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IHacnopt paGo4eit mporpaMmMbl

Ha3zBanmue, aBTOp ) | roj
U3JaHMSA NPEAMETHOH y4eOHOH
MpOrpaMMabl (mpumepHOW,
aBTOPCKOIi), Ha OCHOBeE
KOTOpOil pa3paborana PaGouas
nporpamma

Pabouas nporpamma cocTtaBieHa Ha
ocHOBe «lIpumepHO porpaMmel
OCHOBHOTO 00111eT0 00pa3oBaHUsI.
bypmuctpona T.A.. [IporpamMmmsl
00111€00pa30BaTENbHBIX YUPEKACHHI.
['eometpus. 7-9 knaccel. M.:
ITpocsenienue, 2010.

Y4eOHUKHN

'eomerpus: yueb6, s 7—9 k. JI. C.
AranacsH, B. ®@. byrysos, C. B.
Kanomues u np. — M.: [Ipocsenienue,
2015

O0bém yueOHOro BpeMeHH 68 yacoB
Pe:xuMm 3aHaTuu 2 Jaca B HEJEIIO
YpoBeHb 00y4eHust 0a30BbIN




HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo reoMeTpuu cocrtaBieHa Ha ocHoBe denepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa  OCHOBHOI'O oO1ero
oOpa3oBaHus, MPUMEPHON MPOTrpaMMbl 0OIE0OPA30BATEIbHBIX YUPEKACHUN 10
reoMeTpuu 7-9 kjaccel, K yuyeOHOMY KoMmIuiekcy Juist 7-9 kiaccos (aBtopsl JI.C.
Aranacan, B.®. byry3os, C.B. Kagomues u ap., cocraButens T.A. bBypmuctposa
—  M: «IIpocsemenue», 2008), denepanpbHOro mepedHss  y4eOHHKOB,
PEKOMEHJIOBaHHBIX WJIM JOMYLIEHHBIX K HCIHOJIb30BaHUIO B 00pa3oBaTeIbHOM
nporecce B 00pa30BaTENbHBIX YUPEKICHUSAX, O0a3MCHOTO Y4YeOHOro IUIaHa,
aBTOPCKOT0 TEMATUYECKOIo MJIaHUPOBAHUS Y4eOHOro Marepuana u TpeOOBaHUHU K
pesynbratam  oOmero oOpa3oBaHus, MpeICTaBICHHBIX B  DeaepanbHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe 00IIero oopa3oBaHusl.

Jlannast pabouasi mporpaMma KOHKPETHU3UPYET COAep>KaHUuEe MPeIMETHBIX
TEM 00pa30BaTENbHOIO CTaHJIapTa W JAET MPUMEPHOE paclpesielieHne y4eOHbIX
4acoB MO paszfeniaM Kypca, KOHKPETH3MpPOBAaHA HA HCIOJb30BaHUE YydeOHHKa
['eomeTpus 7-9 kimacchl: yue0. 11 o0meoOpasosar. opranusanuii/ [JI.C. ATaHacsH,
B.®. Byry3os, C.B. Kagomuies u ap.]. — 5-¢ u3a. — M. : IIpocsemenue, 2015.

eab 00yuyenus:

" OBJQJICHHE CHUCTEMON MaTeMaTWYeCKUX 3HAHUW M yYMEHHH, HE0OXOIMMBIX
IUIsl IPUMEHEHHS B IPAKTUYECKOMN AEATEIbHOCTH, U3YUYECHHS] CMEKHBIX TUCIUIUINH,
IPOJOJIKEHUST 00pa30BaHNUS;

" MHTEUIEKTyallbHOE  pa3BUTHE, (opMuUpOBaHME  KayecTB  JIMYHOCTH,
HEOOXOMMBIX YEJIOBEKY [JIsl TOJHOIIEHHOW W3HU B COBPEMEHHOM OOIIECTBE:
SCHOCTb M TOYHOCTH MBICJIH, KPUTUYHOCTH MBIIUICHHS, UHTYHIUS, JOTUYECKOE
MBIIUICHUE, JJIEMEHThl  AITOPUTMUYECKOM  KYJIbTYpbl, MPOCTPAHCTBEHHBIX
IpeACTaBICHUMN, CIIOCOOHOCTH K MPEOAOJICHUIO TPYTHOCTEH;

* (opmupoBaHue mnpeacTaBICHUN 00 HAESIX U METOJaX MaTeMaTHUKH Kak
YHUBEPCAJIBHOTO fA3bIKa HAYKH U TEXHUKH, CPEICTBA MOAECIUPOBAHUS SIBICHUU U
IIPOLIECCOB;

" BOCIHUTAHUE KYJbTYPhl JINYHOCTH, OTHOIIEHUA K MATEMAaTHUKE KAK K 4YacCTH
00I1e4YeI0BEYeCKOM KyIbTYPhl, IOHUMAaHUE 3HAYMMOCTH MaTEMAaTUKH JJII HAYIHO-
TEXHUYECKOr0 Iporpecca;

" npuoOpeTeHHEe KOHKPETHBIX 3HAHUW O TMPOCTPAHCTBE U MPAKTHUECKH
3HAYMMBIX YMEHHH, (OPMUPOBAHUE S3bIKA OMHCAHUS OOBEKTOB OKPY>KAIOIIETO
MUpa, JUIsl Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPaXCHUS W WHTYHIIMH, MaTeMaTH-
YECKOW KYJbTYpBI, I ACTETUYECKOrO0 BOCHUTaHUs oOydaroumuxcs. M3ydeHue
r€OMETPUU BHOCHUT BKJIAJ B Pa3BUTHE JIOTHUYECKOTO MBIIUICHHS, B (POPMUPOBAHHE
MOHATHS TOKA3aTEIbCTBA.

3agaun:

o dbopMupoBaHUE TMOHUMAHHUSA, YTO TEOMETpUYECKUE (POPMBbI SBISIOTCS
UJIeaTM3UPOBAHHBIMU 00pa3aMu peaabHbIX OOBEKTOB;



®  OBJAJCHUE S3BIKOM TEOMETPUM B YCTHOM M THUCBMEHHOM (opme,
TF€OMETPUYECKUMU 3HAHUSIMU U YMEHHUSIMH, HEOOXOIMMBIMHU I H3y4YEHUs
IIKOJIBHBIX €CTECTBEHHO - HAYYHBIX JUCLHUILUINH;

o OBJIQJICHUE TPAKTUYECKMMHU HABBIKAMM HCIOJb30BAaHUA TI'€OMETPUYECKUX
UHCTPYMEHTOB JJI U300pakeHus GUryp, HaX0XKACHHUS UX Pa3MepOB;
o pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS, AJITOPUTMHYECKOM  KYJIBTYpBHI,

IPOCTPAHCTBEHHOTO  BOOOpaKCHHS,  WHTYHIIMHM,  HCOOXOMUMBIX IS
IPOJIOJIKEHUST 00pa30BaHUS U ISl CAMOCTOSATEIILHON EATSIbHOCTH;

° dbopMHUpOBaHUE YMEHHS MPOBOJIUTH APTyMEHTAIMIO CBOETO BHIOOpA WIIH
X0Jla PEIICHHs 3aJa4, CIOCOOHOCTH CTPOUTh M HCCIIECIOBATH IMPOCTCHUIINE
MaTEMaTUYCCKUE MOJCIN TPU pEIICHUW MNPUKIAAHBIX 3a]ad, 3a1a4 |3
CMEXHBIX JHUCIHIUINH, YTIIYOJICHHE 3HAaHWK 00 OCOOCHHOCTSAX INMPUMEHCHUS
MaTEMaTUYCCKUX METOJIOB K HMCCJICIOBAHHMIO TIPOIIECCOB U SIBJICHUN B MIPUPOJIC
1 OOILIECTBE.

Conepxxanne nmporpaMmsl

BBoaHoe moBTOpeHue

I'naBa 9,10. BexkTopbl. MeToa KOOPAHHAT.

[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. ClI0OKEHHE U BEBIYMTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTopa Mo JABYM HEKOJIMHEAPHBIM
BekTopaMm. Koopaunater BekTopa. IlpocTeiimime 3amaun B KOOpAUHATAX.
VYpaBHEHHS OKPYXHOCTH WM mpsmoil. IIpuMeHeHne BEKTOpPOB M KOOpPAMHAT IPHU
penieHnuy 3aaad.

