MUHUCTEPCTBO NPOCBELEHUS POCCUICKON ®EJAEPALIA

PACCMOTPEHO

METOTUTIECKUM
00BbeIMHEHNEM yUHUTeNeH
MaTeMaTUK! ¥ HHHOPMATUKA

3unuenko T.B.

[Tporokos Nel
ot «30» aBrycra 2023 .

MOY CIH Nel12
COI'TACOBAHO YTBEPXJIEHO
3aMECTUTENb JUPEKTOpa mupexkrop MOY CIII Nel12
I'puropresa C.K. Kannmayposa T.H.
ot «30» aBrycra 2023 T. [Tpuxaz Ne400

MYHULUNMANBHOE
OBLEOBPA3OBATEJIbHOE
YUPEXXOEHWE "CPEOHAA
LUKONA Ne 112 KWNPOBCKOI'O
PAVIOHA BOJITOrPALA"

PABOYASA ITPOI'PAMMA

(ID 3052353)

ot «30» aBrycra 2023 T.

MNoanvicat: MYHULIMMANBHOE OBLIEOBPASOBATE/LHOE YUPEXAEHME "

CPEAHASA LWKOSA Ne 112 KWPOBCKOIO PAVIOHA BO]'II'OV'PAJJ,A

DN: C=RU, obnacte, STREET=/ 1A, L=Bonrorpag,

T=[upekTop, O="MYHULIUMNANBHOE OEU.[EOEPABOBATEJ'II:HOE

YUPEX(IEHVE ""CPEJHAS WKONA Ne 112 KAPOBCKOIO PAOHA
BOArOrPAOA™", OrPH=1023404291998, CHU/C=( 01425483015

o1 28 1004 sasToldtes, MHH 344812796309, E=tixonova.i@list.ru,

aaaaaaaaaaaaaaaaaa naypons, CN=MYH/LVNANHOE

OBLL\EOEPA3OBATEJ'\bHOE y‘—lPE)KJ:LE “CPE[HSIA WKONA Ne 112

jrbecke] PAVIOHA BONITOrPATIA"

QDara: 2024- :
Foxit Reader Bepaust 9 70

yueOHoro npeamera «I'eomerpusi. Yriy0JeHHbIH YPOBEHDb)

s ooygaromuxcst 10 — 11 kmaccoB

r.Boarorpan 2023



HOACHUTEJIBHAS 3AIINCKA

['eomeTpust siBAsieTCss OOHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHbopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MNpPUOOpEeTeHUs U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJIENAX, IMO3BOJSIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UIYypaXx M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAaHHUKM M TeEla BpalleHUs, KOHCTPYMPOBAaTh I'€OMETPUYECKUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHUSI HUX MPUMEHATH, MPOBOJAUTH JI0OKA3ATEJIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MaTEMATHYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUN
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATBLHOW TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMSI PEANTBHBIX CHUTYAIlUW, HMCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMupOoBaHUE  JIOTUYECKHX YMEHHMM  pachpelesieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, PHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIruecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIATIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUAYATbHBIX  00pa30oBaTENBHBIX MpOrpamMM, O0OecleunTh yriayOnaéHHOe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 Tpo(ecCHoHaTBFHBIM 00pPa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaloIuecss mnpsiMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, H300pa)keHue
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
OpU3HAK NEPHEeHANKYJISIPHOCTH MpPSIMOM M IJIOCKOCTH, TEeopeMa O NpsIMOM

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MTOBEPXHOCTH MPU3MBEI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeactaBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
NOAEKadAP U UKOCAP.

Boluncnenue 9Je€MEHTOB MHOTOTPAHHHMKOB: péOpa, AUaroHaliu, YrJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHMsI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.
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TeJsia BpameHus

[ToHATHA: WHWIMHAPUYECKAs IMOBEPXHOCTh, KOHHWYECKAash IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpa3yrolue TMoBepxHocTe. Tema BpaiieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepbl u
nrapa.

