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IHacmopt pado4eil nporpaMmsl

Ha3panme, aBTOp H TrOI
U3aHMs NpPeAMETHOM Yy4eOHOMH
NMPOrpamMmbl (mpumepHoii,
aBTOPCKOM), Ha OCHOBe
KOTOpOil pa3paborana PaGouasi
nporpaMmma

PabGouas nporpamma cocTaBiieHa Ha
ocHOBe «IIpumepHON TporpaMmsl
OCHOBHOT'O 00IIIeTO 00pa30BaHMUsI.
Bbypmuctposa T.A.. IIporpammbl
00111e00pa30BaTENbHBIX YUPEKICHUH.
I'eomerpus. 7-9 knaccel. M.:
IIpocgenienune, 2010.

Y4eOHUKH

I'eomerpusi: yueb, mms 7—9 k. JI. C.
Artanacsi, B. @. byry3os, C. B.
Kanomues u n1p. — M.: [IpocBenienue,
2015

O0bEM yueOHOIr0 BpeMeHH 68 yacoB
Pexum 3anarui 2 Jaca B HEJEJII0
YpoBeHb 00yueHusl 0a30BbIi




HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma mo reoMeTpuu cocTapiieHa Ha ocHOBe dDenepaibHOro
rOoCyJapCTBEHHOTO  00pa30BaTENbHOIO  CTaHJIAapTa  OCHOBHOTO o011ero
oOpa3oBaHus, MPUMEPHON MporpaMMbl 00IICO0pa30BATEIbHBIX YUPEXKICHUN I10
reoMeTpun 7-9 kiaccel, K ydyeOHOMY KoMIuiekcy ais 7-9 knaccos (aBtopsl JI.C.
ArtanacsH, B.®. byry3zos, C.B. Kagomriies u ap., cocraBurens T.A. Bypmuctpona
—  M: «Ipocsemenuney», 2008), denepambHOrO0 TepedHs  y4SOHUKOB,
PEKOMEHJIOBAaHHBIX WJIM JOMYIIEHHBIX K HCIOJIB30BAaHUIO B 00pa30BaTCIILHOM
mpoiiecce B 00pa3oBaTEIbHBIX YUPEKICHUSIX, Oa3UCHOTO Y4yeOHOro IJIaHa,
aBTOPCKOTO TEMAaTUYECKOTO MJIAHHUPOBAHUS y4eOHOTO MaTepHaia u TpeOOBaHUI K
pesyapTaram  obmiero oOpa3oBaHus, TnpeacTaBieHHbIXx B DenepanbHOM
roCcyJ1apCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OOIIEero 0Opa3oBaHUs.

JlanHast pabouas mporpamMma KOHKPETH3UPYET COJEp)KaHHE MpPEeIMETHBIX
TeM 00pa30BaTEIBHOrO CTaHAApTa U Na€T MPUMEPHOE pacrpeereHre y4eOHbIX
4acoB MO pas3jesiaM Kypca, KOHKPETU3MpOBaHA Ha HCIIOJb30BAaHUE YUYEOHHKA
['eomerpust 7-9 kinaccel: yued. a1 obrieoOpa3oBar. opranu3aiuii/ [J1.C. ATaHacsH,
B.®. byry3os, C.B. Kagomuies u np.]. — 5-¢ uzn. — M. : IIpoceemienue, 2015.

Hesab o0yuenus:

" OBJIQJICHUE CHCTEMON MaTeMaTUYECKUX 3HAHWU M YMEHHH, HEOOXOIUMBIX
JUJISl IPUMEHEHUS B MPAKTUYECKON JIEATEIIbHOCTH, U3YYEHUSI CMEXKHBIX JUCIUILIINH,
POJOJKEHUS 00pa30BaHUS;

" WJHTEJUICKTyaJdbHOE  pa3BUTHE, (POPMHUPOBAHHME  KAUECTB  JIMUYHOCTH,
HEOOXOJIMMBIX YEJIOBEKY JJisi MOJHOIIEHHOW >KM3HU B COBPEMEHHOM OOIIECTRBE:
SICHOCTh M TOYHOCTH MBICJIM, KPUTUYHOCTh MBIIUICHUSI, UHTYHUIUS, JOTHUYECKOE
MBIIIJICHUE, JJEMEHThl  aJTOPUTMUYECKOM  KYJIbTYPhl, IPOCTPAHCTBEHHBIX
MPEACTaBICHUM, CIIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

» ¢dopMupoBaHHE MPEACTABICHUNH 00 HIEIX M METoJaX MaTeMaTHUKH Kak
YHUBEPCAJIBHOTO SI3bIKa HAYKH M TEXHUKH, CPEJICTBA MOJICIMPOBAHUS SIBICHUN U
MIPOILIECCOB;

® BOCMHUTAHHWE KYJIbTYPbl JIMYHOCTH, OTHOIIECHHUS K MaTeMaTHKE KaK K 4acTu
o011eueI0BeYeCKO KyIbTyphl, TOHUMAaHUE 3HAYMMOCTH MaTeMaTHUKH JJIsI HAy9HO-
TEXHUYECKOTO MPOrpecca;

* [OpuoOpeTeHHE KOHKPETHBIX 3HAHUM O TMPOCTPAHCTBE U MPAKTUYECKHU
3HAYMMBIX YMEHHUH, (HOPMUpPOBAHHE SI3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO
MUpa, IS Pa3BUTHUS MPOCTPAHCTBEHHOI'O BOOOPaXEHUS U MUHTYUIIMHU, MaTeMaTH-
YECKOM KYJbTYPHI, JJII ACTETUUYECKOTO BOCHUTAHUS oOyuwarommxcs. M3yueHwue
Ir€OMETPUU BHOCUT BKJaJ B Pa3BUTHE JIOTUYECKOTO MBIILJIEHUS, B (POPMUPOBAHUE
TTOHATHUS JOKA3aTeIbCTBaA.

3agauu:

o dbopMupoBaHUE€ TIOHUMAHMs, YTO TEOMETpPUYECKHE (OPMBI SBISIIOTCS
UJeaTu3UpOBaHHBIMU 00pa3aMu peaabHbIX O0BHEKTOB,



®  OBNAJCHUE S3BIKOM T€OMETPUU B YCTHOM UM TUCBMEHHOM (opwme,
r€OMETPUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMU JUISI U3yUCHUS
HIKOJIbHBIX €CTECTBEHHO - HAYYHBIX JUCIMILUINH;

o OBJIQJICHUE TPAKTUYECKMMU HABBIKAMHU HCIOJIB30BAHHUS T€OMETPUUYECKUX
UHCTPYMEHTOB I U300pakeHUs! GUTYp, HAXOXKACHUS UX Pa3MEPOB;
o pPa3sBUTHE  JIOTUYECKOIO  MBILIUICHUS,  AJITOPUTMUYECKOW  KYJIBTYpHI,

MPOCTPAHCTBEHHOTO  BOOOpPaKEHHWS,  WHTYUIUH,  HCOOXOJMMBIX IS
IIPOJIOJDKEHUS 00pa30BaHMs U JIJIST CAMOCTOSITCIIBHON JCATCIIBHOCTH;

° dbopMHpOBaHHE YMEHHS IPOBOJUTH apryMEHTAIIUIO CBOCTO BBIOOpA WM
XO0Jla PEIICHUS 3aJIla4d, CIIOCOOHOCTH CTPOUTh M HCCIICIOBATh IMPOCTCHINNE
MaTeMaTHYeCKUEe MOJEIN TMpU PEUICHUH TPUKIATHBIX 3a7a4, 3a7ad U3
CMEXHBIX UCIUIUINH, YTIyOJieHWe 3HaHWid 00 OCOOCHHOCTSX MPUMEHEHUS
MaTEMaTHYECKHX METOJOB K MCCIICIOBAHUIO MPOIIECCOB M SIBJICHUI B TIPUPOJIE
1 o0IIIeCTBE.

Conepsxkanue nporpamMmmbl

BBoaHoe noBTOpEeHME

I'naBa 9,10. BexTopbl. MeT0a KOOpAMHAT.