Henab: HAyunTh OOYYAIOIMIUXCS BBITIOJHATH JACHCTBUS HAJl BEKTOpAMHU Kak
HAIPABJICHHBIMUA OTPE3KaMH, YTO BAXKHO JIJISi MPUMEHEHHUs BEKTOPOB B (hHU3UKE;
MO3HAKOMUTH C KMCIOJIb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT MpPHU PELICHUU
r€OMETPUYECKUX 3a/1a4.

BekTop omnpenensietcs Kak HamnpaBlICHHBIM OTPE30K W JICHUCTBUS Hal
BEKTOpaMHU BBOJSTCS TaK, KaK 3TO MPUHATO B (PU3MKE, T. €. KaK JEUCTBUS C
HaImpaBlIeHHbIMH OTpe3kamMu. (OCHOBHOE BHUMAaHUE JOKHO OBITh YACICHO
BBIPA0OTKE YMEHHUU BBITIOJNHSITH OMEpPalliy HaJl BEKTOpAaMU (CKIIAJbIBATh BEKTOPHI
[0 IpaBWIaM TPEYrOJIbHUKA W MapajuleJorpamMMa, CTPOUTh BEKTOP, PaBHBIN
Pa3sHOCTH JBYX JAHHBIX BEKTOPOB, a TAaKXE€ BEKTOpP, PaBHBIA ITPOU3BEICHUIO
JAHHOT'O BEKTOpA Ha JAHHOE YKCIIO):

Ha nmpumepax moka3siBaeTcsi, KaK BEKTOPBI MOTYT IPUMEHSTHCS K PEILICHUIO
reoMeTpudeckux 3aaad. Jlemorcrpupyercs 3hPeKTUBHOCTh TPUMEHEHHS (OPMYIT
U1 KOOPJIMHAT CEPEeIMHBbl OTPE3Ka, PAaCCTOSIHUA MEXKIYy JBYMS TOYKAMHU,
YPaBHEHUW OKPY>KHOCTH U NMPSIMOM B KOHKPETHBIX T€OMETPUUYECKHUX 337a4ax, TEM
CaMbIM JIa€TCs MPEJICTABICHUE 00 U3YyYEHUH I€OMETPUYECKUX (PUTYP C MOMOIIbIO
METOJIOB alreOphl.

I'naBa 11. CooTHOUMIEHHUS MEKIY CTOPOHAMM M YIJIAMH TPEYroJbHUKA.
CransipHoe npousBeieHHe BEKTOPOB.

CuHycC, KOCUHYC M TaHT€HC yriia. TeopemMbl CHHYCOB U KOCHHYCOB. Pemienue
TPEYroJIbHUKOB. CKaJISIpHOE NPOM3BEACHHE BEKTOPOB M €r0 IPHUMEHCHHE B
F€OMETPUUYECKUX 3a7a4ax.



Heab: pa3BuTh yMeHHE OOYYAIOUIUXCS MPUMEHSTh TPUTOHOMETPUUYECKUI
amnmapar IpH pelIeHuU TeOMETPUUECKUX 3a/1au.

Cunyc u xocunyc noboro yrma or 0° go 180° BBOASTCS € MOMOUIBIO
€MHUYHON MOJYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbl CUHYCOB U KOCHHYCOB U
BBIBOJMTCS  enle oAHa (opMysia IUIOMIAAM  TPEYroJbHUKH  (TOJOBUHA
MPOU3BEICHUST JIBYyX CTOPOH HA CHUHYC YyIjla MEXIYy HUMH). OTOT ammapar
MIPUMEHSIETCS] K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe  TpOU3BEACHUE BEKTOPOB  BBOAMTCS Kak B  (U3UKe
(mpou3BeneHue Il BEKTOPOB Ha KOCHHYC yrjla Mexay HuMuU). PaccMmarpuBarotcs
CBOMCTBA CKaJIIPHOTO TMPOU3BEJAEHUS M €ro MPUMEHEHHWE TMpU pelIeHUU
reOMETPUYECKHUX 3aau.

OcCHOBHOE BHUMAaHHE CJIEAYyeT YACIUTh BBIPAOOTKE IMPOUYHBIX HABHIKOB B
NPUMEHEHUH TPUTOHOMETPUYECKOr0 amnmapara MpH PEIICHUU TEOMETPUUYECKUX
3a/1ad.

I'naBa 12. /InuHa OKPYKHOCTH M IUIOMIAAb KPYra.

[IpaBunbHBIE ~ MHOTOYrosibHUKH.  OKpPY>KHOCTH,  ONHUCAaHHAas  OKOJIO
PaBUJIBHOTO MHOTOYTOJIbHUKA W BIMCaHHas B Hero. llocTpoeHue mpaBUIIBHBIX
MHOTOYTOJIbHUKOB. J[sTnHa oKpy»kHOCTH. [lnomanp kpyra.

Heab: pacumuputh 3HaHWE  OOYYAlOUIMXCS O  MHOTOYTOJbHUKAX;
PacCMOTPETh MOHATHUS JUTMHBI OKPYXKHOCTH M TUIONIAIU Kpyra U (OpMYJIbI I UX
BBIYHCIICHUS.

B Hauvanme TeMbl gaeTcs ONpeAeseHHWE NPaBUIBHOIO MHOTOYTOJIbHHKA U
paccMaTpHUBAIOTCA TEOPEMBI 00 OKPY)KHOCTSIX, OMUCAHHOM OKOJIO MPaBHIHHOTO
MHOT'OYTI'OJIbHUKa M BIHCAaHHOW B Hero. C MOMOIIBIO OMUCAHHOM OKPYXHOCTHU
pemaroTcs 3a1a4d O MOCTPOECHUH NMPABUIBHOTO HIECTUYTOJbHUKA U TIPABUIBHOTO
2J1-yroJIbHHUKA, €CIIU JaH MPaBUIIbHbBIN JI-yT OJbHUK.

@opMyJibl, BEIPAKAOIIME CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUKA U PAJILYC
BIIUCAHHOM B HETO OKPYXHOCTHM 4Ye€pe3 paJuyC OIMNHUCAHHON OKPY>KHOCTH,
UCIIONIB3YIOTCSl TPU BBIBOJE (DOPMYIN JUIMHBI OKPYXKHOCTH M IUIOIIATU Kpyra.
BeiBon omnupaeTrcs Ha HMHTYUTHBHOE MPEACTABICHUE O Mpelnene: Ipu
HEOTPAHUYECHHOM YBEJIMYEHUU YHCJIa CTOPOH NPAaBUIBHOTO MHOTOYTOJIbHUKA,
BIICAHHOTO B OKPY>KHOCTb, €r0 IEPUMETP CTPEMUTCA K JJIMHE 3TOM OKPY>KHOCTH,
a TIoIAlb — K IJIOIIAAN KPYra, OTPaHUYE€HHOTO OKPY>KHOCTHIO.

I'naBa 13. /IBu:keHmus.

OrobOpaxxenne 1utockocTd Ha cebs. I[lomstue paBwxkenus. OceBas u
neHTpasibHasg cummerpuu. [lapamtensapiii nepenoc. llosopor. Hanoxenuss u
JIBUKEHUS.

Heab: no3HAKOMUTH OOYYAIOUIMXCS C TMOHATUEM JBHXKEHHSI U €ro
CBOMCTBaMH, C OCHOBHBIMU BHJAMHU JIBH)KEHUH, CO B3aUMOOTHOIICHUSIMHU
HAJIOKECHHUM U JBH)KECHUM.

JIBU>KEHME TIJIOCKOCTH BBOJUTCA KaK OTOOpakeHUE IUIOCKOCTH Ha ceos,
COXpaHsIoIIee PacCTOSIHUE MeXAy Toukamu. [Ipu paccMOTpeHUH BUIOB IBUKEHUU
OCHOBHO€ BHHMMAaHUE YIEISETCA MOCTPOEHUIO 00pa30B TOYEK, MPSMBIX, OTPE3KOB,
TPEYTOJILHUKOB TMPU OCEBOM U LEHTPAIbHOM CUMMETpPUSIX, HapajlieIbHOM
nepeHoce, nosopore. Ha sddekTHpIX mnpuMepax MOKa3bIBAETCAd MNPUMEHEHUE
JBUKEHHUM MPU PEIICHUH TeOMETPUUYECKUX 3a]1ay.



