|. HHosacnumenvnan 3anucka.

Pabowas mporpamma mo reomeTpuu sl 9 Kimacca paspaboTaHa ¢ ydeToM TpeOoBaHWH (heaepaTbHOrO0 KOMIOHEHTA TOCYIapCTBEHHOTO
cTaHzapTa oOmero oOpa3oBaHUSI M B COOTBETCTBHHM C aBTOpckoil mporpammoirn A.I. Mepsmsak, B.b. Ilononckuii, M.C. fxup, E.B. Bymko
(Matemaruka: mporpammel : 5—9 kmaccel A.I'. Mep3nsk, B.b. ITonouckuii, M.C. fxup, E.B. Byiiko /. — M. : Benrana-I'pad, 2013. — 112 ¢c.) B
HEll TaKKe YYMTHIBAIOTCS OCHOBHBIC WJIEHW M TOJIOKeHUs [Iporpammbl pasButus U (GOpMHUpOBaHHS yYHUBEPCAIBHBIX YUEOHBIX NEHCTBUN IS
OCHOBHOTO 00111ero 00pa3oBaHus KOTOPHIE 00ECTIEUNBAIOT (POPMHUPOBAHNE POCCUICKON TPAXKIAHCKON HACHTUYHOCTH, KOMMYHHUKATUBHBIX KAaueCTB
JUYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KIFOUEBOW KOMIETEHIIMH — YMEHUS YUUMbCAL.

VYuebnuk «I'eoMeTpus-9» OpUEHTUPOBAH Ha pean3alli0 CUCTEMHO-AESTEIbHOCTHOTO MOJIX0/a, KOTOPBIM MO3BOJUT 00€CeUUTh aKTUBHYIO
y4e0HO-TI03HABATEIbHYIO JEATEIbHOCTh OOYyUYaIOIIMXCS. YUEHUK CTAaHOBUTCS AKTHBHBIM CYOBEKTOM 0OO0pa30BaTEIbHOIO MpOIecca, KOTOPHIH
MpUOOpPETAET NEATENHHOCTHYIO HallpaBlIeHHOCTh. [Ipu 3TOM copeprkaHne yue OHUKOB MO3BOJISIET UCIIOJIb30BAaTh Pa3HOO0Opa3Hble GOPMBI 00YUEHHUS:
3TO paboTa yyaluxcs B Mape, Ipylie, MPUMEHEHHE COBPEMEHHBIX (B TOM 4Hcle WH(OPMAIMOHHBIX) TEXHOJOTMH 00ydeHMs, MpOEeKTHas
NEeSITeNIbHOCTD YYalIUXCsl, UMEIoIasi Ba)KHOE IIPAKTUYECKOE 3HAUEHHUE.

CognepxaHne M METOAMYECKUH ammaparT y4eOHHKOB CHOCOOCTBYIOT (POPMHUPOBAHUIO Y YYAIlUXCS JIMYHOCTHBIX, METANpEeAMETHBIX, MPEeIMETHBIX
pe3ynbTaToB 00Y4eHHs, COOTBETCTBYIOLUIUX TpeboBaHUsIM DenepalibHOr0 rocyAapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO OOILEro
oOpazoBaHwUsI.

[IporpaMma BBIIOJHSET IB€ OCHOBHBIE (PYHKIIUU.

NudopmManmoHHO-MeTOAUYECKAS

(GyHKIMS TTO3BOJISIET BCEM YYacTHHKAaM 00pa30BaTeIbHOIO MpoLiecca MOJIYYUTh MIPEeICTaBICHHE
0 LIETISIX, COJIEPIKAaHUU, 00IIel cTpaTeruu 00ydeHus, BOCOIUTAHUS U Pa3BUTHS YUaLUXCS

CpEICTBaMU JIaHHOTO Y4eOHOTO IIpeaMeTa.

Opranu3anoHHO-IIAHMPYIOIAsA QYHKIUS IpelycMaTpUBaeT BbIJACIEHUE 3TAllOB 00y4YeHHsI, CTPYKTypUpPOBaHHE y4eOHOTrO MaTepuana,

OTIpeJIeNIeHUE ero KOJUYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTHUK Ha KaXKJJOM U3 STAIOB.

OTnUYUTEeNbHBIMU Y€pTaMU JAHHOW  TNPOrpaMMBbl SIBJISIETCS PAa3HOYPOBHEBBIM MOJAXOJ B OOYyYEHHMM MaTreMaTuke, MpU KOTOPOM KasK[bIi
00yJarouuiicss UMeeT BO3MOXHOCTh OBJIAJIETh YU€OHBIM MaTE€pPHAIOM B 3aBUCUMOCTU OT €r0 CIMOCOOHOCTEH M MHIUBUAYAIBHBIX OCOOECHHOCTEH.
Pa3HoypoBHEBBII T0X0] B 00y4EHHH MO3BOJISET CO3/1aBaTh CUTYAIIUIO YCIEIIHOCTH ISl KaKJI0TO 00y4aroIiero, MOBBIIAET Yy4eOHYI0 MOTHUBALIUIO
U UHTEpEeC K IpeaMeETy.

Copep:xaHrie pa3HOYPOBHEBOTO OOy4deHHs 0OecrieurnBaeTcs JefieHueM yueOHOTo MaTepuana Ha IBa YPOBHS:
0a30BBbIl YPOBEHB;
paciupeHHbI YpOBEHb, OCHOBAaHHBIM Ha 0a30BOM YpOBHE, YTIyOJSIOMIMI €ro coiepaHHe C BKIIOYEHUEM JOMOJHUTEIBHOTO y4eOHOTO

Marepuaia, HE IPpCAYCMOTPCHHOTO CTaHAapTaMU.



KypcuBoM BbIZICIIEH MaTeprall MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, KaK B TEOPETUYECKON YaCTH IIPOrPaMMBbl, TaK U B IIPAKTUYECKON. [laHHBIH
MaTepHall IOJUICKHUT U3YyICHUIO, HO HE BKIIIOYACTCA B TPEOOBAHUS K YPOBHIO IOATOTOBKU O0YYAOLITHXCS.
[IperonaBanue reomerpun B 90 Kiacce NpEAIONiaraeTcsi BECTH Ha MOBBIIIEHHOM YpoBHE .  [IOBBbIIEHHBIH ypOBEHb NpeENoJaBaHUs
o0ecrieynBaeTcss -pacCMOTPEHHEM JIOTIOJHUTEIBHBIX BOMPOCOB TEOPUH- BHEBNHCAHHAS OKPYKHOCTH, MOCTPOeHHEe MNPaBHJIbHBIX
MHOI'0YI'0JIbHUKOB, IPMMEHEHHE MeT0/1a KOOPAUHAT K PELICHHUIO 3a/1a4.

Ha ypoxax reoMeTpuu NOBbIIIEHHbI YPOBEHb MPENOJaBaHUN OyAeT JOCTUraThCs TAK K€ 3a CUeT

-peleHus pa3HoOOpa3HbIX KJIACCOB 33/1a4 MOBBIIIEHHOTO YPOBHS U3 PA3JIMYHBIX Pa3JesioB Kypca, TpEOYIOIUX MOMCKA ITyTH U CIOCO00B
pelIeHus;

--HCCJIEIOBATEIBCKOM JACSITEIHHOCTHIO, MPOBEICHUEM IKCIIEPUMEHTOB, 0000IICHHS, TOCTAHOBKH M (JOPMYIMPOBAHKS HOBBIX 3aja4, PEIICHUEM
3amau u3 pasznena «HaOmromaiite, pucyiite, KOHCTPYHPYHTE, (haHTA3UPYHTE

- JIOCTHUXKEHUS SICHOTO, TOYHOTO, TPAMOTHOTO M3JIO’KEHHsI CBOMX MBICJIEH B YCTHOUM M MIMChbMEHHOMN PEYH, UCTIOJIb30BAaHUH PA3TMUHBIX S3IKOB
MaTeMaTHKH (CIIOBECHOTO, CUMBOJIMYECKOT0, Ipadudeckoro), cBOOOAHOTO epexo/ia ¢ OJJHOTO A3bIKa Ha APYroM JUlsl WILTIOCTpaLluy,
MHTEpIIpETAINH, apryMEHTAIlUU U 10Ka3aTeIbCTBA;

-IIPOBEACHHNA 10KA3aTCIbHBIX paccymz[eHnﬁ, ApryMCHTallMH, BBIABYKCHUS TUIIOTE3 U UX 00O0CHOBaHHMS IIpH pCUICHUH 3a1a4 MMOBBIICHHO I
CJIOXKHOCTH,

-MIOMCKa, CUCTeMAaTH3allMsl, aHaIu3 U Ki1accuukanus nHpopMalru, UCHOIb30BaHUE PA3HOOOPA3HBIX HH(POPMAIIMOHHBIX HICTOYHUKOB, BKIIIOUAs
y4eOHYIO U CIIPAaBOUYHYIO JIMTEPATYPY, COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH B IPOEKTHOM JEATEIbHOCTH.

-IIOUCKOM, CHCTCM&TH?»B.LIPICFI, aHaJIMu3 U Knaccn(bm(auneﬁ I/IH(bOpMaI_[I/II/I, HCIIOJIb30BAHUECM paSHOO6p33HHX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHUKOB,
BKJ/IO4Yas yqe6Hy10 U CIIPABOYHYIO JIMTCPATYPY, COBPECMCHHBIC I/IH(bOpMaI_II/IOHHBIe TCXHOJIOTNHU B HpOGKTHOfI ACATCIIBHOCTU KypcCa.



Il. O6wan xapakmepucmuxa yueonozo npeomema «I'eomempusn»

[IpakTHueckas 3HAYUMOCTH IIKOJBHOTO Kypca IeoMeTpuM 9 Kiacca COCTOMT B TOM, YTO MPEAMETOM €€ M3YUYEHMs SIBJISIFOTCSI IPOCTPAHCTBEHHBIE
(OpMBI U KOJIMYECTBEHHBIE OTHOIICHUS peaJIbHOTO MUpa. B coBpeMeHHOM 0011ecTBE MaTeMaTH4ecKasi MOIr0TOBKa HE00X0AMMa KaXKIOMY YEJIOBEKY,
TaK Kak MaTeMaTHKa IMPUCYTCTBYET BO BCEX cepax 4eI0BEUECKON ACATEIBHOCTH.

'eomerpusi SIBISICTCSI OJHUM W3 OMOPHBIX HIKOJBHBIX IMpenMeToB. ['eomMeTprueckue 3HAHHWS HEOOXOIMMBI ISl M3YYCHHUs IPYTUX IIKOJBHBIX
mucuuIuiaH (pusnka, reorpadus, XuMusi, “HGopMaTHKa U ap.).

OnHO# M3 OCHOBHBIX LIENEH M3YYeHHs] T€OMETPUH SIBISICTCS Pa3BUTHE MBIIUICHUS, TPEXIE Bcero (GopMupoBaHue aOCTPAaKTHOTO MBIIIICHHS. B
IpoLecce HU3Y4YEeHUsS T'€OMETpUHM (OPMUPYETCS JOTMYECKOE M aIrOPUTMUYECKOE MBIIUIEHHE, a TAaKK€ TaKhe KayecTBa MBIIJICHHS, KaK CHia U
rMOKOCTh, KOHCTPYKTMBHOCTb M KPUTUYHOCTh. [[nsl ajmanTanuu B COBPEMEHHOM HH(OPMAIlMOHHOM OOIIECTBE Ba)KHBIM (DAKTOPOM SIBIISIETCS
(¢bopMHUpOBaHHE MaTEMaTHYECKOTO CTHJIS MBIIIJICHHS], BKJIIOYAIOLIEr0 B ce0sl MHIYKIMIO M JIEAYKIUI0, 0000IIeHe U KOHKPETH3alUIo, aHallu3 U
CHHTE3, KIACCU(PHUKALMIO U CUCTEMAaTU3AIHMI0, a0CTParupOBaHNE U aHAJIOTHUIO.

OOydeHne reoMeTpuu JaéT BO3MOXKHOCTh LIKOJbHHKAM HAayYUThCS IUIAHUPOBATh CBOIO JIESATEIBHOCTh, KPUTUYECKH OLIEHUBATH €€, MPUHUMATh
CaMOCTOSITENIbHbIE PEeIIeHUs, OTCTauBaTh CBOU B3IJISAbI U YOSKICHUS.

B mpouecce n3ydyeHus TreoMeTpUM IIKOJbHUKM ydaTcs HU3JaraTb CBOM MBICIM SICHO M HCYEpIBbIBAIOIle, MPUOOPETal0T HABBIKU UYETKOTO U
IPaMOTHOTO BBITIOJIHEHHS MaTeMaTUYeCKUX 3aluceil, MpH 3TOM HCIIOJIb30BAHWE MAaTEMaTUYEeCKOTO S3bIKa IO3BOJISIET Pa3BUBATh Y YUalIUXCs
IPaMOTHYIO TUCBMEHHYIO U YCTHYIO PEYb.

3HAKOMCTBO C UCTOPHUEH pa3BUTHs I'€OMETPUM KaK HaykKd (OpPMHpYET Yy ydalluxcs MpelacTaBiieHHe o0 anredpe Kak yacTd OOIIeYesoBeYeCKOH
KYJIBTYpBI.

3HaYNTEIbHOE BHUMAHUE B U3JI0)KEHUH TEOPETHUECKOTO MaTepualla Kypca yAeaseTcs ero MOTUBAILUH, PACKPBITHIO CYyTH OCHOBHBIX MOHSTHUH,
uzaen, merooB. OOydyeHHEe MOCTPOEHO Ha 0a3e TEOpPUM Pa3BHUBAIOLIETO OOY4YEHHs, UYTO JOCTUTAETCSI OCOOCHHOCTSAMH H3JIOKEHHS TEOPETHUECKOTO
MaTepuala M YIOPaXXHEHUSMU Ha CpaBHEHHME, aHalM3, BBIJCJIEHUE TIJIaBHOIO, YCTAHOBJIEHHME CBs3eH, Kiaccuukanuio, o0000LeHre WU
cucremaTtu3anuo. Oco00 aKLEHTHPYIOTCS COJEpXKaTelbHOE PACKPhITHE MaTEeMAaTUYECKUX IOHSATUN, TOJKOBAHUE CYLIIHOCTH MaTeMaTHUYECKHX
METOJIOB, U 00JacTH MX NPUMEHEHUs, JEMOHCTpAIMsl BO3MOXHOCTH NPUMEHEHUS TEOPETUYECKUX 3HAHWH Ul pelleHus Pa3HOOOpa3HbIX 3ajay
IPUKIAAHOTO XapakTepa. Oco3HaHue 0OLIero, CyIeCTBEHHOIO ABIISAETCS OCHOBHOM 0a30i JUlsl pelleHns TUIIOBBIX yIpaXxHeHUH, BakHO puBOIUTH
JieTalbHbIE MOSICHEHUS K PELICHUIO TUIIOBBIX YIIPa)KHEHUH. DTUM pacKpbIBaeTcs CyTh METO/1a, MMOAX0/A, IPEJIaraeTcs aIrOpUTM UM 3BPUCTUYE CKas
cXeMa pellleHus yIpaXHeHUH onpeaenéHHoro Tuna PackppiBas BHYyTPEHHIOIO FapMOHHUIO MaTeMaTUKU, (POpMHUPYsl TOHUMAaHUE KPACOThl U U3AIIECTBA
MaTeMaTUYECKUX PACCYXJEHUH, CHOCOOCTBYS BOCIPUATUIO TI'E€OMETPUYECKUX (OpPM, YCBOEHHIO IOHSATUS CHMMETPUHM, TE€OMETPUsS BHOCUT
3HAYUTENbHBIM BKJIQJ B 3CTETUYECKOE BOCHUTAHUE ydamuxcs. E€ m3ydeHue pa3BUBaeT BOOOpa)KeHUE IIKOJIBHUKOB, CYLIECTBEHHO 00OTaIlaeT U
pa3BUBAET UX MIPOCTPAHCTBEHHBIE IPEICTABICHUH.



lll. Onucanue mecma yueonozo npeomema «I'eomempun» ¢ yuedHom naane

B cootBerctBuM ¢ TpeboBaHusiMu DenepanbHOrO roCylapcTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOIO OOHIEro oOpa3oBaHUs MpeaMeT
«"eomerpusi» uzydaercs ¢ 7-ro no 9 -it kinace. CornacHo ¢enepaibHOMY 0a3MCHOMY ydeOHOMY IIaHy B yueOHOMY miany MBOY «OOII Ne 15» T.
VYnan-VYup Ha uzydeHue reoMeTpuun B 9-M Kjacce OTBOAUTCS 68 4acoB, U3 pacuera 2 yaca B HEJEIIO.

