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COILEPKAHUE TEM YYEBHOI'O KYPCA
11 kaacc (24 B Hexes10, Bcero 66 4)

1. KoopaumHaTbl TOYKM M KOOPIAMHATHI BEKTOPOB B IPOCTPAHCTBE.
JABu:kenus (15 v).

IIpssMoyroJsibHasl cucTeMa KOOpJAMHAT B MPOCTPAHCTBE. PaccTosiHue Mexy
TOYKaMHU B IPOCTpaHCTBE. BekTopsl B npocTtpaHcTBe. [[nuHa Bekropa. PaBeHcTBO
BEeKTOpOB. CJI0’KE€HHE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4ucio. KoopauHaTel
BeKkTOpa. CKaJIIpHOE MPOU3BENCHUE BEKTOPOB.

Heab: e66edenue nouamue npamoyeoNbHOU Cucmemvl KOOPOUHAM 6
npocmpancmee, 3HAKOMCMB0 ¢ KOOPOUHAMHO-BEKMOPHbLIM MeMOOOM  PeuleHus]
3a0au.

Lenu: chopMupoBaTh y ydanuxcsi yMEHHUS NPUMEHATh KOOPAMHATHBIA U
BEKTOPHBIM METOJBI K PEIICHUIO 337a4 Ha HAXOXIEHUE JUIMH OTPE3KOB U YIJIOB
MEXAY NpSIMbIMH M BEKTOpaMH B MPOCTpaHCTBE. B Xoae H3ydeHUS TEMBI
1[€J1eCO00pa3HO MCIOJIb30BaTh aHAJIOTHUI0 MEXKAY PacCMaTPUBAEMbIMU MOHSATUSIMHU
Ha MJIOCKOCTU M B MPOCTPAHCTBE. DTO MOMOXKET ydaluMmcs Oosee TiyooKo U 0Co3-
HaHHO YCBOUTb M3y4aeMblli MaTepHUall, YSICHUTh COAEP’KAHUE U MECTO BEKTOPHOTO
1 KOOPJAMHATHOI'O METOJIOB B KYpCE€ T€OMETPUH

OcHOBHas 1 eJb— 0000UMTh U CUCTEMATU3UPOBATH IIPEICTABICHUS
YYAIIKUXCS O JEKApTOBBIX KOOPAWHATAX U BEKTOPAX, HO3HAKOMHUTH C MOJISPHBIMH U
chepruecKUMU KOOPAUHATAMH.

N3ydeHne KOOpAMHAT U BEKTOPOB B NMPOCTPAHCTBE, C OJHOM CTOPOHBI, BO
MHOI'OM IIOBTOPSIET U3YYEHHE COOTBETCTBYIOLIUX TEM IIAHUMETPHUM, & C APYTrOn
CTOPOHBI, JA€T areOpandecKuii METO ] pELIEHUsI CTEPEOMETPUUECKUX 3aau.

2.10uamHap, konyc, map (20 v)

OcHoBHBIE 371eMeHTHI cephl U 1apa. B3aumHoe pacnosioxkeHue cepbl u
TUIOCKOCTH. MHOTOTpaHHHUKH, BIHCAHHBIE B cepy. MHOTOrpaHHUKH, OTIMCAHHBIC
okoJ10 chepsl. Llunnuap n koHyc. @Urypbl BpaleHUs..

Heaw: svipabomka y yuawuxcsa cucmemamuyeckux c8e0eHuli 06 0CHOGHbIX
guoax mei pawjeHusl.

Hean: 1ath yyanmcs cuicTeMaTH4ecKie cBeieHns1 00 OCHOBHBIX BUJAX TeJ
BpailleHusi. V3yueHue Kpyriaelx Ten (UWIMHApa, KOHYyca, Iapa) 3aBepliaeT
U3y4YE€HHE CHCTEMBbl OCHOBHBIX MPOCTPAHCTBEHHBIX I'€OMETpUYECKUX Ted. B xoze
3HaKOMCTBAa C TEOPETHYECKHMM MAaTepHaJoOM TEMbl 3HAYUTEIbHO Pa3BUBAIOTCS
MPOCTPAHCTBEHHBIE MPEJCTABICHNUS yUYalllUXCA: KPYyTJble Tela paccMaTpuBaTh Ha
npUMepe KOHKPETHBIX T€OMETPUYECKUX TeJ, M3ydaTh B3aMMHOE PACIIONIOKCHHE
KPYTJBIX TeJ U IJIOCKOCTEH (KacaTelbHbIe U CEKYIIHe TUIOCKOCTH), O3HAKOMHTD C
MOHATUSAMH OINMUCAHHBIX W BIMCAaHHBIX TpHU3M W Tupamuj]. Pemate Oosbiioe
KOJIMYECTBO 3aJad, YTO MO3BOJSET MNPOAOIKUTH paboTy mo  (HOpMUPOBAHHIO
JIOTHYECKUX U IpapUueCKNX YMEHUH.