O6béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MAPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
UWIMHAP, ONHCAaHHAs OKoJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYyCA, IJIOMaaAb chepbl U e€ JacTeil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceueHnit MHOTOTPAaHHUKOB U TEJI BpPAIllCHUs: CEUCHUS IIUITUHIpA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAuMHATHO-BEKTOPHBI METOJ TpPHU PEHICHHUH TeOMETPUUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus momoous. [Ipssmas u chepa Ditepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMU 00YYaIOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYyAY, OCO3HAHHME ILIEHHOCTH TpPYIOIIO0Us, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYEeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKaroliel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KJIacCU(DUKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBS3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OpPMHpPOBATh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00BEKTaAMHU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE TIpoliecca, a TakKe BbIIBUTATh
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IO3WIIHH, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEeMaTUYCCKOM 3a1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
TOCTH)KCHUS WM HEJAOCTH)KCHHUSI PE3yJbTATOB JIEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JESATEILHOCTH, TUIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBHIIOIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyyaromuiicss HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U IIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOO/IHO ONIEPHPOBATH MOHSATHUSIMH, CBSI3aHHBIMHA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPHUH
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HAXO0XXJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METO[IbI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyallMd Ha S3BIKE T'€OMETpPHH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudeckol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

ONEepUPOBATH MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BpPALIECHUS: [MIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACIoyioKeHue chephl U MIOCKOCTH;
BBIUMCTISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpallleHHS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUsi ¥ MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIHCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTHIX O00BEMHBIX (DHUTYpP: BHJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LEJIOM, HA IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PELICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
napajyieIbHOM — TEpPeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKaIbHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPAMOM, MpeoOpa3oBaHus MOA00uUS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIEHUS: CEYCHUs IUINHIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOAbl TOCTPOCHMSI CEUEHUH: METOJ CIIE0OB, METOJ
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoJiaralouuX HECKOJIBKO IIAroB PEIICHMs, €ClId YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTYyallMd Ha SI3bIKE T€OMETPHUH, UCCIEeNOBaTh IMOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTy (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B ctepeomMeTpuio 23 1 P3LU
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 o3
MIPOCTPAHCTBE
H o
3 apaJuIeTbHOCTD MPSIMBIX U IJIOCKOCTEN B 3 1 o3
MIPOCTPAHCTBE
4 HepneH)ImiynslpHOCTb MPSIMBIX o5 1 P31
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1 POLL
MHororpaHHuKH 7 P3OLL
BekTopsl B mpocTpaHcTBe 12 1 POLL
IT 6006
3 OBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 P31
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1 P3LL
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1 P51
cHCTEeMaTH3aIHsI 3HAHUI
3 O6bEM MHOTOTpaHHUKA 17 P3LU
Tena Bpamenus 24 1 PaLW
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 o3
KPYTJIBIX TE
6 JIBuKeHus 5) P3LU
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 Pl
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha

1 PHUCYHKE IIJIOCKOCTH, IapaleIbHbIX 1 PaUl
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, MpsMas,
IUTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1 P3LU
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsiTHS: Mepecekarouuecs MIOCKOCTH,

3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1 POLL
MOJIYIPOCTPAHCTBO
[TonsiTHs: MepeceKarouuecs MmIoCKOCTH,

4 epeceKaronuecs npsimas 1 IIOCKOCTE; 1 PaLW
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 P3LL
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300pakeHne

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 PILU
HECYIIECTBYIOIIHUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBbHIE 1 PILU
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CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

PaLWl

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

PaLWl

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

PaLl

11

N300paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

PaU

12

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

PaU

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTeH. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

PaW

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

PaLWW
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15

Mertoa cienoB i MOCTPOCHHS CEUCHHIA.
CpoiicTBa nepecedeHnil MpsIMbIX U
IJI0CKOCTEN

