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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma no yuyeoHomy npenmery «Ieomerpusp» mis 9 kiacca

Ha 2023-2024 y4eOHBIM TO0J COCTaBJI€HAa B COOTBETCTBUUM C TMIPAaBOBBIMU
HOPMATHUBHBIMHU JOKYMEHTAMH:

DenepajbHbIe
- 3akon Poccuiickoit ®enepannm Ne 273 —®3 «O6 obpazoBanun B Poccuiickoii
denepauum;

- denepanpHbll TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOI'O OOIIErO
oOpa3oBaHMsl, YTBEP)KJIECHHBIM IMPUKAa30M MUHHUCTEPCTBA OOpa30OBaHUA U HAYKH OT
17.12.2010r.Ne1897 (®I'OC ocHOBHOTO 0011IEr0 00pa30BaHUs);

- denepanpHBI TOCYAAPCTBEHHBI 00pa30BaTEIbHBIA CTAaHAAPT OCHOBHOTO OOIIETO
oOpazoBanust (npukaz ot 31.05.202Ir. Nel28 MuHucrepcTBa MNPOCBELICHUS
Poccuiickoit ®eneparun «O0  yTBepKICHUH (enepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTAa OCHOBHOT'O OOIIEr0 00Opa30BaHUS»);

PernonajbHbIe

- 3akon PecnyOnuku ToiBa ot 21 wutons 2014r.Ne2562 BX-l1 «O6 oOpazoBanuu B
PecniyOnuke TriBay;

- [Tpuka3z MunucrtepctBa oOpazoBanus Pecnyonuku TriBa oT 4 mapta 2022r. Ne159-n1

«O BBeIEeHWU OOHOBIIEHHBIX (eAepATBbHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIbHBIX

CTaHJIapTOB OCHOBHOT'O 00111er0 00pa3oBaHus B pecnyosiuke ThiBay;

- IIpuka3z MunucrepctBa oopazoanus Pecriyonuku TriBa ot 28.08.2023r. Ne7985 «O

(opMHpPOBaHNK MNPUMEPHOTO KaJIEHAAPHOTO Yy4eOHOro rpaduka o00pa3oBaTENbHBIX

opranmzanuii PecnyOnuku ThiBa, peanu3yloONIMX OCHOBHBbIE 0O0pa3oBaTelIbHbBIC

nporpammbl B 2023-2024 yueGHOM TOAy»;

HIkogbHBIE

- YcraB MBOVY «Yaa-Cyypckast cpeansisi obrieo0pa3zoBaTeibHasi IIKOJA UMEHHU

[Tapsrit-oon B.Y.»;

- Vuebnwiii an MBOY  «Yaa-Cyypckas COIII OBropckoro KoKyyHa HMEHHU

[apwriit-oon B.YU.» na 2023-2024 yueOHsiii ron npuka3 Nel68 ot 26.08.2022r.;

- IIpukas ot 31 aBrycra 2022r. Nel68 «O dbopMupoBaHuM KajdeHAAPHOTO Y4E€OHOTO

rpapuka MBOY «YHaa-Cyypckas cpennsas obmieo0pazoBaTenbHas 1mkona OBIOPCKOro

kokyyHa uMenu llaperit-oon B.U.» na 2023-2024 yueOHbIii roa.

Hacrosimass pabouass mporpamma paspaboTaHa TPUMEHUTENBHO K Y4eOHOU
nporpamme A. C. AranacsHa «['eomerpus» mia 7-9 Ki1accoB U OpUEHTHPOBAaHa Ha
MCIIOJIb30BaHUE YUYEOHO - METOAMYECKOTO KOMIUIECKTA!

1. Tlporpammsl 0011€00pa30BaTENbHBIX YUpexkaeHui. ['eomerpus. 7 - 9 Kiacchl.
Cocrasutens: bypmucrtposa T.A. — M.: [Ipoceemenue, 2015 r.

2. T'eomerpus 7 — 9 knacc: yd4eOHUK 1)1 0011€00pa30oBaTENbHBIX yupexaenuit/ J1.
C. Aranacsn, B. ®@. bytysos, C. b. Kagomues — M.: IIpoceemenue, 2015

3. KonrtponbHo-u3meputenbubie MaTepuansl. ['eomerpus. 9 kinacce/ CoctaBUTeNb
JI. I1. ITonoBa- M.: IlpocBemienue, 2016.

4. Kaprouku it KOppeKkunu 3HaHUi no MareMmatuke ais 9 knacca/ I'. I'. JleButac
— M.: Unexkca, 2016



5. TaBpunosa H. ®@. YHuBepcanbHbie NOYpOUYHbIE pa3pabOTKH MO reoMeTpuu: 9
Kkiacc — M.: Bako, 2016

6. Pabouas terpanp no reomerpun 9 kmnace. (YY) K yueOuuky Atanacsua JI.C.
u ap. ['maskoB FO.A., Erynoa M.B. Mocksa «lIpocsemenne» 2017

7. Pabouas terpaas no reometpun 9 kiacc. K yueonuky JI.C. Atanacsna u ap.
Mumenko T.M. MockBa «9Ox3amen» 2016

JlanHast mporpaMMa COJIEPXKHUT BCE TEMBbI, BKJIIOYEHHbIE B (eaepalbHbIi

KOMITIOHEHT cojJiepkaHusi  00pa3oBaHMsI; BKIIOYAE€T BOMPOCHl  PErMOHAIBLHOTO
KOMIIOHEHTa, B BHJE YpPOKOB, Ha KOTOPBIX pEIIAIOTCS MpOOJEMHBIE 3aJayd,
KOMOMHATOpPHBIC 3aJa4M, 3aJa4yd Ha MPOIEHTHI; BHIYUCICHUS MPOBOJATCS C YYETOM
pErHOHATBHBIX.

Marematuueckoe o0Opa3oBaHHE SBISETCA O0S3aTEIBHOW U HEOThEMIIEMOM
4acThi0 00IIero oOpa3oBaHWs HA BCEX CTYMEHsX MIKOJbl. OOyueHue MaTeMaTHKe B
OCHOBHOM IIKOJIE HAIIPaBJIEHO HA TOCTUKEHUE CIIEAYIOIINX yeel.

1) 6 Hanpagaenuu TUYHOCMHO20 PA3GUMUA '

1. dopmupoBaHHE MPEACTABICHUI O MaTEeMaTHKE KaK YacTH OOIIEYEIIOBEUCCKOU
KYyJIbTYpbI, O 3HAYMMOCTH MATEMATHKU B PA3BUTHH ITUBUJIU3AIMH U COBPEMEHHOTO
00IIIeCTBA;

2. Pa3BuTue JIOTUYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJbTYpbl peyH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

3. HWuremnexkTyanbHOE pa3BUTHE yyaluxcs, (GOPMUPOBAHHE KA4ye€CTB MBIIUICHHUS,
XapaKTEpHbIX  JJII  MaTEeMaTHYECKOM  JCATENBbHOCTU U HEOOXOJIMMBIX  JIJIs
IPOYKTUBHOM KU3HU B OOIIECTBE;

4. BocrnuraHue Ka4eCTB JIMYHOCTH, 00€CIICUMBAIOIINX COIMAIbEHYI0O MOOMIBHOCTD,
CITOCOOHOCTH MPUHUMATH CAMOCTOSTEITHHBIC PEIICHNS;

5. ®opMmupoBaHWE KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJalTallid B
COBPEMEHHOM HH(POPMAITMOHHOM OOIIICCTRBE;

6. Pa3BuTme wuHTEpeca K MaTeMAaTHUYECKOMY TBOPYECTBY M MAaTeMaTHYCCKUX
CIIOCOOHOCTE;

2) 6 memanpeomMenmHoOM HANPAGIECHUU '

1. Pa3BuTHe TIpEACTAaBICHWA O MaTeMaTHKEe Kak (opmMe OmucaHus W METOJe
MO3HAHUSA  JEHCTBUTENBHOCTH,  CO3/IaHME  YCJIOBHM i1 TPUOOpETEHUs
NEPBOHAYAILHOTO OMbITA MATEMAaTUYECKOTO MOJICIIUPOBAHUS;

2. @opmupoBaHuE OOMIMX  CIMOCOOOB  HWHTEIUICKTYaJbHOM  JIEATETHLHOCTH,
XapaKTEPHBIX I MAaTeMaTUKUA U SIBJISIOIMIUXCS OCHOBOM MO3HABATEIBLHOW KYJIbTYPHI,
3HAYUMOM IS PA3IMYHBIX c(hep YeTOBEUECKOMN ACSITEIBHOCTH;

3. @dopMupoBaHWE TPEACTABICHUN 00 WUAEIX W METoJaX MaTeMaTUKH, O
MaTeMaTHKe Kak (popMe omucaHus ¥ METOJIe TTO3HAHUS JCHCTBUTEILHOCTH.

