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HOPMATHBHBIE IOKYMEHTDI

No HopMmaTtuBHBIE JOKYMEHTHI
3akoHa P® ot 10 urons 1992 roga Ne3266-1 (pen. ot 27.12.2009r.) «O06 oOpa3oBaHumn»;
1.
®enepalibHOTO KOMIIOHEHTa TOCYIAapCTBEHHOI'O CTaHAApTa CpeaHero (MOJHOro) oOIIero
o0Opa3oBaHUs, YTBEPKIACHHOTO MpuKazoM MuHucrepctBa obOpazoanus PD or 05.03.2004
2. | Nel089;
[Ipukaza MunucrepctBa obpazoBanus PD «O0 yrBepkaeHun QeaepaibHbIX NepeuHen
y4eOHHUKOB, PEKOMEHJIOBAaHHBIX (JAOMYIIEHHBIX) K HCIOJB30BaHUIO B 00pa30BaTEIbHOM
nporecce B 00pa30BaTENIbHBIX YUPEKACHUAX, PEATU3YIOMINX 00pa3oBaTelbHbIE MPOrPAMMBI
3. | oObmero o6pa3zoBaHMS M HUMEIONMX TOCYJAPCTBEHHYIO aKkpeauranuio, Ha 2017/2018
yueOHBIN TOY;
4 [Tpuxaz MOuH P® Nel1897 ot 17.12.2010r. «O6 yrBepxkaeanun ®I'OC OOO» n1.18.2.2;
CaHuTapHO-dMUIEMUONIOTHYECKUX TpaBull U  HopmartuBoB Canllun 2.3/2.4.3590-20
5 «CaHUTapHO-3ITUIEMUOJIOTHYECKUE TPEOOBAHUSI K YCIOBHSIM W OpraHU3alMd OOy4eHUsS B
" | o0meo0pa3oBaTeNbHBIX — YUPEKICHUSX», YTBEPKICHHBIX TIABHBIM TOCYIapCTBEHHBIM
caHuTapHbIM BpadoM Poccuiickoit @eneparuu ot 27 oktsa6ps 2020 . N 32;
[Tonoxxenus MBOY OOIII ¢.CyxoTckoro o CTpyKType, Mopsiike pazpaboTKH, pacCMOTPEHUS
6. |1 YTBEpK/EHUA pabounx y4yeOHBIX MpOrpamMM, pealu3yeMbIX MIKOJOW (IPUHITO Ha
" | 3acenanuu negarorudeckoro coera MbOY OOII c¢.CyxoTckoro, , yTBEp»k/A€HO MPUKA30M
no MbOY OOIII c¢.CyxoTckoro);
®denepanbHbIil KOMIOHEHT IOCYJApCTBEHHOTO CTaHAapTa O0IIero o0pa3oBaHMs B KOHTEKCTE
7 | MOJICPHHM3ALUK POCCHHCKOro 00pasoBaHus,
g | HpuMepHas mporpamMma Io MaTeMaTHKE OCHOBHOTO o0riero oopazoBaHus
Pabouas mporpamma k y4yeOHuky JI.C.AtanacsHa u npyrux. 7-9 kmaccel: mocoOue ais
9. | yuureneit 06meo6pasos. yupexaenuii / B.®.Byrys3os. — M.: [Ipocsemenue, 2013. — 31 c.
OcHoBHas 00pa3zoBarenbHasl MporpaMMa OCHOBHOTO o01iero oopazosanus MbBOY OOI
10. | ¢.Cyxotckoro
11 VYue6nsiit mman MBOYOOIII ¢.Cyxorckoro Ha 2023-2024 y4yeOHblii roa

YYEBHO-METOJUYECKOE OBECIIEHEHHE
OBPA30OBATEJIbHOI'O ITPOLIECCA




Ton

Ne ABTOpBI Hazpanue N3narenbcTBO
HU3gaHus
JI.C. Aranacsiv, B.O. I'eomerpus: 7 — 9. VueOHHK yId
byry3o0B, C.b. Kagomiies, %
1 YTy AOMIICB, 06111e00pa30BaTEIbHBIX YUPEIKICHUM. 2014r | TIpocemenue

.I" . ITo3nsaxk, U.H.
IO nuHa.

['eomeTpus 7 — 9 knacchl: 3a71a4M Ha TOTOBBIX
yepTexax st noaroroBku k ['MA u EI'D / A

2 [D.H. banasn. Pocros-Ha-JloHy 2013 . Dennkc
['eomerpus. 9 kiacc. CamocTrosiTenbHbIE
pabor. Temarnyeckue TtecTbl. TecThl uIs
®.D. JIpicenko, C.10O. > _
3 IPOMEKYTOYHON arrecTanuu. CIpaBovYHUK.—| 913y Jlervon
KynaOyxoBa. PocroB-Ha-/[oHy

IIJTAHPYEMBIE OGPA30OBATEJIBHBIE PE3YJIBTATBI OCBOEHM A

[IPEJMETA, KYPCA (®I'0C)

JInyHoCTHEIE

pa3BUTHE JIOTUYECKOTO U KPUTHYECKOTO MBILLIJIEHUS, KYJIbTYphI pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

(hopMHUpPOBaHKE Y yUAITUXCSl HHTEJUIEKTYaIbHON Y€CTHOCTH U OObEKTUBHOCTH,
COCOOHOCTH

K MPEOJO0JICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO
OIIBITA;

BOCIIUTAHHE KaueCTB JINYHOCTHU, OOECIIEUNBAIONINX COITUAIbHYIO MOOUIHHOCTD,
CIIOCOOHOCTH

MNPpUHUMATh CaMOCTOATCIIbHBIC PCHICHU A,

(dhopMUpOBaHHE KAYECTB MBIIIUICHHUS, HEOOXOAMUMBIX JIJIS aIafTaIllH B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;

paSBI/ITI/Ie I/IHTepeca K MaTeMaTI/I'-IeCKOMy TBOp‘—IeCTBy U MaTeMaTHYCCKHUX
CIIOCOOHOCTEM.

B memanpeomemnom nanpasnenuu:

(hopMHpOBaHHE TIPEJICTABICHUIA O MATEMAaTHKE KaK YacTH OOIIeUYeIIOBEICCKOM
KyJ'IbTypBI, 0 3HAYUMOCTHU MAaTEMATUKU B pa?)BI/ITI/II/I IIUBUJIN3AllUU U
COBPEMEHHOTO OOIIECTBA;

pa3BUTHE IIPEJCTABICHUN O MaTEMaTHKE Kak (pOpMe ONMUCAHUS U METO/IE
MO3HAHUs AEUCTBUTEIBHOCTH, CO3/JTaHHUE YCIOBUH TSl IPHOOPETEHHUS
IIEPBOHAYAJIBHOTO OIBITA MaTEMaTHIECKOIO MOIEIUPOBAHU;

(dhopMupoBaHHE OOITUX CIIOCOOOB UHTEIIEKTYAIbHOHN NEATeIhHOCTH,
XapaKTEPHBIX JJII MATEMATHKU U SIBISIOIIMUXCS OCHOBOM IMO3HABATEIbHOU




KYJIBTYpBI, 3HAUUMOMN JJIS1 pa3IHMUHBIX c(hep YeTOBEUECKON AeITEeIbHOCTH.

MeTtanpeameTHbIe

Peryiustusarie YV :

e onpedensme Uenb AEATENbHOCTM Ha YPOKe C MNOMOLbI yunutens wu
CaMOCTOSTENbHO;

e  YYUTbCA COBMECTHO C yuymTesiem OOHapyXKuBaTb U (hopmyauposame y4ebHyro
npobaemy;

e YUYUTbCA MAAHUPOBAMSb YHEDOHYIO AEATENbHOCTb HA YPOKE;

e  8bICKO3bIBAMb CBOKO BEPCUIO, MbITaTbCA NpegdsaraTe cnocob eé nposepku (Ha
OCHOBE NPOAYKTUBHbIX 3aaHNI B yuebHUKe);

e paboTana no nNpeasoXKeHHOMY NAaHy, UCM0sb3080Mb HEOOXOAMMbIE CPEeACTBa
(y4ebHUK, KOMNbIOTEP N UHCTPYMEHTDI);

e onpedensmb yCNEWHOCTb BbINOJIHEHWNA CBOErO 3a4aHNA B AManore C y4uTenem.

Cpeactsom GOpMUPOBAHUS PETYIATUBHbIX AENCTBUI C/IYXKAT TEXHOJIOTUA NPOoBAEMHOro
OManora Ha 3Tane M3y4yeHMA HOBOroO maTepuana U TEXHO/OMMA OLEeHWBaHUA
obpasoBaTesibHbIX AOCTUKEHUI (Yy4ebHbIX ycrnexos).

