MUWHUCTEPCTBO MPOCBENIEHUA POCCUVICKOM ®EJIEPAIIIN

MunuctepcTBo 00pasoBanusi KpacHosipckoro kpast

KI'BOY «/Ke/1e3HOropcKkuii KaaeTCKuil KOpImyc»

PACCMOTPEHO

MeToaudecKum
00beTMHEHUEM
YUUTENEN-TIPEIMETHUKOB
€CTECTBEHHO-

MAaTCMaTHICCKHUX
JUCITUITIINH

H.B. Pyukas
IIpotokom Nel

oT «28» aBrycra2023 r.

COI'JTACOBAHO YTBEPXIEHO

3amecturens qupekropa  Jupexrop KI'bOY
1o yueOHoM paboTe "YKene3znoropckuii
KaJIeTCKUM Kopiryc"

H.H. TI'op6ann
oT «28» aBrycra2023 r. B.B. Boiinos

oT «29» aBrycra2023 r.

OOKYMEHT NOANNCAH
SNEKTPOHHOW NOANMUCHIO

Ceptndukat: 5233601674E5284CFA89227310965503
Bnapeneu;: BoiiHoB Bnagumup Bacunbesuny
LencteuteneHr: ¢ 15.02.2023 po 10.05.2024

PABOYAS ITPOT'PAMMA

(Unentuduxarop 334874)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

115t ooyyaromumxest 10 — 11 kimaccos

3ATO Keaeznoropck2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBnsieTcss OJHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  U3YYCHUU
OOyYarOIIMMUCS TOHSITUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTEeIbCTBE TEOPEM U
MMOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE WHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHU T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0ECleUeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpUUM Ha YIriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHU 0 TEOMETPUU KaK 4aCTH MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTIypaX M HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJEIAX U B PEAbHOM
MHpPE MHOTOTPaHHUKM M Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHUpOBaHE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPU
IIPOBEJICHUHU PACCYKJICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYIBHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIBEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNH TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KAaTEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAWMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JUHUSIM Y4EeOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO  TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUICCKUMH TTOHATUSIMH ¥ HABBIKAMH TTOCJICIOBATEIBLHO U IMMOCTYNATEIBHO, C
COOJTIO/IEHNEM TPUHITATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTth  ychmoBus Juis  auddepeHunaniu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISAIONICH yaeOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJI0).



COJEPKXAHUME OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, npsmas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATHMYECKOM IIOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHUe MPsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble M CKpeluBaromuecss npsimele. [IpU3HakuM CKpemumBarOIMXcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpPaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUHUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenunes; U  €ro  CBOMCTBA.
Kparyaiimme nyTy Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPpAaBWIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBHIIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOAEKadIp U UKOCadIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM NOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B IIPAaBHJIBHOM MHOTOIPDAHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpHUS IPAaBHIbHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: IMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpa3syromue TMoBepxHOocTeld. Tema BpaleHUsS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mnpsiMod U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThlo. Kacanue mapa u chepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsl U e¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomobusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS UJIMHIPA
(mapaymienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (mapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUs 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBAa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aaad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpanHcTBa. OtoOpakenus. JIBUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00abHOTO XapaKkTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHME MATEMATUYECKUX 3HAHWUW I peleHusl 3a7ad B 00JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LUBUJIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiaccudUKaiuy,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOM 3ajgauu  (CpaBHHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIOBaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NIPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUUMHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUS Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mnpu pelmleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOM
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX AAaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBbD» M UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

e TPUMEHATh AKCHUOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pAacrmoO3HAaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUYECKUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJIbI
MIpU PEIICHNH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEANbHBIE CUTYallMH, MPUMEHATh M3yYCHHbIE MOHSTHUS B
mpolecce TIOMCKAa pEelIeHHs] MaTeMaTH4eckd  CcOopMyIHMpOBAaHHOM
npo0yieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MPaKTUYECKUE 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEIUYMH;

