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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJI30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJIIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX INPUMEHSTh, MPOBOJAUTH JIOKA3aTEIIbHBIE PACCYKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETpPHUU:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCJIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BMKEHHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  paclpeiensercs He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YyUaIOIUXCs, PACIIUPSSL U YTITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsimbie. [Ipu3HakyM CKpemnBarOmuXcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOrO MpOoeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapasuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IMpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, NOPSAMOYTOJBHBIA — TNApajuleleNuNe]] W  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. [IpaBHiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIpU3Ma M



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHaliv, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM. lIpsiMmoyrosibHas  cucremMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CuMMeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHyCa, TUIOmaab chepsl U e€¢ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOTO ITOBEIEHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHHUMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOW IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBATh CYIIIECTBEHHBIN MpPU3HAK KiacCcU(UKaIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh Crnoco0 penieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
(GopMynupoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOPEYHE,  MPOOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU APYTMX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ YYETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yJsibTaTa peIIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7ad, NPUHUMATh 1€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

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

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IOMCKAa peUIeHHs] MaTeMaTH4eckKu  c(hopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYyJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HauMenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMmblI

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE

pecypchbl

BBeneunue B
CTEPEOMETPHUIO

Bzaumnuoe
pacIoiokKEeHNe
MPSIMBIX B
MPOCTPAHCTBE

[TapannensHOCTH
3 MPSAMBIX U IIOCKOCTEN
B POCTPAHCTBE
[TeprieHAMKYIIAPHOCTD
4 MPSAMBIX U IIOCKOCTEN
B IPOCTPAHCTBE

23

25

https://uchebnik.mos.ru/material

view/atomic

objects/8865433

https://uchebnik.mos.ru/material

view/atomic

objects/8865433

https://uchebnik.mos.ru/material

view/atomic

objects/8513913

https://uchebnik.mos.ru/material

view/atomic

objects/8513913

VYTiabl ¥ paccTosIHUA

MHororpanHuku

16

https://uchebnik.mos.ru/material

view/atomic

objects/7839913

https://uchebnik.mos.ru/material

view/atomic

objects/7839913

Bexkrops! B
IIPOCTPAHCTBE

12

https://uchebnik.mos.ru/material

view/atomic

objects/8396394

[ToBTOpEHUE,
00o0mIeHne 1
CUCTEeMaTH3aIus
3HAHUU

https://uchebnik.mos.ru/material

view/atomic

objects/8396394

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102



https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8513913
https://uchebnik.mos.ru/material_view/atomic_objects/8513913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
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11 KJIACC

N HaumeHnoBanue KoaunuyecTBO 4acoB

[]

o/ pa3aesioB U TeM B Konrponbubie IlpakTuueckue  IDJIEKTPOHHBIE (HM(POBHIE) 06pa3oBaTeIbLHbIE PECYPCHI
NMpoOrpamMmbl cero padoThI padoTsI
A

1 HarHeckas 15 1 0 https://uchebnik.mos.ru/material_view/atomic objects/7470407
reomMerpus
IToBTOpEHME,

000

2 ODODIICHHC 1 15 1 0 https://uchebnik.mos.ru/material _view/atomic_objects/7470277
cUCTEMaTHU3alHsA
3HAHUH
O0BéM ) . . . .

3 17 1 0 https://uchebnik.mos.ru/material view/atomic objects/7488009
MHOT'OTPaHHHUKA

4 Tena BpameHns 24 1 0 https://uchebnik.mos.ru/material_view/atomic_objects/11318370
IInomann

5 HOB?pXHOCTHH 9 1 0 https://uchebnik.mos.ru/material _view/atomic_objects/11318370
00BEMBI KPYTIIBIX
Tel

6 JBroKeHUs 5 1 0 https://uchebnik.mos.ru/material_view/atomic_objects/11761671
[ToBTOpEHUE,
00001IeHNE

7 ferme u 17 2 0 https://uchebnik.mos.ru/material view/atomic objects/11761671
CHCTEMATH3ALUS
3HAHUH

OBHIEE KOJIMYECTBO
m 102 8 0

YACOB I10 ITPOTPAMME
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https://uchebnik.mos.ru/material_view/atomic_objects/11761671
https://uchebnik.mos.ru/material_view/atomic_objects/11761671




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTH4yeck
ue padoTsl

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsl

OcHoBHbIE TIpaBUIIA
M300paKeHHS Ha
pUCYHKE
IIOCKOCTH,
napauienbHbIX
IPSIMBIX
(oTpe3koB),
CeperHbl OTpe3Ka

[MonsiTust
CTEPEOMETPUU:
TOUKa, Ipsmas,
MJIOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
M300paKeHHs Ha
pHUCYHKE
MJIOCKOCTH,
napayuIebHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