3) 6 npeomemnom nHanpagienuu:

1. OrnaneHWe KOHKPETHBIMH MAaTEMATHUYCCKUMHU 3HAHHSIMH, HEOOXOIUMBIMHU IS
NPUMEHEHUS B MPAKTUYECKON MEATEeIbHOCTH, IS U3YYCHHUS CMEKHBIX JTHCIHMIUINH,
JUTS TIPOAODKEHUST 00pa30BaHus,

2. Coznmanve ¢yHIaMEHTa JUISI MaTeMaTHYeCKOro pPa3BUTHSA, (OPMHPOBAHUS
MEXaHU3MOB MBIIICHHUS, XapaKTEPHBIX JIJIT MaTEeMaTHYECKON JACATEIHHOCTH.


http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1969.htm
http://www.alleng.ru/d/math/math1824.htm
http://www.alleng.ru/d/math/math1824.htm

3. ®opMupoOBaHUE NPEJCTABICHUNA O MaTeMaTUKE KaK 4acTH OOIIEeYeIOBEUYECKOM
KYJIbTYPbI, IOHUMAaHUS 3HAYMMOCTH MaTEeMAaTHKH JJII OOIIIECTBEHHOTO MpoTpecca.

B cooTBercTBUU ¢ (eneparbHBIM Oa3UCHBIM YUE€OHBIM IIAHOM IS
oOpazoBaTenbHbIX yupexaeHuii PO Ha uzydyeHue reometpuu B 9 kiacce OTBOAUTCS
2 4aca B HejeJ10, 34 yueOHbIe HelleJIU, 68 4acOB B roJl COOTBETCTBEHHO, B TCUCHUE
0JIHOTO yueOHOTO rojia Ha 6a30BoM ypoBHe. [IporpamMmMoii mpeaycMoTpeHo
poBelieHne 6 KOHTPOJIBHBIX padoT (BKIOYas 1 arrectanoHHyo paboTy 3a Kypc 9
KJlacca), B TOM YHCIIe CaMOCTOSTENbHBIX paboT — 16; TecToBhIX padboTt — 13.

I[Inanupyemblie npeaMeTHbIe Pe3yJbTAThl H3yYeHHS] Y4eOHOI0 MpeaMeTa.

[Iporpamma oOecreynBaeT JOCTHIKEHHE CIEAYIOIIMX PE3yJIbTaTOB OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs:

JUYHOCMHDbLE:

e  HCHOJb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM
NEATEIBbHOCTH U ITOBCEAHEBHOM KU3HU I MOACIIUPOBAHUS ITPAKTUYECKUX CUTYaLIUN
Y UCCJIEI0BAHMS IOCTPOCHHBIX MOJIEEN C UCIIOIb30BaHUEM aIlllapaTa FeOMeTpUU

o (opMHupOBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YICHUIO, TOTOBHOCTH H
CITOCOOHOCTH O0YYAIOLIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMU K OOYYEHUIO U MO3HAHUIO, BEIOOPY MaJIbHEMIIEro 00pa3oBanus Ha O6a3e
OPHEHTHUPOBKH B MHpe TIpodeccuii 1 mpodheCcCHOHANBHBIX MPEMTOYTCHHM,
OCO3HAHHOMY ITOCTPOCHHUIO MHANBUIYyAIBHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM
YCTOWUYMBBIX MO3HABATEIHHBIX HHTEPECOB

o (opmHpoBaHHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKH

o (¢opMUpOBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYJIHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIIAIIMMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOU, yueOHO-HCCIIeI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX
JESITeIbHOCTH

e YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIM B YCTHOU U ITUCbMEHHOMN
peuu, MOHUMAaTh CMBICJI ITOCTABJIEHHOW 33/1a41, BBICTPAauBaTh apryMEHTALMIO,
IIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI

o KPUTUYIHOCTDb MBIIIIJICHUA, YMCHHUC PACIIO3HABATH JIOTUYCCKHN HCKOPPCKTHLIC
BBICKA3bIBAHHA, OTJINYATh THIIOTC3Y OT (1)aKTa

° KpCaTUBHOCTH MBIIIJICHUA, MTHUIUATHBY, HAXOAYUBOCTb, AKTUBHOCTD IIPHU
PEUICHUH TCOMCTPHUICCKHX 3aaa4

e YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YUEOHOU MaTeMaTUYeCKOM
NEeATEIIbHOCTH

e CHOCOOHOCTH K OMOIMOHATILHOMY BOCTIPUSITUIO MaTEMaTHYECKUX 0OBEKTOB,
3a71a4, PELICHNUN, pacCyKICHUN

MeETanpeaAMETHLIC:

B 9 kmacce Ha ypokax TeOMEeTpUM, KaK M Ha BCEX IMpeaMerax, Oyner
npojiojbkeHa  paboTa MO Pa3BUTHUIO OCHOB  UYUTATEILCKOW  KOMITETCHIIUH.



OOyuaromuecs OBJQJACIOT UYTEHUEM KaK CpPEICTBOM OCYIIECTBIEHHUSI CBOUX
JaJIbHEHIINX TUTAaHOB: MPOAOJIKEHUsT 00pa30oBaHUs U caMOOOPa30BaHUS, OCO3ZHAHHOTO
IUTAaHUPOBAHUS CBOET0 aKTyaJIbHOIO U MEPCIEKTUBHOTO KPyra YT€HUS.

[Tpu U3Yy4YEeHUU reoMeTpUn oOyuJaroluecs YCOBEPILLIEHCTBYIOT
IpUOOpETEHHBIC HABBIKU paboThl ¢ HMH(OpManuel 1 nomonHAT ux. OHU CMOTyT
paboTaTh ¢ TEKCTaMHU, MPEOOPa30BBIBATH M MHTEPIPETUPOBATH COJACPKAIILYIOCS B HUX
uH(pOpPMAIIMIO, B TOM YHUCIIE:

* CHCTEMaTH3UPOBATh, COITIOCTABJIAT, aHAJTM3UPOBATH, 00001maTh u
WHTEPIPETUPOBATh WH(POPMAIMIO, COACPIKAIIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX
00BEKTAaX;

* BBIJICTISITh TJIABHYI0 W HW30BITOYHYIO HMH(POPMAIUIO, BBIMOJIHATH CMBICIOBOE
CBEpTHIBAaHUE BBIJICICHHBIX (DAKTOB, MBICIEH; MPEACTaBIAT, UHPOPMALIMIO B CHKATOU
cioBecHOU ¢opMe (B BHJIE TUIAHA WM TE€3UCOB) U B HATJISTHO-CUMBOJIMYECKON (opMme
(B Bue Tabnuil, TpadUueCcKUX CXeM U JAuarpamm, KapT MOHSITHUI — KOHIIENTYaJIbHbIX
JuarpamMmM, OMOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U JOIIOJHATDH Ta6HI/IHBI, CXCMbI, JUarpaMmabl, TCKCTBI.

B xome m3ydeHus reoMeTpud 0OYyYaromecs YCOBEPIICHCTBYIOT OMBIT MPOEKTHOMN
NEeATEeIBHOCTH, KaKk 0c000M (opMbl yueOHOM pabOThI, CITIOCOOCTBYIOIIEH BOCITMTAHUIO
CaMOCTOSITeIIbHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAIIUHN U
2 PeKTUBHOCTH yYeOHOU NEATCIHPHOCTH; B XOJIe PeaIu3alii UCXOTHOIO 3aMbICiia Ha
PaKTHYECKOM YPOBHE OBJIQJCIOT YMEHHMEM BBIOMpaTh aJieKBaTHBIE CTOSIIEH 3amade
CpeACTBa, MPUHUMATh PEIICHUS, B TOM YUCJIE U B CUTYyaIUsAX HeompeaeaeHHoCcTH. OHM
MOJTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJBKUX BapUAHTOB
pelieHnuid, K TOMCKY HEeCTaHJAAPTHBIX PEIICHUH, TOMCKY U OCYIICCTBICHUIO Hanboiee
IPUEMIIEMOTO PEIICHHUS.

pezyniamugeHbvle:

o onpedensimv EHb JCATCIBHOCTH Ha ypPOKE C IIOMOINBIO YYHTEIS M
CaMOCTOSITEILHO;

e YUYUTBCA COBMECTHO C YUYUTEJIEeM OOHApPYKHUBATh U QopMyauposams yueOHyH
npobaemy;,

e  YUUTBCS NIAHUPOBAMb YUEOHYIO AESTENbHOCTh Ha YPOKE;

e  6bICKA3blGAMb CBOIO BEPCHIO, NBITAThCS Ipeaiarate crnocod e€ nmpoBepkH (Ha
OCHOBE MPOAYKTUBHBIX 33JlaHUl B y4UeOHHUKE);

e paboTas TO MNPEIJIOKEHHOMY IUIAHY, UCNOIb308amMb HEOOXOIUMBIE CPEICTBA
(yueOHUK, KOMITBIOTEP U UHCTPYMEHTHI);

° onpedeﬂﬂmb YCIICIIHOCTDb BBIITOJIHCHHUA CBOCTO 3alaHMA B JHAJIOIC C YUUTCIICM.

CpenctBoM  (OpMHUpPOBaHUSI  PETYJIATUBHBIX  JEUCTBUI  CITy’Kat
TEXHOJIOTUA TPOOJEeMHOr0 Juanora Ha JTane HW3y4YeHHsT HOBOTO Marepuaia u
TEXHOJIOTHsI OLIEHUBAHUSI 00Pa30BaTEIbHBIX TOCTHKEHUH (Y4€OHBIX YCIIEXOB).