e HMETh NPEICTABIEHUS 00 OCHOBHBIX 3Talax pPa3BUTHS I'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOH W c(hepruyeckor MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJ1acCU(UIIMPOBATH B3aUMHOE PacCIonoX)eHue chepsl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJ;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAIlLICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKIY IMPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOO/JIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€PKAIbHOU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus M0A00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LWIMHJIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 1I1apa;
UCIIOJIB30BAaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh TEOMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararliuX HECKOJBKO INaroB pEIICHUS, €CIH YCJIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATH,
aHAJM3HPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHSATh U3YUCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IMIpOlLlECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha $3BIKE I'€OMETPUH, MCCIENO0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo 4acos
Ne HaumeHoBaHue pa3/iejioB U TeEM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 B 23 ) https://lesson.academy-
BCJICHHC B CTCPCOMETPHIO content.myschool.edu.ru/02.3/10
BzaumHoe pacrnonoxeHue npsiMbix B https://lesson.academy-
2 6 1
MIPOCTPAHCTBE content.myschool.edu.ru/02.3/10
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEHN B 2 https://lesson.academy-
MIPOCTPAHCTBE content.myschool.edu.ru/02.3/10
4 [lepneHUKyISIPHOCTD MPSAMBIX U 25 https://lesson.academy-
IIJIOCKOCTEMN B IPOCTPAHCTBE content.myschool.edu.ru/02.3/10
https://lesson.academy-
> YIITbL H PACCTOAHHS 16 ! content.myschool.edu.ru/02.3/10
https://lesson.academy-
6 MHororpasHHKH 7 ! content.myschool.edu.ru/02.3/10
7 BeKTODLL B [IDOCTHALCTE 12 https://lesson.academy-
CKTOp POCTpaHCIBC content.myschool.edu.ru/02.3/10
[ToBTOpeHue, 06001IeHNE 1 https://lesson.academy-
8 N 5 2
cucreMarul3anus 3HaHuHu content.myschool.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/02.3/10
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https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
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https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10
https://lesson.academy-content.myschool.edu.ru/02.3/10

11 KIIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /i Konrpouabnsie IIpakrnyeckue
MpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

1 A 15 ) https://lesson.academy-
HAIIMTIACCKA TCOMCTPUA content.myschool.edu.ru/02.3/11

[ToBTOpEeHME, 0000IIEHNE U https://lesson.academy-

2 . 15 1

cUcTeMaTu3alusa 3HaHu| content.myschool.edu.ru/02.3/11

. https://lesson.academy-
3 O6n.EM MHEOrOTpaHHIKA 17 1 content.myschool.edu.ru/02.3/11

https://lesson.academy-
4 Tena pamenus 24 1 content.myschool.edu.ru/02.3/11
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapauICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

IlonsTus: NnepeceKarommecs mIoCKoCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4yeHust

04.09

04.09

06.09

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTus: MEpECCKaAromMMreCs MmI0CKOCTH,
MEpECCKArIMECH IpsAMas U IMJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

11.09

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

11.09

13.09

CraproBas quarHocTHueckas pabora

18.09




«I[loBTOpEHUE Kypca IIaHUMETPUHY

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOST Yepe3 MX
pé6pa. N3o0paxkeHue nepeceueHms
MOJTYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IIBETAMHU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pebpa. N3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparnimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
IMOCTPOCHHBIX ceueHnu Pa3HbIMU LIBETAMU

N300pakeHne ceueHni mupaMuapl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3obpakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
ITOCTPOCHHBIX CEYCHUN Pa3HbIMH LIBETAMU

18.09

20.09

25.09

25.09

27.09

02.10

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I

02.10




15

Meroa cneoB AJisi MOCTPOCHUS CEUEHUH.
CaoiicTBa nepeceyeHuid MpsAMbIX U
IIJIOCKOCTEN

04.10

16

Mertop ciie10B /Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

09.10

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemei/’I " 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

09.10

11.10

16.10

16.10

18.10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUU

23.10




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpelmuBaromuxcs
npsaMbIX. [lapamienbHble IpsIMbIE B
IIPOCTPAHCTBE

25.10

25

Teopema o CyllIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoii. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

08.11

26

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

13.11

27

28

29

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOMCTBA apaJIIIETLHOTO
npoektupoBanus. M3o00paxkenue
pasHbIX(pUryp B mapaieIbHONU MPOEKIUU
enTpanbHas nmpoekus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

3azayu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

13.11

15.11

20.11

30

[ToHsTHSA: MapaIeIbHOCTh MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.