ITonarusg:
MEPECEKAOIINECS

https://uchebnik.mos.ru/material view/atomic objects/886
5433

https://uchebnik.mos.ru/material _view/atomic objects/886
5433

https://uchebnik.mos.ru/material view/atomic objects/886
5433



https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433

MJIOCKOCTH,
nepeceKarouecs
npsimasi v
IJIOCKOCTb;
MOJIyIPOCTPAHCTBO

IToasarus:
nepeceKaronmecs
IUIOCKOCTH,
repeceKaronmecs
npsimasi u
IUIOCKOCTb;
MOJTYIPOCTPAHCTBO

MHoOrorpaHHuKH,
HU300pakeHUE
MIPOCTEUILNX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB

https://uchebnik.mos.ru/material view/atomic objects/886
5433

https://uchebnik.mos.ru/material view/atomic objects/783
9913

MHoOrorpaHHuKkH,
n300paxeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYILIECTBYIOIINX
00BEKTOB

https://uchebnik.mos.ru/material _view/atomic objects/783
9913

AKCHUOMBI
CTEPEOMETPUHU U
TIePBBIC CIIEICTBUS



https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/8865433
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913

U3 HUX

10

AKCHOMBEI
CTEPEOMETPUHU U
MIepPBbIC CIEICTBUS
W3 HUX

AKCHOMBEI
CTEPEOMETPUHU U
TIePBBIC CIEICTBUS
n3 HuX. CrocoObl
3aJIaHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHns
MPSMBIX U
IUIOCKOCTEM

N3o6paxkenue
CEYCHUN
nUpaMubl, Kyoa u
IIPU3MBI, KOTOPBIE
IIPOXOJAT YEpe3 UX
péopa.
N3ob6paxenue
nepecedeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX
CEYCHUH pa3HbIMU
[[BETaMU




11

12

13

N3o06paxkenue
CEYeHUI
NUpaMUJIbl, KyOa u
MPU3MBI, KOTOpbIE
MPOXOJIAT Yepe3 ux
pébpa.
N3o06paxkenue
nepeceyeHmst
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpamiBanue
MOCTPOCHHBIX
CCYCHHUH pa3HbIMU
[[BETaMU

N300paxkenue
CEYCHUI
nUpaMubl, Kyoa u
IIPU3MBI, KOTOPBIE
IIPOXOJAT YEpE3 UX
péopa.
N3o6paxkenue
nepecedeHmst
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HbIMU
[[BETaMU

N3ob6pakenue

https://uchebnik.mos.ru/material view/atomic objects/112
28078



https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11228078

CEUYEHUI
NUpaMUJIbl, KyOa u
MIPU3MBI, KOTOpPbIE
MIPOXOJAT Uepe3 Uux
pEdpa.
N3o6pakenue
MepeCceUCHUs
MOJIYYECHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHUH pa3HbIMU
LBETaMHU

14

Meton cnenoB s
MOCTPOEHUS
CEUYCHUN

https://uchebnik.mos.ru/material view/atomic objects/112
28078

15

Meton cinenoB s
MOCTPOCHUS
ceueHuii. CBoiicTBa
IepeCeUYCHU N
NPSIMBIX U
IUIOCKOCTE

16

17

Meton cnenoB s
MOCTPOCHUS
ceuyenuii. CBoiicTBa
IepeceuyeHU
MPSIMBIX U
IUIOCKOCTEH

ITocTtpoenue

https://uchebnik.mos.ru/material view/atomic objects/112



https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11223516

18

CEYEeHUi B
nupamue, Kyoe mno
TpE€M TOUKAM Ha
péopax. Coznanue
BBIHOCHBIX
YEpTEkKEN U 3aIlUCh
[1aroB MOCTPOCHUS

[TocTpoenue
CEeYeHU! B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YEPTEKEN U 3aIHUCh
1aroB IOCTPOCHUS

23516

https://uchebnik.mos.ru/material view/atomic objects/112
28078

19

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe no
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
yepTeKeH U 3alnch
11aroB MOCTPOEHUS

20

[Toctpoenue
CEe4YCHU! B
nupamue, Kyoe 1mo
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX

https://uchebnik.mos.ru/material view/atomic objects/112
23516



https://uchebnik.mos.ru/material_view/atomic_objects/11223516
https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11223516
https://uchebnik.mos.ru/material_view/atomic_objects/11223516

YEpTEKEN U 3aIUCh
11aroB MOCTPOEHUS

21

IToBTOpEeHune
IUIAHUMETPUH:
Teopema o
IIPONOPLIUOHAIIBHBI
X OTpE3Kax.
I[ToxoOue
TPEYroJIbHUKOB

22

[ToBTOpeHue
IJITAHUMETPUH:
Teopema Menenas.
Pacuetrl B
CEUYECHMSIX Ha
BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
MJIAHUMETPUU U
CTEpPEOMETpUN

23

24

KonTponbHas
pabota "AKCHOMBI
CTEepEOMETPHH.
Ceuenus"

Bzaumnoe
pacroioKeHue
HpSIMI)IX B
MIPOCTPAHCTBE.
CxpemmBaromuecs
npsambie. [Ipu3naku