HnO3HasameslbHble.

e OpDHUECHTHUPOBATBCA B CBOEM CHUCTEME 3HAHUW: NOHUMAMb, YTO  HYXKHA
JIOTIOJTHUTENbHAS HH(pOpMAaLIMs (3HAHUS) IJIs PellieHns] y4eOHOM 3a/1auu B OJIMH 11T,



e Oenamsb MPEABAPUTEIBHBIA 0MOOP UCTOYHUKOB HMH(POpPMAIUKA IS PEIICHUS
y4eOHOM 3a71a4H;

o J00BIBaTh HOBBIE 3HAHMS: HAXOOUMb HEOOXOAUMYIO HHPOpPMALMI0, Kak B
yueOHUKE, TaK U B MPEAJIOKCHHBIX YUUTEIEM CIIOBapsX, COIPAaBOYHHKAX U MHTEPHET-

pecypcax;

o 10OBIBaTh HOBBIC 3HAHHUS: U36/IeKamb HHOOPMAITHIO, IPEICTABICHHYIO B Pa3HBIX
dopmax (Tekct, TabnuIa, cxema, WUTFOCTPAIIHS | JIP. );

nepepadbaTbIBaTh MOJIYYEHHYIO uH(popmManuio: Habnodamy u
oenams CaMOCTOSITENIbHBIC 6861600b1. CpeicTBOM  (OPMUPOBAHUS — TTO3HABATEIBHBIX
JACUCTBUM CIYXUT Y4eOHbIM Marepuanl W 3aJaHusd ydeOHHKa, OO0eCreurBaroIIne
HEPBYIO JIUHUIO PA3BUTHSI — YMEHUE OOBSICHATH MUP.

KOmmynukamuemnble:

e JIOHOCUTH CBOIO TO3HIMIO 0 APYTUX: 0OpMJisimb CBOIO MBICIb B YCTHOU H
MUCbMEHHOM peuu (Ha YpOBHE MPEJITIOKEHUS UM HEOOJBIIIOTO TEKCTA);

e  CIyLIATh 4 IOHUMATh peub OpPyux;
e BBIPA3UTEIIbHO YUmMams U nepeckasvléams TEKCT;
e cmynamos B Oeceqly Ha ypOKE U B KU3HH,

e COBMECTHO 00208apusamuvcs O TpaBUjax OOIIEHHS W TOBEICHHUS B IIKOJIEC U
CJIeJOBATh UM;

e YUUTHCS 8bINOJHAMSG PA3UUHBIE pOJIM B Tpynmne (JIuaepa, HCHOIHUTENS,
KPUTHUKA).

CpenctBoM  (opMupoBaHMs KOMMYHUKATHUBHBIX JIEUCTBUI  CIy»Kat
TEXHOJIOTUSI TMPOOJEMHOTO Juajora (MoOyXAarolmuii ¢ MOABOJSIIMN JHANor),
TEXHOJIOTHSI IPOTyKTUBHOTO YTEHUS U OpraHu3aius padoThl B MaJIbIX IpyMmax.

npeaMeTHbIE:
Tema Yyammecs Hayyarcs Yyammecs moJsryyar
BO3MO’KHOCTH
HAYYUTHCHA
BekTopbl -0003HauaTh U H300pakaTh BEKTOPHI; -OBJIa/IETh BEKTOPHBIM
(12 yacoB). - 1300pakaTh BEKTOP, PaBHBIN TAHHOMY;, METO/IOM JIs peIIeHUs
- CTPOUTH BEKTOP, PaBHBIN CyMMeE JIByX BEKTOPOB, 3a/1a4y Ha BHIYHCIICHHE
WCIIOJIB3YS TIPAaBHJIA TPEYTOJIbHHKA, ITapaJijiesiorpamMmma, U JIOKa3aTeIbCTRO;
(GhopMyIHpOBaTh 3aKOHBI CII0KEHHUS; -IPUOPECTH OIBIT
-CTPOHUTH CYMMY HECKOJBKHX BEKTOPOB, UCIIOIBL3YS BBITIOJTHCHHS IIPOCKTOB.

MIPaBUJIO MHOTOYTOJILHUKA,
- CTPOUTH BEKTOP, PABHBIA PA3HOCTHU ABYX BEKTOPOB, JBYMS
crocodamus;

-peniaTh TeOMETPHUSCKHE 33]Ia9H UCITOJIb30BAHUE
IITOPUTMA BBIPAKEHUS Yepe3 JaHHbIe BEKTOPHI, HCIIONb3YS
HpaBI/IHa CJIOKCHU, BBIYMTAHUS U YMHO)KGHI/UI BeKTOpa Ha
YUCJIO;

-peniath MPOCTEHIIIIEe TeOMETPHYCCKHE 3a/1a4H, ONTUPAsICh HA
W3YYCHHBIE CBOWCTBA BEKTOPOB;

-HAaXOINUThb CpC}IHIOIO JINHUTIO Tpanem/m II0 3aJaHHBIM
OCHOBaHMSIM.




B mnoBceqHeBHOH :XWU3HM M IIPH HU3YYEHHMH JAPYrHX
NpeIMeTOB:  HCIIONB30BATh  BEKTOPBI  JUIS  PEIICHUS
MPOCTEUIINX  3aJad  Ha  ONpEACIICHHE  CKOPOCTH
OTHOCHUTEJIHOI'O IBHYKEHHUSL.

Meton
koopauHar (10
4acoB).

-onepupoBaTh Ha 6a30BOM yPOBHE MOHATUSMHU KOOPAMHATHI
BEKTOpa, KOOPJIMHATHI CYMMBI U PA3HOCTH BEKTOPOB,
IIPOM3BE/ICHUS BEKTOPA HA YHCJIO;

-BBIUMCIIATHh KOOPAUHATBI BEKTOPA, KOOPJAUHATHI CYMMBI U
Pa3HOCTH BEKTOPOB, KOOPJAMHATHI IIPOM3BECHUS BEKTOpa Ha
YHUCIIO;

-BBIYMCIIATH YIOJl MEX]Yy BEKTOpaMHU;

-BBIUNCIIATh CKAJIIPHOE IPOU3BEICHUE BEKTOPOB;
-BBIYMCIIATH PACCTOSTHUE MEXKAY TOUYKAMU 10 U3BECTHBIM
KOOpAMHATaMm;

-BBIYMCIIATH KOOPJAMHATBI CEPEANHBI OTPE3KA;

-COCTaBJIATh YPaBHEHUE OKPY>KHOCTH, 3HASI KOOPAUHATHI
LIEHTPA U TOYKU OKPYKHOCTH, COCTAaBJIATh YPAaBHEHUE
MPsIMOM IO KOOpAUHATaM JIBYX €€ TOYEK;

-peuiaTh NpocTelne 3a/1a4l METO10M KOOPAMHAT.

-OBJIAJICTh
KOOPJMHATHBIM
METO/IOM pEIIeHUs
3aj1a4 Ha BHIYUCIICHHE
U JI0Ka3aTeNbCTBO;
-[IPUOOPECTH OIIBIT
UCTIOJIb30BaHUS
KOMITBIOTEPHBIX
IporpaMM JJIsl aHaIu3a
YaCTHBIX CITy4aeB,
-B3aMMHOTO
pacoIoKeHus
OKPYKHOCTEH U
HPSAMBIX;

-IpUOOPECTU OMBIT
BBITIOJTHEHYSI TPOEKTOB.

CooTHOIIEHUsI | -OTEpUPOBATh HAa 0A30BOM YPOBHE MOHATHAMMU: CUHYCA, -BBIYUCIIATH IUIOILAAN
MeKIY KOCHHYCA U TAHI'€HCA YIJIOB; ¢buryp, cocraBaeHHbIX
CTOPOHAMM H -IPUMEHATb OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U3 IByX U Ooiee
yriiamMu IIPH PELICHUU 3334 Ha HAXOKICHHUE OJJHON IPSMOYTOJIbHUKOB,
TPeyroJibHMKA. | TPUTOHOMETPHUYECKOH (DyHKIIUH Yepe3 ApyTyIo; napajjieorpaMMoB,
CkaasipHoe -1300paxaTh yrojl Mex1y BEKTOPAMU, BEIUUCIIATD TPEYroJbHUKOB, Kpyra
Npou3BeJeHNe | CKaJIPHOE IIPOU3BEJICHIE BEKTOPOB; U CEKTOpa;
BEKTOPOB -HaXOJUTb YIJIbl MEKAY BEKTOpaMHU, UCHONb3Ys (popmyity -BBIYUCIIATH IUIOIIAAN
(14 acoB). CKaJIIPHOTO IIPOMU3BEIEHUS B KOOPAMHATAX; MHOI'OYTOJIbHUKOB,
-IPUMEHATh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB; UCIIOJIb3Ysl OTHOLICHHUS
-IPUMEHSTH GOPMYITY IUIOMIAAN TPEYTrOJIbHHUKA: PaBHOBEIHMKOCTH U
1, . PABHOCOCTABIIEHHOCTH;
5= 2 absin o -PHUMEHATD
-pelaTh NPOCTEUIINE 3a1a4M Ha HAX0XKIEHUE CTOPOH U anrebpanyeckuii u
YTJI0OB IIPOU3BOJIBHOTO TPEYTOJIbHUKA. TPUTOHOMETPHYCCKUH
MaTepHal npu
pellIeHNH 3a1a4 Ha
BBIYHMCIICHHE TUIOIAACH
MHOT'OYTOJIbHUKOB;
nproOpecTH ONbIT
IPUMEHEHHUS
anredpanyecKoro u
TPUTOHOMETPHUUYECKOTO
anmnapara npu
peLICHUA
reOMETPHUUECKUX
3ajau.
Juauna -OnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHUSIMH MIPABHIIBHOTO | -BBIBOJUTH POPMYITY
OKPY’KHOCTH H | MHOTOYTI'OJIbHHKA; - JUI BBIYUCIICHHS yTi1a
IJI01IA/b IPUMEHATh (HOPMYITY AJIS BBIYMCICHUS yIila IPaBUIBHOIO | MPABHJIBHOTO N-
Kpyra N-YroJbHHUKA; - | YroIbHHKA U
(12acoB). IPUMEHATH (POPMYJIBI IUIOIIAAH, CTOPOHBI IPABUIBHOTO MIPUMEHSATH €€ B