OcHOBHas 1 e€ab— chOpMUPOBATh NPEACTABICHUS yYAIIUXCS O
KPYTJIBIX TelaxX, M3YYUTh CIIydad HX B3aUMHOTO PpACIHOJIOKEHHUS, HAyYUTh
M300paxkaTh BIMCAHHBIC U OTICAHHBIE (PUTYPHI.

B nanHoii Teme 000011at0TCsA CBEAEHUS U3 INIAHUMETPUU 00 OKPY>KHOCTH U
Kpyre, O B3aMMHOM pACIOJIOKEHUU TPSIMON M OKPY)KHOCTH, O BIIMCAHHBIX H
OINHMCAaHHBIX OKPYKHOCTSX. 37€Ch ydalluecs 3HaKOMATCS C OCHOBHBIMU (pUTypamMu
BpAILlEHUs], BBISICHAIOT UX CBOMCTBA, ydaTcs MX M300paxkaTh M peliaTh 3a7add Ha
¢burypsl Bpamenus. @opmupoBaHuio 0osiee riIyOOKUX MPEACTABICHUM YUYalIuXcs
MOTYT CIY>KUTh 33Ja4i Ha KOMOWHAIIMM MHOTOI'PaHHUKOB U (PUT'yp BpalllCHUS.

3. O0beM 1 mI0MAAb MOBEPXHOCTH (23 4).

[Tonsitue o6vema m ero cpoiictBa. OOBEM IWIMHIPA, MPSIMOYTOIHHOTO
napaienenunena U npusMmel. [lpunnun Kasansepu. O0beM nupamuisl. O0bem
KOHYyCa U yceueHHOro konyca. O0beM 1apa u ero yacteil. [noiaas moBepxHocTu
MHOTOI'paHHHKA, LIMJIMHPA, KOHYCa, YCEUEHHOro Konyca. [limomanae noBepXHoCTH
11apa M ero 4acTeu.

Heab: cucmemamusayus u3yuenus MHO20SPAHHUKOS U Mel 8PAWEHUs 8
X00e peuleHus 3a0a4 Ha 8bIYUCIeHUe UX 00BEMOB.

Lenu: mpogoKuTh CUCTEMAaTHYECKOE HM3YyUYEHHE MHOTOTPAHHMKOB M Tl
BpAallICHHs B XOJI€ PELICHUS 3a/1a4 Ha BBIUMCIICHUE UX 0OHEMOB.

[Tonsitue ob6beMa BBOAWTH MO AHAJIOTHM C TOHSITHEM IUIOMIAJM TUIOCKOH
¢burypsl 1 popmMyIUpOBaTH OCHOBHBIE CBONCTBA 0OHEMOB.

CymiecTBOBaHHE W €IWHCTBEHHOCTh 00bEeMa Tela B IIKOJBHOM Kypce
MaTeMaTUKHU NPUXOJAUTCS MPUHUMATh O€3 I0Ka3aTeIbCTBRA,

TaKk Kak BOIMpPOC 00 oObemMax MNPUHAMIEKUT, MO CYIIECTBY, K TPYIHBIM
pasznenaM BbICHIEH MartemaTuku. [103TOMy HyKHbIE pe3yJibTaThl YCTaHABIUBAT,
PYKOBOJICTBYACH OOJIbIlI€ HAIJISIAHBIMUA COOOpaKeHUSIMU. Y4eOHbI MaTepual
IJIaBbl B OCHOBHOM JIOJIDKEH YCBOUTHCS B IIPOLIECCE PEIICHMS 3aau.

OcHoBHas 1e€Jab— chOpMUPOBATH NPEACTABICHUS yYAIUXCSI O
HNOHATUSAX O0beMa M IUIOMIAId TOBEPXHOCTH, BBIBECTH (HOPMYJIbI OOBEMOB H
TUTIONIA/Ie MOBEPXHOCTEH OCHOBHBIX NMPOCTPAHCTBEHHBIX (PUTYDP, HAYUYUTH PEIIAThH
3aJlayv Ha HaXOXKJICHHE 00HEMOB M ILUIOIIA IEH TOBEPXHOCTEH.

