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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOE€ NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MpOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUITHOTO ammapara mno pasfaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJECTh  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B

X04€ peIICHUA CTECPCOMCTPUUCCKUX 3adald U 3a4a4 C [IPAKTHYCCKHUM COACPIKAHHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronInXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlUSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JUHUSAMU y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIIIYyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPTraHM30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeOMETpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelibHble W CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B POCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTd. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapaymenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (QUIryppl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJISPHOCTA  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMOM M INIOCKOCTBHIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi ¥ MOJIHAsS MOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimie mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojgpHas NUpaMua,
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npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U
IIpaBWIbHAS IMPAaMHIA, TNPABUIIbHAS TPEYIrOJIbHAS IHpPaMHUIAa W NPABUJIBHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOAECKA3IP U UKOCAIP.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHOM MUpPaMUJIBL,
TeOpeMa O IUIOLIAN YCEYEHHOM ITUPAMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHMMETPUM  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunena, CUMMETPHUS MPaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHOU
MAPaAMHUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOPAMU: CI0KEHUE
U BBIYATAHME BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasioKEHUMM BEKTOpa IO  TPEM
HEKOMIUIAHAapHbIM  BekTopaM. [IpssMoyrosibHas  cucrema  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsgpHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[loHATHA: UIUIMHAPUYECKAs IIOBEPXHOCTb, KOHHWYECKas IIOBEPXHOCTS,
cepuueckas TOBEPXHOCTb, OOpasyrouue moBepxHocTed. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cepbl M IUIOCKOCTH, KacaTelpHasi IUIOCKOCTh K cgepe. M3o0paxeHue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummetpusi cepsl u
uiapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
OpSIMOYTOJIBHOTO Mapajienenuneaa v ciueactsus u3 Heé. OObEM mnpsMoill u



HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CerMeHTa.

KoMmOunHanuu Ten BpalieHus W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
IUWJIWHIpP, OINKMCaHHas oOKoJio ImiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanuwe mrapa u cdepsl miaockocTbio. [loHSATHE MHOrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WM TEJO
BpAILICHUA.

[Tnomanae MOBEPXHOCTH IMJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHpIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAILICHUS: CEUCHUS LIUIIMHIPA
(mapayyienbHO M MEPIECHJAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHUIO U MPOXOJSANINE YEPE3 BEPIIMHY), CEUCHUS Iapa, METObI OCTPOCHUS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepaliuv HaJ BEKTopamu. BekTtopHoe
YMHOXKEHHE BEKTOpOB. CBoOiCTBa BEKTOPHOTO YyMHOXEHMS. I[IpsMoyronbHas
cucteMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJA MpPU PEHIEHUH TE€OMETPUUYECKUX
3aj1ad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpakeHus. J[B>KeHUsS W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOPBI, ONPOCHl M JPYroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03OPOBUTEIBHON J€ATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHUE COBEpLIaTb OCO3HAHHBIA BBIOOP
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Oynymedr mnpodeccnr W Ppearr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTaAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalolel cpejpl, IJIAHUPOBAaHUE TMOCTYNKOB U OIIEHKA HMX BO3MOKHBIX
MTOCJICJICTBUM TSI OKPY KAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, DTAaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeJeIeHHs MOHATUI, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiacCcU(UKaAIUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpUTENIbHbIE U OTPULIATENIbHbIC, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTUYECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHbIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSITEIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
JeATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIW 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUU TIPU
pelIeHnn 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 3a]1aY;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUJbl MHOTOTPAHHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJ1accu(ukanuu;

CBOOOJIHO  ONEpPUPOBaTh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATH napauiesibHOE, LHEHTpaJIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAJA  TOBEPXHOCTEM  MHOTOTPAHHHKOB  (MpHU3Ma,
MUpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpPMYIT;

CBOOOJ/IHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
buryper;

CBOOOJTHO OIEpPUPOBATH TOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHATHICUCTBUSHAABEKTOPAMH;

pemaTh 3aJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MPU PEIICHUH MaTeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUTrypax, TMPeJACTaBICHHYI Ha
yepTexkax U puCyHKax;

