHOe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOWUTH CEYEHHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAAM  IHOBEPXHOCTEHM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), T€OMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (hOopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e  BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MaTEMaTHYECKUX OTHOLUEHUH M
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
MpU PEIICHUH MAaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpa3oOBbIBATh M HHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTABICHHYIO Ha
YepTekax U pUCYHKaXx;

e TMPHUMEHATH [OJIYYECHHBIE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh PEANbHBIE CUTYAllUH, MPUMEHATh M3yUYEHHbIE MOHSITHUS B
npolecce IOUCKA  PEHIeHUs MaTeMaTH4ecKu  C(OPMYIUPOBAHHOU
npo0JieMbl, MOJEINPOBaTh pealibHble CUTYallud Ha $3bIKE T'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, peliarh NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEINYHH;

e HUMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu GyHIAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IMJIWHIPHUYECKOM,
KOHUYECKOH U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYeHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacmo3HaBaTh Telia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1Iap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PaCIiONOkKEHUE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpalieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcCaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIICHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHATHOIIEPALIMMHAABEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYUCICHHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A PU PELICHNH;
CBOOOJTHO ONEPHUPOBATH TMOHSTHUIMHU, CBSI3aHHBIMH C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paXKeHUsI MHOTOTPAHHUKOB M TEJI BpaIllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHUS LUIMHIPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOISALIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKA3bIBATbI€OMETPUUECKUEY TBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmliuX HECKOJBKO INAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYMUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
ammaparta anreOpbl, pemiaTth MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX OSTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHuepasaeoB U Komrecrsouacon IAEKTPOHHEIC
n/n TeMIIPOTrPaMMBbI Bcero KonTposbHbIepadoThI Ipaxririeckuepador (muposrre)
bl o0pa3oBaTe/bHbIEPeCypPChl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 |
MPSIMBIX B IPOCTPAHCTBE
3 Hapannenbuﬁocn) IPSIMBIX U 2
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepHeHI[I/HiyJIHpHOCTL OpSIMBIX U )5
IUIOCKOCTEN B IPOCTPAHCTBE
VYTriael ¥ paccTosIHUA 16 1
MHororpaHHuK" 7 1
Bekropsl B mpocTpaHCcTBE 12
g [ToBTOpeHwme, 0606IL[CHI:I€ " 5 )
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME




11 KIIACC

KoanuyecrBouacos JICKTPOHHBIE
Ne HaumenoBaHnuepasaeioB u
n/n TeMIPOrpaMMbl Bcero KonTposbHbIepadoThI Ipaxririeckuepador (mupponsre)
bl o0pa3oBaTe/bHbIEPECYpPChI
1 AHQJIUTHYECKASITEOMETPUS 15 1
) [ToBTOpEHME, 0606meH1i1e " 15 |
cUCTeMaTH3alusl 3HAaHUH
OOBEMMHOrOrpaHHUKA 17 1
4 TenaBpaiieHus 24 1
5 [Tnomaau moBEpXHOCTH U 9 |
00BEMBI KPYTIIBIX TN
6 JBrxeHus 5 1
7 [ToBTOpeHue, 0606HI€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 2 0
[MPOT'PAMME







IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
Ne KosmnuecTBovacos
Harausy JIeKTPOHHBbIEU(PPOBLIEOOPA30OB
n | Temaypoka Be KoHTpoabHbI IIpakTnueckun
YeHusl aTreJibHbIepecypchl
/ ero | epaboThI epaboThI
n

OcHOBHBIE NpaBUIIa U300paXKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajieNIbHBIX MPSIMBIX (OTPE3KOB),
CEpeIMHBI OTpE3Ka

[TonsiTHst crepeoMeTpun: TOUKa,
npsiMasi, MI0CKOCTh, POCTPAHCTBO.
OcHoBHbIE MpaBUiIa H300paKEeHUs
Ha PUCYHKE TJIOCKOCTH,
napauIeNbHBIX IPSAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsTus: nepecexaronecs
TJIOCKOCTH, TTEPECEKArOITUECs
npsiMasi ¥ TJI0CKOCTb;
MOJTYTIPOCTPAHCTBO

[TonsTus: nepecexaroniecs
IJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ II0CKOCTb;
MOJTYIPOCTPAHCTBO