ITonsiTue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA 4ucio. Pa3iioxkeHne BEKTOpa M0 JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel Bektopa. [Ipocreilmme 3amadym B KOOpPAMHATAX.
YpaBHEHHs OKPYKHOCTM WM INpsAMOM. IIprMeHeHHe BEKTOPOB M KOOpPAMHAT IpHU
pElIeHUH 3aay.

Heab: HayuuTh OOy4YarOMIMXCSA BBINOIHATH ACHCTBUS HAJl BEKTOpPAMU Kak
HaIpaBJIEHHbIMU OTPE3KaMH, YTO BAXXHO IJIsl MPUMEHEHHUS BEKTOPOB B (PU3HKE;
MO3HAKOMUTh C MCIOJIb30BAHMEM BEKTOPOB M METOJA KOOPJAWHAT NP pPELICHUHU
reOMETPUYECKUX 3a/1aY.

Bektop omnpenenseTcs Kak HamnpaBl€HHBIM OTPE30K W JEWUCTBUS HAJ
BEKTOpaMHU BBOJSTCS TaK, KaK 3TO MNPUHATO B (PU3MKE, T. €. KaK JECUCTBHUS C
HalpaBJIEHHbIMU OTpe3kaMu. (OCHOBHOE€ BHHMMAHHME JIOJDKHO OBITh YAEJIEHO
BbIPa0OTKE YMEHUH BBINOJIHATH ONEpallMyd HaJl BEKTOpaMH (CKJIAIbIBaTh BEKTOPHI
[0 TpaBWJIAM TPEYroJbHUKA M IapajuleIorpaMMa, CTPOUTH BEKTOp, PaBHBIN
pPa3HOCTH JBYX JaHHBIX BEKTOPOB, a TAaKX€ BEKTOp, PaBHBI NPOU3BEACHUIO
JTAHHOT'O BEKTOPA Ha TAHHOE YHCJIIO):

Ha nprmMepax nmokasbIBaeTcsi, Kak BEKTOPbl MOTYT IPUMEHATHCS K PEILIEHUIO
reoMeTpudeckux 3anad. Jlemoncrpupyercst 3pPeKTuBHOCT MpUMEHEHUs (HOPMYIT
JUISL KOOPAMHAT CEpEeIUHBl OTpE3Ka, PACCTOSIHUS MEXIy JBYMS TOYKaMU,
YpaBHEHUN OKPYXHOCTH M MPSMON B KOHKPETHBIX T€OMETPUUYECKHUX 3a/layax, TeM
CaMbIM JIa€TCs MPEACTABICHUE 00 U3YyYEHUU TE€OMETPUUYECKUX (PUTYDP C MOMOIIbIO
METOJIOB ajareOphl.

I'nmaBa 11. CooTHOIIEHHS MeKAY CTOPOHAMH U YIJIAMHU TPEyroJibHUKA.
CxaJysipHOe Ipou3BeeHNE BEKTOPOB.

CuHyC, KOCHHYC U TaHT'€HC yria. Teopembl CHHYCOB U KOCHHYCOB. Perienne
TPEYroJIbHUKOB. CKaJspHOE NPOU3BEACHUE BEKTOPOB M €ro NPHUMEHEHUE B
T€OMETPUYECKUX 3aJadax.



Heab: pa3BuTh yMeHHE OOYYAIOUIUXCA MPUMEHSITH TPUTOHOMETPUUECKUU
armapar Ipy peuIeHUH T€OMETPUUECKUX 3a]ad.

Cunyc um xocunyc Jmoboro yrima or 0° mo 180° BBOAATCS ¢ MOMOIIBIO
€IMHUYHON MOJIyOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CUHYCOB M KOCHHYCOB U
BBIBOJIUTCS  eme ojaHa ¢opmylia IUIOMAJAA  TPEYroJbHUKH  (IMOJOBHHA
MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC yIVIa MEXIy HHUMH). OTOT ammapar
MIPUMEHSAETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe  MPOM3BEACHUE BEKTOPOB  BBOJAMUTCS Kak B  (hU3UKe
(mpou3BelieHNEe N1 BEKTOPOB Ha KOCHUHYC yria MEXIy HUMH). PaccmaTpuBaroTcs
CBOMCTBa CKAJIIPHOTO TPOU3BEICHUS M €ro TMPUMEHEHHWE TMpU pEUICHUHU
F€OMETPUYECKUX 3a]1a4.

OcCHOBHOE BHUMAaHHE CJIEAYET YJEIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B
NPUMEHEHUU TPUTOHOMETPUUYECKOTO arrmapara Mpu PEHICHUH TeOMETPUUYECKHUX
3aj1ad4.

I'naBa 12. /InuHa OKPYKHOCTH H IUIOIIAAb KPYyra.

IIpaBunbHBIE ~ MHOTOYTrOJbHMKH.  OKpPYXHOCTH, OIIMCAaHHasi  OKOJIO
MPaBUJILHOIO MHOTOYTOJIbHUKA W BIHMCaHHas B Hero. IlocTpoeHue mpaBHIIBHBIX
MHOTOYTOJIbHUKOB. J[muHa okpyxkHOCTH. [1mommans kpyra.

Heab: pacmwmpuTh 3HaHHE OOYYAKOIIMXCSI O  MHOTOYTOJIbHHKAX;
paccMOTpeTh MOHATHS JJIMHBI OKPY>KHOCTH U TUIOIIAINA Kpyra U (POpMYJIbI IS UX
BBIYMCIICHUS.

B nHawame Tembl maeTcd ONpenesieHUWE MPABMIBHOTO MHOTOYTOJIbHUKA WU
paccMaTpUBAIOTCS TEOPEMBbI 00 OKPYKHOCTSIX, OIMMCAHHON OKOJO MPAaBUILHOIO
MHOTOYTOJIbHUKA W BIHCAaHHOW B Hero. C MOMOIIBK) OMHCAHHOW OKPYXHOCTH
pEIIAOTCs 3aa4M O MOCTPOCHUU MPABWIBHOTO IIECTUYTOJIbHUKA W MPABUIBLHOIO
2J1-yroJIbHUKA, €CIIU JaH MPaBUWIbHBIN JI-yTOJbHUK.

DopMyIIbl, BEIpAXKAIOIIME CTOPOHY MPABUIILHOTO MHOTOYTOJIbHUKA U PAINYC
BIIMCAHHOM B HETr0 OKPY)XHOCTH 4Yepe3 paauyC OINMCAaHHOW OKPYKHOCTH,
HCIIOJB3YIOTCS TP BBIBOAE (OPMYJI JUIMHBI OKPY)KHOCTH M IUIOIIQJAN Kpyra.
BeiBog omupaeTcss Ha HMHTYUTHMBHOE MPEACTABICHUE O Tpeaesie: MpH
HEOrPpaHUYECHHOM YBEJIMYEHHUM YHCJIa CTOPOH IPAaBUILHOIO MHOIOYTOJbHHKA,
BIIMCAHHOTO B OKPYHOCTb, €70 MIEPUMETP CTPEMUTCS K JIJIMHE dTOU OKPYKHOCTH,
a TJI0IIa b — K IUIOLIAJIA KPyTa, OTPAHUYEHHOIO OKPY>KHOCTBIO.

I'naBa 13. /IBu:keHus.

OtroOpaxkenue tiockoctu Ha ce0sa. [lonstue naBwkenus. OceBas u
ueHTpaiibHass cumMmerpuu. [lapammensHeii nepeHoc. IloBopor. Hanoxenus u
JIBMOKCHUS.

Heab: 1NO3HAKOMUTH OOYYAOUIUXCA C TIOHSATUEM JBWKCHHS U €ro
CBOMCTBAaMH, C OCHOBHBIMM BHJIAaMM JBIDKCHHH, CO B3aMMOOTHOIICHUSIMH
HaAJIOKECHUM U JIBUKCHHUM.

JIBI>KEHUE IUIOCKOCTH BBOJMTCS KaK OTOOpa)KeHHWE IUIOCKOCTH Ha ceOs,
COXpaHSIOIIEE PACCTOSHUE MEXAy Toukamu. [Ipu paccMOTpeHUH BUIOB IBUKEHUN
OCHOBHOE BHHMAaHHE YJEISAETCS MOCTPOEHUI0 00pa30B TOUEK, MPSMBIX, OTPE3KOB,
TPEYTOJbHUKOB TPU OCEBOM U LEHTPAIBHOM CUMMETPUSIX, MNapauIeIbHOM
nepeHoce, moBopotre. Ha »ddekTHhIX mnpuMmepax IMOKa3bpIBacTCs MPUMEHEHUE
JIBUKEHUM TIPU PEIICHUH T€OMETPUUECKUX 3aj1ad.