[ToHsiTHE HAMOXEHHWSI OTHOCUTCA B JAHHOM Kypce€ K YHCIY OCHOBHBIX
MoHATHH. JIOKa3bIBaeTCsA, YTO IOHATHS HAJIOXEHHUS W JABIIKCHHS SIBISIOTCS
SKBUBAJICHTHBIMM: JII000C HAJOXKCHUE SBISCTCS JBHKCHHUEM IUIOCKOCTH H
oOpaTHo. M3y4enne qoka3aTeabCTBa HE SBISICTCS 00s13aTEIbHBIM, OJTHAKO CIICTYET
PaccCMOTPETh CBSI3b MOHATUI HAJIOKEHUS U JIBHKCHUS.

IToBTOopenue. Pemenue 3axay.

Hean: IloBrOopeHue, o00OIIEHHME W CUCTEMAaTU3AlMs 3HAHUM, YMEHUU U
HAaBBIKOB 3a KypcC TeoMeTpuu 9 Kimacca.

MecTto npeameTa B geaepaibHOM 0A3UCHOM Y4eOHOM IJIaHE

CornacHo  QenepanbHoMy  Oa3sucCHOMY  y4yeOHOMY  IMJIaHy IS
oOpa3oBaTenbHBIX yupexaeHuid Poccuiickoit denepanuu Ha U3y4yeHUE T€OMETPUH
B 9 k1acce OTBOAMTCS 2 4 B HEJENIO, Bcero 68 .

B ToM uucie KOHTpOJIbHBIX paboT — 6 4acoB, KOTOPBIE pacmlpeeeHbl Mo
paszenam cienyromuMm odopaszom: «Meton koopaunat» 2 4yaca, «CooTHOIIEHHE
MEXIy CTOPOHAMHU M yriaMH TpeyrojpbHHKa» | yac, «/lmMHa OKpyXHOCTH H
mwiomanas kKpyra» 1 yac, «/[BwkeHusi» 1 uwac m 1 4Yac Ha UTOTOBYIO
aIMUHUCTPATUBHYIO KOHTPOJIbHYIO padoTy.

JlaHHO€ TUIaHUpOBAaHUE ONpENENseT JOCTATOYHBIM O00BEM Y4eOHOro
BPEMEHH ISl TMOBBILICHUSI MAaTEMATUYECKUX 3HAHUN y4YalllUXCs B CPEIHEM 3BCHE
IIKOJIbI, YITYUIIEHUS] YCBOCHHUS IPYTUX YUEOHBIX MPEIMETOB.

KonnuecTBo yacoB 110 TeMaM U3MEHEHO B CBSA3U CO CJIOKHOCTBIO TEM.

[IpomexxyTouHas  arrecTalusi  OpoBOAUTCA B (opMe  TECTOB,
CaMOCTOSTEIIbHBIX, MPOBEPOUYHBIX pabOT U MaTEeMaTHYECKUX AUKTAHTOB (ro 10 -
15 MHHYT) B KOHIIE JIOTUYECKH 3aKOHYEHHBIX OJIOKOB Yy4yeOHOro maTepuarna.
HUroroBasa arrectauusi NnMpeaycMOTpEHA B BUJIE€ aAMHUHUCTPATUBHOW KOHTPOJBHOMU
paboTHI.

VYpoBeHnb 00yueHus — 6a30BBIi.



TemaTnyecku mjiaH

No
/

HaumenoBaunue
pa3aesioB U TEM

Bcero
4acoB

N3 aux

IPAKTUICCKUE
paboThl, u.

KOHTPOJIbHBIC
paboTHI, Y.

CaMOCTOSTE
JbHBIC
paboTHI, Y.

IToBTOpEHUE
Kypca 8 Kiacca

BexTopsl

10

Meton
KOOpJIMHAT

12

CootHolieHus
MEXTY
CTOpOHAMH U
yrilaMmu
TpPEyroJibHUKA.
Cxanspnoe
MPOU3BECHUE
BEKTOPOB

15

JlnmHa
OKPYKHOCTHU U
IJI0IIaab Kpyra

12

JIBH>KEHME

[ToBTOpEeHUE

Kypca
TUTAHUMETPU U

Hroro B rox:

68




TpeOoBaHuA K YPOBHIO IOATOTOBKH 00y4ar0IIMXCH

B xoxe npenonaBanusa reomerpu B 9 kiacce, paboThl Haag (GOPMHPOBAHUEM Y
oOydJaromuxcs NEPEeYUCICHHBIX B MPOrpaMM€ 3HAaHUW W YMEHUH CleayeT
oOpamiath BHUMaHUE Ha TO, YTOObI OHM OBJIAJIEBAJIM YMEHUSIMH 001Iey4eOHOro
Xapakrepa, pa3HOOOpa3HBIMU CIIOCO0AMMU eI TeILHOCTH, TPHOOpPETaIH OTBIT:

IUIAHUPOBAHUSA W  OCYUIECTBJICHHUS QJITOPUTMUYECKOM  JIESITEIbHOCTH,
BBITIOJIHEHHUS 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHus: pa3HoOOpa3HbIX KJIACCOB 3a/a4d U3 Pa3IMYHBIX pa3llejoB Kypca, B
TOM YHCJIe 3a/1a4, TPEOYIOIIMX MOUCKA MyTH U CIIOCOOOB PEIICHHUS;

UCCIIEIOBATEIbCKON  JI€ATENbHOCTH,  pa3BUTUS  WJEH,  MPOBEACHUS
HKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKU U (DOPMYIMPOBAHMS HOBBIX 33/1a4;

SCHOTO, TOYHOTI'O, TPAMOTHOTO H3JIOXKEHHUS CBOMX MBICIEH B YCTHOW H
NUCBMEHHOM pevH, UCIIOJIb30BAHUS PA3JIMYHBIX SI3bIKOB MaTEeMaTHKHU (CIIOBECHOTO,
CUMBOJIMYECKOTO, TpauyecKoro), CBOOOJHOrO Mepexoja C OJHOro s3blka Ha
IpYroM JUisl WILTIOCTpAIlii, HHTEPIIPETAIINH, apTyMEHTAIIUK U JI0Ka3aTelIbCTBA;

NPOBEJICHUsI J0Ka3aTeIbHBIX PACCYXKIIEHUM, apryMEeHTAIMH, BbIJIBM)KCHUS
TUIO0TE3 U X 000CHOBAHUS;

MOKMCKa, CHUCTEMaTW3alluM, aHaidu3a M Kiaccudukauum uHopmanuy,
UCIIOJIb30BaHUS  Pa3HOOOpa3HbIX HMH(POPMALMOHHBIX HCTOYHHMKOB, BKJIIOUas
yuyeOHYI0O U CIpPABOYHYIO JIUTEpPATypy, COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHUH.

3HATH/IIOHUMATH:

* 3HayeHHWE TEOMETPUM ISl PEIICHUS 3a/ay, BO3HUKAKIINX B TEOPUU U
NpaKTUKE; MMIHUPOTYy M B TO JKE€ BPEMS OrPAHUYEHHOCTb HPUMEHEHUS
MaT€MAaTHYECKUX METOAOB K aHajJu3y W HCCIEIOBAHHUIO IPOILIECCOB U
SBJICHUI B PUPOJIEC U 0OIIECTBE;
3HAYEHUE MPAKTHUKA M BOIPOCOB, BOZHUKAIOIIUX B CaMOl T€OMETpPHH,
st GOPMHUPOBAHUA M PA3BUTHUS MATEMAaTHUYECKOW HAyKH; HCTOPUIO
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUU;

YHUBEPCAJIbHBIA  XapakTep  3aKOHOB  JIOTMKM  MAaTeMaTHYECKHUX
paccyKIeHu#d, HX TMPUMEHHMOCTh BO BCEX OO0JACTIX YEIOBEYECKON
NEATEIBbHOCTH;

BEPOSATHOCTHBIN XapaKTEP Pa3IMYHbBIX MIPOLIECCOB OKPYKAIOIIETO MUPA.