MHororpaHHuKH, H300paKeH1e
IPOCTEHIINX MPOCTPAHCTBEHHBIX




¢buryp, HECYIECTBYIOIMHUX 0OBEKTOB

MHororpaHHuKH, H300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEACTBUSA U3 HUX

AXcuoMsl CTCPCOMETPHUU U IICPBLIC
CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TEPBbIE
ciencTus u3 HuX. Crocoosl
3aJJaHUs OPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.
O003HauEHUANPAMBIX U TUIOCKOCTEH

10

N3o0pakeHne ceueHnit MUpaMU/IbI,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIAT
yepe3 ux peopa.
N3o6paxeHunenepeceyeHusnonydeH
HBIXTUIOCKOCTEH.
PackpammBaHrenoCcTpOCHHBIXCEUEH
niipa3HbBIMULIBETAMHU

11

N3o0pakeHne ceueHnit MUpaMu/IbI,
Ky0a U PU3MBbI, KOTOPBIE TPOXOIAT
yepe3 ux peopa.
N3o06paxeHunenepeceyeHusnonydeH
HBIXTUIOCKOCTEH.
PackpammBaHienocTpOeHHbIXCEUEH
niipa3HbBIMULIBETAMHU

12

N3o0pakeHne ceueHnit MUpaMu/IbI,




Ky0a ¥ MPU3MBbI, KOTOPBIC TIPOXOISAT
yepe3 ux peopa.
N300pakeHuenepeceYeHUs IOy YeH
HBIXTUIOCKOCTEH.
PackpaniBaHrenoCTpOCHHBIXCEUEH
Uipa3HBIMUIBETAMH

13

N3o06paxeHune cedyeHni mupamMuibl,
KyOa ¥ IpU3MBbI, KOTOPBIE IPOXOAAT
yepe3 ux peopa.
N300pakeHnenepeceyeHNn oIy YeH
HBIXIUTOCKOCTEH.
PackpammmBaHnenocTpoeHHBIXCEYECH
UIpa3HBIMHUIIBETAMH

14

Mertoa cnesoB AJist MOCTPOSHUS
CEeUEHUI

15

Merton cien0B A1 HOCTPOSHUS
ceueHuid. CBoMCTBa nepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

16

Meron cinenoB aiis IOCTPOEHUs
ceueHuid. CBOMCTBA NepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha péOpax.
Co31anue BHIHOCHBIX YePTEXKEN U
3aIUCh 1IaroB MOCTPOCHUS

18

ITocTpoeHune ceueHuil B nUpamuze,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3znaHue BBIHOCHBIX YEPTEXKEN 1
3aIMCh 1I1aroB MOCTPOEHUS




19

[TocTpoeHue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha pEéOpax.
Co3nanue BBIHOCHBIX YEPTEKEN U
3aIKCh IIaroB MOCTPOCHUS

20

ITocTpoeHne ceuenuii B nupaMu/e,
KyOe 1o TpéM To4yKaM Ha pedpax.
Co3nanue BBIHOCHBIX YEPTEKEN U
3aIlUCh 1IAroB IOCTPOEHUS

21

ITloBTOpEHME IIIAHUMETPUN:
TeopemMa 0 mpoNOPLMOHAIBHBIX
otpeskax. [lonoOuerpeyroiabsHIUKOB

22

IToBTOpEHME IIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUX Ha BBIHOCHBIX YEPTEXKAX.
HcTopusipasBUTUAIUIAHUMETPUH U
CTEpeOMETpUHN

23

KonrponsHas padora "AKCHUOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumMHoe pacronoxeHue npsMbIX B
npoctpaHcTse. CKpemyBarommecs
npsameie. [Ipuznaku
CKPEIIMBAIOIINXCS TPSMBIX.
[TapannensHblenpsMbIC B
IIPOCTPAHCTBE

25

Teopema 0 CylEeCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM
napajuleIbHON TaHHOHU IIPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALEH Ha




JTaHHOU mpsimoit. JlemMma o
nepeceYeHNUNapaIeTbHBIXTPSIMBIX
IUIOCKOCTBIO

26

[TapamensHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapayeaIbHbIX
npsMeIx. Teopema o
CKPEIINBAIOIIUXCATPIMbIX

27

[TapannenpHOE MPOEKTHUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIICIHLHOTO
MPOEKTUPOBAHUSL.
N3o06paxeHnepazHbIxpuryp B
MapaJuIeIbHONIIPOEKIIUN