[TonsiTe HANOXKEHUS OTHOCUTCS B JIAHHOM KYypCE€ K YHCIy OCHOBHBIX
NnoHsATHH. JloKa3bIBa€TCsA, YTO MOHSATHS HAJIOXKEHHS W JBWKCHUS SBJISIOTCS
SDKBUBAJICHTHBIMH: JI000€ HAJO0)KEHHE SBIAETCS IBHKEHHEM IUIOCKOCTH U
obOpartHo. M3ydeHue noka3aresibcTBa HE SBISIETCS 0053aTeNIbHBIM, OJTHAKO CIICIyeT
pPacCMOTPETH CBA3b MOHATUM HAJTOXEHUS U ABUXKCHUS.

IToBTOpenue. Pemienue 3aaady.

Hean: IloBTOpeHue, o00OIIECHHE M CHUCTEMaTH3allusl 3HAHWM, YMEHUM U
HAaBBIKOB 32 KypC TeoMeTpuu 9 Kiacca.

Mecto npeamera B ¢geepaibHOM OA3UCHOM Y4eOHOM ILIAHE

CornacHo  QenepampHOMy  OazucHOMY  y4eOHOMY  IJIaHy  JUIS
oOpazoBaTeIbHbIX yupexaeHni Poccuiickoit deneparuy Ha U3y4eHHUE TEOMETPUH
B 9 xyacce OTBOAMTCS 2 U B HEACIIO, BCETO 68 4.

B Tom umncne KOHTPONBHBIX pabOT — 6 YacoB, KOTOPBIE pacHpe/iesieHbl 0
paszznenam cienyronmM obpaszom: «Metoa koopauHaT» 2 4aca, «COOTHOIICHHE
MEXJly CTOpOHAMHM U yIJIaMH TpeyrojibHuUKa» 1 4ac, «JlnnHa OKpY>KHOCTU U
mwiomane kpyra» 1 wac, «/IBmkenuss» 1 wac m 1 dYac Ha MTOTrOBYIO
aMUHUCTPATUBHYIO KOHTPOJBHYIO paboTYy.

JlaHHOe TUTAaHUpPOBAHUE OMpEIEseT JOCTaTOYHBIE 00BeM Yy4yeOHOro
BPEMEHM [IJIs1 TIOBBIIICHUSI MAaTEMATHYECKUX 3HAHUI y4alluxcsi B CPEHEM 3BEHE
IIKOJIBI, YIYUIIEHUSI YCBOCHUS APYTUX YUEOHBIX MTPEAMETOB.

KonnuecTBo 4acoB 1o TeMaM U3MEHEHO B CBSI3U CO CIOKHOCTBIO TEM.

[IpomexxyTounast ~ arrecrauus  OpoBoguTcsi B ¢GoOpMe  TECTOB,
CaMOCTOSITEIIbHBIX, TPOBEPOUYHBIX pa0OT U MaTeMaTUYECKUX AUKTAHTOB (1o 10 -
15 MHUHYT) B KOHLIE JIOTUYECKH 3aKOHYEHHBIX OJIOKOB Y4e€OHOro MmaTepuaa.
Htorosas arrecranus NpeayCMOTpEHa B BHUJE AJMUHHUCTPATUBHOM KOHTPOJBHOU
paboTHI.

YpoBeHb 00yueHUsT — Oa30BBIH.



TemaTnueckui mJiaH

Haumenosaunue
pa3aenoB U TEM
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3 sux
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Tpeb6oBaHusA K YPOBHIO NOATOTOBKHU 00y4al0NIAXCH

B xozxe mpenonaBanus reoMeTpu B 9 kiacce, paboThl Haja (GOPMHUPOBAHUEM Y
oOy4JaronmMxcss MEPEUUCICHHbIX B MpPOrpaMMe 3HAHMM W YMEHUW CleIyeT
oOpamiarh BHUMaHue Ha TO, YTOObI OHHM OBJIAJICBAIM YMEHUSIMH 001Iey4e0HOro
Xapakrepa, pa3HOOOpa3HbIMU CNOCO0AMMU 1eATEJIbHOCTH, IPUOOPETAIHN OIbIT:

IUTAHUPOBAHUS U OCYILIECTBICHHUS AJITOPUTMHYECKOM  JEATEIbHOCTH,
BBIIIOJIHEHUS 33JAHHBIX 1 KOHCTPYUPOBAHHS HOBBIX AJITOPUTMOB;

penieHus pa3HoOOpa3HbIX KJIACCOB 33Ja4 W3 PAa3IMYHBIX pa3/iejoB Kypca, B
TOM YHCJIE 33]1a4, TPEOYIOIMIMX MMOUCKA ITyTH U CIIOCOOOB pELICHUS;

HCCJIEIOBATENbCKOM  ACSATENBHOCTH,  pa3BUTUS  HMJAEW, MPOBEICHUSA
HKCIIEPUMEHTOB, 0000IIEHNS, TOCTAHOBKU U (POPMYIUPOBAHNS HOBBIX 33/1a4;

SCHOTO, TOYHOTO, TPaMOTHOIO H3JI0KE€HUS CBOMX MBICIEH B YCTHOW H
NUCHbMEHHON pe4M, UCITIONIb30BAHMSI PA3IUYHBIX A3BIKOB MAaTEMATHUKH (CIIOBECHOTO,
CUMBOJIMYECKOTO, Tpauyeckoro), CBOOOJHOrO MEpexoja C OJHOIO s3bIKa Ha
JPYTOM JIJIsl WILTIOCTPAIlMU, HHTEPIPETAlUY, apTyMEHTAIlMU U JI0Ka3aTeIbCTBA;

IOPOBEACHUS J0KA3aTEeNbHBIX PACCYXACHUN, apryMEHTAllUM, BbIIBUKCHUS
TUIIOTE3 U X 00OCHOBAHUS;

MOKCKa, CHUCTEMAaTH3allMd, aHalu3a U KiIaccupukanuu uHOOpMaIIIH,
UCIIOJIb30BaHUSl  Pa3sHOOOpa3HbIX HMH(GOPMALMOHHBIX HCTOYHUKOB, BKJIIOYas
y4eOHYI0 U CHpPaBOYHYKO JIUTEPATypy, COBPEMEHHbIE HWH(OPMAIMOHHBIE
TE€XHOJIOTHH.

3HATL/IIOHUMATD:
3HAYEHWE TEOMETPUHU JJIsi PEUICHMS 3aJad, BO3HHUKAIOIMIMX B TEOPUU U
MPaKTUKE; IIMPOTY M B TO XK€ BPEMsS OTIPAHUYEHHOCTh MPUMEHECHUS
MaTE€MaTUYECKMX METOJI0OB K aHaJlu3y M HCCIEIOBaHUIO IIPOIECCOB U
SBJICHUI B IPUPOJIEC U OOIIECTBE;
3HAQYCHUE TMPAKTUKU M BOIMPOCOB, BOZHUKAIOIIUX B CAMOW T'€OMETpPUH,
st popMHUpPOBaHUST U PA3BUTUS MATEMAaTUUYECKOW HAYKH; HCTOPUIO
BO3HUKHOBEHUS U PA3BUTHUSI TEOMETPUH;
YHUBEPCATbHBIN XapakTep 3aKOHOB JIOTHKH MaTeMaTUYECKNUX
paccyXJeHui, uX TMPUMEHUMOCTb BO BCEX OO0JACTAX YEJIOBEUECKOMU
JIeSITEIbHOCTH;
*  BEPOSITHOCTHBIN XapaKTep pa3INYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA.
YMmerh:

" MOJIb30BaThbCS TEOMETPUYECKUM  SI3BIKOM  JIJI1  ONHMCAHMUS TPEIMETOB

OKPY>KarOIIEro MUpa;

pacro3HaBaTh TeOMeTpUueckue (Urypbl, pa3idyaTb HMX B3aUMHOE
PaCIIOJIOKEHUE;