MHOT'OYTOJIbHUKA, painyca BOUCAHHOM U OMTUCAHHOM
OKPYKHOCTH;

IPUMEHATH (HOPMYJIBI ATUHBI OKPYKHOCTH, YTH
OKPY>KHOCTH, IJIOIAAN Kpyra U KpyroBOTO CEKTOpa;

npoIiecce peIeHus
3ajay;

IPOBOJTUTH
JI0Ka3aTeIbCTBa




HCIIOJIB30BaTh CBOWCTBA U3MEPEHUS JUIMH, YTIIOB IIPU
pEILICHNN 3a]a4 Ha HaX0)KJICHUE JJIMHBI OTPEe3Ka, IPagyCHOU
MEpHI YIJIa;

BBIYHCIIATH IUIOIAAU TPEYTOJbHUKOB, IPIMOYTOJbHUKOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIYUCIIATH IJIUMHY OKPY>KHOCTH M JUIMHY 1YTH OKPYKHOCTH;
BBIUUCIIATH JJIMHBI TUHEWHBIX 3JIEMEHTOB (DUTYp U UX YTIIBI,
UCIOJIb3Ysl U3yYEHHbIE (POPMYJIBL.

B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYTUX
NpeIMeTOB: peuaTh IPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C
HAaXO0XJACHUEM I'€OMETPUYECKUX BEJINYMH.

TeopeM o dopMmyIie
TUTOIAH, CTOPOHBI
MPABIIILHOTO
MHOTOYTOJIbHHKA,
paanyca BOMCAaHHOW U
ONMCaHHOU
OKPYKHOCTH U
CJICZICTBUH M3 TEOPEM H
MPUMEHSTH UX TPU
pEIICHNUH 3a]1a4;
pelaTh 3a/1a4uu Ha
JI0Ka3aTeIbCTBO C
UCIIOJIb30BaHUEM
bopmyn ITMHBI
OKPY>KHOCTH H JUTUHBI
JyTH OKPY>KHOCTH,
dbopmyI mIomaaen
duryp.

JBHKEeHUSsT -0TepupOBaTh Ha 0a30BOM YPOBHE MOHATHSIMU OTOOPa)KEHHS | -TIPUMEHSTH CBOHCTBA
(8 wacom). | rutockocTH Ha ceOs U IBUKCHUS; JIBYDKEHUS TIPH

-OIepupoBaTh Ha 0A30BOM YPOBHE IMOHATHSIMH OCCBOH U PCILICHUY 33/1a4;
LCHTPAIBHOW CUMMETPHH, MapaJIeIbHOTO MEPEHOCa, HPUMCHSTh TOHSATHSL:
HOBOPOTA; 0CeBasi M IICHTPaJIbHAsI
-pacro3HaBaTh BUIbI JBIKCHUN; CUMMETPHSI,
-BBINIOJIHATH OCTPOCHUE JABMKCHHHN C TIOMOIIBIO IIUPKYJIS U | MapauIe/IbHbIH
JMHEWKH, OCYIIECTBIATH Mpeodpa3zoBanue GUryp; IEPEHOC U MOBOPOT
-pacro3HaBaTh M0 YEePTEKaM, OCYIIECTBIATh JUIsL pEILICHUH 3a/1a4.
peoOpa3oBaHus (GUTYpP C IIOMOIIBI0 OCECBOU U
LECHTPAIbHOW CUMMETPHH, MApaLICIbHOTO HepeHoca 1
MOBOPOTA.

IMoBTOpEHUe -IPUMEHSTH TIPH PELICHUH 33]]a4 OCHOBHBIE COOTHOIICHUS

Kypca MEKIy CTOPOHAMH M yIIIaMH IPSMOYTOJIBHOTO U

MJAHUMETPUH | IPOM3BOJBHOTO TPEYTOJIBHHKA;

(6 uacos). -IIPUMEHSATEH (POPMYITBI ILTOMIAIN TPEYTOJIBHUKA.

-pemarh TPeYroJabHUKHU C TIOMOILBIO TEOPEM CUHYCOB U
KOCHHYCOB,

-[IPUMEHSATH IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB IIPU
pelIeHNN TeOMETPUYECKUX 3a/1ad,

-IPUMEHATh MPU3HAKU 000U TPEYTrOIBLHUKOB ITPH
pEelIeHNN TeOMETPUYECKUX 3a/1ad,

-OIPENENATh BUIBI YETBIPEXYTOJIBHUKOB M UX CBOWCTBA,
-HCII0JIb30BaTh (POPMYJIBI IIOMAAEH GUryp s
HaXO0XJAECHUs MX IUIOUIA/H,

-BBIIIOJIHATD YEPTEXK 110 YCIOBUIO 33/1a4H, peIIaTh
IIPOCTENIINE 3a]1a4M 110 TeME «UeThIpEXyroJbHUKIY
-HCII0JIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOIbHUKA,
ONMCAaHHOT'O OKOJIO OKPY>KHOCTH; CBOWCTBO YIJIOB
BIMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELIEHUH 33/1a4,
-HCIIOIb30BaTh (DOPMYJIbI JITUHBI OKPYXHOCTH U JYTH,
IUIOINAJM Kpyra U CEKTOpa IIPU PELIeHNN 3a/1a4,

-pemaTb reOMEeTpUUECKHE 3a/1a4M, OIMPAsCh HAa CBOKWCTBA
KacaTelbHBIX K OKPYKHOCTH, IPUMEHSIS IOMOJTHUTEIbHBIE
MOCTPOEHHUSI, ANreOpanyecKrii U TPUTOHOMETPUUECKUN
amnmapar,

-IIPOBOJIUTH OIIE€PALM HaJ BEKTOPaMH, BBIYMCIIATh JJIMHY U
KOOPJMHATHI BEKTOPA, YToJl MEXK]y BEKTOpamH,




-pacro3HaBaTh YPaBHEHUS OKPYKHOCTEHN U MPSIMOU, YMETh
UX HCIOJIb30BATh,

-HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
MIPAKTUYECKON ACSATEIBHOCTHU Ul PEIICHUS TPAKTUYECKUX
3a/1a4, CBA3aHHBIX C HAXOKJIEHUEM F€OMETPUYECKUX
BEJIMYHH.

Conep:kanue y4yeOHOro mpeaMera.

I'eomempusa — ovH 13 BaXXHENIINX KOMIIOHEHTOB MaTEMaTHUECKOr0 00pa3oBaHus,

HEOOXOAUMBIA JJI1 MpPUOOPETEHUsT KOHKPETHBIX 3HAHUM O TNPOCTPAHCTBE M
OPAKTUYECKU 3HAUYUMBIX YMEHMH, (HOPMHUpPOBAHUS S3bIKAa ONUCAaHUS OOBEKTOB
OKpY>KAIOIIET0 MHpA, U1 Pa3BUTHUs MPOCTPAHCTBEHHOTO BOOOpPaKEHUSI U MHTYULIUH,
MaTEeMaTUYECKON KyJIbTYpbl, ISl OCTETUYECKOIO BOCIUTAHUS OO0YyYaroIIUXcCs.
W3ydyeHne reoMeTpuM BHOCUT BKJIaJ B PAa3BUTHUE JIOTUYECKOTO MBILIUICHUS, B
(dopMupOBaHUE OHATHSA JJOKA3aTEIbCTRA.