N3yuenue 00beMOB 0000IIAET U CUCTEMATU3UPYET MaTepral MIaHUMETPUH
o miomanax miockux ¢uryp. Ilpu BeBome (opmyn 00BEMOB HCHOIB3YyeTCA
npuHuun KaBanmbepu. DTO MO3BOJISIET YHUCTO T'€OMETPUUECKUMH METOJlaMH, Oe3
WCIIOJIB30BaHUsl MHTErpalla WK MPeIeIbHOrO MePexo/ia, HAUTH 00beMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX PUTyp, BKIHOYasi 0OBEM IIapa U €ro 4acTeil.

[IpakTryeckass HaOpaBIEHHOCTb 3TOH TEMbl OINpEAeNsieTcsl OOJbIINM
KOJMYECTBOM pa3HOOOpA3HbIX 3a7a4 Ha BBIYUCICHHE OOBEMOB U IUIOLIAJECH
[IOBEPXHOCTEMN.

IToBTOpenmue (8 4.)
Hean: nosmopenue u cucmemamuzayus mamepuana 11 xnacca.



Henun: noBTOpUTH M 000OIINTE 3HAHUSA U YMEHUS, yUalIUXCS Yepe3 PeIICHUe

3a/1a4 110 CJIEYIOIM TEMAaM: METOJ KOOPJIUHAT B IPOCTPAHCTBE; MHOTOTPAHHUKH;
Tena BpalleHusl; 00bEMbl MHOTOTPAHHUKOB U TEJ BPAILICHHS

TPEBOBAHUSA K YPOBHIO
MHOAI'OTOBKMH BbIITYCKHUKOB

B pesynomame u3zyuenus mamemamuku Ha 0a3060M YpOoeHe YUEHUK

00J11CeH

3HATH/MIOHUMATH'

3HAYEHHE MATEMaTUYECKONW HayKu ISl pEIICHUs 3a7ay, BO3HUKAIOIINX B
TEOPUH U MIPAKTHUKE; MIUPOTY U B TO K€ BPEMS OIPAHUYEHHOCTh IPUMEHEHUS
MAaTEMATUYECKUX METOJIOB K aHAJIIM3Y U UCCJIECOBAHUIO TIPOIIECCOB U SABJICHUM
B IIPUPOJIE U OOIIECTBE;

3HAYEHHUE MPAKTUKU U BOMPOCOB, BO3HHKAIOIIMX B CAMOW MAaTEMAaTHUKE I
dbopMUpOBaHUS M PA3BUTHS MATEMAaTUYECKOW HAYKH; HCTOPHUIO Pa3BUTHUS
MOHSATUSL YHCJA, CO3/IaHUS MAaTEMAaTHYECKOTO aHajiv3a, BO3HUKHOBEHUS U
Pa3BUTUSI TEOMETPUH;

YHHUBEPCAIIBHBIN XaPAKTEP 3aKOHOB JIOTMKM MAaTEMaTUYECKUX PACCYX ICHHM,
UX IPUMEHHUMOCTh BO BCEX 00JIACTAX YEIOBEYECKOU JIEATEIbHOCTH;

I'EOMETPUSA
yMeTh

pacmo3HaBaThb Ha YepTek axX W MOJENSAX MPOCTPAHCTBEHHBIE (OPMBIL;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMU, H300PAKEHUSIMU;

OIMMCBIBATb B3AMMHOC PACIIOJIOKCHUC IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBC,
apeymenmupoedms ceou cy:)fcdeHu;z 06 >mom PACNONIOIHCERHUU

aHAJIM3UPOBATh B IPOCTEUIINX CIydasX B3aUMHOE PacIookKeHuEe 0ObEKTOB B
MIPOCTPAHCTBE;

H306pa)I(aTI> OCHOBHBIC MHOTOI'PAHHHUKH MW KPYIJIBIC TCJIa; BbIIIOJHATDH
YCPTCIKH I10 YCIIOBHAM 3a7a4;

cmpoums npocmetiuiue cevenus Kyoa, npusmvl, NUPAMuosl;

pelarh IIAHUMETPUYECKHE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3aJladyd Ha
Hax0XXJICHUE T€OMETPUUECKUX BEUYUH (IJIMH, YIJIOB, IUIoNaaeii, 00beMOB);

HCIIOJIb30BaTh MPU PEIICHUH CTEPEOMETPUUYCSCKHUX 3aJ1au TUIAHUMETPUUICCKHE
(haKThl 1 METOJIBI;

IMPOBOJWTEL JOKA3AaTCIIbHBIC PACCYXKACHUA B X04€ PCIICHUA 3a1a4;

HCIIOJIb30BaATDH l'[pHOﬁpeTeHHbIe SHAHUA M YMCHHUS B npaKanecmoﬁ
ACATECJIBHOCTH U NOBCEHEBHOM KM3HH JJIA:




UCCJIEIOBAaHMS (MOJEIUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyalluil Ha
OCHOBE U3YUYEHHBIX (POPMYII U CBOMCTB (Uryp;

BBIYHCIICHUS OOBEMOB U IUIONIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
Py  pENICHUU TPAKTUYECKUX 3a]ad, HCIHOJb3YysS TMpPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBIYMCIIUTENBHBIE YCTPOMCTBA.

