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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yMEHHUS ~ BJQJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJCISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHHUS BIAJETh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,

(hﬁﬂMT/IﬂﬂR?"—TT/IP OoOpcIaCTaBIACHUYA O I—TPﬂﬁYﬂTﬂ/TMﬂ("T‘T/T TOKA3ATCIABCTB oOnuUu
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000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH IMOHATUSIMH ¥ HABBIKAMU TTOCJIEIOBATEIHLHO M MOCTYIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus Juisi auddepeHunanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJENIO).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKAIOIIUecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1ockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuieIbHOCTh IJIIOCKOCTEN: NapasulesibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI 1 MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasi PU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. IIpaBuibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUPAMMIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTaHApHbIM  BekTOopaMm. I[IpsmMoyrosibHass cucTeMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAass TOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KoMmOuHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c

naockocTeio. Kacanue napa u cdl)epm OI0CKOCThIO. ougarue MHOIOIPAHHUKA,
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OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaabh chepbl U e€ yacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIIEHUS: CEUCHUS UUIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETPHS, ITOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, ONPOCH U JAPYroe), YMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOTO IIOBEIECHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MAaTeMaTHUYeCKOMY  OOpa3oBaHUIO U

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE BIO[DKETHOE OBLLIEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK) Ceptudukat 1BE6403832DFE7ABO81E01D389C911A9
YYPEXXAEHUE JIMLIEN APXUTEKTYPbI U AU3AUHA N2 3 I. MEH3bI,
IopbyHuoB Anekceit AHaTonbeBud, AMpekTop




caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB U OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEUeCKOM MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUYCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCco0 pelieHus y4yeOHOW 3ahaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIOIIHE  MPOTHUBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTald U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBICHATH TPUINHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBl» M HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCS:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMM;
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¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUpPOBaTh  IMOHSATHUSIMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CUMMETPHUH
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IDUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPeoOpa3OBbIBATH U HWHTEPIPETHPOBATH HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKA pelieHuss MaTeMaTU4yecKu Cc(HOopMyInpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:
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¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsI U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHMCAHHBIA B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (PUIyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€PKAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPIINHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
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e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIAralluX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(opMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peallbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh IMPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE BIO[DKETHOE OBLLIEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK) Ceptudukat 1BE6403832DFE7ABO81E01D389C911A9
YYPEXXAEHUE JIMLIEN APXUTEKTYPbI U AU3AUHA N2 3 I. MEH3bI,
IopbyHuoB Anekceit AHaTonbeBud, AMpekTop




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acos

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

MpaBUIIa U300paKEHHs Ha PUCYHKE 1
IJIOCKOCTH, IMAPAJIICITBHBIX MTPSMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh; 1
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh; 1
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIIINX TPOCTPAHCTBECHHBIX (UTYP, 1
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE 1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE

[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N3o00paxenune cedyeHuit nmupamMuabl, kKyoa u

MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus 1
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N3o006paxenune ceuyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus 1
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus 1
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue

IMOCTPOCHHBIX CeUeHn Pa3HBIMU LIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust 1
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue

IMOCTPOCHHBIX CeYeHUH Pa3HBIMHU LIBETAMU

14

Merton cnenoB uisi TOCTPOCHUS CEUYEHUI 1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
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15

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U 1
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U 1
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
MTOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue 1
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazButus

IJIAHUMETPUH U CTEPEOMETPUU

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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23

Kontponbnas padora "Akcuombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B

npocTpancTBe. CKpeluBaroIuecs

npsiMble. [Ipu3Haky ckpelmuBaromuxcs 1
npsaMbIX. [lapamiensHble IpsiMBbIC B

IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o 1
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUn

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOII 1
MEXIy NMPSIMBIMU

321,[[3.‘{1/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C 1
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[ToHsTHSA: MapaIeabHOCTh MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak 1

napajijicJIbHOCTH HpﬁMOfI U IIITOCKOCTHU

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BEIUMCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapamnnenbHas MPOEKIUsI, TIPUMEHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX ITapalICIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00

OTpE3Kax MapalJICIbHBIX IMPSAMBIX,

3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU 1
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C

ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA 1

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS. 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX nepHeHANKYIIAPAx
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIISIpax
(npsimast u oOpaTHas)

51

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

52

53

[Touck neprneHMKyIsIpHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIAPHBIX 1
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHKE 1

54

[TocTpoenne ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO 1
OPTOrOHAJILHOW MPOEKINU

55

56

57

[Toctpoenue ceuennii kyba, MpU3MBlI,
MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO 1
OpPTOTOHAJILHOMN MPOEKIINH

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEJBHO TU10cKOCTH. [TimockocT 1
CUMMETPUN B MHOTOTPaHHUKAX

