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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-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOIpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennass Teopema I[ludaropa. I[lupammpa: n-yronpHas mnUpaMuja,
npaBwibHas U yceu€HHass nupamuabl. CpoiictBa pébep M OOKOBBIX TIpaHeil
[IpaBWJIBHOW mupamuibl. IIpaBuUibHBIE MHOTOIpDAaHHUKM: IIpaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadap, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
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 KITACC
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e yBaXarb TPYL,
pe3yJibTaTel TpyAa,
TPYAOBBIE U
npodeccuoHaIbHbIE
JOOCTHUKXCHHUSA CBOUX
3EMIIIKOB, UX BKJIa
B Pa3BHUTHE CBOETO
IIOCEIICHHUs], Kpas,
CTpaHbl, TPYIOBbIE
JIOCTHOKCHHSI
pOCCHIICKOTO
Hapo/a;

e JIEATEIIHHO
BBIpaXKaTh
MI03HABATEILHEIC
UHTEPECHI B Pa3HBIX
IPEIMETHBIX
o0acTsx ¢ y4étom
CBOUX MHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KEHU M

B3aumuoe
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pacrosoXeHue
MPSIMBIX B
MIPOCTPAHCTBE
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COBPEMEHHOMN HAy4YHOI
KapTUHE MUPA, TOCTHIKEHUIX
HayK{ U TEXHUKH,
apryMEHTHPOBaHHO
BBIPQKATh IOHUMAHHE
3HAYCHHS HAYKHU B KU3HH
POCCHICKOTO 00IIIeCTBa,
o0ecreueHUH ero
0e30I1acHOCTH,
TYMaHUTapPHOM, COIIUAIBHO-
SKOHOMUYECKOM Pa3BUTHHU
Poccu

HapaJ'IJ'ICJ'IBHOCTb
MMpSAMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBEC

but6mmoreka [{OK
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JIEMOHCTPUPOBATH HABBIKU
KPUTHUYECKOT'O MBIILJICHHUS,
OnpeeNeHUsl JOCTOBEPHOM
Hay4YHOU MH(OpMALIUU U
KPUTUKH aHTHHAYYHBIX
IIPEACTABIICHUM;

[leprnieH UKy ISIPHOCTD
MPSIMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE
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pa3BHUBATh U IPUMEHATH
HaBBIKU HaOJIIOICHUS,
HAKOIUICHUS U
cucreMaTH3anuu GpakToB,
OCMBICJICHHUS OIIbITAa B
€CTECTBEHHO-HAYYHOHU U
ryMaHHUTapHOH 06acTax
IIO3HAHUS,
UCCIIEI0BATEIbCKON
JeATEIbHOCTH.

Vsl u pacCTosAHUA

16

but6mmoreka [{OK

¢ IIPOSABIIATH
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BOCITPUUMYHBOCTH K
pa3HBIM BHJIaM
HCKYCCTBA,
IIOHUMATh
SMOIMOHAILHOE
BO3JIEHCTBHE
UCKYCCTBa, €ro
BIIMSIHHUE Ha
MOBEJICHUE JIFOCH,
YMETh KPUTUYECKU
OLIEHHUBATH ATO
BIIUSIHUE;

MHororpaHHuKu

but6mmoreka [JOK
https://m.edsoo.ru/7f413034

CO3HAaBATh
IIPUYACTHOCTD K
MHOTOHaIlHOHAJIBHO
My Hapoay
Poccuiickoit
®enepanuu,
Poccuiickomy
Oreuectny,
POCCUICKYIO
KYJIbTYPHYIO
UJCHTUYHOCTB; -
JEMOHCTPUPOBATh
HaBBIKU
KPUTHUYECKOT O
MBIILLUIEHMS],
OIpeeIeHus
JIOCTOBEPHOM




Hay4YyHOU
uH(popMaIuu U
KPUTHUKH
AHTHUHAYYHBIX
MIpEeJCTaBICHU I

ACATCIIBHO BbIpaXXaTb

IMO3HAaBATCJIBHBIC HHTCPECHI B

Bexkrops! B 12 bubmuorexa [JOK Ppa3HBIX MPEIMETHBIX

MPOCTPAHCTBE https://m.edsoo.ru/7f413034 | obmacTAx ¢ y4€TOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH,
NOCTH)KEHUN

[ToBTOpEHME, 5 bubnuorexa [JOK e I[IPUHHUMATh

o0oOuieHue u https://m.edsoo.ru/7f413034 AKTHBHOE

CUCTEMaTH3AITUS TPaKIAHCKOE

3HaAHUU y4acTH€ Ha OCHOBE

YBa)KEHHsI 3aKOHA U
IPaBONOPsIJIKa, IpaB
1 CBO0OJI
COTpaXKJiaH; -
pa3BUBaTh U
HNPUMEHSTh HaBBIKU
HaOJII0IeHN,
HaKOIIJICHUS U
cucTeMaTH3aluu
(axToB,
OCMBICJICHHS OTIbITA
B €CTECTBEHHO-
Hay4HOU U
T'YMaHUTapHOU




001acTIX O3HAHNUS,
HUCCIIEN0BATEIbCKOMN
JIeATeIIbHOCTH.PA3BU
BaTh U IPUMEHSITh
HaBBIKH
HaOJIF0IeHN,
HaKOIICHUS B
CHCTEeMaTH3al1
(akToB,
OCMBICJICHUS OIIbITa
B €CTECTBEHHO-
Hay4YHOU U
r'yMaHUTapHOU
00JIaCTSIX MO3HAHMS,
HCCJIEI0BATEIbCKOM
JIeSITESILHOCTH.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

Ne
n/
n

HaunmenoBanu
€ pa3/ieJioB U
TEeM
NMporpamMmblI

KoanuyecTBO 4acoB

Bcer
0

KoHnTposbHbI
e padoThI

IIpakTHyeckn
e padoThI

JyieKTpoHHbIEe (LM pOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

IlesieBble OpHEHTHPBI
pe3yJbTaToB
BOCIUTAHUSA

[ToBTOpEHME,
0000111cHE U
CHCTeMaTH3aIu
s1 SHAHUM

15

bub6anoreka IHHOK
https://m.edsoo.ru/7f41303

4

e UMETh
OpHUEHTAITIIO
Ha
OCO3HAHHBIN
BbIOOD chepsl
TPYIOBOH,
npodeccuonat
bHOU
NESATCIIEHOCTH
B POCCHUICKOM
o01IecTBe ¢
YUETOM
JMYHBIX
KU3HEHHBIX
IUIAHOB,
noTpeOHOCTEH
CBOEH CEMBH,
00111eCTBA;

AHanutnyeckas
reOMETpUs

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

JIeATEIIbHO BBIPAXKaTh
MIO3HABATEJIbHBIE
MHTEPECHI B Pa3HBIX
peIMETHBIX 00J1acTAX
C YYETOM CBOHX




WHTEPECOB,
CIIOCOOHOCTEH,
JIOCTYDKCHMIA,

O0BéM
MHOTOTpaHHHUKA

17

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

OnanaTh
MIPEJICTABICHUEM O
COBPEMEHHOMN HAYYHOHN
KapTHUHE MHUpa,
JOCTIDKCHHSX HAYKH U
TeXHHKHU,
apryMEHTHPOBAHHO
BBIPQKATh IOHUMAHHE
3HAYCHUS HAYKH B
JKU3HH POCCUHCKOTO
o0111ecTBa,
o0ecreueHUH ero
0e30I1acHOCTH,
TYMaHUTapHOM,
COITHATBHO-
SKOHOMHUYECKOM
pasButuu Poccuu;

