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IHacmoprt padoueil mporpaMmmal

Ha3zBanme, aBTOp U  TrOI
U3aHUA NPEAMETHOH y4eOHOH
NPOrpaMMabl (mpumepHoI,
aBTOPCKOIl), Ha OCHOBeE
KOTOpOM paspadorana Padouas
nporpamma

Pabouas nporpaMma cocraBieHa Ha
ocHOBe «lIprmepHOI mporpaMmel
OCHOBHOTO 00111eT0 00pa30BaHMUs.
bypmucrtposa T.A.. IIporpammel
00111e00pa30BaTENbHbBIX YUPEKICHUH.
['eometpust. 7-9 kiaccel. M.
ITpocsemenue, 2010.

Y4eOHUKH

[I'eomerpusi: yued, mms 7—9 ki JI. C.
AranacsH, B. ®@. Byrysos, C. B.
Kanomues u np. — M.: IIpocsewienue,
2020

O0béM yueOHOr 0 BpeMeHH 68 uacoB
Pe:xum 3ansarui 2 4Jaca B HEEII0
YpoBeHb 00y4eHnst 0a30BbII




MNOACHUTEJIBHAA 3AITMCKA

PaGouas mporpamma 1mo reomeTpur cocTtaBieHa Ha ocHoBe dDenepabHOTO
rOCYyJapCTBEHHOTO  00pa30BaTeIbHOIO  CTaHAAapTa  OCHOBHOTO o011ero
oOpa3zoBaHusi, MPUMEPHON MPOrpaMMbl 00I1€00PA30BATEIBHBIX YUPEKIACHUN IO
reoMeTpuu 7-9 Kiaccel, kK yaeOHOMY KoMmrIuiekcy misi 7-9 knaccoB (aBtopsl JI.C.
Aranacsan, B.®. byrysos, C.B. Kagomues u ap., coctaButeins T.A. bypmucrposa
—  M: «IIpocsemienuey», 2008), denepambHOro TepedHs  Y4COHHKOB,
PEKOMEHIIOBAaHHBIX WJIM JIOMYIIEHHBIX K HCIIONB30BAaHUIO B 00pa30BaTEIbHOM
mpoiecce B 00pa3oBaTENbHBIX YUPEKICHHUSIX, Oa3MCHOTO Y4eOHOro IIJiaHa,
aBTOPCKOT'0 TEMaTUYECKOro MJIAaHUPOBAaHUS YIEOHOrO MaTepraia u TpeOOBaHUMN K
pesyabTaraM  obmiero oOpas3oBaHus, TpeAcTaBiieHHBIX B DenepaibHOM
rOCY/IapCTBEHHOM 00Pa30BaTEIbHOM CTaHIApTe 00Iero o0pa3oBaHMs.

Jlannass paGouasi mporpaMma KOHKPETHU3HPYET COJEp)KaHHE MPEAMETHBIX
TeM 00pa30BaTEeNbHOTO CTaHIApTa W NaéT MPUMEPHOE pachpeaeiieHre y4eOHBIX
9acoB IO pas3feiaM Kypca, KOHKPETH3MPOBaHA Ha WCIOJIb30BaHHE Y4YeOHHMKA
I'eometpust 7-9 kmaccer: yue6. mis obmeodpazoBar. opranuzanuii/ [JI.C. ATaHacsH,
B.®. byry3os, C.B. KagomiieB u ap.]. — 5-¢ uza. — M. : Ilpoceemenue, 2015.

Hesab 00yyenusi:

" OBJIaJICHUE CHCTEMON MaTEeMaTUYE€CKUX 3HAHUU W yMEHUH, HEOOXOIUMBIX
JUJIS1 IPUMEHEHUS B TPAKTUYECKON AEATEIbHOCTH, U3YYEHUS] CMEKHBIX TUCIUTUINH,
IPOJODKEHHST 00pa30BaHUS;

" WHTEJUIGKTyaJbHOE  pa3BUTHE, (POpPMHUPOBAHUE  KAuyeCTB  JIMYHOCTH,
HEOOXOAMMBIX YEJIOBEKY IS TTOJHOLICHHOM >KM3HM B COBPEMEHHOM OOIICCTRBE:
SICHOCTh U TOYHOCTb MBICIIA, KPUTUYHOCTHh MBIIUJICHUS, UHTYULUS, JJOTUYECKOE
MBIIIJIEHUE, BJEMEHThl  ATOPUTMUYECKOM  KYJIbTYPhI, TMPOCTPAHCTBEHHBIX
PENICTaBICHUH, CITOCOOHOCTh K MIPEO0JICHUIO TPYAHOCTEH;

* ¢dopMuUpOBaHUE NPEACTABICHUNH 00 HACIX W METOJaX MaTEeMaTHKU Kak
YHUBEPCAIBHOIO SI3bIKA HAYKH U TEXHUKH, CPEACTBA MOJEIUPOBAHUA SIBICHUU U
MIPOIIECCOB;

" BOCIHUTAaHHUE KYJIbTYPhl JIMYHOCTH, OTHOLIEHUS K MaT€éMaTHUKE Kak K 4acTu
00111eueI0OBEYECKON KYJIbTYPhI, TOHUMaHUE 3HAYMMOCTH MaTeMaTUKH JJIsl HAy4HO-
TEXHUYECKOIr0 Iporpecca,

" [puoOpeTeHHWE KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MNPAKTUYECKU
3HAYMMBIX YMEHHH, (POpMHpOBAHHE S3bIKA OIMUCAHUS OOBEKTOB OKPY/KAIOIIETO
MHUpa, JUIA Pa3BUTHUS MPOCTPAHCTBEHHOIO BOOOPAKEHUS W WHTYMIIUH, MaTEMaTH-
YECKOU KYJbTYpPBI, JJII 3CTETUYECKOro BOCHHUTaHUA oOydaroumuxcs. M3ydeHue
T€OMETPHUH BHOCHUT BKJIQJI B Pa3BUTHE JIOTHUECKOT'O MBIILICHUS, B (POPMUPOBAHHUE
MOHSTHS JOKa3aTeIhCTBA.

3agaum:

o dbopMHupOBaHWE TMOHUMAHUS, YTO TEOMETPHUYECKHE (OPMBI SABISIOTCS
UJICT3UPOBAHHBIMU 00pa3aMu peabHbIX 00BEKTOB;



®  OBJIAJEHUE S3BIKOM TEOMETPUHM B YCTHOM H TNHCbMEHHOH (opme,
rEeOMETPUYECKUMHU 3HAHUSMU U YMEHUSMH, HEOOXOAUMBIMU Uil H3Yy4EHUs
IIKOJBHBIX €CTECTBEHHO - HAYYHBIX JUCLHHUILINH;

o OBJIaJICHUE IIPAKTUYECCKMMHU HABBIKAMHU MCIOJIB30BAHUS TI'€OMETPUYECKUX
MHCTPYMEHTOB I U300pakeHus: (GUryp, HaXOXKIAEHUS UX pa3MEPOB;
. pa3BUTHE  JIOTMYECKOT'O  MBIIUICHUS,  AITOPUTMHYECKOM  KYJIbTYpHI,

MPOCTPAHCTBEHHOTO  BOOOpaXEHWs,  WHTYUIIUH,  HEOOXOOUMBIX IS
MPOJOIHKEHUST 00pa30BaHMS U JJII CAMOCTOSTENLHOM JAESITEIbHOCTH;

. dbopMuUpoBaHUE YMEHHUS TMPOBOJUTH APTyMEHTAIMIO CBOETO BHIOOpa WU
XOJla PEIICHUs 3aJla4u, CIIOCOOHOCTH CTPOUTHh W HCCIENOBATH IMPOCTEUIITNE
MaTeMaTHYeCKHe MOJCIM TpH pEIICHUH TPHKIAAHBIX 3a1ad, 3agad |3
CMEXHBIX NHUCIHIUIMH, YIIyOJICHWE 3HAHWK 00 OCOOCHHOCTSAX NPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K MCCIIEIOBAHUIO TPOIIECCOB U SIBJIICHUN B MPUPOJIE
H OOIIIECTBE.

Coneprxkanue nporpamMmbl

BBoaHoe noBTopenue

I'naBa 9,10. Bektopsbl. MeTox KOOpPAUHAT.