NPUMEHSTh TOJIyYCHHbIE 3HAaHMUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJU3UPOBATh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B
mporecce TIMOMCKA  pelIeHUusT MaTeMaTU4ecKd  CPOpMYIHPOBAHHOMN
npoOemMbl, MOJAEIUPOBAaTh peajbHble CUTyallMd Ha SI3bIKE T'€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

ONEpPUPOBAThH MOHATUAMH, CBA3aHHBIMU C TEJIaMU BPALLEHUS: LIUIUHAPOM,
KOHYCOM, c(hepoii U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIICHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJTHATHONIEPAIIMMHAIBEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
cBOOOJIHO ONEpUPOBATH TOHATUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOJ00uUS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHMM: METOJ CJIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBATbI€OMETPUYECKUEYTBEPKACHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJISI PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (popme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA  HA  MPAKTUKE:  CPABHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHSATh U3YUEHHBIC
IIOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoThl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOssHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
cHCTEeMaTH3aIus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOI'PAMME
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11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
5 [ToBTOpeHwme, 0606meH1:1e u 15 1
cHUCTEeMaTH3alus 3HAHU
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwme, 0606HICHI§G u 17 5
CHCTEeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne KoanuecTrBouacoB

Jarausy J1eKTPOHHBbIeNU(PPOBHICOOPA30B

n  Temaypoka Bce KoHTpo/ibHBI [MpakTuyeckun
YyeHu st aTeJibHbIEPeCYpChI

ero  epadoTbl epaldoTbl

~

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka

[ToHATHS cTEpeoMEeTpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBuiIa U300paKeHUs
Ha PUCYHKE IJIOCKOCTH,
MapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas ! MIIOCKOCTh;
MOJIyIIPOCTPAHCTBO

[ToHsTHS: IEepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIONIHEcs
npsiMasi ¥ IJI0CKOCTb;
MOJYTPOCTPAHCTBO

5 MHororpaHHUKH, H300paKeHne 1
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MIPOCTEHTIINX TMPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX
¢buryp, HeCyImeCTBYIOIIMX 00OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
cieactBus U3 Hux. CrocoOnl
3a/IaHMs] TIPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HAYCHUSATIPSAMBIX U TIJIOCKOCTEH

10

11

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa.
N300paskeHunenepeceueHus noayyeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoeHHbIXCEUEH
Ui pa3HBIMULIBETAMU

N300paxenune ceyeHni mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOJIAT
gyepes ux péopa.
N300pakeHnenepeceueHus noayyeH
HBIXIUIOCKOCTEH.
PackpanBaHrenocTpoeHHbIXCEUeH
MHpa3HBIMALIBETAMH

18




12

13

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa.
N300pakeHuenepece4eHusnoay4eH
HBIXIVIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUEH
UHpa3HBIMUALIBETAMU

N3o0pakeHne ceUeHn MIpaMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.
N300paxeHnenepecedeHUsIIONyICH
HBIXIUIOCKOCTEH.
PackpanBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

14

15

Merton cnenoB st HOCTPOCHUS
CEUYEeHUU

Meton cienoB uis IOCTPOEHUS
ceueHuii. CBOICTBA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

16

Merton ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
NPSIMBIX U MJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM TouKaM Ha p&bpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aIUCh MIaroB OCTPOCHUS

18

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha p&Opax.