V. JTuunocmmuvie, memanpeomemnoie u npeomentivle pe3yabmamol 0C80EHUA COOEPHCAnUn Kypca zeomempuu 9 Knacca.

N3ydeHne reoMeTpur MO JaHHOW MpoTrpamMMe CIoCOOCTBYeT (DOPMHUPOBAHUIO Yy YYANIUXCS JHUYHOCTHBIX, METANMpPeIMETHBIX H MPeIMeTHBIX
pPe3yJabTaTOB OOy4YeHHS, COOTBETCTBYIOIIUX TPEOOBAaHUSAM (eIepabHOTO TOCYIapCTBEHHOTO 00pa30BaTENIFHOTO CTaHIapTa OCHOBHOTO OOIIETo
o0OpazoBaHwUsI.

JIuunocmmule pesynomamol:

1) BocnHUTaHHE POCCUICKOM IPpaXKIaHCKOM MIEHTUYHOCTH; MaTPHOTU3MA, YBaXKeHHUsI K OTeuecTBY, OCO3HAHMSI BKJIa]a OT€YECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOM HAYKH;
2) OTBETCTBEHHOE OTHOIIEHUE K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YJarOMMXCS K CAMOPa3BUTHIO U caMOOOPa30BaHHUIO HA OCHOBE MOTHUBAIl MU
K 00y4EHHUIO ¥ TIO3HAHUIO;
3) oco3HaHHBII BBIOOP U MOCTPOCHHE JANbHEHIIICH HHIMBUAYAIbHOW TpAaeKTOpHUHU 0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii u
npodeccHoHaAbHBIX MPEANOUYTEHUH ¢ YUETOM YCTOMYUBBIX MIO3HABATEIBHBIX HHTEPECOB, a TaK K€ HAa OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO
OTHOLLIEHHUS K TPYly, Pa3BUTHE OIIbITA YYACTUS B COLMAIBHO 3HAUUMOM TPYJE;
4) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT yueOHOU U MaTeMaTUYECKOM 1eSTEIbHOCTH;
5) KpUTUYHOCTbH MBILUICHUS], UHUIIUATUBA, HAXOJUUBOCTh, AKTUBHOCTD MIPH PEIICHUU MAaTEeMaTUYECKUX 3a/1a4.

Memanpeomemmnuwie pe3ynomamol:

1) ymMeHue caMOCTOSITENIbHO OMPENENSITh e CBOEro 00yueHusi, CTaBUTh U (OPMYIUPOBATh [T ce0si HOBBIE 3a7jauu B y4€0Oe, pa3BUBATh MO TUBHI U
HMHTEPECHl CBOEH MO3HABATEIbHOU JIEATEIIbHOCTH;

2) yMeHHE COOTHOCUTH CBOM JICUCTBUS C INITAHUPYEMBIMH PE3yIbTaTaMU, OCYIIECTBIISITH KOHTPOIb CBOCH JAESITENFHOCTH B IIPOLIECCE TOCTHKEHUS
pe3ynbTaTa, OnpeleNsTh CIOCcOObl ISHCTBUS B paMKax MPEAT0KEHHBIX YCIOBUHM U TpeOOBaHUl, KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBHUHU
W3MEHSIOLIECUCS CUTYyallUEe;



3) YMenue onpeaensTh HOHATHUS, CO3AaBATh 000O0IECHNUS, YCTAaHABIMBATh AHATIOTHH, KIAaCCU(PHIIMPOBAThH, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U

KPUTEPHH IS KJIaccu(uKaIumy,

4) yMeHue ycTaHaBIMBaTh IPUUMHHO- CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKUE PACCYXKACHUS, YMO3AKIOUEHUs ( MHAYKTUBHOE, IETYKTUBHOE, 110

aHAJIOTUM) U JIe1aTh BHIBObI

5) yMeHHe WLTIOCTPUPOBATh U3yUEHHBIE IOHITHS U CBOMCTBA (pUTyp, ONIPOBEPraTh HEBEPHbBIE YTBEPKICHUS

6) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

7) mepBOHAYaJIbHBIE MIPEICTABICHMS O UAEIX U METO/aX MAaTEMATUKH KaKk 00 YHUBEPCAIIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEACTBE MOJECINPOBAHUS

SIBJICHUH U ITPOLIECCOB;

8) ymeHue BUAETh MaTEMaTHUECKYIO 3a7jauyy B KOHTEKCTE MPOOIEMHON CUTyallH B IPYTUX AUCLUILIMHAX, B OKPY)KAIOIIEH KU3HU;

9) yMeHue HaXOJWUTh B pa3IMYHBIX UICTOYHHKAX MH(OpMAIHIO, HEOOXOIUMYIO JUIsl pEIIeHHUs] MATEMaTHUYECKUX MPoOJieM, U MPEeACTaBIATh €€ B

MOHATHON (opMe, MPUHUMATh PELICHUE Y YCIOBUSAX HETIOIHON WIIM N30BITOYHOM, TOUHOM WIIM BEPOSATHOCTHOM MH(OpMaLny;

10) YMeHue NOHMMAaTh U MCTOJIb30BaTh MaTEMaTHUECKHUE CPEJICTBA HATJIATHOCTH (TpaduKu, TaOIUIBI, CXEMBI U Jp.) 7S WILIIOCTPALINH,

MHTEpIpETAINH, apryMEHTaIUH;

11) ymeHue BBIIBUTATh TUMOTE3BI MPU PELICHUH 3a/1a4H, TIOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

12) moHuMMaHHE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAaHUN U YMEHHE JeHCTBOBATh B COOTBETCTBUU C MPEATIOKEHHBIM aITOPUTMOM.
Ilpeomemmnuie pe3yromamot

1) oco3HaHMe 3HAYCHUSI TEOMETPUH B MOBCETHEBHOMN JKU3HU YEIIOBEKA,;

2) mpeAcTaBJIICHUE O TEOMETPHUHU KaK chepe MaTeMaTHIeCcKO JAeATEIbHOCTH, 00 ATanax e€ pa3BUTHsI, 0 €€ 3HAUNMOCTH JUIS Pa3BUTHS [TUBHITH3AIIH
;

3) pasBuTHE yMeHHE paboTaTh ¢ yueOHBIM MAaTEMATHYECKUM TEKCTOM ( aHAJTM3UPOBATH W3BJICKATh HEOOXOAUMYIO HH(POPMAIIUIO), TOUYHO U
IPaMOTHO M3JIaraTh CBOM MBICTH C IPUMEHEHNEM MaTeMaTHYeCKON TEPMHHOJIOTUHM W CHMBOJIMKH, TIPOBOIUTH KIIacCU(UKAIUIO, IOTHUECKUE
000CHOBAHMS,

4) BiajgeHue 0a30BBIM MOHSATHITHBIM allliapaToM T10 OCHOBHBIM pa3JieiiaM COJICPIKaHHUS;

5) cucremMaTHyecKue 3HaHUA O (PUTYpax U MX CBOMCTBAX;

6) MPaKTHYECKH 3HAYUMbIC TEOMETPUYCCKHE YMEHUS M HABBIKH, MX TIPUMEHECHUE K PEIICHUIO TEOMETPUICCKUX U HET@OMETPHUECKUX 3a/1a4,
MPE/IoJIararIiee yMeHHs:

n300pakaTh (GUIypbl HA MIIOCKOCTH;

UCIOJIb30BATh T€OMETPUUYECKHUN SA3bIK /7151 OMUCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPA;
U3MEPSThH JJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB.

pacrio3HaBaTh U U300paxaTh paBHbIE (UTYPHI;

BBITOJIHATH OCTPOCHUE TEOMETPUUYECKUX (PUTYP C TOMOILBIO IUPKYJIS U IMHEHKH;



® YNUTaTh U UCNOJH30BATh HH(POPMAINIO, TPECTABICHHYIO Ha YePTEXKaxX M CXeMax;
® [IPOBOJUTH MPAKTUUYECKUE PACUETHI;
V. lenu kypca:

N3yuenne reoMeTpuu B 9 Kj1acce HalpaBICHO HA JOCTHKEHHE CIEIYIOMIMX LIEeTIeH:

1) B HanpaBJIeHUM JITUYHOCTHOI'O PA3BUTHA

* pa3BUTHE JOIMYECKOTI0 U KPUTUYECKOTO MBIIIEHUS, KyJIbTYphl PEUH, CHOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

* (hopmHpoBaHHUE y ydalIMXCS UHTEIIEKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTU K MPEOJIOJIEHUIO MBICIUTENIbHBIX CTEPEOTHUIIOB,
BBITEKAIOLIUX U3 OOBIJIEHHOTO OTIbITA;

* BOCIIUTAHUE KA4Y€CTB JIMYHOCTH, 00ECIIEUNBAIOIINX COLUAIBHYI0 MOOUIBHOCTh, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIbHbBIE PEIICHMUS;

* (popmMupoBaHUE KaUECTB MBIIIJICHHS, HEOOXOIUMBIX JUIS alalTallii B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPEca K MaTEMaTUYE€CKOMY TBOPUECTBY U MaTeMaTHUECKUX CIIOCOOHOCTEH;

2) B MeTanpeAMeTHOM HaIlPaBJIeHUHU

* ¢dopMupoBaHHE TPEACTABIECHUNH O MaTeMaTUKEe KaK YacTH OOIIedyeNoBeYeCKOW KyIbTYpbl, O 3HAYMMOCTH MaTeMaTUKH B pPa3BUTUU
[UBWIM3AIIMN U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE TPEJCTABICHUNH O MaTeMaTHKe Kak ¢opMe OINMUCAaHUS M METOJie TO3HAHMS JEMCTBUTENBHOCTH, CO3JIaHUE YCIOBUN IS
MpHOOpEeTEeHUsI NEPBOHAYATILHOTO OMBITa MAaTEMATUYECKOTO MOJICIIUPOBAHMUS;

* (popmupoBaHue 00IMKX CIOCOOOB UHTEIUIEKTYAIbHOMN AEATEIbHOCTH, XapaKTEPHBIX JJIS1 MAaTEMAaTUKH U SBJISIOIIUXCSI OCHOBOM
M03HABATEIbHON KYJIbTYPhl, 3HAUUMOM ISl pa3JIMUHBIX cep YeIIOBEYECKOU NesTeIbHOCTH;

3) B IpeAMeTHOM HANpPAaBJICHUH

* OBJIAJICHUE MAaTEMaTHYECKUMH 3HAHUSMU M YMEHUSMH, HEOOXOTUMBIMU MJISi MPOJOJDKEHUS OOy4YeHHsS B CTapliel IIKOJE WM HHBIX
0011e00pa30BaTeIbHBIX YUPEKIACHUAX, U3YUCHHUS] CMEKHBIX JUCLMILINH, IPUMEHEHHSI B IOBCEAHEBHON KU3HU;

* co3maHue (QyHAaMEHTa JJIsi MaTeMaTHYeCKOTO pPa3BUTHS, (OPMHpPOBAHHS MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX AJS MaTeMaTU4YeCKOil
NEeSATENbHOCTH.

VI. IIpumepnuvie Hopmbl OUenKu 3HAHUI, YMEHUIL U HABLIKOG 0OYUAIOUUXCA.

1 . OueHKa RUCOBMEHHbBIX Konmpozlbubtxpaﬁom oéytmmmuxc;l no mamemamuke.

Omeem ouenusaemcs OMMEMKOU «5», eCIIN:
e paboTa BHIMOJIHEHA MOJHOCTbIO;

® B JIOTUYECKUX PACCYXKIOCHUAX U 000CHOBAaHHH peuICHUA HET HpO6CJ’IOB u OIJ_II/I6OI(;



® B PCHICHHMU HCT MAaTCMAaTUYCCKUX OIINOOK (BO3MO)KHa O0JiHa HCTOYHOCTDb, OITMCKA, KOTOpad HEC ABJIACTCA CICACTBUCM HC3HAHUA WU
HENOHMMAaHMsI y4eOHOr0 MaTepuana).

Ommemxa «4» cmaeumca B CICAYIOIIMX ClIydadax:

e pa0oTa BBIMOJHEHA MTOJHOCTHIO, HO 000CHOBAHUS IIAr0OB PEIICHHS HEAOCTATOUHBI (€CIM YMEHUE 00OCHOBBIBATh PACCYXICHHUS HE SIBISLIOCH
CHEIHaIbHBIM 00bEKTOM IIPOBEPKN);

® JIOMYIICHHI OJJHA OMINOKA WM €CTh JIBA — TPU HE0YETA B BHIKIIAIKAX, PUCYHKAX, YepTekax Wi rpadukax (eciu 3T BUAbI padoT HE SIBISUIHCH
CHeIHaIbHBIM 00bEKTOM IIPOBEPKH).

Ommemkxka «3» cmagumces, eCiu;
e JIONyIIEHO OoJee oOAHON OMMOKY MK 0oJiee IBYX — TpeX HEJOUYETOB B BBIKIIAAKaX, UepPTeKax UM rpaduKax, Ho oOydaromuiics obnagaer
00s13aTEIEHBIMUA YMEHHUSIMH TIO TTPOBEPSIEMO TEME.

Ommemka «2» cmagumcs, eClu:
® JIOMYIICHBI CYIIECTBEHHBIC OMUOKH, TTOKA3aBIINE, YTO 00yJaromuiics He 00manaeT 00s13aTeIbHBIMUA YMEHUSAMH 110 JAHHOW TeME B ITOJTHOM
Mepe.

Ommemka «1» cmagumca, eCiu:
e paboTa mokasajia MoJHOe OTCYTCTBUE Y 0OydJaromierocs 00si3aTeIbHbIX 3HAHUH U YMEHUHN 110 TIPOBEPSEMON TeME WJIH 3HAYUTEIbHAs 9acTh
paboTHI BHITIOJIHEHA HE CAMOCTOSITENIHHO.

Vaurtens MOKET ITOBBICHTD OTMCETKY 3a OpI/IrI/IHaJIBHBIﬁ OTBET HA BOIIPOC UJIW OPUTMHAIBHOC PEIICHUE 3ala4i, KOTOPbIC CBUACTCIIBCTBYIOT O
BBICOKOM MAaTEMATUYCCKOM Pa3BUTHU 06yqa101ueroc>1; 3ad pCIICHUC 0oJiee CII0KHOM 3aJa4u UK OTBET Ha 0oJiee CII0KHBIH BOIIPOC,
MMpCAIOKCHHBIC O6y‘IaIOHICMYC$I JOIIOJITHUTCJIIBHO ITOCJIC BBITIOJIHEHUS UM KaKux-1100 APYIrux SaﬂaHHﬁ.

2. OueHKa YCmHbIX Omeéemoe 06ytmlomuxc;l.

Omeem oueHuesaemcs OMMEMKOIL «5», C€CJIM YUCHHUK!
® [IOJIHO pacCKpBII COACPKaHUE MaTEpralia B O6’B€Me, npeayCMOTPCHHOM HpOFpaMMOﬁ u y‘Ie6HI/IKOM



M3JI0KUJI MAaTEPUAIl TPAMOTHBIM SI3bIKOM, TOYHO MCIIOJIb3Ys] MAaTEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEACICHHOM JIOTHYECKOM
IIOCJIEOBATEIBLHOCTH;

MPABUIILHO BBITIOJHWII PUCYHKH, YEPTEXH, TPAPHKH, COTYTCTBYIOIIUE OTBETY;

II0Ka3aJl YMEHUE WIUTFOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATH €€ B HOBOM CUTYAllMH IIPY BBIIIOJIHE HUH TPAKTHYECKOTO
3a/1aHus;

IIPOJIEMOHCTPUPOBA 3HAHUE TEOPUU paHEe U3yYEHHBIX COMTYTCTBYIOIIUX TEM, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTH UCHOJIb3YEMBIX IIPU
OTBETE YMEHHUU U HaBBIKOB;

OTBEYAJl CAMOCTOSITEIBHO, 0€3 HAaBOSIUX BOIIPOCOB YUUTENS;

BO3MOXHBI OJHA — IB€ HETOYHOCTHU ITPU OCBCIHICHNEC BTOPOCTCIICHHBLIX BOIIPOCOB MWJIM B BBIKJIaJIKAX, KOTOPBIC YUCHUK JICTKO UCIPABUII ITOCJIC
3aMCYaHUSA YUUTCIIA

Omeem oyenueaemcsn OMMEMKOIL ((4)),GCJ'II/I YAOBJIETBOPACT B OCHOBHOM Tp€6OBaHI/I$IM Ha OLICHKY «5)), HO IIpHU 3TOM UMECT OAWH U3 HCJOCTATKOB!:

B U3JIOKCHHUU OOMMYIICHBI HeOOJIbIIINE HpO6€J’IBI, HE UCKA3UBIICEC MAaTEMATUICCKOC COJACPKaHNE OTBETA,
AOMYIICHBI OAWH — ABA HEA0YCTA IIPU OCBCIICHUN OCHOBHOI'O COJACPKAaHNA OTBETA, UCITPABJIICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA,

AOIMYIICHBI omuOKa Him 0oJiee JABYX HCJOYCTOB ITPU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC
3aMCYaHUS YUUTCIIA.