YMmeThb:
" TOJIb30BaThCSl TE€OMETPUUECKUM  SA3BIKOM JUJIsi  ONKMCAHUS TPEIMETOB
OKPYKaIOIIEro MUpa;

pacro3HaBaTb TeOMeTpuuYeckue (QUurypol, pasziMyaTh HX B3aUMHOE
PacCIONOKEHHUE;

n300paxaTh reoMeTpuyYecKre (PUTyphl; BBIOIHATh YEPTEKHU IO YCIOBUIO
3a/1a4; OCYIIECTBISATh MpeoOpa3oBanue Guryp;

BBIYHCIISITh 3HAUEHUSI TEOMETPUYECKUX BEJIMYMH (JIJIMH, YIJIOB, IJIOIIA/IEH),
B TOM YHCIIC: OMNPENENATh 3HAUYCHHE TPUTOHOMETPUUYECKUX (YHKIUU MO



3aJIaHHBIM 3HAYEHUAM YIJVIOB; HAXOAUTh 3HAYEHUS TPUTOHOMETPUUYECKUX
(YyHKUMH 1O 3HAYEHHIO OJHOM M3 HHMX; HAaXOJWUTh CTOPOHBI, YIJIBI H
IJIOIIAA  TPEYTrOJIbHUKOB, OyI' OKPY)KHOCTH, IUIOIALEH OCHOBHBIX
reOMETPUYECKUX PUTYp U PUTYDP, COCTABICHHBIX U3 HUX;

pelarb IeOMETPUYECKHUE 3aJaHusl, OIMpasCh Ha H3YYCHHBIC CBOWCTBA
Guryp W OTHOLIEHHMH MEXIy HHUMH, MPUMEHSS JIONOJHUTEIbHbIE
NOCTPOCHMS,  alreOpanyeckuii U  TPUTOHOMETPUYECKHH  ammapar,
COOOpaKEeHUs CHMMETPUU;

IIPOBOAUTH JOKA3aTEJIbHBIE PACCYXKIECHUS MPU PELICHUU 3a1ad, UCIIOIb3ys
U3BECTHBIE TEOPEMBI, OOHAPYKMBas BO3MOKHOCTH JJIsl UX MCIIOJIb30BAHMS;
pelaTh IPOCTEUIINE IUITAHUMETPUYECKHUE 3a/1a4l B IPOCTPAHCTBE.



IlepeyeHb y4eOHO-METOAUYECKOI0 00ecTeYeH s

Y‘IC6HO'MCTOI[Hq€CKHﬁ KOMITJICKC YUUTCJIA.

- l'eomerpusi: yued, nmns 7—9 xn. / [JI. C. Atanacsn, B. @. byryzos, C. B.
Kanomries u np.]. — M.: IIpocsemienue, 2015

- U3yuyenue reomerpuu B 7, 8, 9 knaccax: METOJ, pEKOMEHAALMU: KH. JJISl YUUTEIIS
/ [JI. C. Aranacsin, B. ®@. byty30B, }O. A. I'mazkoB u np.]. - M.: [Ipocsemienue,
2008 (271eKTpOHHBINM BapHaHT)

- EpmioBa A.C. CamocTosATeNnbHBIE U KOHTPOJIbHBIE PA0OTHI MO alredpe u
reomeTpun 1ig 9 kinacca. — M.: Mnekca, 2013

- AnteinoB IL.U. T'eomerpusi. Tectol. 7-9 ki.: YueOGHo-MeTon. mocobue. — M.:
Hpoda,1997

- 33714y W yNpa)kxHEHUsl MO0 TeOMETPUM Ha TOTOBBIX uepTexax. 7-9 xiaccel E.M.
Pabunosuu, M. Unekca 2003 T.

-3uB b. I'. T'eomerpus: aunakr. marepuansl ans 9 xi./ b. I'. 3us, B. M.
Meiinep. — M.: [Ipocsemienue, 2009. (31€KTPOHHBIN BapHaHT)

- Tematuueckue tectol. I'eomerpusa 7 — 9 knaccsl. M. IIpocsemienne 2008. aBTop
IT. A. AnTbiHOB

- «Tectol reometpust 9» benuikas O. (3MEKTPOHHBIN BapUAHT)

- CoopHHK pabounx mporpamm. ['eomeTrpusi. 7-9 kiacchl: mocooue Ui yIuTeNneu
obmeobpazoBar.  Yupexnaenuii/(cocraButear 1. A. bBypmucrtposa). M.:
ITpocsemienue, 2011t

-IIpe3enranuu Mo reoMeTpuu (NMEKTPOHHBIN BapUaHT)

Y4eOHO-METOMNYECKHNI KOMIUIEKC VUEHUKA':

I'eomerpusi: yue6, nns 7—9 xiu. / [JI. C. Aranacan, B. ®. byryszos, C. B.
Kanomres u np.]. — M.: IIpocsemenue, 2015

- EpmioBa A.C. CamocTosATenbHBIE U KOHTPOJIbHBIE PAOOTHI 1O alredpe u
reometpu s 9 knacca. — M.: Unekca, 2013

- AnteinoB IL.U. T'eomerpusi. Tector. 7-9 k.. YuebGHo-MeTon. mocobue. — M.:
Hpoda,1997

- 3aJa4u ¥ yNpa)KHEHUS 10 TEOMETPUM Ha TOTOBBIX uepTexkax. 7-9 kiaccsl E.M.
Pa6bunosuy, M. Mnekca 2003 r.

-3uB b. I'. 'eometpust: mupakt. matepuansl mis 9 xi./b. I'. 3us, B. M.
Meiinep. — M.: Ilpocsemienune, 2009. (31€KTPOHHBIN BapUaHT)

-KoMmiekTsl 1eMOHCTPAIMOHHBIX TIIAHUMETPUIECKUX U CTEPEOMETPUUYCCKUX Tell
-Tabauipl N0 MaTEMaTHUKE



Mudposbie oOpa3oBarenbHbie pecypcesl  (HHOP) pas  nmomaep:xku
NMOArO0TOBKHU IIKOJIbHUKOB.

1. UuaTepueT-nopran Beepoccuiickoit onmMMnuabl MKOJIbHUKOB. —
http://www.rusolymp.ru

2. Beepoccuiickue AUCTAaHIIMOHHBIE ABPUCTUYECKUAE OJTUMITAA]IBI IO
matematuke. —http://www.eidos.ru/olymp/mathem/index.htm

3. UudpopmaIimoHHO-MIOUCKOBAsI CUCTEMA «3adaumy. —
http://zadachi.mccme.ru/easy

4. 3anaun: UHPOPMAITMOHHO-TIOUCKOBAsI CUCTEMA 3aja4 M0 MaTeMaTUKE. —
http://zadachi.mccme.ru

5. KonkypcHbie 3a/1auu 110 MaTEMATHKE : CIIPABOYHUK U METObI PEIICHUS. —
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuaibl (IIOJHBIE TEKCTHI) CBOOOHO PACTIPOCTPAHAEMbBIX KHUT T10
marematuke. —http://www.mccme.ru/free-books

7. Matematunka JuIs oCTynaromux B By3sl. — http://www.matematika.agava.ru

8. BrIlmyckHbIC M BCTYNUTEIbHBIE DK3aMEHBI IT0 MAaTEMAaTHKE: BAPUAHTHI,
meroauka. — http://www.mathnet.spb.ru

9. OnuMnuagHbIe 3aa4M M0 MaTeMaTuke: 0a3a maHHbIX. — http://zaba.ru

10. MockoBckHe MaTEMAaTUYECKUE OJIMMIIUAIBI. -
http:///www.mccme.ru/olympiads/mmo

11. BupryanbHasi IIKOJa FOHOTO MaTEMATHKa. —
http://math.ournet.md/indexr.htm

12. bubnuoTeka 3IeKTPOHHBIX YUeOHBIX TTOCOOUI IO MaTeMaTHKE. —
http://mschool.kubsu.ru

13. O6pa3zoBarenbHbIN TOpTAT «MHUp anredpb». —
http://www.algmir.org/index.html

14. Cnosapu BCD paznnunbix aBropos. —http://slovari.yandex.ru

15. OTr0/1B1, BBHINIOJHEHHBIE C UCTIOJIB30BAHUEM COBPEMEHHON KOMITBIOTEPHOM
3D-rpaduku, yBiekaTeIbHO U HHTEPECHO PACCKA3bIBAIONINE O MATEMATHKE U €€
npunoxenusx. —http://www.etudes.ru

16. 3aouHas Qpu3MKO-MaTeMaTUYECKas MKOJA. —
http://ido.tsu.ru/schools/physmat/index.php

