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1.IlosicHUTEILHAS 3aMHCKA

Pat6ouyas nporpamma o ®@®I'OC BTOPOIro nokoJeHusi 0CHOBHOI0 0011ero o0pa3oBanus s 9 Kjiacca cocTaBjieHA HA OCHOBE:

deneparbHOTO 00pPa30BATENILHOTO CTaHAapTa OCHOBHOTO 00IIero oOpa3oBanus (Mpuka3 MuHucTepcTBa 00pazoBanus u Hayku PD Ne 1897 ot
17.12.2010 rox)

[Ipukaza MunuctepctBa oOpasoBanusi U Hayku Poccuiickoit denepanuu Ne 1577 ot 31.12.2015r. «O BHeceHnH U3MeHEHUN B (efepanbHbIN
roCy/1apCTBEeHHBIN 00pa30BaTEeIbHBIN CTAHAAPT OCHOBHOTO O0IIEro 00pa3oBaHUS

MIPUMEPHON 00pa30BaTEIbHON MPOTPaMMBbI OCHOBHOTO 00IIIero o0pa3oBaHuS;

00pa3oBaTeNbHOM MPOrpaMMBbI OCHOBHOTO 001ero oopazoanus MOY CIII Ne 9;

yuebnoro mmana MOY CII Ne 9;

dbenepanbHoro mnepeuns yueOHukoB (['eomerpust 7 — 9 kmaccel: y4deOHHMK st oOieoOpasoBaTenbHbIX yupexaenuit (JI.C.ArtaHacsH,
B.®.byry3o0s, C.b. Kagomues u apyrue). Mocksa: [Ipocsemenue, 2022r..);

nosioxkeHnss MOV CL Ne 9 o pabouux nporpammax;

MeTtoanyeckoro nucbMa o mpernoaaBanusi MateMatuku B 2023-2024 yyeOHoM romy;

Peanuzanuio nporpamMmbl IUIaHUPYETCs OCYIIECTBIATh HA YpoKax reoMerpuu 9 kiacca (2 yaca B HeJeNi0), UCONb3ys yueOHUK ['eomerpus 7 — 9
KJIacChl: y4eOHHUK uid obmeoOpa3oBarenbHbix yupexaeHuil (JI.C.AranacsH, B.®.byry3oB, C.b. Kagomues u npyrue.) [Iporpamma paccuntana Ha 68

qacCoB.

Knacc - ob6meobOpa3zoBarensHbiii. OQco0eHHocTH KJacca: B kimacce oOywatrorcss 1 oOyuyaromuiicsi, MMEOIIUNA pPEKOMEHJAUU OOy4eHHUs IO
allanTUPOBAHHOM 00pa3oBaTeIbHOI MporpaMMe OCHOBHOTO oO1ero o0pasoBanus ais aereit ¢ OB3, uMmeronmx 3aaepxKy MCUXUYECKOTO Pa3BUTHSL.
[Tpu pabore ¢ oOyuarommmucs, nmerormmumu OB3 HCTIoNb3yI0TCS cienyromue NpUuéMbl U MeTObI:

yCTHasl MoXBajia 00y4JaroUIerocs, €Cau OH YCIEUIHO CIPaBUIICS J1aXe ¢ HEOObIINM 3aJJaHUEM;

WHAMBUyallbHAsi paboTa ¢ TUIEPAKTUBHBIMU JeThbMH (ONTHMajibHOE MECTO JUIsl TaKMX JeTed — B IIeHTpe Kjacca, HalpOTHB JOCKH.
OOyuaromyecs: HaXoIATCs Mepes razamMu yuutens. M npegocTaBieHa BO3MOXKHOCTb OBICTPO 00paIaThes K yYUTEIIO 3a IIOMOIIBIO B CIydasix
3aTpyaHEHUH);

HaIpaBJICHUE JINIITHEN SHEPTUU TUIIEPAKTUBHBIX AE€TEH B IIOJIE3HOE PYCIIO;

Ha ONpeAeNEHHBIH OTPe30K BpeMeHH AaéTcs Juilb onHO 3anaHue (Eciau y4eHHMKY MpeICcTOMT BBINOJHUTH OOJBIIOE 33/JaHUE, TO OHO
MpesiaraeTcsi eMy B BHJIE MOCJIEIOBATEeNbHBIX YacTell. YUHUTEnh MEepUOIUYECKH KOHTPOJIUPYET XOJ padOoThl HaJ KakJOW M3 vacTeil, BHOCS
HE00XO0/IMMBbIE KOPPEKTUBBI);

IIPEJOCTABIICHUE 3a/laHUS B COOTBETCTBUHU € pabOYMM TEMIIOM M CIIOCOOHOCTAMU oOy4varomerocs. M30eranue npeabsaBiaeHNs 3aBbIILICHHBIX WIN
3aHUKEHHBIX TPEOOBAHUH K YUEHUKY;

CO3JIaHME CUTYallUu ycrexa JUIsl Kaxaoro yuyeHuka. OOyueHue peOsT Jydlle UCHOIb30BaTh CBOM CHUJIBHBIE CTOPOHBI, YTOOBI KOMIIEHCUPOBAThH
HapyleHHbIE (PYHKIIUH 3a CYET 37J0POBBIX;

COBMECTHO C ICHXOJIOTaMM OKa3aHHE NOMOIIM PEeOEHKY aJanTHUPOBaThCi B YCIOBUSAX IIKOJIBI MU B KJIACCHOM KOJUIEKTUBE — BOCIIMTaHHE
HaBBIKOB Pa0OTHI B IIKOJIE, 00ydeHHE HEOOXOIMMBIM COLIMAIbHBIM HOPMaM M HaBbIKaM OOIICHHUS.



Opranuszanus y4e0HOro npouecca jaJs aerei, umeromux OB3

Temm nzyuenus yue6Horo marepuana Juist ooydaronuxcsi ¢ OB3. JloctaTouHO MHOTO BpEMEHU OTBOJIUTCS Ha OTPabOTKY OCHOBHBIX YMEHUU U
HABBIKOB, OTBEYAIOIIUX 00s3aTeNIbHBIM TPeOOBaHUSAM, Ha MOBTOPEHHE, B TOM YHCIIE KOPPEKIUIO 3HAHUM 3a Kypc HadyalbHBIX KiaccoB. OtpaboTka
OCHOBHBIX YMEHHUI U HaBBIKOB OCYIIECTBISIETCA Ha OOJIBIIOM YHCIIE TTOCHIBHBIX O0YJalOMUMCs YIPaXHEHUH. 3a1anus Ho0UparoTcs pa3HooOpa3HbIe
o opme U coiepKaHuIo.

BaxxHeiiee ycioBue MpaBWIBHOTO MOCTPOCHHS Y4YeOHOTo mpolecca - 3TO JOCTYHHOCTh U 3(PPEKTUBHOCTH OOYYEHHS A1 KaKIOTro
oOyuatomerocsi ¢ OB3, uTo mocTHraercs BbIACNEHHUEM B KaXIO0W Teme TriaBHOro, AuddepeHunuanuel Marepuana, oTpaboOTKOM Ha MpaKTHUKe
MOJYYECHHBIX 3HAHUM.

Bo Bpems yuebHOro mpomecca  y4deOHas JEATENBHOCTh JOJDKHA OBITH OOraToil 1O COAEpXaHWIO, TPEOYIOHeH OT IIKOJIbHUKA
MHTEIJUICKTYaJIbHOTO HANpPSHKEHHS, HO OJHOBPEMEHHO 00s3aTeNbHBbIE TPEeOOBaHUS HE JOJDKHBI OBITh MEPErpyKEHHBIMH 1O 00XBaTy marepuaia u
JOCTYNHBI peOeHKy. TONbKO JAOCTYNMHOCTh M MOHHMMaHWE MOMOTYT BbI3BAaTh y TaKUX Y4YalllUXCsl MHTEpeC K ydyeHuro. HemanoBaxHbIM (hakTOpoM B
00y4YEeHHMHU TaKHX JETEH SABIsETCS JOOpOKeNaTeNbHas, ClIoKoWHas atMocdepa, aTMocdepa 100pOThI U TOHUMAaHUSI.

[Mpuntun pabotsl ¢ obywatomumucs OB3 - 3To u pedeBoe pa3BUTHE, YTO BEAET HEMOCPEICTBEHHBIM 00pPa3oM K HHTEIUIEKTYaTbHOMY
Pa3BUTHIO: 00yYaroIKecs JOHKHBI IPOrOBapUBaTh X0/ CBOMX PAcCyX/IE€HUM, OSACHATH CBOM JIEUCTBUS NIPU PEIICHNHN PAa3IUYHbIX 3a1aHuil. [ToxBana n
MOOIIPEHNE - 3TO TOXKe OOJbIIas ABMKYIIAs cuja B 00ydeHUHU aereil naHHOW KaTeropuu. BaxHo, 4ToOBl peOEHOK MOBEPHII B CBOU CHIJIBI, UCHIBITAI
PasocTh OT ycliexa B YUeHHH.

Copepxanue o0ydenus i odyuatoniuxcsa ¢ OB3 nmeer npakTudeckyro HarpaBiIeHHOCTb. JKenaTeneH No3TanHblil Iepexo/] OT MPaKTHYECKOro
oOyueHusi K MpaKTUKO-TeopeTHueckomy. Ilpu BBenEeHMM TEOpeTHUEeCKOro MaTepuana, OCOOCHHO B Hadalle M3y4eHHUs Kypca, MpearnovYTUTEIbHBIM
ABIISICTCA KOHKPETHO-MHIYKTHBHBIN cI10cOO BBEICHUS MaTepHaja, IpU KOTOPOM OOydaroIuecs: MPUXOAAT K OCO3HAHUIO TEOPETUUECKUX MOJOKEHUN
Ha OCHOBE KOHKPETHBIX IPUMEPOB, B PE3YJIbTATE BHIMOIHEHHS] TPAKTUYECKUX 3a/laHUM.

BaxxHo onupatbcs Ha CyOBEKTHUBHBIN OMNBIT OOy4aromIMXcCs, MOJaBaTh MaTepuan Ha HArJISHO-UHTYUTHBHOM YpoBHe. Camble 3HauMMBble
NercTBUS 00y4aroUIMXcs JOJIKHBI ObITh MAaKCHUMAaJIbHO aJTOPUTMUZHPOBAHBI, @ CAMH alTOPUTMbI IIPEJCTaBICHBI B BHJI€ HATJITHBIX CXEM, OMOPHBIX
KapTo4eK, TaOJIHII.

Jlna peanuzayuu padoueit npozpammul UCHOIb3YEMCA CEOYIOULIL YUEOHO-MEeMOOUUEeCKUIl KOMNIEKC:

1. Teomerpus. Pabouas nmporpamma k yueOnuky JI.C. AtanacsiHa u apyrux .7- 9 kimaccel: mocodue ajis yauTenei oomeoopa3oB. yupexaenuii / B.O.
Bbytycos.- Mocksa, «IIpocBemenuey, 2022r.

2. T'aBpmiioBa H.®. YHuBepcampHBIEe TOYpOUYHBIE pa3paboTku 1Mo reoMeTpun: 9 kimacc.- M.: BAKO, 2021r.

3. Uzyudenue reometpuu B 7,8,9 knaccax: Meron. Pekomennanuu k yue6.: Ku. Ins yuurens/ JI.C.Aranacsas, B.®. byrysos, }0.A.I'ma3zkoB u 1p - M.:
[Ipocsemenue, 2022r.

4. Teometpust 7 — 9 Knaccel: yueOHUK JyIsi 001e00pazoBaTenbHbIX yupexkaenui (JI.C.AranacsH, B.®.byry3os, C.b. KagomiieB u npyrue). Mockaa:
IIpocemienue, 2022r.



esn 00yyeHus
OOydeHre MaTeMaTHKE B OCHOBHOM IITKOJIC HAIIPABIICHO HA JOCTH)KCHUE CIICTYIOIINX IICNICH:
1. B nanpagnenuu 1uuHOCmMHO20 PA3GUMUA:
¢ PAa3BUTUC JIOTUYCCKOI'O U KPUTUUCCKOI'O MBINUJICHUA, KYJIBTYPBI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCHICPUMCHTY;,

o (bOpMI/IpOBaHI/IC Y ydamuxcs HHTCHH@KTyaHBHOﬁ YCCTHOCTH U O6T_>CKTI/IBHOCTI/I, CIIOCOOHOCTH K IMpEOaO0JICHUIO MBICIIUTEIIBHBIX CTCPCOTHUIIOB,
BBITCKAIOIIMNX U3 OGLIZIGHHOFO OIIbITA,

® BOCIIMTAaHUC KAYCCTB JIMYHOCTH, 066CH€‘-II/IB3,IOHII/IX COUMaJIbHYIO MO6I/IJII)HOCTI), CIIOCOOHOCTE IMPpUHHUMATh CaAMOCTOATCIIbHBIC PCIICHUS,
L4 q)OpMI/IpOBaHI/IC Ka4yCCTB MbIIJICHU A, H606XO,I[I/IMBIX AJI1 agalTagud B COBpEMCHHOM I/IH(I)OpMaI_[I/IOHHOM O6H.I€CTBC;
® Pa3BUTUC MHTECPCCA K MATEMATUYICCKOMY TBOPUCCTBY U MATCMATUYCCKUX CIIOCOOHOCTEH.

2. B memanpeomemnom HanpasieHuu:
* ¢dopMUpOBaHUE MIPEJICTABICHUI O MaTeMaTHKe KaK YaCTH O0IIeYeI0BEYECKOM KyIbTYphl, O 3HAUMMOCTH MaTEMATHKU B Pa3BUTUH [IUBHIIN3AIIUN
U COBPEMEHHOI'0 O0IECTBa;

® DAa3BUTHC HpeI[CTaBJ'IeHI/Iﬁ O MaTCMaTHUKE KaK (I)opMe OIIMCaHUA U METOAC ITO3HAHUA HeﬁCTBHTCHLHOCTH, CO3JaHHUC YCHOBI/Iﬁ HJIA HpI/IO6peT€HI/I$I
MEPBOHAYATIBHOI'O OIIbITa MATEMATUYCCKOTO MOACIIMPOBAHUS;

e (opmHpoBaHKE OOIINUX CIIOCOOOB MHTEIUIEKTYaJIbHOU JESITENbHOCTH, XapaKTEPHBIX I MaTEMAaTUKU U SBJISIIOIMXCS OCHOBOW MTO3HABATEIBHOM
KYJIbTYpbI, 3HAUUMOMH JIJIs1 pa3InyHbIX c(pep 4eT0BEeUeCKOH 1eaTeIbHOCTH.

3. B npeomemnom nanpaeienuu:
® OBJIAJICHUE MATEMATHYECKUMHU 3HAHUSAMH W YMEHUSMH, HEOOXOJAMMBIMU IS TPOJOJDKEHHS OOyYeHUsS B CTapIIeH IIKOJE WM HHBIX
00111€00pa30BaTENbHBIX YUPESIKICHUSIX, U3YICHUS CMEKHBIX TUCIUTIINH, IPUMEHEHHS B TIOBCEHEBHOMN KU3HU;

e co3ganue (yHIaMEHTa s MATeMaTUYeCKOro pa3BUTHUSA, (OPMUPOBAHHUS MEXAHM3MOB MBIINIICHUS, XapaKTEPHBIX I MaTeMaTHYeCKOM
JIEeSITENLHOCTH.