Ommemka «3» cmagumcs B CICOAYIOIUX CiIydasix:

HEMOJIHO PAacCKPBITO coepkKaHHe MaTepHana (CoaepkaHue U3J0KeHo (pparMeHTapHo, He BCera Mocie0BaTeNbHO ), HO MMOKa3aHo oliiee
MMOHUMAaHKE BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE JUIsl YCBOCHHMSI POTrpaMMHOTO Marepuaina (onpezaeneHs! «TpedoBanusaMu
K MaTeMaTH4eCKOW MOArOTOBKE yJalllUXCs» B HACTOSIIEN MporpaMMe 1o MaTeMaTHKeE);

MMEJHCh 3aTPYIHEHUS WIN JOIMYIIEHbI OIIMOKH B OIIPECIIEHUH MaTeMaTUYECKON TEPMUHOJIOTHH, YePTEKax, BHIKIIAAKaX, UCIIPABICHHbIE
MIOCJI€ HECKOJIBKUX HABOASAIIUX BOIIPOCOB YUUTEIS

YUEHUK HE CIIPABHIICS C IPUMEHEHUEM TEOPHU B HOBOM CUTYyallMU MPU BHITIOJTHEHUH MPAKTUYECKOTO 3a/IaHuUsl, HO BBITIOJIHIII 3aJaHUS
0053aTeNLHOTO YPOBHS CJIOXKHOCTU IO JTaHHOU TEME;

® IIpH JOCTATOYHOM 3HAaHHUU TCOPETHUUYCCKOI'0 MaT€purajia BeIsABICHA HEAOCTATOYHAA C(l)OpMI/IpOBaHHOCTB OCHOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB.
Ommemka «2» cmagumcs B CJICAYIOINUX ClIydasaX

HEC PpACKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marcpualia,

06Hapy>1<eHo HE3HAHHUC YUCHUKOM OOJIBIIIEH MIM HAanOOJIee BaXKHOM YacTH yqeGHoro Marepuaia,

AOIMYIICHBI OIINOKH B ONIpCACIICHUN HOHHTHﬁ, IIpH UCIIOJIb30BAaHUU MaTeMaTH4eCKOM TCPMHUHOJIOTUH, B PUCYHKAX, UCPTCIKAX NI rpa(bm(ax, B
BBIKJIaIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAMIUX BOIIPOCOB YUUTCIIA.



Ommemka «1» cmasumcea, eciu:
® y‘-IeHI/IK O6Hapy)KI/IJI IIOJIHOC HE3HAHHUEC U HCIIOHUMAHUEC H3yqaeM0r0 y’-I€6HOI‘O MaTepHaHa HNJIN HEC CMOT OTBCTHUTHh HHU HAa OJAWH U3 IIOCTABJICHHBIX
BOIIPOCOB 110 U3yUYEHHOMY MaTepuaity.

3. O6wan Kn1accuguxkayus omuodox.

[Tpu orieHKe 3HAHWH, YMEHHUI M HABBIKOB YJAIIUXCS CIEAYET YIUTHIBATH BCE OMUOKH (TpyObIie U HETpYyObIe) M HETOUETHI.

3.1 I'pyObLIMM CYHTAIOTCH OIHUOKHU:
v/ He3HaHMe ONpeJeleHUs OCHOBHBIX MOHSATHH, 3aKOHOB, IPABHJI, OCHOBHBIX IOJIOKEHUHM TEOpHH, HE3HAHKE (POPMYJI, OOIIEIPUHATLIX CHMBOJIOB

0003HAYCHHI BEJTUYHH, CIMHUIl UX U3MECPEHUS;

HE3HAHWE HAUMCHOBAHUI SIMHHI] H3MEPEHUS;

HEYMEHHE BBIJICITUTH B OTBETE TJIaBHOE,

HEYMCHWE TPUMECHSITh 3HAHUS, JITOPUTMBI JUTS PEIICHUS 3a/1a4;

HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IICHNS;

HEYMEHHUE YUTAaTh U CTPOUTH TpaduKu;

HEYMEHUE T0JIh30BATHCS MEPBOMCTOYHUKAMH, YICOHIMKOM U CITPABOYHUKAMU;
MOTEPS KOPHSI WJIM COXPAHEHUE ITOCTOPOHHEr0 KOPHS;

oTOpackIiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

PaBHO3HAYHbBIC UM OIIIHOKH;

BBIYHCIIMTCIIBHBIC OHII/I6KI/I, €CJIM OHHU HE SABJISAKOTCA OHHCKOfI;

AN N N Y N N N N N N

JIOTUYECKHE OIINOKH.

3.2 K HerpyObIM 0IIHOKAM CJEAVET OTHECTH
v HETOYHOCTH (POPMYJIMPOBOK, ONPEIEIEH A, IOHATHH, TEOPHii, BRI3BAHHAs HEMOJHOTON OXBaTa OCHOBHBIX IMPHU3HAKOB OTPEIEIIEMOro MOHSITHS

WM 3aMEHOM OJHOTO - ABYX U3 3TUX NMPHU3HAKOB BTOPOCTCIICHHBIMH,

v HETOYHOCTH rpaduKa;



v/ HepalMOHAJBHBIM METOJI PEIICHHUS 3a/Ia4l WM HEJOCTATOYHO MPOIyMAHHBIN IUIaH OTBETA (HAPYIIEHHUE JIOTUKH, [0 IMEHA OT/IETbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );

v/ HepaluoHAJIbHBIE METOJIBI PA0OTHI CO CIIPABOYHOM ¥ JAPYroil JINTEPATypPOii;

v HeyMeHHe peliaTh 3aJ[a49u, BHIIOIHSITH 3a/[aHusl B OOIIEM BUJIE.

3.3 HexoueramMu SIBJSIIOTCS:
v HepauuoHaJbHBIE IPUEMBI BBIYUCIEHUH U IPE0OPa30BaAHMIA;

v’ HeOpeKHOE BBINOJHEHHE 3aIMCEN, YePTEKE, CXeM, rpa(uKoB.

VIIl. Cooepicanue yueobnozo mamepuana Kypca zeomempusn
9 Kknacca.
Iloemopenue 3a 7-8 knacc 3uaca

1.Pewenue mpeyzonvnuxoe 14 uacos

CuHyc, KOCHHYC , TaHTe€HC U KoTaHTeHC yria oT 0° no 180°; TeopeMa cCHHYCOB, TeOpeMa KOCHHYCOB; PEIIEHNUE TPEYTOJIbHUKOB; (DOPMYJIBI [T
BBIYMCIICHUS TUIOIIAIU TPEYroJIbHUKA.

2. Ilpasunvhvie mnozoyzonvnuku 10 uacoe.
[IpaBuibHBIE MHOTOYTOJIBHUKHM U UX CBOWCTBA; J[JTMHA OKPYKHOCTH ; IJIOLIAAb Kpyra.
3./lexapmoewvl Koopounamut na naockocmu 12 uacoe

Paccrosinue Mex 1y TOUKaMu C 3aJJaHHBIMH KOOPAWHATAMHU; KOOPAWHATHI CEPEIUHBI OTPE3Ka; YypaBHEHHE (DUTYPHI; YypaBHEHHE OKPY>KHOCTH; YPaBHCHUE
MPSIMOIA; YTI0BOK KOA(PDUIIUEHT MPSMOIA.

4.Bekmopul. 13 uacoe.
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[TonsiTHe BEKTOPA; KOOPAUHATHI BEKTOPA; CII0KEHUE U BEIYUTAHNE BEKTOPOB; YMHOKEHHE BEKTOPA HA YKCIIO; CKAISIPHOE IIPOM3BEICHUC
BEKTOPOB.

5.I'eomempuueckue npeoopazoeanus S 4acoe

JBmxenne (nmepeMenicane) GUrypbl; apauieIbHbIA IEPSHOC; 0CEBas U IICHTPaIbHASI CHMMETPHSI; IIOBOPOT; TOMOTETHS; TIOI00ue UTyp.

6. Iloemopenue u cucmemamu3zayus yueonozo mamepuana. 11 uacoe.

VIII. Onucanue yueono-memoouueckozo u mamepuanoHo-mexHuU4ecKo20 obecneueHus
obpazoeamenvnozo npoyecca no npeomemy « I eomempun»

Y4eOHo-MeTOAMYECKOE O0ecTeyeHue
Ilpocpammmnuie 0oKymenmul:

MIPUMEPHOU MporpaMMbl 00IIe00pa30BaTEIbHBIX YUPEXKACHUN 1Mo anredpe 7-9 kimacchl, K yaeOHOMY KOMILIEKCy s 7-9 kimaccoB (aBTophl A. I
Mepsnsik, B. b. [lonouckuii, M. C. Sxkup— M: Benrana — I'pad, 2013 —c. 192)

2. Yueonuku u yueono-memoouueckana numepamypa:

[Iporpamma o xypcam matemaTuku (5-6 kiaccel), anredpsl (7-9 kmaccel) u reomerpun (7-9 Kinacchl) co3gaHHas HA OCHOBE €IMHON KOHIIEIIITUN
MpenoaBaHus MaTeMaTUKH B CpeIHEH 1IKoJje, paspadoranHoi. A. I'. Mepsnskom, B.b. Tlomonckum, M.C. SIkupom- aBTopamu yueOHHKOB Anrebpa-
9, 'eomeTpusi-9, BKIIFOUEHHBIX B CUCTEMY « AJITOPUTM yCIIEXa»

A.T. Mepansk, B.b. [Tononckuii, M.C. SAxup , E.M.PabunoBuu I'eomeTrpus-9 . lunakrudeckue MaTepual.

E.B. byuiko, A. I'. Mepansik, B.b. [lononckuit, M.C. fAxkup ['eomerpusi-9 Meroauueckoe nmocodOue As yUuTens.
A. T. Mepansik, B.b. [Tononckuit, M.C. Sxup Pabouas tetpagn Nel
A. T. Mepansik, B.b. [Tonouckuit, M.C. SIkup Pabouas terpaan Ne2
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3. Mamepuanvno mexnuueckoe obecneuenue
Pa3gaTouHbI AMIAKTUYECKUI MaTepHUal
TecTel

Temaruueckue TabaUIIBI

4. Humepuem-pecypcol

www.sch2000.ru www.uztest.ru

www.ege.moipkro.ru www.allmath.ru

www.fipi.ru www.math.ru

ege.edu.ru www.1september.ru

WWW.MI00.ru

http://schools.techno.ru/tech/index.html http://wwwexponenta.ru/
http://www.catalog.alledu.ru/predmet/math/more2. http://shade.lcm.msu.ru:8080/index.jsp

http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru
http://informatika.moipkro.ru/intel/int mat.shtml
http://schools.techno.ru/tech/index.html
http://kvant.mccme.ru/index.html

IX. ITnanupyemote pezynomameot uzyuenus 2eomempuu
¢ 9 Knacce.

1. Pewenue mpeyzonbHuKos
Y4YeHUuK HAYy4YuTCH:
Dopmynuposams:
onpedenenus: CUHYca, KOCHHYCa, TAHTeHca, KoTaHreHca yriia ot 0 1o 180
C60UCME0 CBSI3U IIMH IMAarOHaJIel U CTOPOH NapajieorpaMMma.
Dopmynuposams U pazbsCHIATh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BRIUMCIATH 3HAUCHHE TPUTOHOMETPUYECKOH (PyHKIIMM yriia o 3HaYEHHUIO
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http://www.sch2000.ru/
http://www.ege.moipkro.ru/
http://www.fipi.ru/
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2

OJTHOM M3 €r0 33JaHHbIX (PYHKITUH.

Dopmyauposams U JOKA3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEICTBUS U3 TEOPEMBI KOCHHYCOB U CHHYCOB, O IUIOIIA 1 OIIMCAHHOTO
MHOI'OYI'OJIbHUKA.

3anucviéamsb 1 10Ka3bIBaTh GOPMYIIBI JUI HAX0XKICHHS IUIONIA N TPEYrOJIbHUKA, PAJIyCOB BIIMCAHHON M ONIMCAHHON OKPYKHOCTEH TpeyrojabHHUKA.

BbINyCKHUK NMOJYYUT BO3MOKHOCTD [Ipumensms N3ydeHHBIE OTIPEICTICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO 33134

2 lpasunvnvle MHO20Y201bHUKU

Ydenuk HayunTCcs
Tloscnams, 9T0 TaKOE TEHTP U LIEHTPATIBHBIN YOI MPaBUIBHOTO MHOTOYTOJIbHUKA, CEKTOP M CETMEHT KpyTa.
Dopmynuposamo:
onpeoesienue IPaBUIHLHOTO MHOTOYT'OJIbHUKA;
ce0licmea TIPaBUIILHOTO MHOTOYTOJIbHUKA.
Jlokazvieams CBONCTBA MPABUIIBHBIX MHOTOYT'OJIbHUKOB.
3anucevieamv M pazbICHATH (OPMYIIBI JUIMHBI OKPY>KHOCTH, TUTOIIAA KPyTa.
3anucvieams M 10Ka3bIBaTh (GOPMYIIBI JUTMHBI YT, TUIOMIAIN CEKTOPA, POPMYIIBI 1711 HAXOXKIECHUS PaJNyCOB BIMCAHHOW M ONTMCAHHON OKPY)KHOCTEH
MPaBUIILHOTO MHOTOYTOJIbHUKA.
Cmpoumsb ¢ IOMOIIBIO IUPKYJISI ¥ IMHEWKH TTPABUIIHbHBIC TPEYTOJIHbHUK, YETHIPEXYTOJBHUK, ECTUYT OJILHUK.
BbINyCKHUK MOJYYUT BO3MOKHOCTD [[pUMEHATh N3yUCHHBIC ONIPEACIICHUS, TEOPEMBI U (DOPMYJIIBI K PEIICHHIO 3a/1a4.

3. /lekapmoewbl Koopounamsl Ha RAOCKOCMU
Y4YeHUK HAYYUTCH:
Onucviéams TPSIMOYTOJIBHYIO CUCTEMY KOOPIUHAT.
Dopmynuposams: onpeaelieHne ypaBHeHHs (PUTYpbI, HEOOX0IMMOE U JOCTATOYHOE YCIOBUS NapaiIebHOCTU JBYX MPSMBIX.
3anucvieams 1 1OKa3bIBATh (POPMYIIBI pACCTOSIHUS MEXKIY IBYMSI TOUKAMH, KOOPJMHAT CepEeIMHBI OTpe3Ka.
Bwvisooums ypaBHEHUE OKPY)KHOCTH, 00I1lee ypaBHEHHUE MPSMOI, ypaBHEHUE IPSIMOM C YTIIOBBIM KOAPPUITUEHTOM.
oka3zvieams HE0OX0UMOE U JOCTATOYHOE YCIOBHE MAPAILIEIBHOCTH JIBYX MPSIMBIX.
IIpumenamob U3y4eHHbIE ONIPEACTICHUS, TEOPEMbI U POPMYIIBI K PEIICHUIO 3a/1a4
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH
Ipumensamo U3ydeHHbIE OTPECTCHUs, TEOPEMbI U GOPMYIBI K PEIICHHIO 3a/]a4; OBJIAETh KOOPAMHATHBIM METOJOM PEIIeHUs 3a7au Ha BHIUMCICHHUE U
JI0Ka3aTebCTBO;
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npu06pecmu Oonvint UCIIOJIb30BaHUA KOMIIBIOTCPHBIX ITPOrpaMM 1A aHaJIM3a YaCTHBIX CJIY4acB B3aMMHOI'0 PACIIOJIOKCHUA Opr)KHOCTCfI U IPAMBIX;
HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHHA ITPOCKTOB HA TCMY «HpI/IMeHeHI/Ie KOOPAUWHATHOTO MCTO/J1a ITPU PCIICHHHU 3aa4 Ha BBIYMCICHUEC U NOKA3aTCILCTBO ».