Ilo3uaBarenrnHble YVY ]I

e OpUEHTMPOBaATbCA B CBOEM CUCTEME  3HAHWMN: MOHUMOMb, YTO  HYXKHa
AonosHuTeNnbHaa nHpopmauma (3HaHUA) ANA peweHnsa y4yebHolM 3a4a4mM B 0AUH
war;

e Jesname npeaBapuUTeNbHbIN OMOOP UCTOYHUKOB MHPOPMaLMKM AN pelleHus
y4ebHol 3a4auu;

e 006biBaTb HOBble 3HAHMA: HOXOOUMb HEODXOAMMYIO WMHPOPMALMIO, KaK
y4yebHMKe, TaK M B MPESJ/IONKEHHbIX Yy4yuTeNeM CA0BapsxX, CMpPaBOYHMKAX W
WHTEpPHEeT-pecypcax;

e 006biBaTb HOBble 3HAHMA: U3871EKAMb UHGOPMALMIO, NPEACTAB/AEHHYIO B
pa3HbIx popmax (TeKcT, Tabaumua, cxema, UANOCTPALMA U Ap.);

e nepepabaTbiBaTb NoJlyYeHHYyo MHbOPMaumio: Habadame u
desnameb caMoCToATE IbHbIE 8618006

@

CpeactBom ¢GOpPpMMPOBaAHMA MO3HaBaTE/IbHbIX AENCTBUIM CAYKUT y4yebHbIi
maTepuan v 3agaHua yuebHunka, obecneumatoLime NepByO IMHUIO Pa3BUTUA —
YMeHWe 06bACHATE MUP.

KommynukatusHble YVY J:

e [OHOCWTb CBOM MO3WLMUIO A0 APYTUX: 0hOPMAAMbL CBOKO MbIC/b B YCTHOW WU
NMUCbMEHHOW peun (Ha ypoBHe NpeasioKeHUs nam HeboNbLOoro TeKCTa);
e  C/AyWaTb U NOHMMATb peyb Opyaux;




e  BbIPasUTENbHO YUMAMb N NEPECKA3bI8AMb TEKCT,;
e 8cmynams B beceny Ha YPOKE U B }KU3HU;

e COBMECTHO OOZOBGPUBGmbCHO npasuaax O6LI.I,eHMﬂ 1M nosegeHunA B WKONE U

CNepoBathb UM;
e YUUTbCA BbIMOAHAMb PA3IMYHbIE POAW B rpynne (nngepa, UcnonHuTens,
KpUTUKA).

Cpeactsom ¢pOpMMPOBAHNSA KOMMYHUKATUBHbIX AENCTBUIN CYXKAT TEXHOIOTUA
npobaemHoro aAnanora (NobyxaawoLLMi 1 NOABOAALLNK AMANOT), TEXHONOMUA
NPOAYKTUBHOIO YTEHUA N OpraHM3auma paboTbl B Manbix rpynnax.

[IpeameTHbIC

BnageHue reomeTpuyecKMMU NOHATUAMMU;

BnageHne oCHOBHbIMM MaTEMATUYECKMMU YMEHMAMM (COCTaBAATb GOPMYbI U
NPOBOANTb MO HUM BbIMMCNEHUSA, PELLATL TEKCTOBbIE 3a4a4M, UCMOb30BaHNE
MeToAa KOOPAMHAT Ha NJIOCKOCTU A5 pPeLLeHNA 3a4a4; BblMUCAATD
reomeTpuyecKme BeIMYMHbI, MPUMEHSTb U3YUYEeHHbIe CBOMCTBA GUTyp U
OTHOLUEHUI MeXay HUMM; n306parkaTb NNOCKUE N MPOCTPAHCTBEHHbIE
reomeTpuyeckne Gurypbl U X KOHGUrypaLmm, YNTaTb reOMeTPUYECKUNE
yepTexn);

MNpumeHeHWe NPUOBPETEHHBIX 3HAHWUIA M YMEHWUI ANS PeLleHUs NPAKTUUYECKNX
3a4au.

INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VYJIbTATBI OCBOEHUA

ITPEIMETA

3HaTh / IOHUMATh

OIEPUPOBATH ¢ HAYAJILHBIMU MTOHATUSIMH TPUTOHOMETPUH U BBIIIOJIHATH
3JIeMEHTapHbIE ONepaluy HaJl PYHKIHUSIMU YTJIOB:

pemiaTh 3aJa4M Ha JI0Ka3aTeIbCTBO, ONMUPAsCh HA U3YYCHHBIE CBOWCTBA
(GUryp U OTHOIICHUI MEXITY HUMH U IPUMEHSISI U3yYSHHBIE METO/IbI
JTI0OKa3aTeNIbCTB;

BBIYUCIISTH TUIONIAJAN KPYTOB M CEKTOPOB; INIMHY OKPYKHOCTH, JUIMHY
YT OKPY’KHOCTH;

pelaTh 3a/1a4uy Ha JOKa3aTelbCTBO C UCIOIb30BaHUEM (DOPMYJT IITHMHBI
OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hopMyI miiomaneit puryp;

pelaTh NpakTHYECKUE 3a]1auu, CBSI3aHHbIE C HAXOXKACHUEM
T€OMETPHUUECKUX BEITHUYUH (MCTIONB3Ys TP HEOOXOTUMOCTH CITPABOYHUKA
U TEXHUYECKUE CPECTBA).

BBIUUCIIATH JAJIMHY OTpe3Ka [0 KOOPAMHATAM €ro KOHIIOB; BBIYHUCIISTh
KOOpJAMHATBI CEPENHBI OTPE3KA;

HUCITOJb30BATh KOOp,HHHaTHLIfI MCTOA IJIA U3YUCHUSA CBOIICTB MMpAMBIX U
OKPY>KHOCTEH.

OIIEpUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB,




3aIaHHBIX TCOMECTPUICCKU, HAXOAUTb BEKTOD, paBHBIﬁ IMPOU3BCACHUIO
3a1aHHOT'O BEKTOpa Ha YUCJIO;

HAaXOJUTh JIJI1 BEKTOPOB, 3aIaHHBIX KOOPJAMHATAMU: JIJIMHY BEKTOPA,
KOOPJAMHATHI CYMMbBI U PA3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOU3BEACHUS BEKTOPA HA YHCIIO, TPUMEHSISI IIPU HEOOXOAMMOCTH

COquaTeHBHBIfI, HepeMCCTI/ITeHBHHﬁ nu paCHpeHCHHTeHBHBIﬁ 3aKOHBI,

BBIYUCIIATE CKAIIAPHOC IPOU3BEACHUEC BEKTOPOB, HAXOAUTH YI'OJI MEXIY
BCKTOPAMH, YCTAHABJIMBATDH IICPIICHAUKYIAPHOCTD MIPAMBIX.

BIIQ/ICTh KOMIIETCHITMSMHU: I03HABATEIHbHOM, KOMMYHUKATUBHOM,
HH(POPMAIMOHHOMN U pedIeKCHUBHOIA;

paGOTaTb B I'py1Iax, apryMmCHTHPOBATb U OTCTAMBATH CBOIO TOYKY 3PCHUA,

paciio3HaBaTb HA YCPTCKAX, pUCYHKAX, MOACIIAX U B OKPYXKAIOIICM MUPC
IIOCKHUEC U ITPOCTPAHCTBECHHBIC ITCOMETPUYCCKHUC (bnrypbl;

pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOIO Napajenenunesa,
MIPaBUJIILHON IMPAMU/IBI, UIMHAPA U KOHYCA;

OTIpEeCIIAThH MO JUHEHHBIM pa3zMepaM pa3BEPTKH (PUTYpHI TUHEITHBIC
pa3mepsl caMoii GUTypBI U HA000POT;

BBIUUCIIATh O0BEM MPSMOYTOJIBHOTO HapajliesIenuIe 1a.

YMmeTn

UCNONIBb3068AMb KOOPOUHAMHDBLL MEemOoO OJisl U3VUEHUs. CBOUCME NPAMBIX U
OKPYHCHOCMEU.

BLIYUCTAMb NAOUAOU PUSYD, COCMABNIEHHBIX U3 08YX UU Dollee
NPAMOY20IbHUKO8, NAPANIEN0SPAMMOS, MPEY20NbHUKOS, KpYed U CEKMopa,

npuodpecmu onvim npuMeHeHus aneedpauiecKo2o u
MPULOHOMEMPULECKO20 annapama u uoeu 08UICEHUsI NPU peueHUU 3a0ay

Ha 6blUucCiieHue nﬂomadeﬁ MHO20)Y20IbHUKOS.