2.11nanupyemMble pe3yJbTaThl 0CBOECHUSI Y4e0OHOI0 NpeaMeTa

IIporpamMma oGecreynBaeT JOCTUKEHHS CIIEAYIOIMX PE3y/IbTaTOB OCBOCHHs 00pa30BaTeIbHOM NporpaMmel OCHOBHOT'O 00IIIET0 00pa30BaHus:

JUYHOCIHbLE:

. (dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIIMXCsl K CAaMOPAa3BUTHUIO U CAaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIMU K O0YYEHHUIO M TIO3HAHUIO, BBIOOPY JanbHEHero oopa3oBanus Ha 6a3e OPHEHTUPOBKU B MUpe Tpodeccuii u mpodeccrnoHaIbHbIX
IPEANOYTECHUH, 0CO3HAHHOMY ITOCTPOCHUIO MHIMBHIYAILHONH 00pa30BaTeIbHOM TPACKTOPUH C YI€TOM YCTOMYHMBBIX IIO3HABATEIBHBIX HHTEPECOB;

. (opMHUpOBaHKE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAKTUKY;

. dopMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH M OOIIEHUM U COTPYJHHYECTBE CO CBEPCTHMKAMHM, CTaplIMMM M MIAJIUIUMU B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEIOBATEIBCKON, TBOPUECKON U IPYTUX BHIAX ACATEIBHOCTH;

. yYMEHHUE ACHO, TOYHO, T'PAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCHbMEHHOM peuu, IOHUMAaTh CMBICI MIOCTABJICHHOM 3a]1auu, BHICTPaUBaTh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDBI;

. KPUTUYHOCTb MBIIUIEHUS, YMEHHE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BbICKA3bIBAHUSI, OTIMYATh FMIIOTE3Y OT (aKTa;

. KpEaTUBHOCTb MBIIUICHHS, UHUIIUATUBY, HAXOAUYUBOCTb, aKTUBHOCTb IIPU PELLIEHUU T'€OMETPUUECKUX 33]1aY;

. yYMEHHUE KOHTPOJIIMPOBATh MPOLIECC U Pe3yNIbTaT yueOHOH MaTeMaTH4ecKol e TeIbHOCTH;

. CIIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEIIEHUH, pacCyXICHHUI;

Memanpeomennyle:

pe2yIAmuUBHbIE YHUBEPCANbHbLE YieOHble QetiChEUs.:

. YMEHHUE CaMOCTOSATENIbHO TUIAHUPOBATh aJbTEPHATUBHBIEC MYTH JOCTHXKEHUS Lesiel, OCO3HAHHO BhIOMpaTh Hanbosee 3(pPeKTUBHbBIE CIIOCOOBI
pelieHns yueOHbIX U [T03HABATENIbHbBIX 3a/1a4;

. YMEHHUE OCYHIECTBIATh KOHTPOJb MO pe3yiabTaTy U crocoOy JeiicTBUS Ha ypOBHE MPOM3BOJILHOTO BHUMaHMS M BHOCHUTH HEOOXOAUMBIE
KOPPEKTUBBI;

. yYMEHHUE aJeKBAaTHO OLEHUBATh MPABUJIBHOCTh WJIM OMIMOOYHOCTH BBHIMOJIHEHUS Y4eOHOH 3a/1aun, ee 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOYXHOCTH €€ PEIlCHUS;

. MIOHMMAHHE CYLTHOCTH aJITOPUTMUYECKUX MPEANNCAHUN U YMEHHE JEHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITEIbHO CTaBUTh LI€TH, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI JJIs PELIEHUs] y4eOHBIX MaTeMaTHUYECKUX pooIem;

. YMEHHE MJIaHUPOBATh U OCYIIECTBIIATH JESTENbHOCTh, HAIIPABJIEHHYIO HAa PEIIEHHE 3a/1a4 HCCIIeI0BATEIbCKOTO XapaKTepa;

NO3HABAMENbHbIE VHUBEPCAIbHbLE VieOHble QelicEUsL:

. OCO3HAHHOE BJIJIEHUE JIOTUYECKUMU JACHCTBUSIMU ONpPENEICHUs MOHATHI, 000011 H s, YCTaHOBJIECHUS aHAJIOTHH, Kilaccu(uKalui Ha OCHOBE
CaMOCTOSITENTLHOT'O BEIOOpA OCHOBAHUM U KPUTEPHEB, YCTAHOBJICHHUS POIOBUIOBBIX CBSI3€i;

. YMEHHUE YCTaHaBJIMBATh NPUUYNHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JOIMUECKOE PAcCyXKJIEHHE, YMO3aK/IIoueHHe (MHIYKTUBHOE, JEIyKTUBHOE U
10 aHAJIOTUH) U BBIBOJIBI;

. yYMEHHUE co3[aBaTh, HNPUMEHATh M IPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA, MOJEIU M CXEMbl IS peIleHUs Y4eOHBIX U

IIO3HABaTCJIbHBIX 3aJa4,



. dbopMupoBaHue U pa3BUTHE Yy4yeOHONH U OOIIENOIb30BATEILCKOW KOMIETEHTHOCTH B 00JacTH HCIOJIb30BaHUA HH(DOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoJorui (MKT-komnerenTHOCTH);

. (dbopMEpoBaHUE NIEPBOHAYAIBHBIX MPEJCTABICHUN 00 HIESIX U O METO/aX MaTEMATHKH KaK YHHBEPCAIHLHOM sI3bIKE HAYKH M TEXHHUKH, CPEIICTBE
MOZACIINPOBAHUA SIBJICHUU U IMPpOLCCCOB;

. YMEHHUE BHJIETh MATEMATUYECCKYIO 3a7]a4y B KOHTEKCTE MPOOIEMHOM CUTYAIMH B APYTHX JUCIHUILTAHAX, B OKPYKAIOLICH KU3HH,

® YMCHHUC HAXOJUTH B Pa3IMYHbIX HCTOYHHUKAX I/IH(l)OpMaLII/IIO, HCO6XOI[I/IMyIO AJI1 PpCHICHUA MAaTCMAaTUYCCKUX HpO6JICM, " NpCACTaBJIATL €C B
MOHATHOU (hOpME; IPUHUMATH PEIICHHE B YCIOBUSAX HEMOJIHON U N30BITOYHOMN, TOUHOW M BEPOSATHOCTHON MH(pOpMaIum;

. YMEHHME IOHMMaTh M HCIOJb30BaTh MaTEMaTHYECKHE CpEACTBA HArISAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W Jp.) U1 WIUIFOCTpPAaLuH,
WUHTEPIpPETAINU, apTYMCHTAIUH,

® YMCHUEC BbIABUT'aTh TUIIOTE3bI ITPU PCIICHUN y‘I€6HI>IX 3a1a4 U IOoHuMaThb HeO6XOI[I/IMOCTI> HX INPOBCPKHU,

. YMEHUE MPUMEHSATh UHIYKTHBHBIC U JCTyKTUBHBIC CIIOCOOBI PACCYXKICHUN, BUJICTh Pa3IMYHbIC CTPATET MU PEIICHUS 33/1a4;

KOMMYHUKAMUBHbLE VHUBEPCATbHYLE YieOHble QelicmEUs:

. YMEHHE OpPraHMU30BbIBATH Y4YeOHOE COTPYJHHYECTBO M COBMECTHYIO JESATEIBHOCTh C YYUTEIIEM W CBEPCTHUKAMHU: ONPEACIATH IEIH,
pacnpenenats GYHKIUU U POJIM YYaCTHUKOB, OOIIHE CIIOCOOBI paOOTHI;

. yMeHHe paboTaTh B IpyIIe: HaXOAUTh 00IIee pelieHne U pa3peniaTb KOH(DIUKTH HA OCHOBE COTJIACOBAHUS MO3UIINI U yueTa HHTEPECOB;

. CIIyIIATh MAapTHEPA;

. dbopMynTupoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

npeomemmble:

IIpenmMeTHBIM pe3yibTaTOM H3Y4YeHHS Kypca siBJsieTcsi CGOPMHPOBAHHOCTD CJICIYIOIIMX YMECHHI:
* I10JI30BATHCS FEOMETPUUECKUM SI3BIKOM JJIs1 ONIMCAHUS IPEIMETOB OKPYIKAIOILIETO MHUPA;
* pacmo3HaBaTh TeOMETpUUYECKHE (PUTYPBI, Pa3INYaTh UX B3aUMHOE PACIOI0KEHNUE;
* n300paxkaTh reoMeTpruuecKkre (GUTyphl; BHITOIHATH YEPTEXKHU IO YCIOBHUIO 3a/1a4H; OCYLIECTBIISATH peoOpa3oBaHus PUTyp;
* paclro3HaBaTh HA YEPTEKax, MOACIAX U B OKpY>Karolleil 00CTaHOBKE OCHOBHbIE MPOCTPAHCTBEHHBIE Tella, H300pakaTh UX;
* B [IPOCTEHIINX CIIy4asiX CTPOUTH CEYCHHS U PA3BEPTKU MPOCTPAHCTBEHHBIX TEIT;

* MPOBOAUTH ONEPALMU HaJl BEKTOPAMHU, BBIUUCIATH IJIMHY U KOOPAWHATHI BEKTOPA, YroJl MEX1Yy BEKTOPaMU;



* BBIYHCIATH 3HAYCHHUS I'€OMETPUYECKUX BEJIMYMH(IUIMH, YIJIOB, IUTOMa/Nei, 00beMoB); B ToM umcie: s yriaoB or 0 mo 180° ompenensts
3HAYEHUS TPUTOHOMETPUUYECKUX (DYHKIIMIA MO 33JaHHBIM 3HAYEHUSM YIIIOB; HAXOIUTH 3HAUCHHSI TPUTOHOMETPHUECKUX (DYHKIHI 110 3HAUCHUIO
OJTHOHM M3 HUX, HAXOJUTh CTOPOHBI, YIIIbl ¥ BBIYUCIATH IUIOIIAAN TPEYTOJbHUKOB, [UIMHBI JIOMAHbIX, IyT OKPY>KHOCTH, IUIOMIAZIed OCHOBHBIX
reoMeTpuuecKkux Guryp u Guryp, COCTaBJICHHbIX U3 HHX;

* pemiath TeOMETPUUYECKHUE 3a/1a4, ONTUPAsCh HA U3yUYEHHBIE CBOICTBA (DUTYP M OTHOIICHUI
MEXy HUMH, IPUMEHSIS JOTIOJIHUTEIbHbIE TIOCTPOEHUS, alredpanyeckuil 1 TPUroHOMETPUYECKUH anmapar, paBuiia CAMMETPUH;

¢ MPOBOAUTH AOKA3ATCIBbHBIC PACCYXKACHUA IIPpU PCIICHUHN 3aaav, HUCIOJb3yd HU3BCCTHBIC TCOPCMBI, O6H8.py>KI/IBa$I BO3MOXHOCTH IJIsd HX
HCIIOJIB30BaHMHAA,

* pemaTh NPOCTEHIITNE TUITAHUMETPUUECKHE 3a7]a4l B IIPOCTPAHCTBE.

Hcnoab3oBaTh npnoﬁpeTeHHme 3HAHUA H YMECHUSA B HpaKTI/I‘-ICCKOﬁ JEeATCJIbHOCTHA
M NIOBCEIHEBHOM KM3HHU 1JIS:

¢ OIHCaHHA pCaAJIbHbIX CI/ITyaL[I/Iﬁ Ha A3bIKC T'COMCTPHUH,

¢ PpacyeToB, BKIHOYAOMIUX HpOCTeI\/’IH_II/IC TPUTOHOMETPUUCCKUC (1)OpMy.TII>I;
* pelmcCHUA TCOMCTPUUCCKHUX 3aJa4 C UCITOJIb30BAHUCM TPUTOHOMETPUH

® pClCHUA NPAaKTHYCCKUX 3a/lad, CBA3AHHBIX C HAXOXICHHUEM I'COMECTPUUCCKHUX BCIIMUYNH (I/ICHOJ'II)3y5I npu H€O6XOI[I/IMOCTI/I CIIPaBOYHUKHU U
TEXHUYCCKUC CpCI[CTBa);

* TOCTPOEHUH C MOMOIIBIO TEOMETPUUECKUX HHCTPYMEHTOB (JIMHENKA, YTOJIbHUK, IIUPKYJIb,
TPAHCIIOPTHP).



BeinmyckHUK HayuyuTces (AJ151 HCIIOJIL30BAHMS B MIOBCEAHEBHOM KU3HM M o0ecnieYyeHNsl BO3MOKHOCTH YCIIELIHOT0 NMPOJO0JIKeHHs1 00pa30BaHUA
Ha 0a30BOM ypOBHe)
I'eomerpuueckne purypnbi
e  OmnepupoBaTb Ha 6a30BOM ypOBHE TOHATHSIMH F€OMETPHUECKUX DUTYD;
®  U3BIEKaTh HH(POPMAIHIO O TEOMETPUIECKUX (PUTYpax, MPeCTaBICHHYIO Ha YepTeKaxX B SIBHOM BUJIC;,
®  TPUMEHSTH JUIA PEUICHUS 3a7ad TeoMeTpuiYeckre (haKkThl, €CITU YCIOBHS UX IPUMEHEHUS 3a/1aHbl B SIBHOU (opme;
e  pemiaTth 3aJ1a4M Ha HAXOXKJIEHHUE T€OMETPUUYECKUX BETUYHH 10 00pa3liaM WK aJrOpUTMaM.
B noBcenHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX NPeIMETOB:
®  JICIIOJIB30BaTh CBOWMCTBA T€OMETPHUECKUX (UTYpP Uil PEIICHUS TUIOBBIX 337a4, BO3HUKAIOMINX B CUTYAIMSIX IMOBCETHEBHON KU3HU, 3a/1a4
IIPAKTUYECKOIO COJIEPIKAHUS.
OTtHomeHNs
e  OnepupoBaTh Ha 0230BOM YpOBHE MOHATUAMU: PABEHCTBO (PUTyp, paBHbIE (PUTYpbI, PABEHCTBO TPEYTOJbHUKOB, MAPAJUIEIbHOCTD MPSMBIX,
NEPIEHIUKYIIPHOCTD MPSMBIX, YIJIBI MEXKAY IPSIMBIMU, IIEPIIEHANKYJIISAP, HAKIOHHAS, TPOEKIIMSL.
B noBcexHeBHO KU3HM M NIPU M3YUYEHHHU APYTUX NPeIMETOB:
®  1CIOJIB30BAaTh OTHOLIEHMS JUIsl PELIEHUS] TPOCTENIINX 3a]a4, BOSHUKAIOIIMX B PEAIbHOM JKU3HH.
N3mepenust u BbIumMcaIeHHUS
e  BrinosHATH U3MEpEHHE JITNH, PACCTOSHUM, BEIMYUH YTJIOB, C TOMOIIbI0 HHCTPYMEHTOB AJI U3MEPEHUI JIIUH U YTJIOB;
®  [IpPUMEHATH (POPMYIIBI HEPUMETPA, IJIOMIATN U 00BEMA, TIIONAAN TOBEPXHOCTH OT/AEIBHBIX MHOIOIPAaHHUKOB MIPY BBIYMCICHHSX, KOT/1a BCE
JTaHHBIE UMEIOTCS B YCIIOBHH;
e npumeHATh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOIIEHUS ISl BBIYMCICHUS MJIUH, PACCTOSHUM, IJIOMIAACH B
MPOCTEUIIINUX CITydasiX.

B noBceaHeBHO KU3HM M TIPU U3YUYEHHHU APYTUX NMPeIMETOB:



®  BBIYHCIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAAPTHBIX CUTYAIHSIX, IJIOMIAIU B IPOCTCUIIINX CITyYasX, IPUMEHSITh (OPMYIIbI B MPOCTCHIIIMX
CUTYyallUsIX B TIOBCEIHEBHOM KU3HHU.
I'eomeTpuyeckue nocTpoeHust
e 300paxaTh TUIOBBIC TJIOCKUE GUTYPBI U (PUTYPHI B TPOCTPAHCTBE OT PYKH M C MIOMOIIbIO HHCTPYMEHTOB.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
®  BBINOJHATH MPOCTEHIIIHNE MOCTPOCHUSI HA MECTHOCTU, HEOOXOJUMBIEC B peajbHOM KU3HHU.
I'eomeTpuueckue npeodpa3oBaHus
e  Ctpouth GuUrypy, CHMMETPHYHYIO TaHHOW (PUTYype OTHOCHTEITHLHO OCH M TOUKH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
®  pacro3HaBaTh JBWKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;
®  pacrmo3HaBaTh CHMMETPHYHBIE (PUTYpPHI B OKPYKAIOIIEM MUDE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e  OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHIMHU BEKTOP, CYMMa BEKTOPOB, MPOU3BEICHHIE BEKTOPA HA YHCII0,KOOPANMHATHI HA TUIOCKOCTH,
®  OmpenessTh NPUOTNKEHHO KOOPAMHATHI TOUKH MO €€ N300paKEHUI0 HAa KOOPAUHATHOM MJIOCKOCTH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
®  JCHOJIb30BaTh BEKTOPHI [UISl PEIICHUS MPOCTEHIINX 3a/1a4 Ha ONPEIEICHUE CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.
HcTropust MaTeMaTUKHU
e  OnuchIBaTh OT/ICTbHBIC BBIAIOIINECS PE3YJIbTATHI, TIOJYUYCHHBIE B X0J1€ PA3BUTH MaTEMaTUKHU KaK HAYKH;
®  3HATh NPUMEPHl MATEMATHUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOI UCTOPUEH;
e TIOHMMAaTh POJb MATEMATUKH B pa3BuTUU Poccum.
MeToabl MaTeMaTHKH
e  BriOuparh MOAXOISAIINN U3YICHHBINH METOJ ISl PEIIICHUH N3YYCHHBIX TUIIOB MAaTEMaTHIECKUX 3a/1a4;

e [IpuBOAUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B OKPYKAIOLIEH NEUCTBUTEIBHOCTH U IPOU3BEICHUAX UCKYCCTBA.



BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCA /IS 00ecreyeHHs] BO3MOKHOCTH YCIEIIHOIro MPoA0JIKeHUus1 00pa3oBaHusi Ha 0230BOM U

yri1y0JéHHOM YPOBHSIX
I'eomerpuueckne purypbl

e Onepuposame NOHAMUAMU 2EOMEMPUUECKUX Puyp;

®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPEOOPAZ08bI8AMb UHPOPMAYUIO O 2EOMEMPUYECKUX PUYPaX, NPeOCMABIEeHHYIO HA YePMeHcax,

®  npuMeHsAmb ceomempuieckue akxmol 05 peuleHus 3a0ay, 8 Mom Yucie, Npeononda2aruux HeCKOJIbKO Uazo8 peuleHus;

*  hopmynuposams 6 NPOCMEUWUX CIYUASX COUCMEA U NPUSHAKU (pueyp;

®  00KA3bI6AMb 2OMEMPULECKUE VINBEPIHCOCHUSL,

®  grademv cMaHOaApmMHOU Kiaccugurayuel n10CKux pueyp (mpey2oibHUK08 u 4emulpéxy201bHUKOB).
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX MPEAMETOB:

®  UCNOIB308aMb CEOUCMBA 2COMEMPUYECKUX Puyp OISl peueHUst 3a0ad NPAKMU4ecko2o Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTtHomeHNs

o  Onepuposamv NOHAMUAMU: PABEHCMBO  (ueyp, paeHvle uUYPbl, PABEHCMEO  MPEY2ONbHUKOS, NAPALIEIbHOCMb — NPSIMBbIX,
NepneHOUKYIAPHOCMb NPAMBIX, Velbl MedHcO0y NPAMbIMU, NePNeHOUKYIAp, HAKIOHHAA, Npoekyus, noodobue ¢ueyp, nodobHvle uzypvl, noo0oOHbIe
MpeyeoNbHUKU,

*  npumensams meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEULeHUU 3A0aY,

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYHCHOCTU, O8YX OKPYIHCHOCHIEII.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  UCNONB308aMb OMHOWEHUS OJIsl pEUEeHUs 3a0al, GO3SHUKAIOWUX 8 PeAlbHOU HCUSHU.
N3mepennsi U BHIYUCIEHHSA

o  Onepuposamv npedcmasieHusMu 0 OnuHe, NIOWAOU, 00véme Kax eeruuunamu. [lpumensmo meopemy Illugacopa, gpopmynv niowaou,
00véMa npu peuteHuU MHO2OUA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCMABIeHbL 6HO, d MPeOVIOM GbIYUCIEHUL, ONEPUPOBams DoJlee UUP OKUM

KOU4eCcmeom popmyn ONUuHbL, NIOWAOU, 00bEMA, BLIYUCTAMb XAPAKMEPUCTIUKU KOMOUHAYUL (hueyp (OKpYHCHOCIEL U MHO20Y20IbHUKOB) 8bIYUCTIAMb



PAccmosanus MexHcoy ueypam, NpUMeHsmb MmpueoHomMempuieckue hopmyvl 015 blYUCTEHUU 8 60/1ee CIONACHBIX CLYUAAX, NPOBOOUMb GbIYUCTEHUS HA
OCHOB€ PABHOBEUKOCIU U PABHOCOCMABNIEHHOCMU

®  1POBOOUMb NPOCTbLE BLIYUCIEHU HA 0OBEMHBIX MeNax;

o dopmyruposams 3a0ayu Ha GbIYUCTEHUE ONUH, NIOWAOel U 00BEMOB U Peulamp Ux.
B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  1POBOOUMD BLINUCICHUS HA MECIHOCMU,

®  npumensImb OPMYIbL NPU BLIYUCTEHUSIX 8 CMENICHBIX YUeOHbIX NPeOMemax, 6 OKpydcaoujell OeucmeumenbHOC.
I'eoMeTpuyecKkue MOCTPOEHHS

o II300padcamv ceomempuueckue ueypobl N0 MeKCmoBoMy U CUMBOTIbHOMY ONUCAHUIO,

®  CB0DO0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTPYMEHMAMU 6 HECTLONCHBIX CYUASIX,

®  GLINOIHAMb NOCMPOCHUST MPEY2ObHUKOS, NPUMEHSIMb OMOeIbHble Memoobl NOCMPOCHUUl YUPKYIeM U JUHEUKOU U Npo8oOUums
npocmetiuiue UCC1e008aAHUsL HUCIA PeUleHULL;

®  u300padicamv Munosvie NIOCKue ueypsl U 00bEeMHbBLE Meld ¢ NOMOWbIO NPOCMENUUX KOMNbIOMEPHBIX UHCMPYMEHMO8.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  BLINOIHAMb NPOCMeUUue NOCMPOEHUSI HA MECIMHOCIU, He0DX0OUMbLE 8 PEaNbHOU HCUSHU,

®  OyeHUBAMb Pazmepvl PeaibHblX 00BLEKNMOE OKPYHCAIOUe20 MUpa.
IIpeoOpa3oBanus

e Onepuposams noHamuem 08UNCEHUs U NPeodpa308anus No0ooUs, 81a0emsb NPUEMAMU NOCIPOEHUS. PU2Yp € UCNONb308AHUEM OBUNCEHUU U
npeobpazosanuti no0ooUs, NPUMEHAMb NOJYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUL 8 CMENCHBIX NPeoMemax U 68 peaibHblX CUMYAYUSIX OKPYICAIOUe20
mupa;

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOIBL30BAMBCS CEOUCMEAMU NOOOOUS 0151 00OCHOBAHUSL CBOUCME hucyp;

®  NpUMeHAMb CEOLUCMEA O8UICEHULL 051 NPOBEOeHUsl NPOCMeNUUX 000CHO8ANHUIL CBOICME hucyp.

B noBceaHeBHO KU3HM M TIPH M3YUYEHHHU APYTUX NMPeIMETOB:



®  NPUMEHIMb CEOUCMEA OBUICEHULL U NPUMEHAMb NOO0OUe OJis ROCMPOEHULL U GbIYUCTEHUIL.
BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

e Onepuposamb NOHAMUAMU 6EKMOP, CYMMA, PA3HOCMb 6EKMOPOS, NPOU3BEOEHUE 6EKMOPA HA YUCTIO, Y20l MeNCOY 8eKMOpamu, CKAIsiPHOe
npousseoeHue 6eKmopos, KOOPOUHAMbl Ha NIOCKOCU, KOOPOUHAMbL 6EKMOPA,

®  GLINOIHAMb OelCmEUsl HAO BEKMOpaMu (CNLOJCEHUe, GbIYUMAHUE, YMHOJICEHUEe HA YUCLO), BbIYUCTAMb CKAIAPHOe NpoussedeHue,
onpeoensams 8 NPOCMENUUUX CLYYASX Y20l MeHCOY 86EKMOPAMU, 8bINOIHAMb PA3NIONHCEHUE 6EKMOPA HA COCMABNAIOWUE, NPUMEHAMb NOJYYeHHble 3HAHUSA
8 Quzuke, NonbL306AMbCI POPMYNOU BIYUCTEHUSL PACCNOAHUSL MENCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM, UCNOIb308AMb YPABGHEHUS (ueyp O
peutenus 3a0au;

®  NPpUMEHAMb 8EKMOPbLL U KOOPOUHAMbL OJisl PEUEHUS. 2eOMEMPUYECKUX 3a0ay HA BbIYUCTIeHUE OIUH, Y2l08.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM 05 peuleHuss 3a0a4 no Qusuke, ceoepagpuu u Opyeum yueoOHbiM npeomema.
Hcropus MmaTeMaTUKH

e Xapakmepuzo6amv 6K1A0 GbLOAIOWUXCI MAMEMAMUKOS 8 PA3GUIMUE MAMEMAMUKY U UHbIX HAYYHBIX obacmell;

®  NOHUMAMb Pob Mamemamuky 6 pazsumuu Poccuu.
MeToabl MATEMATUKH

o Vcnonv3ys uzyuyeHHvle Memoobvl, NPO8OOUNMb OOKA3AMENbCHIBO, BbINOIHAMb ONPOBEPIHCEHUE,

®  guLIOUpamMb U3yUeHHble MemoOobl U UX KOMOUHAYUY OIS peUleHUsi MameMamuyeckux 3a0ad;

®  ucnoiv3oeams Mamemamuyeckue 3HAHUS OJisL ONUCAHUS 3AKOHOMEPHOCMeEU 8 OKpyJcaiouell O0elcmeumenbHoCmu U Npou38e0eHUsx
uckyccmea,

®  npuMeHsmMb npocmeriuiue NPOCPAMMHbIE CPEOCMBA U HNEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL NPU PEUeHUU MAMEMAMUYECcKUx 3a0ay.
BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYUTHCH IS YCHEUTHOTO MPOI0JKeH!s 00pa30BaHusl HA YIIY0JEHHOM YPOBHe
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

I'eomeTpuuyeckue GpuUrypsl



e  (CB00OOIHO ONEPUPOBATH TEOMETPUICCKUMH IMOHATUAMH IIPU PEIICHUH 337124 U POBEACHHH MaTEMaTHIYCCKUX PACCYKICHUIA;

L] CaMOCTOSTCIIBHO q)OpMy.]IPIpOBaTB OHpGI[eJIeHI/ISI FGOMeTpI/I‘ICCKI/IX d)nryp, BbIABUT'aTh THUIIOTC3bI O HOBBIX CBOP’ICTBaX nu HpI/I3HaKaX
TreOMETPHYECKUX (UTYP B OOOCHOBBIBATH MJIM OIPOBEPIaTh UX, 0000IIATh HJIM KOHKPETH3UPOBAThH PE3y/IbTaThl HA HOBBIC KJIACChl (PUTYp, TPOBOMTH B
HECJIOKHBIX CIYYasX KIACCH(PHUKAIMIO (PUTYD MO Pa3IMIHBIM OCHOBAHHSIM;

®  uCCIelOBaTh 4YEPTEXKH, BKIOYAss KOMOWHAIMKU (QUryp, U3BICKaTh, HMHTEPIPETUPOBATh U IMPEOOPa3OBBIBATH  HMHMOPMAIIHIO,
MIPEJICTABICHHYIO HA YePTEIKAX;

e pemarh 3aJa4d T'€OMETPHYECKOTO COJICP)KaHMs, B TOM YHCIE B CHTYallUsX, KOTJIa aJITOPUTM PEIICHUS HE CIENYeT SBHO M3 YCIIOBHS,
BBITIOJIHATH HGO6XOIH/IMI)IC JUUIA peIHeHI/IFI 3a4a4n HOIIOJTHHUTCIIBHBIC HOCTpOCHI/ISI, HCCJIICOA0OBATh BO3MOXKHOCTH HpI/IMeHeHI/Iﬂ TCOPCM 158 q)OpMy.H JJIA
pelIeHus 3a1a4;

e  (hopMyIUPOBATH U IOKA3BIBATh TEOMETPUUCCKUE YTBEPIKICHHUS.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

L] COCTaBJIATH C UCITOJIB30BAHUEM CBOﬁCTB FGOMGTPI/I'-ICCKI/IX (1)I/Il"yp MAaTEMAaTU4YCCKHUEC MOACIN IJIA peHIeHI/ISI 3a1a4 HpaKTquCKOFO xapaKTepa
Y 33714 U3 CMEXHBIX JIUCIUIUIMH, UCCIE0BATH MMOJYYSHHbBIE MOJEIN U MHTEPIPETUPOBATh PE3yIbTaT.

OTHomeHus

e BiageTh MOHSATHEM OTHOIIECHUS KaK METalpeIMETHBIM;

e CcBOOOJHO oOMNEpUpOBaTh MOHATHUSMHU: DPABEHCTBO (UTYp, paBHbIE (UTYpPBI, PABEHCTBO TPEYrOJbHUKOB, MAapaIEIbHOCTh MPSIMBIX,
MEPIEeHIUKYISIPHOCTD MPSMBIX, YITIBI MEXKIY MPSAMBIMU, TEPICHAUKYISIp, HAKJIOHHAs, MPOeKIus, mogodue ¢uryp, mogaoOHsle (QUTYPHI, TOJ00HBIE
TPEYTOJIbHUKY;

®  ICIOJIB30BAaTh CBOMCTBA MOJO0US M paBEHCTBA GUTYD MIPH PEIICHUH 3a]1ad.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:
[ ] HCIIOJIB30BATh OTHOIIICHUSA HJIs1 HOCTpOCHI/IH " UCCJICOOBAHUSA MATEMATHUCCKUX MOIICHCﬁ 06’I>CKTOB peaHBHOﬁ KU3HU.

I/I3Mepemm H BBIYUCJICHUSA



e (CB00OAHO oONEpUPOBATh MOHATUAMM JUIMHA, IUIOAAb, OOBEM, BEIMYMHA YIJla KakK BEJIMYMHAMM, HUCIOJIb30BaTh PABHOBEIUKOCTb U
PaBHOCOCTABJIEHHOCTh IIPU PEIIEHUM 3ajjad Ha BBIUMCIIEHUE, CAMOCTOSTEIbHO MOIy4aTh U UCHOJIb30BAaTh (POPMYJIbI AJIs1 BBIUMCICHUH IUIOIAAeH U
00BbEMOB (HUTyp, CBOOOAHO ONEPUPOBATH IMPOKUM HaOOpOoM (HOpMya Ha BBHIYMCICHUE MPH PEIICHUH CIOXKHBIX 3a1ad, B TOM YHCIE W 3a7ad Ha
BBIUUCIICHHE B KOMOWHAIMSIX OKPYXHOCTH U TPEYTOJIbHHUKA, OKPY>KHOCTH M YETHIPEXYT OJIbHUKA, & TAKXKe C IPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOATENEHO (DOPMYITUPOBATH THIIOTE3BI M IPOBEPATH UX JOCTOBEPHOCTb.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPeAMETOB:

e  cBOOOIHO OmMEepUPOBaTh (hOPMyJIaMH MPH PEIICHUH 33/1a4 B IPYTUX YIEOHBIX MPEAMETaxX U MPHU IMPOBEICHUU HEOOXOIUMBIX BHIYMCICHUH B
pEATBHOMN KU3HMU.
I'eomeTpuyeckme mocTpoeHust

e  OmnepupoBaTh OHATHEM HaOOpa IEMEHTOB, ONPEACIAIONINX TEOMETPUIECKYIO QUTypY,

e  BJIaJIeTh HAOOPOM METO/I0B IOCTPOCHUN IIUPKYJIEM U JTUHEHKOI;

®  [POBOJUTH AHAJIU3 U PEATU30BBIBATH ITAMbI PEIIEHHUS 3a7a4 Ha IOCTPOEHHUE.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

®  BBIOJIHATH IOCTPOEHHUS HA MECTHOCTH;

®  OIEHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3oBanus

e  OmnepupoBaTh JABIKEHUSAMHU U TIPe0Opa30BaHUSAMU KaK METapeIMETHBIMU OHITUIMU;

e  OmnepupoBaTh NMOHATHEM JBHKEHHS U MpeoOpa3oBaHus MOAOOUS Ui 000CHOBaHUI, CBOOOJHO BJIaJETh NMpUEMaMH MOCTPOEHUs QUryp c
MTOMOIIIBIO ABMKEHUHN U TIPe0Opa3oBaHus MOA00HS, a TAaK)Ke KOMOWHAIIMSIME IBMYKCHUH, IBIDKCHHUHN U TPeoOpa3oBaHUil;

®  UCNOJIb30BaTh CBOMCTBA JBM)KEHUH M IpeoOpa3oBaHUMl Ul MPOBENCHUS OOOCHOBAaHUS M JJOKA3aTeNbCTBA YTBEPXKICHUH B T€OMETPUH U
APYTrUX y4yeOHBIX MpeaAMeTax;

®  TI0JIb30BAThCS CBOMCTBAMM JIBMXKCHHM M MPEe0Opa30oBaHUi IPH PEIICHUH 3a71a4.