4. Bexmopui.

Y4eHNK HAYUYNTCH:
Onucvleams IOHATHS BEKTOPHBIX U CKAJISIPHBIX BeTUYNH. MImtocTpupoBaTh NOHSITHE BEKTOPA.
Dopmynuposamy:
onpeoesienus; MOIYJsI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJAUHAT BEKTOPA, CYMMBI BEKTOPOB, PA3HOCTH BEKTOPOB,
MIPOTUBOTIOJIOKHBIX BEKTOPOB, YMHOXKEHHS BEKTOpA Ha YHCIIO, CKASIPHOTO MPOU3BEICHUS] BEKTOPOB;
c60licmea: PaBHBIX BEKTOPOB, KOOPAUHAT PAaBHBIX BEKTOPOB, CIIOKEHHUSI BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI U BEKTOpA Pa3HOCTH JIBYX BEKTOPOB,
KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOPa Ha YHUCII0, CKASIPHOTO MPOU3BEICHUSI IBYX BEKTOPOB, MEPIICHIUKYIISIPHBIX BEKTOPOB.

/loka3zvleamsb TEOPEMBI: 0 HAXOKJICHUH KOOPJIMHAT BEKTOPa, O KOOPAMHATAX CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBHH KOJUIMHEAPHOCTH JIBYX
BEKTOPOB, O HAXOXKJEHUH CKAJIIPHOTO MPOU3BEICHNUS JBYX BEKTOPOB, 00 YCIOBUU MEPHEHIUKYISIPHOCTH.

Haxooums xocuHYyC yriia MeXJ1y IByMsI BEKTOPAMHU.

Ipumenamo U3y4eHHbIE ONIpeAETICHUS, TEOPEMbI U POPMYIIBI K PEIICHHUIO 3a]1a4

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH

[IpuMeHsTh U3y4eHHbIE ONpeAeTIeHUs, TEOPEMbI U POPMYJIbI K PEIICHUIO 3a/1a4;

OBJIJIETh BEKTOPHBIM METOJIOM JIJIsl pEeLICHHs 33/1a4 Ha BEIYMCIICHUE U JIOKA3aTeNIbCTBO;

MIPUOOPECTH OTBIT BBHITIOJIHEHUS! IPOEKTOB Ha TeMy «lIprMeHeHrne BEKTOPHOTO MEeTO/1a P PELICHUH 33a]]a4 Ha BBIYUCIICHUE U JJOKAa3aTeIbCTBOY.

5. I'eomempuueckue npeoopazosanus

Y4YeHUK HAYYUTCH !

IIpusooums ipuMepsl MpeoOpazoBaHust GUTYP.

OnwuceiBath MpeodpazoBanus GUTyp: MapasieNbHbINA IEPEHOC, OCeBasi CAMMETPHS, LIEHTPaJbHAsi CHMMETpPHUSI, TOBOPOT, TOMOTETHS, IOI00ueE.
Dopmynuposamsn:

onpedenieHus. NBWKEHUS; PaBHBIX (PUTYP; TOUEK, CAMMETPUYHBIX OTHOCUTEIBHO MPSIMOI; TOYEK, CAMMETPHUYHBIX OTHOCUTEIBHO TOUYKH; (PUTYPHI,
HUMEIOIIEH 0Ch CUMMETPUU; (PUTYPBI, UMEIOIIEH [IEHTP CUMMETPUH; TOA0OHBIX (UTyD;

ceoticmea: ABWKEHUSA, TApaJUIeTbHOTO MEPEHOCa, OCEBOI CUMMETPHH, LIEHTPATbHOW CUMMETPUH, TOBOPOTA, TOMOTETHH.

/Jloka3zvieamsb TEOPEMBI: 0 CBOWCTBAX MapallJIeIbHOTO IEPEHOCA, 0CEBON CUMMETPHUH, IIEHTPAIBHON CUMMETPHUH, TOBOPOTA, TOMOTETHUH, 00 OTHOIIIEHUHU
Ioaiel moJ0OHBIX TPEYTOJIbLHUKOB.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH
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[TpuMeHsATH M3y4YCHHBIE OIpPENCNICHUs,, TeOpeMbl W (POPMYJbl K PEUICHHIO 3a/a4; NPUOOPECTH OMBIT BBHIIOJHEHUS MPOEKTOB IO TEMaM:
«['eomerpuueckue mnpeoOpazoBaHUsl Ha IUIOCKOCTH», «llocTpoeHne OTpe3koB 1O (GopMmyne», NPUOOPECTH OMBIT MPUMEHEHUS
anreOpanvdeckoro ¥ TPUrOHOMETPHYECKOTO amapara U HJeH IBIKEHUS IPU PEIICHUH T€OMETPUIECKUX 3a/1a4;

Coaepikanue yueOHOro npeamera

Jannast paboyasi mporpaMMa o reoMeTpuu Ais 9 Kiacca cOCTaBlieHa B COOTBETCTBUU C MoJiokeHUsIMU DenepasbHOro rocynapcTBeHHOTO
00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs, Ha OCHOBe mpuMmepHoil IIporpamMmbl OCHOBHOrO 00IIero oOpa3oBaHHs IO
MaTeMaTHKe, (eAepalbHOro MepeyHs Y4EeOHMKOB, PEKOMEHJOBAHHBIX WJIM JONMYHIEHHBIX K HCIOJIb30BAaHHIO B 00pa30BaTeIbHOM IIpoOliecce B
00pa30BaTeNIbHBIX YUPEKIEHUAX, 0a3MCHOTO Yy4eOHOro IJlaHa, aBTOPCKOTO TEMAaTHYECKOTo IUIAaHMPOBaHMs y4eOHOTO MaTepuaia ¥ TpeOoBaHHM K
pe3ynbpTaTam o01ero o0pa3oBaHus, IpeacTaBieHHbIX B DenepanbHOM 00pa30BaTEIFHOM rOCYIapCTBEHHOM CTaHAapTe 001Iero 00pa3oBaHusI.

1.IloBTOPenue kypca 7-8 kiacca. (3 yacoB) TpeyronpbHUK, BHUIBI TPEYrOJbHUKOB, NMPU3HAKKA PABEHCTBA W TMOJOOUS TPEYroJIbHUKOB.
UYeTslpexyroJbHUKU. BHJIbI 4eThIpeXyronbHUKa, CBOMCTBA U Npu3HAKU. @opmynsl mioniaae. OKpyKHOCTh U KacaTenbHas. [IpusHaku u cBolicTBa.

2.Pemenne tpeyroibHukoB. (14 yacoB) TpuroHomerpuueckne (GyHKIHHM yriaoB, TeOpeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
TpeyroJbHUKOB. DOPMYIIbI HAXO0KIEHUS TUIOIIATIH.

3. IIpaBuiibHbIe MHOTOYTOJIbHUKH.(1049acoB) [IpaBusibHbIE MHOTOYTOJILHUKHA U UX CBOMCTBA, JUTMHA OKPY>KHOCTH . [[nomaas kpyra.

4.lekapToBbl KoOpauHATHI.(12 4yacoB) PaccrosiHne Mexay AByMs TOYKaMH C 3aJlaHHBIMU KoopauHatamu. KoopauHatel — cepeauHbl
oTpe3ka. YpaBHeHUEe (pUrypsl. YpaBHEHHE OKPY)KHOCTH. Y paBHEHHE MPAMOM. YTIIOBOH KOAPGUIIUEHT MpsMoi. MeTo1 KOOpAUHAT.

5.Bekrtopbi(13 yacoB) Ilonstue BekTtopa. Koopaumnatel BekTopa. CioKeHHE W BBIYMTAHHUE BEKTOPOB. YMHO>KEHHE BEKTOpa Ha YHUCIIO.
[Ipumenenue BekTopoB. CKalsipHOE MTPOU3BEIEHNE BEKTOPOB.

6.'eomeTpuyeckne mnpeodpazoBanusi(Suacon) JIsmwxenue(nepemenieHue) ¢urypbl. OceBas cummerpus. IloBopoT. T'omorerus. Ilomobue
¢buryp. [Ipumenenue npeodpa3oBanus GUryp npu pereHu  3aaay.

7.Pemienue 3a1a4 Bropoit yactu OI'J.(114acoB) PenieHue TpeyroibHUKOB, JEKAPTOBBI KOOPIUHATHI.

Peseps (2 yaca)
IIpenmMeTHBIMHU pe3ynbTaTaMU U3y4EHUS Kypca sBIseTcsl cPOPMUPOBAHHOCTD CIEIYIOIIUX YMEHUI:

® [0JIb30BATHCS TEOMETPHUUECKUM S3BIKOM JIJISl OTIMCAHUS IPEIMETOB OKPYXKAIOIIET0 MUPA;

pacrno3HaBaTh FreOMETpUUECKHe (PUTypBI, pa3inuyaTh KX B3AUMHOE PACIOJIOKEHUE;
M300paxaTh reOMETpUIECKHe (PUTypHI; BBHITIOJIHATH YEPTEKU MO YCIOBUIO 33/1a4i; OCYIIECTBISATh MTPeoOpazoBanus GUryp;
pacrmo3HaBaTh Ha 4epTekax, MOAEIAX U B OKPYXKaloIIel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TeNa, W300paxaTh HX;
MIPOBOJIUTH ONEPAIMU HaJ BEKTOPAMHU, BBIUYUCIATh JJIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEX1Y BEKTOpaMu;
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BBIUUCIIATH 3HAYCHHUS T€OMETPUYECKUX BEJIWYHMH (IJIUH, YIJIOB, IUIOMaAeH, 00beMOB); B TOM uucie: A yrinoB oT 0° go 180° ompenenstsb
3HAYEeHUs TPUTOHOMETPUYECKUX (YHKUMHN IO 3aJJaHHBIM 3HAYCHUSM YTJIOB; HAXOAUTh 3HAYEHUSI TPUTOHOMETPUYECKUX (DYHKINN IO 3HAYESHUIO
OJTHOW M3 HUX, HAXOJUTh CTOPOHBI, YIJIbI U BBIYUCIATH IUIOMIAN TPEYTrOJIbHUKOB, JIUHBI JIOMAHHBIX, IyI OKPYKHOCTH, IJIOIIAJIEH OCHOBHBIX
reoMeTpUIecKuX (GUryp u GUryp, COCTaBICHHBIX U3 HHX;

pemaTh TeOMETPHUYECKHE 3a/1a4M, ONHPAasCh HA W3YyYEHHBbIE CBOWCTBA (UTYp W OTHOIICHUH MEXAY HHMH, NMPHUMEHsSS IOMOJHHUTEIbHBIC
MOCTPOSHHMSI, ATeOpandecKuii U TPUTOHOMETPUIECKUH armapar, npaBuiia CAMMETPUH;

MPOBOJIUTH JIOKA3aTeJIbHBIC PACCYKACHUS TPU PEIICHUHM 3ajad, HCIOJIb3yS H3BECTHBIE TEOPEMBI, OOHAPYKHMBAas BO3MOXKHOCTH JUIS X
WCTIOJIb30BAHUS;

pemaTh MPOCTeHITNe TUIAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.

Hcnoab3oBath l'[pHOﬁpeTeHHble 3HAHUA U YMCHUS B HpaKTquCKOﬁ JIeSITeJIbHOCTH U MOBCETHEBHOM KU3HM JJIs1:

ONMCAHUS PEAIBHBIX CUTYallUl HA A3BIKE TEOMETPUU;

pacdeToB, BKIIOYAOIIUX MPOCTSUIITHE TPUTOHOMETPHYISCKHE (DOPMYIIBI;

peIICHNA TCOMCTPUYCCKHUX 3a/la4 C UCIIOJIb30BAHUEM TPUTOHOMECTPUM

pPEIICHHA MPAKTUYCCKUX 3aJiad, CBA3aHHBIX C HAXOXKICHUCM T'COMCTPUYCCKHUX BCJIIMYUH (I/ICHOJ'II)SYSI npu HeO6XO)II/IMOCTI/I CIIPaBOYHUKHU H
TEXHUYECKUE CPEJICTBA);

MTOCTPOEHUI C IOMOIIIbIO T€OMETPUUECKUX NHCTPYMEHTOB (JIMHEHKA, YTrOJbHUK, IUPKYIb, TPAHCTIOPTUDP)
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TemaTnueckoe NJaHupoBaHue 1Mo reomerpun 9 kiaacce (Mep3asak)
Ha 2024-2025 y4 rog 2 yaca B He/IeJIo0.

Ne Koanyect
Tema ypoka

ypoKa BO 4YacOB

IToBTOpenue Kypca 7-8 kiaacca (34)

1 Tpeyronbuuk. Buapl TtpeyronbHukoB. IlpusHaku paBeHcTBa u  1oJ00uUs lua
TPEYrOJIbHUKOB

2 UYeThlpexyroJibHUKA. Buael 4eThlpexyroapHUKOB. (CBOWMCTBA M MPHU3HAKH. la
DopMyITbI TJIOMIAICH.

3 OKpyXHOCTB, KacaTesbHas M cexymas. [Ipu3Haku u cBoMcTBa I

Pemenue TpeyroiibHuKoB (144)

4-5 Tpuronomerpuyeckue ¢pynkuuu yria ot 0° no 180° 24

6-8 Teopema KOCHHYCOB 34

9-10 Teopema cuHycOB 24

11-12 Pemenue TpeyroipbHUKOB 24

13-15 DopMyITbl U1 HAX0KACHHS TUIONIAAN TPEYroJIbHUKA 3y

16 [ToBTOpEHME M cHCTEeMaTH3alKs Y9eOHOTO MaTepraia 14

17 Koumponvnas paboma Nel no meme: « Pewienue mpey2onvHuKoe 14

IIpaBujbHbIE MHOTOYT0JIbHUKH(104)

18 AHaIu3 KOHTPOJIBHOM paboThl. [TpaBuiIbHBIE MHOTOYTOJILHUKH lu

19-21 [TpaBusibHBIE MHOTOYTOJIBHUKH. CBOMCTBA. 34

22-23 JlivHa OKPYKHOCTH 24

24-25 [Tnomans kpyra 24

26 IToBTOpEHUE U cucTemMaTH3aIus y4eOHOTO MaTepuaa 1y

27 Konmponvnasa paboma Ne2 no meme «Ilpagunvrvie MHO20Y201bHUKW) 14

JexapToBbl KOOpAuHATHI (1249)

28 AHanu3 KOHTPOJNBbHOWH paboThl. PaccTosiHMe MeXIy IBYMS TOYKAMH C lu

3aIaHHBIMHA KOOPJAMHATAMH.
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29-30 Paccrossnme Mexay J[AByMS TOYKaMH C  33JaHHBIMH  KOOpAMHATAMH. 24
Koopaunats!l cepeiHbl OTpe3Ka
31 VYpaBuenue purypsr lu
32-33 YpaBHEHHE OKPYKHOCTH 2q
34-35 YpaBHECHHE TPAMOU 24
36-37 Yoot ko3 GUIIMEHT TpsIMOi 2q
38 [ToBTOpEHUE U cucTeMaTH3aIUs Y9Ie0HOTO MaTepraia lg
39 Konmponvnas paboma No3 no meme: « /lexapmogvl Koopounamol) lua
Bektopbi(134)
40 Amnanu3 KoHTpoJIbHOM paboThl. [loHsTHE BeKTOpa I
41 Koopaunats! BekTOpa I
42-43 CroxeHne BEKTOPOB 24
44-45 Brruntanue BeKTopoB 24
46-47 YMHOKEHUE BEKTOpa HA YUCIIO 29
48-50 CkaisipHO€ MTPOU3BEICHNE BEKTOPOB 34
51 IToBTOpeHME U cucTemMaTu3anus yaeOHOT0 MaTepuasia 1
52 Konumponvnaa paboma Ned no meme: «Bexkmopur) 14
I'eomerpuyeckune npeodpasoBanusi(54)
53 AHanu3 KOHTPOJIBHOU paboThl. J[BrkeHHe (repemMenieHune) Gurypol 14
54 [TapannensHbiii neperoc. OceBas cumMeTpusi, LleHTpanbHas cummeTpus. lu
55 IToBopoT 14
56 I'omorerus. [Togobue duryp. 14
S57 [IpakTnueckas paboTa Mo MOCTPOCHHIO BCEX BUIOB JIBUKECHHS 1y
Pemenne 3a1a4 BTopoii yactu OI'9(119)
58-60 Pa36op u pemenne npototumnos 3amauu Ne24 OI'D 34
61-63 Pemenne npoToTUNOB 3a/1a4M HA AOKa3aTeNbCTBO (Ne25) 34
64-66 Pa36op u pemenne nporotunos 3aaayn Ne26 OI'D 34
67-68 T'onxoBoii Tect 2y
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KanenpapHo-temaTnueckoe nJiaHMpPoOBaHUe
reomerpus 9 kiaacc ( Mep3Jsik)

e Conepxxanue ypoka Bubr a/3 Jara
- Tema ypoka IlnanupyemMbie pe3yJibTaThl NnpoBeAeH
n/n yp KOHTPOJIA py pesy poBei
usi
IloBTOpenue 3a 7-8 kiace 3 yaca
TpeyroabHUKH. Bupt
peyr A Pewams ocHOBHBIE 33124 Ha
TPEYrOJIbHUKOB. Menuana,
MOCTPOCHHUE: TIOCTPOCHHE YTJIa,
OHCCeKTpHCca, BBICOTA, CPEAHSS
o PaBHOTO aHHOMY; TIOCTPOEHHUE
AuHUS TpeyroyibHuka. CBOMCTBa
CEpEeIMHHOTO MEePIEHANKYIIIpa
W TpU3HAKA PaBHOOEIPEHHOTO .
o JAHHOTO OTpe3Ka; MOCTPOEHHUE MPSMOi,
TPEeYroJbHUKA. CepennHHBIM 9
MPOXOJIAIIeH yepe3 TaHHYIO0 TOUKY U
MIEPIEeHIUKYIIAP OTpe3Ka. . . .
NEePIEeHIUKYISIPHON TaHHOU MPSIMOIA;
Tpeyronpauk.  Buael | CooTHOLIEHUS MEXY
MOCTPOEHHE OUCCEKTPUCHI JAHHOTO
TPEYroJbHUKOB. CTOpOHAMH u yriamu 3anauu u3
yria; IOCTPOEHUE TPEYroJbHUKA I10
1 [Ipu3Haku paBEeHCTBA U | TPEYrOJIbHHKA. Teopema Cp JUIaKTUYECKU 5.09
JIBYM CTOPOHAM M YTy MEXAy HUMH;
mo00us [Tudaropa. X MaTepHUaJioB
[0 CTOPOHE U IBYM MPHIICKAIINM K
TPEYroJbHUKOB [TogoGHbIe TPEYrOJbHUKH.