20.11




CaolicTBa napamieabHOCTU IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

22.11

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapajyIebHOIO IPYrou npsmoiul. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CeoncTaa
napajuieNienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEHN

27.11

27.11

29.11

35

Teopema o mapajuieTIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

04.12

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus
IIPU NIEPECEUEHUH JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeThEN

04.12

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXy ITapalJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

06.12




38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

11.12

39

40

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenuiena

11.12

13.12

41

Brruucnenue niauH oTpe3KoB B KyOe u
MPSAMOYTOJIbHOM TIapajulesIeuIIe1e

18.12

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

18.12

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u NEpUCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

20.12

25.12

25.12

46

[InockocTH U nepreHINKyIspHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

27.12

47

[lepnieHiuKynsp 1 HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

[lepnieHqUKYIISp U HAKJIIOHHAS.




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBarOmUMHUCS
IPSIMBIMU
[Touck neprneHaAUKyISIPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyba, MpU3MBlI,

54 MPaBUIBHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpuU3Msl,

55 MIPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJBHO IUIOCKOCTH. [Inockoctn
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60 CriocoObl OIYCTHTD NEPICHIUKYIISPHI:




CUMMETpHUS, CABUT TOUYKHU IO
NapajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KontposbHas padota "B3anmuoe
PacroJoKeHUe MPSMBIX U TUIOCKOCTEH B
npocrtpaHcrtae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIBHOM TPEYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMH B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[Iepnenaukynspasle miockocTH. CBONCTBA

B3aMMHO MECPIICHANUKYJIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MpAMON
MEepEeCcEeUeHMs IBYX MIIOCKOCTEN
MEePHEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHbBIN napasuienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIEHOTO
napajuleJIenunena

70

TeopeMa 0 1MaroHany MpPsIMOYroOJILHOIO




Iapajjiejacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSIMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNbHbIe MJIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
MPOCTBIX CUTYAIUAX

74

Paccrosnaue ot TOUkHn J0 IINIOCKOCTH,
pacCTosIHUEC OT HpHMOP’I A0 IIIOCKOCTHU

75

76

7

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUNIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yrib1 u
paccrosiHus"

79

Cucremaruzanus 3HaHuM "MHOrOrpaHHUK
U €T0 JIEMEHTHI"

80

IInpamupa. Buael nupamun. [IpaBunpHas
nupamuaa




[Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI.

81 [IpaBuibHas npusMa !

20 [IpssMo#t napaienenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

23 Brinykibsie MHOTOrpannuku. Teopema |
Ditnepa
Brinyxkiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJIYIPABUIIbHBIE 1
MHOTOI'PaHHUKHU

85 KounTponbnas padora "MHuororpaHHuKu" 1

26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBumno mapasienenumnena 1

90 YMHOK€EHUE BEKTOPaHAYKCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CxanspHoe Npou3BeICHNE 1

93 Brruucnienue yria MexJ1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3aga4n ¢ BEKTOpaMH 1

95 [Ipocreiimme 3aga4n ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimune 3aga4n ¢ BEKTOpaMHU 1

98 O06o01ieHne U cucTeMaTu3alus 3HaHUH 1




99 O06o001IeHre U cucTeMaTU3alus 3HaHuH 1
100 [TpomeskyTOUHas aTTeCTalHS. i
Juarnocruueckas pabota
101 ITpomeskyTOUHas aTTeCTalHs. !
JlnarHoctuueckas pabora
102 O06001IeHNEe U CUCTEMATU3aIMS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne nudpoBLIe
Tema ypoka Jdaranzyuenus bp
n/m Bcero Kontpoabsnbiepadorsl  IIpakTnuecknepadoTbl o0pasoBaTe/bHbIE
pecypcbl
IToBTOpEHME TEMBI
"Koopaunatel BeKTOpa |

Ha IJIOCKOCTH | B
npocTtpascTse"

[ToBTOpEeHME TEMBI
"CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"

IToBTOpEHME TEMBI
"Beruncnenue yria
MEXly BEKTOpaMH B
npocTpaHcTae”

IToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
IIPOXOMAIIEH uepes3 1Be
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHUE 1
IIJIOCKOCTH B OTpE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJjb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

