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HOACHUTEJIBHASA 3AIIMCKA

['eometpust sBisieTcsst OAHUM U3 0a30BbIX KYpCOB Ha YPOBHE CpEIHETO
oOwero oOpa3zoBaHus, TaK Kak 00€CIeUYNBAET BOZMOXHOCTbh U3yYEHUsl AUCLUILUINH
€CTECTBEHHO-HAYYHON HANPABJICHHOCTH W NPEAMETOB TI'yMaHUTApHOTO LHKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIUIEHHE,  (QopMupyeMoe  NOpU  H3yYECHHUH
oOy4YaromMUMHCS TMOHATUHHBIX OCHOB I'€OMETPHHM, MPHU JOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKACHUN NPHU PELIEHUH T'€OMETPHUUECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO
UCITONIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYalImUXcs MpHu
U3YYeHHH T'€OMETPHUH, KaK COCTaBIIAIONICH mpenaMeTHON obnactu «MaTtemaTuka u
uHpopMaTukKa»  4Yepe3  oOecrneyeHue  BO3MOXKHOCTH  NMPUOOpETEeHUs |
UCIIOJIb30BaHUsT  Oojiee TIYOOKMX TIE€OMETPUYECKMX 3HaHUM U JIeUCTBUA,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JJI YCHEIIHOTO MPOQPECCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YriayOlIEHHOM YpOBHE,
pacIIUpSIIOIIMMY U YCUIUBAIOUIUMH Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOM KYJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MPEJCTaBICHUS O TMPOCTPAHCTBEHHBIX (UIYpaxX Kak o
BRXHEHIIMX MAaTeMaTUYECKUX MOJEIAX, MO3BOJISIONIMX ONMCHIBATH M HM3y4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE ITOHATUHHOTO anmapara 1o pasieiy
«CtepeoMeTpus» yueOHOIr0 Kypca reOMETpUH;

¢opmMupoBaHue  yMEHHUS ~ BIAJ€Th  OCHOBHBIMM  TOHATHUSMU O
IPOCTPAHCTBEHHBIX (UIypaX W UX OCHOBHBIMH CBOMCTBAMHM, 3HAHUE TEOPEM,
GopMyn M yMeHHE HX HPHUMEHATb, YMEHMs JIOKa3bIBaTh TEOPEMbl M HAaXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

(dopMupoBaHuE YMEHUS pacro3HaBaTh HAa YEPTEkKaxX, MOACIAX U B PEaJIbHOM
MHpPE MHOTIOTPaHHUKM M TeJla BpALICHMs, KOHCTPYHPOBATb I'€OMETPUYECKHE
MOJIEIIN;

(¢opMupoBaHUE MOHWMAHUS BO3MOKHOCTH AKCHOMAaTHYE€CKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEOpHi, (pOpMUPOBAHUE MOHMMAHHUS POJIU AKCHOMATHKU MPH
MPOBEICHUY PACCYKICHUM;

(opMHpOBaHUE yMEHMS BIAJAETh METOJAMH JIOKa3aTE€IbCTB M AJTOPUTMOB
pelmeHns, YMEHUSI HMX INPUMEHSTh, NPOBOJINUTH JOKA3aTEJIbHBIE DPACCYKICHHUS B
XOJI€ pEeUIEHNsl CTEPEOMETPUYECKHUX 3a7a4 U 33/1a4 C TPAKTUYECKUM COAEPKAaHUEM,



dbopMupoBaHue MpeCTaBiICHUS O HEOOXOIUMOCTH J10KA3aTENbCTB IMPHU



000CHOBaHMHM MAaTEMATHYECKUX YTBEPKICHUN U POJIM AKCHOMATHKHU B TIPOBEICHUN
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX U  TBOPYECKUX
CrocoOHOCTEM 00YyUYarOIINXCsl, MO3HABATEIBHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECa K N3yUYESHUIO T€OMETPHH;

dbopMupoBaHue (HYHKIIMOHATBLHON TPAaMOTHOCTH, PEJIECBAHTHON T'€OMETPHH:
YMCHHS PACIO3HaBaTh IMPOSIBJICHUS TCOMETPUUYCCKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYAIUSAX W MPU U3YYCHHUH JIPYTUX
y4eOHBIX TPEAMETOB, TIPOSBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJTMPOBAHMS pEabHBIX CHUTYyaIlMi, HCCIEIOBAaHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBLHBIMHU JIMHUAMH Y4eOHOTO Kypca «I['eomerpus» B
10-11 knaccax siBnsitotes: «lIpsiMble U TUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekToppl H  KOOpJAWHATHI B
IPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHMEe «yMeTh ONEPUPOBATH
MOHSITHSIMHUY, PEIICBAHTHBIMHU T'€OMETPHH Ha YTIITyOJIEHHOM YpOBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIep>KaTeNIbHbIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX yMEHHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSM, HO U 10 rojaMm o0yuyeHusi. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHust DenepalibHON padoueit
pOrpaMMBbl, paclpene’EHHbIM IO ToAaM OOYYeHHs, CTPYKTYpPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUITHAIBHBIM BOTIPOCAM O0yYarOITUECS
oOpamaJuch  HEOJHOKpPAaTHO. OTO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
T€OMETPUYECKUMU MOHATUSAMH M HABBIKAMH TOCIEA0BATEIBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIINAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN O0y4YalOmUXCs, PaCIIUpssS U yriayOmsis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHUIO TEOMETPUH HA YTITYOJIEHHOM YPOBHE MO3BOJISET:

co3gaTh ycnoBus i auddepeHnuanuu  o0ydeHus,  MOCTPOCHUS
WHJVMBHUAYaIbHBIX O00pa30BaTENbHBIX MPOrpamMM, OOECHEeUUTh YriayOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTO penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TPOJOJDKEHUI0 HM3YYCHHS MaTEeMaTHKU C
yaéToM BBIOOpa Oyaymiei mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o0uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE
orBoautes 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Henenro), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE ~ TOHATHS ~ cTepeoMmeTpud. Touka, mOpsmas, IJIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMaTUYECKOM MIOCTPOEHHH CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue MpsSIMBIX B MPOCTPAHCTBE: IEpEeceKarolrecs,
napajulesibHble M CKpelluBarouiecss mnpsimble. [Ipu3Haku CKpelUBaOIMXCS
npsiMbix. [lapannenbHOCTh NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapaieabHbIe
npsiMble B IPOCTPAHCTBE, NAPAIIEIbHOCTD TPEX MPSIMBIX, NAPAILIEIBHOCTD MPSIMON
U 1uiockocTd. [lapamnenbHoe W LIEHTpajdbHOE NPOEKTHPOBAaHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MNapaJlJIEILHOTO MNpoeKTHpoBaHus. W3o0pakeHue
buryp B mapajyuiesbHOM MPOEKUIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMHM, YrOJ
MEXIy NMPAMBIMUA B MpocTpaHcTBe. [lapamiensHOCTh MIOCKOCTEH: MmapaieabHbie
IUIOCKOCTH, CBOICTBa napayyieTbHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadap, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTH MPSIMOM U TUIOCKOCTH: MEPHEHANKYIISAPHBIE MPSIMbIEC B
NPOCTPAHCTBE, MpPSMbIE MapauiebHble U TEPIEHIUKYISPHBIE K IJIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TNPAMOA M IUIOCKOCTH, TeopemMa O NpsIMOi

NEPHEHIUKYISIPHON IJIOCKOCTH. OpToronanpHoE MPOEKTHUPOBAHUE.
[lepnieHaUKYJISlp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IJIOCKOCTH,  TMpOeKuus  (GUrypel Ha  IJIOCKOCTD.

[lepneHAUKYISPHOCTh  IUIOCKOCTEM: NTPU3HAK MEPIEHAUKYISIPHOCTH  JIBYX
wiockocte. Teopema 0 TpE€X NEepPHEHAUKYIIApaXx.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTHIO, JBYIPaHHBIN
YIOJI, JINHEWHBIM YIroJI ABYIPAHHOIrO yrjia. TpEXrpaHHbIA U MHOI'OTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YTIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHMHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Buapl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yronpHas
nmpu3Ma, TpsiMasi ¥ HaKJIOHHAS MTPU3MBI, OOKOBAasi U TOJIHASI IOBEPXHOCTH MPU3MBEI.
[Tapamnenenunen, nOPSAMOYTOJBHBIM — MapajUIeNENMIe] W  €ro  CBOWCTBA.
Kpatwaiimime mnytTy Ha T[OBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpma: n-yronapHas mnHUpaMuaa,
npaBuiibHasE U yceu€HHas nupamuabl. CBoiicTBa pEédbep M OOKOBBIX TIpaHeit



HpaBHHBHOﬁ IMUupaMHUIbl. HpaBI/IHBHBIG MHOTOI'PaHHUKU: ITpaBUJIbHAA IIPHU3Ma U



[IpaBWIbHAs IHUpPAMUIA, IpaBWIbHAsg TPEyrojbHasg IHpaMuAa U IPaBUIBHBIN
TeTpa’ap, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOAEKadp U UKOCADIP.

Bbruncienne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JUaroHaiv, YIJIbl.
[Inomaas OOKOBOW TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSMOM MIPHU3MBI,
IJIOLAJAh OCHOBAaHMN, TeopeMa O OOKOBOW MMOBEPXHOCTH MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABWIBHOM MHUPaMMIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. JJNEMEHTHl CUMMETPUHU  IPaBUIBbHBIX
MHOTOTrpaHHUKOB. CHUMMeETpuss B MPaBWIBHOM MHOTOIPaHHUKE: CUMMETPHUS
napajulesienuneaa, CUMMETPUS IPAaBWIbHBIX IPU3M, CHMMETpPUs IPAaBUIBHOU
IAPAMHUJIBIL.

BeKkTopbI M KOOPpAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE H IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIC BEKTOPBl. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMMU: CIIOKECHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
guciio. CBolcTBa ClIOKEHUS BEKTOpOB. CBOMCTBa YMHOXKEHHUS BEKTOpa Ha YHCIIO.
IlonsATHe KOMIUIaHApHBIE BEKTOpBI. IIpu3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapautenenunena. Teopema O PpasiaoKEHUU BEKTOpa IO  TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpAmoyrosbHas  cucrema  KOOpAUHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsA3b MEXIYy KOOpAMHATAMHU BEKTOpa H
KOOpJMHATaMU TOYEK. YTON Mexay BekTopaMH. CKalspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tena BpaimeHus

[lonsiTus: UWIMHIApPUYECKAs TOBEPXHOCTh, KOHHYECKAas TOBEPXHOCT,
chepudeckass TOBEPXHOCThb, OOpasyromue TMoBepXHOCTeH. Tena BpalieHus:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmosiokeHue
chepsl M TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxkenwme Ten
BpalieHusl Ha Tiockoctr. Pa3BépTka munuuapa u konyca. Cummerpust cepbl u
mapa.

O6bém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapajuieNienuiena u ciueAcTBuss u3 He€. O0BEM mpsmMoill u
HAKJIOHHOW TPHU3MBI, IIIHHIPA, TUpaMuabl 1 KoHyca. OOBEM IIapa U mapoBOTro
CErMEHTA.