0811a0emsb KOOPOUHAMHBIM MEMOOOM peuleHUst 3a0ad Ha 8blYUCTeHUe U
00KA3amenbCcmeo;

npu06pecmu onsvint UCNOIb306AHUSL KOMNBIOMEPHBIX NPOcPAMM onst
AHAIU3A HACMHbLX ClIy4aes 63aUMHOC0 pACNOIONCEHUA OprDfCHOCmelz u

npAmbslx,;

npuodpecmu onvlm 6blNOIHEHUsL NPOeKmos no memam. «Ox, yoic smu
gexmopul !,

«TpeyeonvHuku... oHu noscrooy!!!y,
«I'eomempuueckue napxemaoiy,
«B mooe — ceomempus!»

peuamosb mamemamudecKue 3a0a4u U 300a4U U3 CMEHCHBIX npedMemoe,
6blNOJIHAMb npakmuvecKkue pacuémbl;

BLIYUCTAMD 00BEMBI NPOCMPAHCBEHHBIX 2e0MEMPUUECKUX Duyp,




COCMAeBNEHHbIX U3 NPAMOY2O01bHbIX napaﬂﬂeﬂenunedoe;

yenyoumo u paseumos npedcmasieHus 0 nNPOCmMpaHCmMeeHHbIX
2eomempuyeckux Quaypax;

NPUMEHAMb NOHAMUE PAZGEPMKU O/ 8bINOIHEHUS NPAKMUYECKUX
pacyémos.

COZAEPXAHUME YUYEBHOI'O ITPEJIMETA, KYPCA

(3 OOII)

Pasznen / rema

Conepxanue

IloBTOpPeHue kypca 8
KJ1acca

BexkTopsl

Omnpenenenne BEKTOpa, HA4aI0, KOHEL], HYJIEBOM BEKTOD, AJINHA BEKTOPA,
KOJUIMHEApHbIE, COHANPABIICHHBIE, IIPOTUBOIIOJIOAKHO HAIPABIICHHBIE,
paBHbIE BEKTOPbI. 0003HaUEHUE U U300pakeHre BeKTOpoB. OTKIa bIBaHUE
BEKTOpA OT JTAHHOW TOYKH.

CnokeHue ¥ BEIUUTAHUE BEKTOPOB. 3aKOHBI CIIOKEHHS, OTIPECIICHHE
CYMMBI, IPaBUJIO TPEYTOJIbHUKA, TPaBUIIO Napasuienorpamma. [loctpoenue
BCKTOpa, paBHOFO CYMMC ABYX BCKTOpOB, I/ICHOJIB3y51 HpaBI/IJIa
TPEYroJIbHUKA, apajljielorpaMma, MHOTOyrojibHUKa. [loHsTHE pasHOCTH
ABYX BGKTOpOB, HpOTI/IBOHOJ'IO)KHI)IX BCKTOpOB.

OnpeneneHne yMHOXKEHHS BEKTOpa Ha 4YMCio, cBorcTBa. [IpuMeHnenue
BEKTOPOB K PEIICHUIO 33/1a4. TEOPEMBI O CPEAHEH JIMHUK TpaIeluu 1
AITOPUTM PEUIEHUS 3a/1a4 C IPUMEHEHUEM ITOU TEOPEMBI.

Ocnosnasn yeilb — HAYUYUTD YyHallluXCA BBIIIOJIHATH ﬂeﬁCTBHH Hanqg
BCKTOPAMH KaK HAIPaBJICHHBIMU OTPC3KaMH, UTO BAKHO IS IPUMCHCHUS
BCKTOPOB B (1)143141(6; MMO3HAaKOMUTDH € UCIIOJIb30BAHUEM BEKTOPOB IIPU
PEIICHUU ITrCOMCTPUYCCKHUX 3a/1a4.

Metoa KoopaAuHAT

JlemMa 0 KOJIIIMHEApHBIX BEKTOpax. Teopema 0 pa3ioKeHUH BEKTOPa 110
JIBYM JIaHHBIM HEKOJIJIMHEAPHBIM BeKTOpaM. [IoHATHE KOOpAMHAT BEKTOPA,
KOOPAMHAT CYMMBI U pa3HOCTH BEKTOPOB, IIPOU3BEICHUS BEKTOPA Ha
qucino. PopMyIisl KOOPIUHAT BEKTOPA YEPE3 KOOPAUHATHI €r0 KOHIA U
Hayajia, KOOPAUHAT CEpEIUHBI OTPE3Ka, IJIMHBI BEKTOPA U PACCTOSIHUSA
MEXy IBYMsI TOUKaMHU. Y paBHEHUE OKPYKHOCTH U npsiMoil. 300paxeHue
OKPYKHOCTH U IIPSIMOM, 3aJaHHBIX YPaBHEHUSMHU, IPOCTEHUIINE 3a0a4U B
KOOP/IMHATAX.

CoOTHOLIEHUS MEKILY
CTOPOHAMM M yIJIaMH
TPeyroJiLHUKA.
Ckansipnoe
npou3sBe/ieHUe BEKTOPOB

Omnpenenenne cuHyca, KOCUHyca M TaHreHca yrios oT 0° mo 180°,
(hopMyIIbI 17151 BBIYUCIIEHUS KOOPIAUHAT TOUYKH, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. POpMyIia OCHOBHOTO
TPUTOHOMETPHUUYECKOTO TOXKIECTBA, IpOCTelIne (OpMYIIbl IPUBEICHUS.
dopMyiia IUIOIIAAHA TPEYTOIbHUKA. TE€OpeMbI CHHYCOB U KOCUHYCOB.
MeToabl IpoBeNEHUS U3MEPUTENIBHBIX paboT. TeopeMa o CKalsIpHOM
IIPOU3BEACHNN ABYX BEKTOPOB U €€ CIIEICTBUS.

OcHo6Has yenb — pa3BUTh YMEHUE YUAIIUXCs IPUMEHSATh




TPUTOHOMETPUYECKUH anmnapar [Py PEIICHUY N'eOMETPUUECKUX 3a1ad.

JIIMHA OKPYKHOCTH U
IVIOIIA/Ib KPyra

Omnpenenenue NpaBUIbLHOTO MHOTOYTOJIBHUKA, (POpMYyJIa /7Sl BBIYUCIICHUS
yria NpaBUJIbHOIO 71 - YTOJIbHUKA. TeopemMbl 00 OKPYKHOCTSX: ONMUCAHHOU
OKOJIO NPaBUJIBHOI'O MHOTOYTI'OJIbHUKA Y BIMCAHHOM B IIPaBUJIbHBIN
MHOT'OYTOJIbHUK. DOpMyJIbI 17151 BBIYMCIICHUS TUIOLIAIN IPABUIIBHOTO
MHOT'OYTI'OJIbHUKA, €T0 CTOPOHBI U PaJinyca BIIMCAHHON OKPYXHOCTH.
@opMyIibl JUIMHBI OKPYKHOCTHU U JUIUHBI AYTH OKPYXKHOCTH. DOpMyIibl
IUIOLIA/IA Kpyra U KpyroBoro cekropa. Ocrhognas yenb — pacliupuTh
3HaHUE YYaIIUXCsl O MHOTOYTOJIbHUKAX; PACCMOTPETh IMOHATHSI IJTUHBI
OKPY>KHOCTH M TUIOIIAJH KpyTra U (POPMYJIBI ISl UX BBIYHCIICHHUS.

JIBuKeHUs

ITonaTue oToOpaxeHns IOCKOCTH Ha ce0s U JBMxeHus. CBolcTBa
JBAKEHHUW, OCEBOM M LICHTPaJIbHON cumMeTpuu. [IoHaTHE mapauiebHOro
nepeHoca. OCHOBHBIE ITalbl JOKA3aTEIbCTBA, YTO MapaJLIEIIbHBIN IEPEHOC
ecTh ABrxkeHue. IIonsaTue noBopora. 10Ka3aTeslbCTBO TOrO, 4YTO IOBOPOT
€CTb JIBUJKEHHUE.

OcHogHas yenb — MO3HAKOMUTD YUYAIIMXCS C TIOHSATHUEM JIBHKEHUS U €r0
CBOMCTBaMHM, C OCHOBHBIMU BHJIaMH ABHKEHHH, CO B3aMOOTHOIIEHUSIMHA
HAJI0KEHUI U IBHKECHUHN.