B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:



®  TIPUMEHSTH CBOMCTBA JIBW)KCHUN U MIPUMEHSATH IMOA00ME SISl TOCTPOCHUH M BBIYHCIICHUH.
BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBoOOAHO OmMEpHPOBATH MOHATHUAMH BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, IPOM3BEJICHUE BEKTOpA HA YMCIIO, CKAISIPHOE MPOU3BEICHUE
BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPJAMHATHI BEKTOPA;

®  BJIAJIETh BEKTOPHBIM U KOOPJAMHATHBIM METOJIOM Ha IJIOCKOCTH JIJISI PEIICHUS 3a/1a4 Ha BBIYMCIICHUE U JJOKA3aTebCTBA;

®  BBINOJIHATH C MOMOIIBI0 BEKTOPOB M KOOPJAMHAT JO0KA3aTeNbCTBO M3BECTHBIX €My I'€OMETpUYECKUX (PakTOB (CBOWCTBA CpEeIHUX JMHUU,
TEOpPEM O 3aMeuaTeNIbHbIX TOUKaX U T.II.) U MOJIy4aTh HOBBIE CBOMCTBA M3BECTHHIX (pUTYD;

®  CIOJIb30BaTh YpaBHEHUS (DUTYD IS pelIeHHs 3aa4 M CAMOCTOATEIbHO COCTABIISATh YPABHEHUS OTJCIbHBIX IJIOCKUX QUTYD.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

®  ICIOJIb30BATh MOHATHS BEKTOPOB M KOOPIMHAT JIJIsl pElIeHHs 3a1a4 1o (Gu3uKe, reorpa@uu U JpyruM yueOHBIM IpeIMeTaMm.
HcTropus MaTeMaTUKH

e JloHumMaTh MaTeMaTHKy KaK CTPOTO OPraHM30BAaHHYIO CHUCTEMY HAy4HbIX 3HAHHM, B YAaCTHOCTH BIAJETh IMPEACTABICHUSAMH 00
AKCMOMATUYECKOM MTOCTPOCHUU F€OMETPUH U MEPBUYHBIMU MPEACTABICHUSMU O HEEBKJINAOBBIX T€OMETPHUSX;

®  paccMaTpuBaTh MaTeMaTUKy B KOHTEKCTE WUCTOPUU PA3BUTHUS LIMBWIM3ALHUU U UCTOPUM Pa3BUTUsA HAYKH, IOHUMATh POJIb MAaTEMATHUKU B
pa3Butuu Poccun.
MeToabl MATEMATHKH

e BrnageTs 3HAHUSMHU O Pa3IMUYHBIX METOJIaX 0OOCHOBAHMSI U OMPOBEP)KEHUSI MATEMATHIECKUX YTBEPIKICHUN M CAMOCTOATEILHO MPUMEHSTH
HX;

e  BJAJCTh HABBIKAMHU aHAJIM3a YCIOBHS 3aJa4H M OMPEACIICHUS TMOIXOSANINX JIJIsl PEIICHUs 3a7a4 U3yYE€HHBIX METOIOB WJIM UX KOMOWHAIINH;

®  XapaKTepU30BaTh MPOMU3BEACHUS MCKYCCTBA C YYETOM MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE, MCIOJIB30BaTh MATEMaTUUYECKUE

3aKOHOMECPHOCTHU B CAMOCTOATCIIBHOM TBOPUYCCTBE.



Copep:xanne yue0Horo npeamera «I'eomerpus 9»
BekTops! u MeTon koopauHat (18 4)

ITonsTue BekTOpa. PaBeHCTBO BeKTOPOB. ClIOXKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YUCIO. Paznodicerue 8eKmopa no 06yM HeKOIIUHEAPHbIM 6EKIMOPAM.
Koopnunate! BekTopa. [IpocTeitnive 3agaun B KoopAnHATaX. Y paBHEHUSI OKPY>KHOCTHU U IpsAMOi. [IprMeHeHne BeKTOpOB U KOOPIUHAT MPH PEIICHUH 337ad.

OcHoBHas [EJIb — HAY4YUTh YJalllUXCs BBIIIOJIHATD JIEUCTBUS HaJl BCKTOPAMH KaK HAIIPABJICHHBIMU OTPE3KAMU, YTO BAXXHO JISI IPUMCHCHHA BEKTOPOB B (1)I/ISI/IK6;
MMO3HAKOMUTH C UCTIOJIb30BAHHUEM BEKTOPOB U METOJd KOOPAUHAT IIPU PCIICHUU I'COMETPUICCKUX 3adad. BeKTOp OIPECALCIIACTCA KaK HaHpaBJ’IeHHLIﬁ OTPE30K U ﬂeﬁCTBHH Hang
BEKTOpaMH BBOOATCA TaK, KaK 3TO IIPUHATO B (1)I/ISI/IK6, T. €. KaK HeﬁCTBHﬂ C HaIIpaBJICHHBIMHU OTPE3KaMH.

OcHOBHOE BHUMaHHE JOKHO OBITH YAENEHO BHIPAOOTKE YMEHUN BBIMOIHATE ONEPALldU HaJl BEKTOPaMU (CKJIaAbIBATh BEKTOPHI 110 MpaBUJIaM TPEYTOJbHUKA U
napajuiesorpamMmma, CTpOUTh BEKTOP, PaBHBIA pa3HOCTH ABYX JaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIA MPOU3BEIECHHUIO JaHHOTO BEKTOpa Ha JAHHOE YHUCIIO).

Ha npuMepax moka3bIBaeTcs, Kak BEKTOPBI MOTYT IPUMEHATHCS K PEIICHHIO TeOMETpUIeCKuX 3a1ad. JleMoHcTpupyercs 3G HeKTHBHOCTh IPUMEHEHUST (hOPMYJT TS
KOOPIUHAT CEPEIMHBI OTPE3Ka, PACCTOSHUSI MEXKY IBYMS TOUKAMH, YPABHEHUH OKPYKHOCTH U IPSIMOY B KOHKPETHBIX TEOMETPHUCSCKHX 3a/1auaX, TEM CaMbIM JaeTCs
MpeIICTaBJICHUE 00 N3YUYEHUHN FEOMETPUIECKHX (QUTYP C MTOMOIIBIO METOJIOB alreOpBI.

CooTHoLIEeHUS MeKIY CTOPOHAMH M YIVIaMHU TpeyroabHuka (17 u)

CuHyc, KOCHHYC W TaHT'eHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pelienue TpeyroibHUKoB. CKaIsapHoe npouzéedetie 6eKmopos U €20 NPUMEHEHUe 8 2COMEeMPUUECKUX
3a0a4ax.

OcHoBHas 11e71b — pa3BUTh YMEHHE y4alllUXCsl IPUMEHATh TPUTOHOMETPUUECKUN anapaT Mpy pelieHMH T€OMETPUUECKUX 3a1ay.

Cunyc u xocunyc jro6oro yria ot 0° 1o 180° BBOAATCS C TOMOIIBIO €AMHUYHON TTOJTyOKPY>KHOCTH, TOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCUHYCOB U BBIBOJUTCS €IIIe OJTHA
(opmyna IIomaay TPEYTroIbHIKa (TIOJIOBHHA MTPOU3BEICHHS ABYX CTOPOH Ha CHHYC YTJIa MEXIY HUMH). DTOT almapar MPHUMEHICTCS K PEIICHUIO TPEYTOILHUKOB.

CkansipHOE MPOU3Be/IeHIE BEKTOPOB BBOJIUTCS KaK B (pru3uke (MpOoM3BEACHNE ITTMH BEKTOPOB Ha KOCHHYC yTila MEX1y HUMH). PaccMaTpuBaroTcsi CBOHCTBA CKaJISPHOTO
MIPOU3BEJICHHSI U €r0 MPUMEHEHHUE MPH PEIICHUH T€OMETPUICCKUX 3a/1a4.

OCHOBHOE BHUMAaHHE CJICnyET YACIUTDh BLIpaGOTKC MPOYHBIX HABBIKOB B MIPUMCEHCHUN TPUTOHOMETPHUUICCKOTO arlrapara rnpyu peii€eHnuu rcOMEeTpuICCKUX 3aaaq.
JJMHa OKpY:KHOCTH M IIomaab kpyra (16 4)

HpaBI/IHLHLIe MHOTOYT'OJIbHUKH. Opr)KHOCTI/I, OIrMCaHHast OKOJIO MPaBUJIBHOT'O MHOT'OYT'OJIbHHMKA U BIIMCAHHAA B HETO. HOCTpOCHI/IC MpaBUJIbHBIX MHOT'OYT'OJIbHUKOB. HIII/IHa
okpy>kHocTH. [Tnomans kpyra.

OcHOBHas 1€ — PACIIMPHUTH 3HAHNE YYAIIUXCSl O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSITHUS [UTMHBI OKPY>KHOCTH U IIOMIAAN Kpyra U (POpMyIIBI AJIsl UX BBIUUCIICHUS B
Havaje TEMBI JaeTCs OIpeIeNICHNE MPaBUIBHOTO MHOTOYTOJIbHUKA M PACCMAaTPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, OMICAHHON OKOJIO MPaBHIIHOTO MHOTOYTOJIBHHKA H
BIUCAHHOU B Hero. C MOMOILbIO OITUCAHHOM OKPY>KHOCTH PELIAIOTCS 337a4 O MOCTPOESHUH MPABUIIBHOTO IIECTUYTOJIbHUKA U MIPABUIBHOTO 12-yroabHUKA, €CIU AaH
IIPABWIbHBIN II-YTOJIbHUK.

(DOpMYJ'IbI, BbIpaXXaronue CTOPOHY IMPAaBUJIbHOIO MHOT'OYT'OJIbHUKA U paanyC BIIMCAaHHOM B HETO OKPY>KHOCTH 4Y€pE3 paanycC OIMCaHHOM OKPY>KHOCTH, UCIIOJIb3YIOTCA IIPU
BbBIBOJC (bOpMyJ'I JUIAHBI OKPYXXHOCTH U IUIOIIAAN Kpyra. BriBoj OIMUPACTCA HAa UHTYUTHUBHOC MPCACTABJICHUEC O MPEACIIC: IPU HEOTPAHNYICHHOM YBEIIMYCHUUN YUCIa CTOPOH



MPAaBUWIBHOIO MHOTOYTOJIbHUKA, BIIUCAHHOTO B OKPY>KHOCTb, €r0 NEPUMETP CTPEMUTCS K AJIMHE 3TOH OKPY>KHOCTH, a MJIOIAAb — K IJIOINAAN KPyTra, OTPaHHUCHHOTO
OKPY>KHOCTBIO.

JBu:kenusn (7 4)
OTtob6paxenue wockocTH Ha cebs. [TonsaTue nBmkenuns. OceBas U LeHTpaibHag cumMmeTpu. [lapannensueiii nepeHoc. [loBopoT. Hanoswcenus u 0suscenus.

OcHOBHas 11eJTb — [MO3HAKOMHUTH YYAITUXCS C IIOHSATHEM JIBYDKEHHS U €T0 CBOHCTBaMH, C OCHOBHBIMH BUIaMH JIBHXKCHHIA, CO B3aHMOOTHOIIICHUSIMH HATIOKCHUN U
TIIBYOKEHUI.

JBIKeHE IIOCKOCTH BBOIUTCS KaK OTOOpaskeHHE THIOCKOCTH Ha cest, COXPAHSIONIEe PAaCCTOSHIE MEX Ty TOUKaMH. [Ipu paccMOTpeHNN BUIOB IBIKEHUH OCHOBHOE
BHUMAaHHUE YIEISETCS TOCTPOSHUIO 00pa30B TOUYEK, MPSMBIX, OTPE3KOB, TPEYTOIEHUKOB IIPU OCEBOH U IEHTPATFHON CHMMETpPHSX, MapalIeIFHOM IIepeHoce, moBopote. Ha
3¢ (eKTHBIX MpUMepax MOKa3bIBAETCs MPUMEHEHUE IBUKEHUH TPU PEIIeHUH reOMeTprUYecKuX 3a1a4. [{oHsITHe Hallo)KeHHsI OTHOCUTCA B JaHHOM Kypce K YHCITY OCHOBHBIX
MOHSTUH. J{oka3pIBaeTCsl, YTO TOHATHS HAJOKECHUS U IBUKCHUSA SBJISIOTCS SKBUBAJICHTHBIMHU: JTF000€ HAJOKEHUE SBJISIETCS IBKEHHEM TUIOCKOCTH U 00paTHo. M3yueHue
JI0Ka3aTebCTBA HE SBIIETCS 00S3aTEIbHBIM, OTHAKO CIIEITYET PACCMOTPETh CBA3b NOHATUN HATOKEHUS U TBIDKCHIS.

HauvanbHble cBeeHns U3 ctepeomerpus (5 9).

[IpenmeTt crepeomerpusi. MHororpannuk. [Ipu3ma. [apamnenenunen. Humuanp. Konyc. Chepa u map.

OcHoOBHas 11e7Tb — MMO3HAKOMUTH YYaIIUXCs C MHOTOTPAaHHUKaMU; TeJlaMH U TIOBEPXHOCTSAMH BPAIICHHUSI.

00 akcmomax IraHUMeTpuH. HeKoTopele CBeeHHs O Pa3BUTHH T€OMETPHH

OcHOBHas TIeTh — JaTh OoJee TITyOOKOe MPECTABICHIE O CHCTEME aKCHOM TUTAHNMETPUH U aKCHOMATHIECKOM METO/Ie
Hrorosoe nosropenue (5 4)

[Mapamnenbuble npsimbie. TpeyroibHUKU. YeTbipexyroibHuKd. OKpYKHOCTb.

OcHoBHas ICJIb — UCIIOJIB30BaTh MATEMATHUYCCKUEC 3HAHUA JIsI PCHICHUS PAa3JIMYHBIX MATEMATUYICCKUX 3a/la4d



KaJIeHzlapHO—TeMaanecxoe IVIAHUPOBaHUE

HaunmenoB | Tema ypoka Koa- JJ1eMeHTHI coep:KaHUs Hom. I[IpeameTHbIe MeTanpeameTHble: JIuuHoCTHBIE Hudpo
aHue BO 3aJaHue | pe3yJabTaThl Nno3HaBaTeJbHbIE, Pe3yabTaThl BbI€e
pa3nena 4acoB | KOMMYHUKATHBHBIE, pecypc
noapooH peryJsiTHBHbIE bl
0CTH
ypoka
MosTopen | IloBTOpeHuUe. 1 Knaccudpuxanms Nel0-15 Hzobpaxarot PerynsituBHEIE - pabOTAIOT IO OOBSCHSIOT CAMOMY https:/
ue (2 4) TpeyronpHuku TPEYTrOJIbHUKOB 11O yIJiaMm, (xHHTA 0003HaYaIOT COCTaBJICHHOMY ILIaHy, cebe cBou HamboITee Jedsoo
YeTbIpexyroabHUK CTOpOHaM. DJIEMEHTHI TSt BEKTOPHI, HAXOSAT UCIIOJB3YIOT HapsAy C OCHOBHBIMH | 3aMETHBIC IOCTWIKEHHS; |
Bexropri u TpeyronpauKa. [Ipr3Hakn YAUTENs) | paBHBIC BEKTOPHI 1 JIOTIONTHUTENBEHBIE CPENICTBA TIPOSIBIISIOT ru/mr
O 1) PaBEHCTBA TPEYTONEHUKOB. TTOTY9IEHUs HHPOPMAITHH. T03HABATEIIBHBIN z
IIpsimoyromnpHbIi ITo3HaBaTenbHBIE - COMOCTABISIIOT | UHTEPEC K U3YUYEHUIO matem
TpeyronbHuK. Teopema ¥ OTOMPAIOT HH(OPMAITHIO, npeaMeTa, crocodam atika/
[Mudgaropa MTONYYEHHYIO M3 Pa3HBIX peleHust yaeOHbIX
MCTOYHUKOB. KOMMYHHUKATUBHBIE - | 3a/ay; AAl0T https:/
YMCIOT BBINIOJIHATL Pa3JIMIHBIC AICKBATHYIO OLICHKY U /reshe
PO B TPYIIIE, COTPYAHUYAIOT B CaMOOIICHKY YIeOHOM du.ru/s
COBMECTHOM PEIICHUH 3a/1ay. JeSITENBbHOCTH; =
MOHUMAIOT NMPUYINHBI M
ycrexa B yaeOHoOH 51/
JeSITebHOCTH
IToBTOpEHME. 1 [Tapamienorpamm, ero IToBTOpur | OTKNagBIBaOT OT PerynstuBHBIE - paboTaroT 11O OOBSCHAIOT CAMOMY
Teopema o CBOICTBA U MIPHU3HAKH. b 1. 41-46 | mo60it TOUKH COCTaBJICHHOMY IIJIaHY, ce0Oe CBOHM OTHENbHBIE
IPOM3BEICHUH Buner NapajuIeorpamMMos TIOCKOCTH BEKTOP, HCTIONIB3YIOT HAPSILy C OCHOBHBIMH | Onrpkaiiiuie remu
0Tp€3KOB XOpJI, 1 UX CBOHUCTBA U l'IpI/ISHEIKI/i. PaBHBIU JAHHOMY 1 JOIOJJHUTEJIbHBIC CPEACTBA CaMOpPa3BUTUA,
Tpaneuws, BUABI Tpaneuid MTOITYYIEHUS HH(POPMAITHH. TPOSIBIISIOT
Teopema o [lo3HaBaTenbHBIE - COMOCTABIAIOT | TOJOXKHUTEIBHOE
TIPOM3BEICHNH ¥ OTOMPAIOT HHPOPMAIIHIO, OTHOILIEHUE K YpOKaM
OTPE3KOB MOJTyYEHHYIO U3 Pa3sHBIX reOMETPHUH; TOHUMAFOT
CEKYILUX, HCTOYHUKOB. KOMMYHUKATHUBHBIE - | MPHYHMHEI yCIIeXa B
TEeopeMa o YMEIOT BBITIOJHATH Pa3INuHbIe yueOHOU IeATETPHOCTH;
KBaJIpaTe POTH B TPYIIIE, COTPYAHNYAIOT B JAr0T a/IeKBATHYIO
KacaTelLHOI COBMECTHOM pEIIeHUH 3a/1ad. OLEHKY 1 CAMOOLCHKY
Y eTHIPEXYTONBHIK y4e0HOH NeATENBHOCTH;