25

26

CKPELIUBAIOIINXCS
MPSIMBIX.
[TapannenbHbie
npsiMbIe B
MIPOCTPAHCTBE

[TapamnensHOCTD
TpeX MPSAMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsmMeix. Teopema o
CKPEIIMBAIOIINXCS
MPSIMBIX

Teopema o
CyILIECTBOBaHUU U
€IMHCTBEHHOCTH
IPSAMOi
napasieabHON
JTAaHHOW MPSIMO1A,
MPOXOIAIIEH uepe3
TOYKY
IIPOCTPAHCTBA U HE
JIeKariei Ha
JTAHHOW MPSIMOIA.
JlemMma o
MepeCeUYCHU N
napajieabHbIX
MIPSIMBIX
IUIOCKOCTBIO

27

[TapannensHOE




28

IIPOEKTHPOBAHHUE.
OcHOBHbIE
CBOMCTBa
NapajieIbHOTO
MIPOEKTUPOBAHUS.
Nzobpaxenue
pasHbIX Guryp B
napasuieaIbHON
IPOEKLINU
[lenTpanbHas
IIPOEKIUs. YTOI C
COHAIpPaBJICHHBIMU
CTOpPOHaMH. YToJI
MEXy NPSIMbIMHU

https://uchebnik.mos.ru/material _view/atomic objects/783
9913

29

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIIECA0BaHHE,
CBSI3aHHBIE C
pacroyioxKeHueM
IPSIMBIX B
MIPOCTPAHCTBE

https://uchebnik.mos.ru/material _view/atomic objects/783
9913

30

[TonsTHsA:
apaJyIeIbHOCTh
psIMON U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnaxk
[apaJuIeIbHOCTH
psIMOH U

https://uchebnik.mos.ru/material view/atomic objects/851
3913



https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/8513913
https://uchebnik.mos.ru/material_view/atomic_objects/8513913

31

IJIOCKOCTH.
CaolicTBa
NapajuieIbHOCTH
pAMON 1
IIJIOCKOCTH
I'eomerpuueckue
3a/1ayy Ha
BBIYHCIICHUE U
JI0Ka3aTesIbCTBO,
CBSI3aHHBIE C
MapasuIeIbHOCTHIO
MPSIMBIX U
TJIOCKOCTEN B
MPOCTPAHCTBE

32

ITocTpoenue
Cce4yeHwus,
MIPOXOJISIIETO
yepes3 JaHHYH0
IPSIMYIO Ha
yepTexe U
[apajIeJIbHOTO
JIpYrou mpsiMOM.
Pacuér oTHOLIEHNH

33

[TapannenpHas
IPOEKIHS,
IpUMEHEHHE s
HOCTPOCHHUS
ceueHuit kyoa u
napaenenunesa.




CsoiicTBa
napasuresenune1a u
HIPU3MBI

34

[TapamiensHbie
IJIOCKOCTH.
[Ipusnaku
[1apaJuIeIbHOCTU
JBYX IUIOCKOCTEU

35

36

Teopema o
MapauiebHOCTU U
CINHCTBCHHOCTHU
IJIOCKOCTH,
MPOXOJIAIIIEH uepe3
TOYKY, HE
MIPUHAJIEKALLY O
JTaHHOM IIOCKOCTH
U CJICACTBUS U3 HEE

CBolicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MIPSIMBIX
MepEeCeUCHHsS TIPH
MePECEUCHUH JIBYX
napajuieIbHbIX
IUIOCKOCTE
TpeThen

https://uchebnik.mos.ru/material view/atomic objects/112
23516

37

CaoiicTBa
napauIeIbHbIX



https://uchebnik.mos.ru/material_view/atomic_objects/11223516
https://uchebnik.mos.ru/material_view/atomic_objects/11223516

IJIOCKOCTEM: 00
OTpe3Kax
napasieabHbIX
MPSAMBIX,
3aKJIFOYEHHBIX
MEXIY
rapasuieIbHbIMU
IUIOCKOCTSIMH; O
MEePECCUYCHU N
IIPSIMOM C IBYMs
napasuieibHbIMU
IUIOCKOCTSIMH

38

[ToBTOpeHwue:
teopema [Tudaropa
Ha TUIOCKOCTH

39

IToBTOpEeHwue:
TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO
TpEeyroJbHUKa

40

41

42

CgoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaJuleenumneaa

Beruncnenue nnuH
OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM
napaesenumnene
[lepnenukymnspHoC
Tb NIPSIMOH U
IJIOCKOCTH.

https://uchebnik.mos.ru/material view/atomic objects/851
3913



https://uchebnik.mos.ru/material_view/atomic_objects/8513913
https://uchebnik.mos.ru/material_view/atomic_objects/8513913

[Ipu3nak
NEePHEHIUKYISIPHOC
TH MPSIMOI U
IIJIOCKOCTH

43

44

IlepnengukyssapHoc
Tb NIPSIMOM U
IIJIOCKOCTH.
[Tpuznak
NEepHEHIUKYISIPHOC
TH MPSIMOM U
IJIOCKOCTH