17. MunuctepcTBo obpaszoBanusi PO. — http://www.ed.gov.ru;
http://www.edu.ru

18. TectupoBanwue on-line. 5-11 xraccer. —http://www.kokch.kts.ru/cdo

19. ApxuB yueOHBIX TporpaMm HHGOPMAITMOHHOTO 00pa30BaTEILHOTO MOpTaja
«RusEdul». — http://www.rusedu.ru

20. Merasunuknonenus Kupwina u Medoaus. — http://mega.km.ru

21. Caiitel sHIMKIONE M. — http://www.rubricon.ru;
http://www.encyclopedia.ru

22. Best anemenTapHas MmaTemaruka. — http://www.bymath.net



http://www.rubricon.ru/
http://www.bymath.net/

Koan-

KonTtposn Hara Jom.
Ne Paznen, nazBanue ypoka B JAuaakTnyecKkne eIMHULBI sHARMI 4eCcTB saxan
NMOYPOYHOM IUIAHUPOBAHUHU 00pa3oBaTeIbHOIO Mpouecca 0
/ YYaluxcst ILJIaH dakr ne
n/m 4acoB
I yverBeprTs 18
BBOAHOE NOBTOPEHME. 2
3HaTh M IOHMMATD: [IpakTUKyM MO pPELIEHUIO 3anan
[NosTopenue. Hexkoropsie cBoiicTBa — TOHATHA: MeauaHa, OucceKTpuca, HanOoJjiee THIIMYHBIX 32714 03.09 He B
1 TPEYrOJIbHUKOB U BBICOTA, TPEYTOJIbHUKA, u3 kypca reomerpun V| 1 07' 09 Tetpan
YETBIPEXYTONbHUKOB. napaesaorpamMmm, Tpamnemus, pomo, KJjlacca Ha HEKOTOphIe ' u
KBaJpar. CBOICTBA TPEYT OJIBHUKOB U
Ymern: YETBIPEX YT OJILHUKOB.
—  BBIMTOJHATD 3aJ[a4M U3 PA3JIeIOB Kypca I'pymnIoBoi KOHTPOIb.
. VIII xiracca, ucmonb3ys TEOpHUIo: Tect, npoBepoyHas 3ajaH
IToBTOpenue. HekoTopeie cBolicTBa o N
teopema [1udaropa, cBoiicTBO cpenHeit pabora. 03.09- ue B
2 TPEYrOJILHUKOB H 1
JUHUHU TPEYTOJILHUKA, (OPMYITBI 07.09 TeTpana
YETBIPEX YT OJIbHUKOB.
BBIYMCJIICHUSA TUIOIIAAN TPEYTOJIbHUKA, )51
CBOMCTBA, TPH3HAKH IapajiesorpamMmma,
pomMOa, IPSIMOYTOJIBbHHKA.
OcHoBHasl edb: cHOpMHUPOBATH TIOHATHE BEKTOPA KaK HAIIPABICHHOTO
FJNABA IX. BEKTOPbDI. OTpE3Ka, [I0Ka3aTh yYaIlUMCs IPUMEHEHNE BEKTOPA K PEILICHUIO 10
MPOCTENIINX 3a/1ay.
§1. MOHSITUE BEKTOPA. 2
n.79,
Jlekmus ¢ npruMeHeHneM
3HaTh M IOHUMATH: 80,
[Tonsitue BekTOopa. PaBeHCTBO pa3zHo0Opa3HbIX 10.09-
3 —  TIOHSTHS BEKTOpA, HYJIEBOTO BEKTOPA, 1 Ne740,
BEKTOPOB. WJUTFOCTPATHUBHBIX CPENCTB. 14.09
JUTMHBI BEKTOPA, KOJUTMHEAPHBIX N 741,74
I'pynmoBoid KOHTpPOJb.
BEKTOPOB, PABEHCTBA BEKTOPOB. 2, 746
Ymern: I[IpakTuueckas pabora. C/P m. 81,
4 OTkJaapIBaHUE BEKTOpPA OT JAHHOM —  OTKJIAJbIBAaTh BEKTOP OT JAHHOW TOYKH. 00yJaroIero xapakrepa. 1 10.09- Ne747,
TOYKH. CaMOKOHTpPONb H 14.09 749,
B3aMMOKOHTPOJb. 752
§2. CIOKEHUE U 3
BbIYUTAHUE BEKTOPOB.
5 CymMma IByX BEKTOPOB. 3aKOHBI KoMmOnHMpOBaHHBI ypOK 1 17.09- | m.82,8




cloxeHust BeKTopoB. [IpaBuio (JTexknus, mpakTU4YecKast 21.09 3,
napasuienorpamma. pabora). Banmusblii Ne754,
3HaTh ¥ MOHUMATH: KOHTPOJTb. 759
— omepaiuu HaJ BEKTOpaMu B Ypok npaktudeckux C/P. m.84,
reoMeTpudeckoit popme (paBuIio CamocrosiTenbHOe 17.09- Ne
6 CyMMa HECKOJIbKUX BEKTOPOB.
TPEyroJbHUKA, TIPABHIIO U3y4YeHUE TEOPHH. 21.09 755,
napajuienorpaMma, mpaBuio CaMOKOHTPOJIb KOHTPOJIb. 764
MHOTI'OYTOJIbHUKA, MTPABHJIO MTOCTPOSHUS 24.09- .85,
Pa3HOCTH BEKTOPOB M BEKTOpA, 28.09 Ne756
MOJTYYAOIIEroCs TP YMHOKEHUHU Ipaxtuxys. TIposepounas No754,
7 BrlunTaHne BEKTOPOB. BEKTOpPa Ha YMCIIO); C/P. VI qMBIL. KOHTpOI. 759(6)
763(0,
B)
§3. YMHOXXEHUE BEKTOPA —  3aKOHBI CJIO)KEHHST BEKTOPOB,
HA YU CJIO. TPUMEHEHHUE YMHOKEHUS BEKTOpA Ha YUCIIO;
BEKTOPOB K PEIHIEHHIO —  (opMyJy [ BEIYMCIEHHS CPEIHEN
3AIAU. JINHHAY TPaIElui.
W3ydenue HOBOTO 24.09- m .86,
MaTepHuaa, 3aKperieHne 28.09 Ne768,
8 YMHOKEHHE BEKTOpa Ha YHCIIO. VMeTh: W3y4YEHHOr0 B TIpoIiecce 769,
) peleHus 3a1au. 770,77
—  TOJNB30BaThCs MPABUIIAMU MIPH CaMOKOHTPOITD, B3AMM. 5
WOCTPOCHHE CYMMEL, pastiocTit Ypok 000011IeH s U 1.10- .86
BEKTOPOB; BEKTOPA, HOTYRAIOMErots pi CHUCTEMAaTU3ALUN 3HAHUM. 5.10 N977’5 -
YMHOXXEHHUU BEKTOpa Ha YHCIIO; TTpaKTHKYM O pemeHiio 779 78
9 Pemenue 3anay. — TIPUMEHSTH BEKTOPHI K PEIIEHUIO 3a/1ay; '
3agad4. [IpoBepounas C/P. 1
— HAXOMHTE CPEHION) THHHIO Y CTHBII U MUCbMEHHBIN
TPCYTOBHIKA, WHJIUBUJI. KOHTPOIIb.
~  PACKIaibIBaTh BEKTOP. YPOK KOMILIEKCHOTO 1.10- .87,
10 [IpuMeHeHuEe BEKTOPOB K PELICHUIO npumeHenns 3YH 5.10 Ne786,
3a/1ad4. yaammxcs. Ycrasnii ['K. 787,
790
N3zyuenue u ycBoeHne 8.10- .88,
11 Cpenusis TMHHS Tparenuu. HOBOI'0 MaTepuasa B 12.10 Ne
TIpoIlecce pelieHns 3a1ad. 793,