19




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

19

[ToctpoeHue ceuenuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAar0B MOCTPOCHUS

20

21

22

23

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
CozaHue BBIHOCHBIX YEpTEXEH U
3aIlUCh MIAroB MOCTPOCHUS

[ToBTOpEHUE MITAHUMETPUH:
Teopema o poNOPIMOHATBHBIX
otpeskax. [lonoOuerpeyronbHIUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEYEHHUSX Ha BBIHOCHBIX YEPTEKAX.
HcropusipazBUTUAILIAaHUMETPUU U
CTEPEOMETPUHU

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmsle. [Ipusnaku
CKPEIMBAIOIINXCS MPSMBIX.
[TapannenbHblenpsIMBIE B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH NPSIMON

20




26

27

28

IapaJuIeIbHON JTaHHOU IIPSIMO,
MPOXOASAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAIeH Ha
JTaHHOMU npsiMoil. Jlemma o
nepeceueHUUIapaIIETbHBIXTPSMBIX
IUIOCKOCTBIO

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema o Tpéx mapaienbHbIX
npsambix. Teopema o
CKPEIIMBAIOIIUX CAIPIMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoOBHbIE CBOWCTBA MAPAIIETHLHOTO
MPOSKTUPOBAHHSI.
N3o6paxeHnepasHbIxpuryp B
napauieIbHOUIPOCKIIUT

[enTpansHas npoekuus. YToiui ¢

COHAITPaBJICHHBIMU CTOPOHAMH.
YTonMexIynpsMbIMU

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MIPSAMOMN
U IJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak napainenbHOCTH MPSMON U
IIJIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSAMON U
IIJIOCKOCTH

21




31

32

I'eomeTpuueckue 3anaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C M1APATIIEITBHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JaHHYIO MPSMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYTOM MpsIMOH.
PacuéroTHouenuii

33

[TapannensHas npoekuus,
MIPUMEHEHUE JJIs1 TOCTPOCHUS
ceueHuit KkyOa u mapasuienenune/a.
CaoiicTBanapaienenuneaa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Tpu3Haku mapamienbHOCTH ABYX
IJIOCKOCTEMN

35

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHOMN
IJIOCKOCTH U CJIEACTBHUS U3 HEE

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O apajuIeIbHOCTH
MPSIMBIX TIEpecedeHus Ipu
MIEPECEUECHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamieabHbIX

22




38

TUIOCKOCTEH: 00 OTpe3kax
napajuieNbHbIX TPSIMBIX,
3aKJTIOUEHHBIX MEX]TY
napayuieNbHBIMU IIJIOCKOCTSIMU; O
NepeceyeHn  MpsMoit ¢ AByMs
napaieIbHBIMU TUIOCKOCTSIMU

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

39

[ToBTOpeHue:
TPUTOHOMETPHUAIPAMOYTOJIbHOIOTPE
YrOoJIbHHUKA

40

41

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napajesenumnena

Breraucnenue aiauH OTPEC3KOB B Ky6e

" IpAMOYT'OJIbHOM
napaJiieJICuIcac

42

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

43

[lepneHMKyYISAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOiA,
MIPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U NEPIEHIUKYIIAPHOU

23




K IINTIOCKOCTH

[1n0ckoCTH U IEPIEHIUKYIISIPHBIE

4 UM TIpSIMbIE B MHOTOTPaHHUKAX

46 [1nockocty 1 neprneHAuKyIIpHbIe
UM INpsIMbIE B MHOTOTPAaHHUKAX
[leprieHAUKYIAP U HAKIOHHASL.

47 ITocTpoeHue nepneHauKyIspa us
TOUYKHU Ha MPSIMYIO
[lepneHuKyIsp ¥ HAKJIOHHAS.

48  IlocTpoeHne MepHEHIUKYIAPA U3
TOYKHU Ha MPSIMYIO

49 Teopema 0 TpEX NMepreHAUKyIIpax
(npsimast u oOpaTHas)

50 TeopeMma 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

51 YronmexayCcKpenyBarOIUMHUCATIPS
MBIMHU
ITouck neprneHANKYISAPHBIX MPSIMbBIX

52 c MOMOUIbIO MEPNEHIUKYISPHBIX
IIJIOCKOCTEN

53  OproroHajabHOENPOEKTUPOBAHHE
[Toctpoenue ceuenunii kyba, MpU3MBlI,

54 MPaBWILHON MTUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

55 = mpaBWIIBHOM MUPaMUABI C TOMOIIBIO

OpPTOTOHAJILHOMN MPOEKIINH

24




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTucuMmeTpuii B
MHOTOTpaHHUKAX