PaLWl

16

Mertox cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

PaLWl

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MMOCTPOCHUS

PaLl

18

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

PaLl

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHHUS

PaU

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

PaU

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

PaW

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacyeThsl B ceyeHUIX HaA
BBIHOCHBIX 4yepTexax. Mcropus passurus

PaLWW
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IIaHUMETPUU U CTCPCOMCTPUHU

23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

PaLWl

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsMbIX. [lapamiensHble TpsMble B
MIPOCTPAHCTBE

PaLl

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

PaLl

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieIbHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

PaU

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(duryp B mapamuienbHON TPOSKIINU

PaU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJ
MEXKy MPSIMbIMU

PaW

29

332[3‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

PoL

30

IloHsTHs: napajisieJIbHOCTb HpHMOP'I u

PaLWW
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IUIOCKOCTH B mpocTpancTse. [Ipusnak
HapaJuIeIbHOCTH NPSIMOH U MJIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

PaLl

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

PaLl

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MMOCTPOCHHUS CEUCHUN KyOa H
napasenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

PaU

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuieIbHOCTH JBYX IIOCKOCTEH

PaU

35

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepe3 TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

PaU

36

CBolicTBa napauiesIbHbIX MJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
[IPU NIEPECEUECHUH JIBYX MMapaLIeIbHbBIX
IIJIOCKOCTEN TpEThen

PaW

37

KonTponsHas pabota no Teme: «B3anmuoe
PacroJIOKEHUE TPSAMBIX B IPOCTPAHCTBE.

20




[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEM. »

38

[ToBTOpenue: reopema [udaropa Ha
IUIOCKOCTH

PaLWl

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

PaLl

40

CpoiicTBa Ky0a U IpSIMOYr0JIbHOTO
napaesenumnena

PaLl

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

PaLl

42

[lepneHMKyYISIPHOCTD NPSAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

PaLl

43

[TepieHAMKYISAPHOCTD MPSIMOU U
miockoctu. [TpusHak
MEPIEeHIUKYISIPHOCTH MPSAMOU U
MJI0CKOCTH

PaU

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAIIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEPIEeHIUKYIIPHON K MIIOCKOCTH

PaU

45

IImockocTu u MEPpNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

PaW

46

IImockocTu u MNEPpNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

PaW

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIsspa U3 TOUYKN Ha

PSIMYIO

PaLWW

21




[lepnieHuKyIsp ¥ HAKJIOHHASL.

48 [TocTpoenue neprneHuKyspa U3 TOYKU Ha PaUl
MPSIMYIO

49 Teopema o0 TpEX nepHneHANKyIApax o511
(mpsimast u oOpaTHast)
Teopema o TpEX nepHneHANKYIApax

50 PaLWW
(npsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS P53l
MPSIMBIMU
[Tonck neprneHIMKyIspHBIX OPSIMBIX C

52 MOMOIIBIO NEPHEHINKYIIIPHBIX PaUl
IIJIOCKOCTEMN

53 OpToroHaibHOE MPOECKTUPOBAHUE PaLl
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

54 MPaBWJILHON TUPaMUIBI C TTOMOIIBIO PaLW
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUJILHON MUPAMHUJIbI C TOMOIIBIO PoW
OPTOTOHAJILHOM MPOEKIMH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 miockoctu. [lnockoctu cummerpuii B P3LU
MHOTOTPaHHUKAX

57 [Ipu3Hak NepneHAuKyJIIPHOCTH PSMON 1 P31l
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér P
pPacCTOSHUN OT TOYKHU 10 IIOCKOCTH
[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér

59 P3LU

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH
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60

CriocoObl ONYCTUTD MEPIIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

PaLWl

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

PaLl

62

KonTtponsHas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npoctpanctse. [loctpoeHue ceuenunii”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

PaLl

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

PaU

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MEX]1y MPSIMBIMU B MHOTOT'PaHHUKAX