B kypce reomerpum 8 kilacca M3y4aloTcs HamOoJjee BaKHBIC BHJbI YETHI-
PEXYTOJIbHUKOB -TIapaJljIeiorpaMM, HOPsIMOYTOJIbHUK, POMO, KBaapar, Tpareuus;
na€rcsd MpeAcTaBleHuE O (urypax, o00JafarolMX OCEBOW WM ILEHTPAIbHON
CUMMETpHUEHN; pacCIIUpAIOTCS U yrayOnsioTcs TMOJydeHHble B 5—6 Kiaccax
MPEACTABICHHS] O0YYaAOMIMXCSd 00 M3MEPEHUH W BBIUYMCICHUU IUIOIIAIEH; BBIBOJSATCS
(dopMyIibl TUIOLIAIEN MPSAMOYTOJbHUKA, MMapajlieIorpaMMa, TPEYroJbHUKA, Tpaneluy;
JI0Ka3bIBaeTCs OJJHA U3 IVIaBHBIX TeOpeM reoMeTpun — Teopemy [ludaropa; BBoguTCs
HNOHATHE TOJMOOHBIX TpPEYrOJbHUKOB; pPACCMaTpPUBAIOTCS MPU3HAKK  MOAO0OUS
TPEYTOJIbHUKOB M UX HPUMEHEHUS; JENAeTCs] MEPBbIM 1Iar B OCBOCHUM YYaIUMUCS
TPUTOHOMETPUYECKOTO  ammapara TeOMETpPUM;  pacIIUpsIiOTCS  CBEIEHUs 00
OKPY>KHOCTH, IIOJIyYE€HHbIE Yy4YalIUMHUCS B 7 Kjacce; H3y4aroTcsli HOBbIE (DaKTBhI,
CBSI3aHHBIE C OKPYKHOCTBbIO; 3HAKOMSTCS OOydallluecs ¢ YEThIPbMs 3aMe-
YaTeJbHBIMA TOYKAMH TPEYTOJbHUKA; 3HAKOMSTCS 0O0yYarolluecs C BBIIOJHEHUEM
NEUCTBUM HaJ BEKTOpaMU KaK HalpaBJICHHbIMM OTpPE3KaMH, YTO BaXXHO s
MPUMEHEHHUS BEKTOPOB B (hH3HKE.

1. IloBTOpeHue Kypca reomeTpum 8 kiacca (4 4aca).
IInowaov uemvipexyzonvruxos. Ilpusnaku noooous mpeyzonrbHukos. Teopema
Iughazopa. Bnucannas u onucannas OKpYICHOCHU.

2. BexkTopsl (12 yacoB).

Tonusmue sexmopa. Pasencmeo éexkmopos. Omxnaoviearue 6ekmopa om
oannot mouku. Cymma 08yx eekmopos. lIpasuno napannenocpamma. Cymma
HeCKOIbKUX 86eKMOopos. Bviuumanue 6ekmopos. YmHodceHue 6ekmopa Ha Yucio.
Ipumenenue sexkmopos k peweruio 3a0ay. Cpeouss TuHUs mpaneyuu.

Henb: HAy4YnTh ydaluxcs BIIOJIHATH JEHCTBUS HAJl BEKTOPAMU KaK HAPABJICHHBIMU
OTpE3KaMH, YTO BAXKHO JJIs1 IPUMEHEHUSI BEKTOPOB B (DU3UKE; TO3ZHAKOMUTH C
UCIIOJIb30BAaHUEM BEKTOPOB M METOJIa KOOPJMHAT NIPU PEUICHUH T€OMETPUUECKUX
3ajad.

Ha nmpumepax nokasbiBaeTcsi, KaKk BEKTOPbl MOTYT MPUMEHSTHCS K PEIICHUIO
reoMeTpuyecKkux 3ajad. JleMonctpupyercs 3pGHeKTUBHOCTh MPUMEHEHUS (HOpMYIT TSt
KOOPJIMHAT CEPEIUHbI OTPE3Ka, PACCTOSHUS MEXKIY JBYMSI TOUKaMU, YpaBHEHUI
OKPYKHOCTH U MPSAMON B KOHKPETHBIX T€OMETPUUECKHX 3a/1a4aX, TEM CaMbIM JA€TCs
npe/cTaBlieHne 00 U3yUYEeHUH F€OMETPUUYECKUX (DUTYP C TTOMOIIBIO METOJIOB aJIr€OpHI.

3. Metoa koopaunatr (10 yacos).




Pasnooicenue sexmopa no 08ym nexoiiuneaprvim eekmopam. Koopounamoi
sekmopa. Ilpocmetiwue 3a0auu 6 koopounamax. Pewenue 3adau memooom
Koopounam. Ypasnenue okpyscnocmu. Ypaguenue npsamou.

Hesb: HAy4YUTh YYAIIUXCS BBIMOJIHATH IEUCTBUS HAJl BEKTOpaMU KaK HaMpaBICHHBIMU
OTpPE3KaMH, YTO BKHO JJIsI IPUMEHEHUS BEKTOPOB B (DU3UKE; IOZHAKOMUTH C
HCTIOJb30BaHUEM BEKTOPOB U METOJIa KOOPAUHAT MPU PEIICHUH T€OMETPUUECKUX
3aJad.

BexkTop omnpenenseTcst Kak HalpaBIEHHBIA OTPE30K U JACUCTBUS HAJl BEKTOPAMHU
BBOJISITCS TaK, KaK 3TO MPUHSATO B (pHU3HKe, T. €. KaK ACHCTBHS C HAIIPABICHHBIMU
oTrpe3kaMu. OCHOBHOE BHUMAaHUE JOJIKHO OBITh YJEIEHO BhIpabOTKE YMEHUM
BBITIOJTHSATH ONIEPAllK Ha/l BEKTOpaMH (CKJIaJAbIBaTh BEKTOPHI IO TIPaBHIaM
TPEYTOJIbHUKA U TTapaJljIeIOrpaMMa, CTPOUTh BEKTOP, PaBHBIN pa3HOCTH JBYX JTaHHBIX
BEKTOPOB, a TAKKE BEKTOP, PABHBIN NMPOU3BEACHHUIO JAHHOTO BEKTOPA HA JAHHOE
YHUCJIO0).

Ha nmpumepax 1mokassiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHSTHCS K PELLICHUIO
reoMeTpUUYECKUX 3a1a4. JleMoHcTpupyeTcs 3P PeKTUBHOCTb IPUMEHEHUS POPMYIT IS
KOOPJMHAT CEPEINHBI OTPE3KA, PACCTOSHUSA MEKIY IBYMs TOUKAaMU, YPaBHEHU
OKPYKHOCTH U NPSMOM B KOHKPETHBIX T€OMETPUUECKUX 3a/1a4aX, TEM CaMbIM JAeTCs
MPEACTABICHUE 00 N3yUYEHUH F€OMETPUUYECKHUX (DUTYp C TOMOIIBIO METOJOB aJIr€OpHI.

4. CooTHOLIEHNE MEKIY CTOPOHAMH M YIJIaMHU TpeyrojbHuka (14 yacos).

Cunyc, kocunyc u maneenc yana. Teopema o niowaou mpey2orvbHuKa.
Teopemul cunycog u kocunycos. Pewenue mpeyzonvnukos. Mzmepumenvvle
pabomul. CkansapHoe npouszsedenue eekmopos. CkansapHoe npouzgeoenue 8
Koopounamax. Mzmepenue paccmosinus medxcoy obvekmamu bypamuu.

Ieab: pa3BUTh YMEHUE YUAIIUXCS PUMEHSATh TPUTOHOMETPUUYECKUN amnapar Inpu
pPEILICHUY T€OMETPUUECKHUX 3a]1a4.

Cunyc 1 kocunyc mo6oro yriaa ot 0 ° 1o 180 ° BBOAATCS ¢ IOMOIIBIO € JMHUYHOM
TI0JTyOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCUHYCOB U BHIBOJMTCS €IIE
oHa (opMyJIa IIOMAI TPEYTOIbHUKA (IOJOBUHA POM3BEICHHS IBYX CTOPOH Ha
CHHYC yIJ1a Mexy HUMHK). DTOT annapaT IpUMeHseTCs K PElIeHUI0 TPEYTroabHUKOB.

CkansipHoe pou3BeICHUE BEKTOPOB BBOAUTCS Kak B (hu3UKe (MPOU3BEACHUE JTUH
BEKTOPOB Ha KOCUHYC yTjia MEXly HUMH). PaccmaTpuBaroTCsi CBOMCTBA CKAISPHOTO
POU3BENCHUS U €r0 MPUMEHEHHUS MPU PEUICHUH T€OMETPUUYECKUX 3a1ay.

OcHOBHOE BHUMaHHUE CJIEAYET y/IeTUTh BEIPA0OTKE MPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMETPHUUECKOTO arapara Mpy PEIICHUH TEOMETPUUECKUX 3a/1a4.

5. liMHAa OKPYKHOCTH U Iu1omaab kpyra (12 gyacos).

Ipasunvuviii MHO20Y20IHUK. OKPYIHCHOCHb, ONUCAHHASL OKOJIO NPABUTLHO2O
MHO20Y20bHUKA U BNUCAHHAS 8 NPABUTILHBLU MHO20)200bHUK. DPopMY bl 05
BbIUUCTEHUS NIIOWAOU NPABUTLHO20 MHO20Y20JIbHUKA, €20 CMOPOHbL U PAOUYCA
BNUCAHHOU OKpYIHCHOCIU. [[nuHa okpyscHocmu. Ilnowaods kpyea u Kpyeoeozo
cekmopa.

]_Ie.]'ll:: paCcIMpPpUTb 3HAHUC YUAIIUXCA O MHOT'OYI'OJIbHUKAX; paCCMOTPCTDL ITOHATHUA
AJIMHBI OKPYXKHOCTH W INIOIIAAN KpyTra U (1)OpMyJ'IBI JJIA UX BBIYUCIJICHUA.