U300pakaTh reoMeTpuuecKre (UTryphl; BBIIOJIHATH YEPTEXKHU MO YCIOBHIO
3aJlay; OCYUIECTBIIATh IpeoOpa3zoBanue puryp;

BBIYHCIIATh 3HAYEHUS] T€OMETPUUECKUX BEJIMYMH (IJIMH, YIJIOB, IUIOMIAIEH),
B TOM YHUCJE: ONPENENsITh 3HAUYEHHWE TPUTOHOMETPUUECKUX (PYHKIUN IO



3aJJaHHBIM 3HAYCHUSIM YTJIOB; HAXOJUTh 3HAYEHUS TPUTOHOMETPHUYECKUX
(GYHKIMIA TO 3HAYEHUIO OJHOW W3 HHX; HAXOIHWTh CTOPOHBI, YIIIBI |
IUTOMIAIA  TPEYrOJbHUKOB, MAYT OKPYXXHOCTH, IUIOIIANEH OCHOBHBIX
reoMeTpuieckux Guryp u GUryp, COCTaBICHHBIX U3 HUX;

pemarb TEOMETPUYECKUE 3aJaHus, ONHPasCh Ha W3y4YCHHBIC CBOMCTBA
Guryp W OTHOIICHWHA MEXIy HHUMH, MPHMEHSS JIONOJTHUTEIbHBIC
NOCTPOCHUSI,  anreOpanvyeckuii W  TPUTOHOMETPHYECKHIA  ammapart,
CO0OpaXeHHsI CHMMETPHH;

IPOBOJIUTH JIOKA3aTEIbHBIC PACCYKIICHUS TPU PEIICHUM 3ajad, UCTIONb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKUBAsI BO3MOKHOCTH JIJISl KX MCIIOJIb30BAHMUS;
pemaTh MPOCTEHIINE TUTAHUMETPUIECKHE 337a9d B IIPOCTPAHCTBE.



IlepeyeHb y4eOHO-METOAUYECKOTO O0ecTeYeHUus

yqe6HO'M€TOI[quCKHﬁ KOMIIJICKC YVUUTCJIA.

- l'eomerpus: yue6, nmns 7—9 k. / [JI. C. Atanacan, B. ®@. byrysos, C. B.
Kanomries u ap.]. — M.: IIpocsenienue, 2015

- U3ydenue reomerpuu B 7, 8, 9 Kilaccax: METO/, pEKOMEHIALMK: KH. JUISl yUYUTEIs
/ [J1. C. Aranacsu, B. ®. byty3os, FO. A. I'mazkoB u np.]. - M.: [Ipocsenienue,
2008 (271eKTpOHHBIN BapUaHT)

- EpmoBa A.C. CamocTosITeNIbHBIE U KOHTPOJIbHBIE PA0OTHI 110 anredpe u
reometpuu 1t 9 kiacca. — M.: Unekca, 2013

- AnteinoB I1LU. T'eometpus. Tectol. 7-9 k.. YdeOHO-MeToa. mocobue. — M.:
Hpoda,1997

- 3aJlauu ¥ ynpaXKHEHUs [0 TEOMETPHUM Ha FOTOBBIX uepTexkax. 7-9 kiaccsl E.M.
Pabunosuy, M. Unekca 2003 r.

- 3uB b. I'. 'eometpust: nunakt. matepuansl st 9 xi./ b. T'. 3uB, B. M.
Meiinep. — M.: [Ipocsemienue, 2009. (37€KTPOHHBIN BapUAHT)

- Tematuueckue tectol. ['eomeTpust 7 — 9 knaccel. M. IIpoceemenune 2008. aBTop
I1. A. AnTeiHOB

- «Tectsl reomeTpus 9» benuikas O. (37IEKTPOHHBIN BapUAHT)

- COoopHuk pabouux mporpamm. ['eometpus. 7-9 kiaccel: mocoOue s yuyurTenen
oOmieoOpazoBar.  Yupexnenuit/(cocraButens T. A. Bypmuctposa). M.:
[IpocBemenne, 201 1r

-IIpe3enTanuu no reoMeTpuu (3IEKTPOHHBINA BapUAHT)

yqe6HO'M€TOI[I/I‘-IeCKI/Iﬁ KOMIIJICKC YVUCHHUKA.

['ecomerpus: yueb, st 7—9 kn. / [JI. C. Aranacan, B. ®. byryzos, C. B.
Kanomries u ap.]. — M.: IIpocsemnienune, 2015

- EpmioBa A.C. CaMocTosITeNIbHBIE U KOHTPOJIbHBIE PA0OTHI 1O anredpe u
reometrpun 1 9 knacca. — M.: Mnekca, 2013

- AnteiHoB I1L.U. T'eomerpusa. Tectsl. 7-9 ki.: YueOHO-meTon. mocodue. — M.:
Hpoda,1997

- 3aJlauyu ¥ ynpaXKHEHUs [0 TEOMETPHUM Ha FOTOBBIX uepTexkax. 7-9 kiaccsl E.M.
Pabunosuy, M. Unekca 2003 r.

- 3uB b. I'. 'eometpust: munakt. matepuansl misi 9 k. / b. T'. 3uB, B. M.
Meiinep. — M.: [Ipocsemenue, 2009. (371€KTPOHHBIN BapHUAHT)

-KOMILIEKThI IEMOHCTPALIMOHHBIX MIJIAHUMETPUUECKUX U CTEPEOMETPUUECKUX TEI
-Tabnuipl 10 MaTemMaTHKe



Hudposbie oOpasoBatesbHbie pecypebl  (HHOP) gas  nmogmepxkku
MOArOTOBKH IIKOJbHUKOB.

1. UaTepHeT-noptan Beepoccuiickoi 0MMMIMabl IKOJIbHUKOB. —
http://www.rusolymp.ru

2. Bcepoccuiickre TUCTAaHIIMOHHBIE 3BPUCTUYECKUE OJIMMITUAIBI IO
maTtematuke. —http://www.eidos.ru/olymp/mathem/index.htm

3. UudopmanimoHHO-TIOMCKOBasI cUcTeMa «3a1auny. —
http://zadachi.mccme.ru/easy

4. 3anaun: “HPOPMAITMOHHO-TIOMCKOBAs CUCTEMa 3a/1a4 110 MaTeMaTHKe. —
http://zadachi.mccme.ru

5. KoHkypcCHBIE 3a/1a4¥ 110 MATEMATHUKE : CIIPABOYHHUK U METO/IbI PEIICHUS. —
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Matepuaisl (OJHBIE TEKCThI) CBOOOTHO paCpPOCTPAHIEMbIX KHUT 110
maTtematuke. —http://www.mccme.ru/free-books

7. MaremaTHKa JUIs IOCTYMaroIMX B By3bl. — http://www.matematika.agava.ru

8. BhIIMyCKHBIE U BCTYNUTEIbHbBIE SK3aMEHBI 10 MATEMATUKE: BAPUAHTHI,
meToauka. — http://www.mathnet.spb.ru

9. OnuMrnuaHbIe 33Ja4M M0 MaTeMaTuke: 0a3a gaHHbIX. — http://zaba.ru

10. MoCKOBCKHE MATEMATHYECKUE OJIMMITHABI. -
http:///www.mccme.ru/olympiads/mmo

11. BupTtyanbpHas IIKOJIa FOHOTO MaTeMaTHKa. —
http://math.ournet.md/indexr.htm

12. bubnnoTeka IeKTPOHHBIX YUeOHBIX MOCOOU IO MaTEMATHKE. —
http://mschool.kubsu.ru

13. O6pazoBarenbHbIi mopTan «Mup anredopb». —
http://www.algmir.org/index.html

14. CnoBapu BCD paznuunsix aBTopos. —http://slovari.yandex.ru

15. D101, BHIOJHEHHBIE C UCTIOIB30BAaHUEM COBPEMEHHOUN KOMITbIOTEPHOM
3D-rpaduku, yBiaeKkaTeaIpHO U MHTEPECHO PACcCKa3bIBAIOIINE O MATEMATHKE U €€
npuioxenusx. —http://www.etudes.ru

16. 3aouHast pu3zUKO-MaTeMaTHUueCcKas IIKoJIa. —
http://ido.tsu.ru/schools/physmat/index.php