28

[lenTpanbHas npoekuus. Yroic
COHAIIPaBJIEHHBIMU CTOPOHAMH.
YTroiMexynpsiMbIMHA

29

3aza4yu Ha JOKa3aTeNIbCTBO U
HCCIJIEIOBAaHKE, CBA3aHHbIE C
PacmoI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: TapaIeIbHOCTD IPAMOU
U IUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napaaienbHOCTH IPAMON U
IIJIOCKOCTH.
CpolicTBanapauIeIbHOCTUIIPSIMON U
IIJIOCKOCTH

31

FCOMeTpI/IquKI/Ie 3aJa4M Ha
BBIYHCJIICHUEC U NOKa3aTCIILCTBO,
CBA3aHHBIC C TApAJIJICIIBHOCTBIO
MPIAMBIX U IJIOCKOCTEH B




MPOCTPAHCTBE

32

ITocTpoeHune ceyenus, IPOXOASAIEro
4yepes JAHHYIO NPAMYIO Ha YEPTExKe
Y MApAJJIETBHOTO IPYTOW MPSIMOI.
PacuérotHOmeHMI

33

[TapamenpHas npoexkuus,
MPUMCHCHUC IJI1 TOCTPOCHUA
CeueHM Ky0a U mapasuiesenuIe/a.
CaoiicTBanapasienenurnena u
NPU3MBI

34

ITapaienpHble INIOCKOCTH.
IIpu3Haky napayienbHOCTH JBYX
IJIOCKOCTEMN

35

Teopema 0 napajIenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAAILEH Yepe3 TOUKY, He
[IPUHAJICIKALLYI0 JaHHOU
IIJIOCKOCTH U CIIEACTBUA U3 HEE

36

CBoiicTBa napaiesbHbIX
IJIOCKOCTEN: O MapaJlIEIbHOCTH
MPSIMBIX [IEPECEUCHUS TIPU
MIEPECEUCHUH JABYX MapaJuIeIbHbIX
IJIOCKOCTEN TPEThEN

37

CaoiicTBa napajuieIbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
napauIeNbHBIX TPSIMBIX,
3AKITHOYEHHBIX MEXKIY
napajuieJIbHbIMU IIOCKOCTAMH; O
MEPECCUCHUH NPSIMOU C ABYMSI




napajiCJIbHbIMH IIJIOCKOCTAMU

38

IToBTOpenue: Teopema ITudaropa na
IUIOCKOCTH

39

IToBTOpEHMUE:
TPUTOHOMETPHUAIPSAMOYTOIBHOTOTPE
YroJIbHHKa

40

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaenenumneaa

41

Brranciaenue JOJINH OTPE3KOB B KY66
" IPAMOYTOJIbHOM
mapaJyiCJICInIICac

42

[TeprieHAMKYASAPHOCTH MPAMOUN 1
mockoctu. [Ipusnak
NEPIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

43

[lepneHquKyIAPHOCTD MPAMOM U
miockoctH. [Ipru3Hak
MEPIEHANKYISIPHOCTH IPSIMOMN U
IUIOCKOCTH

44

Teopema o CyleCTBOBAHUU U
€AVMHCTBEHHOCTH MPSMOH,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHAUKYISIPHON
K INTOCKOCTH

45

IInockoCTH U epIIeHIUKYIISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPNCHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOTpaHHUKaX




47

[lepnienuKyIsip ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKymsipa u3
TOYKH Ha MPSIMYIO

48

[lepnieHIuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHne nepneHauKyspa u3
TOYKH Ha MPSIMYIO

49

Teopema o0 TpEX nepneHauKyJIsApax
(mpsiMast 1 oOpaTtHas)

50

Teopema o TpExX mepreHAnKyIIpax
(npsimast u oOpaTHast)

51

erJ’IMe)KIIy'CKpeH_II/IBaIOH_II/IMI/ICHHpH
MBIMH

52

[Touck nepreHIuKyITPHBIX TPSIMBIX
C TIOMOIIIBIO TIEPIICHIUKYJIISIPHBIX
IUIOCKOCTEH

53

OpToroHabHOEIPOEKTUPOBAHNE

54

IToctpoenue ceueHuii Kyoa, IpU3MBI,
IIPaBUJIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU

55

[Toctpoenue ceueHuit Kyoa, mIpU3MBL,
[IPAaBUWJIBHOM NUPAMHUJIBI C TOMOUIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
ITnockocTucumMmeTpuii B
MHOT'OI'paHHHUKaX