Hrorosoe nosropenue

HauansHnele reomerpuueckue cenenus. [lapaenbablie npsmsle.
OxpyxHocTb. TpeyronbHuku. YeTblpexyroabHUKA. MHOTOYTOJIBHUKH.
Bexkropsl. MeTon koopauHar. [IBuxkeHue.

TEMATUYECKOE ITVNTAHMPOBAHUE




" Bun xonTpons
Q
Q
3 5
Ne s R
s 8 | =
= F | ®
Tema paznena S
1 | IToBTOpeHue kypca 8 kiacca 2
2 | BekTopsbl 10 1
3 | MeTtoa koopauHart 11 1
4 | CooTHOLIECHHS Me KAy CTOPOHAMM M YIJIAMH TPeyroJIbHUKA. 15 1
CrajisipHoe nmpou3Be/ieHHe BEKTOPOB
5 | JlinHA OKPYKHOCTH M ILIOIIAJAb Kpyra 12 1
6 | JABH:KeHUA 9 1
7 | HToroBoe moBTopenue 9 1
UTOro 68 6
NEPEYEHDb TIPOBEPOYHBIX PABOT
(npomexkyToYHas aTTecTaumn)
Tema Jara
Ne MIPOBEICHUS
No | Ypoka
IIaH. | (axT.
1 12 KOHTPOJ/IbHAA PABOTA Ne 1 no Teme «BeKTopbI».
2 23 KOHTPO/IbHAS PABOTA Ne 2 no Teme «MeTog, KOOpAMHAT».
3 34 KOHTPOJ/IbHAA PABEOTA Ne 3 no teme «COOTHOLWIEHUA MeXay
CTOPOHAMM U YyTNaMu TPEYIroNIbHUKA».
4 49 KOHTPOJIbHAA PABOTA N24 no teme «JAvHA OKPYXHOCTU U
nnowanb Kpyra».
5 58 KOHTPOJIbHAA PABOTA Ne5 no Teme «[1BMXKeHUA».
6 67 MTOoroBas KOHTPO/IbHAaA paboTa
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PACYET KOJIMYECTBA YPOKOB
K KAJIEHAAPHO-TEMATUYECKOMY IIJIAHY

| veTBepTH 16 | monryroue 32
Il yeTBepTH 16 Il monyronue 36
Il veTBepTH 22 Bcero 68
IV gerBepTh 14

Bcero 68

KanenmapHo-temaTtndeckoe IIaHWPOBaHHWE Kypca paccyuTaHo Ha 34 ydeOHBIE HENenu Ipu
KOJM4YecTBE 2 ypoka (OB) B HEJEIto, Bcero 68  ypoKoB.

Ecau BcaencTBue HENpeABUIACHHBIX NMPUYMH KOJIMYECTBO YPOKOB HU3MEHUTCS, TO ISl BBIIOJHEHUS
rOCy/IapCTBEHHOM MpPOrpamMMbl IO IMPEIAMETY 3TO HW3MEHEHHUE OYyIeT KOMIICHCHPOBAHO MEPeIIaHMPOBKOM
[IoAAa4YX MaTepuaa.

IMPUHATBIE ObO3HAYEHNW A

KP KonTponbhas padota

TC TectupoBanue

CP CamocrosTensHas paboTta




KoHTponb Konu-
Ne Pasaen, HasBaHUe ypOKa B KoppekTtu
Aen, yp [OunaakTuyeckue eanHuULbl 06pasoBaTeNbHOro . PP
3HaHUU 4yecTBo Aara
npouecca
n/n NOYPOYHOM NNAHMPOBAHUMU poy poBKa
yyaimxca Yacos
| yemeepmeo 18
BBOAHOE NOBTOPEHUE. 2
3HaTb MU NOHMMATb: MpaKTUKym No peLueHnto
1 MNoBTopeHMe. HekoTopble cBOMCTBA Hanbonee TUMNYHBIX 334ay 1
TPEYroNbHUKOB N YeTbIPEeXYro/NbHMUKOB. —  NOHATUA: MeanaHa, bUCCeKTpuca, BbICOTa, U3 Kypca reometpum VIIi
TpeyrosbHWKa, Napanienorpamm, Tpaneumsa, pomo
pey »fap P » TPANEUNA, p ' | knacca Ha HeKoTopble
KBagpar. .
CBOWCTBA TPEYro/NbHUKOB U
Ymern: pey
—  BbINOMHATL 33Ja4n U3 pasgenos Kypca Vlll knacca, | 1ETPIPEXYrO/IbHUKOB.
N MosTopeHue. HekoTopble cBOMCTBA ncnonb3ya Teopuio: Teopema MNudaropa, cBoncTso lpynnoBow KOHTPO/Ib. TecT, 1
TPEYroNbHWKOB U YETbIPEXYrONbHUKOB. cpefHen IMHNAN TPeyronbH1Ka, GopmyIbl nposepouHas pabora.
BbIYMCNIEHMA NAOLWAAN TPEYrobHUKA; CBOMCTBA,
NpW3HaKW napannenorpamma, pomba,
NPAMOYro/IbHUKA.
OcHoBHas uenb: cdGopMmnpoBaTb NOHATUE BEKTOPA KaK HanpaB/ieHHOro OTPe3Ka,
INABA IX. BEKTOPbI. . 10
NOKa3aTb yYaLLMMCA NPUMEHEHME BEKTOPA K PELLEHNIO NPOCTENLLINX 33434.
§1. NOHATUE BEKTOPA. 2
Jlekumsa c npumeHeHnem
3 MNoHATMe BekTOpa. PaBeHCTBO BEKTOPOB. 1
WNNOCTPATUBHBIX CPEeACTB.
—  MNOHATWA BEKTOpPA, HYIeBOrO BEKTOPA, AJIMHbI .
lpynnoBo# KOHTPO/b.
BEKTOPA, KO/JIMHEAPHbIX BEKTOPOB, PaBEHCTBA
BEKTOPOB. A 6 P
aKTMyecKas paborTa.
YmeTn: p p
. _ o obyuatoLero xapakrepa.
4 OTKNafblBaHWe BEKTOPa OT JaHHOM TOUKM. OTKNaAblBaTb BEKTOP OT AAHHOW TOUKM. 1

CaMOKOHTpPO/b 1
B3aMMOKOHTPO/Ib.




§2. CNNOXXEHUE N BbIMUTAHUE

3
BEKTOPOB.
KombuHMpoBaHHbIM ypoK
5 Cymma ABYX BEKTOPOB. 3aKOHbI C/I0XKEHUA (nekumn, npakTnyeckan 1
BeKkTOpoB. [paBnio napannenorpamma. paboTa). B3aumHbIit
KOHTpPO/ib.
Ypok npaktmuyeckunx C/P.
3HaTb U NOHUMaTb: CamocToaTenbHoe nsyyeHue
6 CymMa HECKOJIbKMX BEKTOPOB. 1
Teopuun. CaMOKOHTPO/b
—  onepauuu Hafj BEKTOPamM B reOMeTpuYecKom KOHTPOSb.
dopme (NpaBuUNO TPEYroNbHUKA, MPABUIO
napansienorpamma, NpaBu0 MHOIOYro/IbHUKa,
MpaKkTnkym. NMposepoyHan
7 BbluntaHue BEKTOPOB. npasunio NOCTPOEHNA PAa3HOCTUN BEKTOPOB U 1
BEKTOpa, MOMYYAIOLLErocA MPU YMHOMEHNM C/P. UHaMBNA, KOHTPONb.
BEKTOPA Ha uncno);
KoHTponb Konu-
Ne Paspen, Ha3BaHue ypoKa B Koppektu
Aen, yp [OunaakTuyeckue eanHuULbl 06pasoBaTeNlbHOro . PP
3HaHUA 4yecTBo
npouecca
n/n NOYPOYHOM NIAHUPOBAHUU poBKa
y4yaumxca yacos
§3. YMHOXEHUE BEKTOPA HA YUCNO. —  3aKOHbI C/IOXEHUA BEKTOPOB, YMHOXEHMA BEKTOPA
NPUMEHEHUE BEKTOPOB K PELLEHUIO Ha 41cno; 4
3AZAY. —  dopmyny ona BbIYUCAEHUA CPEAHEN NNHUN
Tpaneuuu.
MN3yueHne HoBOrO
maTepuana, 3akpenieHue
8 YMHOXeHne BeKTopa Ha YMcno. M3y4YeHHOro B nNpoLecce 1
YMeTh: pelweHnAa 3a4au.
—  N0/1b30BaTbCA NPaBUAAMM NPU MOCTPOEHNUM CymMbl,  CaMOKOHTPO/Ib, B3auM.
pa3HOCTM BEKTOPOB; BEKTOPA, MNONYYaloLLErocs npwm
YMHOEHUN BEKTOPA HA YNCNO; Ypok o606uieHus n
9 PeweHwne 3agau. 1

NMPUMEHATb BEKTOPbI K pelleHNIo 3a4a4;
HaxoauTb CpeaHK JIMHUIO TPEYTOJ/IbHUKA;

cMcTemaTM3aLnmn 3HaHWA.
MPaKTUKYM MO peLieHuto




- PaCKnaabliBaTb BEKTOP.