ITonstue BekTopa. PaBeHCTBO BEKTOPOB. CIIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha YMUCIO. Pa3noxkeHne BEKTOpa IO IBYM HEKOJUIMHEAPHBIM
BekropaMm. Koopaunatel Bektopa. Ilpocrefimme 3amadyn B KOOpAMHATAX.
YpaBHEHHSI OKPYXKHOCTH M IpsAMOU. [IpuMeHeHune BEKTOpPOB MW KOOPAMHAT IIpU
peuieHny 3aaa4.

Hesab: HayuuTh OOY4YarOIIMXCS BBIMNOJHATH JACUCTBUS HAJ BEKTOpPaMHU Kak
HAIPaBJICHHBIMU OTPE3KAMM, YTO BAXKHO JJIsi MPUMEHEHHUS BEKTOPOB B (PU3HKE;
MO3HAKOMUTH C HCMOJb30BAHUEM BEKTOPOB M METO/a KOOPAWHAT MPHU PELICHUH
r€OMETPUYECKUX 3a/1a4.

Bexrtop ompenensercs Kak HalpaBJICHHbIA OTPE30K M JIEUCTBUS HaJ
BEKTOpPaMHU BBOJSTCS TaK, KaKk 3TO NPUHATO B (U3MKE, T. €. KaK JACUCTBUA C
HampaBiIeHHbIMU oOTpe3kaMu. OCHOBHOE BHUMAaHHUE JODKHO OBITH YAEIEHO
BbIpAOOTKE YMEHMI BBIIOJHATH ONEPAllMU HaJ BEKTOpaMu (CKJIaabIBaTb BEKTOPHI
[0 IpaBujaM TPEYTOJbHHKA W MapajulesiorpaMMa, CTPOMTb BEKTOpP, PaBHBIN
pPa3HOCTH [BYX [aHHBIX BEKTOPOB, & TAaKXE BEKTOpP, PABHBIN INPOU3BEICHUIO
JAHHOT'O BEKTOPA Ha JJAHHOE YUCIO0):

Ha npumepax nmokaspiBaeTcsl, KaK BEKTOPBI MOT'YT IPUMEHATBCS K PEIICHUIO
reoMeTpuyeckux 3anad. Jlemoncrpupyercs 3¢p(HeKTUBHOCTh NPUMEHEHUs (OpMy
JUISL KOOPIHWHAT CEPEAWHBI OTpPE3Ka, PACCTOSHHUS MEKIYy JABYMS TOYKAMH,
YPaBHEHHM OKPYKHOCTH W IPSMOM B KOHKPETHBIX T€OMETPUUYECKHX 33]1a4ax, TEM
caMbIM JaeTcs MPEJCTaBJICHUE 00 U3YUYEHUU T'€OMETPUUECKUX (UTYpP C TTIOMOILBIO
METOIOB aJIr€OPHI.

I'naBa 11. CooTHomEeHHsI MeK1y CTOPOHAMH H YIJIAMM TPeyroJibHUKA.
CraJsisipHoe npousBeeHue BEKTOPOB.

CuHyc, KOCUHYC Y TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pemenue
TpeYroJbHUKOB. CKalsIpHOE MNPOU3BEACHUE BEKTOPOB M €ro IPUMEHEHUE B
T€OMETPUYECKUX 3a/1a4ax.



Heab: pa3BuTh yMeHHE OOYYaIOIIUXCS MPUMEHSATH TPUTOHOMETPUUECKUU
amnrmapar IpHu PEeIICHUU T€OMETPUUECKUX 3a]1ay.

Cunyc u xocunyc moboro yriaa or 0° mo 180° BBomATcS ¢ MOMOIIBIO
€IUHUYHON TOJYOKPY>KHOCTH, JTOKA3bIBAIOTCS TEOPEMbI CUHYCOB U KOCHHYCOB U
BBIBOAUTCS  €lle ojaHa QopMmyna IUIOMAAXM  TPEYroJbHUKU  (MTOJIOBUHA
NPOU3BEICHUS JIByX CTOPOH HA CHHYC yrja MEXKAY HHMH). OTOT amnmapar
MPUMEHSIETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkansspHoe TIPOM3BEACHHE BEKTOPOB BBOJAUTCS Kak B  (pusuke
(mpou3BeAeHUE JJIs1 BEKTOPOB Ha KOCUHYC yria MeXIy HUMHU). PaccMaTtpuBaroTcs
CBOMCTBA CKaJIIPHOI'O TMPOU3BEJACHUSI W €ro MNpPUMEHEHHUE TPU PELICHUU
F€OMETPUYECKHUX 3a/1a4.

OcHOBHOE BHUMaHHE CJEAYeT YJEIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO ammnapara MNpu PElIeHUH TE€OMETPUYECKUX
3a/1a4.

I'maBa 12. JIinHAa OKPYKHOCTH M IUIOIIA/Ib KPYra.

[IpaBunbHble ~ MHOrOYroiibHUKM.  OKpPY)KHOCTH,  OINHKCAHHAasi  OKOJIO
IPaBUJILHOIO MHOTIOYIOJIbHMKAa M BIIMCaHHas B Hero. llocTpoeHue mpaBUIIbHBIX
MHOTOyroJIbHUKOB. JlnmnHa okpyxHoctu. [Inomans kpyra.

Heab: pacmdpuTh 3HaHHWE OOYYAIOIMIMXCA O  MHOTOYrOJIbHUKAX;
PaccCMOTPETh MOHSATHUSI JJIUHBI OKPYKHOCTH U TUJIOIIAIU Kpyra U (GOpMYJIbl JJIsl KX
BBIYUCIICHUS.

B Hauvasie TeMbl Jaercd ONpEAEICHUE MPABHIBHOTO MHOTOYIOJIbBHUKA H
paccMaTpUBalOTCsl TEOPEMBI 00 OKPYXKHOCTSX, OMHUCAHHOW OKOJIO MPaBUIHLHOTO
MHOTOYIOJIbHUKa M BIHCAaHHOW B Hero. C MOMOIIbIO OMUCAHHOW OKPYKHOCTH
pemaroTcs 3a1aud O MOCTPOEHUH MPABUIILHOI'O HMIECTUYTOJbHHUKA U MPABUIBHOTO
271-yrojibHUKA, €CITU JJaH MPaBUJIbHBIN JI-yTOJIbHUK.

@opMyJIbl, BRIPAKAIOIIUE CTOPOHY MPABUILHOTO MHOTOYTOJIBHUKA U PaInyC
BIIMCAHHOM B HEro OKPYXHOCTH Yepe3 paJuyC OMUCAHHOW OKPYKHOCTH,
UCIIONB3YIOTCS TIpU BBIBOAEC (DOPMYJ JUIMHBI OKPY>KHOCTH M IUIOIIAJAM Kpyra.
BriBon onupaercs Ha UMHTYUTUBHOE TMPEJCTABICHUE O TMpeAene: Mpu
HEOTPAaHUYECHHOM YBEJIMYEHUU 4YHCIA CTOPOH IMPABHIBHOTO MHOTOYIOJIbHHUKA,
BIIMCAHHOT'O B OKPYXHOCTb, €0 MEPUMETP CTPEMUTCS K JITIMHE ITOW OKPYKHOCTH,
a TIoIAb — K IUIOIIAIN KPYra, OTPaHUYE€HHOTO OKPY>KHOCTBIO.

I'naBa 13. /IBu:keHust.

OtoOpaxkenne 1iIockocTd Ha cebs. Illonsitue nBuwxkenusa. OceBas u
HeHTpaibHasgs cuMmmerpud. l[lapamnensHbii nepenoc. IloBopor. Hanoxenus wu
JBUKCHUSL.

Heab: mnO3HAKOMUTH OOYYAIOIIMXCA C TOHATHEM JBHUXKEHUS U €ro
CBOMCTBaMH, C OCHOBHBIMM BHUJAMH JIBDKEHUH, CO B3aUMOOTHOIICHUSMU
HAJIO)KEHUU U JBUKEHUM.