17. MunuctepcTBO 00pazoBanust Pd. — http://www.ed.gov.ru;
http://www.edu.ru

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

19. ApxuB yueOHBIX TporpamMm UHGHOPMAIIMOHHOTO 00pa30BaTEIBHOIO MOpTalIa
«RusEdu!». — http://www.rusedu.ru

20. Merasanukionenus Kupuna u Medoaus. — http://mega.km.ru

21. CaiiTel SHIMKIIONE M. — hitp://www.rubricon.ru;
http://www.encyclopedia.ru

22. Bes anemenTapHasi Matemaruka. — http://www.bymath.net



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

Koan-

Koutpoan Hara
Ne Pa3gen, Ha3zBaHMe ypoka B JupakTnyeckue eiMHULBI 00Pa30BaTeILHOIO SHARMIL YecTB Hdom.
NOYPOYHOM INIAHUPOBAHUM npoiuecca 0 3aiaHue
/ yp P pott YYauuxcst IUIaH (hakr A
n/n 4acoB
I verBeprs 18
BBOAHOE NOBTOPEHME. 2
3HATh U IOHUMATD: [IpakTuKyM 1O peLIeHuI0
[ToBropenue. HekoTopsie cBoiicTBa — TOHATHA: MeluaHa, OMCCEKTPHCa, BBICOTA, HanboJee THIMUYHBIX 3314 04.09 Jaxanue B
1 TPEYTrOJIbHUKOB U TpeyroibHHKa, apajuleIorpaMmM, Tpanenus, | u3 Kkypca reomerpuu VI 1 08. 09 rerpan
YeTBIPEXYTOJbHUKOB. poMO, KBaapar. KJ1acca Ha HEKOTOPbIE '
Ymersn: CBOICTBA TPEYTOJILHUKOB U
—  BBINIOJHATH 337a4M U3 pazaenos kypca VIl YEeTBIPEXYTOJIbHUKOB.
KJacca, UCIONb3Ys TEOPUI0: TeopeMa I'pynnoBoii KOHTPOB.
ITosTOpenue. HexoTopele cBOMCTBa ITudaropa, cCBOHCTBO cpenHEeH TMHUH Tecr, npoBepounas 04.09 3ananme B
2 TPEYTOJIbHUKOB U TPEYTOIbHHUKA, (DOPMYITBI BEIYACICHHS pabora. 1 08. 09 TeTpam
YEThIPEXyrOJIbHUKOB. TUIOIIA/IA TPEYTOJIbHUKA; CBONCTBA, '
MPU3HAKHU TapajuienorpaMma, pomoa,
IPSAMOYTOJIbHUKA.
OcHoBHasl Heb: cHOPMUPOBATH MOHITHE BEKTOPA KaK HAIIPABICHHOTO
FJIABA IX. BEKTOPbI. OTpE3Ka, IOKa3aTh y4alMMCs IIPUMEHEHUE BEKTOPA K PELIEHUIO IIPOCTEHIIINX 10
3aJau.
§1. MOHSITUE BEKTOPA. 2
Jlexuust ¢ mpuMEHEHUEM .79, 80,
3HATH ¥ IOHUMATh:
ITonsTue BekTopa. PaBeHCTBO pa3HooOpa3HbIX 11.09- Ne740,
3 — TIOHATHA BEKTOPA, HYJIEBOIO BEKTOPA, IJTHHBI 1
BEKTOPOB. WJUTIOCTPATHUBHEIX CPECTB. 15.09 741,742,
BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, .
['pymmoBoii KOHTPOITH. 746
paBeHCTBa BEKTOPOB.
YMern: [IpakTuueckas padora. C/P _—
4 OTkJagpIBaHUE BEKTOPA OT JAHHOM —  OTKJIAJbIBaTh BEKTOP OT AAHHON TOUKH. o0yuJaromiero xapakrepa. 1 11.09- N'07 4’7 749
TOYKH. CaMOKOHTPOJIb U 15.09 752 ’ ’
B3aMMOKOHTPOJIb.
§2. CJIO’)KEHUE " 3
BBIYNTAHUE BEKTOPOB.
5 CymMma IByX BEKTOPOB. 3aKOHBI KomOuHMpoBaHHBIN ypoK 1 18.09- n.82,83,
CII0KeHHs BeKTopoB. [IpaBmiio (Jlek1ust, mpakTHYECKast 22.09 Ne754, 759




napauicjiorpaMmma.

pabota). BzanmHsIit

3HATh U IOHUMATD: KOHTPOJIb.
— oIepauuy HaJ BEKTOPaMu B reoMeTpuueckoi | Ypok mpaktudeckux C/P.
(hopMme (TIpaBUIIO TPEYTOIHHHUKA, TPABHIIO CaMocTosTenbHOe 18.09- .84, No
6 CyMMa HECKOJIBKHX BEKTOPOB.
napauienorpaMmma, IpaBuiIo H3yueHHE TCOPUH. 22.09 755, 764
MHOTOYT'OJIbHUKA, IPABUIIO0 MIOCTPOCHHS CaMOKOHTPOJIb KOHTPOJIb.
Pa3HOCTH BEKTOPOB U BEKTOPa, 25.09- .85, Ne756
MOJTy4alonIerocs Ipy yMHOKEHHUU BEKTOpa [paxTuxym. ITpoBepounas 29.09 Ne754,
[ BLranTanme BeKTopos. Ha YHUCIIO); C/P. IHauBH. KOHTPOJb. 759(6),
763(6,B)
§3. YMHOKEHUE BEKTOPA —  3aKOHBI CJIO)KECHUS BEKTOPOB, YMHOXKEHUS
HA YU CJIO. IPUMEHEHUE BEKTOpa Ha YUCJIO;
BEKTOPOB K PEIIEHHIO —  (opMyIy [/ BEIYUCIICHUS CpenHEit
3AJAM. JIMHHAM TPATICIUH.
N3ydenne HOBOTO 25.09- 1 .86,
MaTepHaia, 3aKpeIuIeHue 29.09 Ne768, 7609,
8 YMHOXEHHE BEKTOpa Ha YHCIIO. VMeTh: H3YyYEHHOTO0 B IIpoIecce 770,772
) pelieHus 3a1ay.
—  TOJB30BaThCS MPABUIIAMH MTPU TOCTPOCHUH CaMOKOHTPOIb, B3aHM
CYMMBI, Pa3HOCTH BEKTOPOB; BEKTOpA, 2 -
MOJTYYaIoIIerocs: P YMHOXKEHUH BEKTOpa Ha ny’::;;g;f:;ﬁiﬁiﬁwﬂﬁ géig' ;08767’ 5.
HHCIIO; [IpakTuky™m 110 penieHuto 779,781
9 Pemenue 3anau. — TPUMEHATH BEKTOPHI K PELICHUIO 33/1a4;
3agad. [IpoBepounas C/P.
—  HaXOJUTh CPEJHIO0 JINHUIO TPEYTOJILHHKA; VCTHBIA 1 HCEMCHHBIH
—  packJaJabpIBaTh BEKTOP. HHJIMBHJL, KOHTPOJTb.
ToHMEHEHNE BeKTODOB K DELLCHHUIO YPOK KOMILIEKCHOTO 02.10- m.87,Ne786,
10 3ap au p p npuMmenenus 3YH 06.10 787, 790
At yuanuxcs. Ycrusiii ['K.
W3yuenue u ycBoeHue 09.10- m.88,Ne
HOBOT'O MaTepuania B 13.10 793, 794
11 Cpenusis TMHUS Tpareluu. %%Zii;%eqi Zﬂlgjgﬂ sanad.
WNunuBuyanbHbIN
KOHTPOJIb.
12 KOHTPOJIBHAS PABOTA Ne 1 mo YPOK KOHTPOJIS, OIEHKH 09.10- | 12.10
TeMe «BeKTophIy. 3HaHud. OpoHTANBHBII 13.10




| MMMCHMCHHBIN KOHTPOJIb.