[Tposepounas C/P. 794
NunuBuyanbsHbIN
KOHTPOJIb.
KOHTPOJIbHAS PABOTA Ne 1 mo VPOK KOHTPOIIS, OLIEHKH 8.10-
12 Tene «BeKTODLD h 3HaHWi. OpoHTATBHBIH 1 12.10
PEL. MHUCbMEHHBIA KOHTPOJIb.
rNABA X. METOL OcHoBHaf HeJb: HAYYNUTh yYaIlUMCS IPUMEHEHNE BEKTOpa K PEIIeHUI0 11
KOOPOMHAT. 3aJad.
§1. KOOPAUHATBI BEKTOPA. 2
. 89-
13 Pasnoxxenue BekTopa 1o 1Bym Ypok ycBOEHHS HOBBIX 1 15.10- 90
HEKOJUTMHEAPHBIM BEKTOPaM. 3HaHUU ¥ ymeHui. M//1. 19' 10
15.10- 1.89-
19.10 90,
3HaTh U MOHUMATh: Ypok u3ydeHus u NoO 17
14 | KoopauHaThl BEKTOpA. — JIeMMY H TE€OpEMY O pasioxkCHIN TEPBIHHOTO 3AKPEILICHHA 1 919 ’
BEKTOpA [0 JBYM HEKOJIJIMHEAPHBIM HOBbIX 3HaHuii. C/P 920'
BEKTOPAM:; KOHTPOJIUPYIOIIIAs. 92 1’_
— TOHATHE KOOPJIMHAT BEKTOPA; 924
—  mpaBuia JIHCTBHI HaJl BEKTOPAMH C YPOK KOHTPOJISI, OLICHKH U 22.10- Ne925,
3aJaHHBIMA KOOpAMHATAMMU; KOPPEKIUYU 3HaHUH. 26.10 990(a)
15 Pemenne samad. 3AUET Nel. — MOHATHE PAJANYC-BEKTOpPA TOUKH; YCTHBIH ONPOC ydaruxcst 1
—  (dopMyIBI KOOPIMHAT BEKTOpPA Yepe3 110 KapTOIKaAM. 5
KOOPAMHATHI €ro KOHIIa U HaJana, DpOHTAIBHbII YCTHBIH
KOOPJIMHAT CEPEIUHBI OTPE3Ka, THHBI KOHTPOJIb.
§2. HPOCTEFIIHHE SAI[AIII/I B BCKTOpa U paCCTOSIHUA MEXAY ABYMA
KOOPJMHATAX. TOFKANE, L 2
— YpaBHEHUS OKPYXHOCTH U MPSAMOM, ocel
KOOPIMHAT. YacTHYHO-TIONCKOBAs 22.10- m.91-
16 CBs13b MEXKIY KOOPIAUHATAMU BEKTOPA JesTenbHOCTh. Tpu 1 26.10 92,
Y KOOpAMHATAMU €ro Havasla U KOHILIA. BCIIOMOTaTENbHbIC 3a/1a4H. Ne934-
M//I. 936
Pewenue 3agay no 29.10- Ne950(
17 Pemenue 3amau. TOTOBBIM YEPTEXKAM. 1 2.11 0),
ITpakTrkyM. Y CTHBIN 1 951(6)




MUCbMEHHBIN KOHTPOIIb. ,947(6
),
§3. YPABHEHUS Ymers:
OKPYIKHOCTH U IIPSIMOIL. —  packKiIaJbIBaTh BEKTOP 10 JBYM
HEKOJJTMHEAPHBIM BEKTOPaM;
— HaXOOWUTh KOOPAWHATHI BEKTOPA, 29.10- .93,
—  BBINOJIHATH JEHCTBHS HaJl BEKTOPAMH, M/JT o npeapIyinel Teme 2.11 Ne959,
18 VYpaBHeHHE THHUN Ha TIOCKOCTH. 3a/IaHHBIMU KOOpPIUHATAMH; (10-15mum). HoBsrit 966,
YpaBHEHUE OKPYKHOCTH. —  pemaTh IpocTeiIne 3a1a4u B TEOPETUYECKUI MaTepual B 967
KOOpJWHaTaX U UCII0Ib30BaTh UX IIPH O3HaKOMMTCIIBHOM ILJIaHE.
peneHny OoJiee CIIOKHBIX 3aJ1a4;
Il yveTBEpTL 14
—  3aIMCBhIBATh yPaBHEHUS MPSMBIX U N 12.11- .94,
z PaKTHKYM I10 PEIICHUIO
YpaBHeHUA OKpYKHOCTH. PemeHne OKPY/KHOCTCH, HCTIONBIOBATE YPABHCHHIA | 5y /0y C/P 00yJaromiero 16.11 Ne939,
19 p 24 TIPY PELIECHHUH 33144 . 963,
3a1a4. xapakrepa. [IncbMeHHbII
—  CTPOMUTH OKPYKHOCTH H MPSIMBIE, KOHTDOITb. 966,
3a/IaHHbIC YPABHCHHSMH. 968
I1.95,
Ypok Jieknus ¢ 12.11- Ne973,
20 | YpaBHEHHUE NPSMOH. He0O0XO0ANMBIM HaOOpOM 16.11 974(a),
3ana4. OOyJaromui TecT. 976,
978
Ypok 00o0meHns u 19.11- Ne968,
21 Pemmene 3a7a4 CHCTEMATH3AI[MN 3HAHUIA. 23.11 971,
) [IpakTukyM. 941,
CP. 934
YPOK KOHTPOJISI, OLEHKH 1 19.11-
KOPPEKITUHU 3HAHHH. 23.11
22 | Pemenme 3anau. 3AYET No2. ¥ CTHbIi OMPOC yHAUIIHXCs
0 KapTOYKaM.
OpOHTATIBHBIN YCTHBIN
KOHTPOITb.
23 KOHTPOJIBHAS PABOTA Ne 2 no YPOK KOHTpOJISI, OLIEHKH 26.11-
teme «MeToa KOOpAUHATY. 3HaHUH. DpOHTATBHBIN 30.11




MMM ChbMEHHBIM KOHTPOJIb.

rNABA Xi. COOTHOLUEHUA

OcHoBHas IEJb: IO3HAKOMUTD YYalllUuXCA C OCHOBHBIMHA aJITOPUTMaMHA

MEXAY CTOPOHAMM AN 15
pEILIeHNs] TPOU3BOIBHBIX TPEYTOINbHUKOB.
YIrnAMMU TPEYIOJibHUKA.
8§1. CHHYC, KOCUHYC A 3
TAHTEHC VYTJIA.
M/J1 (mpoBepoUHBbIHi). 26.11-
AxTyanuzanus 30.11 1m1.97,9
CuHyc, KOCUHYC, TaHT€HC YTJIa, HE0OXOANMBIX 3HAaHUH. 8,
24 | OCHOBHOE TPUTOHOMETPUUECKOE CamocrosiTensHOe 1 NelO1
TOXIECTBO. U3y4YeHHe MaTeprana 1o 1,
3HaTh U MOHUMATD: y4eOHHKY 1 A0N-0H 1012
— TIOHSATHS CHHYCa, KOCMHYCa M TaHI'€HCa auTepatype. CaMOKOHTP.
st yri08 ot 00 10 180°; becena, OHparomascs Ha m.97-
Dopmyitel npuBeneHus. DopMyITbl M3YICHHBIA MaTepHal. 3.12- 99,Nel
25 — OCHOBHOE TPUTOHOMETPUYECKOE 1
JUTS. BBIYHMCJICHUST KOOPIMHAT TOUKH. ) Pemrenue 3amau. M/]1. 7.12 013-
TOXJIECTBO; 1015
—  ¢dopMyIIBl IPUBEICHYS, 7T ——
—  (OpMYyIIBI JJIsl BBIYHCIICHUS KOOPIUHAT TIpeMIONHATD IOKA3ATE: O
TOYKH; COOTHOIICHUS MEXy CTOPOHAMU CHHYCBI CMOKHBIX YIJIOB
1 YTTIAMI TPCYTOIbHIKA. PaBHBIL, 2 KOCHHYCHI 3.12-
26 | Pemenne 3amau —  TeopeMy O IIOIAN TPEYrOIbHHKA; CMEKHBIX YTIIOB 1 712
— TeopeMBbl CHHYCOB U KOCHHYCOB; BBIPAKAIOTCS B3AHMHO
M3MEepHUTeTbHBIE pa0OTH, OCHOBaHHBIE Ha NPOTHBOMOMOKHBIMH
HCIIONB30BaHUH 3THX TEOPEM; THCTAMIE.
§2. COOTHOIIIEHUS ME)KI[Y — MCTOABI pE€HICHUA TPCYT OJIbHUKOB.
CTOPOHAMMU U YIJIAMU 6
TPEYI'OJIbHUKA.
Ypok u3ydeHus u .100,
MIEPBUYHOTO 3aKPEIICHUS 101,Ne
27 Teopema o IOIIaIN TPEYTOIHHIKOB. HOBBIX 3HaHHU. becena. 1 10.12- 1021,
Teopema CHHYCOB. M/ 14.12 1023,
1025(a