B pe3yabrarte usyuenus reomerpuu B 11 kiacce yueHUK J0JI5KEH 3HATH U
yMeTh:

COOTHOCHUTH TJIOCKHE TEOMETPUUECKUE (PUTYPHI U TPEXMEPHBIE OOBEKTHI C
WX OMHUCAHUSAMH, YEPTEKAMH, U300pKEHUSIMHU; pa3IudaTh U aHAJTU3UPOBATh
B3aUMHOE PacIioyiokeHue puryp;
n300pakaTh TEOMETPUUECKUE (PUTYPHI U TEJa, BBIMOIHATH YEPTEXK 10
YCJIOBUIO 33]1a4H;
pelaTh TeOMETPUYECKUE 3a7]a4M, ONMUPASICh HA U3YUYECHHbIE CBOMCTBA
MJIAHUMETPUUECKUX U CTEPECOMETPUUECKUX (DUTYP U OTHOLIECHUN MEXKTY
HUMH, IPUMEHSIS alreOpandyecKuii U TPUTOHOMETPUYECKUM amnmnapar;
MIPOBOAUTH JOKA3aTeJIbHBIC PACCYXKIECHUS MPU PEIISHUH 3aa4, 10Ka3bIBaTh
OCHOBHBIE€ TEOPEMBI KypcCa;
BBIYUCIISITh TUHEUHBIE SJIEMEHTHI U YTJIbI B TPOCTPAHCTBEHHBIX
KOH(UTYpanusiX, TUIOIIAJN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI U UX
MPOCTEUIIINX KOMOUHAIINI;
MPUMEHSITh KOOPAMHATHO-BEKTOPHBINA METO/I JIsl BRIYUCIICHHS] OTHOILLICHUM,
PacCTOSIHUN U YTJIOB;
CTPOUTDH CEUCHHUS MHOTOTPAHHUKOB,;

TemaTHyecKoe NVIAHMPOBAHME

No | HazBanwue rnaBsl, paznena Kon-Bo | Buabl koHTpOJIS
qacCcoB
[';1 | MeToa koopauHaT B IPOCTPAHCTBE 15 k/pNe1;3c/p; 1
5 M/; 1 3auéT
' | Humusagp. Konyc. Hlap 20 K/p Ne 2; 2 ¢/p; 2
6 Tecta; 2 m/1; 1
3a4ET
1 | O6béMmbI TEN 23 k/pNe 3;5¢c/p; 1
7 m/m; 1 Tect; 1
3a4€T
[ToBropenue xypca 10-11 kmaccos. PaGora | § 1 m/m; 2 c/p; 2
C TECTOBBIMU 3aJJaHUSAMM I10 [IOATOTOBKE K Tecta; 2 pad. 1o
EI'D KapTOUYKaM; TE€CTHI
k EI'O
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KajennapHo-TremaTu4yeckoe IJIaHMPOBaHHUE
reomerpus 11 kmacc, 2018-2019 yu. rox
( 2 yaca B Hej1eJI10, BCEro 66 uacos)

Ne m\ |HammeHOBaHHE TEMEI Koin-Bo [Bugubl kouTposist  [Ne Hara

I 4acoB [kp | @ |3 | cp [yp. |mpoBemeHHs
[C1aBa V. MeToa KoOpAMHAT B IPOCTPAHCTBE. 15
VI BHIKECHUSA

§ 1 [KoopanHaThl TOUKH M KOOPAMHATHI BEKTOpa 3 1 04. 09
KoopauHaThl TOUKK U KOOPJMHATHI BEKTOpa 2 07 09.
KoopauHaThl TOUKU ¥ KOOPAUHATHI BEKTOPA + 3 11.09
[ Ipocreiinive 3a1a4u B KOOPAMHATAX 4 4 14. 09.
[ [pocTeliiye 3aa4M B KOOpAMHATAX + 5 18. 09.
[TpocTeiimine 3ajauy B KOOpAUHATAX + 6 21.09.
[IpocTelinye 3a7a4i B KOOpAMHATAX + 7 25.09.