PaU

66

JByrpanubiii yroj. CBOMCTBO JUHEUHBIX
YIJI0B JIBYTPAaHHOIO yriia

PaU

67

[Tepnenaukynspaelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

PaU

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

PaW

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOMCTBA IIPSIMOYTOJIBHOTO
napasiesnenumnena

PoLW
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70

Teopema 0 quaroHanu NpsMOYroabHOTO
napajulesIenuIe1a U CIeICTBUE U3 HeE

PaLWl

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3aJa4M, CBA3aHHbIEC CO B3aUMHBIM
PAacIoJIOKEHUEM MPSAMBIX U TJIOCKOCTH

PaLl

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaxX

PaLl

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaLl

74

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUNIOCKOCTH

PaLl

75

BrrunciieHue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MEePIEeHIUKYIIIPHO MII0OCKOCTH

PaU

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

PaU

77

DneMeHTHI chepUuecKoil reOMEeTPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

PaW

78

KonTponsnas pabota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTrOrpaHHUK
U €ro 3JIEMEHTHI"

PaLWW

80

[Iupamupa. Buasl nupamun. [IpasunbHas

PaLWW
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nupamuaa

[Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI.

81 1 PaLWW
[IpaBunbHas npusma
IIpssmoit mapanmenenumne,
82 P P ! 1 PLL
MPSIMOYTOJIBHBIH Mapajuieienumnes, Kyo
Brimykieie MHOTOTpaHHuKH. Teopema
83 P P P 1 PaLL
Ditnepa
Brimykieie MEOTOTpaHHuKH. Teopema
84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1 P3LU
MHOTOTPaHHUKH
CamocTtosrenpHas paboTta
85 n n 1
Muororpanauku" (30MuH)
[TonsiTne BEeKTOpa Ha IJIOCKOCTH H B
86 P 1 PaLL
MIPOCTPAHCTBE
87 CymMMa BEKTOPOB 1 POLL
88 Pa3nocTh BekTOpOB 1 POLL
89 [IpaBuio mapasnienenurnena 1 POLL
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 POLL
Paznoxxenue BekTopa no 6asucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 PaL
TUIOCKOCTH
92 CkansipHO€ poU3BEICHUE 1 P3LL
Beruncnenue yria Mexay BEKTOpaMu B
93 - Y BEETOP 1 P
MIPOCTPAHCTBE
94 IIpocreiimme 3ana4n ¢ BEKTOpaMu P3LU
95 IIpocreiimme 3ana4u ¢ BEKTOpaMu P3LU
96 IIpocreiinme 3a1a4u ¢ BEKTOpaMH. P3LU
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[ToaroToBKa K KOHTPOJILHOU paboTe.

KonTtponsHas pabora o teme «BekTopsl B

o npocrpaHcTse» (40 MUH) L
98 AHanu3 KOHTPOJIbHOM pabOTHI. ) 1 P51
O06o01IeHre 1 cucTeMaTH3alus 3HaHU !
99 O0o0IIeHne U CHCTeMAaTH3alNs 3HAHHUIA 1 PILU
100 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1 P3LL
101 O06o001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1 P3LL
102 O060011IeHe U CUCTEMAaTH3aIUs 3HAHUMA 1 P3LL
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 P3LL
Ha MJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue Tems! "CkansipHoe 1 P3LL
MIPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue Temsl "Beruncnenue yria 1 P3LLl
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1 P3LLl
MPOXOSIIEH Yepe3 IBE TOUKH"

5 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, 1 Pl
YpaBHEHHUE IIJIOCKOCTH B OTPE3KaxX

6 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, 1 P31l
YpaBHEHUE IJIOCKOCTH B OTpE3Kax

7 BekTopHoe npousBeneHue 1 POLL

8 JIuHeiiHbIe HEPaBEHCTBA, JTUHEUHOE 1 P3LLl
IPOrpaMMUPOBAHUE

9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 P31l
IPOrpaMMUPOBAHUE

10 AHanuTU4YeCKue METObl pacyéra yria 1 P31l
MEXKy MPSMBIMA B MHOTOTpaHHUKAX

1 AHanuTHYECKHE METOBI pacuéTa yria 1 P31l
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
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@opmyita pacCTOSIHUSA OT TOYKH JI0