’B)




KoMmOnHMpOBaHHEIH ypOK: . 100-
JIEKLIUs1, 3aKpEIUICHHE 1(')2
28 Teopema KOCHHYCOB. HBYHCHHOTo Matepraia b 10.12- Nel02
mpoliecce peleHus 3aaad, 14.12 501, ¢
C/P obyuatolero )KH; 1/1’)
Ymerth: Xapakrepa. >
—  CTPOWUTH YIJIbI; HacTUYHO-TIOUCKOBAs
—  BBIYHCIATH KOOPAMHATHI TOUKH C JIesITeNTbHOCTD (3alOTHEHNE Nel02
KitoueBsle 3aaun o Teme 17.12-
29 MIOMOIIIBIO CHHYCA, KOCUHYCA U TaHreHca | TaOmuipl). CaMOKOHTpPOIb, 6,
«Pemienne TpeyronrbHUKOBY. o 21.12
yriia; WHIUBU Ty aJTbHBIN 1028
—  BBIYHMCILATH IIOIAJb TPEYrOJIbHUKA 11O KOHTPOJIb.
JIBYM CTOPOHAM U YTIIy MEXIY HUMU; Ypoku KOHTpPOJIS, OLIEHKHU U 17.12- Nel03
PelleHne TPeyroIbHIKOB. — pelaTh TPEYTONIbHUKH. KOPPEKIUHU 3HAaHUH. 21.12, O_
30 Y CTHBIN OMPOC yYaIuXcst 24.12- 1632
31 o kaprouykam. TK. 28.12
YPpOK IpaKTUYECKUX m.104,
32 | Vsmepurennasie paGorat CaMOCTOSITEITHHBIX PaboT. 24.12- Nel03
p p ’ CaMOKOHTPOIIb, FPYIIIOBOM 28.12 6,
KOHTPOJIb. 1037
11l yveTBepTL 20
Nel06
[IpakTUKyM TIO pEIICHHIO 14.01- 0(0),
33 | Pemenue TpeyroiabHUKOB. sanad. C/P, 18.01 1061(6
), 1063
KOHTPOJIbBHAS PABOTA Ne 3 o YPOK KOHTPOJIS, OIICHKH 14.01-
34 | reme «COOTHOIICHUS MEXIY 3HaHui. OPOHTATHHBII 18' 01
CTOPOHAMU M YTIAMH TPEYTOJIbHUKA. MTMCHEMEHHBIN KOHTPOJIb. '
§3. CKAJISIPHOE
MNPOU3BEJAEHUE BEKTOPOB.
3HaTh U MOHUMATD: 105,
Yron mexny Bekropamu. CKalsspHoe | — onpez[ene'HHe CKalPHOro NMPOM3BENCHAS | o 1) J1. OsHaKoMHTebHAS 106,
MPOU3BEACHUE BEKTOPOB. CKaIsIpHOE BEKTOPOB; 21.01- Nel03
35 JIeKLUs1, peLeHre 3a1aY.
MIPOM3BEIEHNE BEKTOPOB B —  YCIIOBWE MEPIIEHINKYISIPHOCTH C 25.01 9,
aMOKOHTPOITb.
KOOpJMHATAX. HEHYJICBBIX BEKTOPOB; 1040,
1041,




BBIPXKEHUE CKASIPHOTO
HpOI/ISBeI[eHI/IH B KOOpl[I/IHaTaX " €ro
CBOMCTBA.

1042

m. 107,
3akperieHne u3y4eHHOT0 108
Marepuaia B mporecce ’
36 CkanspHOoe MpON3BEICHNE BEKTOPOB em;m sana ‘]; H 1 21.01- Nel04
B KOOpJIMHATAX M €r0 CBOMCTBA. b fat 25.01 4,
OO0y4aromui TecT. 1047
CaMOKOHTPOJb. 1052’
Ymern:
—  OOBSACHATH, YTO TAKOE YIOJI MEXK
[IpumeHenue ckaasipHOro BEKTODAMIL: 4 Y Nzyuenue HOBOTO 28.01- Nel05
37 | mpou3BeneHNs BEKTOPOB K PELICHUIO PDAMH, Mmatepuna. [IpoBepounas 1 . S,
— TPUMEHATH CKaJSPHOE MPOU3BEACHNE 1.02
3azad. pabota (10muH.). 1073
BEKTOPOB TIPH PEIICHUH TEOMETPHUYECKIX
3ajau.
FNABA XIl. ANMTUHA 0 5
CHOBHASI IleJIb: PACIIMPUTh U CHCTEMaTU3UPOBATh 3HAHUS YUIAIMXCS O
OKPY>XXHOCTU U NNOLWAAODb
e OKPYXHOCTSIX 1 MHOT'OYT OJIbHUKAX. L
§1. MIPABWJIbHBIE 3HaTh U NOHUMATH:
MHOT'OYTOJIbHUKH. —  OIpelereHue NPaBUIbHOTO 6
MHOI'OYT'OJIbHUKA; 109
—  TeopeMbl 00 OKPYKHOCTH, OIMCAHHOM Pewrerue 3a1a4 110 1i0 ’
IIpaBUIBHBII MHOTOYTOJIBHUK. OKOJIO TIPaBUIILHOTO MHOTOYTONbHAKA, M| | o PHCYHKAM 28.01- NOI(')S
38 | OKpyXHOCTb, OIMCAHHAs OKOJIO OKPYKHOCTH, BIHCAHHOM B NIPABHJIBHBIH | 17 3yCHHE HOBOFO ' 1 102 1
MIPaBUIBHOTO MHOTOYT OJIEHUKA. : ' ’
p yr MHOTOYTOJIPHUK, ; matepuana. Tecr. 1083,
—  ¢opMyabl 4715 BBIYMCIICHUS YIIIa, 1084
TUIOWA/H 1 CTOPOHBI PAaBWJIBHOTO 7 3ydCHNE U TIEPBHYHOE
MHOFOYrONbHHKA H Pajiuyca BIMCAHHOR | .. or e HOBOTO mlll,
39 OKpy>KHOCTb, BIIUCAHHAS B B HETO OKPYyAHOCTH. MaTepuiIa. 1 4.02- Nel08
MIPaBWJIBHBIM MHOTOYT OJIEHHUK. CamocrosiTenbHas padora ¢ 8.02 5,
Y4IeOHUKOM. TIPOBEPOYHAS 1086
C/P. UK.
@®opMyiibl I BEIYMCIICHUS IJIOIATN | VivieTh: IIpakTuyeckas pabora. 402 m.112,
40 | mpaBWJIBHOTO MHOTOYTOJIBHHKA, €r0 —  BBIYMCISITH [UIOWIAM U CTOPOHBI YacTHYHO-TIOMCKOBAS 1 8: 02 Nel08
CTOPOHBI U pajuyca BIUCAHHOU nestensbHOCTh. CK 1 BK. 7(3-5),

IIPAaBUJIBHBIX MHOTI'OYT'OJIbHHUKOB,




OKPY>KHOCTH.

pafuycoB BIIMCAHHBIX U OIIUCAHHBIX
OKPYKHOCTEH;

—  CTPOMTH IIPABUJIbHBIE MHOTOYTOJIbHUKH C
IIOMOILBIO LIUPKYJISL U JINHEHKH.

1089

Nel08
N 8(3-
Pewienvie 3a1au Ha BeIUMCIIEHUE M/]1 ipoBEpOYHBIA. 5),109

41 | TVIOWAH, CTOPOH NPABHIBLHOrO [TpakTUKYMBI 11O PEIICHUIO 11.02- 0 '
MHOTOYTOJIbHUKA U PaINyCOB 3anauy. KoaTponupyromas ' '

42 . . % 15.02 Ne109
BITMCAHHOM U ONMCAaHHOU C/P. Tematuueckuii 1
OKPYXHOCTH. KOHTPOJIb. 1094,

1095

43 [TocTpoenne mpaBMIIBHBIX [Ipaktuueckas padora. CK 18.02- ;0111130’
MHOTOYT OJIbHUKOB. n UK. 22.02 0 B
§2. IJIMHA OKPYKHOCTH N
MJIOLIAJIb KPYTA.