Tena Bpamenus

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

JEMOHCTPUPOBATh
HaBBbIKU KPUTHYECKOTO
MBILLICHMS],
OIpeeIeHUs
JIOCTOBEPHOM HAay4YHOU
UH(pOpPMaLIUU U
KPUTHKU aHTHHAY4HbIX
MIPEACTaBICHUI

ITmomaan

bu6mmoreka [IOK

pa3sBUBATh U IIPUMCHATH




MTOBEPXHOCTH U
00BEMBI
KPYTJIBIX TEJ

https://m.edsoo.ru/7f413034

HaBBIKM HAOJIIOIEHMUS,
HAKOIIJICHUS 1
CHCTEMaTH3alluU
(haKTOB, OCMBICIICHHS
OITBITA B €CTECTBEHHO-
Hay4yHOH U
T'yYMaHUTapHOU
001acTIX TO3HAHHUS,
HCCJIeI0BATEIbCKOM
JIeSITeIbHOCTHU

JACMOHCTPUPOBATDH
HAaBbIKHM KPUTHUYCCKOI'O
MBIIIJICHUA,

bubmuorexa [JOK OIpeACIICHUS
JIBYKEeHUS 5 . .
https://m.edsoo.ru/7f413034 JIIOCTOBEPHOU HAyYHOU
UH(pOpMaLIUU U
KPUTHKU aHTHHAYYHBIX
MIPEACTaBICHUI
[ToBTOpEHME, 17 bu6mmoreka [JOK o0JazaTh
000011eHHE U https://m.edsoo.ru/7f413034 IpEeCTaBICHUEM O
cHUCTeMaTHh3aI1 COBPEMEHHOU Hay4YHOI
sl 3HAHMI KapTHHE MUpAa,

JOCTHKEHUSIX HAYKU U
TEXHUKHU,
apryMeHTHPOBAaHHO
BbIpa)kaTh IOHUMAaHUE
3HAYCHHA HAYKU B
JKU3HU POCCUICKOIO
o0IecTBa,




o0ecreYeHny ero
0€e30IacHOCTH,
T'YMaHUTapHOM,
COIMAILHO-
SKOHOMHYECKOM
pa3Butuu Poccun

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Konrpoabnbie | IIpakTuyeckune | H3YUCHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
OcHoBHbIE TIpaBUJIa U300paKEHUS HA
| PHUCYHKE IJIOCKOCTH, MapajlyIebHbIX ) bubnuoreka [IOK
IPAMBIX (OTPE3KOB), CEPEIHHBI https://m.edsoo.1u/7f413034
oTpe3Ka
[IoHATHA cTepeomMeTpUn: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
) OcHoBHbIE TIpaBUiIa U300paXKEHUs Ha 1 bubnnorexa [JOK
PHUCYHKE IIJIOCKOCTH, MAPAIUIEIIbHBIX https://m.edsoo.ru/7f413034
IPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka
[TonsiTHs: mepecekaromecs
3 IUIOCKOCTH, IIepeceKaroIuecs npsmas 1 bubmmorexa [TOK
> 1P o p https://m.edsoo.ru/7f413034
U TUIOCKOCTD; ITOJIyIIPOCTPAaHCTBO
[TonsiTUA: nepecekaronuecs
4 IUIOCKOCTH, NIEpECEKaroIuecs mpsmas 1 bubmmorexa [TOK
- T1ep p https://m.edsoo.ru/7f413034
Y TUIOCKOCTD; ITOJIyIIPOCTPAHCTBO
MHororpaHHUKH, U300paxKeHe
5 MIPOCTEUIINX MPOCTPAHCTBEHHBIX 1 bubnmorexa [IOK
P poCTP https://m.edsoo.ru/7f413034
buryp, HECYIECTBYIOIMMUX 00BEKTOB
6 MHoTOrpaHHHUKH, N300paKeHNE 1 bubmuorexa [JOK

MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/7f413034




¢buryp, HECYIIECTBYIOIMHUX 00BEKTOB

. AKCHOMBI CTEPEOMETPUH U TIEPBbHIE bubnuoreka [IOK
CIICACTBHUS U3 HUX https://m.edsoo.ru/7f413034
2 AKCHOMBI CTEPEOMETPUHU U TIEPBbIE bubnnoreka [JOK
CIIEACTBHUS U3 HUX https://m.edsoo.ru/7f413034
AKCHOMBI CTEPEOMETPUH U NIEPBHIE
cnenctBus u3 HuX. CrocoOsl 3a1aHus
9 MPSIMBIX U MIJIOCKOCTEN B bubmotera [JOK
P https://m.edsoo.ru/7f413034
npoctpancTBe. O003HAYEHUS MPSIMBIX
Y TJIOCKOCTEN
N3o0pakeHne CeUeHU MUPaMU/IBI,
Ky0a U IpU3MBbI, KOTOPBIE TPOXOIAT
yepes ux péopa. M3obpaxkenue
10 Hepeceqegmlpnml ‘{eH}:—IHX bubmotera [JOK
P . y https://m.edsoo.ru/7f413034
mockoctel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
LBETaMHU
N3o0pakeHre CeUeHUI MUPAMU/IBI,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOAT
yepes ux péopa. M3obpaxkenue
11 Hepeceqegmlpnml ‘{eH}:—IHX bubmotera [JOK
P . Y https://m.edsoo.ru/7f413034
mockoctel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
LBETaMHU
12 N300paxeHne ce4eHui MupamMuibl, bubnnorexa [JOK

Ky0a ¥ MpU3Mbl, KOTOpPbIE IPOXOJSAT
yepes ux péopa. M3obpaxkenue
[IEPECEUECHMS TTOITYYEHHBIX
m1ockocTel. PackpamurBanue

https://m.edsoo.ru/7f413034




MOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

N3o0pakeHne ceueHnii MupaMu/Ibl,
Ky0a ¥ IpU3MBbl, KOTOPBIE IPOXOAT
yepe3 ux péopa. M3obpaxenue

13 MEePECEUCHUS MOTYUYECHHBIX bubmorexa HOK
p . Y https://m.edsoo.ru/7f413034
miockocrel. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LIBETaMH

14 Merton crenoB A MOCTPOSHUS bubnmoreka [JOK
CEUCHHI https://m.edsoo.ru/7f413034
Merton cneoB 1Sl TOCTPOEHUS

15 ceuenuit. CBolicTBa 1e é)cequI/H?I bubmorexa HOK

' vp https://m.edsoo.ru/7f413034
MPSIMBIX U TJIOCKOCTEH
Meron cnenoB A MOCTPOEHUS
16 ceuenuii. CBolicTBa 1e §cequHﬁ bubmorexa HOK
' vp https://m.edsoo.ru/7f413034
MPSIMBIX U TJIOCKOCTEH
[TocTpoenune ceueHnit B mupaMue,