B Hauvane Tembl 1aeTcs onpeneneHne NpaBuIbHOTO MHOTOYTOJIbHUKA U
paccMaTpUBaAIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, ONMUCAHHOM OKOJIO MTPABUJIBHOTO
MHOT'OYTOJIbHUKA U BIIUCAHHOW B HEro. C MOMOIIbIO OMMCAHHOW OKPYKHOCTH
PELIAOTCS 331a4M O MOCTPOCHUH MPABUIIBHOTO IECTUYTOJIbHUKA W IPABUJIBHOTO 2Nn-
YTOJIbHUKA, €CJIU 1aH NPaBUJIbHBINA N-YTOJIbHUK.

®opMyIibl, BEIPAXKAIOIIKUE CTOPOHY MPABUIBHOIO MHOTOYTOJIBHUKA U PAJNYC
BIIMCAHHOMW B HETO OKPY>KHOCTH Yepe3 pauyc OMUCAHHON OKPYKHOCTH,
UCIOJIb3YIOTCS TIPU BBIBOJIE (hOPMYJI IITMHBI OKPY>KHOCTH U TIJIOIIAIU Kpyra. BeiBoa
ONMUpAETCS Ha UHTYUTUBHOE MPEICTABIICHUE O MpeEJielie: MPYU HeOTPaHUYEHHOM
YBEJIMUYECHHUH YUCIIAa CTOPOH MPABUIIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOTO B
OKPYHOCTb, €r0 IIEPUMETP CTPEMUTCS K JJIMHE STOM OKPY>KHOCTH, a TUIOIIaJb — K
TUIOLIAAN KPYra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

6. IBu:kenus (10 yacon).
llonuamue oOsuocenus. Ceoticmea Osudcenut. Ilapannenvuvlii  nepenoc.
Ilosopom. Buovwl osudcenuii npu npoekmuposaruu 8 bypamuu.

I.Ie.m;: IMTO3HAKOMUTD YUYAIIUXCA C IIOHATUCM IBHIKCHUA U CTO CBOﬁCTBaMH, C
OCHOBHBIMH BHJaMHU HBHH(CHHﬁ, CO B3aMMOOTHOIICHUSIMHU HAJIOKCHUN U I[BPI)K@HPIIZ.

JIBUKeHue I0CKOCTH BBOJIUTCS KaK OTOOpaKeHHE IIIOCKOCTH Ha ce0s1, COXpaHsIoIIee
paccTosinue Mexay Toukamu. [Ipu paccMoTpeHnn BUIOB IBIKEHUI OCHOBHOE
BHUMaHUE YJENSIETCA TOCTPOCHUIO 00pa30B TOUYEK, MPSIMBIX, OTPE3KOB,
TPEYTOJIBHUKOB IIPX OCEBOM U LEHTPAIBHON CUMMETPUSAX, NapAJLIETbHOM IIEPEHOCE,
noBopote. Ha apexTHpIx mpuMepax moka3piBaeTCs MPUMEHEHHUE JBUKCHHM MTPH
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

[ToHsTHE HANOXKEHUS OTHOCUTCS B JAHHOM KYPCE K YMCITy OCHOBHBIX ITOHATHUH.
Jloka3bIBaeTCsl, UTO MOHITUS HAJIOKEHUS U IBUKECHUS SIBIIIFOTCS] 9KBUBAJICHTHBIMU:
m000€ HAJIOKEHUE SBISIETCS ABUKEHUEM TUIOCKOCTH U 00paTHO. U3yuenue
JI0KA3aTeNIbCTBA HE SABIIAIOTCS 003aTEIBHBIM, OJTHAKO CIIEYEeT PACCMATPUBATh CBA3b
MTOHATUN HAJIOKECHUS U IBUKCHUS.

7. TloBTOpenme (6 yacos).

Hean: noBTOpeHne, 0000IIEHNE U CHCTEMaTH3alus 3HAaHUM, YMEHHU U HaBBIKOB 3a
Kypc reoMeTpuu 9 Kiacca, peleHue 3a1ad Mo BCEM TeMaM, NPUMEHEHUE U3yYEHHBIX
CBOMCTB B KOMILJIEKCE IIPU PEILICHUU 3ajau.

Y4e0HOo — TeMaTHYeCKUH IJIAH

Pacripenen HaszBanue paznena Komnuec
eHue TBO
y4eOHBIX 4acoB
4acoB 110

paszaenam

porpaMmm

pl. Ne m/m

IToBTOpEeHune Kypca reomerpun 8-ro kKJiacca.

[ToBTOpEeHNE: MIOMIAL YETBIPEXYTOJIbHUKOB.

[ToBTOpEeHMNe: MOAOOHBIE TPEYTOJbHUKH.

e

IToBTOpEHUE: OKPYKHOCTbD.




Bxoonasa ouacnocmuxa

Tema 1. | BekTopsl. 12
§ 1.79 Amnanus. [TonsaTue BekTopa. PaBeHCTBO BEKTOPOB. 1
§ 1.80 OTknaapIBaHUE BEKTOPA OT JAHHOW TOUKH. 1
§2.81 CymMma nByx BeKTOpoB. [IpaBuio TpeyronbHHKA. 1
§2.82 CyMMa HECKOJIbKMX BEKTOPOB. 1
§ 2.83 3aKOHBI CI0KEHU BEKTOPOB. [IpaBuio napamienorpamma. 1
§2.84 Brrunranue BEKTOpPOB. 1
§ 2.85 Pemenue 3ama4 1o teme «Crio)KeHUe U BRIUUTAHUE 1

BEKTOPOBY.

§ 3.86 YMHOXKEHHE BEKTOPa Ha YHUCJIO. 1
§ 3.87 [IpousBeneHne BEKTOpa HA YUCIIO. 3aa4H. 1
§ 3.87 [IprmeHeHne BEKTOPOB K PELICHUIO 3a1a4. 1
§ 3.88 Cpennsig TMHUA TPANECHUH. 1

KonrpoabHasi padora Ne 1 mo reme «Bekropsp» 1

Tema 2. | MeToa KOOpAMHAT. 10

§ 1.89 AHanu3. Pa3nokeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM 1
BEKTOpaM.

§ 1.90 Koopaunate! BekTopa. 1
§ 2.91 [Tpocreiiue 3agaun B KOOpAMHATAX. 1
§2.92 CBs13p MEXK Iy KOOPIMHATAMHU BEKTOPA U KOOPJIANHATAMH €TI0 1

Hayaja U KOHILA.

§ 2.92 Pemenune npocrermmx 3agad B KOOpANHATAX. 1
§ 3.93 VYpaBHEHHE TUHUH HA TIJIOCKOCTH. 1
§ 3.94 YpaBHEHHE OKPYKHOCTH. 1
§ 3.95 YpaBHeHUE TIPSAMOIA. 1
§ 3.96 B3anmHoe pacnosiokeHue 1ByX OKPYKHOCTEH. 1

KonTpoabnas padora Ne 2 mo reme: «Meton 1
KOOPAUHAT.
Tema 3. CooTHOIIEHHUS MEKAYy CTOPOHAMM U yIJIaMH 14
TPEYroJIbHHUKA.
§1.97 Ananu3z. CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YTJIa. 1
§1.98 OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI 1
IIPUBEJCHUSL.

§1.99 @opMyJIbI U BBIYUCICHUS KOOPAUHAT TOYKH. 1
§2.100 Teopema o oA TPEYroJIbHUKA. 1
§2.101 Teopema cCuHyCOB. 1
§2.102 TeopemMa KOCHHYCOB. 1




§2.103 Pelenne TpeyrojJbHUKOB. 1
§2.104 | U3mepuTtenbHbie pabOTHI. 1
§3.105 VYron Mex1y BEKTOpamH. 1
§3.106 CxansipHO€ TTPOU3BEJCHUE BEKTOPOB. 1
§3.107 CxansipHO€ TPOU3BEICHUE B KOOPIMHATAX. 1
§3.107 CxansipHO€ TPOM3BECHUE B KOOpIMHATAX. 3ajauH. 1
§3.108 CBOICTBO CKaJISIPHOTO MIPOU3BE/ICHUSI BEKTOPOB. 1
KonrpoabHasi padora Ne 3 no teme «CkajnsipHoe 1
Npou3BeeHNE BEKTOPOB).

Tema 4. JIJInHA OKPYKHOCTH U IJIOMIA/Ib KPYyra. 12
§1.109 Amnanu3. [IpaBuibHBI MHOTOYTOJIBHUK. 1
§1.110 OKpy»XHOCTb, OITMCAHHAS] OKOJIO NMPABUIBHOTO 1

MHOT'OYT'OJIbHUKA.
§1.111 OKpy»XHOCTb, BIHCAHHAas B IPABUJIbHBI MHOTOYTOJIbHUK. 1
§1.112 @opMyJIbI 1JI1 BBIYUCIICHUS TUIOMIAIN TPABUIBHOTO 1
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U pajuyca BIUCAHHOU
OKPYHOCTH.
§2.113 ITocTpoenune mpaBUIIBHBIX MHOTOYTOJIBHUKOB. 1
§2.114 JInmiHa OKPYKHOCTH. 1
§2.114 Pemenue 3amau no reme «ljimHa OKpy>KHOCTH. 1
§2.115 [nomans kpyra. 1
§2.115 Pemenne 3amau no teme «llnomans kpyray. 1
§2.116 IInomans KpyroBoro cexropa. 1
§2.116 Pemenue 3anay no reme «lnomaas KpyroBoro CEKTopa. 1
KonTpoJabnas pabdora Ne 4 no teme «ljimna 1
OKPY’KHOCTH M INIOIIAAb KPYray.