57

[Tpu3Hak neprneHIuKyJISpHOCTH
PsIMON U TNIOCKOCTH KaK CIICACTBHE




CUMMETpUHU

58

[IpaBriibHBIE MHOTOI'PAHHUKHU.
Pacuér paccTosHMI OT TOYKH 10
IUIOCKOCTH

59

ITpaBriIbHBIE MHOTOI'PaHHUKHU.
Pacuér paccTossHMIt OT TOYKH 10
IUIOCKOCTH

60

CrniocoObl OMyCTHTh
NEePICHINKYJISPBI: CHMMETpHS,
C/IBUT TOYKH IO TapauIeIbHON
IPSIMO

61

CaBur no HenapauienbHON IPSAMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponbnast pabora "B3anMuoe
pacrojoKeHUe MPSMbIX U
IJIOCKOCTEH B IpoCcTpaHCTBE"

63

[ToBTOpEHME: Yroa MKy MPSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEeopeMa KOCHHYCOB

64

IToBTOpEHME: Yroy MexIy
CKpCIIMBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy TPSIMBIMU
B MHOTOTpaHHUKAX

66

JIByrpanssiii yrosa. CBONCTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yIjla




67

[TepnenauKynsipHBIC TIIOCKOCTH.
CBolicTBa B3aMHO
MePIEHANKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHuKyJISpHOCTH
IJIOCKOCTEN; TeOpeMa O MpsSMOMN
MEepEeCEUCHUS JBYX TIOCKOCTEN
MEPIEHANKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOyTONBHBIN NTapajuIeICIUIIEe;
Ky0; U3MEpeHus, CBOICTBa
IPSIMOYTOJIBHOTO TIapajuIeIeTIUIIe1a

70

Teopema o AuaroHanu
MPSIMOYTOJILHOTO MapasuielienuIe/ia
U CIIEJICTBUE U3 HEE

71

CTCpCOMeTpI/I‘{eCKI/IC " MPUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3AaMMHBIM
PAacCIiOJIOKCHUEM NIPSAMBIX U
IJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAIOIHUECH
MpsAMBbIC, ITaPAJICIIBHBIC TIJIIOCKOCTH
B CTaHAAPTHBIX MHOT'OI'PAHHUKAX

73

Hapa mapajyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAOIHNUXCA MMPSAMBIX,
pacCTOAHUC MCIKIY
CKPCHIUMBAOIHUMUCH ITPAMBIMHA B
MMPOCTBIX CUTyalluAX

74

PaccTosiHue OT TOUKH J10 MJIOCKOCTH,
pacCTOSIHUE OT MPSIMOM 710




IJIOCKOCTH

75

Beruncnenue paccTossHUN MEXAY
CKPEILIMBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIBIO NIEPIEHIUKYIIIPHON
IUIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIJIOB. Teopema
ITugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXIPAHHOTO yIJIa

77

DneMeHTHI CPepruIecKoit
T€OMETPHH: T'€0/Ie3MYECKIE TUHUU
Ha 3emiie

78

KonrtponsHas padora "Yrisl u
paccrosiHus"

79

CucreMaTu3anus 3HaHUU
"MHOrorpaHHuK 1 €ro 3JeMeHThHI"

80

[Tnpamuna. Buael nupamu.
[IpaBunpHas nupamuaa

81

IIpusma. [IpsiMast 1 HaKkJIOHHAA
npusMsl. [IpaBunbHaspuzma

82

IIpssMoyt napainenenunen,
IIPSAMOYTOJIBHBIN MapajuIeIeIUIIe],
Ky0

83

BBINyKIJIBIEMHOTOTPAaHHUKH.
Teopemadiinepa

84

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbie U
MOJTyTPaBUIIbHbIE MHOTOTPAHHUKHU




Kontponbnaspabora

85 "MHuororpaHHuku" 1

26 [TonsiTve BEKTOpa Ha IJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3HocTBBEKTOPOB 1

89 [IpaBunonapannenenunena 1

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1
PasnoxxeHnue BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM IIJIOCKOCTH