3agau. MposepoyHan C/P.
YCTHbIM U NTUCbMEHHbIN
WUHAMBUA,. KOHTPO/b.

YpPOK KOMN/eKCHOro

10 MpumeHeHne BEKTOPOB K peLleHnto 3aaau. npumeHeHua 3YH yyawmxcs. 1
YcTHbIM TK.
N3yyeHune n ycsoeHune
HOBOro maTepmana B
11 CpeaHAaa AMHKUA Tpaneuun. npotiecce pelweHua 3aaad. 1
MposepouHasn C/P.
NHAMBMAYaNbHbIN KOHTPOb.
YPOK KOHTPOAA, OLEHKHN
KOHTPOJIbHAA PABOTA Ne 1 no teme N o
12 3HaHUN. PPOHTaNbHbIN 1
«BeKTopbI». .
NUCbMEHHbIX KOHTPO/b.
FMABA X. METO KOOPAUNHAT. OCHOBHas Le/ib: HAYYUTb YHaLLMMCA MPUMEHEHME BEKTOPA K PELLUEHUIO 3a43ay. 11
§1. KOOPAUHATbI BEKTOPA. 2
13 PasnokeHune BeKTOpa No AByMm YPOK yCBOEHMA HOBbIX 1
HEKON/IMHEAPHbIM BEKTOPaM. 3HaHWUIA 1 ymeHuid. M/,
YPOK nsyyeHua n
nepBMYHOro 3aKpenneHuns
14 KoopanHaTbl BEKTOpa. 1

3HaTb U NOHMMATb:

—  JIleMMy 4 Teopemy O pa3/IoXKeHUU BEKTOpa No ABYM
HEKO/NIIMHEeapHbIM BEKTOPaM;
—  NOHATME KOOPAMHAT BEKTOPA;

HOBbIX 3HaHui1. C/P
KOHTPOAMpYIOLLaA.




KoHTponb Konu-
Ne Paspen, HazsaHue ypoKa & OnpaKTuyeckue eanHuLbl obpasoBaTenbHOro . KoppekTu
3HaHUU 4yecTBo Aara
n/n NOYpPOYHOM NAHMPOBAHUMU npouecca poBKa
yyaimxca yacos
—  NpaBwa 4eNCcTBUI Hag, BEKTOPaMM C 3a4aHHbIMU YPOK KOHTPOJIA, OLLEHKM 1
KoOpAuHaTamu; KOPPEKLMM 3HAHWIA. YCTHBbIN
15 PeweHue 3agay. 3AYET Nol, — NOHATWUE PaAnyC-BEKTOPa TOUKHU; ONpOoC yyaLLmxcs no 1
—  dopMmynbl KOOPAMHAT BEKTOPA Yepes KoopAUHaTbI KapTOuKam. GPOHTANbHbIN
€ro KOHLL@ U Havyana, KoopAUHAT cepeauHbl .
YCTHbIA KOHTPO/Ib.
OTpe3Ka, AJINHbI BEKTOPA M PACCTOAHUA MEXAY
— BYMA TOUKaAMMU;
§2. NPOCTEMLUME 3AAYM B ABY ' L
—  YPaBHEHUA OKPYKHOCTU U NPAMOW, OCel 2
KOOPAUHATAX. KOOpAMHAT.
YacTtnyHO-nomncKosas
16 CBA3b MeXAy KoopAnHaTaMu BEKTOpA U neATenbHocTb. Tpn 1
KOOpAMHAaTaMM ero Hayasla 1 KoHua. BCMOMOraTe/ibHble 33434M.
m/A0.
PeweHune 3334 no rotoBbiM
yepTexxam. MpaKkTUKym.
17 PeweHue 3agau. . . 1
YCTHbI M NTUCbMEHHbI N
KOHTPO/Ib.
§3. YPABHEHMA OKPYXHOCTU U 3
NPAMOMN.
Ymern:
—  pacKiaaplBaTb BEKTOP NO ABYM HEKON/IMHEAPHbIM M/[ no npeablaywei Teme
18 YpaBHeHMe IMHMUN Ha NAOCKOCTW. BEKTOpaMm; (10-15muH). HoBbii 1

YpaBHEHME OKPYKHOCTH.

HaXoAMTb KOOPAMHATbLI BEKTOPA,
BbINO/IHATb AEWCTBMA Hag, BEKTOPaMM, 3a4aHHbIMM
KoOpAnHaTamu;

pelaTb NpocTeilune 3a1a4n B KOOpAMHATaX U
MCNO/Ib30BaTb UX NPU peLleHnn 6onee CA0XKHbIX

TEopeTMYecKMit maTepman B
03HaKOMMWTE/IbHOM MNiaHe.




3ajay;

Ilvemsepmeo

14

3anucbIBaTb YPaBHEHMA NPAMbIX U OKPYKHOCTEW,
MCNO/b30BaTb YPaBHEHWUA NPU peLueHnn 3aaY;

MpaKTUKYM MO peLIeHnto
3agay. C/P oby4atowero

19 YpaBHEHMA OKPYXKHOCTU. PelueHune 3aaad. CTPOMTb OKPYMHOCTM M MPAMbIE, 334aHHblE xapaKTepa. MNCbMeHHbI 1
YpaBHEHUAMMU. KOHTPOIb.
YpOK nekuma ¢
20 YpaBHeHMe NpAMon. HeobxoauMbIM Habopom 1
3aga4y. Obyyatowmii Tecr.
Ypok 06obueHna n
cMcTeMaTmM3aumm 3HaHUN.
21 PeweHue 3apay. MpaKTUKyM. 1
CP.
KoHTponb Konu-
Ne Paspen, HassaHue ypoKa 6 AnpaKkTuyeckue eanHULbI 06pasoBaTeNbHOro . KoppekT
3HaHUI 4yecTso Aara
n/n NOYPOYHOM NJIAHUPOBAHUMU npouecca poBKa
yyawmxca Yyacos
YPOK KOHTPOAA, OLUEHKU U
KOPPEKLMN 3HAHMUN. YCTHbIN
22 PeweHwne 3agay. 3AYET Ne2. OnpocC yyaLwmxca no 1
KapTodKam. PpoHTaNbHbIN
YCTHbI KOHTPO/Ib.
KOHTPO/IbHAA PABOTA Ne 2 no Teme
23 YPOK KOHTPONA, OLLEHKN 1

«MeToAa KoopAMHATY.

3HaHUN. PpPOHTaNbHbIN




NUCbMEHHbI KOHTPO/1b.