3HaTh ¥ MOHUMATh:
- Q)OpMYJ'IBI JJIMHBI OKPY>KHOCTU U OYyTHU HqueHHe HOBOT'O
Matepuana B Gpopme n.114,
44 | JlnuHa OKPY»KHOCTH CIpyEHOET, JICKIUH. 3aKpeIICHHE 18.02- Nell0
. —  (opMyIIBI IIIOIIAM KPYTa U KPYrOBOTO MATEPHATA B IPOIECCe 22.02 4(B,r,1
- cekTopa. pelieHus 3a1a4. ), 1108
CaMoCTOSITENBHOE m115,
U3Y4YEHUE TEOPUH. Nelll
Uccnenosanue. 25 02- 4,
45 | IInomanp kpyra. Ymern: B3anMokoHTpOIb, 1 63 1116(a
—  BBIYUCIATH JUIMHY OKPY>KHOCTH, JJIUHY CaMOKOHTPOJIb. ' , 0),
IYTH OKPYKHOCTH; 1117(a
—  BBIYHCIATH IUIOMIAb KPYTra U KPYrOBOTO )
CEKTOopa. N3ydenue HOBOrO n.116,
MaTepuana. OoyJaromuit 95 02- Nell2
46 | IInomanp KPyroBOro CEKTopa. tect. UK. 1 0'3 0,
' 1121,

1123




IIpakTHKyM 1O pELIeHNIO

3anad. [Iposepounas C/P 4.03- Jl\rgl 1
47 | Pemenue 3anau. (10-15mumn.). ' ;
UHIWBUAYaJILHBIN 1.03 1112,
ABIAY 1122
KOHTPOJIb.
YPpOK KOHTPOJIS, OLIEHKU U
Pemenne 3aga4 o TeMe riiaBsl NOPPEKIH SHAHMH. Noll12
Y CTHBIN OMPOC yYaIUXcs 4.03-
48 «/ImHa OKPY>KHOCTH U TUIOIIAb 10 KADTOUKAM 703 6,
Kkpyra». SAUET Ne3. p y y ' 1128
TemaTudeckuil yCTHBIN
KOHTPOJIb.
KOHTPOJIbHAS PABOTA Ne4 o
YPOK KOHTPOJIS, OLIEHKH H 11.03-
49 | teme «/lMHA OKPYKHOCTH H .
Koppekuuu 3Hanui. OK 15.03
ILJIOIIAJ(b KpyTay.
FNABA Xiil. ABWKEHME. OcHoOBHasl 1eJIb: MO3HAKOMHTH C MOHSATHEM JIBUKEHHUS Ha TUIOCKOCTH:
CUMMETPHIMH, TTApAJUIETEHBIM TIEPEHOCOM, TTOBOPOTOM.
§1. IOHATHE JIBUKXEHMWSI.
3HaTh U MOHUMATD: OOGyuarommi Tect. )
. 11.03 m.117,
50 OTtob0paxeHne TIOCKOCTH Ha ce0sl. —  OmpeJIeNeHIe IBIKCHNS U ero cBoiictea; | VITpoBoii ypok. Pabora B 15.03 Nol 14
51 [ousTre aprwkenus. Oceast 1 —  TIpUMepBI IBIKEHNS: OCEBYIO H rpynmax. Pemenne 3amaq 18'03’- 8_
HEHTpalIbHAsE CAMMETPHHU. LEHTPATBHYIO CHMMETPH, o TeMe «OceBast u 22: 03 1i50
_ napasuienbHbIH IIEPEHOC U TTIOBOPOT; HCHTpaJIbHAA CHMMETPUID)
§2. MAPAJUIEJIbHBIN — TIpH IBWKEHHU Jrobas ¢purypa
MNEPEHOC 1 ITOBOPOT. IEPEXOUT B PABHYIO eif urypy;
—  SKBHBAJIEHTHOCTb MOHATHH HaNOKeHHs 1 | |IPAKTHYECKas paboTa 1o n.116,
JBHIKCHHS. teme «IlapamnensHbri 18.03- Nell6
52 | [lapannensHBIN IEpEHOC. TIEPEHOC.». CAMOKOHTPOITb, ' 2,
N 22.03
WHIWBHTy aITbHBINA 1164,
KOHTPOITb. 1165




VI yeTBepThb

16

53
54

IToBopor.

55
56

Pentenue 3agad mo reme

«[TapannensHbiii nepeHoc. I1oBopoT».

o7

3adger 1Mo TeMe «/IBrKeHms».
SAUET Ne4.

58

KOHTPOJIbBHAS PABOTA Ne5 mo
TeMe «JIBIOKEHUS.

YMeTh:

OOBSCHSTD, YTO TAKOE OTOOpaKEHHE
IIJIOCKOCTH Ha ceOs;

CTpOUTH 00pa3bl GUryp mnpu
CUMMETPHUSIX, ITapauUIeIbHOM TIepeHoce 1
MIOBOPOTE;

peniath 3a/1a4u ¢ MPUMEHEHUEM
JIBYOKEHHH.

KomMOnHUpOBaHHBIC YPOKH:

npoBepoYHas padoTa,
Oecena, MPaKTHKYM,
C/P obyuatorero
Xapakrepa.

1.04-
5.04

n.117,
1168,
1171,
Noll6

1170

Ypoxku 00001IeHus 1
cuCcTeMaTH3aIuy 3HaHUH.
IIpakTHKyM IO pELICHUIO
3anad. [Tporepounas C/P.
UK.

8.04-
12.04

1173,
1175,

YPpOK KOHTPOJIS, OLIEHKU U
KOPPEKLUY 3HaHUH.

Y CTHBIH OIIPOC yyamuxcst
10 KAPTOYKAM.
TemaTuyeckuil yCTHBIN
KOHTPOJIb.

15.04-
19.04

YPpOoK KOHTPOJIS, OLIEHKU
3HaHUMU.

®poHTaNBHBIN
MUCHEMEHHBIN KOHTPOJIb.

15.04-
19.04

AKCUOMbI NMNMAHUMETPUM.

59

AxcrnoMaTHYeCKUIl MeTO B
TeOMETPHH.

Ilonumartn:

AKCHOMAaTHYECKOE IIOCTPOCHHE
reOMETpPUH;

OCHOBHBIE aKCHOMBI €BKJIHI0BOMH
reomerpuu, reomerpun JlodaueBcKoro.

HccnenoBarensckas
JIeATEIIbHOCTh: UTOTH
paboTh! o IpoekTy «B
MTOMCKAaX UCTHHBI.
Vyenuueckue
npezeHTanuu: «l'eomerpus
JloGaueBckoroy, «Kak
JIOKA3aThby.

['pynnoBoi KOHTPOJIb.

22.04-
26.04




HpI/IMepI)I HCIIOJIB30BaHUs aKCHMOM

KomOuHUpOBaHHBIH yPOK:

60 | mpu peweruu 3amat u JIEKIUS, IPAKTUKYM, 22.04-
pup C/P obyuatorero 26.04
JI0Ka3aTelIbCTBE TEOPEM.
xapakrepa.
MTOroBOE NOBTOPEHMUE
m.14-
23, Ne
61 | TpeyrojbHUK. ﬁgg- 156-
' 158,
168
m.70-
78,
62 OKpY>KHOCTb. 29.04- No713,
KomOuHMpoBaHHBIE YPOKH 11.05 716
3akperuieHre 3HaHWN, YMEHHI M HaBBIKOB, VOOKH 3AHIMATAIEHEIX ’ 722'
MOJIYY€HHBIX Ha YpOKax I10 JaHHBIM TEMaM 3ap a4. FK3aMEHa HI/IOHHBIX
(kypc reomerpum 9 Kiacca). YMeHue Aat, H n.40-
3a1a4 u T.11. PaboTta ¢ 48
pabotaTh C pa3IMYHBIMH HCTOYHHKAMH '
A — JIOTIOJTHUTETLHBIMU Ne426,
63 | UeTbIpexyronbHUKH. HCTOYHUKAMHU 13.05- 432,
64 MHOroyronbHUKH. uHGOpMAaITUH., 17.05 437,
Ne438,
433,
431
65 | Bexropst. Meron koopHar 20.05-
66 PBL- 11 KOOpJT . 24.05
67 JBrokeHusI. 27.05
68 | Urorosoe 3ansTHe. 27.05
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