BektopHoe 1




IIPOU3BE/ICHUE

10

11

JIuHeitHble HEpaBEHCTBA,
JIMHENHOE
MporpaMMHUpOBaHUE

CraprtoBas
JTUarHocTuueckas padbota
"[ToBTOpEHME
u3ydenHoro B 10 xmacce"

AHaJINTUYECKUE METOIbI
pacuéra yria Mexuy
OpSMbIMU B
MHOI'OI'paHHHKaX

AHaJIUTHYECKHE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMU B
MHOTOI'paHHHKaX

12

dopmyiia pacCTOSIHUS OT
TOYKH J0 MJIOCKOCTH B
KOOpJAMHATAX

13

Haxoxnenme
pacCTOSIHUM OT TOYKHU 710
MJIOCKOCTH B KyOe

14

Haxoxnenne
pacCcTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH B TIPABUIJIBHON
nupamMue

15

KontponsHas pabora
"AHanuTH4yecKas




reoMerpust”

16

17

18

19

Ceuenuns
MHOFOI‘p AHHUKOB:
CTaHJapTHBIE
MHOFOI‘p AHHUKHN

Ceuenus
MHOTOI'PAaHHUKOB: METOJ]
CIIEZIOB

Ceuenus
MHOTOTPAaHHUKOB:
CTaHJapTHBIC TIJIOCKOCTH,
MePECCUCHHS TPSIMBIX U
IUIOCKOCTEH

[TapannensHble npsMble
Y TUIOCKOCTH:
napaJuleJIbHbIE CEUECHUS

20

[TapamiensHble npsMBbIE
Y TUIOCKOCTH: Pacuér
OTHOULIEHUN

21

[TapannenpHble npsMbIe
U TUIOCKOCTH: YIJIBI
MEXIY
CKpEIINBAIOIIUMUCS
IPSMBIMH

22

[lepnenaukynspHbie
IPSIMBIE U TUIOCKOCTH:
CTaHapTHBIE MaphbI
NEPIEHIUKYIISPHBIX
IIJIOCKOCTEN U NPSAMBIX,




CUMMETpUU
MHOI'OIPAaHHUKOB

23

[IepnieHquKynspHBIE
IIPSIMBIE U IUNIOCKOCTH:
TeOpeMa O TPexX
NEPHEHAUKYIIApAX

24

25

26

27

28

[leprieHuKyNSpHBIE
MIPSIMBIE U TNIOCKOCTH:
BBIYHCIJICHHS IJIMH B
MHOTOI'PaHHHUKAX

[ToBTOpEHME: TUIOIIAAH
MHOTOYT'OJIbHUKOB,
bopMyIbl ISt
TJIOIIAJIEH, COOOpaKEeHUS
mogoous

[ToBTOpEeHUe: miomau
MHOT'OYTOJIbHUKOB,
bopMyIIBI 15
ioniaiel, cooopaxeHus
moaoous

[ToBTOpeHnue: mioriaau
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
ioniaien, cooopaxeHus
moaoous

ITnomanu ceueHuit
MHOTOTPaHHUKOB:
TJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,




CO00paxeHus moao0us

29

IImomaau ceuenuit
MHOTOTPaHHUKOB:
IJIOIIAY ITIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
CO00paxeHus moa00us

30

Konrponbnas pabora
"IToBTOpEHME:
MHOT'OTPaHHUKH,
CeueHus
MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napajuresienumne/a

3anauu 00 yABOECHUH
KyOa, 0 KBajipatrype
KyOa; O TPUCEKIUH yIIIa
Crepeomerpuueckue
3aJauu, CBS3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJuleenuneaa

[Ipuknanneie 3aqauu,
CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMaA
MPSIMOYTOJIBHOTO
napasuiesienumena

35

O06BEM npsMON TIPU3MBI




36

Crepeomerpuueckue
3aJ]aui, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB
MPSMON MPU3MBbI

37

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C 00BEMOM
MPSMOM MPU3MBbI

38

Brruucnenune o0bEMOB
TEJ ¢ IOMOIIIBIO
OIPEIEIIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOH MPU3MBI

39

Brrunciaenue 006EM0OB
TE€JI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. Oobém
MUPAMU/IBI