IMABA XI. COOTHOWEHMA MEXOY

OCHOBHasA Uenb: NO3HAKOMMUTb YHALLMXCA C OCHOBHbIMW aITOPUTMaMM peLleHna

15
CTOPOHAMMU U YTNAMW TPEYTOJIbHUNKA. NPOU3BONbHbIX TPEYro/IbHUKOB.
§1. CMHYC, KOCUHYC U TAHTEHC YT N1A. 3
M/l (npoBepoYHblit).
AKTyanusauma
HeobxoAUMbIX 3HaHUN.
CMHYC, KOCUHYC, TaHTeHC yr/1a, OCHOBHOE
24 CamocTtoaTenbHoe nsyyeHue 1
TPUrOHOMETPUYECKOE TOXKAECTBO.
maTepuana no y4ebHUKy un
3HaTb M NOHMMATb: Aon-ou AuTEpPaType.
CaMOKOHTp.
—  MOHATUA CMHYCa, KOCUHYCA U TaHreHca ANA Yrios oT
o. becepna, onupatowanca Ha
25 dopmynbl npuseaeHuns. dopmynbl ans 0o Ao 180°% A . parot .
— . M3YYeHHbIN maTepuan.
BLIYMC/IEHMA KOOPAMHAT TOUKM. OCHOBHOE TPUTOHOMETPUYECKOe TOXKAECTBO; Y p
—  dopmynbl NnpuBeSeHUs; Pewenwne 3agay. M//.
—  dopmynbl ANA BbIMUCNEHNA KOOPAMHAT TOYKMY;
COOTHOLUEHUA MeX Ay CTOPOHAMMU U YTAaMU Uccneposanue. MpeanoxuTb
TpeyrosbHUKa: [0Ka3aTb: O CUHYCbI
— Teopemy O nnowanmn TpeyroabHUKa; CMEXKHbIX YI/10B PaBHbI, @
26 PelweHue 3aaau — Teopembl CUHYCOB U KOCUHYCOB; U3MepUTebHble KOCHHYCbI CMEKHbIX YI/I08 1
paboTbl, OCHOBaHHbIE HA UCMONB30BAHUM 3TUX
BbIPAXKaloTCA B3aMMHO
Teopem;
NPOTUBOMOOXKHbBIMU
—  MeToAbl pelleHUsa TpeyronbHUKOB.
yncnamm.
§2. COOTHOLLUEHUA MEXAY 6
CTOPOHAMM U YTIAMU TPEYTOJZIbHUKA.
YpPOK nsyyeHua n
Teopema o naowaan TpeyrosbHUKOB.
27 nepBUYHOrro 3akpenaeHua 1
Teopema CUHYCOB. .
HOBbIX 3HaHWit. becega. M/[l.
Ne Paspen, Ha3BaHue ypoKa B KoHTponb Konu- Jarta Koppektu

AunpakTuyeckue eanHULbl 06pa3oBaTeNlbHOroO




n/n

NOypoOYHOM N/1IaHUPOBAHUU

npouecca

3HaHUN

yuaumxca

yecTBo

Yyacos

poBKa

28

Teopema KOCUHYCOB.

28

Kntouesble 3a4a4n no Teme «PelweHne
TPEYro/bHUKOBY.

29

30

PeweHune TpeyronbHUKOB.

31

N3meputenbHble paboTbl.

32

NTorosoe 3aHsATUE 2-011 YeTBEPTH.

YMmerh:

CTPOUTb YIbl;

BbIYUCNIATb KOOPAUHATbI TOYKM C NTOMOLLbLIO CUHYCa,

KOCUHYCa U TaHIreHca yrna,

BbIYUCNATb NOWaAb TPeyrosibHMKa No ABym

CTOPOHAM W YTy MEXAY HUMU;

peLlaTb TPEYroNbHUKMN.

KoMBWHMPOBaHHbIN YPOK:
NeKkumn, 3aKkpensieHune
M3y4yeHHOro matepuana B
npouecce peLleHus 3a4ay,

C/P obyuatowiero xapakrepa.

YacTtMyHoO-noucKoBas
0eATeNbHOCTb (3anoiHeHMe
Tabaunubl). CaMOKOHTPOIb,

WHAMBUAYANbHbIN KOHTPO/Ib.

YPOKM KOHTPOAA, OLLEHKU U
KOPPEKLMM 3HAHWUIA. YCTHBbIN
OnpocC yyalLmxca no
KapToyKam. TK.

YPOK NpaKkTUYECKUX
CcamMocCToATeNbHbIX PaborT.

CaMOKOHTPO/Ib, FPynnoBoit

KOHTPO/b.

KoMBMHMPOBaHHbIN YPOK.

1l yemsepmeo

20

33

PeweHwne TpeyronbHMKOB.

34

KOHTPOJIbHAA PABOTA Ne 3 no Teme
«CooTHOLWEHNA MeKay CTOPOHaMM v

MpaKTMKYM NO peLleHmto
3agad. C/P.

YPOK KOHTPOASA, OLEHKN
3HaHWUN. PpPOHTaNbHbIN




Yyr1amMu TPeYronbHUKa».

NUCbMEHHbI KOHTPO/1b.

§3. CKA/IAPHOE NPOU3BEAEHUE

3
BEKTOPOB.
Yron mexay sektopamu. CkanapHoe M/[l. O3HaKomUTeNbHaA
35 npousseneHue BeKTopos. CkanapHoe 3HaTb M NOHMMATD: NleKumn, peleHne 3anau. 1
npoun3BeaeHne BEKTOPOB B KOOpAUHATAX. CaMOKOHTpPO/Ib.
— onpeaeneHne CKanApHOro npovsseaeHun
BEKTOPOB;
3akpennieHne nsy4yeHHoro
—  ycC/0BMe NepneHanKyIAPHOCTM HEHYIEBbIX
. maTepuana B npouecce
36 CKanapHoe npousseaeHne BEKTOPOB B BEKTOPOB; 1
. _ peleHnAa 3agau.
KOOPAMHATAX 1 €70 CBOVCTBA. BblpaxkeHune CKa/'If-IpHOF? npousseseHuns B X
KOOpAMHaTax 1 ero CBOMCTBA. ObyyatoLmii TecT.
CaMOKOHTpO/Ib.
KoHTponb Konu-
Ne P H HW K K KTN
asaen, HassaHne ypoka B AnpakTuyeckue eanHULbI 06pasoBaTeNbHOroO . oppe
3HaHUU 4yecTBo Aara
npouecca
n/n NOYPOYHOM NNAHMPOBAHUMU pou poBKa
yyaimxca Yyacos
Ymersn: MN3yueHne HOBOro matepwma.
MpumeHeHWe cKanaApHOro NpomsBeaeHuA
37 - 06'b$|CHﬂTb, YTO TaKOoe yron mexagy BeKtopamu, MNpoBepoyHas paGOTa 1
BEKTOPOB K PELIEHMIO 3afa4. —  NPUMEHATb CKaNApHOE NPOu3BeLeHUe BEKTOPOB (10MuH.)
Nnpu peleHnn reoMeTpu4eckmnx 3agau.
rNABA XIl. AINHA OKPYAKHOCTU U OCHOBHas LeNb: PacLUMPUTb U CUCTEMATU3UPOBATL 3HAHMA YHALLUXCA 06 OKPYKHOCTAX U 12
NJIOWALDb KPYTA. MHOrOYro/ibHUKax.
§1. NPABU/IbHbIE MHOIOYTOJ/1IbHUKM. 3HaTb ¥ NOHUMATD: 6
MpaBuAbHbLIN MHOMOYroNbHUK. — OMnpeAeneHne npasn/bHOro MHOrOYroJibHMKa; PelleHue 3a4a4 NO roTOBbIM
38 | OKpY)HOCTb, OMMCAaHHAA OKOMO —  Teopembl 06 OKPY)KHOCTY, ONUCaHHOI OKoN1O pUCYHKaM. U3yueHune HoBOrO 1

npasunabHOro MHOroyrosibHuKa.

NPaBUIbHOro MHOTOYrosibHMKa, U OKPYyXHOCTH,
BMWCAHHOW B I'IpaBVIﬂbeIVI MHOTOYro/ibHUK,;

maTepuana. Tecr.




OKpY*KHOCTb, BNMCAHHAA B MPaBU/IbHbIN

—  ¢dopmynbl ANA BbIMUCAEHWA YT, NAOWAAMN U
CTOPOHbI NPaBUAbHOrO MHOIOYro/IbHMKA U paauyca
BMWUCAHHOW B HEFO OKPYKHOCTMU.

MN3yyeHune 1 nepsuyHoe
3aKpenneHne HOBOro

39 maTepuna. CamocroatesnbHan 1
MHOTOYrONbHUK.
paboTa c yyuebHMKOM.
nposepoyHan C/P. UK.
dopmynbl AR BbIYMCAEHUA NAOWAAN
MpakTnyeckas paboTa.
NpPaBU/IbHOrO MHOTOYrO/IbHUKA, ero
40 N YacTnM4yHO-NoMCKoBasA 1
CTOPOHbI M pagunyca BNMCAHHOM
peAatenbHocTb. CK u BK.
OKPY»KHOCTW.
Ymern:
—  BbIYMCAATb MJIOWAAN U CTOPOHbI NPABUIbHbIX M//], IpOBEpOYHbIiA.
PelweHune 3aga4 Ha BbluMCEHWE NAOLWAAM
a1 ’ MHOrOYro/IbHUKOB, pa,CI,MYCOB BMUCAHHbIX U MPaKTUKyMbI N0 PELIEHMIO
CTOPOH NPaBU/IbHOTO MHOTOYTO/IbHUKA U OMNUCaHHbIX OKPYXHOCTel;
. . 3agad. KoHTpoaupytowas 2
paZinycoB BNUCAHHOW M ONUCAHHOM —  CTPOMTb MPaBUJIbHbIE MHOTOYrOIbHUKN C MOMOLLbIO .
42 o C/P. TemaTuueckuii
OKPYKHOCTH. LMPKYNA U IMHEWNKMN.
KOHTPO/Ib.
43 MocTpoeHne NpaBUNbHbIX MpaKTuyeckan pabota. CK n 1
MHOrOYronbHMKOB. UK.
§2. AZIMHA OKPYXXHOCTU U NJIOWAADL 4
KPYTA.
MN3yyeHne HoBOro
3HaTb M NOHMMATD: maTepuana B popme neKkLUN.
3akpenneHve maTtepuana B
44 [NVHa OKPYXXHOCTU. —  GOpPMY/Ibl ANIMHBI OKPYXKHOCTH 1 [lyTN OKPYXKHOCTMH, 1 15.03
—  dopmynbl NaoWaAN Kpyra U Kpyrosoro MPOLECCE PELLEHNA 3aAa4.
—  CeKTopa.
KoHTponb Konu-
o
Ne Paspen, Hassanue ypoka B AunaakTuyeckue eanHULbl 06pasoBaTeNbHOro . KoppekTy
3HaHUM 4yecTBo Aarta
npouecca
n/n NOYPOYHOM N/IAHUPOBAHUMU pou poBKa
y4yaumxca Yyacos