Teopema o
CYILLIECTBOBaHWUHU U
€MHCTBEHHOCTH
IPSAMOH,
MPOXOIAIIEH uepe3
TOYKY
IIPOCTPAHCTBA U
NEePIEHANKYISIPHON
K INIOCKOCTH

https://uchebnik.mos.ru/material view/atomic objects/851
3913

45

ITimockoct n
HEePIEHINKYIIAPHBIE
J50.%¢ pr[MI)IC B
MHOFOFpaHHI/IKaX

46

47

ITmockoctu n
MepPIEHINKYIISIPHBIC
UM TIpSIMBIE B
MHOTOTPaHHHUKAX

[lepnenpukymnsp u



https://uchebnik.mos.ru/material_view/atomic_objects/8513913
https://uchebnik.mos.ru/material_view/atomic_objects/8513913

HAKJIOHHAS.
IToctpoenue
NEePIEeHIUKYIIIpa U3
TOUYKH Ha MPIMYIO

48

[Iepnenpukymnsp u
HAaKJIOHHASI.
IToctpoenue
NEPIICHIUKYJIApa U3
TOYKH Ha IIPSIMYIO

49

Teopema o Tpéx
MEPIICHIUKYIISIpax
(mpsimast 1
obOparHas)

50

Teopema o Tpéx
HepIeHINKYIsIpax
(mpsimast 1
oOpatHasi)

51

52

Yron mexny
CKPEIIUBAIOIIMMHUC
S IPSIMBIMUA

ITouck
MePIEHINKYIISIPHBI
X TIPSIMBIX C
ITOMOIIILIO
MePIEHINKYIISIPHBI
X IJIOCKOCTEH

53

54

OproronanbHOe
IPOCKTHPOBAHUE

ITocTpoenue




55

ceueHui Kyoa,
MIPU3MBI,
MPaBUIbHOMN
UpaMubl ¢
MIOMOILIBIO
OPTOrOHAJILHOU
IPOEKLINU
[TocTpoenue
cedeHui Kyoa,
MIPU3MBI,
IIPaBUIIbHOMN
UPAMHU/JIBI C
MOMOIIbIO
OPTOrOHAJILHOU
IIPOEKLIAN

https://uchebnik.mos.ru/material view/atomic objects/112
28078

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
ITnockoctu
CUMMETpUH B
MHOT'OI'PaHHHMKAX

57

58

[Tpuznax
MEePIEHIUKYISIPHOC
THU NIPSIMOY U
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETpUU

[IpaBuibHBIE



https://uchebnik.mos.ru/material_view/atomic_objects/11228078
https://uchebnik.mos.ru/material_view/atomic_objects/11228078

MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IJIOCKOCTH

59

[IpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH J0
IJIOCKOCTH

60

61

62

63

Crioco0bI OIyCTHTD
NEePIEHIUKYIISPBL:
CUMMETpUS, CABUT
TOYKH I10
napasieIbHON
IpsAMOit

Casur 110
HelapajuieIbHON
IPSAMOH,
WU3MEHEHNE
paccTosAHuMI

Kontponbnas
pabota "B3aumnoe
pacroJioKeHue
IPSIMBIX U
IIJIOCKOCTEN B
npoctpaHcTse”
IToBTOpenue: yroiu
MEXy NPSIMbBIMHU
HAa IIJIOCKOCTH,




TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpeHue: yroiu
MEXIY
CKPEILHBAIOIIAMHUC
A IPSIMBIMU B
IIPOCTPAHCTBE

https://uchebnik.mos.ru/material view/atomic objects/783
9913

65

I'eomerpuueckue
METO/IbI
BBIYMCIICHHS yTJa
MEXIy MPSMbIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBIN yrouI.
CaolicTBO
JIMHEVHBIX YTJIOB
JBYTPaHHOTO yTia

https://uchebnik.mos.ru/material view/atomic objects/783
9913

67

[IeprieH UKy IIIpHBI
€ IJIOCKOCTH.
CBoiicTBa B3aHMHO
NepHeHANKYISIPHBI
X IJIOCKOCTEH

68

[Tpuznax
NEePIEeHIUKYISIPHOC
TH TIOCKOCTEIH;
Teopema O IpsMon
NIEPECEUEHUS IBYX
IIJIOCKOCTEMN



https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913

HMEPHEHIUKYIIAPHBI
X TpEeThen
IJIOCKOCTH

69

[IpssmMoyTOIBHBII
napajuleJenumnesn;
KyO; u3MepeHus,
CBOICTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

70

Teopema o
JMaroHaiu
IPSIMOYTOJILHOTO
napasuiefienumnena u
CJIEJICTBUE U3 HEE

71

72

73

CrepeomMerpuuecku
€ U MPUKJIAAHBIC
3aJauu, CBSI3aHHbIE
CO B3aWMHBIM
pacIoioKeHHEeM
IPSMBIX U
IUIOCKOCTH