40

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MHUpaMUJ ¢
00LINM YTJIOM

41

42

®opmyna oobEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MHUpaMuJ ¢
00LINM YTJIOM
CrepeomMerpuueckue
3ajJjauu, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM
HPU3MBI




43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00bEMaMU TUPAMUJIBI

44

[Ipukitaguele 3aga4m 10
teme "O0bEMbI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipukitagsele 3aqa4u 10
teme "O0BEMBbI TEN",
CBSI3aHHBIC C 00BEMOM
MUPaMU/IbI

46

47

[Ipumenenne 0ObEMOB.
Brruucnenue pacctosHus
J10 TUIOCKOCTH

KonrtponsHas pabora
"O06BEM MHOTOrpaHHuKa"

48

49

unmHapudeckas
MIOBEPXHOCTb,
oOpa3yrorue
LUJIUHIPUYECKOU
MIOBEPXHOCTHU

Humuuap. [psamon
KPYTOBOU LIUITUHJP.
[Imomane nmoBepxHOCTH
LWIMHIpA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHUYECKOM




nosepxHoctu. Konyc

51

52

53

CedeHue KoHyca
IJIOCKOCTBIO,
napajuieabHON
MJIOCKOCTH OCHOBAHMUS

VY ceuéHHblil KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 0OKOBOM

IMOBCPXHOCTHU U TOJTHOH
IMOBEPXHOCTHU KOHYCaA

54

TTnomans 60x0BOI
TIOBEPXHOCTH M MOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3a/1a4u Ha
JI0Ka3aTeNIbCTBO U
BBIUNCJICHHE,
IIOCTPOEHUEM CEUECHUH
LWIMH]pA, KOHYyCca

56

Crepeomerpuueckue
3a/1a4 Ha
JI0Ka3aTeNIbCTBO U
BBIUNCJICHHE,
MIOCTPOEHUEM CEUEHUH
LUIMHApPA, KOHYyca

57

[Ipuknagneie 3a1a4u,
CBA3AHHBIC C I_II/IJII/IHIIpOM




58

[IpuxnanHeie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

59

60

61

62

Cdepa u map
[Tepeceuenue chepsl 1
rapa ¢ TIOCKOCThIO.
Kacanwue mrapa u cdepsl
IUIOCKOCTBI0. By u
n300paxeHue mapa

[Tepeceuenue chepsl u
1rapa ¢ mioCcKOCThIO.
Kacanue mapa u cepsl
IUIOCKOCTBIO. By u
M300paKkeHHeE 1apa
VYpaBHeHue chepsl.
[Tnomane chepsl u e€
qacTten

63

Cummerpus cepsl u
mapa

64

Crepeomerpuueckue
3aa9u Ha
JI0Ka3aTeIbCTBO
BBIYHMCIICHHUC, CBA3aHHBIC
co cthepoii u mapom,
HOCTPOCHHEM HX
CEUEHHH MIOCKOCTHIO

65

CrepeomeTpudeckue
3aJa4uM Ha
JI0OKa3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC




co cepoii u mapom,
HOCTPOCHHEM HX
CEUYCHUH MIIOCKOCTHIO

66

IIpuxnanHeie 3amauu,
CBsI3aHHBIE CO cpepoii U
mapom

67

[ToBTOpEHHE:
OKPYXHOCTh Ha
TUIOCKOCTH, BBIYMCIICHUS
B OKPYXHOCTH,
CTaHapTHBIC TIOI00US

68

69

Paznnunble koMOMHALIMH
TEJ BpalleHHs 1
MHOTOT'PAaHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpanieHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpanieHus"

71

72

73

KonTponbnas padota
"Tena u MOBEPXHOCTH
BpaieHus"

O06BEM nuIMHIpA.
Teopema 06 00béMe
IPSIMOTO MJIAHAPA

Brruucnenue o0bEMOB
TEJ ¢ IOMOIIBIO
OIIPEIEIEHHOTO
uHTerpana. O0bEM




KOHYyca

74

75

76

77

[Tnomaan 6OKOBOH 1
IIOJIHOM ITOBEPXHOCTHU
KOHYcCa

CrepeomeTpudeckue
3aJ]auu, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB
HUJIUHIPA, KOHYCa
[TpuxnanHeie 3a1a4u 110
teme "OO0BbEMBI 1
IUIOMIA/IA TOBEPXHOCTEHN