CamocToAaTenbHoOe n3yyeHume
Teopuu. UccnepgoBaHue.

45 MNnowaab Kpyra.
B3anMMOKOHTpOb,
CaMOKOHTPO/b.
MN3yyeHne HoBOro
46 Mnowaab Kpyrosoro cekTopa. maTepwuana. Obyyatowmi
TecT. UK.
Ymern: MpaKTUKYM MO peLleHio
—  BbIYMCAATb AJIMHY OKPYXKHOCTU, OANH 7
ANMHY OKpY » ANVHY AY 3agad. NposepoyHan C/P
47 PeweHwne 3agay. OKPY»KHOCTU;
(10-15mmH.).
—  BbIUMCAATb NAOWAAb KPYra 1 KPyroBoro ceKkropa.
WHAMBUAYANbHBIN KOHTPOb.
YPOK KOHTPOAA, OUEHKU U
PeweHune 33434 no Teme rnasbl «AnvHa KOppPEeKLMM 3HAHWUIA. YCTHBIN
48 OKPYXHOCTU 1 naowaab kpyra». 3AYET Ornpoc yyaLmxca rno
Ne3. KapTo4kam. Tematuyeckui
YCTHbI KOHTPO/Ib.
49 KOHTPO/IbHAA PABEOTA N24 no Teme YPOK KOHTPOAIA, OLLEHKHN 1
«[JIMHa OKPYKHOCTW M NAOWAaAb Kpyra». KOppeKLumn 3HaHnn. PK
OCHOBHas Le/ib: MO3HAKOMUTb C MOHATUEM ABUMKEHUA HA NAOCKOCTU: CUMMETPUAMM,
rNABA XIll. ABUXKEHUE.
napansiesibHbIM NepeHoCoM, MOBOPOTOM.
§1. NOHATUE OABUKEHUA. 3HaTb M NOHUMATb:
— onpepfeneHue ABUXKEHWUA N ero CBOMCTBA; — —
Obyuatowwmii Tect. Urposoi
—  NpuUMepbl ABUXKEHMA: OCEBYIO U LLEHTPANbHYO
50 OTobparkeHne NAOCKOCTU Ha cebA. CMMMETPUM, NapannenbHbIi NePeHOC 1 NOBOPOT; ypoOK. PaboTta B rpynnax.
[MoHATMe ABUXKeHUA. OceBaa u — npu ABUXKEHUN n|,o6aﬂ ¢Mrypa nepexoguT B PaBHyO PeweHne 3a4a4 no Teme
51

LeHTpasibHaA CUMMETPUN.

et durypy;
— 3KBUBANEHTHOCTb I'IOHF|TVII71 HaNoXeHna un
ABUNXKeHUA.

«OceBana 1 ueHTpanbHaa
cuMmmeTpun»




§2. NAPANENIbHbIN NEPEHOC U

3
NOBOPOT.
MpaKTuyeckana paboTta no
. Teme «lMapannenbHblii
52 MapannenvHbIM NepeHocC. 1
nepeHoc.». CAMOKOHTPO/Ib,
WMHAMBUAYANbHbIN KOHTPONb.
KoHTponb Konu-
Ne Paspen, Ha3BaHue ypoKa B Koppektu
AeN, yp AnpaKkTuyeckue eanHULbI 06pasoBaTeNbHOrO . PP
3HaHUA 4yecTBO Dara
n
n/n NOYPOYHOM N/IAHUPOBAHUU pouecca poBKa
y4yaumxca yacos
VI vemeepmeo 16
KombnHMpoBaHHbIE YPOKMU:
53 npoBepoyHasn paboTa,
Mosopor. 6ecea, NPaKTUKYM, 2
54
C/P obyyatowiero xapakrepa.
YpoKku 060bweHns n
55 . cMcTemaTmM3aumm 3HaHUN.
PeweHwne 3agay no teme «lapannenpHbin YMmerh:
MpaKTUKyM Mo peLleHno 2
nepeHoc. MoBopoT». —  00BACHATb, YTO TaKoe O0TobpaXKeHWe NIOCKOCTU Ha
56 cebs: 3agau. MposepoyHan C/P.
’
—  CTPOUTbL 06pasbl GUryp NPU CUMMETPUAX, UK.
napannesbHOM NepeHoce N NOBOPOTE;
—  pelwaTb 334341 C NPUMEHEHUEM ABUNKEHUI. YPOK KOHTPOASA, OLLEHKN W
3a4eT no Teme «/IBUKEHUAY. KOPPEKLNM 3HAHWI. YCTHBIN
57 Oonpoc yyaLmxca no 1
3AYET No4. KapToukam. TemaTuyeckuii
YCTHbIN KOHTPO/b.
58 1

KOHTPOJIbHAA PABOTA Ne5 no teme

YPOK KOHTPONA, OLEHKM




«ABUXKeHuA».

3HaHUN.

®poHTaNbHbIN MUCbMEHHbIN

KOHTPO/Ib.
AKCUOMbI NTAHUMETPUMN. 2
NccnepgoBaTenbcKan
OeATeNIbHOCTb: UTOMU PaboTbl
no NpoekKTy «B nounckax
UCTUHbBI». YYeHnyeckme
59 AKCMOMATUYECKUIN MEeTO, B FeOMeTpUm. npeseHTauum: «FeomeTpus 1
Moxumars: Nob6aueBckoro», «Kak
[OOKa3aTby».
—  aKcMomaTM4yecKoe NOCTPOeHME reoMeTpum;
—  OCHOBHble aKCMOMbI €BKINA0BOWN reoMeTpum, [PyNNOBO# KOHTPOb.
reomeTpum JlobayescKkoro.
KombUHMpPOBaHHbIN yPOK:
60 Mpumepbl UCNONB30BAHMA aKCUOM NPU NEKLMA, NPAKTUKYM, 1
pelleHnn 3a4a4 U LOKA3aTeNbCTBE TEOPEM.
C/P obyuatowiero xapakrepa.
KoHTponb Konu-
Ne Paspen, Ha3BaHue ypoKa B Koppektu
Aen, yp [OunaakTuueckue eanHuULbl 06pasoBaTeNlbHOro " PP
3HaHUA 4yecTBo Dara
npouecca
n/n NOYPOYHOM NNIAHUPOBAHUU pou poBKa
y4yauumxca yacos
MTOTOBOE MNOBTOPEHWUE 8
61 TpeyronbHuk. 3aKpenneHune 3HaHW, YMEHUIN 1 HaBbIKOB, NOMyYeHHbIX | KOMBMHMPOBAHHbIE YPOKM. 1
Ha ypoOKax Nno JaHHbIM Temam (Kypc reomeTrpum 9 | YPOKM 3aHMMATENbHbIX
62 OKpYKHOCTb. 1

KJ'IaCCB). YmeHune pa6OTaTb C Pa3INYHbIMUN UCTOYHUKAMU

3a4a4y, 3K3aMeHaUNOHHbIX




63

YeTbipexyrosbHUKKU. MHOroyrosibHUKM.

64
65
Bektopbl. MeToa koopaAnHaT. BuxKeHus.
66
67 NToroeas KOHTpo/ibHaA paboTa
68 PaboTa Hag ownbKamu.

nHdopmaumu.

3agad u T.n. Pabota c
AOMNONHUTENbHBIMU
WUCTOUYHUKaMK nHbOpMaLU.