Tema 5. JBu:KeHus. 10
§1.117 Ananu3. OTobpakeHue I0CKOCTH Ha ceOsl. 1
§1.117 OTobOpakeHue TII0CKOCTH Ha cels. 3agaumn. 1
§1.118 [Tonsitue nBuxkeHus. CBONCTBA JBUKEHUM. 1
§1.118 Pewenne 3amau no reme «llonsatue nBrxeHUs». 1
§1.119 Hanoxenus u qBrXeHUA. 1
§2.120 [TapasutenbHbIN 1IEpEHOC. 1
§2.120 Pemenue 3amau o reme «llapanienbHblii HEPEHOC). 1
§2.121 IToBopoT. 1
§2.121 Pewenne 3anay no teme «IloBopoT». 1

KonTtpoJsbHas padora Ne 5 no teme: « JIBHKeHUSA». 1
IMoBTOpeHnue. 6




Ananms. [loBTOpeHne: BEKTOPHI.

IloBTOpEHHE: METON KOOPAMHAT.

[ToBTOpEHME: CKAIIPHOE IPOU3BEIECHUE BEKTOPOB.

HOBTOpeHI/Ie: JJIMHA OKPYKHOCTH U IUIOIIAAb KpyTa.

I e

Ammecmayuonnaa paboma 3a Kypc zeomempuu 9
Knacca.

Amnanuiz. UToroeelii ypok mo Kypcy reometpun 9 kiacca. 1

Hroro 68

KaHeHIlapHO-TeMaTI/I‘IeCKOe IJIAHUPOBAHME.

Kanennapno — reMatnueckoe IUTaHMpOBaHUE MO reomerpuu B 9 kmacce 2023-
2024 y4eOuplii ron

VYyeonuk: I'eomerpust 7—9 xnacc, JI. C. Artanacsan u ap.: [Ipocsemienue, 2018
KonmuecTtBo yacos — 68.

KonudecTBO KOHTPOJIBHBIX pabOT — 6.

KonuyectBo camocrositenbHbix pabot — 20.

KonnuectBo TecToBbIX padot — 18.

1 yeTBepTH 2 YyeTBEpPTH 3 YyeTBepTH 4 yeTBEpPTH HTOT0
KoumnuectBo 8 3 10 8 34
Helelb
KouunyecTBo
4acoB 2 2 2 2 2
B HeJeJII0
KoanuectBo
4acoB 16 16 20 16 68
B YeTBEPTh
KonTtpouabnsbie 1 1 9 1 6
padoThI + urorosas

OCHOBHBIMM METOJAMM MPOBEPKU 3HAHUN M YMEHHUH YydYallluXcsl [0 MaTeMaTHKE SBIISIFOTCS
YCTHBIH oONpoc M TNHUCbMeHHbIe padoThl. K mnHcbMeHHBIM (opMaM KOHTPOJS OTHOCSITCS:
MaTeMaTHYeCKUe TUKTAHThI, CAMOCTOSITENIbHbIE M KOHTPOJIbHBIE paboThl, TeCThl. OCHOBHBIE BU[IbI
IIPOBEPKH 3HAHUM — TeKyllas U UToromas. Tekylias IpoBepKa MPOBOJUTCS CHUCTEMAaTUYECKH W3
ypoKa B YpOK, a UTOroBasi — 10 3aBEpIIEHUH TeMBI (pa3jiena), MKoJIbHOro Kypca. Hike mpuBeneH
rpaduK KOHTPOJBHBIX PAOOT AN TPOBEPKU YPOBHSA COHOPMHPOBAHHOCTU 3HAHMM W yMEHHH
y4YallUXCs MIOCIIe U3YyYEHUs KaKI0M TEMBI U BCETO Kypca B LIEJIOM.




Y4yedHo — TeMaTHYEeCKHH IJIaH

KonnuectBo
No KonnuectBo
HasBanue pa3zzgenos KOHTPOJIbHBIX
/T 4acoB
paboT
1 | IloBTOpenue kypca reomeTpun § Kiacca 4 -
2 | Bekropsl 12 1
3 | Mertox koopauHAT 10 1
4 | CoOTHOIICHHS MEXKIY CTOPOHAMHU U YTIIaMHU 14 1
TPEYroJIbHUKA
5 | lmuHa OKpy>XKHOCTH M TUIOIIA b KpyTa. 12 1
6 | JIBmwxenue 10 1
8 | IloBropenue. Pemenue 3amau. 6 1
Uroro: 68 6
I'paghuxk xKonmpoavnvix padom
No Tema Cpoku
1 BxonHasi quarHocTuka 3a Kypc reoMeTpuu 8§ Kiacca. Il nedena cenmaopsa
2 KontponbHas padota Ne 1 o teme «BekTopbi». IV neoena okmsaopsa
3 KontponbsHas padota Ne 2 o teme: «MeToa KOOpAUHAT | Heoens oexaopsa
4 Kontponbshas pabora Ne 3 «CkansapHoe npon3BeieHne Il nedensa ¢hespana
BEKTOPOBY.
5 Kontponbshas pabora Ne 4 no teme «/lyinHa OKpY>KHOCTH | Heoens anpensa
U TUTOIIAL KPYTay.
6 KontponbHas padota Ne 5 «JIBuxkeHus». Il nedensa masn
7 ATTtecTtanimoHHas paboTa 3a Kypc reoMmeTpum 9 Kiacca. Il Hedena masn

B TemarnueckoM TIUIaHUPOBAaHWH pa3Aelbl OCHOBHOIO COJEpXaHUS IO
reOMETpPUHU Pa30UThl Ha TEMbI B XPOHOJOTUH UX U3YUYECHHS MO YUEOHUKY.
OCOOEHHOCTBIO TEMAaTHYECKOr0 IUIAHUPOBAHUS SBISETCS TO, 4YTO B HEM

COJICP)KUTCSI OINHMCAHME BO3MOXKHBIX BHUOB JEATEIIBHOCTH YYalllUXCS B Mpoliecce
YCBOEHUSI COOTBETCTBYIOILIETO COJEP)KaHUs, HANpaBICHHBIX Ha JIOCTHXKCHHE
MOCTABJICHHBIX IIeJiel O00y4deHus. OTO OpPUEHTUPYET VYUHUTENs Ha YCHIICHUE
JESITeTLHOCTHOTO TMOJX0Ja B O0yYeHWH, HAa OPraHU3aIfio Pa3HOOOpa3HON y4eOHOU
NEATEIbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM TICUXOJIOTO-TIE€AArOrM4€CKUM BO33PEHUSIM,
Ha HCIMOJb30BaHUE COBPEMEHHBIX TEXHOJIOTHUH.

B ocHOBHOE mporpaMMHOE COAEpPKAaHUE BKIIOUAIOTCA JOMOJIHUTEIbHBIC
BOIIPOCHI, CIIOCOOCTBYIOIIME PA3BUTUIO0 MAaTEMATHYECKOTO KpPyro3opa, OCBOEHUIO
0oJiee MPOJBUHYTOTO MAaTeMAaTHUYECKOro ammapara, MaTeMaTHYeCKUX CIOCOOHOCTEH.



Pacumpenue conepkaHusi IeOMETpPUUYECKOTo oOpa3oBaHMs B 3TOM CiIydae JaeT
BO3MOXXHOCTh CYIIECTBEHHO OOOTraTUTh KPYr pellaeMbiX 3aaad. [lomonHutenbHbIE
BOIIPOCHl B TEMAaTHYECKOM IJIAHMPOBAHUM J1aHbl B KBaJpaTHBIX cKkoOkax. [lepeueHn
ATUX BOIIPOCOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep.

