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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
TeTpadp, KyO0. IlpencraBnenne o TpPaBUIBHBIX MHOTOIPAHHHMKAX: 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

[ToHsATHA: IWIMHIPUYECKAss IOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTb,
cepuueckass IOBEPXHOCTb, OOpasyrouue noBepxHocTed. Tena BpamieHus:
HWIMHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3auMHoe pacmnosioxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 Heé. OObEM mnpsMoil u
HAKJIOHHOM NpU3MBbl, IWINHAPA, MUpaMHUIbl U KoHyca. OO0BEM IIapa U MIapOBOTO
CErMEHTA.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAs OKojJo IpumHapa. llepeceyenune cdepsl u 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTrOrpaHHUKA,



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
IIPUMEHCHUEM JOCTW)KCHUW HAYKH U JICSITEIBbHOCTBIO YUYEHOrO, 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 (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIN PEXUM 3aHATUH U
OTJIIbIXa, peryispHas (u3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JIESITEIbHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodeCcCUOHATLHONW  JIEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIA BBHIOOD
Oynymeli mpodeccur W peamu3oBbBIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa30BaHHUI0 U



caMOOOpa30BaHUI0 HA NPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBIISAITH U XApPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpEENICHHs] TIOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKaIIH,
OCHOBAHMS /17151 0000IEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJIMMOIO aHAIMN3A;

BOCIIpUHUMATh,  (opMynupoBaTb U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEINbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHHSX, MPEIJiaraTh KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peIIeHMs, BbIOMpaTh Haumbonee MOAXOIAMMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUSA:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpPOILlECCa, a TaKXKe BbIIBUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pazlMyHBIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMH  OONIEHUs, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTUPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBaTh WJCH, HAIEJICHHBIE Ha TMOUCK
pELICHUS, COIOCTABJSATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jajgora, oOHapyKUBaTh Pa3iMyue M CXOJICTBO TO3WIIHMK, B KOPPEKTHOH (opme
dbopMyIMpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (PopMaT BBICTYIUICHHS C Y4ETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTaTra pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl TpW pemieHuH Yy4eOHbIX 3a/Jad, TMPUHUMATH 1e7b COBMECTHOM
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyJaromuiicst HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHUSIMH CTEPEOMETPUM MPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a]1ay;

e KJIACCH(UIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOA U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



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;

o BBINOJHATH ACUCTBUS HaJ BEKTOPAMH;

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;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

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;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

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.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
n/n NpOrpamMmblI Bcero Konrpoaibt TpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoTsbI pecypebi
1 BBenenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIxX B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmiynﬂpHocn) MPSIMBIX | 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUA 16 1
MHororpanHuKu 7 1
Bekrtopsl B mpocTpaHcTBe 12
2 HOBTOP@HI/IG, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ f::rl\;;];);:?"e PAIIEIOR M TEM Beero KounTtposbhbl IIpakTu4yeckue Sg[l)(zl:;:::fab:;)mnme
e padoThblI padoThI pecypesI
1 AHanuTHuyecKas reoMeTpHus 15 1
) [ToBTOpEHwMe, 0606IueHI/UIe u 15 1
cucTeMaTu3anus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [1nomaam noBepXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBUkeHUA 5 1
. [ToBTOpEHME, O606H1€Hlfe u 17 )
cHUCTeMaTH3aIus 3SHAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHOBHBIE TpaBUIIa H300PAKECHUS HA
PHCYHKE IJIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsiTHS cTepeoMeTpHun: TOUKa, IpsiMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIE
MpaBuIia U300paKEHHS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHst: nepecekaromuecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 iIo0CKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsaTHS: Mepecekaronmecs MIOCKOCTH,
nepeceKaroIuecs npsimast v IIOCKOCTh;
HOJYTIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, H300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBbEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHuit mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0OpakeHue nepeceueHus
IIOJIyYEHHBIX III0CKOCTEN. PackpaiunBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU L[BETAMU

11

N300paskeHre ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. M3o0paskeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETaMU

12

N300pakeHue CeuYeHNi MUpaMKIbl, KyOa U
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHne nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300paskeHre ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton ciaenoB sl HOCTPOCHUS CEYEHUI.
CBoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