JInceT KoppeKTHPOBKHU padoueil mporpaMMsl 1o reomeTpun 9kjace

Hara ypoka | Jlara mpoBemeHus CopneprkaHre KOPPEKTUPOBKH O6ocHOBaHME TTPOBEACHNS KOPPEKTUPOBKHA | PEeKBHU3HUTHI JOKYMEHTa
0 TUIAHY o (akry
(Tema ypoxa) (marta, Ne mpukasa)
05.11.2020r. 17.11.2020 r. Koopnaunater BekTopa IIponnenue cpoka KaHUKYJ Ot 05.11.2020 1., Ne156
10.11.2020 r. 17.11.2020 r. Pewenue 3anay. IIponnenue cpoka KaHUKYI Ot 05.11.2020 r., Ne156
12.11.2020 r. 19.11.2020 . CBs13p MKy KOOpAMHATAMHU BEKTOpa U [Ipoanenue cpoka KaHUKYJI Ot 05.11.2020 ., Ne156
KOOpAMHATAMH €T0 Havajia i KOHIIa
17.11.2020 1. 19.11.2020 r. Pemenue 3amau [Iponnenue cpoka KaHUKYII Ot 05.11.2020 1., Ne156
19.11.2020r. 24.11.2020r. YpaBHEHUE TUHUH HA TUIOCKOCTH . Y paBHECHUE [Iponnenue cpoka KaHUKYIL. Ot 05.11.2020 1., Ne156
OKPY>KHOCTH
24.11.2020 r. 26.11.2020 . YpaBHeHHe OKpyXKHOCTH. Pemienue 3aiay. [Ipoanenne cpoka KaHUKYJI Ot 05.11.2020 1., Ne156
26.11.2020r. 26.11.2020 r. YpaBHeHUE NpsMoit [Iponnenue cpoka KaHUKYI 071 05.11.2020 r., Ne156




KaJjieHjapHo-TeMaTnyeckoe IJIAHUPOBaHUE

Ne Jara Homamuee

1 3aaHKe
Tema pa3aena, TeMa ypoka

wiaH | gaxr.

1 [ToBTOpEeHME

2 [ToBTOpeHue

3 ITonsTne BekTOopa. PaBeHCTBO BEKTOPOB . JlucyT
«MaremaTuka- Gu3nKa»

4 OTk1agpIBaHUE BEKTOPA OT JAHHOW TOUYKHU

5 CymMa ByX BEKTOPOB.

6 3aKOHBI CII0KEHUS BeKTOpOB. [IpaBuiio napamienorpamMma

7 CyMMa HECKOJIBKMX BEKTOPOB.

8 Brruutanue BeKTOpoB

9 YMHOXeHHE BEKTOpa Ha YUCIIO

10 YMHOXEHHEe BEKTOpa Ha YHCIIO

11 [TpuMeHeHne BEKTOPOB K pelleHuo 3a1au . MiccienoBanue

12 Cpensist TuHUS Tpaneuuu

13 Pemenue 3amau

14 KonTtpoubsnasi padora Ne 1 mo reme: «BekTopbi»

15 Pabora Hax ommOkamu . PaznoxeHune BekTopa 1mo AByM
JTAHHBIM HEKOJUTMHEAPHBIM BEKTOpaM.

16 Koopaunats! BekTopa

17 IIpocreiimne 3a1a4m B KOOPAUHATAX

18 Pemenue 3a1a4 METO0M KOOpIUHAT

19 Pemenue 3a1a4 METO0M KOOpIUHAT

20 YpaBHEHHE OKPYKHOCTH

21 VYpaBHeHHe npsMoit

22 VYpaBHEeHHE OKPYKHOCTU U MPSIMON. MUHHU-TIPOEKT.

23 Pemrenue 3a1a4 mo reme «MeToJ1 KOOpIUHAT

24 Konumponvnaa paboma Ne2 no meme: «Memoo koopounam)

25 Pabora Hajg ommbkamu. CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC
yria

26 CuHyc, KOCHHYC, TAHT€HC, KOTAaHTEHC yTia

27 CuHyc, KOCHHYC, TAHT€HC, KOTAaHTEHC yTia

28 Teopema o 1IoImaay TpeyrojJbHUKa

29 Teopema o TuIOIIAAM TPEYTOTHHUKA

30 TeopeMbl CHHYCOB U KOCHHYCOB

31 TeopeMbl CHHYCOB U KOCUHYCOB. M3 HCTOpHH MaTeMaTHKH.

32 Pemienue TpeyronbHUKOB

33 Pemienue TpeyronbHUKOB

34 CxansipHo€ MPOU3BEICHUE BEKTOPOB

35 CxansipHo€ MPOU3BEICHUE BEKTOPOB




36

CkansipHO€E MPOU3BEAECHNUE BEKTOPOB

37 Pemenue 3anau

38 Konmpononaa pavoma Ne3 no meme: «Coomnowienusn
Medxncoy cmoponamu u yznamu mpeyzonvhuka. Ckanaproe
npou3sgedenue 6eKmopos»

39 Pa6ota Hax ommbkamu. [IpaBuiIbHBIN MHOTOYTOJIBHUK

40 OKpyXHOCTb, OMTMCAHHAS OKOJIO MPABUIIHOTO
MHOT'OYTOJIbHUKA

41 OKpy’KHOCTb, BIIUCAHHAS B IIPABUIIbHBIM MHOTOYT'OJIbHUK
@DopMyIibl U1 BEIYUCIEHUS MO IU IPAaBUIIBHOTO

42 MHOI'OYTOJIbHUKA, €0 CTOPOHBI U paiuyca BIMCAHHON
OKPY>KHOCTH

43 JlmnHa OKpY)KHOCTH

44 JnuHa OKpyKXHOCTH

45 [Tnomane kpyra

46 [Tnomane kpyra. [Ipoexr.

47 Pemenue 3anau no teme: «/[imMHa OKpy>KHOCTH U IUIOIIAb
Kpyra»

48 Pemenue 3ama4 o teme: «J{irHa OKPY>KHOCTH | TUIOIIAb
Kpyra». MuHu - ucciie1oBaHus

49 Pemenue 3anau no teme: «/[imMHa OKpy>KHOCTH U IUIOIIAb
Kpyra»

50 Konmponvnaa pavoma Ned4 no meme: «/Inuna oxpysxcnocmu
U n0Waodb Kpyza»

51 Pabora nag ommokamu . Ilonsarue nBrkeHUs

52 [TonsiTve TBUIKEHUS

53 [TapanienpHBIN IEpeHOC.

54 IToBopoT.

55 Pemenue 3amau o teme: «JIBrkeHus»

56 Pemienue 3a7au 1o teme: «J[BUKEHUS.

S7 Pemenue 3amau o teme: «JIBrxeHus»

58 Konmpononas pavoma Ne5 no meme: «/{euscenusny

59 Pabora Hag ommbkamu. IloBropenue.

60 [ToBTOpEHME MO TeMaM: «Ha4aIbHbIE TEOMETPUUYECKIE
cBenieHus», «[lapasienpHble psIMBIE

61 [ToBTOpenue no teme: «TpeyroapHUKN»

62 [ToBTopenue o teme: «TpeyronbHUKI»

63 [ToBTOopenue o teme: «OKPYKHOCTb)»

64 [ToBTOopenue mo teme: «OKPY>KHOCTbY»

65 [ToBTOpenue mo Temam: «UeThIpexyroIbHUKNY,
«MHOTOyTOJIbHUKI»

66 [ToBTOopenue mo TemaMm: «BekTopbl. MeTo KoOpIuHATY,
«JIBH>KEHMEY»

67 Wroroas KoHTpoJIbHAS paboTa

68 Pabora Haxg ommoOkamMu




JIucT KOPPEeKTUPOBKHU paboueii mporpaMMBbl 10 reoMeTpun 9 Kiace

ara ypoka Hara ConeprkaHue KOPPEeKTUPOBKHU O6ocHOBaHME TIPOBEICHUS PexBu3uThl
10 IJIaHy IPOBEJICHUS 11O (Tema ypoxa) KOPPEKTUPOBKHU JIOKyMEHTa
bakTy (mara, Ne mpukasa)
13.12.2022r. Teopema o oAU TpeyrojJbHUKOB . Teopema KapaHTHH [Tpuka3 Ne 231-o1 oT
CHHYCOB 13.12.2022r.
15.12.2022 1. Teopema KOCHHYCOB KapaHTHH [Tpuka3 Ne 231-o1 oT

13.12.2022r.