JIB>KeHrEe TUIOCKOCTH BBOJUTCA KaK OTOOpaXKeHHE IIJIOCKOCTH Ha cels,
COXpaHSIOIIEe PacCTOsTHUE MeXy Toukamu. [Ipu paccMOTpeHUU BUJIOB JIBUKEHUU
OCHOBHOE BHUMAHHE YJIEJSETCS MOCTPOSCHUI0 00pa30oB TOYEK, MPSIMBIX, OTPE3KOB,
TPEYrOJbHUKOB TMPU OCEBOM U IIEHTPAJIBHOW CHUMMETPUSX, [apauieIbHOM
nepeHoce, mnoBopore. Ha sddexTHhIx npuMepax Moka3bpIBaeTCs MNPUMEHEHUE
JBUKEHUH TIPU PEIICHUU T€OMETPUYECKUX 3a]1ay.



[loHsATHE HANOXKEHUS OTHOCUTCS B JaHHOM Kypce K YHCIY OCHOBHBIX
moHATUH. JlOKa3pIBaeTCs, YTO TIOHATUS HAJIOKCHUS W JIBWDKCHUS SIBIISFOTCS
SKBUBAJICHTHBIMU: JIIO00€ HAJIOXKEHUE SBISETCA JBUKEHHUEM IUIOCKOCTH H
oOpartHo. M3yueHne nokazaTrenbCcTBa HE SIBIACTCA 00sS3aTeIbHBIM, OJJHAKO CIETYET
PaccMOTPETh CBS3b MOHATHI HATOKCHUS U JIBHKCHHUS.

IHoBTOpeHue. Pemienue 3agay.

Heanb: IloBropenne, o00OIIEHWEe M CHUCTEMAaTH3alUsl 3HAHUW, YMEHUU H
HABBIKOB 32 KypcC TeoMeTpuu 9 kiacca.

Mecto npeamera B perepaibHOM 0a3MCHOM y4eOHOM IIaHe

CornacHo  ¢QenepanbHoMy  0azucHoMy — ydyeOHOMY  IJIaHy — JUId
oOpa3oBaTebHBIX YUpexaeHud Poccuiickoit denepaliuu Ha U3y4eHUEe reOMEeTpUn
B 9 Kj1acce OTBOAUTCS 2 4 B HEAEIIIO, BCETO 68 u.

B ToM uymcne KOHTpOJbHBIX paboOT — 6 4YacoB, KOTOpBIE pacIpeiesieHbl MO
paznenaMm cruenyromuM obpazoM: «Merton koopauHaT» 2 yaca, «COOTHOILIEHHE
MEXAY CTOPOHAMHU M YIJIaMH TpeyrojibHuka» 1 dac, «/lmmHa OKpYXKHOCTH U
miomans kpyra» 1 wac, «J/Ipmwxkenuss» 1 uwac mu 1 4Yac Ha HTOrOBYIO
aJIMUHUCTPATUBHYIO KOHTPOJIbHYIO padoTy.

JlaHHO€ TMJaHUPOBAHHME ONpeNeisieT JOCTAaTOYHBIA 00beM  y4eOHOTO
BPEMEHU ISl NOBBIIIECHUS MAaTEMaTUYECKUX 3HAHUM YYalllUXCS B CPEAHEM 3BEHE
IIKOJIbI, YIYYLICHHs] YCBOCHUS IPYTUX YU€OHBIX PEAMETOB.

KonndectBo 4acoB mo TemMaM HM3MEHEHO B CBSI3HM CO CIIOXHOCTBIO TEM.

[IpomexxyrouHas  aTrectauusi  HOpOBOAUTCS B (opMe  TECToB,
CaMOCTOATENBHBIX, TPOBEPOYHBIX Pa0OT M MaTeMaTHyecKux AUKTaHToB (mo 10 -
15 MHHYT) B KOHIE JIOTMYECKHM 3aKOHUYEHHBIX OJIOKOB Y4eOHOro marepuana.
Hrorosas arrecranus npeaycMOTpEeHa B BHUJIE AJIMUHUCTPATUBHOM KOHTPOJIBHOU
paboTHL.

YpoBeHb 00yueHns — 0a30BBIM.



Temarnyeckuid mjiaH

HaumenoBanue
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BEKTOPOB
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IloBTOpEHue

Kypca
ITAHUMETPHH
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TpeOoBaHus K yPOBHIO NOATOTOBKH 00y4al0IIMXCH

B xone mpenopaBanus reomeTpuu B 9 kiacce, paboThl HaJ (HOPMHUPOBAHHUEM Y
oOydJaromuxcs TMEPEeYUCICHHBIX B MNpPOrpaMMe 3HAHUW W YMEHUH cleayer
oOpaiath BHUMaHUE Ha TO, YTOOBI OHHM OBJIAJICBAJIM YMEHHUSIMH 00LIey4eOHOro
Xapakrepa, pa3HOOOpa3HbIMU CIOCO0AMM AeATeIbHOCTH, TPUOOPETAIN OIIBIT:

IUTAHUPOBAHUSA U OCYHIECTBJICHHUS QJITOPUTMHYECKOW  JEATEIbHOCTH,
BBITNIOJTHEHUS 3a/IaHHBIX U KOHCTPYUPOBAHHUS HOBBIX aJITOPUTMOB;

pelIeHHs] pa3HOOOPa3HBIX KJIACCOB 3a/1ay M3 Pa3IMYHBIX Pa3leioB Kypca, B
TOM YHCJIE 33]1a4, TPEOYIOIIMX TTOUCKA MTYTH U CIIOCOO0B PEIICHMUS;

UCCIIEIOBAaTENbCKOM  JIEATENIbHOCTH,  Pa3BUTHS  WMJAEW, IPOBEICHUS
AKCIIEPUMEHTOB, 0000IIEHNs, TOCTAHOBKU U (POPMYIMPOBaHUS HOBBIX 33]1a4;

SCHOI'O, TOYHOrO, TIPaMOTHOI'O H3JIOKEHUS CBOMX MBICIEH B YCTHOW U
MMCbMEHHOW PEYH, UCIIOIb30BAHUS PA3JIMYHBIX SI3bIKOB MAaTEMATHUKU (CIOBECHOTIO,
CUMBOJIMYECKOI0, Tpa)uyeckoro), CBOOOAHOrO MEPEXoja C OJHOrO s3blka Ha
OpYroM Ui WIUTFOCTPALIMK, UHTEPIIPETALIMH, APTYMEHTALIMHU U I0Ka3aTEIbCTBA;

IIPOBEICHUS JO0Ka3aTEeJIbHBIX PAaCCyXACHUH, apryMEHTAlluM, BbIIBH)KECHUS
TUMOTE3 U UX 00OCHOBAHUS,

IIOWCKA, CHCTEMAaTH3alluy, aHalu3a M Kilaccupukanuu HH(pOpMaLuy,
UCMOJb30BaHUsI  Pa3HOOOpa3HbIX HMH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIOYas
y4eOHYI0 U  CIPaBOYHYIO JIMTEpPATypy, COBpPEMEHHbIE HWH(OPMAIIMOHHbIE
TEXHOJIOTUH.

3HATH/MOHUMATD:

* 3HaYCHHWE TEOMETPUHU JUISI PEUICHHS 3a]lad, BO3HHMKAIOIIMX B TCOPUU U
MPAKTUKE, IMUPOTY M B TO JKE€ BpPEMsl OTPAaHMYCHHOCTh TPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K aHalu3y M WCCIEJOBAHHIO MPOIIECCOB U
SIBJICHUH B MPUPOJIC U OOIIECTBE;
3HaYEHWE TMPAKTHKH W BOIPOCOB, BO3HHUKAIONIUX B CaMOH T'€OMETPHH,
st (QOPMHUPOBAHUS W PA3BUTHS MATEMaTUYECKONM HAYKH, HCTOPHUIO
BO3HMKHOBEHUS U Pa3BUTHUS T€OMETPHU;

YHUBEPCAJIBHBIA  XapakTep  3aKOHOB  JIOTWKHU MaTEeMaTHYECKUX
paccyXIeHul, HMX TPUMEHUMOCTh BO BCEX OOJACTSIX YEI0BEUYECKOU
JEATEIIbHOCTH;

BEPOSITHOCTHBIN XapakTep Pa3IMUHbIX MIPOLIECCOB OKPYKAIOIIETO MUPA.