Touku nepeceucHuds McCJIuaH,
6I/ICCCKTpI/IC, BBICOT TpPCYroJib-

HUKa, CEpEeIMHHBIX
NEPHEHANKYIIIPOB CTOPOH
TPEYroJIbHUKA. Teopema
Qareca. Mertpuueckue
COOTHOILIEHUS B

HEeW yriiam.
Pemate 3agaun Ha MOCTpOCHUE
metonoM I'MT.
Cmpoumb TPeyrojabHUK 110 TPEM
CTOpPOHAaM.
Pewamyv 3a1aun Ha BRIYMCIICHHE,
JI0KA3aTeNIbCTBO U MOCTPOEHUE
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MIPSIMOYTOJIbHOM TPEYT OJIbHHKE.

YeThIpEXYroJIbHUKY.
[Tapannenorpamm. CBoiicTBa /lokazvieamsb: TEOPEMBI O CyMME YIJIOB
OpU3HAKU  [apajiesiorpamma. YeThIPEXYrOJIbHUKA, O TPaAyCHOU Mepe
YeTbIpexXyroJbHUKH. [IpssMOyTOIBHUK, poMmo, BIIUCAHHOTO yIJIa, O CBOMCTBaxX H
Bunpr KBaJpaT, HX CBOWCTBA U NpHU3HAKaxX MapajuIeIorpamMma, 3amauu u3
2 YEThIPEXYTOJIbHUKOB. npusHaku. Tpaneuus. CpenHss OpSMOYTOJIbHHKA, poMOa, BIMCAHHOTO | JAUAAKTUYECCKH 6.09
CpoiicTBa M NpPU3HAKH. | JIMHUS TpalleLUu U €€ CBOICTBA. Y ONMCAaHHOTO YEThIPEXYrOJIbHUKA. X MarepuajioB
DopmyIbI TIJIOMIAACH. MHOroyronpHUKU.  BplIykibie CP Ilpumensimov U3ydEeHHBIE OIPEIECIECHUS,
MHOTOYTroJibHUKH. CymMMa yIiioB CBOMCTBAa W MPHU3HAKU K PELICHUIO
BBIIIYKJIOTO ~ MHOTOYTOJIbHHKA. 3az1a4
[IpaBusibHBIE MHOTOYTOJIBHUKH.
Pewams ocHOBHBIE 33124 Ha
OKpyXHOCTb U KpyT. DIIEMEHTHI
MOCTPOEHHUE: TOCTPOCHUE YIIIa,
OKpyXHOCTH U Kpyra. IleHn-
PaBHOTO JTaHHOMY; TIOCTPOEHHUE
TpaJibHble W BIUCAHHbBIE YTIJIBI.
CEpEeIMHHOTO MEePIEHANKYIIIpa
KacarenbHass Kk OKpPYXHOCTH H .
N . JTAHHOTO OTpe3Ka; MOCTPOEHUE MPSIMOH,
OKpYyXHOCTb, eé cBoictBa. OnuMcaHHas U 9
MIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U 3amauu u3
KacareJbHast U | BOMCAHHAas OKPYXHOCTH 9 o o
3 CP MEePIECHINKYJISIPHON JaHHOMW MIPSMOI; IUIAKTAYECKHU 12.09
cekymad. [lpusHaku u | TpeyroipHuka. BrnucanHele u
@ MOCTPOEHHE OMCCEKTPUCHI TAHHOTO X MaTepHUATIOB
CBOMCTBA ONMCAaHHBIE MHOTOYTI'OJIbHUKHU.
yIJ1a; MOCTPOCHUE TPEYTOJIBHUKA I10
I'eomerpuueckoe MecTo JIBYM CTOPOHAM H YITTY MKy HIMH:
touek (I'MT). CepeaunHHbIH yM €TOp yry y ’
10 CTOPOHE M JIBYM IIPHJIEKAILNUM K
NEepPHEHANKYJIAp  OTpe3ka | .
Hel yriam.[ | Pemats 3agaun Ha
ouccekTpuca yria kak [MT.
noctpoenue metogoM ['MT.
I'naBa 1.

Pemienune TpeyroJibHUKOB

14 yacos

Iesm yuyenuka: uzydenue moayns «CHHYC, KOCUHYC U TaHT€HC yria» U

IOJIy4YCHHC HOCJ'ICI[OBB.TGJ'IBHOﬁ CHUCTCMbI MaTCMAaTHYCCKUX 3HaHPII>i,

HeO6XOI[I/IMBIX AJI1 U3YYCHH A IMKOJIBHBIX €CTCCTBCHHO- HAYYHBIX TUCHUIIIINH

Ilean nmemparora:
Co3narsb yci10Bus:

s hopmupoBaHMs NPEACTAaBICHUN O CUHYCE, KOCUHYCE M TaHT'€HCe
yria ot 0 10 180°, 06 OCHOBHOM TPUTOHOMETPHYECKOM TOKIECTBE;

21




Ha 0a30BOM ypOBHE.

Jlist 3TOr0 HEOOXO0AUMO:

e lmeTth MMpEACTaBJICHUEC O IOHATUAX CUHYCA, KOCUHYCAa U TAHI'CHCA

yriia, 00 OCHOBHBIX TOXKJICCTBAX.

e OBnageTb YMECHUIMHU:

e [lomp3oBanue (HopMyIT OCHOBHBIX TPHTOHOMETPHUECKIX (POPMYIT
e HaxoxaeHue 3HaueHU CHHYCa, KOCHHYCA U TaHTeHca yria ot 0 110

180°, monp30Banme Tabmumer bpaauca.

.DopmHpoBaHUE YMEHUH TOJIH30BATHCSH (POPMYTaMU OCHOBHBIX

TPUTOHOMCTPHUYCCKUX TOKACCTB;

YcBoeHHS HaBBIKOB HaXO0XJICHUA 3HAYCHUHN CHUHYCOB, KOCMHYCOB U
tanrencos yrna ot 0 1o 180° , monk3oBarses Tabmuneii bpamuca.

4 EnuaMYHas OKPY>KHOCTB, PT 3-8 Yuenuk nosnakomumea c eqpanunoin | 81. Ne3,5,7,9 13.09
o Fu——— OTIpeJieNIeHue CUHYCa, OKPY)KHOCTBIO, TIOBTOPHUT OCHOBHOE
(ysKIm yra ot 0° 10 KOCHHYCa, TAHT€HCAa, TPUTOHOMETPHUYECKOE TOXKIECTBO,
180° KOTaHreHca yriaoB ot 0° 1o bopMyITBl IPUBEICHUS
180°uepe3 KOOpAMHATHI TOYKH - OyJIeT 3HATh OIPeJICIICHHE OCHOBHBIX
Ha €JMHUYHOUN OKPYKHOCTH TPUTOHOMETPUUECKUX PYHKIMHA U UX
5 OcHoBHOE PT 9-16 CBOWCTBA, 8§1. 19.09
TpUrOHOMETpHHECKE TPUTOHOMETPHUUYECKOE HayuuTtcs pemarts 3a1aum Ha Nol2,16,18,20,
(byHKIIH yra oT 0° 110 TOXIECTBA. npuMeHeHue GopMyIbI st 22
180° BBIUMCIICHUS] KOOPMHAT TOYKH,
MIPOBOJIUTH JIOKA3aTEIbCTBO TEOPEM H
NPUMEHSTh UX ITPH PEIICHUHN 337134 .
6 Teopema KOCHHYCOB, TeOpeMa PT 20-22 Bbrydat TeopeMy KOCHHYCOB, Haydatcst | 82 . Ne 20.09
Teopema KoCHHYCOB [Tudaropa kak yacTHBIN Cirydai BBITIOJTHATH YEPTEXK TI0 YCIIOBHIO 29,31,33,34,36
TEOPEMBI KOCHHYCOB. 3a71a4¥, IPUMEHSTh TEOPEMBI
KOCHHYCOB TIPH PEIICHUH 3a]1a4.
7 Teopema KocHHYCOB, TeOpemMa PT 17,19, | Yuamuiics HayduTCs MPUMEHSTh 82. 26.09
Teopema kocuHyCcOB [Mudaropa xak yacTHbIN ciry4ait 23-27 TEOpeMy KOCHHYCOB IPH PEIICHUN No38,42,44,46,
TEOPEMBI KOCUHYCOB. 3a/1a4 48
8 Teopema KOCHHYCOB. PT 28-30 VYyamuiics HayduTcs NPUMEHATh 82, 27.09
Teopema KOCHHYCOB TEOpEMY KOCHUHYCOB IIPH PELICHUH 50,52,55,57,
3a1a4 59
9 Teopema cuHycoB Jlemma o xopze, Teopema PT 39-41 Yyamuiics HayuuTCs JOKa3bIBaTh 83. Ne 80,81, 3.10
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CUHYCOB, popMyna paamyca TEOPEMY CUHYCOB U BBIBOJIUTH 83,86
OKPYKHOCTH, OITUCAHHON OKOJIO dbopMyIy paamyca OKpYKHOCTH,
TPEYroJIbHUKA, CBOMCTBO OIIMCAaHHOM OKOJIO TPEYroJIbHUKA,
OMCCEKTPUCHI TPEYTOJIBHUKA. MPUMECHSITh TEOPEMY CHHYCOB.
10 JlemMma 0 xXopze, Teopema PT 37-38 | Yuammuiics HayduTCSI IPUMEHSTH 83. 4.10
Teopema ciHyCOB CUHYCOB, opMmyIa panuyca 43-49 TEOPEMY CHUHYCOB H q)opiwyny pammyca | Ne90,92,94,96,
OKPY>XHOCTH, OTIICAHHOH OKOJIO OKPY>KHOCTH, OTIICAHHON OKOJIO 99
TPEYroJbHUKA TPEYroJbHUKA.
11 Pemenne TpeyroipbHUKOB TIO: PT 62-66 83. 10.10
CTOPOHE U JBYM yTJlaM; MO VYyamuiicss HayduTcsl peniaTh Ne103,108,111
Perteriiie JIBYM CTOPOHAM H YTITy MEXIY TPEYTOJIBHUKH.
HUMU; TIO TPEM CTOPOHAM, IO
TPEYroJLHUKOB
JIBYM CTOPOHAM H YTy,
MPOTUBOJICKAILIEMY OJTHOU W3
HUX.
12 Pemienune TpeyroapHUKOB MO: PT 67-72 VYyamuiics HayduTcs pemarhb 84. 11.10
CTOpPOHE U JIBYM YIJaM; IO TPEYrOJbHUKH. Nell17,119,121
Peltteriiie JIByM CTOPOHAM U YTy MEXIY
HUMH; 110 TPEM CTOPOHAM, TIO
TPEYTrOJILHUKOB
JIByM CTOPOHAaM U YTy,
MPOTUBOJICKAILIEMY OJTHOM 13
HUX.
13 DopMyITbl U HAXO0KICHHS PT 79-80 VYyamuiicsi HayduTCs JOKa3bIBaTh U 84 No 17.10
TJIOIIAIU TPEYTOJBHUKA: TIO npuUMeHATh popmyny s HaxoxkaeHus | 124,126,130,
JIByM CTOPOHAM U CHHYCY yTja IUTOIAH TPEYroJIbHUKA 131
dopMyItbl JUTSL | MEXK]Ty HUMH; Yepe3 pauyc S= ab 1/ 2 sind
HAXOXJCHUS IUIONIA/U | BIMCAHHOW Y OTIMCAHHOU
TPEYroJIbHUKA OKpyxHocTH, hopmysa ['epona,
(dbopmyna riomnam
MHOTOYT'OJIbHUKA, OTIHCAHHOTO
OKOJIO OKPY>KHOCTH
14 dopMyIibl it | DopMyIibl ISl HAXOXKIACHUS PT 82-84 VYyamuiics HayuyuTcsi JOKa3blBaTh U §35 Ne 18.10
HAaxO0’KJICHUs IUIOIIAIM | TUIOIIAU TPEYTOJbHUKA: IO npuMeHsTh popmyny ais Haxoxaenus | 133,136,171
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TPEYroJIbHUKA

JIBYM CTOPOHAM H CHHYCY yTJia
MEXIy HUMU; Yepe3 paauyc
BIIMCAHHOW U ONKMCAHHOU
OKpyXHOCTH, (popmyna ['epona,
(dhopmyIa riomaam
MHOTOYTOJIbHUKA, OIUCAHHOTO
OKOJIO OKPYXXHOCTH.

IUIOIIAAN TPEYrOJIbHUKA
S= ab 1/ 2 sing

15 DopMyIibl I HAXOKICHUS PT 75-76 VYyamuiicss HaydYuTCsl TOKa3bIBaTh U §35 Ne 24.10
DopmybI — IJIOLIAIU TPEYTOJIbHUKA! 85-87 npuMeHsTh popmyny ['epoHa, 147,150,154,
dbopmyna I'epona, hopmyna 81 bopMyIIBI JIUTST HAXO0XKJICHUS TIIOIA TN 156
HAXOXJCHHUS TUIOLIAN
TpeyroNbHIKa TIJTOIIA I MHOTOYTOJIbHUKA, TpeyroibHuKka S=abc/4 R u S =pr,
OTIMCAaHHOTO OKOJIO bopMyIy TSt HAX0XKISHHS TIOIIAIN
OKPY)XHOCTH. MHOTOYTOJIbHUKA.
16 OcHoBHOE M VYyamuiics HayduTcs MIPUMEHATh §5 Ne 25.10
[ToBTOpEeHUE U | TPUTOHOMETPUYECKOE bopMyITBI TSI HAXO0XKACHUS TIIOMIATH 139,141,145,
cUCTeMaTH3alus ToXJiecTBa. TeopeMa TpPeyrojbHuKa U GopMyiy JUis 159, 161
y4eOHOTO MaTepHasia KOCHHYCOB, TEOpEMa CHHYCOB, HAXOKJICHUS TUTOIIA/IN
(bopMmyna paguyca OKpyKHOCTH, MHOT'OYT'OJIbHUKA.
17 OTIMCAHHOM OKOJIO M VYyamuiics OyayT NpUMEHATh Pemenne 30.10

TpeyrojpHuKa. Popmyisl 1is MIOJTyYCHHBIC 3HAHUS © YMEHUS TIPU TECTOB
HaXO0KJICHUS IUIO0ILAIN pELLIEeHUH 3a]1a4 IO TeMe.