KoMOuHanmm Ten BpaiieHus W MHOTOTPpaHHHWKOB. [lpu3ma, BhucaHHas B
[WINHAP, OINHCAaHHAas OKoio IwiuHapa. Ilepeceuenne cdepsr u mmapa ¢



mwiockocTbro. Kacanne mapa u cdepsl miockocTero. IIoHATHE MHOTOTrpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalIeHUsI.

[Inomank MOBEPXHOCTH LWIMHJpA, KOHYCA, TUIOMAAb chephl U €€ yYacTei.
[logobue B mnpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJIEH MMOBEPXHOCTEH
nonoOHeIx Quryp. I[IpeoOpa3zoBanue mnomobus, romorerus. Pemienwe 3amad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILICHUS: CEUCHUS IIIUNHAPA
(mapayineabHO W MNEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (MmapalieibHbIe
OCHOBAHUIO U MIPOXOSAIINE Yepe3 BEPIINHY), CEUEHUS IIapa, METO/IbI MOCTPOCHUS
CEUYECHMI: METOJ CJEJI0B, METOJl BHYTPEHHETO MPOECKTUPOBAHMS, METOJ NEpPEeHOca
CEeKYILIEeH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omnepanuu HajJ BEKTOpamu. BekTopHoe
yMHOXeHUE BeKTOopoB. CBOWCTBA BEKTOPHOTO yMHOXeHHUsA. [IpsMoyrosibHas
cuUcTeMa KoOpJIMHAT B npocTpancTse. KoopaunaTtel Bektopa. Pasnoxkenue BekTopa
no Oazucy. KoopIWHATHO-BEKTOPHBIH METOJ TPH PEIICHHH TeOMETPUUYECKUX
3ajay.

JABHKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OTtoOpakenus. JBHKeHHS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBMOKEHUW. Buapl ABWKEHUN: MapaljiebHBIA TEpPEeHOC,
[EHTpalbHasl CHUMMETPHS, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpakaaHcKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN IMO3UIIMKM 00YYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJICHAa  POCCHMCKOr0  O0OIIecTBa,  NPEJACTaBICHHUE O
MaTEMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHIM,
NpoIeayp TPa)kKTaHCKOTO oO0ImecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMCEHHE
B3aMIMOJICHCTBOBATh C COIHMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPpHOTHYECKOe BOCTIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOH HMJICHTHYHOCTH, YBaXKCHUS K
NPOIUIOMY M HACTOSIMIEMY POCCHUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCUHUCKMX MAaTEMATUKOB U POCCHUICKON MaTeMaTHUeCKOMW IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMA B APYIMX HayKaX, TEXHOJOrusX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHME JAYXOBHBIX IEHHOCTEH POCCHUUCKOro Hapoja, c(hopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUSA, dTUYECKOTO MOBEICHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUH HAayKH U JeATEIbHOCThIO YYEHOr0, OCO3HAHHWE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) acTeTHYeCcKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas JCTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/ad, PEUICHUMN, pacCyXIeHUI, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3nyeckoe BocIUTAHHE:

chOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMaTHYeCKWE 3HAHUS B
WHTEpEcax 3JI0pOBOTO M 6e30macHOro o0pas3a KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0pPOBOC IHTAHHUE, COAJTAHCHPOBAHHBIA PEKHUM 3aHATHU H
OTIbIXa, peryispHas (pu3audeckas aKTUBHOCTH), (PM3MYECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEITHLHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TPYyHIy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOUs, WHTEpPEC K
pazmuuHbIM  chepaM  TPOPECCHOHATBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ e€ TMPUIOKEHUSIMH, yYMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI,

10



TOTOBHOCTh M CHOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BAHMIO U

11



caMoO0pa30BaHUIO Ha MPOTHKCHUH BCEH KM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTh  JKOJOTHYECKONM  KYJIBTYphl, IIOHUMAaHHE BIIHASHHUS
COIHATbHO-D)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBHOMR
CpeJibl, OCO3HAHKE TI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, OpUCHTAIINS
Ha MPUMEHCHHE MAaTeMaTHYCCKUX 3HAHWM IS pelmieHWs 3agad B 001acTh
OKpY’KaloIleld Cpeapl, IUIAHUPOBAHHME IIOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pPa3BHTHSA HAyKH W  OOIIECTBEHHOW  IPAKTHKH, IOHUMAaHHE
MaTeMaTHYECKOW HAyKH Kak c(epbl YeI0BEYECKOW eATENLHOCTH, JTAIloB €&
pasBUTHS W 3HAYAMOCTH JJIS PA3BUTUS I[MBHJIM3AIMM, OBIAJECHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOHW KYJIBTypOH Kak CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYIO M HMCCIIEI0BATENBCKYIO EATEIbHOCTh
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1CHCTBUA

ba3oBble Jornueckue AecTBUA:

BBISIBJIATH U XapaKTE€pU30BaTh CYIIECTBEHHbIC IMPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUW MEXKIYy MOHATHUSAMHU, (GOPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHMMATh,  (HOpPMyIUpoBaTh HW  NPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHIUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCMIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH IO aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPIKICHHU I
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 penieHus y4yeOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHMS, BbIOMpaTh HauboJiee MOAXOMAIIUMA C  y4ETOM
CaMOCTOSITEJIbHO BbIJCICHHBIX KPUTEPUEB).
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Ba3zoBble uccieaoBarTebCKHe 1eHCTBUA:

13



UCII0JI30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUPYIOUIME  MPOTUBOpEUYUE,  MIpodieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTU4YEeCKOro 00BbEKTa, SIBJIEHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYIHPOBATH O0OOIIEHUS] W BBIBOJBI IO pe3ysibTaTaM
OPOBENEHHOTO  HAOJIOJIEHUS,  HUCCJEJOBAaHUS,  OIEHUBAaTh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHI;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TaKXKe BbIJBUTaTh
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unopmanmeii:

BBISBJIATH ACPUIUTH UHPOpPMALIMU, AAaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh WH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH WHEGOPMAIMIO PA3IUYHBIX BUAOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYPUpPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B pazlIUYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbopMaIuu o CaMOCTOSITEIIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JAelicTBHS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMH U
HEeIsIMH OOINEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJy PEIICHUS 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJieMBl, pemracMoi 3ajlaud, BBICKA3bIBATh WJCH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COMOCTABISATh CBOM CYXKICHUS C CYXIACHUSIMU JAPYTUX YYACTHUKOB
yajaora, oOHApY)KMBATh Pa3jIddUe W CXOJICTBO IO3HIIMH, B KOPPEKTHOW (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABMIATh PE3YJbTaThl PEIICHUS 3ajJa4H, YKCIIEPUMEHTa, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOATEIHLHO BHIOMpATh (OpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
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Camoopranusanus:
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COCTaBJIATH IJIaH, aJTOPUTM PEIICHUS 3aJauu, BBIOUPATh CIOCO0 pemeHus C
y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJIJIEKT:

BIaJIeTh  HABBIKAMU  TO3HABATENIBHONM  peQUIeKCHH  KaK  OCO3HAHWUS
COBEpPIIIAEMBIX JIEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJIS Tpolecca U pe3yjbTara peleHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH MPH PEIICHUU 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JIAHHBIX,
HaNJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATa IEIU U YCIOBUSIM, OOBSICHATH IPUIMHBI
JTOCTIKEHUS WJIM HEJOCTHXKCHHS PE3YJIbTaTOB JICITCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIBLHOCTD:

NOHMMATh M KMCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW W HWHJIWBHIYaTbHOM
paboThl TpU pEUICHWM Y4YEOHBIX 3aJlay, NPUHUMATh IEJb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM pabOThI, paclpeaeiiiarh
BUIBl pabOT, JIOroBapuBATHCS, OOCYXIaTh TMPOIECC M pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBLIX (popMax paboThl (0O0CYXIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJMHUPOBATh CBOW JACHCTBUS C JPYTMMU UJIE€HAMU KOMAaHJbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOICHCTBHUS.

IHPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kinacca oOyJaroniuiicss HayquTCst:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TMOHATHUAMH CTEPEOMETPUH TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUYECKUX PACCYXKIACHUH;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HHUX MPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KIAacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATH TMOHATHUSAMHU, CBSI3aHHBIMH C yIJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TMPOCTPAHCTBE, MEXKAY TNPIMOU WU
TUIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH OHATHSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
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CBOOOJHO pACMO3HABAaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJaccu(UIMpPOBaTh  MHOTOIPDAHHUKH,  BbIOMpas  OCHOBaHUSA Ui
KJ1accu(uKaIuu;

CBOOOJHO  OMEepUpOBaTh  MOHATHUSIMH, CBSI3aHHBIMU C  CEYCHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITMIOJHATh napajuieiabHoe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
IPOCKTUPOBaHUE (PUTYP Ha MIIOCKOCTH, BBIMOJHATH MU300pakeHUsT HUTYD
Ha TUIOCKOCTH;

CTPOUThH CE€YEHUSI MHOTOIPAHHUKOB Pa3IUYHBIMM METOJAMHU, BBITOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (IIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsr;

CBOOOJTHO OIEpUPOBATh MOHATUSIMHU, COOTBETCTBYIOUIUMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH JIEUCTBUSI HaJl BEKTOPAMH;

pemarh 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHHH U
HaXO0XJICHUE TEOMETPUYECKUX BEITUYHH, MPUMEHSS HU3BECTHBIE METOJbI
IPU PEIICHUH MAaTeMaTUYeCKUX 3a]1a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSITh TPOCTEHIINE TMPOrpaMMHBIE CpPEACTBA M JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKaTh, NPEOOPA3OBBIBATE W HMHTEPIPETUPOBATH HHGOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh MOJYYEHHbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEalbHbIE CUTYyallUH, TPUMEHATh U3YUYEHHbIEC MOHSTHUS B
npolecce  IMOMCKAa  peuIeHusT MaTeMaTHYecKH  C(OpPMYJIMPOBAHHON
poOJIeMbl, MOJEIUPOBATh peajbHBbIC CHUTYAIlMd Ha S3BIKE TEOMETPHUH,
UCCJIEI0BAaTh MOCTPOEHHBIE MOJEIH C HMCIOJIb30BAHMEM I€OMETPHUYECKHUX
NOHSATUN W TEOpeM, ammapara anreOpbl, peliaTh MNPaKTUYECKUE 3alayH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIIMYNH;

MMETh NpPEACTaBlICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUSI T'€OMETPUU KakK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 knacca oOyyaromiuiicst HQy4uTCs:
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CBOOOJTHO OINEPUPOBATH TMOHATUAMH, CBSI3AHHBIMU C UWIMHAPUYECKOH,
KOHUYECKOM U cepuuecKoid IOBEPXHOCTAMH, OOBACHATH CIOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TEJIAMH BPAILICHUS: ITUIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIUHApP, KOHYyc, cdepa uU 1Iap) H
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(ULIUPOBATh B3aUMHOE PACIOIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalllCHUS,
00BEMBI U MIIOIIAIM MOBEPXHOCTEH MHOTOTPaHHUKOB M Tl BpalleHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C KOMOMHAIUMSMU TEJ
BpallleHuss ¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cdepy H
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHuUs;

BBIYUCISITh COOTHOILLIEHUS MEXTY IIOMIAIIMH TOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

n300pakaTh u3ydaemble (UTYpBI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U TNPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (QUrypax, TMpeCTaBICHHYI0 Ha
YepTekax U pUCYHKaX;

CBOOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

BBIIIOJIHSITh ONEpALlUK HAJl BEKTOPAMH;

3a/1aBaTh MNIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOP/IUHAT;
pelmaTh TeOMETPUUECKUE 3aa4l Ha BBIYMCIIEHUE YTII0B MEXKIY NPSIMbIMU
U IUIOCKOCTSIMH, BBIUYHCIEHHE PACCTOSIHUA OT TOYKU JI0 IUIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUU;
CBOOOJTHO OMEPHPOBATH TOHATHUSMHU, CBS3aHHBIMH C JIBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh HM300paXKCHUSI MHOTOTPAHHMKOB W TEN BpalieHUs Mpu
NapajuleJIbHOM  IIEPEHOCE, LEHTPAIBHOW CUMMETPUHU, 3€pKaJIbHOU
CUMMETPHUH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa0o0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpPALICHHUS: CEYEHMS LIWIMHIPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUCHUSI KOHYCa (MapaijieiabHbIe
OCHOBaHHIO M MPOXOSAIINE YepPE3 BEPLUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOAbl IOCTPOEHUS CEYEHHMI: METOJA CJEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;
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JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYeCKhe (aKThl NI PEIICHUS CTEPEOMETPUUYECKUX
3a7a4y, MPEANONAralolluX HECKOJIBKO II1aroB pELICHUs, €CJIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pemarhs 3aJa4d Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOLICHUW |
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATHh  [OJIYYEHHBIE  3HAaHUA  HA  IPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYAllMH, IPUMEHATh U3YUEHHbBIE
MOHSATUS, TEOPEMBI, CBOMCTBA B IIPOLECCE MOUCKA  PELICHUSA
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peabHbIE CHUTyallUd Ha SA3bIKE TE€OMETPUU, HCCIIEIOBATHh IMOCTPOEHHBIE
MOJIEJIM C HCIOJb30BAHUEM TI'€OMETPUYECKUX TMOHSATHUM U TEOPEM,
ammaparta anreOpbl, peniaTh MPAKTUYECKUE 3a7add, CBS3aHHBIC C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JdTamax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMMblI Bcero Konrpobtibie | Ilpaknirieckie o0pa3oBaTe/IbHbIE
padoTbl padoThI pecypens
1 BBenenue B crepeomMeTpuio 23 1
2 B3anMHoe pacrionoxeHune npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSIMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [lepneH TUKyYIAPHOCTD NPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTBl 1 paccTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHcTBE 12
8 HOBToPeHHe, 0000111eHUe U CUCTEeMaTH3aIH 5 5
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KosunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/mm Konrpoasubie | Ilpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 AHanuTn4eckas TeOMETpHs 15 1
5 [ToBTOpEHwUe, 0606meH1/Ee u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tmomaam moBEepXHOCTH 1 OO BEMBI 9 1
KPYTJIBIX TEJ
6 JIBIoxeHust 5) 1
7 [ToBTOpEHwUE, 0606meH1/£e u 17 5
cUCTeMaTH3alusl 3HaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

KosunyecTBo yacoB DJIeKTPOHHBbIE

Ne Mara nu(ppoBbIe

Tema ypoka Konrpoubublie | IIpakrnueckue
n/m Bcero u3yuyeHuss =~ oOpa3oBarelibHbIE

padoThI padoThI pecypeb

OcHoBHBbI€ ITpaBUJIa U300pAKEHUS Ha
1 PHUCYHKE IIIOCKOCTH, MapalJIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3KA

[TonaTns cTepeoMeTpun: TOUKa, psAMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE

2 TIpaBUIIa U300pAKCHHS HA PUCYHKE 1
TUIOCKOCTH, MApaJlIeIbHBIX MPSIMbIX
(0Tpe3koB), cepeIMHBI OTPE3Ka

[TonsTHs: epecekaromyrecs MiIoCKOCTH,
3 nepeceKaroIuecs mpsmas 1 miocKoCTh; 1
MOJTYTIPOCTPAHCTBO

IlonsThs: NIEPECCKAOIMNECH IIIIOCKOCTH,
4 ICPCCCKAOIMUCCA IpAMad U IMIOCKOCTD, 1
NOJIYIPpOCTPAHCTBO

MHOrorpaHHHUKH, H300paKeHHe
5 MPOCTEHUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHHUKH, U300pakeHHe
6 MPOCTEHUIINX IPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIECTBYIOIIUX 00BEKTOB

7 AXKCHOMBI CTEPEOMETPUN U NIEPBHIE 1
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CICACTBUA N3 HUX

AXCHOMBI CTEpEOMETPHUH U IIEPBbIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoObl 3a1aHust
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U IJIOCKOCTEH

10

N300pakenue ceueHnii nupamuipl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN pa3HBIMU 1IBETaMU

11

N3obpaxenue cedyeHU MupaMu/Ibl, KyOa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYY€HHBIX MJIOCKOCTEN. PackpamBanne
MIOCTPOCHHBIX CEUEHU pa3HBIMU LIBETAMU

12

N3obpaxenune cedyeHU mupaMu/ibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0pakeHue rnepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpainBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxeHune ceueH i MUpamMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pebpa. N3o0pakeHue nepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciegoB A OCTPOCHUA CedyeHUl
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15

Meton cnenoB Ui IOCTPOEHUS CEUEHUM.

CaolicTBa nnepeceyeHnil IpsIMbIX U
IIJIOCKOCTEN

16

Mertos cieoB Uit IOCTPOEHUS! CEYEHU.