AHAU3UPYIOT
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COOTBETCTBHUE
pe3yJIbTaToB
TpeOOBaHMSIM
KOHKpETHOH y4eOHOI
3a71a4n

ITonsiTre BexTOpA. BekTtop. JlmuHa BekTopa. m. 76-78, | CtposaT cymmy nByX | PerymsatuBHbIC - paboTaroT 1o OOBSCHSIOT CAMOMY https:/
OnpenerneHue PaBeHCTBO BEKTOPOB. Ne741, u OoJiee BEKTOPOB, COCTABJICHHOMY IUIaHY, ce0e CBOM OT/IeIbHbIC Jedsoo
BEKTOPOB. KomnnuneapHbie BEKTOPBI 743, 747 | nonb3yrooTCs HCIONB3YIOT HapsAy C OCHOBHBIMHU | Ommkaifiiue nenu W
L —r— MIPaBUIOM 1 JIOTIONTHUTEIBHBIE CPENICTBA CaMOpa3BUTHS; —_
T —— TPEyroJbHUKA, MOJTy4EHUs] HH(POPMAIHH. HPOSIBIISIOT -
napajuieiorpaMmma, [To3HaBaTenbHbIE - COMOCTABIISIIOT | MOJIOKHUTEIBHOE matem
CMBICIT BCKTOPOB MHOTOYTOJNEHUKA 1 OTOMPAIOT HH(POPMAIIHUIO, OTHOIICHUE K yPOKaM atika/
MTOIYYEHHYIO M3 Pa3HBIX TeOMETPHU; TIOHUMAIOT
UCTOYHUKOB. KOMMYHHKATHBHEIE - | TIPUYMHBI ycliexa B https:/
YMEIOT BBITIOJHATH Pa3UIHEIE Y4eOHOM NEATENbHOCTH; | [ragh.e
PO B TPYIIIE, COTPYAHUYAIOT B JAfOT aIeKBATHYIO du.ru/s
COBMECTHOM DEIICHUH 33/1a4. OLIEHKY M CAMOOLICHKY -
yueOHOU e TETPHOCTH; ubject/
AHATM3UPYIOT 51/
COOTBETCTBUE
pe3yiIbpTaToB
TpeOOBaHMSIM
KOHKPETHOM y4eOHOIt
3aJa9u
PaBencTBO OtknagpiBanue Bektopa ot | m. 79-80, | Ctposr pa3HOCTB PerynsruHsble - onpenensor uenb | OOBACHAIOT caMOMy
BEKTOPOB JTAHHOHW TOYKH B. 7-10, BEKTOPOB Y4eOHOH eATEIBHOCTH C cebe cBou HamboIee
OTKnaapIBaHue Ne753, IIOMOLIBIO YUUTENS U 3aMETHBIC JOCTHIKCHMUS;
BEKTOpa OT JaHHOU 762(0, B), CaMOCTOATEIBHO, OCYIIECTBIISIOT MPOSIBIISIIOT
TOYKHU 764(a) TIOMCK CPEJICTB €€ TOCTHKCHHUS. MO3HaBaTEILHBIN

[To3HaBaTenbHBIE - IEPEAAIOT
COJIep>KaHUE B CIKATOM H
pa3BepHYTOM BUJE.
KoMMyHUKaTHBHBIC - YMEIOT
0(opMIIATE MBICTH B YCTHOU U
MMMCBMEHHOM PeydH C y4eTOM
CUTYaIIUN.

HHTEPEC K U3YUCHHIO
npeaMeTa, crocodam
peleHns yueOHbIX
3ajad; JaloT
a/IeKBaTHYIO OLIEHKY U
CaMOOIIEHKY yueOHOi
JEATeTIbHOCTH;
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MOHUMAIOT IPHUUHbI
ycrexa B yueOHOM
JeATeTIbHOCTH

Crnoxenue u CrnoxeHne BEKTOPOB. m. 81, CtposT cymmy u PerynsaTuBHBIE - paboTAIOT TIO OOBACHAIOT cCaMOMY
BBIUMTAHUE 3aKOHBI CJIOKEHUSL. Ne760, Pa3HOCTb ABYX U COCTaBJICHHOMY IUIaHY, ce0e CBOM OT/IeIbHbIC
BEKTOPOB [IpaBuito TpeyroJibHUKA. 761, 765 | Ooiyee BEKTOPOB, HCTIONIB3YIOT HAPSITy C OCHOBHBIMU | OJIVOKaWIIIHe 1eNn
IIpaBuno MOJIB3YIOTCS U JIOTIOJTHUTEINIBHBIE CPEJICTBA CaMOPa3BUTHUS;
napanjieaorpaMma MIPaBUIIOM noJydeHus HHdpopMamu. MPOSIBIISIFOT
TPEYToJIbHUKA, [To3HaBaTenbHBIE - COMOCTABISAIOT | MOJOKUTEIHHOE
napanjenorpamMmma, U OTOUPAIOT HH(POPMAIIHIO, OTHOIICHHUE K yPOKaM
MHOT'OYTOJIbHUKA HOJTY4EHHYIO U3 PAa3HBIX MaTeMaTUKH; TOHUMAIOT
HUCTOYHUKOB. KOMMYHHKATUBHBIE - | IPUYMHBI ycIieXa B
YMEIOT BBIIOJHATH pa3jInyHbIe yaeOHOU IeATETHLHOCTH;
POJH B TPYIIIE, COTPYAHNYAIOT B JIAI0T a/IeKBAaTHYIO
COBMECTHOM DPELLIEHHUHU 3ajay. OLIEHKY U CAMOOLIEHKY
y4eOHOU NeITeTLHOCTH;
AHATIU3UPYIOT
COOTBETCTBUE
pe3yJibTaToB
TpeOOBaHMSIM
KOHKPETHOM y4eOHOIt
3a1a4u
Brruutanue Pa3nocTh 1ByX BEKTOPOB. . 82, Pemator 3aaun Ha PerynsarusHnsle - onpenenstot nens | [IposBisitor
BEKTOPOB [IporuBononoxHseIil BekTop | B.12, 13, YMHOKCHHE BEKTOpa | yueOHOMN IesSTeTHHOCTH C [I03HAaBaTEJIbHbII
Ne757, Ha YUCIIO IIOMOUIBIO YYUTENS U HMHTEPEC K U3YUECHUIO
762(n), CaMOCTOSITEIBHO, OCYIIECTBISIOT MaTeMaTHKH, criocodam
763(a, 1) MIOUCK CPEJICTB €€ JOCTIDKEHUSL. penieHus: y4eOHbIX

[To3HaBaTenbHbIE - IEPEAAIOT
CoJIep)KaHKE B C)KATOM U
pa3BepHYTOM BHUJIE.
KoMMyHUKaTUBHBIE - YMEIOT
0(opMIIATE MBICTH B YCTHOU U
MMCBMEHHOM pevH C y4eTOM
CUTYalllH.

3aja4; JaloT
TMO3UTHUBHYIO OLICHKY U
CaMOOIICHKY Y4eOHOM
JeATeTIbHOCTH;
aJIeKBaTHO
BOCIIPUHHUMAIOT OLICHKY
YUYHTEIS U CBEPCTHUKOB;
AQHAIN3UPYIOT
COOTBETCTBHUE




pe3yIIbTaToOB
TpeOOBaHUIM
KOHKPETHOU y4eOHOI
3a1a9u

Pemenue 3anau 3agauu Ha IPUMEHECHUE Ne767,76 | Ctposat cymmy u PerynsrusHsble - B 1uajnore ¢ IIpossistor https:/
«Croxxenue u BEKTOPOB 8,769 Pa3HOCTh JABYX U VYUTEIIEM COBEPIIEHCTBYIOT IMO3HABATEILHBIN Jeds0o
BBIYUTAHHE 0oJiee BEKTOPOB, KPUTEPUU OLICHKU U MOJIb3YIOTCS UHTEPEC K U3YUEHHIO e
BEKTOPOBY MOJIb3YIOTCS UMM B XOJI€ OLICHKU U MaTeMaTHKH, crioco0am ru/mr
[TpumeneHue MIPaBUIOM camooreHku. [lo3HaBaTenpHEIE - pemeHns yaeOHbIX z
BEKTOPOB JUIS TPEyroJbHUKA, peoOpa30BBIBAIOT MOJIETH C 3ajad; AT matem
pelIenns 3a1a4 napanjenorpamMmma, IEJIBIO BBISBJICHUS OOIIUX NO3UTHBHYIO OLCHKY 1 atika/
MHOTOYTOJNEHUKA 3aKOHOB, OIPEIEISIONINX CaMOOIICHKY YIeOHOM
pusuxu MPEIMETHYIO 00J1aCTh. JIEATENBHOCTH, httQS: /
KoMMyHUKaTUBHBIE - YMEIOT IIpH aJIeKBaTHO /resh.e
HEOOXOMMOCTH OTCTAaUBaTh CBOKO | BOCIIPHUHHUMAIOT OIICHKY m
TOYKY 3pEHUS, apTYMCHTHPYS €€. VUUTENS U CBEPCTHUKOB; | —, .
AHATIM3UPYIOT ubject/
COOTBETCTBUE 51/
pe3yIBTaTOB
TpeOOBaHMSIM
KOHKPETHOM y4eOHOIt
3aJaqu
IIpoussenenue YMHOXEHHE BEKTOpa Ha m. 83, B. 3HaIoT CBOICTBA PerynsituBHbIe - onpenenstor 1uenb | OOBACHSIIOT caMOMy
BEKTOpa Ha YHUCIIO. yucino. CBoiicTBa 14-17, YMHOXCHHUS BEKTOpa | YU4eOHOH NEATEILHOCTH C cebe cBou HamboIee
YMHOXEHHS BEKTOpa Ha Ne775, Ha YUCII0, YMEIOT ITOMOIIBIO YIUTENS U 3aMETHBIC JOCTHKCHIIS,
YHCIIO 781(0, B), | pemiats 3aja4u Ha CaMOCTOSITEIBHO, OCYIIICCTBIISIFOT MPOSIBIISIOT
776(a, B) | yMHOXEHHE BEKTOpa | TOUCK CPEJCTB €€ JIOCTHKCHUS. MO3HABATEIIHHBIN

Ha 4ucCJIo

[To3HaBaTenbHbIE - IEPEAAIOT
CoJIep)KaHKE B C)KATOM U
pa3BepHYTOM BHUJIE.
KoMMyHUKaTUBHBIE - YMEIOT
0(opMIIATE MBICTH B YCTHOU U
MMCBMEHHOM pevH C y4eTOM
CUTYalllH.

UHTEpeC K H3yYECHUIO
peaMeTa, Criocobam
pemeHns y4eOHbIX
3aja4; JaloT
a/IeKBaTHYIO OLIEHKY U
CaMOOIICHKY y4eOHOM
JeATeTIbHOCTH;
MTOHUMAIOT IPHYHMHBI
ycrexa B yaeOHOH
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JACATCIIBHOCTH

[Ipumenenune 3agaun Ha IPUMEHEHNE . 84, Pemator 3amaum va PerynsituBHEIE - paboTarOT 110 IIposBasitoT
BEKTOPOB K BEKTOPOB No789, TIPUMEHEHHUE COCTaBIICHHOMY IIJIaHy, MMO3HABATEIHLHBINA
peLIeHHIO 3a1a4 790, 805 | 3aKOHOB CIOKEHMsI, | MCIIOJB3YIOT HApSAy C OCHOBHBIMH | MHTEPEC K N3y4EHHIO
BBIYUTAHUS U JJOIIOJIHUTEIbHBIE CPEACTBA MaTeMaTHKH, CIIoco0am
BEKTOPOB, TTOJTy4eHMSI HH(HOPMAITHH. pelieHus y4eOHBIX
yMHOXKeHHs BekTopa | [lo3HaBaTesbHBIE - 3ajad; AT
Ha YHUCIIO0 CaMOCTOSTENBHO MPE/IOoNararoT, HO3UTHUBHYIO OLICHKY U
Kakasi HHopMaIus Hy>KHa JIIs CaMOOIICHKY y4eOHOM
peuieHus y4eOHOH 3a1auH. JeATeIbHOCTH;
KoMMyHHMKaTHBHBIE - YMEIOT aJIeKBaTHO
CITyIIaTh APYTUX, TBITAIOTCS BOCTIPHHUMAIOT OICHKY
MIPUHUMATH IPYTYIO TOUKY 3pEHUS, | YIUTEIS U CBEPCTHUKOB;
TOTOBBI UBMCHHUTH CBOIO TOYKY AHAJIU3UPYIOT
3pEeHHUSL. COOTBETCTBUE
pe3yIBTaTOB
TpeOOBaHHSIM
KOHKpPETHOM y4eOHOI
3aJaqu
CpenHsist TUHUS ITonstue cpeaneit TMHUU 1. 85, B. 3HaIOT, KaKoH PerynstuBHbIE - onpeaensioT 1enb | OOBACHIIOT caMoOMy
Tpanenuu Tpanenuu. Teopema o 19, 20, OTPE30K HA3BIBACTCS | yUeOHOH NEATSIIEHOCTH C cebe cBou Hauboliee
cpenHeit muHUM Tparenmn | Ne793, cpenHel THHUEH TIOMOIIIBIO YUHUTEIS 1 3aMeTHbIE JOCTIKEHUS,;
794,798 | Tpamermu; CaMOCTOSITEIBHO, OCYIIECTBISIOT HPOSIBIISIOT
(bopMyIIHPYIOT U HIOMCK CPEJICTB €€ IOCTHKCHHUSI. MI03HABATEIIbHBIN
JI0Ka3bIBAIOT [lo3naBarenbHBIE - TEpeAfOT UHTEpeC K H3yUECHHIO

TEOPEMY O CpeIHEH
JIMHWUHU Tpaneuun

COJIEpKaHME B C)KATOM U
pa3BEpHYTOM BUJE.
KoMMyHUKaTHBHBIE - yMEIOT
0(OpMIIATE MBICTH B YCTHOU U
IIMCbMEHHOM PEUN C yueTOM
CUTYalllH.