17 KyOe 1o TpéM To4yKkaMm Ha pedpax. bubnmorexa [IOK
CozlaHne BBIHOCHBIX YEPTEKEN U https://m.edsoo.ru/7f413034
3alUCh 1IaroB MOCTPOEHUS
[TocTpoeHue ceueHunii B nupamue,

18 KyOe 1o TpéM TouykaMm Ha pebpax. bubnuorexa [JOK
Co31aH1e BEIHOCHBIX YEpPTEkKEN U https://m.edsoo.ru/7f413034
3aMKCh 1Iar0B OCTPOEHUS

19 ITocTpoeHue ceueHunit B nupamue, bubmuorexa [JOK

KyOe 1o TpéM Toukam Ha péOpax.
Co3aH1€e BEIHOCHBIX YEPTEKEN U

https://m.edsoo.ru/7f413034




3aIlliuCh HI1aroB MMOCTPOCHUMA

IlocTpoeHne ceueHnuii B mupaMu/e,
KyOe 1o TpéM To4yKkaM Ha pedpax.

bu6nunoreka [JOK

20 Co3z/anne BRIHOCHBIX YEePTEXKEH U https://m.edsoo.ru/7f413034
3aMKCh IIaroB OCTPOCHUS
IToBTOpenue manumerpun: Teopema

21 0 MPONOPLHOHATIBHBIX OTPE3KAX. bubmmorexa LIOK

https://m.edsoo.ru/7f413034

[Togo6ue TpeyroJsHUKOB
[loBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha

22 BBIHOCHBIX 4eprexax. Mcropus bubmmorexa LIOK

https://m.edsoo.ru/7f413034

Pa3BUTHS TUTAHUMETPHUH U
CTEpPEOMETPUU

23 KonrposnbHas padora "AKCHOMBI bubnuorexa [IOK
crepeomerpun. Ceuenuns" https://m.edsoo.ru/7f413034
B3anMHoe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpelmBaromuecs

24 npsiMslie. [IpusHaku bubmuorexa [JOK
CKpPELINUBAIOIIUXCS IPAMBIX. https://m.edsoo.ru/7f413034
[TapannensHble NpsMbIE B
MIPOCTPAHCTBE
Teopema o CyliecTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOU
napasuieibHON JaHHOW MPSMOM,

25 MIPOXOIALLEH Yepe3 TOUKY bu6mmoreka [IOK

MIPOCTPAHCTBA U HE JIeXKAIllel Ha
JTaHHOW npsimoit. Jlemma o
[IEPECEUCHUH NapaJUIEIIbHBIX MPSAMBIX
IUIOCKOCTBIO

https://m.edsoo.ru/7f413034




[TapanienbHOCTb TPEX MPSIMbIX.
Teopema o0 TpEX mapanneabHbIX

bubmnoreka [IOK

26 npsiMbIX. Teopema o https://m.edsoo.ru/7f413034
CKPEILMBAIOIIUXCS MPSAMBIX
[TapannensHOE MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapaLICIHLHOTO
27 npoekTrpoBanus. M3obpaxenue bbmmorexa [TOK
. https://m.edsoo.ru/7f413034
pasHbIX (DUTyp B MapaIeIbHON
IPOEKLINAN
EHTPAJIbHAS IPOEKIHS. YTOJII C
28 Ic_f)HarII)paBneHHLIIOMI/I CTOpOHaMHU. YTOJI bubamorexa [OK
https://m.edsoo.ru/7f413034
MEX1y NPSIMbIMU
3aa4uu Ha JOKa3aTeIbCTBO U
29 HCCIICAOBAHUE, CBA3AHHBIC C bu6mmoreka [JOK
pAacIOIOKEHUEM IPSIMBIX B https://m.edsoo.ru/7f413034
IIPOCTPAHCTBE
[ToHATHA: mapaIeIbHOCTD PSAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
30 [apaJuIEIbHOCTH NPSMOU U bubnuoreka [IOK
iockocTy. CBolicTBa https://m.edsoo.ru/7f413034
[apaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH
I'eomeTpuueckue 3agaun Ha
BBIUHCJIEHHUE U JOKA3aTEIbCTBO,
31 CBSI3aHHBIE C [1aPaJUICIBHOCTHIO bubmmorexa LIOK
. https://m.edsoo.ru/7f413034
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE
32 ITocTpoeHue ceyeHus, IPOXOIALLIEro bubnuoreka [IOK

yepe3 JaHHYIO NPSIMYIO Ha YEPTEXKE U

https://m.edsoo.ru/7f413034




MapajuieIbHOTO JIPYTrod MPSMO.
Pacuét oTHOMIEHMIT

[TapannensHas npoekuus,
MMPUMCHCHUEC I TOCTPOCHUA

33 cedeHuil Kyba 1 napasuienenunesia bubmorexa HOK
Sy P ' https://m.edsoo.ru/7£413034
CRoiicTBa mapayyienenumneaa u
MIPU3MBI
34 [TapannensHble mockocTy. [IpuzHaku bubnuoreka [IOK
MapaJUIEIbHOCTH JIBYX IUIOCKOCTEH https://m.edsoo.ru/7f413034
Teopema 0 napajIenbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
35 OXOLSIILICH YeDes TOUKY. He bubnnorexa [JOK
MPOXOJIAIICH U TOUKY, H
p P Z/’ https://m.edsoo.1u/7f413034
IIPUHAUIEKAITYI0 JAHHOW IIIOCKOCTH
U CIIEICTBUS U3 HEE
CBoiicTBa napayyienbHbIX
IUIOCKOCTEN: 0 mapajuieIbHOCTH
36 epeceue bubnnoreka [JOK
TPSIMBIX T YCHHUSI IPU
P P P https://m.edsoo.ru/7f413034
MEePECEUCHHH JIBYX NapaJlIeIbHBIX
IJIOCKOCTEN TpeThen
CBoiicTBa napayjieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kkax
napauIebHBIX MPSIMBIX,
37 3aKITIOUYEHHBIX MEXK]] bubmorexa LOK
Y https://m.edsoo.ru/7f413034
napajuieJIbHbIMU MIOCKOCTAMHU; O
NIEPECEYCHUH NIPSAMOU C ABYMS
NapajuIeIbHBIMU IIOCKOCTSIMU
13 [ToBTOpenue: TeopeMa [Tudaropa Ha bubnuoreka [JOK