CBoiicTBa nepeceyeHui NpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuennii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEIKEH U 3aITUCH IaroB
MTOCTPOCHUS

18

[TocTpoenue ceuennii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YepTEKeH 1 3aIUCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuennii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aIUCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceueHnii B mupaMuie, Kyoe
o Tpém Toukam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEU U 3alUCh LIAarOB
MIOCTPOCHUS

21

[ToBTOpenue mianumerpuu: Teopema o
IPONOPIHMOHANBHBIX 0Tpe3kax. [Tonobue
TPEYTOJIbHUKOB
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22

[ToBTopenue mannmerpun: Teopema
Menenas. Pacuersl B ceUCHUSIX Ha
BBIHOCHBIX uepTexax. cropus pazBurus
IJITAHUMETPUHU U CTEPEOMETPUN
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23

KonTpoabHag padbora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHoe pacrionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky cKkpemuBaronmxcs
npsMbIxX. [lapamiensHble TpsiMble B
IIPOCTPAHCTBE

25

Teopema o CynecTBOBaHUM U
€IVMHCTBEHHOCTH NPSIMOW NIapauIeIbHOU
JTAHHOM MPSIMOM, MPOXOAIIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsMoi. Jlemma o nepecedeHnn
MapAJUICIIBHBIX NPSMBIX IUNIOCKOCTBIO

26

[TapannensHOCTH TpEX NPAMBIX. TeopeMa o
TpEX MapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaALICILHOTO
npoektupoBanus. M3o0paxeHne pa3HbIX
(uryp B mapamuieqIbHON IPOSKIINH

28

LenTpanbHas npoekuus. Yroiu c
COHAIIPABJIIEHHBIMU CTOPOHAMH. YTOJI
MEXKy PSMBIMU

29

332[3‘11/1 Ha 10Ka3aTcJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM TIPAMBIX B IIPOCTPAHCTBE

27




30

[ToHATHA: MapauIeNIbHOCT IPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak

mapaljiIiCJIbHOCTH prlMOﬁ 1 IIJIOCKOCTH.

28




CBoiicTBa apajiieIbHOCTH NPSAMOM U
IUIOCKOCTH

31

I'eomeTrpuueckue 3a1a41 Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceduenusi, MPOXOIAIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YepTexKe U
MapaJyIEIbHOIO Ipyrou npsamoil. Pacuér
OTHOILICHUI

33

[TapannensHas mpoeKLus, IPUMEHEHNE
JUI IOCTPOCHUSI CEYeHHH KyOa 1
napaenenumnena. CBoicTBa
napajuiesienune1a u npu3Mbl

34

[TapannensHble mockocTH. [IpusHaku
MapajuIeIbHOCTH JBYX IUIOCKOCTEM

35

Teopema o mapayenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, IPOXOASIEH
yepe3 TOUKY, He IPUHAJUIeKAITYI0 TaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa MapajyieabHbIX IJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX ITEPECCUCHUS
[IpU NIEPECEUECHUH JIBYX MapajuIeIbHbIX
IIJIOCKOCTEHN TPEThEi
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37

CBoiicTBa nmapauieabHbIX IUIOCKOCTEH: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOIL C
ABYMA ITapaUICIbHBIMH IIJIOCKOCTAMHA
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38

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40

CBoiicTBa Ky0a 1 IPSIMOYTOJIEHOTO
HapajuleenuIe a

41

Brruncnenue JuiMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM IMapasulelICIUIIe e

42

[lepneHUKyYISIpPHOCTD IPSIMOU U
mockocTy. [Ipu3nak
MEPIEHIUKYIIIPHOCTH IPSIMON 1
IJIOCKOCTH

43

[lepieHAMKYASAPHOCTH TPSIMOM 1
miockoctu. [Tpusnak
MEPIEeHIUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MIPSAMOM, TIPOXOISIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MePIEeHIUKYIIPHOU K MJIOCKOCTH

45

IInockocTtu u NEPpHNCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u NEPpHNCHAUKYIIAPHBIC UM
NpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKYINISAp U HAKIIOHHASL.
ITocTpoenue nepneHANKyYIspa U3 TOYKH Ha

PAMYIO

48

[eprieHAUKYSAp U HAKJIOHHAS.
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ITocTpoenue nepneHauKysapa U3 TOYKU Ha
MIPSIMYIO

Teopema 0 TpEX NepHeHANKYIIIpax

49
(mpsimast u oOpaTHast)

50 Teopema 0 TpEX NepHeHAUKYIIpax
(npsimast u oOpatHast)

51 Yroa Mex1y CKpeIuBarOIMMUCS
MPSIMBIMHU
[Touck nepneHANKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHaiabHOE POCSKTHPOBAHHE
[TocTpoenne ceueHuit Kyoa, IpU3MBl,

54 MPaBUWJILHON TUPaMHUIBI C TTOMOIIBIO
OPTOTOHAJILHOM TPOEKITUU
[TocTpoenue ceueHuii Kyoa, IpU3MBl,

55 [IPaBUWJIBHOM MHUPaMUIBbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIMH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO INIOCKOCTH. [Inockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneH AUKYISIPHOCTH IPSIMOU 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MIJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTH
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60

CriocoObI OIyCTUTh TMEPIIEHANKYISPHI:
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CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapasieabHOM MPSMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponsnas pabora "B3anmuoe
pAacIOJIOAKEHUE MPAMBIX U IIJIOCKOCTEH B
npocTpancTae"

63

[ToBTOpEHME: YrOa MEX 1y NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIBHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YOI MEKTY
CKpELIMBAIOIIMMHUCS MPSMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckre METO bl BHIYUCICHUS
yriia MeXay IpsIMbIMA B MHOTOTpaHHHKAX