S7

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTHU KaK CJIEICTBHE
CUMMETPUU

58

59

60

61

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuii OT TOUKHU 10
TIIIOCKOCTH

CriocoObl OMyCTUTh
HIEPIEHIUKYJIAPBL: CHMMETPUS,
CABUT TOYKH I10 NIapAJIJIEIbHOU
IpsAMON

CaBur no HemapaienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbnas padota "B3aumnoe
PACIIOJIOKCHHUEC MTPAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

63

64

IToBTOpEHUE: yroa Mexay NpsMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIHHHUKE,
TeopeMa KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B

25




IIPOCTPAHCTBE

65

66

FCOMCTpI/I‘ICCKI/IC MCETObI
BBIYUCIICHUSA yIJia MCXKIY MIPAMBIMU
B MHOT'OTpaHHHUKaX

JByrpanueiii yroa. CBOMCTBO
JUHEIHBIX YTJIOB IBYTPAHHOTO yTjia

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aNMHO
MEPIEeHIUKYISAPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIepECEUECHMS ABYX IUIOCKOCTEN
NEepPIEHAUKYIISPHBIX TPEThEH
IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapauIeIeIuIIe;
KyO; U3MEpEeHHs, CBOMCTBa
IPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIe1a

70

71

72

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO TapasuiesienuIe ia
U CJIEACTBHUE U3 HEE

CTepeOMeTpI/I‘-ICCKI/Ie " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

HOBTOpCHI/ICI CKpCIIMBAIOIINECCA
MpsAMBIC, TAPAJUICIIBHBIC TNIOCKOCTHU
B CTaHAAPTHBIX MHOT'OI'PAHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEH Ha

26




CKpCHIMBAIOIIUXCA MTPAMBIX,
PacCTOAHNUE MEXKIY
CKpC€HIUMBAIOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYalUAX

74

PaccrosHue oT TOUKH J0 IINIOCKOCTH,

paccTostHue OT NPSIMOH 10
IJIOCKOCTH

75

Beluncnenue paccTossHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYIISIPHON
IJIOCKOCTH

76

77

78

TpéxrpaHHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yria
DneMeHTHI chepruuecKoit
TEOMETPHUH: T€OJIE3UUECKUE JINHUN
Ha 3emie

KonTtponbHast pabota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUH
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

80

81

IMupamupa. Buael nupamun.
[IpaBunpHas nupamuia
IIpusma. IIpsAmas u HakIOHHAs
npusMmsl. [IpaBunbHas npusma

82

[IpssMoit napaynenenunen,
MPSIMOYTOJIBHBIN MTapajuIeIenuIe],
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Ky0

BBIHYKJ'H:IGMHOFOFP AdHHUKH.

83 Teopemadiinepa 1
BeImykiipie MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIC U 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

85 KonrponsHaspabdora 1
"MHuororpaHHuku"

86 [ToHsATHE BEeKTOpA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88  Pa3HOCTBBEKTOpPOB 1

89 | I[IpaBunonapasienenuneaa 1

90 = YMHOXCHHEBEKTOPaHAYMCIIO 1
Pasnoxenue BexkTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIIUX B 1
OJITHOM IIJIOCKOCTH

92 = CkanspHOENpou3BeJeHNE 1

93 Brruncnenne yria Mexay 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimunesagayu ¢ BEKTOpaMu 1

95 [Ipocreiimmesanadu ¢ BEKTOpaMH 1

96  Ilpocreiimunesagay ¢ BEKTOpaMH 1

97 [Ipocreiimmesanayn ¢ BEKTOPaMH 1

08 Oo6o06menue u ) 1
CHCTEeMaTH3alUsA3HAHU I

99  OO6oOmeHue u 1

28




cUCTEMAaTH3alUA3HAHUN

10
0 HToroBasikoHTpobHasipaboTa 1
10
1 HroroBaskoHTpoapHasIpadboTa 1
10 = OGoOmmenue u 1
2 CUCTeMAaTU3aIMsI3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 10
I[TPOI'PAMME 2