IToBTOpeHue:
CKPELIUBAOIINECS
IIpsIMBIE,
napajujieibHble
IIJIOCKOCTH B
CTaHJApPTHBIX
MHOI'OI'paHHUKax

[Tapa




74

napajuieIbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MIPSIMBIX,
PacCTOSIHUE MEXTY
CKPELIUBAIOIIMMUC
s IPSIMBIMU B
MPOCTHIX
CUTYyaIUsX

Paccrosnue ot
TOYKH J0
IUIOCKOCTH,
paccTosHUE OT
IPSAIMOM 10
IUIOCKOCTH

75

Brruncienue
pacCTOSIHUN MEXITY
CKPEIIMBAIOIIMMHUC
sl IPSIMBIMU C
IIOMOIIBIO
MIEPIICHIUKYISPHON
IMIOCKOCTH

76

TpéxrpanHslil yrod,
HEpaBEHCTBA IS
TPEXTPaHHBIX
yrioB. Teopema
[Mudgaropa,
TEOPEMBI
KOCHHYCOB U




CHUHYCOB JJIf
TPEXTPaHHOTO yriia

77

DJ1eMEHTEBI
cepuueckoi
TCOMETPHH:
reoie3uUecKue
JIMHAM Ha 3eMIie

78

79

80

81

82

83

Kontponbnas
pabota "VYribl u
paccrosiHus"

Cucremaruzanus
3HAHHUI
"MHOrorpaHHuK u
€ro 3JIeMEHTHI"

ITupamupaa. Bunsl
UpaMuL.
IIpaBunbHas
nupamuia
IIpusma. Ilpssmas u
HAaKJIOHHAs
IIPU3MBI.
IIpaBunpHas
pu3Ma

[Ipssmont
napajuleIenumes,
IIPSAMOYTOJIbHBIN
napajuieJenumes,
KyO

Breinykiisie

https://uchebnik.mos.ru/material view/atomic objects/783
9913

https://uchebnik.mos.ru/material view/atomic objects/783
9913



https://uchebnik.mos.ru/material_view/atomic_objects/7839913
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https://uchebnik.mos.ru/material_view/atomic_objects/7839913
https://uchebnik.mos.ru/material_view/atomic_objects/7839913

MHOTI'OI'paHHUKH.
Teopema Ditnepa

84

Brimykiisie
MHOT'OIPAaHHUKH.
Teopema Dinepa.
[IpaBunpHbIE U
IIOJIyTIPABUJIbHBIE
MHOTOTPaHHUKHU

85

Kontponbnas
pabora
"MHororpanHuku"

86

87

[TonsiTue BekTopa
Ha TUIOCKOCTH U B
IPOCTPAHCTBE

CyMMa BEKTOpOB

88

89

90

Pa3zHocTh BEKTOPOB

IIpaBuio
napajuiejaenunena
YMHOXkeEHUE
BEKTOpa Ha YKCIIO

https://uchebnik.mos.ru/material _view/atomic objects/839
6394

91

Paznoxenue
BEKTOpa 1o 0azucy
TPEX BEKTOPOB, HE
JIeXKAIIUX B OJHOM
IUIOCKOCTH

92

93

CxansipHoe
MIPOU3BEICHUE

Brruncienue yria



https://uchebnik.mos.ru/material_view/atomic_objects/8396394
https://uchebnik.mos.ru/material_view/atomic_objects/8396394

MEXly BEKTOpaMu
B IIPOCTPAHCTBE

94

95

96

[Ipocreiimue
3a/1a44 C
BEKTOpaMH

[Ipocretimue
3aJ1auu ¢
BEKTOpaMHU
[Ipocreiiue

3aJadu C
BCKTOpaMH

https://uchebnik.mos.ru/material view/atomic objects/839
6394

97

[Ipocreiimue
3a/1a4y ¢
BEKTOPAMH

98

0O00011IeHne "
CUCTCMaTHu3alusa
3HAHUN

99

100

101

O06o061IEHNE U
CUCTCMaTHu3alusa
3HAHUH

Hrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAS
pabora

102

0O000meHne n
CUCTCMaTHU3aIuAa



https://uchebnik.mos.ru/material_view/atomic_objects/8396394
https://uchebnik.mos.ru/material_view/atomic_objects/8396394

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer  KoHTpoabH
0 ble padoThI

IIpakTHYeck
ue padoThbl

Jara
H3y4YeHH
s

JIeKTpPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
pecypcbl

IToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
MIJIOCKOCTH U B
npocTpaHcTBe"

https://uchebnik.mos.ru/material view/atomic objects/747
0407

IToBTOpEHME TEMBI
"CxamnsipHoe
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHME TEMBI
"Brruncnenue
yriia MexIy
BEKTOpaMH B
npoctpaHcTae”

IToBTOpEHME TEMBI
"VpaBHeHue
IPSIMOH,
MPOXOISIIEH
4yepes JIBe TOUKHU"

https://uchebnik.mos.ru/material view/atomic objects/747
0277

YpaBHeHue
IJIOCKOCTH,
HOpPMaJlb,
ypaBHEHHE
MJIOCKOCTH B



https://uchebnik.mos.ru/material_view/atomic_objects/7470407
https://uchebnik.mos.ru/material_view/atomic_objects/7470407
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OTpe3Kax