IJIOCKOCTH

https://m.edsoo.ru/7f413034




IToBTOpEHME: TPUTOHOMETPHUS

bubmnoreka [IOK

39
PSAMOYTOJILHOTO TPEYTOJIbHUKA https://m.edsoo.ru/7f413034
40 CaoiicTBa Ky0a 1 MPSMOYTOJIBLHOTO bubnmorexa [JOK
mapajuieNenunena https://m.edsoo.ru/7f413034
A1 Brruucnenue ajMH OTpe3KOB B KyOe u bubnnorexa [JOK
NPSIMOYTOJIBHOM ITapajuieNennunene https://m.edsoo.ru/7f413034
IlepneHAUKYIAPHOCTD IPAMOMN U
47 mockocty. [Ipusnak bubnuoreka [IOK
NEPIEHANKYIISIPHOCTHU IIPSIMOM U https://m.edsoo.ru/7f413034
IUIOCKOCTH
IleprieHAMKYIAPHOCTD NMPAMOU U
13 miockoctu. [Ipu3Hak bubnumorexa [IOK
NEPIEHANKYIIAPHOCTU IIPIMOMN U https://m.edsoo.ru/7f413034
IUIOCKOCTH
Teopema o CyliecTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOIA,
44 MIPOXOJSIIEH Yepe3 TOUK bubmmorexa [JOK
poXoIIL p y . https://m.edsoo.ru/7f413034
MIPOCTPAHCTBA U NMEPIEHANKYIISIPHON
K IJTIOCKOCTH
45 [InockocTH U epreHIUKYIpHbIE UM bubnuorexa [JOK
MpsIMbIE B MHOTOTPAHHUKAX https://m.edsoo.ru/7f413034
46 [110cKOCTH U NepHEeHIUKYISIPHbIE UM bubnuorexa [IOK
IpsIMbIE B MHOTOI'PaHHUKAX https://m.edsoo.ru/7f413034
[TeprieHAMKYISIp ¥ HAKJIOHHAS.
47 HOI():T OCHI/IZ Hep NEeHAUKYJIspa U3 bubmmorexa LIOK
p PHCHAMKY AP https://m.edsoo.ru/7f413034
TOYKH Ha IPSIMYIO
48 [leprieHAUKYISIp ¥ HAKJIOHHAS. bubnmoreka [JOK

IlocTpoeHue nepneHuKyspa us3

https://m.edsoo.ru/7f413034




TOUYKH Ha IPSIMYIO

Teopema o0 TpEX nepHeHANKYISIPAX

bu6nmoreka [JOK

49
(mpsimast U oOpaTHas) https://m.edsoo.ru/7f413034
50 Teopema o0 TpEX nepneHAuKyJIspax bubnnoreka [JOK
(mpsimast u oOpaTHasi) https://m.edsoo.ru/7f413034
51 Yron Mexay CKpeluBarOIUMHUCS bubnuoreka [IOK
NPAMBIMUA https://m.edsoo.ru/7f413034
[Touck nepneHIuKyIsPHBIX IPSIMBIX C
52 IOMO mene l'IeHyI/IKpJ'I}I HLII:( bubnmorexa [IOK
Hl . PHCHAHKY AP https://m.edsoo.ru/7f413034
IJIOCKOCTEN
53 OpTOroHanbHO€E MPOEKTUPOBAHUE bubnmorexa [IOK
P P P https://m.edsoo.ru/7f413034
[TocTpoenue ceuenuit Kyoa, MPU3MBI,
54 MPaBUIILHON MUPAMU/IBI C TOMOLIBIO bubnmorexa [IOK
p up a Hl https://m.edsoo.ru/7f413034
OPTOTOHAJILHOM MPOEKIINU
[Toctpoenue ceueHuii kyda, MpU3MBL,
55 MIPaBUIILHON MUPAMU/IBI C TOMOILIBIO bubmmorexa [TOK
p up a Hl https://m.edsoo.ru/7f413034
OPTOTOHAJILHOMN MPOEKIINU
CumMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEIBLHO TIJIOCKOCTH. bubmuoreka [JOK
[InockocTn cMMMETpHI B https://m.edsoo.ru/7f413034
MHOTOTPaHHHKAX
[Ipr3Hak nepneHIuKyJISIPHOCTH
57 1| pﬁMOP"I u HJII)OCKOCTI/IyKaII() CJIEJCTBHE bubmmorexa [JOK
P & https://m.edsoo.ru/7f413034
CUMMETpHUU
58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér bubnuoreka [IOK
PacCTOAHUI OT TOYKH J0 IUIOCKOCTH https://m.edsoo.ru/7f413034
59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér bubnuoreka [IOK




paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH

https://m.edsoo.ru/7f413034

Crnioco0sl onycTUTh

Bbu6mmoreka [JOK

60 :
HCPICHMIY IAPHL: CHMMETPHA, CABHE https://m.edsoo.ru/7f413034
TOYKH I10 MapajyieIbHON NpIMOi
61 CnBur 1o HenapaJieaIbHOU MPSIMOH, bubnnorexa [JOK
W3MEHEHHUE PACCTOSTHUM https://m.edsoo.ru/7f413034
Konrponbnas pabora "B3aumuoe
62 ACII0JIO’KEHUE MPSAMBIX U IUNIOCKOCTEN bubmmorexa LIOK
p "p https://m.edsoo.ru/7f413034
B IIPOCTPAHCTBE
IToBTOpEHME: Yroyl MeXay NPSIMBIMU
63 Ha IUIOCKOCTH, TPUTOHOMETPUS B bubmuorexa [JOK
MPOU3BOJIBHOM TPEYTOJIbHUKE, https://m.edsoo.ru/7f413034
TeopeMa KOCUHYCOB
IToBTOpPEHME: YIOT MEXT
64 CKpe EIBaIO zMI/ICH I HIZIBIMI/I B brbmmorexa [TOK
pett . P https://m.edsoo.ru/7f413034
MIPOCTPAHCTBE
['eomeTpuyeckue MeToabl
65 BBIYMCIICHUS YTJ1a MEXKTy TPSIMBIMU B bubmorexa HOK
Y Ay Tp https://m.edsoo.ru/7f413034
MHOTOI'PAHHHMKAX
JByrpanssiii yroa. CBoiCcTBO bubnuoreka [IOK
66 .
JIMHEWHBIX YIJIOB ABYTPAHHOIO yIila https://m.edsoo.ru/7f413034
[TepnieHauKyISIpHBIE IIIOCKOCTH.
67 CBEﬁCTBa BZaI/H\I?IHO bubmmorexa LIOK
. https://m.edsoo.ru/7f413034
NEPIEHIUKYJIAPHBIX MIOCKOCTEN
68 IIpu3Hak neprneHauKyJIIPHOCTH bubnuoreka [IOK

IJIOCKOCTEM; TEOpEMA O IPSIMOM
MEPECEUCHUS ABYX TUIOCKOCTEN
NEePIEHANKYISIPHBIX TPEThEU

https://m.edsoo.ru/7f413034




IIJIOCKOCTH

[IpssMOyTONIBHBIN NTapaJuICICIUIIE;