12 PaLW
TUIOCKOCTU B KOOPJIMHATAX
Haxosxaenne pacCcTOSIHUN OT TOUKH J10

13 PaLWW
IUIOCKOCTHU B KyOe
Haxosxnenne pacCTOSHUN OT TOYKH JI0

14 P : PLL
IUTIOCKOCTH B NMPABHIIBHOW TTHPaMHJIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"
CedeHusi MHOTOTPaHHHUKOB: CTaHJAPTHBIE

16 P P PaLWW
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B PaLL
CedeHus MHOTOTPAaHHHUKOB: CTaHIApTHBIE

18 MIIOCKOCTH, IEPECEUCHUS MPSIMBIX 1 PaUl
IJIOCKOCTER
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

19 PaLl
napajiesIbHble CeUeHUs
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

20 N . PaLW
pacuéT OTHOLIEHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS PaLW
IPSIMBIMU
[leprienaAuKynspHBIE MIPSIMBIE U
IUIOCKOCTHU: CTaHJAPTHBIE Mapbl

22 P PRl P3LL
NEepPIEHANKYIAPHBIX IIOCKOCTEH U
MPSIMBIX, CAMMETPUU MHOTOTPAHHUKOB
[leprienauKynsipHBIE NPSIMBIE U

23 IUIOCKOCTH: TeopeMa 0 Tpex P3LW

NEpICHAUKYJIIApax

28
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[lepneHuKyIsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

PaLWl

25

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAECH, COOOpaskeHuUs
oa00ust

PaLWl

26

HOBTOpCHI/IeI mIomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOIIAJIEH, COOOpaKEeHUS
noxoous

PaLl

27

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
hopMyIBI s TUTOMIAEH, COOOpaKEHUS
noxoous

PaLl

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3anusi Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

PaU

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

PaU

30

Kontponbnas padota "[loBropenue:
MHOTOTpaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYrOJIBLHOTO
napaJuiesenuresa

PaW

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yria

PaW

33

CrepeoMeTpUYECKHE 3a/1a4H, CB3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesnenumnena

PoLW
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HpI/IK.Ha,[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO P3LU
napajuiesienumneaa

35 OO0BEM IpsAMOI TPU3MBI P3LU

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C P51
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBsI3aHHBIC C P31
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaiga. O0bEM PILU
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaiga. O0bEM PILU
MU PaMHU/IbI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE Pl
00bEMOB MUPaMU/I C OOIITUM yTIIOM

41 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE P3LLl
00BEeMOB MHUpaMu ¢ OOLIUM YTIIOM

obe 0

42 CrepeoMeTpHuecKue 3a/1a4ui, CBSI3aHHbIE C P31
00bEMaMu HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpHUecKUe 3a/1a4i, CBSI3aHHbIE C P51
o0BEMamMu MHUpPaMUIbL

WKJIQJHbIE 33144 TI0 TeMe BEMBI

IT "O6

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM POLU
TIPU3MBI
IIpuxnanasie 3agauu o teme "OO0bEMBI

45 P P3LL

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI
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[Tpumenenne 00bEMOB. Beruncienune

46 PaWwl
pacCTOSHUSA JI0 TUIOCKOCTH

47 KoHnTponsHas p2'1'60Ta "O0BéM oL
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON PILU
MMOBEPXHOCTU

49 Hunmuuap. [psmoi KpyroBoi HUAIUHAP. P3LLl
[l1omaae MOBEPXHOCTH LIWIIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromue P31
KOHMYECKOU noBepxHocTH. Konyc
CedeHue KOHyca IIOCKOCTHIO,

51 9 PoLWW
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsriii konyc. M3o00paxkeHne KOHycOB Pl
U yCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOY MOBEPXHOCTH M TIOJTHOM Pl
MMOBEPXHOCTH KOHYCa