92 CkansipHOEIIpOU3BEACHNE 1

93 Brruncnenue yria Mexmy 1
BEKTOPAMH B IIPOCTPAHCTBE

94 IIpocreiimuesagadyn ¢ BEKTOpaMH 1

95 | Ilpocreiimmesagaun ¢ BEKTOpaMu 1

96 | Ilpocreiimmesagaun ¢ BEKTOpaMu 1

97 [Ipocreiimue3anayn ¢ BEKTOpaMu 1

08 O06001IeHNEe " |
cHUcTeMaTH3alusI3HaHUI

99 O060061eHne u ) 1
cucTeMaTH3alsI3HaHu’

10

0 HToroBasikoHTpoJbHasgpaboTa 1

10
HroroBaskoHTposibHasgpaboTa 1




10
2

O06001IeHEe "
CUCTEMaTH3aLSI3HAHU I

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME

10




11 KIIACC

Ne

~

Temaypoka

KoanuecrBouacos

Bce
ro

KonTpoibHbie
padoThI

IIpakTH4eckue
padoThbI

HJarausyq
eHHA

iIeKTpOHHBbIenu(ppoBbIcOOpa30OBaT
eJIbHbIEpPeCypChl

[ToBTOpEHME TEMBI
"KoopauHaTel BeKTOpa Ha
MJIOCKOCTH U B IPOCTpaHCTBE"

IToBTOpenue Temsl "CraisspHOE
MPOMU3BEJECHNUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Boruncnenue yria Mexy
BEKTOpPaMH B IIpocTpaHcTBe"

IToBTOpEeHME TeMbl Y paBHEHNE
IIPSIMOM, MPOXOJALIEHN Yepes3 J1BE
TOYKH"

YPaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YPABHCHHUC INIOCKOCTHU
B OTpE3Kax

YPaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YPABHCHHC INIOCKOCTHU
B OTpE3Kax

BekropHoenpousseaeHue

JInneliHbIeHEPABEHCTBA,
JIMHEHHOENPOrPAMMHUPOBAHKE

JInHeHbIEHEPAaBEHCTBA,




JIMHEWHOETPOTrpaMMHUPOBAHUE

10

AHaIUTHYECKHE METOIBI
pacu€ra yriia MeX1y MpsSMbIMU B
MHOTOT'PaHHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTOI'PaHHHUKAX

12

(I)opMlea pacCcTodHud OT TOYKH
A0 TNIOCKOCTH B KOOpAWHATAX

13

HaxoxaeHue paccTostHuii OT
TOYKH JI0 MJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHui OT
TOYKH 10 IIOCKOCTH B
MPaBUJILHOMN TTUPAMUJIC

15

KonTponbnaspabora
"AHanutuyeckasreomerpus”

16

CeuyeHHSIMHOTOTPAaHHUKOB:
CTaH/IapTHBIEMHOTOT PAaHHUKHU

17

CequI/I}IMHOFOFpaHHI/IKOBI
METOACIICA0B

18

CedeHust MHOTOI'PAHHUKOB:
CTaHJapTHBIE TNIOCKOCTH,
MepecevyeHus MPSIMbIX U
IJIOCKOCTEM

19

HapaJ'IJ'ICJ'IBHBIe IIPsSAMBIC U
IIJIOCKOCTH: IapaJlJICIIbHBIC
CCUCHUA




20

[TapannensHbIe IPSIMbBIE U
MJIOCKOCTH: pacUY€T OTHOLLICHUI

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAOIHUMHUCS ITPAMBIMU

22

IlepnenguKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTAHAAPTHBIE Mapbl
NEPIEHANKYIISIPHBIX TUNIOCKOCTEN
U IIPSIMBIX, CHMMETpUU
MHOT'OI'PAHHUKOB

23

IlepneHuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEPIEHANKYIIIPAX

24

[leprieniuKyngpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYMCIIEHUS AJIUH B
MHOT'OI'paHHHKaX

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, ()OPMYJIbI
JUTSL TUTOILA/IeH, COOOpaKeHuUs
og00ust

26

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (DOpPMYJIIBI
JUTS TUTOITA/IeH, cCOOOpakeHus
nmonoous

27

IToBTOpEHMeE: mIomanu
MHOTOYTOJILHUKOB, (DOPMYJIIBI
JUTS TUTOTIA/IeH, cCOOOpakeHus
mogoous




28

IImomanu ceuenuit
MHOTOTPaHHHKOB: TUTOIIA A
MOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaXeHUs MO00us

29

IInomanm ceueHmit
MHOTOTPaHHHUKOB: TUTOIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS MO00Us