69 KyO; U3MEepeHUsl, CBOMCTBA bubmmorexa [IOK
YD HMEPEHIT, https://m.edsoo.ny/7£413034
MPSIMOYTOJIBHOTO MapasuielieIuIe 1a
Teopema 0 quaroHau
70 MPSIMOYTOJIBHOTO MapajuieNienumena u bubmmorexa [IOK
pvoey .. P A https://m.edsoo.ru/7f413034
CJIE/ICTBUE U3 HEE
CrepeoMeTpruecKue U IPUKIaJIHbIE
71 3aJlauu, CBSI3aHHBIEC CO B3AUMHBIM bubmuoreka [JOK
pacIIOIOKEHUEM MIPSIMBIX U https://m.edsoo.ru/7f413034
MJIOCKOCTH
[ToBTOpEHME: CKpeMMBaIOIIUECS
72 1} SIMBII; na aJ'IJ'II;J'IBHLIe MJIOCKOCTH B bubmmorexa [TOK
p - 1ap https://m.edsoo.ru/7f413034
CTaHJAPTHBIX MHOTOTPAHHUKAX
[Tapa napayenbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIIMNXCA MPSMBIX,
73 af:)CTO}IHI/Ie MEX, ’ bubmorexa OK
p Y https://m.edsoo.ru/7f413034
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MPOCTHIX CUTYaLUAX
74 Paccrostnre oT TOUKH 10 TNIOCKOCTH, bubmnoreka [IOK
pacCTOSHUE OT MPSIMOM 710 MIIOCKOCTH https://m.edsoo.ru/7f413034
Beruncnenue paccTossHUN MEXAY
75 CKPEIIUBAIOIIMMHUCS TIPSIMBIMH C bubnmoreka [JOK
MTOMOIIBIO NIEPIIEHANKYJIIPHON https://m.edsoo.ru/7f413034
MJIOCKOCTH
76 TpéxrpaHHblil yroy, HEpaBEHCTBA JJIst bubnuorexa [JOK

TpeXrpaHHbIX yriaoB. Teopema
ITucdaropa, TeopeMbl KOCUHYCOB U

https://m.edsoo.ru/7f413034




CHUHYCOB JJIs1 TPEXTPAHHOTO yTIiia

77 DneMEeHTHI CPEPUIECKON TeOMETPHH: bubnmoreka [JOK
reoJIe3nYecKue JINHUU Ha 3emiie https://m.edsoo.ru/7f413034
73 Konrponsnas padora "Yrisl u bubnuoreka [IOK
paccTostHus" https://m.edsoo.ru/7f413034
79 CucreMaru3zaius 3HaHUN bubmmorexa [JOK
"MHOrorpaHHuK | €ro 3JIeMeHThI" https://m.edsoo.ru/7f413034
20 [Mupamupa. Buael nupamu. bubnuorexa [JOK
[IpaBunbHas nupamuaa https://m.edsoo.ru/7f413034
21 IIpusma. [IpsiMast u HaKJIOHHAA bubnnorexa [JOK
npu3Msbl. [IpaBunbHas npusma https://m.edsoo.ru/7f413034
ITpssmoit mapaninenenurie;,
82 1| p;IMo FOHEHI)H?I na aJIJI:JICHI/IHe bubmorexa [IOK
pAMOY P & https://m.edsoo.ru/7f413034
KyO
23 Brinykiibie MHOrorpaHHuku. Teopema bubnuoreka [IOK
Ditnepa https://m.edsoo.ru/7f413034
Beinykiibie MHOTOrpaHHukH. Teopema
84 Oitnepa. [IpaBuiibHbIE U bubmmorexa [TOK
pa. 1lp https://m.edsoo.ru/7f413034
MOJIYIIPaBUIIbHbIE MHOTOTPAHHUKHI
85 Kontponbhas pabota bubnuorexa [JOK
"MHororpaHHuKku" https://m.edsoo.ru/7f413034
26 ITonsiTHE BEKTOpA HA IJIIOCKOCTH U B bubnnorexa [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f413034
bubmnoreka [IOK
87 C
yMMa BEKTOPOB https://m.edsoo.ru/7f413034
b K
88 Pa3HocTh BEKTOpPOB mommorexa 110

https://m.edsoo.ru/7f413034




bu6mmoreka [IOK

89 Hpasuiio napasenernurnesa https://m.edsoo.ru/7f413034
90 YMHOKEHHE BEeKTOpa Ha YUCIIO Bubmorexa TOK
P https://m.edsoo.ru/7f413034
PaznoxeHue BekTopa 1o 6a3ucy Tpéx
91 BEKTOPOB, HE JIC)KAIIUX B OJHOU Bubmorexa TOK
OB, m A https://m.edsoo.ru/7f413034
IUIOCKOCTH
92 CkansipHoe IpOU3BEIEHUE bubnmorexa [IOK
P p A https://m.edsoo.ru/7f413034
93 Brrunciienue yria Mex1y BEKTOpamu bubnuoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/7f413034
94 IIpocTeiimue 3agau ¢ BEKTOpaMHU Bubmorexa TOK
P A P https://m.edsoo.ru/7f413034
95 IIpocreiimue 3a7a4u ¢ BEKTOpaMu Bubmorexa TOK
p A p https://m.edsoo.ru/7f413034
96 IIpocTeiimue 3agauu ¢ BEKTOpaMU buGnnorexa [IOK
p A p https://m.edsoo.ru/7f413034
97 IIpocTreiine 3agauu ¢ BEKTOpaMH bubmorexa HOK
p a p hitps://m.edsoo.ru/7f413034
08 O0o001mIeHre U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f413034
Bbubmmorexa [JOK
99 n 5]
TOTOBA KOHTPOILHAA paboTa hitps://m.edsoo.ru/7f413034
bubmnoreka [IOK
1 51
00 TOTOBAA KOHTPOIILHA padoTa https://m.edsoo.ru/7f413034
101 O0001IeHne U cCUCTEMaTU3 AL bubmnoreka [IOK
3HAHUU https://m.edsoo.ru/7f413034
102 O06o001IeHre U CUCTEMATU3 A bu6mmoreka [{OK




3HAHUU

https://m.edsoo.ru/7f413034

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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11 KIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypchl
IToBTOpenue Temsl "KoopauHatsl
1 BEKTOpA Ha IJIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edsoo.ru/7f413034
IIPOCTPAHCTBE
) IToBTOpenue temsl "CkanspHoe 1 bubnumorexa [IOK
IIPOU3BEIEHUE BEKTOPOB" https://m.edsoo.ru/7f413034
[ToBTOpenue Tembl "Beruncienue
3 TJIa MKy BEKTOPAMH B 1 bubmmorexa [JOK
Y o " P https://m.edsoo.ru/7f413034
MIPOCTPAHCTBE
[ToBTOpeHue TeMbl "YpaBHEHHE
4 MPSAMOM, MPOXOJALIEN Yepes3 JIBe 1 brbmmorexa [TOK
p " POXOIAIL pes A https://m.edsoo.ru/7f413034
TOYKH
5 YpaBHEHHE IJTIOCKOCTH, HOPMAJIb, 1 bubnmoreka [JOK
YpPaBHEHHE TUIOCKOCTH B OTPE3KAX https://m.edsoo.ru/7f413034
6 YpaBHEHHE IJTIOCKOCTH, HOPMaJb, 1 bubnnoreka [JOK
YpPaBHEHHE IUIOCKOCTH B OTPE3KAX https://m.edsoo.ru/7f413034
7 BexropHoe npousseneHue 1 bubmmorexa [IOK
P P 4 https://m.edsoo.ru/7f413034
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 bubnuoreka [IOK
pOrpaMMHUPOBAHUE https://m.edsoo.ru/7f413034
9 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1 bubnuorexa [IOK
MporpaMMHUpPOBaHUE https://m.edsoo.ru/7f413034
10 AHanuTHYECKHE METOJIbI pacuéra 1 bu6mmoreka [JOK