rNABA X. METOA4

KOOPOMHAT. OcHOBHAafl LeJIb: HAYYUTh YYaIIUMCS IPUMEHEHUE BEKTOPA K PELICHUIO 331a4. 11
§1. KOOPIMHATHI BEKTOPA. 2
m. 89-90
13 Pa3noxxenue BexTopa 1o 1BymMm Ypok YCBOCHHS HOBBIX 1 16.10-
HEKOJUIMHEAPHBIM BEKTOPaM. 3HaHW{ 1 ymeHwid. M//. 20.10
16.10- 1.89-90,
VYpok u3ydeHus u 20.10 Ne917, 919,
3HATb M NOHUMATB: [IEPBUYHOTO 3aKPEIICHH 920, 921-
14 | KoopauHaThl BEKTOpA. — JIeMMY U TEOPEMY O Pa3JIOKCHUU BEKTOPA 10 | popri parss O/P 1 924
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM; KOHTpOJII/IPYIOI.IJ;aSI.
— TOHATHE KOOPIMHAT BEKTOPA;
— IpaBwWiIa JEHCTBUMI HaJ BEKTOPAMH C YPOK KOHTpOJIS, OLIEHKH U 23.10- Ne925,
3aIaHHBIMHA KOOPAMHATAMH; KOPPEKIUHU 3HAHUH. 27.10 990(a)
15 | Pemenue 3amau. 3AYET Nel. —  TOHATHE paZMyC-BCKTOPA TOUKH, YCTHEIH ONPOC yHaIHXCA 1
—  (opmymbl KOOpIMHAT BEKTOPA Yepes 110 KapTO1KaM.
KOOP/MHATHI €r0 KOHIA M Hauana, koopauHat | PPOHTANbHbIH yCTHBIA
cepeanHbl OTPE3Ka, IJIUHBI BEKTOpa U KOHTPOJIb.
§2. HPOCTEﬂIHI/IE 3AI[AI‘II/I B pacCToAHNA MEXIY ABYMSA TOUKAMU,
KOOPJIUHATAX. —  ypaBHEHUs OKPY>KHOCTH U IPSIMOH, oceit 2
KOOpJMHAT.
YacTuyHO-TIOUCKOBAs 23.10- n.91-92,
16 CBs13p MEXKIy KOOpAMHATAMH BEKTOPA JesTenpHOCT. Tpu 1 27.10 Ne934-936
¥ KOOpAMHATAMU €ro Hayasla ¥ KOHIIA. BCIIOMOTaTEJIbHbIE 3aauu.
M/J1.
Pemenue 3amag mo 06.11- Ne950(06),
17 | Pewerue sanau TOTOBBIM YepTEkKaM. 1 10.11 951(6),947(
' IIpakTukym. YCTHBIN 1 0),
MMUCbMEHHBIA KOHTPOJIb.
§3. YPABHEHUSI Ymers: 3

OKPYKHOCTH U IIPSIMOI.

pacKiiaaAbIBaThL BEKTOP 11O ABYM




HEKOJIJIMHEAPHBIM BEKTOpaM; 06.11- .93,
—  HaXOIUTh KOOPAMHATHI BEKTOPA, . 10.11 Ne959,
- M/]] o npeapIAyIie TemMme 966. 967
—  BBINIOJHATDH ACUCTBHA HAJl BEKTOPAMH, N ,
YpaBHEHHE JTUHUH HA TNIOCKOCTH. (10-15mumn). HoBsrit
18 3aJaHHBIMU KOOPINHATAMI; o 1
YpaBHEHHE OKPYKHOCTH. . TEOPETUUECKUIl MaTepHua B
—  peaTh IPOCTCHIINE 3aatH B KOOPIUHATAX | (o o ol
U MCIIOJIb30BATh UX MPH PELICHUH Oojee
CJIOJKHBIX 3a]1a4;
Il yveTBEpTL 14
—  3amMCHIBaTh YPaBHEHUS MPSMBIX U [IpakTuKyM MO pelIeHUIO 13.11- .94,
19 VpaBHeHus okpykHOCTH. Pemnenue OKPY’KHOCTEH, HCTI0NIB30BaTh ypaBHeHus pu | 3a1ad. C/P oby4aromero 1 17.11 Ne959, 963,
3amad. pelIeHn  3a/1a4; xapakrepa. [InceMeHHbII 966, 968
—  CTPOUTH OKPY>KHOCTH U MPSIMBIE, 3aJaHHbIE KOHTPOJIb.
YpaBHEHUSMHU. VYpok nexuus ¢ 13.11- I1.95,
20 | YpaBHeHHE NPSMOH. HEOO0XO0IUMBIM HaOOpOM 1 17.11 Ne973,974(
3anad. O0yJaroIui TeCT. a), 976, 978
Ypok 00001IeHUS 1 20.11- Ne968, 971,
CHCTeMAaTH3aIiH 3HAHMH. 24.11 941, 934
21 | Pemenue 3amay. 1
IIpakTuxkym.
CP.
YPpOoK KOHTPOJISI, OLIEHKU U 20.11-
KOPPEKIIUHU 3HAHUH. 24.11
22 | Pemrenue 3agau. 3SAUET Ne2. YCTHEIH ONPOC yuaIHXCA 1
110 KapTOUKaM.
@pOHTAIBHBIA YCTHBINA
KOHTPOJIb.
KOHTPOJILHASI PABOTA Ne 2 o YPOK KOHTPOJIA, OLICHKH 27.11- ) 30.11
23 3HaHui. poHTATBHEIH 1 01.12
Teme «MeToa KOOpIuHAT. o
OMCbMEHHBIN KOHTPOJIb.
FNABA Xi. COOTHOLUEHMUA o ‘
MEXY CTOPOHAMM M CHOBHAS 1eJIb: IO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH JITOPUTMAMHU 14
peLeHUs IIPOU3BOJIbHBIX TPEYTOJIbHUKOB.
YrinAMM TPEYIroJibHUKA.
8§1. CHHYC, KOCUHYC
3HATH U IOHUMATD: 3

TAHI'EHC YIUIA.




—  TOHATHS CHHYyCa, KOCHHYCa M TAHT'€HCa IS M/ (mpoBepOYHBIHi). 04.12-
yrios ot 0o 10 180°; AKTyanuzanus 08.12
CuHyc, KOCHHYC, TAHT€HC yTJIa, —  OCHOBHOE TPHTOHOMETPHYECKOE TOXKICCTBO; | HCOOXOIMMBIX 3HAHHIL. m.97,98,
24 | OCHOBHOE TPUTOHOMETPHUUECKOE —  (OpMyJIBI IPHBEICHHS; CaMocTosTeNnbHOE Nel011,
TOXJIECTBO. —  (hOPMYJTBI /TS BEIYMCIEHHS KOODHHAT U3yueHHE MaTepHala 1o 1012
TOYKH; COOTHOIIEHHS MEKLYy CTOPOHAMHU U YIEOHHKY 1 10TI-0H
YIJIaMK TPEYTOJILHUKA: mureparype. CaMOKOHTP. 5
. becena, onuparomasics Ha n.97-
o5 ®dopmyiel npuBeaeHus. DopMyITBI — TEOPEMY O IUIOIIAAH TPEYTONLHUKA, s ng’HHﬁ II\)/IaTeHII/IaJ'I 04.12- 99 Nol013-
JUUIS BEIYUCIICHUS KOOPAMHAT TOYKH. — TCOPCMBI CHHYCOB U KOCHHYCOB, P Y II\)/I / ’ 08.12 101 5-
U3MEpHUTENbHbIE paOOThI, OCHOBAHHBIE Ha cmenue sanad. M/JL.
HCTIONb30BAHUH 3THX TEOPEM; ccnenosatiue.
—  METOBI PEIICHHs TPEYTOITEHUKOB. TIpennoxuts 10Ka3ath: 0
CHHYCBI CMEXHBIX YTJIOB
aBHBI, @ KOCUHYCHI 11.12-
26 | Pemrenue 3agau p y
CME)XHBIX yTJIOB 15.12
BBIPKAIOTCS B3aUMHO
MIPOTHUBOMOJIOKHBIMA
YHCJIAMH.
§2. COOTHOLUEHUS MEXIY
CTOPOHAMMU U YIJIAMH
TPEYI'OJIBHUKA.
Ypok n3ydeHus u n.100,101,
27 Teopema o oA TPEYTrOAbHUKOB. MEPBUYHOIO 3aKPETUICHUS 11.12- Nel021,
Teopema CHHYCOB. HOBBIX 3HaHUU. becena. 15.12 1023,
M//1. 1025(a, B)
KoMOuaMpOBaHHEIH ypOK:
JIEKIUSL, 3aKpeTIeHNe
Ymern: A, 34Kp n. 100-102,
. M3yYEHHOTO MaTepuasa B 18.12-
28 | Teopema KOCHHYCOB. —  CTpOUTH YTJIBI, Nel025(a,
MIpOLIECCE PEMICHUS 3aad, 22.12
—  BBIYHMCIATH KOOPJUHATHI TOUYKH C TIOMOIIBIO C/P oGyuaromero e, X, 3,1)
CHHYCa, KOCHHYCa ¥ TAaHT'€HCa YTJIa; xapaKTepa
—  BBIYMCIIATH IUIOMIA/Ib TPEYTOJIBHUKA 110 JBYM qaCTI/I‘IHO-.HOI/ICKOBaH
CTOPOHAM U YTIIy MEXITy HUMH;
JesITeIbHOCTD (3aII0JTHEHNE
KitroueBrle 3agaun 110 TEME —  pemarb TPEyroJIbHUKH. 18.12- Nel026,
29 Tabmuubl). CaMOKOHTPOJI,
«Pemienne TpeyroI-HUKOBY. 22.12 1028