YMmerh:
" [I0JIb30BAThCA TE€OMETPUYECKUM SI3bIKOM JUIsI  ONHCAHUA IPEAMETOB
OKpY’KaloIllero Mupa;

" pacro3HaBaTh TeOMETpUYECKHe (Urypbl, pa3nuuath HX B3aUMHOE
PAacIoNIOKEHUE;

" p300pakaTh TEOMETPUYCCKHE (PUTYPHI; BBITIOJHATh YEPTEHKH TIO YCIOBUIO
3ajJ1a4; OCYIIECTBISITh IPeoOpa3oBaHue Guryp;

" BBIYKCIIATH 3HAYCHHS T€OMETPHYECKUX BEJIMYUH (IUIMH, YTJIOB, ILIOMIAEH),
B TOM YHCJIE: OMPECNATh 3HaY€HNE TPUTOHOMETPHIECKUX (QYHKIIUN TIO



3aJJaHHbIM 3HAYEHUSIM YIJIOB; HAXOAWUTh 3HAYEHHS TPUTOHOMETPUUYECKHX
GyHKUMHA 1O 3HAYEHHIO OJHOW W3 HUX; HAXOJUTh CTOPOHBI, YIJbl U
IUION[AAM  TPEYrOJbHUKOB, JYI' OKPYXHOCTH, IUIOIIAJEH OCHOBHBIX
reOMETPUYECKUX PUTYp U PUTYpP, COCTABIEHHBIX U3 HUX;

pelaTb IeOMETPUYECKHUE 3alaHUsl, ONUPAsACh HA HW3YyYEHHBIE CBOMCTBA
buryp W OTHOLIEHUWA MEXAYy HUMH, TMPUMEHSS JOMNOJHUTEIbHbIE
MOCTPOEHUS,  aireOpavyeckuii ¥  TPUTOHOMETPUYECKUH  ammapar,
COOOpaKeHUs CUMMETPUH;

MIPOBOJIUTH JOKA3aTEIbHBIE PACCYXKIEHUS IMPU PELICHUM 3a/1a4, UCIOJb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYXKUBAsE BO3MOKHOCTH JIJISl UX UCTIOJIb30BAHUS;
pelaTh NpocTeHINe INTAHUMETPUYECKHE 3a]1a4U B IPOCTPAHCTBE.



HepequL y‘l@ﬁHO-METOIll/I‘leCKOI‘O odecrnevyeHust

yqe6HO'MeTOHHq€CKHﬁ KOMIIJICKC YVYNTCIIA:

- l'eomerpust:  yued, it 7—9 xu. / [JI. C. Aranacsn, B. ®. byrysos, C. B.
Kanmommes u np.]. — M.: IIpocsemenue, 2015

- Mzyuenue reomerpun B 7, 8, 9 Kitaccax: METOJ, PEKOMEHIAIMH: KH. JUISl yIUTEIS
[ [JI. C. Atanacsu, B. ®. Byry3os, 0. A. I'maskoB u np.]. - M.: IIpocBericuue,
2008 (37eKTpOHHBIN BapHaHT)

- EpmioBa A.C. CaMocTosATenbHBIE U KOHTPOJIbHBIE pa0OTHI TIO anredpe u
reometpuu 1 9 knacca. — M.: Unekca, 2013

- AnteinoB ILU. T'eomerpusa. Tectbl. 7-9 ki.: YueOHO-meTon. mocobue. — M.:
Hpoda,1997

- 3amaun 1 ympaxHEHUs 110 TeOMETPUM Ha TOTOBBIX 4YepTexax. /-9 kmaccel E.M.
Pabunosuu, M. Uiekca 2003 .

- 3uB b. I'. 'eometpusi: mupmakt. marepuansl 1 9 ki./b. I'. 3us, B. M.
Meiinep. — M.: IIpocsemenue, 2009. (351eKTPOHHBIN BapUaHT)

- Tematuueckue Tecthl. ['eomerpust 7 — 9 kmaccel. M. Ilpocsemenue 2008. aBTop
I1. A. AnTeIiHOB

- «Tectsl reomeTpust 9» benuikas O. (37EKTPOHHBIN BapUaHT)

- COoopHuK pabouux mporpamm. ['eomerpus. 7-9 kiaccel: mocobue sl yuauTesen
oOmreobpazoBar.  Yupexnaenuit/(coctaButrens T. A. bypmucrpora). M.:
IIpocemienue, 201 1r

-IIpe3enTanuu Mo reoMeTpuu (JIEKTPOHHBIN BapUaHT)

yqe6HO'M€TO):[I/I‘I€CKI/II7I KOMIUJICKC YYCHHKA.

I'eomerpust: yue6, mis 7—9 xi. / [JI. C. Aranacsa, B. ®. byrysos, C. B.
Kanomriies u np.]. — M.: IIpocBemenue, 2015

- EpmioBa A.C. CaMocTosTenbHBIE U KOHTPOJIbHBIE padOTHI IO anredpe u
reomeTpun g 9 kiacca. — M.: Mnekca, 2013

- AnreiHoB IL.U. T'eomerpusi. Tectbl. 7-9 ki.: YueOHO-meToa. mocobue. — M.:
Hpoda, 1997

- 3aauu U yIpa)xxHEHUs 110 T€OMETPUM Ha TOTOBBIX yepTexkax. /-9 xiaccsl E.M.
PabunoBuu, M. Uiekca 2003 .

-3uB b. I'. 'eomerpus: numakt. matepuansl a9 ki / b. I'. 3uB, B. M.
Metinep. — M.: [IpocBemenue, 2009. (35eKTpOHHBIN BapHaHT)

-KoMIuiekThl 1eMOHCTPAIMOHHBIX TUTAHUMETPUUYECKUX U CTEPEOMETPUUYECKUX Tell
-Tabnuiipl MO MaTeMaTuKe



HudpoBbie oOpa3zoBatenbHble pecypesl  (HHOP) nas  mommepkku
MOArO0TOBKHU HIKOJIbHUKOB.

1. NnTepHer-nopran Beepoccuiickol oMMMIUaabl MIKOJIbHUKOB. —
http://www.rusolymp.ru

2. Bcepoccuiickue TuCTaHIIMOHHBIE SBPUCTUUECKUE OTUMITAAIBI 110
maTtemaruke. —http://www.eidos.ru/olymp/mathem/index.htm

3. MndopManinoHHO-TIONCKOBAs cUCTEMa «3a1admy. —
http://zadachi.mccme.ru/easy

4. 3anayu: nH(GOPMALIMOHHO-TIOUCKOBAsI CUCTEMA 33J1a4 10 MaTeMaTHKe. —
http://zadachi.mccme.ru

5. KoHKypcHBIE 3a/1aui 0 MaTeMaTHKE : CIPAaBOYHUK M METOJIBI PEIICHUS. —
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuassbl (MOJTHbIE TEKCTHI) CBOOOIHO PACTIPOCTPAHSIEMbIX KHUT 10
matematuke. —http://www.mccme.ru/free-books

7. MaTtemaTHKa JIJIs TOCTYIAIOIMX B By3bl. — http://www.matematika.agava.ru

8. BrinmyckHbie U BCTYNMUTEIbHBIE SK3aMEHBI 10 MaTEMATUKE: BAPUAHTHI,
Mmetoauka. — http://www.mathnet.spb.ru

9. OauMnuaaHbIe 330a4M 110 MaTeMaTHKe: 0a3a gqaHHbIX. — http://zaba.ru

10. MockoBCcKuE MaTeMaTUYECKUE OTUMITHAIBI. -
http:///www.mccme.ru/olympiads/mmo

11. BupTryanbHas IIKoJIa FOHOTO MaTeMaThKa. —
http://math.ournet.md/indexr.htm

12. bubnmoTeka 3JIEKTPOHHBIX YIEOHBIX TOCOOMH IO MaTeMaTHKE. —
http://mschool.kubsu.ru

13. O6pa3zoBarenbHbIi nopTan «Mup anredpb». —
http://www.algmir.org/index.html

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

15. OTr0/1b1, BHITIOJIHEHHBIE C UCIIOJIb30BAHUEM COBPEMEHHON KOMITbIOTEPHOMN
3D-rpaduku, yBiekaTeIbHO U HHTEPECHO PACCKA3bIBAIOLIUE O MATEMATHKE U €€
npuioxenusx. —http://www.etudes.ru