npeaMeTa, criocodam
pemeHns yaeOHbIX
3a7a4; TarT
aJICKBaTHYIO OLICHKY M
CaMOOIICHKY y4eOHOM
JIeSITETbHOCTH;
MTOHUMAIOT TIPUYUHBI
ycrexa B yaeOHOH
JeSITEIEHOCTH




KonTposnbsHas KonTpomns u onenka m.85 IIpumensroT PerynsarusHsle - onpenesaor uens | Ilpossidror
pabora Nel no 3HAHUU U yMEHUN IOJIy4EHHBIE yueOHOI eATETBHOCTH C II03HABATEIIbHBII
TeMme: «Bekropbi» TEOPETUUYECKUE [IOMOIIBIO YUUTEIS U UHTEpEC K U3YUCHHUIO
3HAHUA Ha IPAKTUKE | CaMOCTOSTEIbHO, OCYLIECTBIISAIOT MaTeMaTHKH, criocodam
IIOMCK CPENCTB €€ JOCTIKEHUS. peleHns yueOHbIX
[To3naBaTenbpHbIE - IEpEAAIOT 3az1a4; JaroT
CoJlepyKaHHe B CKATOM U MO3UTHBHYIO OLIEHKY U
pa3BEpHYTOM BUJE. CaMOOLICHKY Y4eOHOM
KoMMyHuKaTUBHBIE - yMEIOT JeSTENbHOCTH;
0(OpMITATE MBICTH B YCTHOU U aJIeKBaTHO
MIACbMEHHOM PEYH C Y4ETOM BOCIIPUHUMAIOT OLICHKY
CUTYaLMii. YUUTEJI U CBEPCTHUKOB;
AHAIU3UPYIOT
COOTBETCTBHE
pe3yJIbTaToB
TpeOOBaHMSIM
KOHKpPETHOM y4eOHOI
3a1a4u
Koopnunater Koopnunate! BexTopa, 1. 86, B. OnpenenstoT PerynsatusHble - B tuanore ¢ OOBSCHAIOT CAMOMY https:/
M BEKTOpaA. JuiiHa BekTopa. Teopema o | 1-3, KOOP/JMHATHI TOUKH YUUTENIEM COBEPIIEHCTBYIOT cebe cBou Hambosee Jedsoo
eroa Pasnoxxenue Pa3JIOKEHUH BEKTOpa 110 Ne911(B, IJIOCKOCTH; KPUTEPHUH OLIEHKHU U TOJIB3YIOTCA 3aMETHBIC JOCTHMXKEHUS;, |,
KOOPAMHAT | poyropa o 1BYM JIBYM HEKOJIJTUHEAPHBIM r), 916(B, | MpPOBOIAT OlEpaliKi | WUMHU B XOJIE OLICHKH H TIPOSIBIISIFOT ru/mr
(7) HEKOJUINHEAPHBIM BEKTOpaM r), 915 HaJl BEKTOpaAMH, camoolieHkH. [To3HaBareabHbIC - IIOJIOKUATEIIBHOE z
BEKTOpam BBIYMCIIAIOT JJIMHY U | CAMOCTOSTENILHO IIPEAIOoIararT, OTHOIIICHUE K ypOKam matem
KOOPJIUHATEI Kakas uH(opManys Hy>KHa IS MaTe€MaTUKH, IMUPOKUH | atika/
BEKTOPA, Yol peleHus yueOHoH 3agaun. HUHTEPEC K HOBOMY
MEXIYy BEKTOpaMH KoMMyHUKaTUBHBIE - YMEIOT yueOHOMY MaTepHay, https:/
CIIyIIATh IPYTUX, IPUHUMATh croco0aM pereHus /resh.e
JpPYTYIO TOUKY 3pEHMUs], TOTOBBI HOBBIX Y4€OHBIX 3ajad, m
U3MEHUTH CBOIO TOUKY 3pPEHUSI. IoOpoXxenaTenbHOe —
OTHOILIEHUE K ubject/
CBEPCTHUKAM; 51/
aZIeKBaTHO
BOCIIPMHUMAIOT OLIEHKY
YUUTENS
CBs13b MEXKAY JeiicTBUS HaJ BEKTOpaMu m. 87, B. PackmanpiBarot Perynsarusnsie - coctaBmsitor miian | [IposBisitor
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KOOpJAUHATaMU 7-8, BEKTOP I10 JBYM BBINOJIHEHHUS 3314, PeIatoT [I03HABATEbHBIH
BEKTOpa U Ne920, HEKOJUIMHEAPHBIM Ipo0JIEMbI TBOPYECKOTO U HHTEPEC K U3YUEHHIO
KOOpJAHHATAMH €T0 919, BEKTOpaM, HAXOJAT ITOMCKOBOTO XapaKTepa. rpeaMeTa, crocodam
Hayaja 1 KOHLa 921(6,B) | KOOpAUHATEI IToznaBaTenbHBIE - peleHns yueOHbIX
BEKTOpA, CaMOCTOSITENBHO IIPEAINOoaraT, 3ajad; JarT
BEITIONTHSIOT Kakas uH(opManys Hy>KHa IS aJIeKBaTHYIO
JefiCTBAS HAL perieHus yaeOHOM 3a1auu. CaMOOIICHKY y4eOHOM
BEKTOpaMH, KoMMyHUKaTHBHBIE - YMEIOT NIPU JeSITENbHOCTH;
3aJaHHBIMU HEOOXOJMMOCTH OTCTAaMBATh CBOIO | IMMOHUMAIOT IIPHIUHEI
KOOpIUHATAMH TOYKY 3pEHUS, apTYMECHTHPYS €€. ycrexa B yaeOHOM
JeSITENIbHOCTH;
AHATM3UPYIOT
COOTBETCTBUE
pe3yIbpTaToB
TpeOoBaHUAM y4eOHOM
3aJaqu
IIpocreiimue Koopaunatsl BexTopa, 1. 88, BeBogst ¢popmynsl | PerynsTuBHBIE - COCTaBISIOT INIAaH | OOBACHSIOT cCaMOMy https:/
3a7a4u B KOOPJMHATHI CEPEAVHBI Ne937, KOOpAWHAT BEKTOpA | BBIIOJHEHMA 3aJ1a4, PEeIIalOT cebe CBOM OT/IeNbHbIC Jedsoo
KOOp/IMHATAX. OTpe3Ka, JTMHA BEKTOPa, 940 Yyepe3 KOOPIAHHATEI MPOOJIEMBI TBOPUECKOTO U OJIMKaMIIIe LIeTH /7
paccTosHIE MEXKAY IBYMS €ro KOHIIa ¥ HauaJla | TIOMCKOBOTO XapakTepa. CaMOPa3BUTHS; urmr
TOYKAMH KOOPJIUHAT ITo3HaBaTenbHBIE - HPOSIBIISIIOT z
CepeaUHEbI OTPE3Ka, CaMOCTOSITEIILHO MPEAIoJIararT, TOJIOKUTEIIBHOE matem
JUTMHBI BEKTOpa 1 Kakasi HH(opManus Hy>KHa 15 OTHOUICHHUE K yPOKaM atika/
PacCTOSHUS MEXIY penieHus yaeOHOM 3a1a4u. MaTeMaTUKH, IIUPOKUI
JIBYMSI TOUYKaMU KoMMyHUKaTUBHBIE - yMEIOT HHTEpEC K HOBOMY https:/
B3IJISIHYTh Ha CUTYALUIO C HHOM yueOHOMY MaTepuaiy, /resh.e
HO3ULIMU U IOTOBOPUTHCS C croco0aM pereHus du—ru/s
JOAbMH UHBIX MTO3ULIHH. HOBBIX YYEOHBIX 3a1aq; |~ .
JTo0poxenaTeTbHOS ubject/
OTHOUICHHUE K 51/
CBEPCTHHKAM;
aJIeKBaTHO
BOCIIPHUHUMAIOT OIICHKY
YUUTEIS
Pemenue 3agau no 3agauu no teme «Metox . 89, Pemarot 3agauu ¢ PerynaruBHsbIe - paboTaroT 1o [posBisitoT
Teme: «Mertox KOOPJIMHAT» Ne932, MTOMOIIBIO popmMyIT COCTaBJICHHOMY IIJIaHy, MIOJIOKUTEIILHOE
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KOOPJIUHATY 935 KOOpAHMHAT BEKTOPa, | HUCIOIB3YIOT HAPSy C OCHOBHBIMHU | OTHOIIEHHE K ypOKam
KOOpJUHAT U JOTIOJTHUTEJIBHBIE CPENICTRA. MaTeMAaTUKH, IUPOKUN
CepeUHbI OTpe3Ka, [To3naBaTenbpHBIE - 3aIIUCHIBAIOT HUHTEpEC K HOBOMY
JUTMHBI BEKTOpa 1 BBIBOJIBI B BUJIE MTPaBUI "eCliu. .., yueOHOMY MaTepuay,
PacCTOSHUS MEXIY TO...". KOMMyHHKAaTUBHBIC - Croco0aM pereHus
JIBYMsI TOUKaMU. YMEIOT OPTaHU30BBIBATh yIeOHOE HOBBIX YUeOHBIX 3a/1ad,
B3aUMOJEUCTBUE B IPYIIIIE. IOOpoXKeIaTeIbHOe
OTHOILIEHUE K
CBEPCTHHUKAM;
aJIeKBaTHO
BOCIIPUHUMAIOT OLICHKY
YUUTEINS
YpaBuenue YpaBaeHue okpyxHocTH | 1. 90, 91, | BeBousAT ypaBHeHUs | PerynsatuBHBIC - pabOTarOT 10 [IposBasitoT
OKPY>KHOCTH. IpsIMON Ne941, OKPY>XHOCTH U COCTaBJICHHOMY IIJIaHYy, [I03HABaTEIbHbII
YpaBHeHHE 959,970 | mpsMoIiA, cTposIT HCTIONIB3YIOT HApsITy C OCHOBHBIMHU | MHTEpEC K U3YUYCHHUIO
npsmoit MeToz OKPY>KHOCTb U U JONOJHUTEIBHbBIE CPENICTBA. mpeaMeTa, Crocodam
KOOPIMHAT MpH IpsIMBIE, 3aJJAaHHBIC [To3HaBaTeNnbHBIE - COMOCTABISIOT | pelIeHus y4eOHbIX
peleHnn YPaBHEHUAMHU U OTOMPAIOT HHPOPMAIIHIO, 3a/1a4; JarT
TCOMETPHUECKHX MOJIy4YEHHYIO U3 Pa3HbIX aJIeKBaTHYIO §
UCTOYHUKOB. KOMMYHHMKATHUBHBIE - | CAMOOLIEHKY YU4eOHOM
sajnat, YMEIOT BBITIOJHATH Pa3JInYHbIC JIeSITEeNLHOCTH;
HPaKTHYCCKUX POJTH B TPYIIITE, COTPYAHUYAIOT B MOHHMMAIOT IIPUYUHBI
3aJ1a4 COBMECTHOM PCIICHUM 3aJ1a4H. ycrexa/Heycrnexa B
y4eOHOH NeATENbHOCTH;
AHATU3UPYIOT
COOTBETCTBUE
pe3yIpTaToOB
TpeOOBaHHUAM YICOHOM
3a1a4u
Koopaunatst 3agauu no Teme «Metox m. 92, 3anuceIBarOT PerynsatusHble - onpenenstor 1enb | BripaxaroT
ToUYeK KOOPIHHAT Ne972(a, | ypaBHeHHA NPSIMBIX | y4yeOHOU JESATETBHOCTH C MOJIOKUTEIBHOE
NepeceueHus 0), U OKPY>KHOCTEH, MIOMOLIBIO YUUTENS U OTHOULIEHUE K IPOLECcCY
974(a), HCTIONB3YIOT CaMOCTOATEIBHO, OCYIIECTBIISIOT MO3HAHUS; aJIeKBaTHO
OKPYKHOCTH I 979 ypaBHEHUS NPU MOKMCK CPEJICTB €€ JOCTHXKEHHUS. OLIEHUBAIOT CBOIO

IpsAIMOMH Peruenue
3a7a4.

pelIeHny 3a/1a4,
CTPOSIT OKPY’KHOCTH

Ilo3HaBartenbHBIE - nepeaaroT
COACPIKaHNE B CIKATOM,

y4eOHYIO AeSTeIbHOCTb;
IIPUMEHSIOT IIpaBuiia




U TpsIMBbIC, 33/1aHHbIE | BEIOOPOYHOM U Pa3sBEpHYTOM BHUJE. | JEIOBOTO
YpaBHEHUSIMH. KoMMyHUKaTUBHBIE - YMEIOT COTpyIHUYECTBA
OpTraHU30BBIBATH y4eOHOE
B3aMMOJICUCTBHUE B IPYIIIIE.
KonTposnbHas KonTpoins u onenka IToBTopur | Ilpumenstor PerynsruBHbIE - IOHUMAIOT IIpossistor
pabota Ne2 mo 3HaHUHN U YMEHUI b II. 66-67 | moMy4eHHBIC TPUYHHBI CBOETO HEyCIeXa u TT03HABATEIbHBIN
Teme: «Metox TEOPETUUECKHUE HaXOJAT CIIOCOOBI BBIXOJA U3 3TOM | MHTEpEC K U3YUEHHIO
KOOpAHMHAT 3HAHUSA Ha MpaKTHKe | cuTyanuu. [lo3HaBaTenbHbIE - peaMeTa, OLCHUBAIOT
MepeaatoT CONepKaHNE B CKATOM CBOIO yIEOHYIO
WU pa3BEpHYTOM BHJIE. JIeSITENIbHOCTD,
KoMMyHUKaTUBHBIE - YMEIOT MPUMEHSIOT IpaBUiia
CITyIIaTh APYTUX, IPUHAMATH ZEITOBOTO
IOpYTYIO TOUKY 3pSHHSI, H3MEHHUTh COTpyIHHYECTBA
CBOIO TOUKY 3PEHHSL.
CootHome | CuHYC, KOCHHYC, Cunyc, KocuHyc, Taarerc. | m. 93-95, | Berumcmstor cunyc, | PerymsruHsle - oOHapykuBaroT U | [IposiBisioT
HMA MexXay | TaHreHc. OCHOBHOE OcHoBHOE B. 1-6, KOCHHYC, TAHTEHC (hopMyIHpYIOT yIeOHYIO YCTOWYMBEIA U IINPOKHUI
CTOPOHAMM | TPUTOHOMETPUYECK TPUTOHOMETPUUECKOE NelO11, yriaos ot 0 no 180, npo0IeMy COBMECTHO C YUHTENIEM. | MHTEpEC K criocodam
U yrjiaMmu 0€ TOXKIECTBO TOX1ecTBO. DOpMYITBI 1014, JIOKa3bIBAIOT [To3HaBaTeNbHBIE - COTIOCTABIISAIOT | PEHICHHS
Tpeyroibu | OmnpeneicHue npuseneHus. Cunyc, 1015(6, ) | ocHOBHOE 1 OTOMPAIOT HH(POPMAITHUIO, MMO3HABATEILHBIX 33134,
HKA. TPUTOHOMETpHYE KOCHHYC, TAHT€HC yTJIOB OT TPUTOHOMETPHUECKO | MOJYYEHHYIO U3 pasHbIX MOJIOKUTEIBHOE
CraJsipHo CKHX ()yHKLMIA 0? no 1807 € TOKAECTBO, 3HAIOT | UCTOYHHUKOB (CIPABOYHHKH, OTHOIIIEHUE K YPOKaM
e 0° bopmyiy st Wurepuer). KoMmMyHHKaTUBHBIE - MaTEMaTHKH, Jaf0T
npoussenae }111;(1)2]3 oT Ao BBIYUCIIEHUS YMEIOT IIOHUMATh TOYKY 3pEHUS OLIEHKY pe3yIbTaToOB
HHe ' KOOpPJIMHAT TOYKH JIpyTroro, Ciaymarh JIpyr Apyra. CBOCH yueOHOM
BEKTOPOB JEeSTebHOCTH
(17 v)
Cunyc, KOCUHYC, Cunyc, KOCUHYC, TaHI'€HC. Nel013 Brruucnstor cunyc, PerynstusHble - B 1uanore ¢ ITpunumarot u
tanreHc. OCHOBHOE OcHoBHOE (6, B), KOCHHYC, TAHT€HC VYUTEIIEM COBEPIIEHCTBYIOT OCBaMBAIOT POJIb
TPUTOHOMETPUYECK TPUTOHOMETPUYECKOE 1017(a, yrios ot 0 go 180, KPUTEPUU OLIEHKH U MOJIB3YIOTCS oOyuaronierocs;
0€ TOXKJECTBO. TOXkAeCTBO. POPMYIIBI B), JIOKa3bIBAIOT HMHU B XOJI€ OLEHKH U MIPOSABIISIOT
q)OpMyJIBI npuseneHusi. Cunyc, 1019(a, B) | ocHOBHOE camoolieHkH. [lo3HaBaTenbHEIE - [M03HaBaTEILHBIN
TIPUBEICHUS KOCHHYC, TAHT€HC YTJIOB OT TPUTOHOMETPUYECKO | 3aIMCHIBAIOT BHIBOJIBI B BUE HUHTEPEeC K U3yYEHUIO