TCJI

O0BEM mapa 1 mapoBoro
cekropa. Teopema 00
00wvéme mapa. [Tnomane
cdepsl.
Crepeomerpuueckue
3a/1a4M, CBA3aHHEIE C
BBIYHCIIEHHEM 00BHEMOB
nrapa, mapoBoTo
CErMEHTA U IapOBOTO
CeKTOpa

78

[TpuknagHeie 3a1a4u 10O
teme "O0BEMBI TEN",
CBSI3aHHBIC C 00BEMOM
mapa v rIoabo
cdepsl. CooTHOIICHUS
MEXAY MII0MIA MU
IIOBEPXHOCTEU U




00BpEMaMHU ITONOOHBIX TEN

79

80

IToxoOuEble Tena B
MIPOCTPAHCTBE.
N3menenne o0bEma npu
O0100HH.
Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB
TeJ ¥ IUIoIaaei
MOBEPXHOCTEH

KonTponpsHas pabora

"[Lnomaau MoBepXHOCTH
U 00BEMBI KPYTIIBIX TEd"

81

JBrxeHus
IIPOCTPAHCTBA.
OtobpaxxeHus.
JIBU>KeHUs U paBEHCTBO
¢uryp. O6imue cBoiicTBa
JIBIDKCHUN

82

83

Buner gsmkeHui:
NapaJyIeIbHBIN MEPEHOC,
HEHTpaIbHas
CUMMETpHUS, 3epKaJIbHAS
CUMMETpHUS1, TOBOPOT
BOKPYT IIPSMOU
[IpeobOpazoBanms
nogo6us. [Ipsimas u
cepa Ditnepa

84

['eomeTpuyeckue 3amauu




Ha NIPpUMCHCHHC
JABHKCHUA

85

86

KonTtponpsHas padora
"BexTopsl B
npocTtpaHcTae”

O0o0maroree
nostopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CHUCTeMaTU3alus 3HAHUI:
"[TapannenbHOCTD
MPSIMBIX U IIJIOCKOCTEHN B
npocTpaHcTae”

87

88

O06o0maroree
noBTopenue 11 moHsTHit
Y METOJI0B Kypca
reomerpun 1011
KJIACCOB,
CUCTEMAaTH3alMs 3HAaHUI:
"BekTops! B
npoctpaHcTse”

Obo6maroree
noBTopenue 11 nousruit
1 METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
cUucTeMaTu3alus 3HaHHU:
"BekTopsbl B




npocTtpascTse”

&9

O0o0maroree
noBTopenue 11 nousruit
U METOJIOB Kypca
reomerpun 1011
KJIACCOB,
CUCTeMaTH3allus 3HAaHU:
"O6beM MHOTOTpaHHUKa"

90

91

92

Ob6o6marommee
noBTopenue 11 mousTuii
¥ METOJIOB Kypca
reomerpuu 10-11
KJIACCOB,
cucTeMaTH3alys 3HaHUH:
"O6beM MHOTOrpaHHuKa"

O06o0maroree
noBTopenue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTeMaTH3alys 3HaHUI:
"[Lromaau moBepXHOCTH
U 00BEMBI KPYTJIBIX TET"

O6o6maroree
noBTopenue 11 nousruii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3alus 3HaHUM:




"[1nomany moBepXHOCTU
1 00BEMBI KPYTIIBIX TEN"

93

[Ipomexyrounas
aTTecTalusl.
Jnarnoctuueckas
pabora

94

95

96

97

IIpomexxyrounas
aTTecTanusl.
Junarnoctuueckas
pabora

[ToBTOpEeHME, 0000IIEHNE
W CUCTEMATH3ALUsA
3HAHUU

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTEPEOMETPUH KaK HAYKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOT Ui

98

Ucrtopus pazsutus
CTEepEeOMETpPUH KaK HayKu




99

100

U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

Ucrtopus pazButus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUH

102

Ucrtopus pazsutus
CTEPEOMETPUHN KaK HAyKU
1 €€ poJIb B Pa3BUTHH




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

OBILEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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