16. 3aouynas ¢puzMKO-MaTeMaTUYECKas MIKOJa. —
http://ido.tsu.ru/schools/physmat/index.php

17. MunucrepctBo oopazoBanus PD. — http://www.ed.gov.ru;
http://www.edu.ru

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

19. ApxuB yueOHBIX IporpaMM UHPOPMAITMOHHOTO 00Pa30BaTEILHOTO MOpTasia
«RusEdu!». — http://www.rusedu.ru

20. Merasurnuknoneaus Kupuina u Medoaus. — http://mega.km.ru

21. Caiitsl sHIMKIONIEAMM. — hitp://www.rubricon.ru;
http://www.encyclopedia.ru

22. Bces anemenTapHas mareMaruka. — http://www.bymath.net
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Koan-

KonTpoas Hdara
Ne Pa3nes, Ha3BaHUe ypoKa B JnakTHYecKue eIMHNIBI 00Pa30BaTeILHOIO SHARMIA YecTB Jom.
NOYPOYHOM IJIAHMPOBAHUHT npoiecca 0 3aaHue
) yp p pou yuammxcs maaH | dakr A
n 4acoB
18
BBOAHOE NOBTOPEHME. 2
3HATh ¥ NOHUMATH: [TpakTHKyM 1O pemeHno
IToBTOpenue. Hekoropsie cBoiicTBa —  TIOHATHS: MeluaHa, OMCCeKTpHCa, BHICOTA, HanOoJIee TUIMMYHBIX 3a/1a4 04.09- Sananne B
1 TPEYTOITHLHUKOB U TPEYrOJIbHUKA, TTAPAJIIEIOrpaMM, TpareLus, u3 kypca reometpuu VI 1 07'09 TeTpam
YETBIPEXYT OJIbHUKOB. pomO, KBajpart. KJIacca Ha HEKOTOphIE '
YmMmern: CBOWCTBA TPEYTOJIbHUKOB U
—  BBIOJHATH 3a/1a4n U3 pasnenoB Kypca VI YEThIPEXYT OJIBHUKOB.
KJ1acca, UCHONb3ys TEOPHIO: TeopeMa I'pynIoBoii KOHTPOJIb.
[ToBTOpenue. Hekoropeie cBOMCTBA ITudaropa, cBOHCTBO CpeaHEN TMHUA Tect, npoBepouHas 04.09- anane B
2 TPEYroIbHUKOB U TPEyroNbHUKA, POPMYIIBI BHIYUCICHUS pabora. 1 07' 09 TeTpam
YeThIPEXyrOJIbHUKOB. TUTOIAIN TPEYroJIbHUKA; CBOMCTBA, '
MPU3HAKHY apajuieiorpaMma, pomoa,
IPSIMOYTOJIHHKA.
OcHoBHAasI HeJib: chOPMHUPOBATH MMOHATHE BEKTOPA KaK HAIPaBICHHOTO
FJNABA IX. BEKTOPbDI. OTpE3Ka, OKa3aTh yYaUMCsl IPUMEHEHHE BEKTOPa K PEIICHUIO IPOCTEHIIIAX 10
3azad.
81. IOHATUE BEKTOPA. 2
Jlexus ¢ mpuMeHeHnEM
3HATH U IOHUMATh: K P .79, 80,
Ilonstre BexTopa. PaBeHCTBO Pa3zHOOOPa3HBIX 11.09-
3 —  TIOHATHS BEKTOPA, HYJIEBOr0 BEKTOPA, IJIMHBI 1 Ne740,
BEKTOPOB. WIUTIOCTPATUBHBIX CPENICTB. 14.09
BEKTOpa, KOJUTMHEAPHBIX BEKTOPOB, . 741,742, 746
I'pyniioBoil KOHTPOJIb.
paBeHCTBa BEKTOPOB.
Ymers: IpakTuueckas pabora. C/P
4 OTKIIaJpIBaHNE BEKTOPA OT JAHHOMH —  OTKJIAJBIBATh BEKTOP OT JAHHOW TOYKH. 00yJaroIero xapakrepa. 1 11.09- m. 81, No747,
TOYKH. CaMOKOHTPOJIb U 14.09 749, 752
B3aUMOKOHTPOJIb.
§2. CJIOXKEHHUE " 3
BBIYUTAHUE BEKTOPOB.
5 CymMa JIByX BEKTOPOB. 3aKOHEI Kom0OunupoBaHHbIl ypok 1 18.09- m.82,83,
cioxeHus BekTopoB. [Ipaswiio (Jexuusi, mpakTHYecKasi 21.09 Ne754, 759




mapajiiejiorpaMmma.

pabora). B3anMHsIi

3HaTh M MOHNMATH: KOHTPOJTb.
—  OleparyuM HaJl BEKTOpaMu B reoMeTprueckol | Ypok mpakrudeckux C/P.
(dhopMme (TIpaBUIIO TPEYTOJIBHHUKA, TPABUIIO CamocrosiTenpHoe 18.09- .84, Ne 755,
6 CyMMa HECKOJIbKHUX BEKTOPOB.
napaiesiorpaMmma, IpaBHIio W3YYCHHE TCOPUH. 21.09 764
MHOrOYTOJIbHUKA, TIPABUJIO TOCTPOCHHUS CaMOKOHTPOJIb KOHTPOJI.
Pa3HOCTH BEKTOPOB U BEKTOPA, 25.09- .85, Ne756
TTOJTyYarOIETOCs P YMHOKEHUH BEKTOpa ITpakTukym. [IpoBepouHas 28.09 Ne754,
7 Brrananue BeKTopos. Ha YHCJII0); C/P. NaauBua. KOHTPOJIb. 759(6),
763(0,B)
83. YMHOXEHUE BEKTOPA —  3aKOHBI CJIOKCHUS BEKTOPOB, YMHOKCHHUS
HA YUCJI0. IPUMEHEHHUE BEKTOPA HA YHCJIO;
BEKTOPOB K PELIEHUIO —  (opMyJTy ISl BBIYMCIIEHHS CPEIHEN
3AJAY. JIMHUM TpaIeuu.
Nzyuenune HOBOTO 25.09- 1 .86, No768,
MaTepuaia, 3aKperieHIe 28.09 769, 770,772
8 YMHOXEHHE BEKTOpa Ha YUCIIO. VMeTh: U3y4EHHOT'0 B IpoIiecce
pelieHus 3aaad.
—  TIOJIb30BAThCs MPABUIJIAMH TIPH TOCTPOCHUH C
CYMMBI, pPa3HOCTH BEKTOPOB; BEKTOpA, AMOKONTPOID, B3ANM.
MOJTYYAIONIETOCs TP YMHOXKEHUH BEKTOpa Ha Ypox obobmenms 1 . 2.10- .86, Ne775-
B CUCTEMATH3aIY 3HAHWH. 5.10 779,781
’ . [pakTHKyM IO pEIICHUIO
9 Pemenne 3amay. —  NPUMEHSATH BEKTOPBI K PEIICHHUIO 337124,
3agad. [Iposepounas C/P.
— HaxoIuTb CPCIHIOIO JIMHHUIO TPECYT'OJIbHUKA, VCTHEIN ¥ MTHCEMEHHEI
—  pacKiazpIBaTh BEKTOD. WHMBHL, KOHTPOITb.
TP HMCHEHIE BEKTOPOB K DelICHIIO YPOK KOMITJICKCHOT'O 2.10- m.87,Ne786,
10 P p p npumenenus 3YH 5.10 787, 790
3ajad. .
yuanmxcs. Y crabiid I'K.
Wzydenne 1 ycBoeHHE 09.10- m.88,Ne 793,
HOBOT'0 MaTepuania B 12.10 794
poIIecce pelieHuns 3a/1a.
11 | Cpemnsist TUHUS TpaICIUH. Tposepounas C/P.
MHnuBuayanbHbIA
KOHTPOJIb.
12 KOHTPOJIbHASI PABOTA Ne 1 o YPOK KOHTPOJISA, OIICHKH 09.10-
Teme «BeKTophD». 3HaHWI. OPOHTATLHBIN 12.10




| ITMCEMCHHBIN KOHTPOJIb.