yTiia MeXIy MpsIMbIMU B

https://m.edsoo.ru/7f413034

MHOTOIPAaHHHUKAX
AHaIMTHYECKHE METOIBI pacuéTa
11 rJIa MEXKOY INIOCKOCTSIMM B bubmorexa HOK
Y Y https://m.edsoo.ru/7f413034
MHOTOTPaHHHUKAX
12 dopmyia pacCTOSAHUS OT TOUKH JI0 bubnuoreka LIOK
IUIOCKOCTH B KOOPJIMHATAX https://m.edsoo.ru/7f413034
13 HaxoxeHue pacCTOSIHUM OT TOUYKH bubnuoreka [IOK
IO TIJIOCKOCTH B KyOe https://m.edsoo.ru/7f413034
HaxosxieHne pacCTOSIHMI OT TOUYKH
14 0 IUIOCKOCTH B IIPABUJILHOM Bubmmorexa [JOK
A p https://m.edsoo.ru/7f413034
nupamue
15 Kontponbnas pabota bubnuorexa [JOK
"Ananutuyeckas reomeTpus’ https://m.edsoo.ru/7f413034
16 CedeHust MHOTOTPAHHUKOB: bubnmoreka [JOK
CTaHJAPTHBIE MHOTOTPaHHUKH https://m.edsoo.ru/7f413034
17 CeueHust MHOTOTPAHHUKOB: METO/T bubnmnorexa [JOK
CIIEZIOB https://m.edsoo.ru/7f413034
CeueHuss MHOTOTPaHHUKOB:
18 CTaHJIAPTHBIE INIOCKOCTH bubmmorexa [TOK
sap ’ . https://m.edsoo.ru/7f413034
MepeCeUeHUs MPSIMBIX U TUIOCKOCTEN
19 [TapannensHble IpsIMbIE U bubmuorexa [JOK
IUJIOCKOCTH: NapaljIeIIbHBIE CEUYECHUS https://m.edsoo.ru/7f413034
20 [TapannensHbIe IPSMBIE U bubnuorexa [JOK
MJIOCKOCTH: pacU€T OTHOILLICHHI https://m.edsoo.ru/7f413034
[TapamiensHble npsMbIe U
bubmnoreka [IOK
21 IIJIOCKOCTH: YIJIbI MEXKIY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

https://m.edsoo.ru/7f413034




[leprnieHauKyISIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl

22 HEPIEHINKYIIPHEIX INIOCKOCTEN U bubmmorexa LOK
p JHKY AP https://m.edsoo.ru/7f413034
MPSIMBIX, CHMMETPUH
MHOTOT'PAaHHUKOB
[leprieH IUKYIISIPHBIE IPSIMBIE U
23 HH(I;)CKOCTI/I'}"IFeOp eMa opT ex bubmmorexa LHOK
' p p https://m.edsoo.ru/7f413034
MePIEHANKYIISIpax
[lepreH IUKYIISIPHBIE IIPSIMBIE U
24 HH(I))CKOCTI/I'};LI‘I-I)I/ICJIGHESI JIVH B Bubmorexa HOK
' a https://m.edsoo.ru/7f413034
MHOTOTpaHHHKAX
IToBTOpEHME: momanu
25 MHOFOpI‘OJILHI/IKOB hopMyITBI 1151 bubnorexa [IOK
Y . > QOPMYIIEL A https://m.edsoo.ru/7f413034
TIoniael, cooopakeHus moaoous
IToBTOpEHUE: mIOIIAAN
26 MHOFOpFOJlLHI/IKOB bopmyIbl A5 bubmmorexa LIOK
y o > QOPMYJIRIA https://m.edsoo.ru/7f413034
ioniaiel, cooopaxkeHus moaoous
[ToBTOpEHME: TLIONIAAM
27 MHOFOpFOJILHI/IKOB dbopMyIbI 1715 Bubmrorexa ITOK
y . » QOPMYJIBL A https://m.edsoo.ru/7f413034
ioniaied, cooopaxkeHus moaoous
[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
28 IUIOLIAU IIOBEPXHOCTEN, pa3pe3aHus bubmorexa LOK
tai P » Pasp https://m.edsoo.ru/7f413034
Ha 9acTH, COOOpaKeHUs MOA00uS
[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
29 IUIOLIAU IIOBEPXHOCTEN, pa3pe3aHus bubmmorexa LHOK
man P » pasp https://m.edsoo.ru/7f413034
Ha 9acTH, COOOpaKeHUs MOA00Hs
30 Kontposnbnas padota "[loBropenue: bubnuorexa [JOK

MHOTI'OI'paHHUKH, CCUCHUS

https://m.edsoo.ru/7f413034




MHOTOTPaHHUKOB"

O0BéM Tena. O0beM

bu6nmoreka [JOK

31
NPSMOYTOJIBHOTO ITapajulesIeIuIea https://m.edsoo.ru/7f413034
1 3anmaun 06 yaBOeHUH Ky0a, O bubnnoreka [JOK
KBaJIpaType Ky0a; O TPUCEKIINH yTiia https://m.edsoo.ru/7f413034
CrepeomMeTpuiEeCKHE 3a1auu,
33 CBSI'faHHBIeI; 00bEMOM bubmorexa HOK
https://m.edsoo.ru/7f413034
MPSIMOYTOJIBHOTO Tapajuiesienuie/1a
[Tpuknagaeie 3a1a91, CBSI3aHHBIE C
34 BBIUHCIICHHEM 00bEMa bubmmorera [IOK
https://m.edsoo.ru/7f413034
MPSIMOYTOJIBHOTO Tapajuiesienuiea
N bu6mmoreka [IOK
35 06 i
PEM TIPAMOH TIPHSMBL https://m.edsoo.ru/7f413034
CrepeoMeTprIECKHE 3a/1a4H,
36 CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB bubmmorera [IOK
. https://m.edsoo.ru/7f413034
MPSMOU TIPU3MBI
37 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C bubmnoreka [IOK
00BEMOM TIPSMOI TIPU3MBI https://m.edsoo.ru/7f413034
Borancnenne 066EMOB TEI C
18 MIOMOIUIBIO ONPEAEIEHHOTO bubnuorexa [IOK
uHTerpana. O0bEM HaKJIOHHOU https://m.edsoo.ru/7f413034
TIPU3MBI
Brruucienue 00bEMOB TeEII ¢
39 TTOMOIIIBIO OTIPEICTIEHHOTO bubmoreia HOK
Hl P )1 https://m.edsoo.ru/7f413034
uHTerpana. O0bEM nmupaMuabt
dopmyna 00bEMA TUPAMUIEL.
pMy P bubmuoreka [JOK
40 OTtHoteHNe 00bEMOB TUPAMU]T C

00LIMM yIJIOM

https://m.edsoo.ru/7f413034




dopmyna 00bEMa TUPAMUIBI.