Koumponvnasa paboma ZI;SYE(I){E;HEIZ?;% HByI\J/IIa

ML no meme:  « Me>11<)z[y HUMU; qe}rl)e}; }[’)razmyc

Pewenue N .
BIIMCAHHOM U OIMCAHHOM

mpeyzo1bHUK06)
OKpyXxHocTH, (opmyna ['epona,
(bopmyna riomam
MHOI'OYT'0JIbHUKA, OITMCAHHOTO
OKOJIO OKPYXXHOCTH.

. |

18 Ananu3 KOHTpPoJIbHOH | IIpaBUIIBHBIM MHOTOYTIOJIBHUK, PT 102,103, | Yuamuiicst HayduTCsl OIEpUPOBATH 86 No 1.11

pa0otbl. IlpaBuiIbHBIE | BBITYKJIBIM MPABUIbHBIN 105,107 HOHITHEM ITPaBUIIBHOTO MHOTO- 180,182,185,1
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MHOTOYT'OJIbHUKH MHOTOYT'OJIbHUK, LIEHTP YroJIbHUKA, IPUMEHSTH CBOHCTBA 87,205
MPABUILHOTO MHOTOYTOJIbHUKA, NPaBUILHOTO MHOTOYTOJIbHUKA.
LIEHTPAJIbHBIN Yroa
PaBUIHLHOTO MHOTOYTOJIbHUKA, .
19 [IpaBUIIBHBIN MHOTOYTOJIbHUK, PT 112, VYyamuics HayduTcsl J0Ka3bIBaTh §6. Ne 7.11
CBOMCTBA MPABUILHOTO 108-111 CBOMCTBA MPABUIILHOTO MHOTO- 189,191,193,1
[IpaBunbHbIE MHOTOYT'OJIbHUKA, (POPMYJIBI YrOJIbHUKA, BIBOAUTH U IPUMEHSTH 95,198
MHOTOYTOJIbHUKH. TUTSL HAXOXKJICHUS PAIIyCOB (OpMyIIBI IUT HAXOXKJICHHS Palli- YCOB
CgoiicTBa. OIIMCAaHHOM W BIIMCAHHOMN OIIMCAaHHOM M BIIMCAHHOM OKPYKHOCTEU
OKPYXXHOCTEH MPaBHIILHOTO NPaBUIILHOTO MHOTO- YIOJIbHUKA.
MHOTOYTOJIbHUKA
20 [IpaBubHBIN MHOTOYTOJIBHUK, PT 99-101 | Yyamuiicst Hay9HUTCsl BBITIOTHSATH 86 Ne 8.11
CBOMCTBA MPABUIILHOTO 113-115 MOCTPOCHNE MPABUIBLHBIX MHOTO- 178,200,203,2
[TpaBunbHBIE MHOTOYTOJIEHUKA, (POpMYIIBI YTOJIEHUKOB. 07,209
MHOTOYTOJIbHUKH. TUTSL HAXOKJICHUS PAIITyCOB
CaoiicTBa. OIIMCAaHHOM M BIIMCAaHHOMN
OKPYXXHOCTEH ITPaBUIBLHOTO
MHOTOYTOJIbHUKA.
21 [IpaBunbHBIC [IpaBUIbHBIN MHOTOYTOJIBHUK, PT 116-120 | Yyamuiicst HAQy9uTCs pemiaTh 3a1auu, §6 Ne 14.11
MHOTOYTOJIbHUKH. CBOMCTBA MPABUIILHOTO HCITOJIh3Ys CBOMCTBA MTPaBUIIBLHBIX 213,216,218,
CaoiicTBa. MHOTOYTOJIbHHKA, MHOTOYTOJIbHUKOB. 221
22 JlnrHa OKpY>KHOCTH, YUCIIO T, PT 127 Yyamuiicsi HayduTCsl BBIBOJIUTH U 87 Ne 15.11
JUTHHA JTYTH OKPY>KHOCTH. MPUMEHATH POPMYITy ITUHBI 229,243,252
Jlmina okpy:KHOCTH OKPY)KHOCTH, GOPMYITY JUIMHBI TyTH
OKPY>KHOCTH.
23 OcHoBHbIC TTOHATUA JTMHA PT 122 VYyamuiicss HayuyuTcsl BBIBOJIUTH U §10. B 5-8 21.11
JUtHA OKDYKHOCTH OKPYXHOCTH, YUCJIO T, JJIUHA OPUMEHATH (HOPMYITy IUIOIAAN KpYTa,
JIYTU OKPY’KHOCTH, IIOLIA/1b (bopMyIy MIoLIa M CEKTOPA.
KpYra, IUIOIAaab CEKTOpa.
24 JlivHa OKPY>KHOCTH, YUCIIO T, PT 123 VYyamuiics HayduTCs NPUMEHSITh 87 Ne 22.11
Mioma kpyra JUIMHA JYTH OKPYKHOCTH, (bopMyny JUTMHBI OKPYKHOCTH, 231,233,240,2
IUIOIIA/b Kpyra, IJIomaib (bopMyIy JUTMHBI IyTH OKPYKHOCTH, 46,249

CEeKTopa.

dopmyny niomaau kpyra, Gopmyiy
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rjionrajan CCKTopa.

25 JliHa OKpY>KHOCTH, YUCIIO T, PT 126,128, | Yuamuiicss HayuduTCsl IPUMEHATH §7 Ne 257, 28.11
JUTMHA TyTH OKPY>KHOCTH, 129,130,131 | bopmyny ATUHBI OKPYKHOCTH, 260,263,
ILomas Kpyra TJI0IIAIh KPyra, TUIOMAh bopmyiy JUTMHBI IyTU OKPY>KHOCTH, 266,268
CEeKTOopa. dopmymy niomany kpyra, GopMmyiry
IUIOLIAIN CEKTOPA.

26 PT 132-136 | Yuamuiicst npuMeHsIOT GopMyIy 87 Ne 29.11
[ToBTOpEHUE u | [IpaBUIIbHBII MHOTOYTOJIBHUK, JUTMHBI OKPYXXHOCTH, popmyny mmunabl | 271,275,278,2
cHCTeMaTH3aIHs BBIITYKJIBII MPaBUITbHBIN IYyTH OKPYKHOCTH, opmyiy ruromanu | 86
y4eOHOTO MaTepHasa MHOTOYTOJIbHUK, TICHTP Kpyra, GopMyITy IJIOMAAN CEKTOpa MpH

MPAaBHILHOTO MHOTOYTOJIbHHKA, pelIeHNH 3a1a4.
27 LEHTPAIBHBIN yroJ M VYyamuiics npuMeHs0T GOpMyIiy Pemenue 5.12
MIPAaBUJIBHOTO MHOTOYT OJIbHUKA, JUIMHBI OKPYXXKHOCTH, (hopMyny [UTHHBL | TecToB OI'D

Konumponvnaa paboma

(hopMYIIBI JIJ1s1 BEIYUCIICHUS
paanycoB OKPYXHOCTEMN
OITMCAaHHBbIX U BIIMCAHHBIX B

No2 no meme | TPaBUIbHBIE MHOTOYT OJIbBHUKH.
«Ilpasunvuoie @opMyIIbl JUIMHBI OKPYKHOCTH
MHO20Y2071bHUKU) U IJIOLIAIU Kpyra, KpyroBou

CErMEHT, KPYrOBOM CEKTOD,
JUIMHA JYTH OKPYKHOCTH,
dopmyra MmIomaa KpyroBoro
CErMeHTa

YT OKPY>KHOCTH, (hopMysTy IITOIIaau
Kpyra, Gopmyiy IUIOLIaaANd CEKTOpa MpH
pelIeHNnH 3aau.

JlekapToBbl KoOpaAMHATHI (124)

esn yyeHuka:

HSy‘IeHI/IC MOIYJIsA ((KOOpI[I/IHaTBI BCKTOpa» U MOJYUCHUC

MOCJIEI0BATEILHOM CHCTEMBlI MAaTEMaTUUYECKUX 3HaHI/II7I, H606XO,Z[I/IMLIX JJIA

Ilean nmexarora:
Co3aarb yciioBus:

e Jlnsg popmMupoBaHus NIPEICTABICHUN O MIPSIMOYTOJIBHON CUCTEME
KOOpJMHAT, O KOOPIAWHATaX TOUKH, KOOPJMHATAX BEKTOPA.

M3YUYEHHsI IIKOJIbHBIX €CTECTBEHHO- HAYUHBIX JIUCIMILIMH HAa 6a30BOM o
YPOBHE.

CDOpMI/IpOBaHI/Ie YMeHI/Iﬁ pacKiiaibIBaTb BEKTOP IO ABYM
HCKOJIUIMHCAPHBIM BCKTOpPAM;
Y CBOEHHS HaBBIKOB HaXOKACHMS KOOpAUHAT BEKTOPA, KOOPpAWHAT CYMMBI U

Z[J'ISI 9TOI0 HCO6XOI[I/IMOI Pa3HOCTU BEKTOPOB, PCIICHUA HpOCTCﬁMHX 3ala4 METOAOM KOOpANHAT,
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NMeTp npencTaBieHne 0 NPAMOYTOJIbHON CUCTEME KOOPIMHAT, O

KOOpAuHaTax TOYKH, KOOpAUHATAX BCKTOpPA.

OBnanerp yMEHUAMU:

-pacKiIagblBAHNC BEKTOPA 10 ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.
-HaXOXACHHUEC KOOPpANHAT BEKTOPA, KOOPpANHAT CYMMBI XU PAa3HOCTHU

BEKTOPOB.

- pCIICHHUC HpOCTGﬁHIPIX 3a1a4 MCTOJJOM KOOpAHHAT.

MPUMCHCHUC MMOJTYYCHHBIX 3HAHUH pu pCICHUHU 3a/4a4.

28 JlexapTOBbI KOOP/AUHATHI, PT 143-146 VYyamuiics HayduTcs BHIBOAUTDH U §8 Ne 6.12
AHanu3 KOHTPOJLHOM | pacCTOSTHUE MEXIY TOUKAMH, MPUMEHATH (POPMYITY pacCTOSTHUS 292,295,298
pabotel.  Paccrostame | hopMmyna /Uit BEIYUCICHUS MEXy ABYMS TOUKaMH C 3aIaHHBIMHU
MEX]ly IBYMSI TOUYKAMH | pacCTOSTHUE MEXTy TOUKAMH C KOOpAWHATaMHU, GOPMYITy KOOPIHHAT
c 3aJJaHHBIMH | 33JJaHHBIMH KOOPAMHATAMHU. CepeIMHBI OTPe3Ka.
KOOpJAMHATAMH. KOOPAMHATHI CEPETNHBI
OTpe3Ka.
29 Paccrosnue Mexnay | JlekapToBbl KOOPIMHATEI, PT 142 VYyamuiicss HayduTcsl IPUMEHATh §9 Ne 12.12
JIBYMsI ~ TOYKaMH  C | PaCCTOSTHUE MEXKY TOUKAMH, bopMyITy pacCTOSTHHS MEXTY IBYMS 300,302,304,
3a/IaHHBIMU dhopmyna a1 BEIYUCICHUS 147-151 TOYKaMH C 33JJaHHBIMA KoopauHaTamu, | 307,310
KOOpJIUHATaMH. paccTOsIHUE MEX/1y TOUKaMH C dbopMyny KOOpAUHAT CEpEANHbI
Koopnunatst 3a/JaHHBIMH KOOPJIMHATAMHU OTpe3Ka..
CepelIMHbl OTpe3Ka KOOpPJIMHAT CEpeAMHbI OTPE3Ka.
30 Paccrosamne MEXy | pacCTOSIHUE MEKy TOUKaAMHU, PT 152-158 | Yuamuiicsa HayduTCs MPUMEHSTh §8 Ne 313,315, 13.12
IBYyMsI  TOYKaMH ¢ | (hopmyJa i BBIYUCICHUS bopMyITy pacCTOSTHUS MEXTY TBYMS 317,320
3aJlaHHBIMH PacCTOSIHUE MEX/1y TOUKaAMH C TOYKAMHU C 3aJJaHHBIMU KOOPJMHATAMU,
KOOpJIMHATaAMH. 3aJlaHHBIMH KOOPJIMHATAMHU dbopMyny KOOpAUHAT CepeANHbI
Koopnunatst KOOpJIMHAT CepeIMHbI OTPEe3Ka OTpe3Ka..
CepelIMHbl OTpE3Ka
31 YpaBHeHue Qurypsi, PT 160 Vyamuiicss HaydyuTCcss ONEPUPOBATH §9 Ne329,331, 19.12
VpasHenue GHrypbl ypaBHEHUE OKPY>KHOCTH. MOHATHEM YPABHCHHS ¢burypsl Ha 333
163-166 KOOPJMHATHOM MJIOCKOCTH, BEIBOJUTD U
HCIO0JIb30BaTh YPaBHEHHE OKPYKHOCTH.
32 VpaHeHue VYpaBHeHue purypsl Ha PT 167-178 | Yuamwuiics HayduTCs HCIOJB30BAThH §9 Ne 335,337, 20.12
OKPYKHOCTH KOOPJAMHATHOM TUIOCKOCTH, ypaBHEHME OKPYKHOCTHU Tipu pemtenun | 339,341,343
ypaBHEHHE OKPYKHOCTH 3ajau.
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33 YpaBHenue Gurypsl Ha PT 159-162 Yyamuiics HayduTCs BBIBOJIHUTH §9 Ne 346,347, 26.12
VYpaBHeHue KOOPJMHATHO! IJIOCKOCTH, ypaBHEHUE NPSIMO, UCIIOIb30BaTh 349,351
OKPYXHOCTH ypaBHEHUE OKPYXKHOCTH.. 179-186 ypaBHEHUE MPSMOU JJI PEIICHUS

3a/ad4..
34 YpaBHEHHE MPSMOM, PT 158,159 Yyamuiics Hay9uTCs UCIIOIh30BaTh §10. Ne 9.01
VYpaBHeHue npsmMon BEpTHUKAJIbHAS NpsAMas, ypaBHEHUE NPSIMOM Ui peLeHus 358,361,
HEBEPTHUKAJIbHAS MTPSI- Mast 3a/1a4. 363,365,367
35 YpaBHEHHE MPSMOM, PT 187, VYyamuiics Hayuntcs ycraHaBimuBath | §10. Ne 370, 10.01
BEepPTUKATbHAS MpsAMasi, COOTBETCTBUE MEK/Ty YPaBHCHHUEM 373,
. HEBEPTHKAIbHAS MpsMasl. 202-204, 200 | HEBEPTHKAIBHOM MPSIMOU U YIIIOM 376,379,381
YpaBHeHHE NpsIMOit . N
MEXTy TaHHOU MPsSMOit 1
205-215 TIOJIOKUTEITFHBIM HaIlPaBICHUEM OCH
a0crucc.
36 VEnosoit Yron Mexy npsMoit u PT 217-220 | Y4ammiics HayduTCsl pemiaTh 3a/1a4H, 811 16.01
. | TOJIOKUTENBHBIM WCIIOJIb3Yys MOHSATHE YTJIOBOTO Ne389,392,394
K03 ULUEHT IpsIMOit .
HarpaBJieHHEeM OCH abcIuce, KodhdurmenTa npsiMoi.

37 yrioBo# kodhdumnueHT npsmoii, | PT 216 Vyammiics pemaroT 3a1aun, ucrmoiab3ys | §11 Ne 396, 17.01
Vrinosoi HEO00X0IMMOE U TOCTATOYHOE MOJTYYCHHBIC 3HAHUS. 399,401,405
KO3 puImeHT npsAMoi | yCIIOBHE NMApaLIEIbHOCTH 221-225

MPSIMBIX.

38 ToBTopeHue " JlexapTOBBI KOOPIMHATHI, M VYyamuiicss HAy4YuTCs BBIBOJIUTH Pemenue 23.01

CHCTEMATH3AIHS paccTosTHUE MEXy TOUKaMHU, ypaBHEHUE MPSIMOM, UCIIOJIb30BaTh tectoB OI'D
(dhopmyna assi BBIYUCTICHUS ypaBHEHUE MPSIMOU Ui peleHus

y4ueOHOT0 MaTepHuala
PacCTOSIHUE MEX/1y TOUKaAMH C 3ajad..