16

Mertoz cieq0B 11t HOCTPOCHHUS CEUSHHH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeﬁ M 3aI1MCh HI1aroB
MOCTPOCHHSI

19

ITocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS

20

IToctpoeHue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOIMOPLHOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha
BBIHOCHBIX 4epTexax. Mictopus pa3Butus




IUTAHUMETPUH U CTEPEOMETPUN

23

Kontposnbnas padora "AKcruoMbI
crepeomerpun. Ceuenus"

24

Bzaumuoe PacCIioJIOKCHHUEC IPSMBIX B
npoctpancTBe. CKpeuBaronmecs
npsmsble. [Ipu3Haky cKkpemuBaromuxcs
MMpsAMBIX. HapaJIJIGJIBHBIe IpsAMBIC B
MIPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOM NapajuIeIbHON
JNAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMou. JleMMa o nepecedeHun
MapaJUIETIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTb TpeX NpsIMBIX. Teopema o
TpEX MapauledbHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCSI IPSAMBIX

27

[TapannensHoe MPOSKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA MapajIeIbHOTO
NpOEeKTHpOBaHus. M300paxeHne pa3HbIxX
¢buryp B napajsienbHON NPOESKIIUU

28

LlenTpasnibHas npoeKkus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3amaun Ha N1OKAa3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

[TonsATHA: MapasuIeTbHOCTD IPSAMON U




IUIOCKOCTH B npocTpaHctse. [Ipu3nak
MapajuIeNbHOCTU MPSIMON U TIIOCKOCTH.
CaoiicTBa napajuieIbHOCTH NPSIMOUN U
MJIOCKOCTH

31

FCOMeTpI/I‘IeCKI/Ie 3a1a41 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
nMapajyiCJIbHOCTBIO IPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAILIETO YEPE3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
MapajyIeabHOTO IPYyTron npsamoit. Pacuér
OTHOILIEHU I

33

[TapannenbHast TpOEKIUs, TPUMEHEHUE
ISl IOCTPOCHUS CeUeHH Ky0a 1
napauienenuneaa. CeoncTaa
napaiesIenune1a ¥ MpU3Mbl

34

[TapamiensHble wiockoctu. IIpu3Haku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapanieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He IPUHAJIEKAIYIO0 TaHHOU
IUIOCKOCTH U CJIEICTBUA U3 HEE

36

CaoiicTBa napaJuieIbHbIX MIIOCKOCTEN: O
MapajIeIbHOCTH MPSMBIX NTEPECCUCHUS
MpY MEPECEUCHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa mapajuIeNIbHBIX TUNIOCKOCTEH: 00
OTpe3Kax NapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY ITapauIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOMA C
IBYMSI TIApAIJICITEHBIMU TIOCKOCTSIMA

38

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a U MPsIMOYTOILHOTO
napaJiesenumneaa

41

Breraucnenue aiauH OTPE3KOB B KY66 u
MMpsAMOYT'OJIbHOM IIapalJICIICIIUIICAC

42

[TeprieHAMKYISAPHOCTH MPSAMOI 1
miockoctu. [Ipu3nak
MEPIEeHIUKYISPHOCTH IPSIMON U
MJIOCKOCTH

43

[lepneHUKyIAPHOCTD MPAMOM U
mockocTH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH MIPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOU, NPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K IUIOCKOCTH

45

[InockoCTH U EpIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPNCHAUKYIISIPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

47

[lepnienauKysip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKysipa U3 TOYKHA Ha
PSIMYIO

[lepneHquKyIsp U HAKJIOHHASA.

48 [TocTpoenue nepneHauKysipa 13 TOYKHA Ha
PSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIIApAX
(mpsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHANKyIsApax
(nmpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIBaOIUMUCS
IIPSIMBIMU
ITonck nepneHauKyYJIIIPHBIX MPSMBIX C

52 MOMOUIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHmii Kyoa, IpU3MBI,

54 MPAaBUWJILHON NUPAMHUJIBI C TTOMOUIBIO
OpPTOTOHAJIBLHOU MPOEKIINH
[Toctpoenue ceueHuii Kyoa, MpU3MBI,

55 [IPaBUJIILHON ITUPAMU/BI C TIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IIocKocTH. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOH U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér

paCCTOQHHﬁ OT TOYKH OO IIJIOCKOCTH




59

[IpaBuinbHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKHU A0 TUIOCKOCTH

60

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:
CUMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON NPAMON