0?7 mo 1807

€ TOXACCTBO, 3HAIOT

mnpasui "ecnd..., 1o...".

nopeameTa; JarT




bopmyity s
BBIYHCIICHUS
KOOP/MHAT TOYKU

KoMMyHUKaTUBHBIE - YMEIOT
0(opMIIATE MBICTH B YCTHOU U
MMICbMEHHOHN PEYH C YIETOM
pEeYeBbIX CUTYaLUH.

aJICKBAaTHYIO OIICHKY
cBOEH yueOHOU
JeSTeIbHOCTH

DopMmyInbl @opmyisl 11 BeluncaeHus: | Nel016 3Ha0T GOPMYIIBI PerynsrusHsble - B 1uajnore ¢ OOBACHAIOT OTJINYUS B
HPUBEIEHMUSL. KOOPJIUHAT TOYKU [IPUBEACHUS; YUHUTENEM COBEPIICHCTBYIOT OLIEHKaX OJHOH U TOH
DopMyIIBI IS ¢dopmyny s KPUTEPUU OLICHKU U MOJb3YIOTCS K€ CUTyalluH pa3HbIMU
BBIYHMCIICHUS BBIUUCIICHUS UMM B XOJI€ OLICHKU U JIOABMH, IPUHUMAIOT
KOOPJIUHAT TOUKU KOOPJIUHAT TOYKU camMooLeHKH. [To3HaBaTenbHbIE - pOIb YUECHHKA,

3aIUCHIBAIOT BBIBOJIBI B BUJIE HPOSIBIISIOT

MIPABUI «ECIH ..., TO ...». MI03HABATEIbHBIN

KoMMyHUKaTHBHEIE - yMEIOT HHTEpEC K U3YUYEHHIO

0(hOPMIIATH CBOM MBICIIM B YCTHOH | TIpeaMeTa

U IIMCbMEHHOU peut ¢ y4eTOM

PEUYEBBIX CUTYyAIUH.
DopMyIIbI ®opmynel s Beraucaenus | Nel021,1 | 3naroT hopmyIsr PerynatuBHbIE - MTOHUMAIOT OOBSCHAIOT CAMOMY
IIPUBEJECHMUSL. KOOpAMHAT TOYKU 022 IIPUBEJICHUS, IIPUYMHBI CBOET0 HEyCIEXa U ce0e cBom HamnboIee
DopMynbl 115 bopmyiy st HaXOJAT CIOCOOBI BBIXOJA U3 3TOH | 3aMeTHbIE TOCTHKEHHS,
BBIUMCIICHUS BBIUUCIICHUS cutyauuu. [lo3HaBaTenbHbIe - IPOSIBIISIOT
KOOPJIMHAT TOUKU KOOPJIMHAT TOUKU JIeNAr0T MPEAToIoxKeHne 00 MI03HABATEIbHBIN

nH(pOpMaIK, KOTopas Hy)KHa JUIA | HHTepec K H3yUECHHIO

peleHus yueOHo 3agaui. npeaMeTa, JaT

KoMMyHHKaTHBHBIE - YMEIOT a/ICKBaTHYIO OIICHKY

KPUTHUYHO OTHOCHUTBCS K CBOEMY pe3yIbTaTOB CBOCH

MHEHHIO. yueOHOU AeATETbHOCTH
Teopema o ®opMyIbl, BRIpaKaroIre 1. 96, Joxa3bIBaioT PerynstuBHbIe - MOHUMAIOT OOBACHSIOT CAMOMY
IUIOLA U IUIOIA/b TPEYTOJbHHUKA Nel018 TEOpeMy O IUIOLAAU | MPUYHMHBI CBOETO HEyCIexa U cebe cBOM Hamboee
TPEyroJabHUKA. gepes /IBe CTOPOHBI 1 yron | (), TPEyroJbHUKA, HaXOJAT CIIOCOOBI BBIXOJa U3 3TOI | 3aMeTHbIE JOCTHKEHHS

MEXKIY HUMU 1020(6, NIPUMEHSAIOT TeopeMy | cuTyauuu. [lo3HaBaTenbHbIE -
B), 1023 MIPY PEIICHUN 3329 | JEeJIAlOT MPEATOJIOKEeHHE 00

UHPOPMAIUH, KOTOPast Hy)KHA IS
pelnieHus yaeOHOM 3a1a4u.
KoMMyHHKaTHBHBIE - YMEIOT
KPUTUYIHO OTHOCUTBCS K CBOEMY




MHCHHIO.

Teopema cuHyCOB, Teopema cuHyCOB. m. 97-98, | JlokaspBaroT PerynsituBHEIE - paboTarOT 110 OOBSACHSIOT OTJINYHS B https:/
Teopema [Tpumeps! npuMeHEeHUS B. 7-8, TEOpEMY CHHYCOB, COCTaBIICHHOMY IIJIaHy, OIICHKAaX OJHOW U TOU Jedsoo
KOCHHYCOB TEOPEMbI CHHYCOB IS Nel025 TeopeMy KOCHHYCOB, | HCIIOJB3YIOT OCHOBHBIC U )K€ CUTyallul pa3HbIMA |
BBIYUCIICHUS 3JIEMCHTOB (r, ), MPUMEHSIIOT 3TU JIONIOJIHUTENBHBIE CPEACTBA JIOABMH, AAIOT ru/mr
TpPEeYroJbHUKA 1024,103 | TeopeMsl pu (cipaBouHas muTeparypa, aJICKBaTHYIO OLICHKY z
2 peleHny 3anaq cpenctea UKT). [lo3HaBaTenbHble | pe3ysbTaTaMm CBOEH matem
- COIIOCTABJISIOT U OTOUPAIOT y4eOHOH JieATeNbHOCTH, | atika/
HHPOPMAIHIO, TIOTYYSHHYIO U3 MIPOSIBILTIOT HHTEPEC K
pa3HbIX HCTOYHUKOB peaMETY httQSi /
(cripaBounukH, HTEpHET). /resh.e
KomMmyHUKaTHBHEIE - YMEIOT du.ru/s
B3TJIAHYTH HA CUTYAITHIO C MHOM ﬁ
TMO3UIIUU U TOTOBOPUTHCH C M
JFOAEMH WHBIX TIO3UIIHH. 51/
[MpakTuyeckoe 3amauu Ha WCIIONB30BaHMe | 1. 99, [pumensttor PerynstuBHbIC - onipenenstoT nens | [posmsistor
TIPUMEHEHHE TEOpEM CHHYCOB U Nel057, TEOpPEMbI CHHYCOB U | yueOHOH AeATeNbHOCTH, YCTOMYUBBII HHTEPEC K
TeopeM CHHYCOB KOCHUHYCOB 1028 KOCHHYCOB IPH OCYILECTRIISIOT MTOMCK CPEJICTB €€ | crmoco0am pereHus
pelIeHny 3a1a9 noctmwkenns. [lo3naBaTenbHEIE - MMO3HABATENBHBIX 32124,
1 KOCHHYCOB HepealoT CoJePKaHUE B CKATOM, | MOJIOKHUTEIBEHOE
Pemenne BEIOOPOYHOM U Pa3BEPHYTOM BHIE. | OTHOIICHHE K YPOKaM
TPEYTOIbHUKOB KoMMyHUKaTHBHEIE - YMEIOT MaTEeMaTHKU
MIPUHUMATH TOYKY 3PEHMS APYroro
[TpakTryeckoe 3amauu Ha ucmoib3oBaue | 1. 96-99, | PemaroT 3amaum Ha PerynstuBHEIC - peaersiioT enb | OOBACHIIOT caMOMy
TIPUMEHEHHE TEOPEM CHHYCOB H Nel034, HACIIONIb30BaHUE y4eOHOM eATEIbHOCTH C cebe CBOH OTZENbHbIE
TeopeM CHHYCOB KOCHUHYCOB 1036 TEOpEM CHHYCOB U MOMOIIIBIO YYUTENS | OJKaiIme nenu
KOCHHYCOB CaMOCTOSITENBFHO, OCYIIECTBIIIOT CaMOpPa3BUTHS,

Y KOCUHYCOB
Pemrenne
TPEYrOJIBbHUKOB

TIOWCK CPEJICTB €€ JOCTIKECHHS.
[To3HaBaTeNbHBIE - COMOCTABIISIOT
" oTOMparoT nHMOpMaIHIio,
MOJYYEHHYIO M3 Pa3HbIX
HUCTOYHUKOB. KOMMYyHHKATHBHBIE -
YMEIOT B3IJISIHYTh Ha CHUTYAIHIO C
WHOM TO3UIIMU U JOTOBOPUTHCS C

MPOSIBIISIIOT UHTEPEC K
W3YUYEHUIO TIpeIMETa,
JAI0T MOJIOKUTENIBHYIO
OLIEHKY 1 CAMOOLICHKY
pe3yJibTaTam
JESITEIbHOCTU
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JIFOJbMH UHBIX TTO3UIIHH.

Pemenne Pemrenue TpeyronpHUKOB . 100, 3HAIOT aNTOPUTM Perynsarusnsie - Onpenensror IIposBasitoT https:/
TPEYroJIbHUKOB Nel060 petieHus 1eb y9eOHOU eSTeIbHOCTH, MMO3HABATEILHBINA Jedsoo
HpI/IMeHeHI/IC (1), MPaKTUYECKUX 3a1a4 | OCYIIECTBIAIOT IIOUCK CPELCTB €€ HHTEPEC K U3YYEHUIO W
TEOPEM B 1061(6), | Ha HaxoXJeHHE ocymecTsiaeHus. Ilo3HaBaTenbHble | MAaTEMaTHKH, clocodaM | “———
peleHnH 1037 JUTMHBI CTOPOHBI - 3aIIMCHIBAIOT BHIBOJBI B BUIE pelieHus y4eOHBIX -
TPEYroJIbLHHUKA 110 MPAaBUII «ECIIH ..., TO ...». 3aJa4, JarT matem
T€OMETPUUECKUX :
JIBYM JIPYTUM KoMMyHUKaTHBHEIE - YMEIOT MO3UTHBHYIO OLIEHKY U atika/
3a1aq OpTraHHU30BBIBATH ydeOHOE CaMOOIICHKY y4eOHOM
B3aMMO/ICHCTBHE B IPYIIIIE. JEeSITeNIHOCTU https:/
[resh.e
du.ru/s
ubject/
51/
Pemenne Pemrenne TpeyronbHUKOB Nel026,1 | 3Hator asiroput™ PerynstuBHbIC - 0OHapyxuBatoT | [IpuHUMAaIOT H
TPEYroJIbHUKOB 030 PEUICHUs KITIOUEBLIX | GOPMYIUPYIOT y4eOHYIO OCBaMBaIOT COIMAIIbHYIO
[TpumeHenue 3aad, npoOJieMy COBMECTHO C YUUTENIEM. | pOJib O0YYaroIIerocs;
TeopeM B MpaKTUIeCKuX 3a1a4 | [lo3HaBaTenbHEIE - AETAIOT MIPOSIBISTIOT MOTUBBI
peleHnn Ha BBIYMCIICHUE IpeAnooxeHus 00 nHpopmanny, | cBoeit yueOHON
TUTOTIA M KOTOpast Hy>KHa JIJIsl peIlIeHHsI JIeSITEeNLHOCTH;
T€OMETPUUECKUX . . .
TPEYTOJIbHUKA, MpeIMEeTHOH yueOHOM 3a1adH. MOHUMAIOT JINYHOCTHEIH
3anat JUTHHBI CTOPOHBI KoMMyHUKaTHBHEIE - YMEIOT CMBICIT YICHHSI
TPEYroJIbHUKA I10 CIyLIATh APYTUX, IPUHUMATH
IBYM yTiaM U TOYKY 3pEHUS APYroro, U3MEHUTh
CTOPOHE MEXIY CBOIO TOUKY 3PEHHUSL.
HUMH
Pemenne Merons! penieHus 3aaad, Nel033,1 | IIpoBoasat PerynstuBHBIE - paboOTArOT IO OOBACHAIOT cCaMOMY
TPEyroJIbHUKOB CBSI3aHHEBIC C 035 HU3MEPUTEIIbHBIE COCTaBJICHHOMY ILJIaHy, ceOe cBom HamboIee
[MpumeHenue HU3MEpPUTETLHBIMU paboTsl, HCTIONB3YIOT OCHOBHBIE U 3aMEeTHBIC JOCTHKEHIS;
TeopeM B paboTtamu OCHOBaHHbIE Ha JIOTIOJIHUTENbHBIE CPEICTBA MIPOSIBJISIOT
peleHuH HCTIOJIE30BAaHUU uHpopmarmn. [lo3HaBaTenbHEIC - MOJIOKUTEIBHOE
TEOPEM CHHYCOB, MIEpeaatoT COEPKAHNE B CKATOM, | OTHOIICHHE K YpOKaM
TCOMCTPHHCCKIX 0OPOYHOM W Pa3BEPHYTOM MaTEeMaTHKH, ITUPOKUI
- KOCHHYCOB BBIOOD pa3BepHYT , NP

BUAC. KOMMyHI/IKaTI/IBHBIC - YMCIOT

HUHTEPEC K HOBOMY
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IIpU HEOOXOAUMOCTH OTCTaUBATh
CBOIO TOUKY 3pEHHUS,
apryMeHTHpYs €€, IIOATBEPKIast
apryMeHTsl paKkTaMu.

yueOHOMY MaTepuaiy,
Croco0aM pereHus
HOBBIX y4eOHBIX 3a]1a4;
JOOpOXKEIaTeTEHOES
OTHOILICHUE K
CBEpPCTHHKaM; Jal0T
aJICKBaTHYIO OIICHKY
y4eOHOH JeAaTeNbHOCTH

Penrenne 3amay mo 3aa4yy Ha UCIOJIB30BAHUE Nel1038 [Tonw3yroTcst PerynstuBHBIC - onpenensoT 1eib | OOBACHAIOT CaMOMY
TeMe: TEOpeM CHHYCOB U TEOpeMaMM CHHYCOB | y4eOHOH IeATEeIIbHOCTH C cebe cBou HamboJee
«COOTHOIICHHS KOCHUHYCOB Y KOCHHYCOB TIpH MIOMOIIIBIO YYUTETS U 3aMETHBIC JOCTHKCHMUS;
MEXITy CTOPOHAMHU pelIeHuY 3a1a9 Ha CaMOCTOSTEIBHO, OCYIIICCTBIISIFOT MIPOSIBIISIOT
U yrilaMu perieHue ITOVCK CPEJICTB €€ JTOCTHKEHUSI. MTOJIOKUTENBHOE
TPEYTOJIbHUKA» TPEYTrOJIbHUKOB, ITo3naBaTenbHBIC - 3aMMMCHIBAIOT OTHOIIIEHHE K YpOKaM
HaXOT IIJIOLIAIN BBIBOJIBI B BHJIC MTPABUJI "€CIIH...., MaTeMaTHKH, IITHPOKHH
TPEYroJbHUKA U 10...". KOMMyHUKaTUBHBIE - YMEIOT | HHTEPEC K HOBOMY
napasuienorpaMmma OpTraHU30BBIBATH y4eOHOE y4eOHOMY MaTepuaty,
4yepes CTOPOHBI U B3aMMO/ICHCTBHUE B IPYIIIIE. crocobam penieHus
CUHYC yTJIa HOBBIX YUCOHBIX 3aJ1a4;
JIo0pokenaTenbHOe
OTHOIIICHHUE K
CBEPCTHUKAM; JIAl0T
aJICKBaTHYIO OLIEHKY
y4eOHOH JIeATebHOCTH
Pemenwne 3amad no 3aauM Ha UCMOJB30BaHUE Nel031 Pemraror 3amaun, PerynsaruBabie - cocTaBisitoT iaH | OOBSCHAIOT OTJIMYUS B

TeMe:
«CoOTHOIICHUS
MEXIYy CTOPOHAMH
U yriaM#u
TPEYTOJIbHUKA»

TEOpeM CHHYCOB U
KOCHHYCOB

CTpOSIT yTJIbI,
BBIUUCIISIOT
KOOPAMHATHI TOUKH C
MTOMOIIIBIO CHHYCA,
KOCHHYCA H
TaHT€HCa yrJa,
BBIYUCIISIIOT
IJI0L1a1b
TPEYToJIbHUKA IO
JIByM CTOPOHAM H
YTy MEXIy HUMU,

BBITIOJIHEHHS 3aJJaHUA COBMECTHO C
y‘H/ITeJ'IeM. HOSHaBaTeHBHBIe -
3aIIMCHIBAIOT BHIBOABI B BUIC
MPaBUII «ECIH ..., TO ...».
KOMMyHI/IKaTI/IBHBIe - YMC}OT
0(OpMIIATE CBOM MBICITU B YCTHOM
Y TUCbMEHHOM Peyu C y4eTOM
pEYEBBIX CUTYAIINH.