30

KonTponbhas padota
"[loBTOpEHNE: MHOTOI'PAaHHUKH,
CEYEHHS MHOTOTPaHHUKOB"

31

00béM Tena. O0beM
[PSAMOYTOJIBHOTO
napaiesienumnea

32

3anaun 06 yABOCHUU Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKIINH
yria

33

CrepeomeTrpuyeckue 3a1au,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaenenumnesaa

34

[Tpuxnanueie 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMa MPSIMOYTOIEHOTO
napajuieNienumneia

35

OO0BEMIIPAMONTIPU3MBI

36

CrepeomeTpuuecKme 3a1auH,
CBsA3aHHBIC C BBIYUCJIICHUEM




00BEMOB MPSMOMN TTPU3MBI

37

[IpuknagHeie 3a1a4u,
CBSA3aHHbIE C 00BEMOM MPSAMOIL
IIPU3MBI

38

Brruncnenmne o0bEMOB Tell ¢
IIOMOUIBIO ONPEIEITIEHHOTO
WHTETpaIa.
O0BEMHAKIIOHHOUITPU3MBI

39

Brruncinenue 006EMOB Ten ¢
IIOMOUIBIO ONPEIEITIEHHOTO
uHTerpana. OosEMImUpamMuIbI

40

dopmyna 00bEMa MUPAMHUIBI.
OTtHo1eHNEe 00HEMOB TUPAMHU/T
¢ 00IIUM yTJIOM

41

dopmyia 00bEMA TUPAMHE/IBI.
OTHoleHNEe 00HEMOB TTUPAMH/T
¢ o0IUM yTIIOM

42

CrepeomeTpuiecKkue 3a1auu,
CBsA3aHHbIE C 00bEMaMU
HaKJIOHHOUW PU3MBI

43

CrepeomeTpuuecKme 3a1aum,
CBSI3aHHBIE C 00BEMaMU
TTUPAMHU/TBI

44

IIpuknagHele 3a1a4u 110 TEME
"OO0BEMBI TEN", CBSI3aHHBIE C
00BEMOM HAaKJIOHHON TPU3MBI

45

[TpuknanHbie 3a1a49M 110 TEME
"O0OBEMBI TEN", CBSI3aHHBIE C




00BEMOM TTHPaAMUIBI

46

[Tpumenenne o0BEMOB.
Brrauciienue pacctostHus 10
IUIOCKOCTH

47

KonrtpomnbHnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuapuueckas HOBEPXHOCTD,
o0pa3yroniye HUIHHIPUIeCKON
MOBEPXHOCTHU

49

Hunmunaap. [psamoit kpyroBoii
uuusAp. [Tnomans
MOBEPXHOCTU LUITUHIPA

50

Konunyeckas moBepxXHOCTb,
00pa3yroIme KOHHIEeCKOM
noBepxHocTu. Konyc

51

Ceuenune KOHyca TUIOCKOCTHIO,
napajieIbHOMN MIIOCKOCTH
OCHOBAHUA

52

Y ceu€HHBIN KOHYC.
N3006paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTU KOHYCA

54

[Tnomane 0OKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

55

CTCpCOMeTpI/I‘leCKI/IC 3aJa4yu Ha




JI0KAa3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUH
WIMH]pA, KOHYyCca

56

CrepeomeTpHuuecKue 3a1a4 Ha
JIOKA3aTeIbCTBO U BBIYUCIICHNE,
MMOCTPOEHUEM CEUECHUH
LUIMHApPA, KOHyCa

57

[IpuknagHbie 3a1a4u,
CBSI3aHHBIE C HUIMHIPOM

58

[Ipuknaaneie 3a1auu,
CBSI3aHHBIE C LIWIMHIPOM

59

Coepa u map

60

[Tepeceuenue chepsl u mapa c
mockocThio. Kacanue mapa u
cdepbl IIOCKOCThIO. By u
n300paxeHuenapa

61

[Tepeceuenue cdepsl 1 mapa ¢
I10cKoCThI0. Kacanue mapa u
chepsl IockocThi0. Bug u
n300pakeHHenapa

62

Ypasuenue chepsr. [Tnomans
chepsl 1 e€ yacTei

63

Cummetpusiceps! U mapa

64

CrepeomeTpHuuecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUCHH
IUIOCKOCTBIO




65

CrepeoMeTpuyecKkre 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEUCHHI
TIOCKOCTBIO