61

CaBur 1o HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas pabdora "B3anmuoe
PacrosoKEeHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHUE: Yyroa MeXIy MPsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJBHHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEXKIY
CKPEIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckne METO bl BHIYUCIICHHS
yrila MeXy MPSMbIMU B MHOTOTpPaHHHKAX

66

JIByrpansblil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynspusie maockocTu. CBONCTBA
B3aWMHO NEPHEHAUKYJIIPHBIX TIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIAIpHOCTH
IIJIOCKOCTEM; TEOpeEMa O NPSMOU
[IepECEUYCHUs IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyronbHBIN Napasuiesenune; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumnena

70

Teopema o nuaroHanu nNpsiMOyrojJbHOrO
napajuiesIenunea u CIeCTBUE U3 Heé

71

CrepeomeTpruecKkue U MPUKIIaIHbIE
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/IeI CKpCIIUBAOIHECS IPSAMEIC,
napaJiyiCJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapajjiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHNC
MCXKAY CKPCIINBAOIIUMHUCA TIPSIMBIMUA B
MMPOCTBIX CUTyalHUAX

74

Paccrosnaue oT ToukH J0 IINIOCKOCTH,
pPacCTOsAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTossHuN MEXIy
CKpELIUBAIOIIHUMHUCS MPSIMBIMHU C
ITOMOUIBIO NEPIICHIUKYJIAPHON IIIIOCKOCTH

76

TpéxrpaHHblil yroy, HepaBeHCTBa IS
TpexTpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJIa

77

DIeMEeHTHI CPePUICCKON TEOMETPHH:
reoJIe3nYeCcKUe JIMHUMU Ha 3emiie

78

Konrponbnas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHuM "MHOTOrpaHHUK




U €70 DJIEMEHTEI"

IInpamnpa. Buael mupamun. IpasunbHas

80 1
nupamuia

21 IIpusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

20 [IpssMo#t napainenenunen, 1
IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinyxibie MHOrorpanHuku. Teopema |
Ditnepa
Brinyxkible MHOrorpanHuku. Teopema

84 Ouinepa. [IpaBriibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbhas padora "MHuororpanHuxu" 1

26 IlonsiTve BEKTOpa Ha IUIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BEKTOpOB 1

89 [IpaBuno mapamienenumnena 1

90 YMHOK€eHUE BEKTOpa Ha YNCII0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe pou3BeCHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 IIpocreiine 3ana4u ¢ BEKTOpaMu 1




96 [Ipocreiiue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1
98 O06o001IeHre U cucTeMaTu3alus 3HaHU | 1
99 O00011eHEe ¥ cucTeMaTh3alus 3HaHuil 1
100 Hrorosas koHTpoibHas paboTa 1
101 Hrorosas koHTpoipHas paboTa 1
102 O06o001IeHre U CUCTEMAaTU3aI 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo yacos i DJIeKTPOHHbIE
aTa
uudposbie
Nen/m | Tema ypoka Konrpoabueie | IlpakTuuyeckne | H3y4eHH
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl

| IToBTOpenue TeMbl "KoopauHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHnue TeMbl "Beruucienue yria |

MEXJly BEKTOpaMU B IIPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, |

MPOXOISIICH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, 1

YpaBHEHHE IIOCKOCTH B OTPE3KaxX
6 YpaBHEHUE ILUIOCKOCTH, HOPMAJIb, 1

aBHEHUE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHbIe HEPABEHCTBA, JTMHEHHOE |

IIPOrPaMMHUPOBAHHE
9 JInneliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MIPOrpaMMUpPOBAaHNE
10 AHanutuyeckue MeTobl pacuéra yria 1

MEX/1y IPSIMbIMH B MHOT'OI'PaHHUKAX
1 AHanuTHyeCcKue METOBI pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOTPaHHUKAX




®dopmysia pacCTOSHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPIUHATAX

13 Haxosxnienue paccTostHUM OT TOYKH 10
TIJIOCKOCTH B Ky0Oe

14 Haxosxnienue paccTostHui OT TOUKH 10
IJIOCKOCTH B IPABMWJILHOM MUpPAMU/IE

15 KonrponbHas padora "AHaiuTHueckas
reometpus’”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, IIEPECEUEHUs NPSIMbIX U
IUIOCKOCTEH