WHIUBUY JIbHBIA
KOHTPOJIb.




YPOKI/I KOHTPOJIA, OLICHKU 1

PellIcHIE TheVTONLHAKOR KOpPPEKLUHU 3HAHUM. 5 25.12- Ne1030,
30 pey ’ YCTHBIIH onpoc yyamuxcs 29.12 1032
31 o kaproukam. TK.
YPOK IPAKTUUECKUX
CaMOCTOSITETTFHBIX PaboT. 24.12- n.104,
32 | UsmeputensHble pabOTHL. . 1 ' Ne1036,
CaMOKOHTpPOITb, TPYIITIOBOI 28.12 1037
KOHTPOJIb.
111 yeTBEpTHL 20
[IpakTrKyM MO peLeHuto 08.01- Nel060(6),
33 | Pemenue TpeyroabHUKOB. 1 1061(6),
3anaq. C/P. 12.01 1063
KOHTPOJIBHAS PABOTA Ne 3 o YPOK KOHTPOJISI, OLEHKH 08.01-
34 | reme «COOTHOLICHUS] MEXKILY 3HaHui. OpoHTANBHEII 1 12' 01
CTOPOHAMU M YTJIAMH TPEYTOJIbHHUKAY. MUCbMEHHBIN KOHTPOJIb. '
83. CKAJISIPHOE 3
NMPOU3BEJEHUE BEKTOPOB.
VYron mexay Bekropamu. CkaisipHoe | 3HATh M NIOHUMATh: 105, 106,
M/J1. O3HaKkoOMUTEIbHAS
MIPON3BEJCHNE BEKTOPOB. CKalsIpHOE | — OIpeesieHHe CKaJIIpHOTO POU3BEACHUS 15.01- Ne1039,
35 i JICKITUS, pEIICHUE 3a/1a4. 1
MIPOM3BEJICHIE BEKTOPOB B BEKTOPOB; 19.01 1040, 1041,
CaMOKOHTPOJIb.
KOOpJIMHATAX. —  YCJIOBHE NEPIEHANKYISIPHOCTH HEHYJIEBBIX 1042
BEKTOPOB, 3akpenueHne n3y4eHHOro
CRaTAPHOE IhOH3BeNCHIE BekTonos | BBIPAKCHUE CKASIPHOTO MPOM3BEIICHUS B | MaTepHana B mpolecce 15.01- m. 107, 108,
36 P P A - p KOOPJMHATAX U €r0 CBOMCTBA. pelieHus 3aad. 1 ) Ne1044,
B KOOPJIMHATAX M €T0 CBOMCTBA. O6yuaromii TeCT. 19.01 1047. 1052
CaMOKOHTpPOITb.
Ymern:
IIpuMeHeHne cKansspHOro ~  OOBACHATE, HTO TaKoe yrom Mexcty N3yuenue HOBOro
P P BEKTOPAMU; M 22.01- Nel055,
37 | mpousBeneHHsI BEKTOPOB K PELICHHIO matepuia. [Iposepounas 1
— NIPUMEHATH CKAJSIPHOE POU3BEICHIE 26.01 1073
3aja4. paborta (10MuH.).
BEKTOPOB TP PEIICHUH TEOMETPUIECKUX
3ajad.
FJ1ABA XIl. AJIMHA OcHoOBHAasI eJb: PAaCIIMPUTh U CUCTEMATH3UPOBATh 3HAHUS yYalluxcs 00 12

OKPY>XXHOCTU U NNOLLAAD

OKPY’KHOCTSIX 1 MHOTOYTOJIbHUKAX.




KPYIrA.

§1. IPABUJIBHBIE
MHOTI'OYT' OJIbHUKH.

3HaThL ¥ HOHUMATD !

Pemenue 3agay no

HpaBriibHEIH MHOTOYTONTbHHK. —  OmnpeJeNeHue NPaBUIbHOTO MHOTOYTONBHUKA; | roToBbIM PHCYHKAM. 22 01- 1109, 110,
38 | OKpY*KHOCTB, ONMCAHHAS OKOJIO —  TeopeMbl 06 OKPY)KHOCTH, OIIUCAHHOH OKOMO | {3yuerue HOBOrO 26.01 Nel081,
NPaBUIBHOTO MHOTOYTOJIbHUKA. NPaBHJIBHOrO MHOTOYTONBHAKA, 1 watepiana. Tecr, 1083, 1084
OKPY>KHOCTH, BITUCAHHOM B MPaBHJIbHBII VI3yueHne 1 NepBUTHOE
MHOTOYTOJIbHUK, 3aKpEIIEHHE HOBOTO L1l
39 OKpy>XHOCTh, BIIMCAHHAS B —  (opmyIbI ISt BRIYHUCICHHS YIUIA, IOMANH U | vatepuia. 29.01- N'Ol 08’ 5
NPaBUIIBHBIA MHOTOYTOJIbHHK. CTOPOHBI HPaBHIILHOTO MHOTOYTOJIBHIKA 1 CamocTrosiTensHas pabora ¢ 02.02 1(_)86 ’
pajauyca BIIMCAHHON B HETO OKPY>KHOCTH. y4eGHIKOM. IPOBEPOUHAS
C/P. UK.
@®opMyJIbl 15l BBIYUCICHHS IUTOLIAAN IIpaxTuteckas pabora a1l
40 | PABHIIBHOTO MHOTOYTOIbHIKA, €10 YHacTUYHO-IOUCKOBAsI ' 29.01- N910§7(3—
g{;@i?;:)iﬁéﬂﬂyca BITMCAHHOH YMeTh: nearensHOCTh. CK 11 BK. 02.02 5), 1089
Pemenve 3a71a4 Ha BHIYMCIICHUE —  BBIYHUCJATE ITOMIAN W CTOPOHBI PABUIIBHBIX | M/JT ipoBepOYHBIH. Nel08S(3-
IUIOMIA/IU, CTOPOH MPAaBHILHOTO MHOTOYT'OJIbHHKOB, paJnyCOB BIIMCAHHBIX U [IpakTUKYMBI 110 PELIEHUIO N
pex MHOT'OYTOJIbHUKA U PaJInyCOB OIHCAHHBIX OKPYKHOCTEH; 3ajnay. KonTpomupyrormas 05.02- 5).1090,
42 i 16.02 Ne1091
BITMCAaHHOH M OMIMCAHHOM —  CTPOHTD MPaBHIILHBIC MHOTOYTOILHIKH € C/P. Temaruueckuit 1094 1’095
OKPY/KHOCTH. HOMOIIBIO IIUPKYJIS M JINHEHKH. KOHTPOIIb. ’
43 [TocTpoenne npaBUIBHBIX [IpakTnueckas padora. CK 19.02- m.113,
MHOTOYTOJIbHUKOB. u VK. 23.02 Nel100
§2. JVIMHA OKPY’KHOCTHU U
IMJIOLIAIb KPYTA.
3HaTh U MOHUMATH:
—  (hOpMyJIbI TTHHBI OKPY>KHOCTH H JIyTH Msyuenue nosoro
OKDYAEOCTH, Mmarepuaia B popme 19.0 m.114,
44 | [InvHa OKPYXKHOCTH. —  (bOPMYJTBI IUIOMIATH KPYTa U KPYTOBOTO JIeKIHH. 3aKperuienne 23' 02- Nel104(s,r,
_ MaTepHaja B IIpouecce : 11), 1108
CceKTopa. pelIeHUs 3a/1a4.
45 | Tnomam xpyra. YMmeThb: S:MOCTOHTGHBHOG 26.02- m.115,Nel1
—  BBIYHCIIATH JUIMHY OKPY)KHOCTH, [UIUHY JIyTH yHCHUE TCOpNH. 01.03 14, 1116(a,