YpaBHeHue
IUIOCKOCTH,
HOpPMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

10

11

Bekropnoe
IIPOU3BEICHUE

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
porpaMMHUpOBaH
ne

JInneinbpie
HEpPABEHCTBA,
JIMHEWHOE
MPOrPaMMHUPOBAH
ne

AHanuTHueckne
METO/1bl pacuéra
yriia MeXIy
MPSIMBIMU B
MHOTOTPaHHHUKAX

AHanuTHyeckue
METO/Ibl pacuéra
yriia MeXIy
IUIOCKOCTSIMH B
MHOTOT'PaHHHUKAX

https://uchebnik.mos.ru/material view/atomic objects/117
61671
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12

13

dopmya
PacCTOSIHUS OT
TOYKH 10
IIJIOCKOCTH B
KOOpJIMHATAX

Haxoxnenue
pacCTOSAHUMN OT
TOYKH J0
IJIOCKOCTH B KyOe

14

15

Haxoxnenue
paccTosiHUM OT
TOYKH J0
IIJIOCKOCTH B
MPaBUIbHOMN
nupamuae
Kontponbnas
pabota

" AHanuTHYeCKast
reoMerpust”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
MHOTOTPaHHUKHU
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17

Ceuenns
MHOTOTPaHHHUKOB:
METOJI CJIEOB

18

Ceuenns
MHOTOTPaHHHUKOB:
CTaHIapTHBIC
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IIOCKOCTH,
MepECCUCHUS
MIPSIMBIX U
IUIOCKOCTEH

19

[TapamiensHbie
HpsIMEbIE U
IUIOCKOCTH:
napaelibHble
CeUeHHMs

20

[TapamiensHbie
psIMBbIE U
MJIOCKOCTH:
pacuér
OTHONIEHU
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21

22

[TapamiensHbie
npsiMble U
IJIOCKOCTH: YIJIBI
MEXIY
CKpEIINBAOIINMU
Csl IPSIMBIMU
[Iepnenqukynspa
bI€ MIPSIMBIE U
IIJIOCKOCTH:
CTaH/IapTHbIE
napbl
NEePIEeHIUKYISPH
BIX IIJIOCKOCTEW U
MPSIMBIX,
CUMMETpUN
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MHOTI'OIrpaHHUKOB

23

[TepnienauKysapH
b€ MPSAMbIC U
IUIOCKOCTH:
TEopeMa O Tpex
NepHeHANKYISIpax

24

[TepnienauKysapH
b€ MPSAMBIC U
IJIOCKOCTH:
BBIYHCIICHUS] ITTUH
B
MHOTOTpaHHHKaX

25

[ToBTOpeHue:
ioumaau
MHOTOYTOJIEHUKOB
, bopmybl 11
inehErn
COO0pakeHUs
noao0us

26

27

IToBTOpeHwue:
ioaau
MHOT'OYT'OJIbHUKOB
, bopmynel 1uist
ILTOIIACH,
COOOpaKeHUs
mogoous
IToBTOpeHwue:
ioniaan
MHOT'OYT'OJIbHUKOB




, bopmyner st
IUIOIIAJICH,
COOOpaKeHHS
monoous

28

29

[Lnomanu
CEYEHUI
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
noooust
IInomann
CEYEHUU
MHOTOTPaHHUKOB:
TJIOIIATN
MMOBEPXHOCTEN,
pa3pe3aHus Ha
YacTH,
COO0pakeHUs
noxoous
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30

31

KoHTtponbHas
pabota
"[loBTOpEHwMeE:
MHOTOTpaHHMKH,
CEUEHUs
MHOTOTPaHHHUKOB"

O0BéM Tera.
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O0Bem
IPSIMOYTOJIBHOTO
napaJuieenumneaa

32

3amaun 00

yABOCHUU Ky0a, 0
KBaJIpaTtype Kyoa;
O TPUCEKIIUH yTJia

33

CrepeomeTrpuueck
ue 3a/1a4u,
CBA3aHHBIC C
00BEMOM
pSIMOYTOJIBHOTO
napaJuieenuneaa

34

35

[Ipukitagueie
3a/1a4u,
CBSI3aHHBIE C
BBIUNCIICHUEM
00bEMa
IPSIMOYTOJIBHOTO
napajulieJenumne1a

O06béM npsiMoit
PU3MBI

36

CrepeomMeTrpuueck
e 3aJ1a4H,
CBS3aHHBIC C
BBIYUCIICHUEM
00BEMOB MpsIMOH
TPU3MBI

37

[IpuknagHeie




3ajauu,
CBSI3aHHBIC C
00BEMOM TIPSIMOM
TIPU3MBI

38

39

40

41

42

Brruncienue
00BEMOB TEII ¢
ITOMOIIBIO
OIpEeICNIEHHOTO
unTerpana. O6pém
HaKJIOHHOM
MIPU3MBI