39 Konmponsnas paboma | 3alaHHBIMA KOOPJIMHATAMU M CamocTosiTensHOe BBITOJTHEHHE Pemenue 24.01
N3 no meme: « | KOOpOUHAT CEPEIUHBI OTPE3KA, KOHTPOJIBHON PabOTHI. tectoB OI'D
Jlexapmoeul ypaBHEHUE OKPYKHOCTH,

KOOpOUHamol» yra0BO# KOG GUIIUEHT MPSAMOiA,
BexTopni(134)

]_leJII/I YUYeHHKaA: U3YUYCHUC TEMBI ((BCKTOpBI» U IIOJIYYCHHC

MOCJIeI0BATEIbHON CUCTEMBI MAaTEMATUUYECKUX 3HaHI/II71, HCO6XO,Z[I/IMBIX JJIA
HU3YUCHUSA HIKOJIbHBIX CCTCCTBCHHO- HAYYHBIX TUCHUIIJIMH Ha 0a30BOM

HEJII/I negarora: co3gatb yCJIOBUs:

e Jlna popMHpOBaHUS NPEICTABICHUS O BEKTOpaX, aOCOIIOTHOM
BEJIMYMHE U HAIPABJICHUH BEKTOPA, pABEHCTBE BEKTOPOB, CYMME H
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YPOBHE.
Jlist 3TOr0 HEOOXO0AUMO:

e lMerh mpencTaBiIeHUE O BEKTOpPaX, AOCOIOTHON BEIMUUHE U

HaIIpaBJICHUU BEKTOPA, paBCHCTBC BECKTOPOB, CYMMC U PAa3HOCTH

BEKTOPOB.
e OBiageTb YMEHUIMHU:

BBINOIHATE C0KEHNE U BBIYMTAHUE BEKTOPOB, IOCTPOECHUE CYMMBI
JBYX M 00Jiee BEKTOPOB, MOJIB3YSCh MPaBUIIaMU TPEYrOJbHUKA U

Pa3HOCTU BEKTOPOB.
e  @OpMHUPOBaHUS YMEHUS BBIIOJHATH CJIOKCHUE U BBIYUTAHUE
BEKTOPOB.
e VYCBOEHUS HABBIKOB M300pakeHusI 1 0003HAUEHUS BEKTOPOB,
OTKJIQJbIBAaHUE OT TOUYKH BEKTOPA PABHOTO JTAHHOMY.

napajuiesiorpaMmma.
40 CkansipHasi BeJIMUMHA, BEKTOP, PT 226,234 | Yyamuiicsa HayduTCs ONIEPUPOBATH 812 Ne 408, 30.01
Havajio BEKTOPa, KOHEIl 235-238 MOHSTHEM BEKTOpPa B TEOMETPHUH, a 410,412,414,
BEKTOpa, HaIlpaBJICHHBII TaK)K€ OCHOBHBIMH ITOHATHIMH, 416
AHanu3 KOHTPOJIBHOM | OTPE30K, HYJIEBOM BEKTOP, CBSI3aHHBIMU C OIIPEICIICHUEM BEKTOPA.
paboTHI. [TonsiTHE | MOTYJTb BEKTOPA, BEKTOPBHI.
BEKTOpa COHAIPABJICHHBIC BEKTOPHI,
MIPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI,
paBHbIE BEKTOPBI
41 CkamsipHast BenuunHa, BekTop, | PT 239-240 | Yyammiicst HayduTCs pemiarth 3a1a4u, 812 Ne420, 31.01
HayaJIo BEKTOpa, KOHEI] 241-243 HCITOJIb3YsI TIOHSTHE BEKTOPA. 424, 427, 429,
BEKTOpA, HAIIPaBJICHHBIN 245-250 431
OTPE30K, HYJICBOH BEKTOP, 252
Koopaunatel BeKTOpa | MOIy/Ib BEKTOPA, 244,251
COHAIPABJICHHbIE BEKTOPHI,
POTUBOTIOJIOKHO
HaIpaBlIEHHBIE BEKTOPBI,
paBHBIE BEKTOPBI.
42 Koopnunatsl Bekropa, popmyna | PT 255,256 | Yuamuiics HayduTcs OIpeaenaTh 813 Ne 6.02
CHOEHUE BEKTOPOB MOyl BEKTOpA. KOOPJAMHATHI BEKTOPA, 3aJaHHOTO . 444,449,
KOOPJAMHATAMM €T0 Hayajla U KOHIA; 451,453,455,
CpaBHUBATh BEKTOPHI, 3a/IaHHbIC 458,460
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KOOPAMHATAMU; HAXOJUTh MOYJIb
BEKTOPA, 3aIaHHOI0 KOOPAUHATAMM.
OcHoBnble noHATHA KoopauHaTh!
BEKTOPA,

43 [MpaBuia cnoxxenus BektopoB : | PT 254(1-3) | Yuamuiics Hay4uTCsl ONEpUpPOBATh 814 Ne 471, 7.02
IIPaBUJIO TPEYrOJIbHUKA; IIOHATUEM CYMMBI BEKTOPOB, 467,477
IpaBUJIO Mapauiesorpamma, MPUMCHSITH ITPaBUJIA TPEYTOJIbHUKA U
BBEIYUTAaHHE BEKTOPOB, CBOKCTBA napaieiorpaMMa Jisi CIIOKESHHS BEK-
CrnoxeHue BEeKTOPOB .
CIIO’KEHUS BEKTOPOB TOPOB, PUMEHSTH CBOMCTBA CIIOKCHHS
BEKTOPOB, JJOKAa3bIBATh U IPUMECHSTH
NIPaBUJIO CIIOKEHUS BEKTOPOB,
3aJIaHHBIX KOOPJAMHATAMHU.
44 OcnoBnble noHATHS Cymma PT 257-259 | Yuammuiics HayduTCs ONIEpUPOBATH 814 Ne 473, 13.02
BEKTOPOB, ITPABUIIO 260 MOHSATHEM Pa3HOCTH BEKTOPOB, 477,483,485
TPEYTroJbHUKA, TIPABHUIIO MPUMEHSITh PABUIIO PA3HOCTH
CIIOKEHUS BEKTOPOB, 331aHHBIX BEKTOPOB, OTIEPUPOBATH OHITHEM
KOOpJIMHATAMH, CBOHCTBA IIPOTUBOTIONIOKHBIC BEKTOPHI,
Bbruntanue BEKTOPOB | CIIOXKEHHSI BEKTOPOB, Pa3HOCTh JOKa3bIBaTh U MPUMEHSTH IIPaBUIIO
BEKTOPOB, MTPABUJIO Pa3HOCTU BBIUUTAHUS BEKTOPOB, 33JaHHBIX
BEKTOPOB, TPOTUBOTIOJIOKHBIE KOOpJMHATAMH.
BEKTOPBI, IPABUJIO BHIYUTAHUS
BEKTOPOB, 3aJJaHHBIX
KOOPJIMHATAMH.
45 CymMMa BEKTOPOB, MPABUIIO PT 261,262 | Yuamnuiics HayduTCs MPUMEHSITh 814 Ne 489, 14.02
TPEYroJIbHUKA, TPABUIIO 263-267 npaBujia TPEYroJbHUKA U 491,493,496,
CJIO’KEHHUS BEKTOPOB, 3a/IaHHBIX 268 napajuiesorpaMmma Jyisi CIIOKCHUS 499,502

Breruuranue BCKTOPOB

KOOpAuHATaMHu, CBOMCTBA
CJI0KCHUA BCKTOPOB, Pa3HOCTDb
BCKTOPOB, IIPpaBUJIO Pa3HOCTHU
BCKTOPOB, IIPOTHBOIIOJIOKHBIC
BCKTODHI, ITPABUJIO BEIYUTAHHA
BCKTOPOB, 3aJaHHBIX
KOOpJAWHAaTaMH1

BCKTOPOB, CBOMCTBA CJIOKEHUS
BCKTOPOB, ITPpaBUJIO CJIOKCHUS
BCKTOPOB, 3a/IaHHbIX KOOpAXWHATAMU,
IIpaBUJIO pa3HOCTHU BCKTOPOB, IIPABUJIO
BbIYUTAaHHA BEKTOPOB, 3alaHHbIX
KOOpAUHATaMH.
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46 YMHOXeHHe BeKTopa Ha uuciio, | PT 278,279 | Yyamumiics HayduTcst yMHOKaTh BekTop | 814 Ne 504 20.02
CBOMCTBO KOJUIMHEAPHBIX 280-286 HA YHCJI0; JOKA3bIBaTh U IPUMCHSITh 506,508,510,
BEKTOPOB, YMHOKEHHUE BEKTODA, CBOMCTBO KOJJTMHEAPHBIX BEKTOPOB, 516
YMHOXKCHHE  BEKTOPA | 37 1amp010 KOOPAHHATAMH, HA TIPaBHIIO YMHOKEHHUS BEKTOPA,
Ha qHeno YHCII0, CBOWCTBA YMHOKCHHUS 3aJaHHOTO KOOPJMHATAMH, Ha YHCJIIO;
BekTopa Ha yncio Ilpsmas PUMEHSTH CBOMICTBa YMHOKEHUS
Diinepa. BEKTOpa Ha YHCJIO.
47 PT 277 VYuaiuiics HayduTcsi yMHOXKATh BeKTop | §15 Ne 523, 21.02
287-295 Ha YKCJIO; JOKA3bIBATh U MPUMEHSATH 525,528
CBOWCTBO KOJUTMHEAPHBIX BEKTOPOB,
YMHOXKEHUE  BEKTOpa
Ha Teo NPaBUJIO YMHOKEHHS BEKTOPA,
3aJJaHHOTO KOOPJMHATAMH, Ha YHUCIIO;
PUMEHSTH CBOMICTBa YMHOKEHUS
BEKTOpa Ha YHCJIO..
48 VYron Mexy BEKTOpamH, PT 314,315 VYyamuiics HayduTcs ONepupoBaTh 816 Ne 579, 27.02
MePIICHANKYIISIPHBIE BEKTOPHI, 316-320 MOHATHUSIMH yTJIa MEXTy BekTopamu 1 | 582,584,586
CKaJIIPHOE TIPOM3BEICHUE IBYX CKaJIIPHOTO TIPOM3BEICHUS JIBYX
BEKTOPOB, CKAJSIPHBIN KBaJpar, BEKTOPOB; JI0KA3bIBATh M IPUMEHSTh
CxansipHoe YCIIOBUE MEPICHIUKYIIPHOCTH YCIIOBHUE TEPIICHIUKYIIPHOCTH ABYX
NPOU3BEICHNE TIBYX HEHYJIEBBIX BEKTOPOB, HEHYJIEBBIX BEKTOPOB U (HOPMYITy
BEKTOPOB (bopmyna CKaIsIpHOTO CKaJIIPHOTO TPOU3BEICHUS IBYX
IPOU3BEICHUS JIByX BEKTOPOB, BEKTOPOB, 33JJaHHBIX KOOPIMHATAMU;
3a7aHHBIX KOOPJUHATAMHU, IPUMEHATH (GopMyIly KOCHHYCa yriia
(bopmyna KoCHHYca yriaa MEXIY ME1y BEKTOpaMH, CBOMCTBA
BEKTOPaMH, CBOHCTBA CKJISIPHOTO IIPOU3BEICHUS BEKTOPOB. .
49 CkamsipHO€ CKJISIPHOTO ITPOU3BEICHUS PT 321-330 | Yyamuiicst HAQy9uTCs IPUMEHSATh §16 Ne 588, 28.02
NPOU3BEICHNE BEKTOPOB YCIIOBUE MEPICHIUKYIIIPHOCTH JIBYX
BEKTOPOB HEHYJIEBBIX BEKTOPOB U (GOpPMYITy 593,595,597
CKaJISIPHOTO MIPOU3BENICHUS ABYX 601
50 BEKTOPOB, 33JIaHHBIX KOOPJIMHATAMU; §16 Ne 5.03
CkansipHoe
OpUMEHATHh (PopMyTy KOCHHYCaA yria 603,605,607,6
TPOUSBEACHHC MEJK/ly BEKTOPAaMH, CBOMCTBA 09,611,613
BEKTOPOB ’

CKaJIIPHOTO ITPOU3BCACHU S BEKTOPOB
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51 PT 331-344 Pemenne 6.03
VYyaruiics \ IpUMEHSIOT VYyarnuiicst \ IpUMEHSIIOT YCIOBHE tectoB OI'D
yCJIOBHE NEPIECHANKYIIPHOCTH NEePIEHANKYISPHOCTH JBYX HEHYJIEBBIX
[ToBTOpEHue U | IByX HEHYJIEBBIX BEKTOPOB U BEKTOPOB U (OPMYITy CKaJISIPHOTO
cHCTEeMaTH3aIHs (bopMyITy CKaJIIpHOTO IPOM3BEACHUS IBYX BEKTOPOB,
y4eOHOTO Marepuasia IIPOM3BEACHUS IBYX BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMU; IPUMEHSIOT
3aJJaHHBIX KOOPJNHATAMU; dopmyiry KocuHyca yriia MeXIy
IPUMEHSIOT POpPMYITy KOCHHYCa BEKTOpPaMH, CBOMCTBA CKAJIIPHOTO
yTJIa MeX]ly BEKTOpaMH, IPOM3BEICHNUS BEKTOPOB
52 Konmponvnas paboma | CBOXCTBA CKaJIAPHOTO M CamMocTosiTenpHOe BBITIOJIHEHUE Pemenue 12.03
Ned no meme: | IPOU3BENICHUS BEKTOPOB KOHTPOJIbHOM pabOTHI. tectoB OI'D
«Bexkmopuo)

I'eomeTpuueckue n

eoOpa3zoBaHusa(S4)

Henun yuenuka: nsyueHve Moayis «/BH>KeHHE U TIEPEHOC» U TOJTydeHHE
MOCJIEI0BATEIILHOM CUCTEMBI MATEMAaTHYECKUX 3HAHUHM, HEOOXO0IUMBIX JIJIS
M3Yy4YEeHUS MIKOJBHBIX €CTECTBEHHO- HAYYHBIX TUCIUIUIMH Ha 6a30BOM
YpOBHE.

Jl1s1 TOTO HEOOXOAMMO:

e lImets nmpeacraBieHne 00 0TOOPaKEHUH TIIIOCKOCTH Ha ceOs U 0
JBUKEHHH, MTapajlIeIbHOM IepeHoce, 00 0CeBOM U LIEHTPAILHOM
CUMMETpPHUH.

e OBnageTb yMEHUSAMHU:

e [IpumeHeHue CBOMCTBA ABUKECHUI MIPU PEIICHUH 3a]1a4.

e CoBepuICHCTBOBAHUS HAaBbIKA OCTPOEHUS (UTYP MIPH OCEBOH U
LIEHTPAIIbHOM ;

e JlokazarenbcTBa TEOPEM O TOM, YTO MapasuIeIbHBIA IEPEHOC
€CTbh JIBI)KEHUE;

L4 HpI/IMCHeHI/IC TMOJIYYCHHBIX 3HAHHI IIpHu pCIICHHUH 3a1av.

Ilesm meaarora:
Co3narb yciioBus:
e Jlna popMupoBaHus MPEACTABICHHUN 00 0TOOpaKEHUH TJIOCKOCTH HA
ce0s ¥ 0 IBIDKCHHH, MTapajieIbHOM TIEpeHoce, 00 0CceBOM U
LHEHTPAIbHON CUMMETPUH;
e  ®opMHUpPOBAHWE YMEHUN MPUMEHSTH CBOMCTBA IBHXKEHUN MPU
peIlIeHNH 3aa4;
e (CoBepIlIeHCTBOBAHHS HaBBbIKA TIOCTPOCHUS (PUTYP TIPH OCEBOU U
LEHTPaJIbHOU CUMMETPUU;
e VYMeHHE JOKa3bIBaTh TEOPEMY O TOM, UTO MapajlieIbHbINA EPEHOC
€CTb JIBYKEHUE;

Y cBOCHMS HaBLIKOB IMPUMCHCHUA IMMOJIYYCHHBIX 3HAHHUI IIpyu pCHICHHUH 3aJ1a4.

53 Ananu3  xoHTposibHOM | IlapamiensHslii epeHoc, PT 346
paloThI. JIB>keHue | mpeobpa3zoBaHue (QUIYpHI, 347-350
(mepemeriexnue) o6pa3 ¢urypsl, mpoobpas

VYyamuiics HayduTcs ONEpUpOBaTh 817 Ne 622, 13.03
MOHATHSIMHY IBIDKEHNE U
napaJuleIbHOTO MepeHoca, J0Ka3biBath | 624,627,629
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burypst

(burypsl, IBIKEHHE
(mepemenienue) Gpurypsi,
CBOWCTBA JIBIKCHUS, PaBHBIC
(burypsl, B3auMHO 0OpaTHBIE
JIBMKEHMS, CBOMCTBA
HapauIeNbHOTO IIEPEeHoca.