54 [Tnomaabs 60KOBOY MOBEPXHOCTH M TOJTHOM P31l
MMOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, PILU
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, PILU
MOCTPOCHUEM CEUECHUN LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C P31l

MUJINHAPOM
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58

HpI/IK.HaI[HBIe 3aga4u, CBA3aHHBIC C
OUJIMHAPOM

PaLWl

59

Cdepa u map

PaLl

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bun 1 m300paxkenue mapa

PaLl

61

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHnue mapa

PaLl

62

VYpasuenue chepsl. [Tnomanp chepsr u e
yacTeu

PaLl

63

Cummetpus cdepsl 1 mapa

PaLl

64

CrepeomeTpuyeCcKHe 3a/1a4yu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHBIE CO chEepoi U 1IapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

PaU

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

PaU

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
ctepoii u mapom

PaW

67

[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJaPTHBIC
moao0ust

PaW

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpALlICHUSA U
MHOTOT'paHHUKOB

PaLWW

69

3agaun o Teme ""Tena U MOBEPXHOCTH

PaLWW
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BparieHus"

70

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

PaLWl

71

KonTtposneHas padora "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6beM unuHApa. Teopema 06 00bEME
IpsAMOro NUJIMHApPAa

PaLl

73

Brraucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uHTerpaita. OobpéM KoHyca

PaLl

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

PaLl

75

CrepeoMeTpriecKue 3a/1a4uH, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUHPA, KOHYCA

PaLl

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTION[ay MMOBEpXHOCTEN Ten"

PaU

77

OO0BEM 1mapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IIapoOBOI0
CeKTOpa

PaU

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

PaW

79

[TogoGHbBIE Tenna B TPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.

PaLWW
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CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHbIE C
BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TN

PaLl

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO puryp. O0mue
CBOMCTBA JIBKCHUI

PaLl

82

Buasl 1BukeHMil: TapauiebHbIN NEPEHOC,
LEHTpAJIbHAsE CHMMETPHS, 3€pKaJIbHAs
CUMMETpPHUS, MIOBOPOT BOKPYT HNPSIMOM

PaLl

83

[IpeobpazoBanus momoous. [psimas u
ctepa Diinepa

PaLl

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JBUKCHUS

PaU

85

KonTtponbHas padota "BekTops! B
npocrpasnctae"

86

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"[TapasnenbHOCTh NPSAMBIX M TJIOCKOCTEH B
npocrpanctae"

PaU

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
nmpocTpaHcTae”

PaW

88

O6o6m1aromniee noroperue 11 nmoHsATHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,

PaLWW
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cUCTeMaTu3alus 3HaHuii: "Bekropsl B
npocrpaHcTae”

89

Ob6o6maromee moBroperue 11 nmoHsTHil u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

PaLl

90

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "OobeM
MHOT'OrpaHHHUKa"

PaLl

91

O6o6mmaromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anus 3Hagui: "Imomann
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

PaLl

92

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanys 3Haguii: "Thnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

PaU

93

Hrorosas koHTposbHAs paboTa

94

Hrorosas koHTposbHAsA paboTa

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

PaW

96

Hctopus pazBuUTHS CTEPEOMETPUM KaK
HayKu U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

PaW

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX

PaLWW
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WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

98

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

PaLl

99

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH

PaLl

100

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ pOoJib B Pa3BUTUHA COBPEMEHHBIX
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX
TEXHOJIOT Uit

PaLl

101

Hcropus pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

PaU

102

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

PaU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomerpus, 10 knace/ Mepzmsik A.I'., Homuposckwuii [I.A., TTossikoB B.M.;
nox penakuueit [lononsckoro B.E., OOmiecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
W3narensckuii nentp «BEHTAHA-I'PA®»; Aknmoneproe o6uiectBo «M3naTenbcTBo
«IIpocsemenne»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

PaL
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