Brruucnenue
00BEMOB TeJI C
ITOMOIIIBIO
ONPENEIEHHOTO
unTerpana. OobEm
MAPaMU/IBI

dopmyna 06bEéMa
MUPAMHU/IBI.
OTtHomieHue
00bEMOB MUPAMHU]T
¢ 00ITUM yTIIOM

®opmyna 00bEMa
OUPaMUJIBI.
OtHoeHne
00BEMOB UpaMU
¢ 00IUM yTIIOM

CrepeomeTrpuueck
ue 3a7ayi,
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CBSI3aHHBIE C
00BEéMaMu
HAKJIOHHOM
MIPU3MBI

43

CrepeomeTrpuueck

ve 3a71a4H,
CBSI3aHHBIE C
00BEéMaMu
THPAMHU/IBI

44

45

46

47

[Ipukitagubie
3aJa4y 10 TeMe
"O0BEMBI TEI",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpuknagHele
3a/1a4yM 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
MUPAMU/IBI

IIpumeHenue
00BEMOB.
Brruucnenue
paccTosiHusA 10
IUIOCKOCTH

KonTponbHas
pabota "O0bEM




MHOTOTrpaHHHKaA"

48

Hunmuaapuyeckas
MOBEPXHOCTb,
oOpazyromue
HWJIMHAPUYECKON
MOBEPXHOCTHU

49

Hunmuaap.
[Ipssmoit xpyroBou
HAJTUHAP.
ITnomane
MOBEPXHOCTHU
HWJIMHpA

50

Konunueckas
MOBEPXHOCTb,
obpasyromue
KOHHYECKOM
MOBEPXHOCTH.
Konyc
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51

CeueHue KoHyca
IIJIOCKOCTBIO,
napasieaIbHON
MJIOCKOCTH
OCHOBaHUS

52

Yceu€Hnnlit
KOHYC.
N3ob6paxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
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53

54

55

56

ILinomans 60KOBOM
MIOBEPXHOCTH U
MTOJTHOM
MTOBEPXHOCTH
KOHycCa

IIinomans 60KOBOM
MIOBEPXHOCTH U
ITOJTHOM
MTOBEPXHOCTH
KOHyca

CrepeomMeTrpuueck
ue 3a/1auu Ha
JI0Ka3aTeabCTBO U
BBIUHUCIICHHE,
HOCTPOCHUEM
CeYeHU I
LUIMHApPA, KOHyCca
CrepeomMeTrpuueck
ue 3a/1a4ud Ha
JI0Ka3aTeabCTBO U
BBIYHCIICHHE,
MIOCTPOCHHEM
CEYEeHU I
LUIMHApPA, KOHyCca

57

58

[Ipuxiagusie
3a/1a4u,
CBSI3aHHBIE C
HUAJIUHAPOM

[Ipukiagusie




3a/1a4u,
CBSI3aHHBIE C
[UTHHIPOM

59

60

Cdepa u map
Ilepeceuenue
chepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IUIOCKOCTBIO. Bup
U U300pakeHue
nrapa
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18370

61

62

[Iepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepsl
IJIOCKOCThIO. Bup
U U300pakeHue
nrapa

YpaBHeHue
cdepsl. [Inomans
cdepsl u e
yacTen

63

Cummetpust
cdepsl U mapa

64

CrepeomMeTrpuueck
ue 3a7a4n Ha
JI0Ka3aTeIbCTBO U

https://uchebnik.mos.ru/material view/atomic objects/113
18370
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65

BBIUMCIICHHE,
CBsI3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHUEM KX
CEYeHUI
TUIOCKOCTBIO

CrepeomeTpuyeck
ue 3a7aud Ha
JI0Ka3aTeNbCTBO U
BBIUKCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
[IOCTPOCHUEM UX
CEUYEHHI
MJIOCKOCTBIO

66

[Ipukitagubie
3a/1a4d,
CBSI3aHHBIE CO
chepoit u mapom

67

IToBTOpEHNUE:
OKPY>XKHOCTb Ha
IIJIOCKOCTH,
BBIYUCIICHUS B
OKPY>KHOCTH,
CTaH/IapTHbIE
moa00ust

68

Pasznuynrie
KOMOWHAIIUA TE
BpaILICHUS U




MHOTI'OIrpaHHUKOB

69

70

71

72

73

74

75

3amauu 1o TeMe
"Tenau
MOBEPXHOCTH
BpanieHus"
3amauu 1o TeMe
"Tena n
MTOBEPXHOCTH
BparnieHus"
KonTponbhas
pabora "Tena u
MMOBEPXHOCTHU
BparnieHus"
O0BEM IUIMHApA.
Teopema 06
00BEME IPSMOTO
UIMH]IpA
Brruucnenue
00BEMOB TeI ¢
MTOMOIIIBIO
ONPENEIEHHOTO
uHTerpana. OobpEmM
KOHycCa