rNABA X. METOA

KOOPVHAT. OcHOBHasl IeJIb: HAYINUTh yJaIUMCS IPIMEHEHHE BEKTOPA K PEIICHUIO 33/1a4. 1
81. KOOPIUHATBI BEKTOPA. 2
P . 89-90
13 a3JoKeHUEe BEKTOPA 10 IBYM Ypoxk YCBOCHHS HOBBIX 1 16.10-
HEKOJUIMHEAPHBIM BEKTOPaM. 3HaHWI 1 ymeHuit. M/]1. 19.10
16.10- .89-90,
Ypok n3ydeHus u 19.10 Ne917, 919,
3HATH U IOHUMATD: MEPBUYHOTO 3aKPEITICHHUS 920, 921-924
14 Koopaunaret Bexropa. — JIEMMY M TEOPEMY O Pa3JIOKEHHUHU BEKTOpa 10 | HOBLIX 3HaHui. C/P 1
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM; KOHTPOJIMPYIOLIAs.
— TOHATHE KOOPAMHAT BEKTOpa;
— IpaBuIIa JefcTBUI HaJ BEKTOPaMU C Y pOK KOHTpOJIs, OLCHKU U 23.10- Ne925,
3aJIaHHBIMHA KOOPJIMHATAMHU; KOPPEKLIUU 3HAHUI. 26.10 990(a)
15 | Pemenne 3amau. 3AUET Nel. —  TIOHATHC Pa/1yC-BCKTOPa TOTKH, Y CTHEIH ONPOC yyanmxes 1
- —  (opMyIIBI KOOPIWHAT BEKTOpA Yepe3 110 KApTOYKaM.
KOOP/IMHATHI €r0 KOHI[A M Hadasa, koopuHar | PPOHTaIbHbIN yCTHEIA
CepeauHBbl OTpe3Ka, JUIMHBI BEKTOpa U KOHTPOJIb.
§2. IPOCTEMIIWE 3AJJAYM B PacCTOSHUS MEXKIY IByMS TOUKaMH;
KOOPJIMHATAX. —  ypaBHEHHS OKPYKHOCTH U MPSIMOH, oceit 2
KOOpJMHAT.
YacTHIHO-TTOUCKOBAs 23.10- m.91-92 ,
16 CBs13b MEXy KOOPJJUHATAMU BEKTOPa JesITeNbHOCTD. TpH 1 26.10 Ne934-936
¥ KOOpPJIMHATAMH €ro Havaja 1 KOHIIA. BCIIOMOTaTEeJIbHBIC 3aa4H.
M/]I.
Pemmenne 3agay mo 9.11- Ne950(0),
TOTOBBIM YEPTEIKAM. 13.11 951(6),947(6
17 Pemenne sanas. HpaKTI/IKyM.pYCTHLH‘/’I u 1 , © ©
M CBMEHHBIN KOHTPOJIb.
§3. YPABHEHUS Ymerb: 3

OKPYKHOCTH Y IIPSIMOIA.

pacKiiaabIBaTb BEKTOP 110 ABYM




HEKOJUTHHEapHBIM BEKTOpaM; 9.11- .93, Ne959,
—  HaAXOIUTh KOOPJWHATHI BEKTOPA, N 1311 966, 967
= M/]] 1o mpeasIAyIeh TemMe
VpaBHEHHE TMHUH Ha TIJIOCKOCTH —  BBIMOJHATE ACHCIBUA HAXL BCKIOPAMH, (10-15mum). HoBprit
18 P ’ 3a/laHHBIMU KOOPAMHATAMU; - 1
YpaBHEHHE OKPY>KHOCTH. o ’ TEOPETUIECKUI MaTepual B
—  pelarh MPOCTEHIINE 3890 B KOOPIMHATAX | (opor oo o
Y MCTIONIb30BAaTh UX IIPHU PeIlieHnH Oonee
CJIOXKHBIX 3a/1a4;
14
—  3amKUChIBaTh yPaBHEHHs NMPSIMBIX U [IpakTHKyM 1O pEeIeHNIO 16.11- .94, Ne959,
19 VpaBHeHHs1 OKpY)KHOCTH. PereHne OKPY>KHOCTEHN, UCITOJIb30BaTh ypaBHeHus nipu | 3a1a4. C/P obyyaromero 1 20.11 963, 966, 968
3amad. peLIeHUH 33/1a4; xapakrepa. [IncbMeHHBI
—  CTPOUTBb OKPYXKHOCTHU U IIPSIMBIC, 3aJaHHBIE KOHTPOJIb.
ypaBHEHHSIMH. Ypok nexiusi ¢ I1.95,
20 | YpaBueHue npaMOii. HEO0OXO0JMMBIM Ha0OpOM 1 16.11- Ne973,974(a),
3aniad. O0yJaronuii TecT. 20.11 976, 978
Ypok 00001eHus 1 20.11- Ne968, 971,
CUCTEMATH3alH 3HAHHH. 2311 941, 934
21 | Pemenue 3anay. 1
IIpakTKyMm.
CP.
YPOK KOHTPOJISI, OLIEHKH U 20.11-
KOPPEKIIUU 3HAHUH. 2311
22 | Pemenne 3agau. 3SAYET Ne2. YCTHEI ONPOC yHaumxcs 1
10 KAPTOYKaM.
@pOHTAIBHBIN YCTHBIN
KOHTPOJIb.
KOHTPOJIbHASI PABOTA Ne 2 1o YPOK KOHTPOIIA, OLICHKH 27.11-
23 B 3HaHUi. OPOHTAIIBHBIN 1 30.11
Teme «MeTox KoopAuHaTY. o
HCBMEHHbII KOHTPOIIb.
FMIABA XI. COOTHOLIEHUS OcHOBHAasI IeJIb. IO3HAKOMUTD YYAIIUXCS C OCHOBHBIMH aJITOPUTMaMHU
o Tl (o) el Ll L pEeLIeHUS TPONU3BOJIBHBIX TPEYTOJIbHUKOB. 150
YrnAMMU TPEYIrOJibHUKA.
81. CUHYC, KOCUHYCH
3HaTh M NOHUMATh: 3

TAHI'EHC VYTIA.




— TIOHSTHS CUHYCA, KOCUHYCa U TaHTEHCAa JIJIs M/J1 (mpoBEpOYHBIHA ). 27.11-
yrios ot 0o 10 180°; AxTyanuzanus 30.11
CuHyc, KOCUHYC, TAaHTEHC YIJIa, —  OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO; HEOOXOMMBIX 3HAHUH. 1.97.98
24 | OCHOBHOE TPMIOHOMETPUYECKOE —  ()OpMyJIBI IPUBEICHNUSE CamocrosiTensHoe Nel O’ 1 1: 1012
TOXACCTBO. —  (OpMyYIIBI IS BEIYUCIIEHUS KOOPIAUHAT M3Yy*CHIC MaTCpHalta 1o
TOYKH; COOTHOLICHHS MEXKTy CTOPOHAMH H y4eOHUKY H JIon-0i
YIVIAMH TpeyrobHUKA: nureparype. CaMOKOHTP.

o5 ®opmyiel ipuBeacHus. Dopmyrisl — Teopemy O IUIOIIAI1 TPEYTOJbHUKA; Ej;igi;z?ﬁﬂizf;giziﬂ Ha 410- 19]_99;(;1013_
JUTSL BRIYUCTICHUS] KOOPAMHAT TOYKH. — TEeOpeMBbI CHHYCOB U KOCUHYCOB; P —— : 7.12 1015
W3MEpUTENbHBIE pabOoThl, OCHOBAaHHBIE HA - -