19 [TapanenbHble NpsSIMbIE U TIIIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenbHble NpsIMbIE U MIIIOCKOCTH:
pacy€r OTHOLIEHU
[TapamiensHbIe PSIMBIC U TIJIOCKOCTH:

21 YIJIBl MKy CKPEIIMBAOIIIUMUCS
MIPSMBIMU
[TepnienguKyIsIpHBIC IPSMBIC H

” IJIOCKOCTH: CTaHIAPTHBIC IMaphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[lepnienuKyIsIpHBIC TIPSMBIC U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MEPIEHAUKYIISIPAX




24

[lepnieniuKynsipHbIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS UIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JIIsI
10 e, COOOpaKeHUs TOJ00US

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIbI JIISt
TJI0IAIeH, COOOpaKEeHUS TO00Us

27

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI TS
Iomaaen, cooopakxeHus moaoous

28

[Tnomaau ceyeHnit MHOTOTPaHHHUKOB:
IUIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEHHSI TOT00MS

29

[Tnomanu ce4eHUt MHOTOTPaHHHKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOA00HS

30

Kontposnbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anaun 00 yaBOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKIIUH yTiia

33

CrepeoMeTpHuueCcKue 3a7jaui, CB3aHHBIE C
00BEMOM MPSIMOYTOIILHOTO
napaJiesienumnena




[Ipuknagubie 3a1a4m, CBSI3aHHBIE C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BbEM IpsIMON TPU3MBI

36 CrepeoMeTpHuuecKue 3a7jauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TPSMOM MTPU3MBI

37 [IpuknanHele 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSIMOI PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIIBIO

38 onpenenéHHoro uHTerpaita. Oobém
HAaKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpaina. OobéM
MApaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOLIEHUE
00BEMOB NUpaMuJL ¢ OOIIUM YIIIOM

A1 ®opmyna 00bpéMa nupamuel. OTHOIIEHHE
00BEMOB MUPAMHU/] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHuuecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBI

13 CrepeomeTpHuuecKue 3a1auu, CBsI3aHHbIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OObEMBI

Ten", CBsI3aHHBIE C O0BEMOM TUPAMUIBI




[Ipumenenne 00bEMOB. Brruncnenue

46 pacCTOSIHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yromne MWIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoin KpyroBon HUIMHIP.
[1nomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 0Opa3yomme
KOHHMYECKOU noBepxHocTu. Konyc

51 CedeHue KOHyca IIOCKOCTBIO,
MapaiyIeIbHOM MIJIOCKOCTH OCHOBAHUS

5) VYceuénnblil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaabs 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BHIYHCIICHHE,
MIOCTPOEHUEM CEUEHU HUINHAPA, KOHyCa
CrepeomeTpuiecKkue 3aj1a4r Ha

56 JI0Ka3aTeIbCTBO U BEIUHCIIEHHE,
MOCTPOEHUEM CEUCHUH ITUIIMH]Ipa, KOHYyCa

57 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C

MUIMHAPOM




58

[Ipuknagubie 3a1a4m, CBSI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0pakeHue mapa

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62

Ypasuenue cheprl. [Lnomans chepsr u e€
yacTeu

63

CummeTtpust cepsl U 1mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHHI IIIOCKOCTHIO

66

HpI/IKHaI[HBIC 3aJa4M, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHIaPTHbHIE
nonoous

68

Paznuunnie KOM6I/IH3HI/IH TCJI BpallICHUA U
MHOTI'OI'PaHHUKOB

69

3amauu 1o Teme "Tesa u MOBEpXHOCTH




BpaieHus"

70

3anaun no teme ""Tena ¥ MOBEPXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O06wém nnnunapa. Teopema 06 00bEMeE
IpsSIMOTO IIMJIHHAPA

73

Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. Oobém
KOHyca

74

ITmomaay OOKOBOM M IOJIHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aJ1a4u, CBsI3aHHbBIE C
BBIYUCJICHHEM 00BEMOB IIMITHMH/IPA,
KOHyca

76

[Mpuknanueie 3anaun o reme "OOBEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"
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