66

IIpukianHeie 3agaun,
CBsI3aHHBIE CO C(hepoii U MmapoM

67

ITIoBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
noaoous

68

Pa3znuunbie KOMOMHAIINHU TEN
BpAILIEHUS] 1 MHOTOTPAaHHUKOB

69

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpatieHus"

71

Kontponbnas pabota "Tena u
MMOBEPXHOCTHU BpalieHus"

72

O06beM muuHapa. Teopema 06
00BbEME MPSAMOTO HUITUHIPA

73

Brruncnenmne o0bEMOB Tell ¢
MTOMOUIBIO ONPEIEITIEHHOTO
uHTerpana. OopEMKoHyCa

74

[Tnomaau OOKOBOU M HOJHOM
IMOBEPXHOCTU KOHYCA

75

CTCpCOMCTpI/I‘leCKI/Ie 3aJa4u,
CBA3aHHBIC C BBIYMCIICHUCM




00BbEMOB IWJIMHIpA, KOHYCa

76

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI U MIIOLIAAN
noBepxHocrel Ten"

77

O06BEéM mapa 1 1apoBoro
cekropa. Teopema 06 006BEME
mrapa. [lnomans chepsr.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, IapOBOTO
CErMEHTA U IapOBOT0 CEKTOPa

78

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM M1apa U IJIOIIAIbIO
chepsl.
COOTHOIIEHUAMEK Ty TUTOIIAISIM
UITOBEPXHOCTEN U
00bEMaMUIIOTIOOHBIXTEI

79

[TonobOHbIe TENa B
npocTtpaHcTBe. M3menenue
00bEMa Mpu moI00uH.
CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB T U TUIOMIACH
ITOBEPXHOCTEN

80

Konrpomnbnas pabdora "[Tnomaau
MMOBEPXHOCTU U 00BEMBI
KpYTJibIX TEen"

81

ﬂBI/I)KCHI/IH MMPpOCTPAHCTBA.




Orobpaxenus. [IBuxeHus u
paBeHCTBO (uryp.
OO01IHEeCBONCTBAABUKEHU N

82

Bunn nBukeHwMit:
IapaJuIeIbHBIN IEPEHOC,
[EHTpaJIbHAsI CAMMETPHS,
3epKaJIbHAsI CAMMETPHS,
MOBOPOT BOKPYT MPSIMOMH

&3

[IpeoOpazoBanus mopoowus.
[Tpsimast u chepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
MPUMEHEHUE JBUKEHUS

85

Konrtponbnas padora "BekTopsl
B IIpOCTpaHcTBe"

86

O6o6matomee moBropenue 11
HOHATHUI U METOI0B Kypca
reometpuun 10—11 kaccos,
cucTeMaTH3alys 3HaHWM:
"[TapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B MpOCTpaHCTBE"

87

O6o6matomee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reometpuu 10—11 kaccos,
cUCTeMaTH3allus 3HaHH:
"BekTopsbl B mpocTpaHcTBe"

88

O6o6matomee moBropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kiaccos,




CHUCTEMAaTH3aIs 3SHAHUH
"BekTopsl B mpocTpaHcTBe"

89

O606maromiee nopropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kiaccos,
CHUCTeMaTH3alrs 3HaHUIL:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 kimaccos,
CHCTeMaTH3alrs 3HaHWI:
"O6beM MHOTOrpaHHuKa"

91

Ob6o6maromee mosropenue 11
MOHATUI U METOJ0B Kypca
reometrpuun 10—11 kimaccos,
CHCTeMaTH3als 3HAHWI:
"ITnomany MOBEpXHOCTH U
00BEMBI KpYTIIBIX TEN"

92

Ob6o6maromee nosropenue 11
MOHATUN U METOJ0OB Kypca
reometrpuu 10—11 kimaccos,
CHUCTeMaTH3alrs 3HAHWI:
"[Tomraau MOBEPXHOCTU U
00BEMBI KpYTIBIX TEN"

93

HToroBaskoHTpoJIbHasApaboTa

94

HToroBaskoHTpoIbHasgpaboTa

95

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3alys 3HAaHUI




96

Ucrtopus pazsutus
CTEpPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUI1

97

Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTU

98

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX 1 KOMITbIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus
CTEPEOMETPUN KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX ¥ KOMIIBIOTEPHBIX




TEXHOJIOT U

Hcropus pa3Butus

10 CTEpEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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