[Tpu3HaK neprneHaAuKyISpHOCTH NPSMOHN U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO MIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 1
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

CriocoObl OIYCTHTD NEPIICHIUKYIISPHI: 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B 1 1
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B 1
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMH B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO 1
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeomeTpruecKue U TPHUKIIaHbIC
3aJa4M, CBSI3aHHBIC CO B3aMMHBIM 1
pacnonomeHHeM HpSIMBIX U IIJIOCKOCTHU

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX 1
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOSHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C 1
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €ro 2JIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas

nupamMuaa

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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81 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL. 1
[IpaBuiibHas mpusma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1 1

86 [TonsTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

98 O06o01ieHne ¥ cucTeMaTu3alys 3HaHUK 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosast koHTpobHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHe METO/Ibl pacuéra yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 ®opMyia pacCTOSHUSA OT TOYKH 10 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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IIJIOCKOCTH B KOOpAHWHATax

13

14

Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B KyOe

Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHU/JIC

15

KonrponbHas pabora "AHanutudeckas
reomeTpus”

16

17

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB 1

18

19

20

CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE
IIJIOCKOCTH, TIEPECEYEHUs MPSAMBIX U 1
IIJIOCKOCTEN

HapaJ'IJ'IeJ'ILHLIe MMpsAMBIC U TINIOCKOCTH:
nmapaJijiICJIbHBIC CCUCHUA

[TapannenpHbIE IPSMBIE U INIOCKOCTH:
pacy€T OTHOLIEHU

21

[TapannensHbIE IPSMBIE U TUIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAFOIIUMHUCS 1
MNPSAMBIMHA

22

23

[leprienAuKyNApHBIE IPSIMBIE U
TUTOCKOCTH: CTaHIApPTHBIE Maphl
MEePIEHANKYIISIPHBIX MNIOCKOCTEN U
IpsAMBIX, CUMMETPHUH MHOI'OI'PAaHHUKOB
[leprienaAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX 1
HEepHEeHINKYIPax

24

[lepnenquKyIsIpHBIE IPSMBIE U 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151 1
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpeHue: iomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS 1
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpeHue: mIomann

MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS 1
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha 1
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEHN, pa3pe3anus Ha 1
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUS 1 1
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIINH yTia

33

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO 1
napaJulesenumesaa

34

IIpukiiagHele 3a1a4u, CBSI3aHHbIE C 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

35

36

O0BEM npsAMOit TPU3MBI 1

CrepeoMeTpHuyecKre 3a7ja4u, CBS3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI

37

[MpukiagHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

38

39

40

Brruuciienue 00EMOB Tell C TOMOIIIBIO
omnpeaenéHHoro uarerpana. Oobpém 1
HAaKJIOHHOH IPU3MBbI

Brruunciienue 00EMOB Tell C TOMOIIIBIO
onpeaenéHHoro uurerpaina. O0bpéM 1
MTUPAMUJIBI

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41

42

43

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
CrepeoMeTpHUEeCKUE 3a7ja4i, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOM MPU3MBbI
CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI

44

45

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 1
MIPU3MBI

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46

[Tpumenenne 00bEMOB. Brruncienue 1

pacCTodAHuA OO0 IMIIOCKOCTU

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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47 KonTponbras padota "O0béM 1 1
MHOTOIpaHHuKa"
[unuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON 1
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID. 1
[Tnomane MOBEpXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye 1
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO, 1
MapajuIeIbHOM IIOCKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue 1
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH H 1
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U 1
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE, 1
MMOCTPOCHHUEM CEUYCHUI ITMIIHHIPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JI0KA3aTeIIbCTBO U BEIYUCIICHHUE, 1
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa

57 [TpukamHbIe 3a/1a49M, CBSI3aHHBIC C 1
IIATHH]IPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C 1
ATUHIPOM

59 Cdepa u map 1

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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60

[epeceuenue cepsl u mapa ¢
mIockocThio. Kacanwue mapa u cdepsl 1
TUTOCKOCTHIO. Byt n m300pakenue mapa

61

ITepecedenue cdepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl 1
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa 1

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC 1
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna u MOBEpPXHOCTH
BpamieHus"

3anauu o teme "Tena U MOBEPXHOCTH

BpaieHus"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruuciienne 00EMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém 1
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA, 1
KOHYCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OO0BEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaapio cepbl. COOTHOMICHUS MEXKIY 1
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu. 1
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

Kontposnbnas pabdota "[1nomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme 1
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU: 1
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeTOA0B Kypca reomeTpun 10-11

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WtoroBas koHTpoJsibHAs paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE

YUYPEXX[EHWE JINLEA APXVUTEKTYPbI M IM3AWHA NQ 3 T. MEH3bI,

[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102 8

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO
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