66

JByrpanubiii yroy. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnenaukynspabie miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak neprneHANKYIIPHOCTH
IJIOCKOCTEH; TeopeMa 0 MpAMOi
MepeceyeHus ABYyX IITOCKOCTEH
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbI napaienenumnes; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napaJiesnenumnena

70

TeopeMa 0 JuaroHaljiu nmpaMoyroJjbHOIro
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mapajiiejacnuiicaa u CJacaCTBUC U3 Hee

71

CrepeoMeTprUeCKUE U MPUKIIATHBIE
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS MPSIMbIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapayenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MIPSIMBIX, PACCTOSIHHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosnue ot ToUkH J0 IIIIOCKOCTH,
paccTosiHUe OT MPSMOM 10 THIOCKOCTH

75

Brruncrnenue paccTosiHum MEX Iy
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MTEPIEHIUKYISPHOH IIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTJIa

77

DnemMeHTHI chepruiecKoii FTeOMETPHH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

78

KounTtponbnas padota "Yrisl u
paccrostHus”

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buael nupamua. [pasunbnas
nupamuia
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[Ipusma. IIpsiMas 1 HAKJIIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpsimMoit mapasutenenunern, 1
MPSIMOYTOJIbHBIN Mapaliiesienunes, Kyo

83 Brimykibie MHOTOrpaHHHKH. Teopema 1
Diinepa
Brimykiieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHbIE U TOTYPABUIIBLHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas padota "MHororpanHuku" 1

86 [onsiTne BeKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBusio mapannenenumneaa 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIeXkKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHO€ Ipou3BeIcHUE 1

93 Beruucnenue yriia Mex, 1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3agaun ¢ BEKTOpaMu 1

95 IIpocreiimme 3agaun ¢ BEKTOpaMu 1

96 IIpocreiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O06o00611eHre U cucTeMaTu3alus 3HaHUH 1
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99 O06o01IeHre 1 cucTeMaTH3aIUs 3HAHU T 1
100 HToroas KOHTpoJIbHAs paboTa 1
101 Hroroas koHTposIbHAS paboTa 1
102 O06o01IeHne 1 cucTeMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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11 KJIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Mara nu(ppoBbIe
Nen/m | Tema ypoka Konrpoabubie | Ilpakrnueckue
Bcero u3yuyeHuss =~ oOpa3oBarelibHbIE
padoTbI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTsl BeKTOpa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temel "Brruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "'YpaBHEHHE NPAMOI, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE IOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTU B OTPE3KAX
6 VYpaBHEHHE IJIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IUIOCKOCTU B OTPE3KAX
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1
MIPOrpaMMHPOBAHUE
9 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1
IIPOrpaMMHUpPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYeCKHE METOBI pacuéTa yria 1
MEXAY IUIOCKOCTSIMU B MHOIOI'PaHHUKAX
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12

dopmyia pacCTOSIHUSA OT TOYKHU 10
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IIJIOCKOCTH B KOOpAWHATAX

HaxoxneHue pacCTOsIHUN OT TOUKH 10

13 IJIOCKOCTH B KyOe

1 HaxoxpeHue pacCTOsIHHA OT TOYKH [0
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTtponbHas padora "AHnanutudeckas
reomeTpus"

16 CeyeHHsI MHOTOTPAaHHUKOB: CTaH/apTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJ] CJIEJIOB
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUSHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U TIIOCKOCTH:
napajuieNibHble CEYCHUS

20 [TapannenbHble IpSIMbIE U TIIOCKOCTH:
pacyéT OTHOLICHUI
[TapannenbHble IpSIMbIE U TIIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOITIMUCS
MIPSIMBIMU
[lepnieniuKynApHBIE IPSIMBIE U

29 IJIOCKOCTHU: CTaHJApTHBIE Maphbl
MEePIEeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
[lepnienuKynspHbIC PSMBIE U

23 MIJIOCKOCTH: TEOpEMa O TPEX

NEPNCHAUKYJIApax
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24

[lepnenquKyspHbIE IPSAMBIE U

41




TIJIOCKOCTH: BBIYMCIICHUA JJIUH B
MHOTI'OrpaHHHUKax

25

[ToBTOpenue: mnonaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
II0MIAIeH, COOOPAKEHUS 110 100U

26

[ToBTOpEeHME: TIOIIAIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0IIA 1eH, COOOpaKeHUsI 000U

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS TT000US

28

[Inomany ceyeHnii MHOTOrpaHHUKOB:
TIJTOIIA T TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJIONIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS IO00Us

30

KontponbHas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. OOBEM NPSMOYTOJIBHOTO
napajuiesienuIe/a

32

3anaun 00 yiBoeHHH Ky0Oa, O KBaJparype
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpHuecKHe 3a1a4H, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJesnenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C
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BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO

napaJiiesenumneaa

35 O0BEM IPSIMOiT TPU3MBI

36 CrepeomMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Tpuknamaeie 3a1a9u, CBSI3aHHBIC C
00BEMOM MPSAMON MPU3MBI
Brrunciaenue o0bEMOB TE C TOMOILBIO

38 onpenenénnoro uaTerpaina. Oobém
HAaKJIOHHOHN IIPU3MBI
Brraucienne 00EMOB TeJI ¢ IIOMOIILIO

39 onpenenénHoro uaTerpaita. O0bém
MTAPaMUIBI

40 dopmyna 06bEMa mupamuapl. OTHOIIIEHNE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