§ 2 [CkansipHOE MPOU3BENCHHUE BEKTOPOB 4 8 28. 09.
CkayisipHOE ITPOU3BEIEHNE BEKTOPOB 9 02. 10.
CKaJIIpHOE NMPOU3BEJICHUE BEKTOPOB 10 05.10
CKaJIIpHOE TPOU3BE/IEHNE BEKTOPOB 11 09. 10

§ 3 |IBmxkeHus 2 12 12. 10
J[BrKEeHMS 13 16 10.
[loBTOpUTETHEHO-0000AIOIINI YPOK. 3a4eT 1 + 14 19. 10
Konmponvnas paboma Ne 1 no meme 1 I 15 23. 10
«Memoo Koopounam 6 npocmpancmee»

Jgasa VI. 20

ﬂj]nnnnz[p, KOHYC, IIap

§ I Huwmsanp 2 16 26. 10
[ {nuHap 17 06. 11
Penrenue 3amau 2 + 18 09.11.
Perenue 3anau 19 13.11.

§ 2 [Konyc. YceueHHBI KOHYC 4 + 20 16.11.
Konyc. YceueHHblil KOHYC 21 20.11.
Konyc. Y ceueHHBl KOHYC + 122 23.11.
KoHyc. YceueHHbI KOHYC + 23 27.11.
Pemenme 3amag 3 24 30.11.
Pemenue 3a1au 25 04.12.
Penrenue 3amau 26 07.12.

§3 |Chepa 3 27 11.12.
Cdepa T [28 14.12.
Chepa 29 18.12.
Pemenue 3amau/ 3auet o teme «Tena 4 + 30 21.12.




BpallleHUs»

Pelienue 3amau 31 25.12.
Pentenue 3amau 32 28.12.
Perrenue 3aga4 33 11.01
[ToBTOpHTETHEHO-0000IIAIONTHNI YPOK. 1 34 15.01.
Konmpoavnaa paboma Ne 2 no meme 1 35 18.01
«[{ununop, konyc, wap»
[CnaBa VIL. 23
O0BbeMBbI TeJl
§ 1 |O6beM npsIMOYToJIbHOTO Napajieenumnena 3 36 22.01.
O6BeM MPSIMOYTOJIFHOTO HapayieNenuneaa 37 25.01.
(O0BEM NPSIMOYTOJILHOTO MapaJlieenuneaa 38 29.01.
§ 2 |0O0BeM IpsMOl MPU3MBI ¥ IUIUHAPA 3 39 01.02.
O0BEM TPSIMOI MPU3MBI U ITWITHMH/IPA 40 05.02
O0BEM NPsIMOI MPU3MBI U IWJIMHIPA 41 08.02.
Pentenue 3amau 3 42 12.02.
Perrenue 3agau 43 15.02
Pemenue 3anau 44 19.02.
§ 3 |OOBeM HAKIIOHHOW MPU3MBI, TUPAMU/IBI, 3 45 22.02.
KOHYCa.
(O0BeM HaKJIOHHOW MPU3MBI, TUPAMUJIbI, 46 26.03.
KOHYcCa.
(O0BbeM HAKJIOHHOW MPU3MBI, TUPAMUJIBI, 47 01.03.
KOHYCa.
Pemenue 3anau 3 48 05.03.
Penrenue 3amau 49 12.03.
Permenue 3aaau 50 15.03.
§ 4 |06bpeM mapa u maomaab chepsl 2 51 19.03.
O6beM 11apa U MIomaab chepbl 52 22.03.
Pemenue 3anau 4 53 02.04.
Penrenue 3amau 54 05.04.
Perenue 3agau 55 09 04.
Pentenue 3amau 56 12.04.
[ loBTOpHUTETHEHO-0000IAIOIINIA YPOK 1 57 16.04.
Konmponvnas paboma Ne 3 no meme 1 58 19.04.
«Ob6vembl meny
O6o0maonee NOBTOpPeHUE 7
«Akcrnomsl ctepeometpun. IlapamiensHocTh 59 23.04.
PSIMBIX, TPSIMOM Y TJTIOCKOCTH, TJIOCKOCTEN»
IlepneHAMKYISIPHOCTD NPSMOMN U TJIOCKOCTHY 60 26.04
<BekTopbl B IPOCTPAHCTBE) 61 30.04.
[ Inoutanu noBepxHocTel TeM» 62 07.05
<O0beMBI TEeT» 63 14.05.
<O0BEMBI TET 64 17.05.
«<MHororpanHukuy.» Tena BpalieHus» 65 21.05.
Penrenue TeCTOBBIX 3aIaHUN 66 24.05
Hroro yacon 66