KanengapHo — rTeMaTnyeckoe NJIaHHPOBAHHE



Howmep Komn Jomarnee
Nem/m fau Temsi Tema ypoxka 4ecTBO Haﬂ)ﬂam (g:ii) saIaHHme
OKa 4yacoB
IlepBasi yeTBepTH — 8 y4eOHBIX Hedesb
Kontposbabie paboTsr — 1
CamocrosTenbHble pabOThI — 5
TectoBbie paboOTHI — 4
IToBTOpenune kypca reomerpuu 8 kiaacca (4 yaca).
1 IloBTOpEeHME: IUIOMIAAb YETBIPEXYTOJIBHUKOB. 1 Ne 403, 452, 468
2 IToBTOpEeHME: MOMOOHBIC TPEYTOJBLHUKH. 1 Ne 480, 495, 541
3 IToBTOpEHNE: OKPYKHOCTB. 1 Ne 591, 633, 653
4 Bxoonaa ouaznocmuxa 1 Ne 546, 631, 645
BexTopbl (12 yacoB).
5 § I.79 | Ananms. [Tonstue Bektopa. PaBeHCTBO 1 PT Ne 112, Ne
DOB. 16
6 § 1.80 | OTknagpIBaHUE BEKTOPA OT JAHHOW TOYKH. 1 PT Ne 114, Ne
18
7 §2.81 | Cymma nByx BekTopoB. [IpaBmiio 1 PT Ne 115, Ne
JIBHUKA. b2
8 §2.82 1 PT Ne 117, Ne
CyMMa HECKOJIbKUX BEKTOPOB. 53
9 §2.83 | 3akoHBI croXkeHus BEKTOpoB. [IpaBuio 1 PT Ne 113, Ne
lesIorpamMMma. b0
10 §2.84 | BerunTaHue BEKTOPOB. 1 PT Ne 116, Ne
55
11 §2.85 | Pemrenne 3amad no teMe «CIIOKEHHE U 1 Ne 768, 770, 761
QHKE BEKTOPOBY.
12 §3.86 | YMHOMXKEHHE BEKTOpA HA YHUCIIO. 1 Ne 775, 776, 781
13 §3.87 | IIpomsBeneHne BEKTOpaA Ha YUCIIO. 3a1auu. 1 Ne 780, 781, 787
14 §3.87 | IIpuMeHeHnE BEKTOPOB K PEIICHHUIO 33/1a4. 1 PT Ne 131 - Ne
15 § 3.88 | CpemHsist TUHUS TPATICITHH. 1 Ne 794, Ne 798
16 KonTtpouabnas padora Ne 1 mo reme 1 PT Ne 140 - Ne
"OpbID»
17 § 1.89 | Ananu3. Pa3noxxeHue BeKTOpa Mo IByM 1 PT Ne 13 - Ne 21
ITHHEAPHBIM BEKTOPaM.
18 § 1.90 | KoopauHaThl BEKTOpA. 1 PT No 22 - Ne 28
19 §2.91 | [Ipocreiimme 3aaun B KOOPIUHATAX. 1 Ne 916, 920, 926
20 §2.92 | CBs3p MeX Iy KOOPAMHATAMH BEKTOpA U 1 Ne 917,922, 928
MHATAMH €0 Havyalla M KOHIIA.
21 §2.92 | Pemenue nmpocTeiinmx 3a1au B KOOpUHATAX. 1 Ne 930, 932, 934
22 §3.93 | YpaBHEHHE IMHUA HA TUTIOCKOCTH. 1 Ne 936, 938, 940
23 §3.94 | YpaBHEHUE OKPYKHOCTH. 1 Ne 959, 962, 964




24 §3.95 | YpaBHEHHE TIPSIMOH. 1 Ne 972,974, 976
25 §3.96 | B3auMHOE pacIoioKeHHE ABYX OKPYKHOCTEH. 1 Ne 978,979, 970
26 KonTtpoabHas padora Ne 2 1mo Teme: 1 Ne 990, 992, 996
DI KOOPAHHATY.
27 §1.97 | Ananus. CHHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC 1 Ne 1011, 1012,
28 §1.98 | OcHOBHOE TPUTOHOMETPUIECKOE TOXKICCTBO. 1 Ne 1016, 1017,
yJIbI IPUBEIICHUS.
29 §1.99 | dopmysIbl AJ1 BEIYUCICHUS KOOPJIMHAT TOYKH. 1 PT Ne 38 - Ne 44
30 §2.100 | Teopema O IIONIAHM TPEYTOJIbHUKA. 1 Ne 1020, 1022,
31 §2.101 | Teopema CHHYCOB. 1 Ne 1025, 1027,
32 §2.102 | TeopemMa KOCHHYCOB. 1 Ne 1030, 1031,
Tpetrbsi yeTBepTh — 10 Y4eOHBIX Heae b
KontponbHbie paboThl — 2
CaMocTosTenbHbIE Pa0OTHI — 7
TectoBbie pabOTHI — 5
33 §2.103 | PerieHue TpeyroibHUKOB. 1 PT Ne 48, No
1033
34 §2.104 | U3meputenbHbIe pabOTHI. 1 PT Ne 45, Ne
1036
35 §3.105 | Yrom Mexy BEKTOpaMH. 1 Ne 1040 - Ne 1043
36 §3.106 | CxansipHOE IpOU3BENIEHIE BEKTOPOB. 1 PT Ne 56, Ne
1047
37 §3.107 | CkansgpHoe POU3BEICHNE B KOOPAMHATAX. 1 Ne 1050, 1052,
38 §3.107 | CkansspHOE NTPOU3BE/ICHNE B KOOPAMHATAX. 1 Ne 1068, 1069,
78
39 §3.108 | CBOMCTBO CKaIIPHOTO TIPOM3BENCHUS 1 PT Ne 57 - Ne 60
DOB.
40 Kontpoabnasi padora Ne 3 mo teme 1 Ord, B 23, Ne 15
ISIPHOE NMPOU3BeIeHHE BEKTOPOBY.
JUTMHA OKPYKHOCTH M IJI0IIaAb Kpyra (12 yacos).
41 31.109 Ananu3. [IpaBuiIbHBI MHOTOYTOJIbHUK. 1 PT Ne 61-63, Ne
42 §1.110 | Okpy>KHOCTB, OTICAHHASI OKOJIO TTPABUIBLHOTO 1 No 1084 - Ne 1086
YrOJILHHUKA.
43 §1.111 | Okpy>KHOCTH, BIUCAHHAS B MPABUIHHBIN 1 PT Ne 64 - Ne 66
yTOJIbHHUK.
44 § 1.112 DopMyIIbl 7151 BEIYUCIICHUS TUIONA M MPaBUIBHOTO MHOTOYTOJIbHUKA, 1 No 1087 R 1088,
€ro CTOPOHBI U pagnyca BITUCAHHOM OKPY>KHOCTH.
45 §2.113 | [TocTpoeHMEe MPaBHIBHBIX MHOTOYTOJIEHUKOB. 1 PT Ne 67 - Ne 69
46 §2.114 | JlnimHa OKPYKHOCTH. 1 No 1092, 1094,
47 §2.114 | Pemenwne 3amad mo teme «J{mmHa 1 PT Ne 74, Ne 1104,

(HOCTH».




48 §2.115 | [Tnomans Kpyra. 1 No 1114, 1116,
49 §2.115 | Pemenue 3ama4 o teme «ILmomanp kpyray. 1 PT Ne 83, Ne 1121,
50 32.116 [Lnomaae KpyroBoro cekropa. 1 Ne 1148, 1149,
51 §2.116 | Pemenue 3ama4 o teme «ILiomaaps KpyroBoro 1 Ne 1153, 1152,

DaY).
52 KonTtpouabnas pabéora Ne 4 no teme «/limmna 1 Ne 1155, 1156,

KHOCTH M IJIOIAAb KPyray.

YerBepTas 4eTBepTh — 8 yUeOHBIX Heleb
Kontpomnpasie paboter — 1 + 1 urorosas
CamocrosTensHbIe paboTH — 4
TectoBrie paboTsl — 4
JBu:kenue (10 yaco).

53 §1.117 | Ananuz. OToOpakeHue MIOCKOCTH Ha ceOsl. 1 PT Ne 86 - Ne 91
54 §1.117 | OTobOpakeHne TIOCKOCTH Ha ceOs1. 3a1aum. 1 No 1162 - Ne 1165
55 SLIS | TTopgarue nBrkennsa. CBoiicTBa IBH)KEHHI. 1 Ne 1170 - Ne 1174
56 §1.118 | Pemenue 3anau no teme «[loustue 1 Oro, B 24, Ne 15 -

HHS).
57 §1.119 | HanosxeHus U JBHKEHHS. 1 OI', B 25, Ne 15 -

2.12 o I'D, B 26, Ne 15 -

58 32120 [TapannenpHbIN IEPEHOC. 1 O3, B 26, e 15
59 §2.120 | Permenwue 3amay o reme «llapanienbHbii 1 Oros,B 27, Ne 15 -

oC».
60 [ 2121 [ fopopor 1 PT Ne 93 - Ne 97
61 §2.121 | perenne 3a7a4 1o teme «IloBopoT». 1 PT Ne 99 - Ne 104
62 KonTtposbHnas pa6ora Ne 5 mo teme: « 1 PT Ne 106 - Ne 110

eHHSD.

HTorosoe noBropenue (6 4acon).

63 Amnanus. [IoBTopeHne: BEKTOpHI. 1 OI'3, B 28, Ne 15 -
64 [ToBTOpEHME: METOJ KOOPAUHAT. 1 OI'D,B 29, Ne 15 -
65 [loBTOpEHME: CKAIIPHOE IPOU3BEIECHUE 1 OI'3, B 30, Ne 15 -

DOB.
66 [loBTOpEeHue: nIMHA OKPYXKHOCTH U IIOIIA/1b 1 OI'D,B 31, Ne 15 -
67 ATTecTanMoOHHAasA padora 3a Kypc 1 OI'3,B 32, Ne 15 -

reomerpuu 9 kJiacca.

68 AHnanu3z. UTOroBelii  ypok Mo Kypcy 1

rpun 9 Kiacca.