41 dopmyna 06béMa mupamuapl. OTHOIIIEHHE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprieCKHe 3a/1a4H, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHYECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMU TTUPAMHMTBI
[Ipuknagaeie 3agaun 1m0 TeMe "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHON

b

TIPU3MBI

45 [Tpuknanueie 3agauu mo Teme "O0bEMBI

Ten", cBsI3aHHBIE C 00BEMOM MUPAMU/IBI

43




46

[Ipumenenne o6bEMOB. Boruncienue
PacCTOSAHUA 10 IVIOCKOCTH

44




KonTpomnsnas padora "O0béM

47 |
MHOTOIpaHHUKA
Hunuuapudeckasi TOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 unuaap. [psamoit KpyroBod HHIIMHID.
[nomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepxHOCTb, 00pa3yroIme
KOHMYECKON noBepxHocTH. KoHyc

51 CedeHne KOHyca MII0CKOCTBIO,
MapajuieTbHOMN MITOCKOCTH OCHOBAHHMS

59 Yceuénnblii konyc. U306paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomanpe 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomanp 60KOBOI MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckre 3aa4u Ha

55 JIOKa3aTeJIbCTBO M BBIUUCIICHHE,
MIOCTPOCHUEM CEUEHUH IUINHAPA, KOHYCa
CrepeoMeTrprueckue 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BBIUUCIICHHE,
MOCTPOCHUEM CEYEHUH LIWINH]Ipa, KOHYyCa

57 [Ipuknanueie 3aa4uu, CBSI3aHHBIE C
AIHHIPOM

58 [Ipuknanueie 3aauu, CBSI3aHHBIE C

MWIMHAPOM
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59

Cdepa u map
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60

[Mepeceuenue cdepsl u mapa c
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Byt n n3o0pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
IUIOCKOCTHI0. By 1 n3o0pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
yacTen

63

CummMmetpus cdepsl u mapa

64

CrepeomeTpuyecKe 3ajadyd Ha
JI0KA3aTeNIbCTBO M BBIUUCIICHUE,
CBsI3aHHBIE CO c(pepoil U mapom,
MMOCTPOCHUEM UX CEUEHUH TIOCKOCTHIO

65

CrepeomeTpruecKie 3aqadu Ha
JI0Ka3aTelbCTBO M BBHIYHCIICHUE,
CBsI3aHHBIC CO c(epoil U mapom,
MOCTPOCHHEM MX CEYCHUH IIOCKOCTHIO

66

[IpuknaaHbie 321241, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTAaH/IAPTHBIC
noxoous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOT'OIpaHHUKOB

69

3agaun 1o Teme "Tena u moBepxHOCTH
BpaleHus"

70

3anaun no Teme "Tena u moBepXHOCTH
BpaleHus"
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71

KonTtponeHas padora "Tenau
IIOBEPXHOCTHU BpaleHus"

72

O6beM nununapa. Teopema 06 06bEME
IpsAMOro NUJIMHApPA

73

Brrunciienne 006EMOB TeII ¢ HOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHYCa

74

TTimomramm 6OKOBOY U IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHrueckue 3aa4u, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHPA,
KOHYca

76

[Ipuknagaeie 3amaun o TeMe "OO0bEMBI 1
IJION[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTO CEKTOPA.
Teopema 06 00BEMe mapa. [Tnomans
cdepbl. CTepeoMeTpHUSCKUE 3a/1a4H,
CBSI3aHHBIE C BBIYHCIEHHEM 00BEMOB
Iapa, IIapoBOro CErMeHTa U MapoBOro
CeKTOpa

78

[Tpuknagaeie 3amaun 1mo reme "OO0bEMBI
Ten", CBsAI3aHHbBIE ¢ 00BEMOM IIIapa u
wionaapio ceppl. COOTHOIICHUS MEKTY
IUTOIIA/SIMH TIOBEPXHOCTEH M 00bEMaMHU
MOAO0OHBIX TeJ

79

[TogoGHBIE Tena B MPOCTPAHCTBE.
N3menenne o6bE€Ma mpu 1mo100uu.
CrepeoMeTpHryuecKue 3a1a4u, CBSI3aHHbBIE C
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BBIUHCIICHUEM 00BEMOB Te U IUIOIIAIeH
IIOBEPXHOCTEU

80

KonTponasnas padota "[Lnomanu
MTOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TN

81

JBmxeHus npoctpancTBa. OToOpaskeHUs.

JIBm>xeHus u paBeHCTBO (uryp. O0mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, IEHTpaIbHAs CHMMETPHUS,
3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
MIPSAMO

83

[IpeobpazoBanus mogoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1a4 Ha IPUMEHEHNE
JBUOKEHUS

85

KonTtponbHas pabota "BekTophl B
npocTpancTae"

86

O6o6matomee nopropenue 11 moHsaTui u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMATH3AIMs 3HAHUN:
"[TapayinienbHOCTh NPAMBIX U IIJIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o06matomiee nopropenue 11 moHsATHi u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alMsl 3HAaHWH:
"BexTopsl B ipocTpaHcTe"

88

Ob6o6maromiee nosropenue 11 nousTuii u
MeTOJIOB Kypca reomerpun 10-11
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KJ1acCOB, CHCTEMAaTH3aIs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromee mosropenue 11 mousTHii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aINsI 3HAHWI
"O6beM MHOTOrpaHHUKA"

90

O6o06mmaromiee noropenue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHUH:
"O6beM MHOTOTpaHHHKA"

91

O6o6maromiee noropenue 11 nousaTuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMs 3HAHU!
"[Tmomaam MOBEPXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomiee nopropenue 11 mousTuit u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMATH3AIMs 3HAHUM:
"[Tmormaan NOBEPXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

HroroBas koHTposbHas paboTa

94

HroroBas koHTpoabHas paboTa

95

[ToBTOpEeHME, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHUH

96

Hcropus pa3BUTHSI CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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97

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pa3BUTHS CTEPEOMETPUHN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hctopus pa3BUTHS CTEPEOMETPUHN KAK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

UcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUIT

102

HcTopus pa3BuTHs CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YAEHUKA

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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