bu6mmoreka [{OK

41 OTHomleHne 00bEMO a c
THOTIEHH HEMOB THPaMHIL https://m.edsoo.ru/7f413034
00IIKM yTIIOM
CrepeomMeTpuiecKue 3a/1auu,
42 CBs3aHHbBIE ¢ 00BbEMaMH HAKJIOHHOMN bubmmorexa LHOK
https://m.edsoo.ru/7f413034
MIPU3MBI
43 CrepeomMeTpuyiecKue 3a1auu, bubnmnoreka [JOK
CBSA3aHHbIE C 00bEMaMU TUPAMU/IbI https://m.edsoo.ru/7f413034
IIpuknamHble 3a/1a49 110 TEME
44 "(EGTJéMLI Ten", CBsI3aHHEBIE C Bubmorexa TOK
.. ’ o https://m.edsoo.ru/7f413034
00BEMOM HAKIIOHHOM MPU3MBI
[TpuknanHeie 3a1a4M 10 TEME
45 "O0BEMEI TEN", CBI3aHHEIE C Bubmorexa TOK
. ’ https://m.edsoo.ru/7f413034
00BEMOM MUpPaMHUIBI
46 [Tpumenenue 00bEMOB. Brruncienue bubnuorexa [JOK
pACCTOSIHUSA 10 MIIOCKOCTHU https://m.edsoo.ru/7f413034
47 KonTponbhas pabota "O0béM bubnnorexa [JOK
MHOTOTpaHHUKA" https://m.edsoo.ru/7f413034
WIMHAPUYECKAs MIOBEPXHOCTD,
48 I(;[6 a3 I(f) W€ WINH II/:quKOfI buGnnorexa [IOK
pasylotime i P https://m.edsoo.ru/7f413034
MMOBEPXHOCTH
Humuuap. [psmoit kpyrosou
49 unuHap. [lmomans MoBEpXHOCTH bubnnorexa LIOK
t Ap- e p https://m.edsoo.ru/7f413034
HAIUHAPA
Konunueckasi HoBepXHOCTb,
50 00pa3yrolye KOHHYECKOH Bubmorexa TOK
pasytort https://m.edsoo.ru/7f413034
nosepxHocTu. Konyc
51 CedeHue KOHyca MIOCKOCTHIO, bubmuoreka [JOK




HapaHJICJTI)HOﬁ IIJIOCKOCTH OCHOBaHMHA

https://m.edsoo.ru/7f413034

Yceuénnslit konyc. M300paxkenne

bu6nmoreka [JOK

52
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/7f413034
[Tnomanb 60KOBOM MOBEPXHOCTH U bubnnoreka [JOK
53 .
[IOJIHOM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/7f413034
54 [Tnomanb 60KOBOM MOBEPXHOCTH U bubnuoreka [IOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/7f413034
CrepeomeTpuuecKkue 3aauu Ha
55 JI0Ka3aTeJIbCTBO M BHIUMCIICHUE, bu6mmorexa [IOK
MOCTPOCHUEM CEUCHUH LUIIUHIPA, https://m.edsoo.ru/7f413034
KOHyca
CrepeomeTpuuecKkue 3a1au Ha
56 JI0KA3aTEIbCTBO 1 BEIYHCIICHUE, bubmnoreka [IOK
MOCTPOEHUEM CEUCHUH UIIUHIIPA, https://m.edsoo.ru/7f413034
KOHyca
57 [TpuxnanHeie 3a/1a4u, CBI3aHHbIE C bubmumoreka [IOK
LUIVHAPOM https://m.edsoo.ru/7f413034
58 [TpuxnaaHele 3a1a4M, CBA3aHHbIE C bubnuoreka [IOK
OWIXHIPOM https://m.edsoo.ru/7f413034
bu6nmmoreka [JOK
59 Cdepa a
(epa u map https://m.edsoo.ru/7f413034
[Tepeceuenue cepsl u mapa c
60 I0CcKOoCThI0. Kacanue mapa u cdepbl bubnnorexa [JOK
IUIOCKOCTBI0. By u nzobpaxenue https://m.edsoo.ru/7f413034
mapa
61 [Tepeceuenue cdeps! u mapa c bubnmnoreka [JOK

riockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. By 1 n3obpaxeHnue

https://m.edsoo.ru/7f413034




mrapa

Ypasuenue chepsl. [Inomans cheps

bu6nmoreka [JOK

62
u €€ yacreu https://m.edsoo.ru/7f413034
Bbu6muoreka [JOK
63 Cummetpus cdepsl U mapa
P Pep P https://m.edsoo.ru/7f413034
CrepeomeTpuuecKkue 3aaui Ha
JTIOKa3aTeJIbCTBO U BHIYUCIICHHE,
. bubmuoreka [JOK
64 CBsA3aHHbIE CO CEepol U 1apoMm,
. https://m.edsoo.ru/7f413034
MOCTPOEHUEM UX CCUCHHI
TJIOCKOCTBIO
CrepeomeTpuuecKkue 3aa4u Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHHE,
65 CBsA3aHHbIE CO cEepol U MapoM bubmoreia HOK
p N POM, https://m.edsoo.ru/7f413034
MOCTPOEHUEM UX CCUCHU
MIJIOCKOCTBIO
66 IIpukiagHele 3a1a4u, CBSI3aHHBIE CO bubnuorexa [IOK
cdepoii u mapom https://m.edsoo.ru/7f413034
[ToBTOpEHME: OKPYKHOCTH Ha
bu6mmoreka [JOK
67 TUTIOCKOCTH, BHIYHCIICHUS B
https://m.edsoo.ru/7f413034
OKPYKHOCTH, CTaHJAPTHBIE MTOI00US
68 Paznuunbie KOMOMHAITUY TEI bu6mmorexa [JOK
BpALLIEHUs] U MHOTOTPAHHUKOB https://m.edsoo.ru/7f413034
69 3agaun o teme "Temna u bubmnoreka [IOK
MMOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/7f413034
70 3agaum 1o Teme "Tena u bubmuoreka [JOK
MMOBEPXHOCTHU BpanieHus" https://m.edsoo.ru/7f413034
71 Konrponsnas padora "Tena u bubnuorexa [IOK

MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/7f413034




O6Beém mumuHapa. Teopema 06

bubmnoreka [IOK

72
00BbEME MPSMOTO UITUHIPA https://m.edsoo.ru/7f413034
Brruncinenue o0ObEMOB TeN ¢
73 IMOMOIIBIO OIPEAEAEHHOTO bubnmorera [TOK
HIbIO OTIpEL hitps://m.edsoo.ru/7f413034
uHTerpana. O6bpEM KOHyca
74 [Tomaau 6OKOBOM U IMOJHOM bu6mmoreka [JOK
TIOBEPXHOCTH KOHYCA https://m.edsoo.ru/7f413034
CrepeomeTpuueckue 3a1auu,
75 CBSI3aHHBIE C BEIYUCIEHUEM 00BEMOB bubnnorexa [IOK
https://m.edsoo.ru/7f413034
UWJIUHAPA, KOHYCa
[Ipuknagabie 321291 1O TEME
76 "OO0BEMBI U IIOLIAAN IOBEPXHOCTEN Bubmrorexa ITOK
| P https://m.edsoo.ru/7f413034
TeN
O0BEM 1Iapa 1 MapoBOTro CEKTOpa.
Teopema 06 00BEMe mapa. [Tnomans
77 cdepsl. CTepeomeTpruyecKue 3a1auu, bubnuorexa [JOK
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB https://m.edsoo.ru/7f413034
mapa, mapoBOro CeTMEHTa 1
[IIApOBOTO CEKTOPA
[Ipuknagaeie 31291 1O TEME
"O0BEMBI TEN", CBI3aHHEIE C
73 00BEMOM 11apa U IIOIMIAIBI0 C(hEephL. bubnuorexa [JOK
COOTHOIICHUS MEXY TUIOIIAIIMHU https://m.edsoo.ru/7f413034
MOBEPXHOCTEH U 00BEMaMHU
MONOOHBIX TEN
79 [TogoGHBIE TENa B IPOCTPAHCTBE. bubmuorexa [JOK