OKPY>KHOCTH; HUccnenopanue. 0), 1117(a)
—  BBIYMCIIATH TUIOIIAAb KPyTa U KPYrOBOTO B3anmokoHTpOIb,
CeKTopa. CaMOKOHTPOJI.
N3ydenune HoBOTO n.116,
. 26.02-
46 | Ilnomame KpyroBoro cekropa. Matepuana. O0yJaromui 0103 Nel120,
tect. UK. ' 1121, 1123
[IpakTrkyM MO peLeHuto
47 Pewenue 3anau iigﬁ{&\l;llfg I;GPO‘IHaﬂ o 04.03- Nel 111,
A G 08.03 1112, 1122
WHIBHIYaJIbHBIN
KOHTPOJIb.
YPOK KOHTpOJIsI, OUEHKU U
Pemenwne 3amaq o TeMe riaBsl KOPPEKLIH 3HAHHH.
8 YCTHBII ONpoc yyamumxcs 04.03- Nell126,
48 «/lmmHa OKpYKHOCTH U IIOLAAb
10 KapTOUKaM. 08.03 1128
kpyra». 3AYET Ne3. . .
TemaTtnueckuii yCTHBIH
KOHTPOJIb.
KOHTPOJIbHA S PABOTA Ne4 no
YPOK KOHTpOJISA, OLICHKH U 11.03-
49 | teme «/nnHa okpyxHOCTH 1 N
Koppekuuu 3Hanui. GK 15.03
TUTIONIAJIh KPYTay.
FNABA Xill. ABWKEHME. OcHoBHAasI eJb: MO3HAKOMHTH C MMOHATHEM JABHYKCHHUS HA TNIOCKOCTH:
CUMMETPUSMH, TApAIUIETHHBIM MEPEHOCOM, IIOBOPOTOM.
81. IOHATHUE ABUXEHUS.
3HATH U IOHUMATD: § OGyqatolIHii TecT. 1103,
50 OTo0OpaskeHHe MIOCKOCTH Ha ce0sl. —  ONpCACNICHUE NBIKCHUA 1 €ro CBOUCTBA, Hrposoii ypok. Pabora B 15' 03 m117,
51 [onstue nemkenus. OceBas u —  TIpUMCPBI ABIKCHIA. OCCBYIO M LICHTPAIIBHYIO | rpymimax. Pemenue 3a1au 18.03,— Nel148,
[EHTpaJIbHAst CHMMETPHH. CUMMCTpUH, ITapalIC/IbHbIN TIEPEHOC U o Teme «OceBast u 22' 03 1150
HIOBOPOT; [IEHTPAJIbHASI CHMMETPUI» '
§2. IAPAJUIEJILHBIN — TIpH IBWXEHHH Jr00as Gurypa nmepexoauT B
IMEPEHOC ¥ TIOBOPOT. pasHyio ei purypy;
—  DKBUBAJICHTHOCTH IMOHSTHI HAIOXKEHUS U TIpakTHyeckas paGoTa 1o 116
. ABHKCHUA. teme «[lapanienbHblii 18.03- D
52 | IlapamnensHEII TIEpeHOC. Nel162,
MEPEHOC.». CAMOKOHTPOIIb, 22.03 1164. 1165

WHIUBUY IbHBIN




KOHTPOJIb.

VI yeTBepTh 16
53 POBCP p ) 05.04, 1168, 1171,
IToBopor. Oecena, MPaKTHKYM, 2
54 C/P oBv1aIOmero 8.04- Nel169,
yHaom 12.04 1170
XapakTepa.
Ypoku 000011IeHYS U 8.04-
55 | Pemrenue 3agau mo teme . CHCTCMATHSAILIH SHATHH. 12.04, Ne 1173,
. YMmers: [IpakTUKyM O PENICHUIO 2
56 | «IlapamensHeiii neperoc. IloBopor». 15.04- 1175,
—  OOBSICHATH, UYTO TAKOE OTOOpaKEHHUE 3agad. [Iposepounas C/P.
. 19.04
IJIOCKOCTH Ha ceOs; UK.
—  CTpouUTh 00pa3bl PUTyp MPH CUMMETPUSIX, YPpoK KOHTPOJISA, OLIEHKH U
napajuieIbHOM TIEpPEHOCEe U IIOBOPOTE; KOPPEKIINU 3HAHUH.
57 3adeT 1o Teme «JIBHKeHUsY. — pemiats 337a9u C IPAMEHEHUEM JIBIKEHUM. YCTHBIHN ONpocC ydanuxcs 1 15.04-
3AUYET Ne4. 10 KAPTOUYKAM. 19.04
TemaTuyeckuil yCTHBIN
KOHTPOJIb.
YpoK KOHTpPOJIs, OLEHKHU
KOHTPOJIBHAA PABOTA Ne5 no 3HaHUM. 22.04-
58 . 1
TeMe «/IBIKEHUSI. OpoHTANBHBIN 26.04
MUCbMEHHBIA KOHTPOJIb.
AKCUOMbI MJIIAHUMETPUM. 2
UccnenoBarensckas
Honumarts: JeSITEIIbHOCTh: UTOTH
59 AKCHOMaTHUYECKUIl METOJ B —  aKCHOMAaTHYECKOE IMMOCTPOSCHUE T€OMETPHH; paboTHI 10 TTpoeKTy «B 1 22.04-
T€OMETPHUH. —  OCHOBHBIE aKCHOMBI €BKJIMIOBOM T€OMETPUH, | HOUCKAX UCTUHEI». 26.04

reometpun JlobaueBckoro.

YueHnuueckue
npe3eHTanuu: «l'eomeTpust




HpI/IMepBI HCIIOJIB30BaHUA aKCUOM

JloGaueBckoroy, «Kak
JOKa3aThy.
I'pynmnoBoii KOHTPOJIb.

KomMOuaMpOBaHHEI ypOK:

60 | mpu pereHuM 49 JCKIHA, IPAaKTUKYM, 29.04-
pH petiie Jaia C/P o0Oyuaromero 03.05
JIOKa3aTeIbCTBE TEOPEM.
XapakTepa.
MUTOroOBOE NOBTOPEHME
m.14-23,Ne
61 | TpeyroabHUK. éggg- 156-158,
' 168
n.70-78,
62 | OKpyXHOCTb. gg'gg' Ne713, 716,
KomOuHMpoBaHHBIE YPOKH. 122
3akpeIuieHHe 3HAHWM, YMEHMH W HaBBIKOB, | YPOKH 3aHUMATEIbHBIX 06.05- m.40-48,
63 | YeThIpeXyroNbHUKH. MOJYYEeHHBIX Ha ypOKax MO JaHHBIM TeMaM (Kypc | 3a/ad, 9K3aMEeHAIIHOHHBIX 10.05, Ned26, 432,
64 | MHOrOyroabHHKH. reoMeTpun 9 kiacca). YMeHue pabotaTh C | 3amad4 u T.I1. PaboTta c 13.05- 437,
Pa3IMYHBIMUA UCTOYHUKAMU HH()OPMAIIHH. JIOTIOJTHUTETbHBIMU 17.05 Nea38, 433,
HUCTOYHUKAMU 431
UHQOPMAITUH. 13.05-
23 BekTopel. MeTon koopauHaT 17.05,
66 PBI- Ml KOOpT . 20.05-
24.05
67 JBrxeHus. 24.05

68

Hrorosoe 3ausarue.