29




11 KJIACC

Ne KosmuecTBovacos
Jaram3ydy  DieKTpOHHbIeHU(PPOBHIEOOPA30OBAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoTshI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHcTBe"

[ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOpPaMH B IPOCTPAHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

YpaBHEHME MIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE TIIIOCKOCTH 1

B OTpe3Kax

YpaBHEHME MIIIOCKOCTH,

HOpMaJlb, YpaBHEHUE TIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHEHHOEPOrpaMMHUpPOBaHKE

JInHelHbIEHEPABEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OTpaHHUKAX

q)OpMy.Ha pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrosiHuil OT
TOYKH JO IJIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KonrtponbHaspaborta
"AHanuTHYECKaAreOMETpHs"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
TIOCKOCTEHN

HapaJ'IJ'ICJ'ILHLIC MpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA
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20

[TapamiensHble psMbIE U
IUIOCKOCTH: pacy€T OTHOIIEHU I

21

22

23

24

[TapamiensHble IpsMbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJAPTHBIE M1aPBI
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOTOI'PaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TPeX
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

32




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[IpuknagHele 3a1a4u,
CBSI3aHHBIE C BEIUMCIICHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM
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00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSAMONA
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKIIOHHOMTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIUpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHrEe 00BEMOB TUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C
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00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonrtponbHaspabota
"O6BEMMHOTOrpaHHUKA"

48

Hunuuapudeckasi TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnuueckasi oBEpXHOCTb,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

IImomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aa4u Ha
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J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yacte

63

CummMmetpusiceps! 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

36




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTHU, BBIYUCIICHUSA B
OKPY>KHOCTH, CTaHAapTHBIE
mog00us

68

69

Paznuunble koMOMHALIUY Tel
BpaIIEeHUsI 1 MHOTOIPAaHHUKOB
3agaun o teMe "Temna u
MOBEPXHOCTH BpamieHus"

70

3anaun no teme "Tena u
MTOBEPXHOCTHU BpaleHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00BbEMeE NPSMOTo LMWINHAPA

73

Brruucnenne o05EMOB TeI €
TIOMOIIBIO OITPENEITIEHHOTO
unTerpana. O6bEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTprueckue 3a1auu,
CBSA3aHHBIE C BHIYUCIICHHUEM
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00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3aJa9H 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mapa. [Inomans chepsr.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CeTMEHTa ¥ IIapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
CooTHOIIEHUAMEXAYIUIOLIAIIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIX TEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEU

Kontponbnas padota "[1momanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"
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81

JIBH>KEHUS POCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (huryp. O6mme
CBOICTBA IBMKEHUM

82

Bunnl nBukenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

[IpeoOpazoBanus Mog00HS.
[Ipsimast u chepa Diinepa

84

85

FGOMeTpI/IquKI/IC 3aJa4y Ha
IMPUMCHCHUC ABVIKCHUS

Kontponbnas padota "BekTopbl

B MpocTpaHcTBe"

86

87

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTU3alNsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B IpocTpaHCcTBE"

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsI 3HAHUM:
"BexTopsl B mpocTpaHcTBe"

O6o061matomee nopropenue 11
MIOHATHUI U METOI0B Kypca
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reometrpuun 10—11 kiaccos,
CUCTEeMaTH3alusl 3HAaHHA:
"BekTopsl B mpocTpaHcTae"

89

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kinaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"O06beM MHOTOTrpaHHUKA"

90

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kimaccos,
cucTeMaTHh3alys 3HaHUM:
"[1nomany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

92

93

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTH3alMsl 3HAHUH:
"[Inouiany NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TEm"

HroroBasikonTponbHaspadboTa

94
95

HroroBasikoHTponbHaspadboTa

IToBTOpenue, 0000IIeHNE U
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cucTeMaTu3anusd 3HaHUU

96

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
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POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus passurus
CTEPEOMETPUU KAaK HAYKHU U €€

10
5 POJIb B pa3BUTUU COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB 102
I10 ITIPOI'PAMME
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