ITmomamu
OOKOBOM M MOJIHOU
MOBEPXHOCTH
KOHycCa

CrepeomeTrpuueck
ue 3a7ayi,

https://uchebnik.mos.ru/material view/atomic objects/113
18370
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CBSI3aHHBIE C
BBIYHCIIEHUEM
00BEMOB
[WIHH]IPA, KOHYyCa

76

77

[Ipukiagueie
3a/1a4M 110 TEME
"O06bEMBI
oI
MOBEPXHOCTEH

TCJI

O0béMm mapa u
IIapOBOTO
cekropa. Teopema
00 00BEMe mapa.
[Tnomane chepsl.
CrepeomeTrpuueck
W€ 3aJ1a4u,
CBSI3aHHBIE C
BBIYHMCIICHHEM
00BEMOB 11apa,
I1apOBOTO
CerMeHTa "
IIapOBOTO CEKTOpa
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8009

78

IIpuknagHeie
3a7a4M Mo TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa u
TUTOIIA/TB IO
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79

80

81

chepsl.
CooTHOIICHUS
MEXIY
IJIOIIAISIMU
MTOBEPXHOCTEH U
00BEMamMu
IMOIOOHBIX TEI

IToxoOuEble Tena B
MIPOCTPAHCTBE.
HN3MeHeHue
00Béma npu
IO00MH.
CrepeomMeTrpuueck
ve 3a71a4H,
CBSI3aHHBIE C
BBIYUCJIICHUEM
00BEMOB TE U

i (D IENGEY
ITOBEPXHOCTEU
KonTponbHas
pabota "Ilnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TCI

JIBukeHUA
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBukeHus u
paBeHCTBO (uryp.
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Oo01ue cBolicTBa
IBIDKCHUN

82

83

Bunasl nBmkeHnii:
rapasuiebHbIA
MEPEeHoc,
[EHTpaIbHasA
CUMMETpHUS,
3epKalibHas
CUMMETpHUS,
MOBOPOT BOKPYT
IPSIMO
[IpeoOpazoBanms
nono6wus. [psmas
u cepa Diinepa

84

I'eomerprueckue
3a/1a4M Ha
IIPUMEHEHHUE
JBUKECHUS

85

Kontponbnas
pabora "BekTopsl
B IIpocTpaHcTBe"

86

O06o0maroree
noBTtopenue 11
MTOHATHH U
METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CHCTEMAaTHU3allHs
3HAHUIL:

https://uchebnik.mos.ru/material view/atomic objects/747
0407
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"[TapamiensHOCTh
HPSIMBIX U
TIJIOCKOCTEH B
npocTpaHcTse"

87

88

Ob6o6maromee
noBTopenue 11
MOHATUHN U
METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cUCTeMaTH3aIHs
3HaHUi: "BekTopbl
B IIpocTpaHcTBe"

Oo6ob61aro1ee
noBTopenue 11
MIOHATUHI U
METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CUCTEMATH3aLM
3HaHUU: "BekTopsl
B IIpoCTpaHcTBe"

89

O06o0maroree
noBTtopenue 11
MOHATUU U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTH3allHs

https://uchebnik.mos.ru/material view/atomic_objects/747
0277
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3HaHwmii: "O0beM
MHOTOTpaHHUKA"

90

91

O6oOmaroree
noBTopenue 11
MMOHATUH U
METO/IOB Kypca
reometpun 10-11
KJIACCOB,
CHCTeMaTH3aIns
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

Oo6ob61aroee
noBtropenue 11
TIOHATHHI U
METO/IOB Kypca
reometpun 10-11
KJIaCCOB,
CHUCTEMaTH3aIUs
3HaHMI:
"Ilnomann
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

TCI
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92

O06o0Omaroree
noBTopenue 11
MOHATUHN U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
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93

CHCTEMAaTHU3aLUs
3HAHMWIL:
"ITmomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

Tex"

HUrorosas
KOHTPOJIbHAS
pabora

94

Hrorosas
KOHTPOJIbHAS
pabora

95

IToBTOpEHME,
00001IeHNE 1
CHUCTEMaTH3aITUs
3HAHUM

96

Hcropus passurus
CTEPEOMETPUHN KaK
HayKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUH

97

Hcropus pa3Butus
CTEPEOMETPUN KAK
HayKHU U €€ pojb B
pa3BUTHN
COBPEMEHHBIX




WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUH

98

99

Hcropus pazsurus
CTEPEOMETPUU KAK
HayKHU U €€ pojb B
pa3BUTHN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

HcTopus pa3BuTHs
CTEPEOMETPUN KaAK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUHN KaK
HayKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
VHXECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUH

101

Hcropus pa3Butus
CTEpEOMETPUH KaK




HayKHU U €€ pojb B
pa3BUTHN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

HcTopus pa3BuTHs

CTEPEOMETPUN KaAK
HayKH U €€ poJib B

102 pa3BUTHH 1
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHit

OBIIEE
KOJIMYECTBO 102
YACOB I1O

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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