CBOWCTBO NapajjIeIbHOTO MepeHoca,
CTPOUTH 00pa3bl ¥ MPOOOPasbl GUTYp
P NapajyIeIbHOM IIepEeHOCe

54 Touku, cMMMeTpUYHBIE PT 345 VYyammiics Hay9uTCsl IPUMEHSTh 817 Ne 631, 19.03
. OTHOCHUTEIILHO MpsMOi, oceBast | 351-357 MOHSITHE MMapaJlJICIEHOTO TIepEeHOCca U
[TapamiensHbIi .
HeDEHOC Ocepay | CAMMETPHS OTHOCHTEIILHO 358 CBO¥CTBa MapaJJIENFHOTO TIEpeHOCca 635,637,641
P : MpsAMOi, OCb CHMMETPHH, MIPH PEIIEHAN 3a/1a4.
CUMMETPHS, . .
CBOMCTBO OCEBOW CUMMETPHH,
LenTpanbHas
¢burypa, cuMMeTpUUHas
CUMMETPUSL. o
OTHOCHUTEIILHO MPSMOH, OCh
CUMMETpPUHU (UTYPHI.
55 [ToBOPOT BOKPYT IIeHTpA PT 367-368 Yyamuiicss Hay9uTCs ONIEPUPOBAThH 817 Ne 645, 20.03
MIPOTUB YacOBOM CTPEJKHU Ha 369-374 MOHITHEM MTOBOPOTA, JOKA3bIBAThH
[ToBopoTt TAHHBIA yroJl, TOBOPOT BOKPYT CBOWCTBO MTOBOPOTA, BHITIOTHATH 648,650,652,
LIEHTpa , IICHTp ToBopoTa, yroa 408-411 MTOCTPOCHHUS C TIOMOIIIBIO TTOBOPOTA.. 654
MMOBOPOTA, CBOMCTBA IIOBOPOTA.
56 OcHoBuble oHsTHs ['oMoTeTHs, | PT 422-423 | Yyammiics HayduTCsl ONEPUPOBATH 818 Ne 661, 26.03
LIEHTP TOMOTETHH, 424-428 [MIOHSATUAMHA TOMOTETHH U 1101001
K02 PHUITMEHT TOMOTETHH, buryp, cTpouts purypy, 664,666
CBOWCTBA TOMOTETHH, TOMOTETUYHYIO JTAHHOH, C 3aJJaHHBIM
T'omoretus. I[lomoOue | KOMITO3UIUS TBYX K03 PUIIMEHTOM TOMOTETHH.
¢buryp. npeoOpa3oBaHU,
npeoOpazoBaHue Mo00us,
1no100HbIe (PUTYPBI, OTHOLIICHHE
IUTOINAACH TOJ00HBIX
MHOTOYT'OJIbHUKOB.
57 VYuyamuecs 0000maroT u| PT 429-440 | Yyamuiics MpUMEHSIOT MTOHSATHUS 818 Ne 672, 27.03
[Ipaktuyeckas pabora .
CHUCTEMATH3UPYIOT 3HAHUS IO CUMMETPHSI, TOBOPOT, MapaUICIIbHBIN
M0 TMOCTPOCHHUIO BCEX
o — TEME «I"eomeTpuueckue MEepPeHoc, TOMOTeTHH U nojodbus uryp | 675,679,682
peoOpa3oBaHUsD» U UX CBOICTBA MPU PEIICHUH 3a]1a4.
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Pemenue 3agau Bropoii yactu OI'3(11y)

58 [TpumenstoT teopernueckuii | Tecter OI'D OlleHUBAIOT TIOCTUTHYTHIN pPE3yJIbTarT. Pewmenue 9.04
Pasbop u pelieHne | maTepuan, M3ydeHHBIH B TEYEHHE Bribupator Hanbonee 3¢ hexTHBHEBIE tectoB OI'D
MPOTOTHUIIOB 3aJla4M | Kypca MpHU PereHuH KOHTPOJIbHBIX CroCOOBI perIeHHs 3a1auu
Ne24 OI'D BOIIPOCOB Perynupyror coOCTBEHHYIO ACATETBHOCTD

MOCPENCTBOM MUCbMEHHOM pEYH.
59 006001UTL TPUOOPETESHHBIC Tecter OI'D CaMoCTOATENBLHO HAXOIAT U Pemrenune 10.04
3HaHUS, HABBIKK M YMEHHS 32 9 (hopmynupyroT yuebHyro mpodiemy, tectoB OI'D
KJ1acc COCTABJISIIOT TJIAH BBITIOJIHEHUS PaOOTHI.
Pa36op u pemeHue BeinonustoT yueOHble 3a1a4u, He
IPOTOTHIIOB 3aa4n HUMEIOIIME OJTHO3HAYHOIO PEIICHHS
Ne24 OI'D BocnpuHUMarOT TEKCT ¢ y4ETOM
MTOCTABJICHHON y4eOHOU 3a/1aur, HAXOAAT B
TEKCTe MH(POPMALIHIO, HEOOXOTUMYIO IS
ee pelIeHus

60 Pa3Gop u pemcHue Hpumensior teopernyeckuii | Tectsr OI'D OlLleHUBAIOT JOCTUTHYTBIA pe3ynbTar. Pemenue 16.04

[IPOTOTHIIOB sanaun Marepuan, W3ydeHHBIH B TCUCHHE Briouparot Hanbomee 3¢ HeKTUBHbIC tectoB OI'D
Kypca Tpu perieHuH KOHTPOJIBHBIX CITOCOOBI pelIeHNs 3a0a9u
Ne24 OI'D BOIIPOCOB
61 O60o0LIMTE IPHOOPETEHHBIE Tecter OI'D OneHUBAIOT  JOCTUTHYTBIA  pe3yJbTart. Pemrenne 17.04
Pellielue MPOTOTHIOB 3HAHWA, HABBIKA U yMEHUS 32 9 Coznmarot CTPYKTYpY B3aUMOCBs3eH | TectoB OI'D
KJ1acc CMBICITOBBIX SIMHUIT TEKCTa.
ajatn Ha ApPryMEeHTHPYIOT CBOIO TOYKY 3pEHHA,
AokasarenbeTo (Ne25) CIIOPSAT H OTCTAaWBAIOT CBOIO TIO3HITHIO
HEBpaXKACOHBIM IS OIIITOHEHTOB 00pa3oM

62 [Ipumenstor teopernueckuii | Tectel OI'D CaMOoCTOATENBEHO HAXOIAT U Pemenue 23.04
Pemienne mpoTOTUNOB | MaTepuan, U3y4eHHBIA B TEUCHUE (hopMynupyIOT yueOHY0 podieMy, tectoB OI'D
3aa4u Ha | Kypca MpH pemeHn: KOHTPOIbHBIX COCTABJISIIOT TIJIAH BBHITTOTHEHUS PaOOTHI.
nokazarenbcTo (Ne25) | Bompocos BremonasroT yueOHbIC 3372490, HE

MMEIOIINEe OTHO3HAYHOT'O PEIIeHHS

63 Pemienne mnpotoTHnor | O000MMTE MPHOOPETEHHBIE Tecter OI'D OLleHUBAIOT ~ JIOCTUTHYTBIA  pE3yJIbTaT. Permrenue 24.04
3aaun Ha | 3HAHUS, HABBIKK M YMEHUs 32 9 Coznarot CTPYKTYpY B3aUMOCBs3eH | TectoB OI'D
nokazarenbeTBo (Ne25) | Kiace CMBICITOBBIX SIMHUIT TEKCTa.
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ApPryMEHTUPYIOT CBOIO TOUYKY 3pEHHA,
CHOpAT M OTCTaWBAalOT CBOI TO3UIUIO
HEBpaKIEOHBIM JUIS ONITOHEHTOB 00pa3oM

64 OG6o0UIMTE MPHOOPETEHHBIE Tecter OI'D | CaMOCTOATEIBHO HAXOIAT U Pemenue 29.04
Pa3zbop w® pemieHue | 3HaHUS, HABBIKK U yMEHHUS 32 9 (hopMyITUPYIOT YueOHYO IpodIeMy, tectoB OI'D
IIPOTOTHUIIOB 3aga4yy | Ki1acc COCTAaBJIAIOT IIJIaH BBIITOJTHCHU S pa6OTLI.

No26 OI'D BreimonnstoT yueOHbIC 3a1a49u, HE
UMEIOLINE OJHO3HAYHOI'O PEIICHUS

65 TTpUMEHSIFIOT TEOpeTHYECKHHA Tecter OI'D OIeHUBAIOT JOCTUTHYTHIN Pe3yJIbTaT. Pemenue 7.05
Pa36op u peuicHue marepual, I/I3y‘{eHHI)II71 B TeueHue BBI6I/IpaIOT Hanboee 3(1)(1)GKTI/IBHI)I€ TectoB OI'D
MPOTOTHUIIOB 3a[1a4H | gypca MpH PELICHHH KOHTPOIbHBIX CIOCOOBI pelleHus 3a1auu
Ne26 OI'D BOMPOCOB Perynupyror CO6CTBCHHy1§) JIETENBHOCTh

MMoCPEACTBOM NMCHbMEHHOU PCYH.

66 Paz6op wu pemenne | O606MKUTE IPHOOPETEHHBIE Tectel OI'D | ®opMupOBaHKE HABBIKA COTPYAHUYECTBA C Pemenne 15.05
NPOTOTUIIOB  3ajaduy | 3HAHHS, HAaBBIKK M yMeHHUs 3 9 VUHTENIEM M CBEPCTHUKAMHU tectoB OI'D
No26 OI'D Kirace

68 OO600MHTH TPHOOPETEHHBIC Tecter OI'D | CamocTosTEILHOE BBINIOJIHEHHE Pemenue 22.05
T'opoBoii TecT 3HaHMs, HABBIKM U1 YMCHHUS 34 9 KOHTpOJ'IBHOﬁ pa6OTI)I. TectoB OI'D

KJlace

HopmaTuBHbBIE T0KYMEHTBI

1. ®enepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT OCHOBHOT'O O0IIETr0 00pa3oBaHMsI.

2. IlpumMepHBIE IPOrPaMMBI OCHOBHOT'O 00111ero oopazoBanmsa. Marematuka. (CtaHmaptel BToporo mokonenus). — M.: IIpocBemenne. 2010.

3. ®opMupoBaHNE YHUBEPCATHHBIX YI€OHBIX JACHCTBHUI B OCHOBHOM mmikone. Cucrema 3amannii / A. I'. Acmomnos, O. A. Kapabanoa. — M.: [IpocBemenue.
2010.

Y4edHO — MeTOANYECKHiT KOMILIEKT

1. Teomerpus: 7 ximacc: y9eOHHK /sl ydammxcsl oOmeoOpa3oBaTenbHBIX yupexaenuit/ A.I'. Mepamak, B.b. [lononckwmii, M.C. Sxup. — M. : Benrana-
I'pad, 2012.

2. I'eomerpus: 7 knacc: qUAaKTHYECKIE MaTepUaIbl: COOPHUK 3a/1a4 ¥ KOHTPOIbHBIX paboT/ A.I'. Mepamsk, B.b. [Tononckwuit, M.C. Slkup. — M. : Benrana-
I'pad, 2013.

3. T'eomerpusi: 7 knacc: pabouue terpanu Nel,2/ A.I'. Mepsisik, B.b. [lononckuii, M.C. Slkup. — M. : Benrana-I'pag, 2013.

4. T'eomerpus: 7 knacc: meroauueckoe nocobue/ E.B. bynko, A.I'. Mep3amsik, B.b. [ononckuit, M.C. Sxup. — M. : Benrana-I'pad, 2013.
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5. leomerpust: 8 knacc: ydeOHUK AJ1sl yyaluxcst oomeoopa3oBarensHbiX yupexaennil/ A.I'. Mepsnsk, B.b. Iononckuii, M.C. Sxup. — M. : Benrana-I'pad,
2013.

6. l'eomerpust: 8 kimacc: AMAAKTHYECKME MaTEepUaIIbl: COOPHUK 3aa4 U KOHTPONBHBIX paboT / A.I'. Mep3msik, B.b. Ilononckuit, M.C. Skup. — M. : Benrana-
I'pag, 2013.

7. F'eomerpust: 8 kinacc: padboune terpamu Nel,2/ A.I'. Mep3snsk, B.b. ITononckuii, M.C. Slkup. — M. : Benrana-I"pad, 2013.

8. 'eomerpus: 8 kiacc: meroguueckoe nmocooue/ E. B. Bynko, A.I'. Mepansk, B.b. [Tonouckuit, M.C. Skup. — M. : Benrana-I'pad, 2013.

9. 'eomerpust: 9 kinace: yueOHHK JJIs ydamuxcs o01ieoopa3oBaTebHbIxX yupexaenuii/ A.I. Mep3isk, B.b. ITononckuii, M.C. Slkup. — M. : Benrana-I"pad.
(I'oroBuTcs k BeImycky B 2014 1.)

10. T'eomerpusi: 9 kiacc : AUAAKTHYECKME MaTepHalbl: COOPHUK 3a7ad W KOHTPOdbHBIX pabor/ A.I'. Mepsmsik, B.b. Tlononckuii, M.C. fAxup. — M. :
Benrana-I"pad. (I'otoButcs k Boiycky B 2014 1.)

11. Teometpusi: 9 ximacc: paboune terpamu Ne 1, 2/ A.I'. Mepansik, B.b. [Tononckuii, M.C. Axup. — M. : Benrana-I'pad. (I'otoButcs k Beimycky B 2014 1.)

12. Teomerpusi: 9 knacc: Mmeroaundeckoe nmocooue/E.B. Byuko, A.I'. Mepansxk, B.B. [Mononckwuii, M.C. Sxup. — M. : Benrana-I'pad. (I'oToBUTCS K BBITYCKY
B 2014 r1.)

Cnpagounbvle nocoous, HAyYHO — RONYIAPHASA

U ucmopuieckas 1umepamypa
AraxanoB H.X., [lommmckuit O.K. MaTtemarnka: paiionHbie omuMnuansl :6-11 xkmaccer. — M.: [IpocBemntenne,1990.
l'aBpmosa T.JI. 3aammarensHas MatemaTuka:5-11 kiraccel. — Bonrorpaa: Yaurens, 2008.
Jlesurac I'.I'. Hecrangaptasie 3agaun o matematuke.- M.: Mnekca, 2007.
ExumoBa M. A, Kykun I'.11. 3agaun Ha paspezanue. — M.: MITHMO,2002
ITepmu C.C., Ilepnn b.C. Ctpanutisl pycckoid ICTOpUH Ha ypokax maTeMatnku. — M. : [lemaroruka-IIpecc,1994.
[Tuayrun JI.®. 3a crannnamu yaebHuKa anreOpsl. — M.: IIpocsemenue, 2010.
[Toita JIx. Kak pemats 3agaay? — M.: [Ipocsemenne,1975.
[Ipoussonos B.B. 3amaun Ha BeipocT. — M. : MHUPOC, 1995.
laperun. N.@., Epramxkuesa JI.H. Harnsanras reomerpust. — M. :MHUPOC,1995.
10 ®dapkos A.B. MaTeMaTI/IquKHe onMMITHAaHE B Koje : 5-11 xraccel. M.: Atipuc-IIpecc, 2005.
11. Dunwmkinonenus mig geted. T.11 : Maremaruka. — M.: ABanTa+,2003.
12. http://www.kuant.info/ Hay4no — nomynsapHbiii pru3nKo-MaTeMaTHIECKHiA )KypPHAJ ISl IKOJILHUKOB U CTYAEHTOB «KBaHT».

©CoNoOk~wNE

I1. IleyaTHbie MOCOOUSs

1. Tabmump! o TeoMeTpun I 7— 9 KI1accos.

2. ITopTpeThl BBIIAIOIINXCS ACATENCH MAaTEMATHKY.
111 Texuuueckue cpeacTBa 00y4eHus

1. TeneBuzop

VI. YueOHo-npakTHYecKas U y4eOHO-1a00paTOpHOE 000py10BaHHe
2. Habop reomerpudeckux ¢puryp ( J€MOHCTPAIMOHHBIN U Pa31aTOYHBIN).
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3. Habop reomerpuueckux Ten( JeMOHCTPAIMOHHBIN U Pa3AaTOYHBIN ).
4. KoMIUTEKT 4epTEKHBIX HHCTPYMEHTOB (KJIaCCHBIX U pa3faTOYHbIX): JHHEHKa, TPaHCIOPTHP, yroasHUK (30°, 60°), yrompHuk (45°, 45°), HUpKyIb.
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