UCIIONIb30BAaHHUH ITHX TEOPEM; Hccaenoanne.
—  METOBI PEIIeHUs TPEYrOJIbHUKOB. TIpeIuIonRuTh A0KasaTh: 0
CHHYCBI CMEXHBIX yIJIOB
26 | Pemenne sanau PaBHBI, 8 KOCHHYCHI 412-
CMEXHBIX yTJIOB 7.12
BBIPAYKAIOTCS B3aHMHO
IPOTUBOIOIOKHBIMU
YHUCIIAMH.
§2. COOTHOMWEHUSA MEXIY
CTOPOHAMMH U YI'IAMHU
TPEYI'OJIbHUKA.
Ypok n3ydeHus u 1.100.101 Nel
97 Teopema o MI0IIaAM TPEYT OIBHUKOB. MIEPBUYHOrO 3aKPETIICHUS 11.12- 021 1’023’
Teopema cuHycOB. HOBBIX 3HaHuii. Becena. 14.12 102'5 (a B)’
M/]I. ’
KoMmOMHMpOBaHHBIN YPOK:
VMeTh: JICKIIUS, 3aKPEIUICHNE 1. 100-102,
28 | Teopema KOCHHYCOB. —  CTpOUTH YIJbl; M3YHCHHOTO MaTcprara b 1112- Nel025(m, e,
IpoLecce pemeHwus 3a1ad, 1412
—  BBIYUCISTH KOOPJMHATHI TOUYKH C TOMOIIBIO C/P oGyuaromero XK, 3,1)
CHHYCa, KOCHHYCa U TaHTeHCa yIJia; XapaKTepa.
—  BBIYMCIIATS IUIOMIA/Ib TPEYTOMBHAKA 10 IBYM [~ — o =~
CTOpOHAM M yTIIy MEK1y HUMH;
KoroueBrle 3a1auu 1o Teme —  pemaTh TPEVTOIbHUKH. AEATEEHOCTE (3aNOMHEHMe 18.12-
29 p peyr Tabnuibl ). CaMOKOHTPOJTB, Nel1026, 1028
«Pemrenne TpeyronsHUKOBY. 21.12

WHIVBH Ty JTEHBINA
KOHTPOJTb.




YPOKI/I KOHTPOJIA, OUCHKU 1

18.12-

KOPPEKIIUU 3HAHUH. 21.12,
30 Perenue TpeyroibHUKOB. A —— 2 2512 Ne1030, 1032
31 o kaproukam. TK. 38.12
YPOK MpakTHYECKUX
30 | Vismepurensuse paGots: CaMOCTOSTEIILHBIX paboT. 1 25.12- m.104,
P p ' CaMOKOHTPOJIb, TPYNITOBON 28.12 Ne1036, 1037
KOHTPOJIb.
20
[IpakTHKyM 1O pEeILIeHNIO 11.01- Ne1060(6),
33 | Pemenue TpeyroibHuKos, 3agaq. C/P. 1 15.01 1061(6), 1063
KOHTPOJIbHAS PABOTA Ne 3 mo YPOK KOHTPOJISI, OLIEHKU 11.01-
34 TeMe «COOTHOIIEHUS MEXTY 3HaHuil. OpoHTATBHBIH 1 15'0 1
CTOPOHAMH U YTJIaMH TPEYT OJIbHUKAY. UCBMEHHBII KOHTPOIIb. '
83. CKAJISIPHOE 3
MPOU3BEJEHUE BEKTOPOB.
Yron mexay Bekropamu. CkamsipHoe | 3HATH M IOHMMATh: M/JL. OsHakoMuTe bHAS 105. 106
35 | MPOM3BE/ICHNE BEKTOPOB. CxaysipHOE | —  ompejelieHHe CKaISPHOTO IPOM3BEICHHUS e — 1 18.01- Nol (’)3 9, ’10 40,
MIPOU3BEICHUE BEKTOPOB B BEKTOPOB; CaMOKOHTPOITH 22.01 1041 1042
KoopvHatax. —  YCJIOBHE EPIEHAUKYIIAPHOCTH HEHYIJIEBBIX ] '
BEKTOPOB; 3aKperuieHne n3y4eHHOro
CKanApHOE MPOH3BeCHNE BEKTOpOB | BBIP2XKCHHE CKaJLIPHOTO TIPOM3BE/ICHUA B | MaTepHaia B nporecce 18.01- n. 107, 108,
36 o KOOPIMHATAX M €r0 CBOMCTBA. pelieHus 3a1ay. 1 Nel044, 1047,
B KOOpPJAMHATAX U €T0 CBOMCTBA. O6yuarommii Tect 22.01 1052
CaMOKOHTpPOJIb.
Ymers:
IIpuMeHeHue CKaIsIpHOro B ES;:SH;TA;’, IO TAKOE YroJ MexiLy N3yyeHnue HOBOTro 25 01-
37 | mpou3BeICHUS BEKTOPOB K PEIICHHIO PaMi; marepuia. [IpoBepounas 1 29'01 Nel055, 1073
sanad. — TNIPUMEHSTH CKAISIPHOE ITPOHU3BEICHHE pa6ota (10Mu. ). .
BEKTOPOB IPH PEIICHUN T€OMETPHUYECKUX
3ajad.
FNABA Xii. AWHA OcHoBHasl IeJIb: pac cucTeMa OB a ampxcs 00
OKPYXKHOCTM UM NNOWAAD c 1eJIb. PACIIMPHUTh M CUCTEMAaTH3UPOBATh 3HAHUS YUAIINXCS O 12

KPYTA.

OKPYXHOCTAX U MHOI'OYT'OJIbHUKAX.




§1. IPABUWIBHBIE
MHOTI'OYT'OJIbHUKMU.

[IpaBUIIbHEIN MHOTOYTOJIbHUK.

3HATh ¥ IOHUMATD:

Pemrenune 3amgau no

n.109, 110,

—  OTIPE/ICTICHHE NPABUIIBHOIO MHOTOYTONBHUKA, | [oToBEIM PHCYHKAM. 25.01-
38 | OxpyxHOCTb, OMCAHHASI OKOJIO —  TeopeMbl 06 OKPY’KHOCTH, OMHCAHHON OKOJIO Vi3yucHiie HOBOTO 2901 Nel081, 1083,
MPABUIBHOTO MHOTOYTOJIbHUKA. NPABHIIBHOrO MHOTOYTONBHAKA, 1 warepuana, Tect. 1084
OKPY>KHOCTH, BIIMCAHHOMN B TIPaBUJIbHBIN VI3yueHne i epBHIHOE
MHOTOyT'OJIbHHK, 3aKperieHHe HOBOTO
39 OKpy>KHOCTb, BIIMCAHHAS B —  (opMyJIBI JUIst BEIMHCIICHHS YIIa, IO 1 MaTepHia. 1.02- n.111,
MPaBUIIbHBIN MHOTOYTOJIbHHUK. CTOPOHBI NPABUJIBHOT'O MHOI'OYT'OJIbHUKA U CamocrosiTenpHas pabora ¢ 5.02 Nel085, 1086
paauyca BOHCAaHHOW B HETO OKPYKHOCTH. Y4eOHIKOM. [IPOBEPOYHASL
C/P. UK.
DopMyITbl 17151 BBIYHCIICHHUS TUTOLIA T TpaxTiueckas padoTa. nil2,
MPaBUIBHOTO MHOTOYTOJIBHUKA, €T'0 1.02-
40 . YacTHyHO-TIOUCKOBAs Nel1087(3-5),
CTOPOHBI U paJyca BIHCAHHON 5.02
VMeTh: nestenbHocTh. CK 1 BK. 1089
OKPY>KHOCTH.
PerieHre 3a1a4 Ha BHIYUCIICHUES —  BBIMUCIEATE IUIOTHAZN U CTOPOHBI MPABUIIBHBIX | \V[/]] mpoBepOYHBIii. Nol088(3-
IUTOIIA A, CTOPOH MPaBUIILHOTO MHOTOYTOJIbHUKOB, painyCOB BITUCAHHBIX 1 ITpaKTHKYMBI 110 PETIIEHUTO N
41 OIMCAaHHBIX OKPYKHOCTEH; 8.02- 5),1090,
4p | MHOTOYTOJBHUKA U PATHYCOB ’ 3aga4. KonTpommpyromias 1202 Nel091. 1094
BITCAHHOM Y OMUCAHHOM —  CTpOHUTL NMPABUIILHBIC MHOTOYTOIbHUKH € C/P. Temaru4eckuii ' 1 695 ’ ’
OKPY>KHOCTH. IIOMOIIBIO IMPKYJIA ¥ JINHCHKH. KOHTPOJIb.
43 [MocTpoenne npaBUIBHBIX [Tpaktuueckas padora. CK 15.02- m.113, Nl 100
MHOTOYTOJTbHIKOB. u UK. 19.02
§2. JJIMHA OKPYKHOCTHU U
IVIOIIAJIb KPYT A.
3HaTh U NOHUMATH:
—  (hopmyIiBl ATMHBI OKPY>KHOCTHU U TyTH VIsyueHHe HoBoro
pMY Y Y Marepuana B popme 0114
OKPYIKHOCTH, JeKIUH. 3aKperieHne 15.02- 2110
44 | JlnmuHa OKPYXHOCTH. —  (opMyIIBI IUIOMIATN KPYTa H KPYTOBOTO - J4Kp 19.02 Nel104(B,r,n),
B Marepuasa B Imporecce : 1108
CceKTOpa. peuIeHus 3a1a4.
Ymerb: CamocrosTenbroe m.115Nel114,
n U3y4deHHe TEOPHH. 22.02- 1116(a. 6
45 JIOIIA/Ib KpyTa. ~  BBIHCIATS JUIMHY OKPYKHOCTH, JUMHY JYTH | py oo oo 26.02 (a, 6),
OKPYKHOCTH; ’ ' 1117(a)

B3aI/IMOKOHTpOJ'II),




BBIUUCIIATH IUIOLIA/b KPyra U KpyroBOI'o
CEKTOpa.