N3menenne o6bEMa rpu mogoouu.
CrepeoMeTpruyeCcKHe 3a/1a4u,

https://m.edsoo.ru/7f413034




CBSI3aHHBIE C BLIYMCIEHHEM 00LEMOB
TeJI ¥ IJTOIaAeH TOBEPXHOCTEN

Kontponbnas padota "I[lnomanu

80 MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX bubmmorexa HOK
P by https://m_edsoo.ru/7f413034
TeN
JIBM>KEHHUsI IPOCTPAHCTBA.

21 Orobpaxenus. JIBuxeHus u bubnuoreka [JOK
paBeHCTBO (puryp. Obmue cBolicTBa https://m.edsoo.ru/7f413034
IBIDKCHUHU
Buapl 1BukeHUi: napauieIbHbIA

20 MIEPEHOC, LEHTPAJIbHAsI CUMMETPUS, bubnnoreka [JOK
3epKaJbHAsi CHMMETPUS, TIOBOPOT https://m.edsoo.ru/7f413034
BOKPYT NPSAMOU

23 [TpeoOpa3zoBanus nopobus. Ipsmas bubnuorexa [IOK
u cepa Diinepa https://m.edsoo.ru/7f413034

24 I'eomeTpuueckue 3a1aun Ha bubnuorexa [JOK
MPUMEHEHUE TBUKECHUS https://m.edsoo.ru/7f413034

25 KonTponbhas pabota "BekTops! B bubnnorexa [IOK
npocTpaHcTse" https://m.edsoo.ru/7f413034
O6o6maromiee nosropenue 11
MOHATUI U METOJI0B Kypca

26 reomerpun 10—-11 xaccos, bubnuorexa [IOK
CHCTEeMaTH3alrs 3HaHUI: https://m.edsoo.ru/7f413034
"[lapanienbHOCTb MPSIMBIX U
IJIOCKOCTEN B TPOCTpaHCTBE"

87 O6o0matoiiee moropenue 11 bubnuorexa [JOK

MOHATUI U METOJ0OB Kypca
reometrpun 10—11 kmaccos,

https://m.edsoo.ru/7f413034




cucTemMaTu3anus 3HaHuil: "BekTopsl
B MpocTpaHcTBe"

88

O6o6maromiee nopropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kiaccos,
cucTeMarn3anus 3HaHui: "BekTopsl
B IIPOCTpaHCTBE"

bubmnoreka [IOK
https://m.edsoo.ru/7f413034

&9

O606maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometpuun 10—11 kmaccos,
cucreMaruzalys 3Hanuii: "O0bem
MHOTOrpaHHHKaA"

Bbubmmoreka [JOK
https://m.edsoo.ru/7f413034

90

Ob6o6maromee mosropenue 11
MOHATUI U METOJ0B Kypca
reometrpun 10—11 kimaccos,
cucreMaruzaius 3Hanuit: "O0bem
MHOTOTrpaHHHKA"

Bbu6nmnoreka [JOK
https://m.edsoo.ru/7f413034
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Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10-11 xaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX

Tex"

bu6mmoreka [JOK
https://m.edsoo.ru/7f413034
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Ob6o6maromee nopropenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10-11 xaccos,
cuctemarusanus 3Hanguii: "Ilnomamnu
MIOBEPXHOCTU U 00BEMBI KPYIJIBIX

Tex"

bubmuoreka [{OK
https://m.edsoo.ru/7f413034




bu6mmoreka [IOK

93 14 0
TOTOBAA KOHTPOIIbHAA paboTa https://m.edsoo.ru/7f413034
bu6mmoreka [JOK
4 14
? ToroBad KOHTpOJILHAA pa60Ta https://m.edsoo.ru/7f413034
95 [ToBTOpenue, o6o0IIEeHNE U bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f413034
HcTopust pa3BUTHS CTEPEOMETPUU
96 KakK HayKH U €€ poJib B Pa3BUTHUH bubnuorexa [JOK
COBPEMEHHBIX UHKEHEPHBIX U https://m.edsoo.ru/7f413034
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3sBUTHs CTEPEOMETPHH
97 KaK HayKH U €€ poJib B Pa3BUTUU bubmnoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edsoo.ru/7f413034
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHs CTEpEOMETPUU
KAaK HayKU U €€ pojib B PA3BUTHH bubnnorexa [JOK
98
COBPEMEHHBIX WHIKEHEPHBIX U https://m.edsoo.ru/7f413034
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPHUU
KaK HayK{ U €€ poJib B Pa3BUTUU bubnumorexa [IOK
99
COBPEMEHHBIX NHKCHEPHBIX U https://m.edsoo.ru/7f413034
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHs CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUHU bubnuoreka [IOK
100
COBPEMEHHBIX HHKCHEPHBIX U https://m.edsoo.ru/7f413034
KOMIIBIOTEPHBIX TEXHOJIOTUI
101 Hcropust pa3BUTUS CTEPEOMETPUA bubmmorexa [IOK

KAK HayKU U €€ poJib B PA3BUTHH

https://m.edsoo.ru/7f413034




COBPEMCHHBIX HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

102

Hcropust pa3BUTHSA CTEPEOMETPUHA
KaK HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f413034

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

102







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

* Maremaruka: anrebpa v Hauajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHSL.
Anre6pa v Havalila MaTemMaTuyeckoro ananusa, 11 knacce/ Konsrun 10.M.,
TkaueBa M.B., ®enopoa H.E. u npyrue, AkiiionepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne

MaremaTuka: are6pa U Hadajga MaTEMaTHYECKOTO aHali3a, TeOMETPHS.
I'eometpus. 10 - 11 knaccsr: yue0. 1y 001eo06pa3oBaT. opraHu3aiuii: 6a30BbIi U
yray6a. ypoBuu/ [ JI.C.AtanacstH u 1ip.] = 7-e u3z., nepepad. u goi. - M.:

[Ipocsemenue. 2019.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
KonTtponbHo-u3MeputenbHbie Matepuansl. ['eomerpus. 10 kinacc/Cocr.
A.H.PypykuH. - 2-e u3n., nepepad. - M.: BAKO

PabunoBny E.M. 3agauun Ha roToBbIX yeprexkax. 10 - 11 kimacesl. - M.: MJTIEKCA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://ege.sdamgia.ru/

https://vpr-ege.ru/

https://uchi.ru/