CaMOKOHTPOIb.

N3yuenue HoBOTO 22 02- m.116,
46 | IInomanp KPyroBoro ceKTopa. Marepuana. O0yJarommit 5 6.02 Nel120, 1121,
tect. UK. ' 1123
IIpakTHKyM MO PELIEHUIO
3anad. [Iposepounas C/P 29 02- Nel111.1112
47 | Pemenue 3amau. (10-15mum.). } 403 1122
WHIWBUAYAJIbHBbIN
KOHTPOJIb.
YPOK KOHTPOJISI, OLIEHKH U
KOPPEKIMH 3HAHUM.
Pemenne 3aga4 o Teme riaBbl VCTHBIH OMPOC VHAIMXCS 29 02-
48 | «/lnmHa OKPY>KHOCTH U TIJIOIIA/Ib POCyH . Nel126, 1128
M0 KapTOYKaM. 4.03
kpyra». SAYET Ne3. N N
Temarndeckuid yCTHBIN
KOHTPOJIb.
KOHTPOJIbHASI PABOTA Ne4 o
YPOK KOHTPOJISI, OIEHKH U 7.03-
49 | teme «lMMHA OKPYKHOCTH U N
Koppekuuu 3HaHui. GK 11.03
TUTOLIAh KPYTay.
FNABA Xill. ABWKEHME. OcHOBHasl LeJIb. TIO3HAKOMUTH C TIOHSITHEM JIBIKEHHUS HA TUIOCKOCTH:
CUMMETPUSIMH, MapaIeTbHBIM IEPEHOCOM, IIOBOPOTOM.
81. IOHATUE IBUKEHUSI.
3HaTh ¥ MOHUMATD: ) OGyqarouyii TecT. 1403
50 OTto0OpaxkeHHe IOCKOCTH Ha CeOsl. — OIPEACICHUC NBUIKCHUA U €TI0 CBOUCTBA, Hrposoii ypok. Pabora B 18.03 ml17
51 TToustue IBUKCHUS. OceBag u — [PUMCPLI ABUIKCHUA: OceBva'O " OCHTPAJIbHYIO rpyrmnax. Perenne 3agay 2103,- .N-.OI 148 1150
LICHTPaJIbHAsl CHMMETPHUH. CUMMCTpPHUH, NapAJUICIbHBIN ICPCHOC U 10 TeMeE «OCCBaﬁ u 04'04 - >
IIOBOPOT; IICHTpaJIbHASI CHMMETPHID) '
§2. MAPAJUIEJIbHBIN — TIpH IBUXKCHUU Jr00ast PUrypa nmepexonuT B
HEPEHOC U ITIOBOPOT. paBHyIO et purypy;
—  SKBHBAJIECHTHOCTb IOHATHI HAJOKEHUS U I[NpakTrueckas pabora mo w116
52 | [NapannenbHbIi nepeHoC. HABHACHIA. Teme «llapaiebHplii 21.03- Nel162, 1164,
MEPEHOC.». CAMOKOHTPOJIb, 04.04

WHIMBHIYaIbHBINA
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KOHTPOJIb.

16

53
54

[ToBoporT.

55
56

Pemrenne 3amad mo teme

«ITapannensHbii nepeHoc. IloBopoTy.

57

3ayet nmo TemMe «JIBHKCHUD».
SAYET Ne4.

58

KOHTPOJIbHAA PABOTA NeS5 o
TeMe «/IBrxKEeHUD.

Ymern:

—  OOBSICHATH, UTO TAKOE OTOOpaKeHUE
IIOCKOCTH Ha Ce0s;

—  CTpOHTH 00pa3bl GUTYp IPH CUMMETPHSX,
napasuieJIbHOM IEPEeHOCE U TOBOPOTE;

— pemark 3aJauu ¢ IPUMEHCHUEM JIBUKCHUH.

KoMOnHUpOBaHHBIE YPOKU:

poBepoYHas padoTa,
Oecena, IPaKTUKYM,
C/P obyuaroriero
Xapakrepa.

8.04-
11.04

m.117, Ne
1168, 1171,
Nel169, 1170

Ypoku 006001IeHNS 1
CHUCTEMaTH3alH 3HAHHUH.
IIpakTHKyM 11O pELLIEHUO
3amad. [Iposepounas C/P.
UK.

15.04-
18.04

Ne 1173,
1175,

YpOK KOHTPOJIS, OLIEHKH U
KOPPEKLMHU 3HAHUU.
VYceTHBIN OMpoC yyarmxcst
10 KapTOYKaM.
TemaTnueckuil yCTHBIN
KOHTPOJIb.

15.04-
18.04

YPOK KOHTPOJISI, OLIEHKU
3HaHUM.

OpOHTAIBHBINA
MMUCBMEHHBIA KOHTPOJIb.

22.04-
25.04

AKCUOMBbI NNAHUMETPUMA.

59

AKcHOMaTUYECKUN METOI B
TCOMETPUH.

Ilonumare:

—  aKCHMOMaTHYeCKOe OCTPOEHHE T€OMETPHUH;

— OCHOBHBIE aKCMOMBI €BKJIUJIOBOU TEOMETPHUH,
reomeTpun JlobaueBckoro.

HccnenoBarennckas
JIeSITCIIBHOCTD: HTOTH
paboThI 1o rpoekTy «B
ITOMCKAaX UCTHHBD.
Yyenndeckue
npe3eHTanuu: «I'eomerpus

02.05-
06.05




IIpuMepsl NCIONB30BaHUS AaKCUOM

JlobaueBckoroy, «Kak
JIOKa3aThby.
I'pynnoBoil KOHTPOIB.

KomMOunmpoBaHHEIN YpOK:

60 | mpu peureHuu 33734 U Jg};u;dg[ ’ EJ)SEITZI;YM, 862382_
JI0Ka3aTENbCTBE TEOPEM. Y '
xXapakTepa.
MTOroBOE NOBTOPEHMUE
13.05- m.14-23,Ne
61 | Tpeyrombuni. 16.05 156-158, 168
.70-78
13.05- . '
62 | Oxpyxmocte. KomOunmpoBaHHbIe ypOKH. 16.05 J;fé;B’ 716,
3akpeluleHHe 3HaHWM, YMEHUM M HAaBBIKOB, | YPOKH 3aHHMATEIbHBIX 4048
MONMYYCHHBIX HAa ypOKax MO JIAHHBIM TeMaM (Kypc | 3aj1ad, Sk3aMeHaIMOHHBIX ) Y ;
22 ;F;B;pexyrzzlﬁ/ggn' reometpun 9 Kkiacca). YMeHue paboraTh c | 3amad u T.I1. Pabota ¢ gggg fé‘;26]i[f43328’
oroyron ’ Pa3IMIHBIMU KCTOYHUKAMU HH()OPMAIIUH. JIOTIOJTHATETbHBIMU ‘ 433 ' 43'1 ’
UCTOYHUKAMHU -
gg Bexkropsl. MeTon koopauHart. nH(OopMaInu. 5382_
67 | JBwxeHus. 30.05
68 | UroroBoe 3ansTue. 30.05
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