OIIEHKaX OIHOW U TOU
Xe CI/ITyaIlI/II/I paSHBIMI/I
JIOABMU, TIPOSIBIISIIOT
IMO3HaBaTEJILHBIN
WHTEPEC K U3yUEHUIO
npeaMeTa, 1aT
aJICKBATHYIO OLICHKY
CBOCH y4eOHOM
JIeSITeIbHOCTH




pelarT
TPEYTOJIbHUKY;
OOBSICHSIOT, YTO
TaKOE YTOJl MEXKITY
BEKTOpaMH.

Cxamsipaoe [TonsiTue yria mexmy m. 101, 3natot onpesnenenne | PerymstuHbIC - onpenenstor nens | [lormmaroT
MIPOU3BECHHE BEKTOpaMH, CKaJIIpPHOE 102, CKaJISIPHOTO y4eOHOH esATeIbHOCTH, HEOOXOAMMOCTD yUCHHS,
BEKTOPOB. npousBefieHne BekTopoB 1 | Nel1039 MIPOU3BECHHUS OCYIIECTBIISIOT IIOMCK CPEACTBA €€ | OCBAaUBAIOT U
€r0 CBOWCTB, CKAJISIPHBIN (B), BEKTOPOB, YCIIOBHE noctmkenns. [lo3naBaTebHEIE - MIPUHUAMAIOT
KBaJpaT BEKTOpa 1040(0), MEePIEeHANKYIISIPHOCT | JENal0T MPEANoNI0KeHUs 00 COIMAJIBHYIO POJIb
1042(a, B) | u BEKTOpOB. uHpOpMaIMK, KOTOpas Hy)KHa U1 | 00y4aromierocs, 1arT
peleHns y1eOHOH 3a1aqm. aJICKBaTHYIO OIICHKY
KomMmyHUKaTHBHEIE - YMEIOT pe3yibpTaTaM CBOCH
OTCTanuBaTh CBOIO TOUKY 3PCHUS, y4eOHOH JeATeNbHOCTH
apTyMEHTHPYS €€, IIOATBEPKIATh
apryMeHTHI (haKTaMH.
CxasipHOe ITonstue ckansapHOro . 103, Bripaxatot PerynsruBHble - NIOHUMAIOT OOBSACHAIOT CAMOMY
TIpou3BEACHUE MPOU3BEIICHUSI BEKTOPOB B 104, B. CKaJIIPHOE TPUYHHBI CBOETO HEyCIeXa u cebe cBom HamboITee
BEKTOpPOB B KOOpJHMHATaX U €ro 17-20 MIPOU3BEICHHUE HaXOT CITOCOOBI BEIXO/IA M3 OTOH | 3aMeTHBIE JOCTHKEHMS,
KOOpAMHATAX CBOICTBa BEKTOPOB B cutyanuu. [lo3HaBaTenbHbIC - MPOSBIISIOT
CxansipHoe KOOpIMHATAX, 3HAIOT | AETAfoT IPENnoIoKeHne 00 T03HABATEIBHBIN
TIPOM3BE/ICHIE €ro CBOICTBA, UHPOPMAITIH, KOTOpas Hy’Ha JUIS | MHTEPEC K U3YHEHHIO
BEKTOPOB, €r0 YMEIOT pelaTh pemeHns yaeOHoH 3agaqmn. peaMeTa, JaloT
3a/1a4u KoMMyHUKaTHBHBIC - YMEIOT aJICKBaTHYIO OILIEHKY
MIPUMEHEHUE IS .
KPUTHYHO OTHOCHUTBCS K CBOEMY pe3yJabTaTOB CBOEH
HaXOKACHAA MHEHHUIO. y4eOHOH JIeATebHOCTH
JUIMH H yTJIOB
IIpnmenenne 3anayu Ha IPUMEHEHUE Nel052, 3HaroT onpeneneHue | PerynsatuBHbIe - MOHUMAIOT OOBACHAIOT cCaMOMY
CKaJIIPHOTO TEOPEM CHHYCOB H 1047(6) CKAJIIPHOTO MIPUYMHBI CBOETO HEyCIIEXa H cebOe cBom HamboIee
MIPOM3BEICHNUS KOCHHYCOB U CKaJISIPHOT'O MIPOM3BEICHUS HAXOJAT CHOCOOBI BEIXOJa U3 3TOW | 3aMETHBIC TOCTIKEHHUS
BEKTOPOB K MIPOU3BEJCHHS BEKTOPOB BEKTOPOB, YCIIOBHE cutyanuu. [lo3HaBarenbHble -
pEILEHUIO 3a1a4. MEPIEeHANKYIISIPHOCT | JEJIaloT NPEANoIoKeHUe 00
1 BEKTOPOB, uH(pOpMAIMH, KOTOpask Hy>KHA IS
BEIPAKAIOT pemeHns yaeOHoH 3a1aqm.
CKaJISIpHOE KoMMyHUKaTUBHBIE - YMEIOT




MIPOU3BEJICHHE B
KOOpAMHATAaX, 3HAIOT
€ro CBOMCTBa

KPUTUYHO OTHOCUTHCA K CBOEMY
MHCHHIO.

KonTponbHas KonTpons u onienka [oBTopur | IlpumeHsroT PerynsaTuBHBIE - paboTAIOT TIO OOBACHAIOT CaMOMy
pabota Ne3 o 3HAaHUH U yMEHUH b 1. 21, MOJTy4eHHbIE COCTaBJICHHOMY IUIaHY, ceOe cBoM Hauboee
TeMe: 46 TEOPETUYECKHUE HCIIOJIB3YIOT OCHOBHBIE U 3aMeTHbIE JOCTHKEHHUS,
«CooTHolIeHUE 3HAHUS Ha MPAKTUKE | JOMOJIHUTENbHBIE CPEICTBa MPOSIBIISIFOT
MEXIy CTOPOHAMHU noJy4eHus HHPOpMaIHH. MO3HABATEIIbLHBIN
U yriiaMu [To3HaBaTenbHBIE - IEPEAAIOT HHTEpeC K U3y4EHUIO
TPEYTOJIbHUKAY» COJICp)KaHHE B CXKATOM MU npeaMeTa, AT
pa3BEpHYTOM BHJE. a/ICKBaTHYIO OIICHKY
KoMmmyHuKaTUBHBIE - YMEIOT pe3yibTaToOB CBOECH
OTCTauBaTh CBOIO TOUKY 3pPEHUS, yaeOHOU IeATETFHOCTH
apryMeHTHpYs €€, TOATBEPKIaTh
apryMeHTHI (haKTaMH.
Jnuna IIpaBunpHBIN [ToHsATHE IPaBUIIBHOTO . 105, 3natoT onpeseneHue | PerynsaTuBHBIE - pabOTAIOT IO JlaroT noI0KUTENBHYIO
OKPY’KHOC | MHOTOYT'OJIBHUK. MHOT'OYT'OJIbHHKA. Nel081 IIPaBUILHOTO COCTaBJICHHOMY IIJIaHY, aJICKBATHYIO
TH U dopmyrna ans BeraucieHus | (a, 1), MHOT'OYTOJIbHUKA HCIIOJIB3YIOT OCHOBHBIE U CaMOOIIEHKY Ha OCHOBE
JI01Ab yrIJla mpaBWIbHOTO N- 1083(r), JOTIOJTHUTEINIBHBIE CPEACTBA IS 33/IaHHBIX KPUTEPHUCB
kpyra (16 YTOJIbHUKA 1084() HOJTy4eHHs HHPOpMAIU YCIIEIIHOCTH yueOHON
q) (cripaBouHas IUTEpATYypa, JESTENbHOCTH,
cpeactea UKT). [lo3HaBaTtenbHble | MPOSIBISAIOT
- 3aMKCHIBAKO BHIBOJIBI B BUJIC MO3HABATEIIHHBIN
HPABUII «ECIH ..., TO ...». HHTEPEC K MPEeaMETy
KoMMyHUKaTUBHBIE - yMEIOT
OTCTauBaTh CBOIO TOYKY 3PCHUS,
apryMEHTHpYS ee.
OKpyXHOCTBb, Teopemsl 00 okpyxkHOCTH, | 1. 106, 3Ha0T ¥ NPpUMEHSIOT | PerynaruBHeie - coctaBnsioT miad | IIposBisitor
OITMCAaHHAsI OKOJIO OIMMCAHHOU OKOJIO 107, B. 3, | Ha mpakTHKe BBITIOJTHEHHMS 3aJJaHUM COBMECTHO C | ITOJIOKUTEJILHOE
IIPABUJILHOTO IIPaBUJIBHOTO 4, TeopeMy 00 yuuteneM. [lo3HaBaTenbHbIE - OTHOILIEHUE K YpOKaM
MHOTOYTOJIbHUKA MHOTOYTOJIbHUKA U Nel087, OKPY>KHOCTH, JIEJIAI0T NPEANONI0KEHU 00 MaTeMaTHKH, IIUPOKHA
OKpPY)XHOCTH, BriricanHoi B | 1088 OIMHMCaHHOW OKOJIO uHpOpMaIMH, KOTOpasi Hy)KHa JUIsI | HHTEpec K criocobam
HEro [IPaBUWJIBHOTO peIIeHHs IpeAMETHON yIeOHO pelIeHns] HOBBIX
MHOT'OYTOJIbHUKA. 3anaud. KoMMyHHKaTHBHBIE - yueOHbIX 3a]a4,

IIOHUMAKOT MMPUYINHBI




NOHHUMAKT TOYKY 3pCHUS APYTroro.

ycmexa B cBoell yueOHoM

JeSTeTbHOCTU
OKpYKHOCTB, Teopemsl 00 okpyxHOCTH, | 1. 106, 3HAIOT U IPUMEHSIOT
OITMCaHHAas OKOJIO OIKMCAaHHON OKOJIO 107, 8. 3, | Ha mpakTHKe
MPaBWIBHOTO MPAaBUIBHOTO 4, TeopeMy 00
MHOTOYTOJIFHIKA MHOTOYTOJIEHUKA U OKPYXHOCTH,
OKPY>KHOCTH, BIIICAHHOM B OMHUCaHHON OKOJIO
HEro MIPaBUIILHOTO
MHOTOYTOJIbHUKA.
OKpyXHOCTb, Teopemsl 00 okpyxkuHOocTH, | Nel089,1 | 3HaroT u npuMeHsOT | PerynatuBHeie - cocTaBnstoT mnad | [IposiBistor
BIIMCaHHAs B OMHUCaHHON OKOJIO 090 Ha TPaKTUKe BBITIOJIHEHUS 33/1aHU COBMECTHO C | YCTOHYMBBIN M IIMPOKHIA
MPaBUIIEHBIN MPaBUIEHOTO TeopeMy 00 yaurteneM. [lo3HaBaTenbHEIE - HHTEpeC K Criocodam
MHOTOYTOJIHUK. MHOTOYTOJIbHUKA U OKPY>KHOCTH, nepesaroT Colep)KaHue B CKATOM, | pelIeHus
OKPY>KHOCTH, BIIICAHHOW B BITMCaHHOMH B BBIOOPOYHOM WIJIH Pa3BEPHYTOM MO3HaBaTEJIbHBIX 33]1a4,
HETO MIPaBUIIGHBIN Bruae. KOMMyHHUKAaTHBHBIE - YMEIOT | aJeKBAaTHO OLIEHUBAIOT
MHOTOYTOJTBHUK OTCTauBaTh CBOIO TOUKY 3PEHHS, pe3yIBTATHI CBOCH
apryMeHTHpYs €€, TOATBEPKIaTh y4eOHOH IesATENbHOCTH,
apTyMEHTHI (paKTaMHu. OCO3HAIOT ¥ MPUHUMAIOT
COILHATTBHYIO POJIb
y4eHUKa
OKpyXHOCTBb, Teopemsl 00 okpyxHocTH, | Nel089,1 | 3HalOT U IPUMEHSIOT
BIIMCaHHAs B OMHUCAaHHON OKOJIO 090 Ha IpaKkTUuKe
MPaBWIIBHBIN MIPaBUIILHOTO TeopeMmy 00
MHOTOYTOJIbHHUK. MHOT'OYT'OJIbHUKA U OKPY>KHOCTH,
OKPY>KHOCTH, BIIMCAHHO! B BIHCAaHHOH B
HETO [IpaBUWJIbHBINA
MHOT'OYT'OJIBHUK
OKpyXHOCTb, Teopemsl 00 okpyxuHocTH, | Nel091,1 | 3naror u npumensitor | PerynaruBHeie - onpenenstor 1eab | OOBACHAIOT caMoMy
OIIMCAaHHAsA OKOJIO OIMCAaHHOU OKOJIO 092 Ha TIPaKTHKE y4eOHOH NesATeILHOCTH, cebe CBOU OTENbHBIE
MPaBUIBLHOTO MIPaBUIILHOTO TEOopeMBbI 00 OCYILIECTBIISIOT MTOUCK CPEJCTB ee | Onrpkaiiiuue 1eau

MHOTOYT'OJIbHUKA U
BIITMCaHHas B HET'O

MHOTOYTOJIbHUKA U
OKPYXHOCTH, BITMCAHHOU B
HETO

OKPY>KHOCTH,
BIIMCAaHHOH B
MPaBUIbHBINA

Jnoctxenus. ITozHaBaTeIbHbIE -
3allMCbIBAIOT BBIBO/IbI IIPABUJT

"ecnu..., 10...".

caMopa3BUTHS,
IPOSBIISIOT
IIOJIOKUTENILHOE




MHOTOYTOJIbHHK; 00
OKPY>KHOCTH,
OITMCAaHHOU OKOJIO
MIPaBUIILHOTO
MHOTOYTOJIbHUKA

KoMMyHHUKaTHBHBIE -
OPTaHH30BBIBAIOT yueOHOE
B3aUMOJICICTBHE B TPYIIIIE.

OTHOLIEHHUE K YpOKaM
MaTeMaTUKH, JAF0T
CaMOOILIEHKY
pE3yNIbTaTOB CBOEH
y4eOHOH JeqTeNbHOCTH

Dopmybl mmst DopMyITbI, CBSI3BIBAIOIITHE m. 108, B 3HaroT GopMyiel i | PerynstuBHEIE - pabOTarOT IO OOBSCHSIOT CAMOMY https:/
BBIYHCIICHUS IJIOIAb U CTOPOHY 5-7, BBIYUCIICHHUS yTJIa, COCTaBJICHHOMY IJIaHy, cebe cBou Hambosee Jedsoo
TIJIOIAIN MIPaBUIBHOTO Nel093 MJIOIAN ¥ CTOPOHBI | MCHOJIB3YIOT OCHOBHBIE U 3aMEeTHBIC JOCTHKEHHUS, /—
MIPaBUJILHOTO MHOT'OYT'OJIbHUKA C MIPaBUWJIBHOTO JIOTIOJIHUTEIIbHBIE CPEACTBA AJIs MIPOSABIISAIOT Lurmr
MHOT'OYTOJIbHHKA, paanycaMu BIIMCAaHHOHN U MHOTOYTOJIbHUKA U noJy4eHus HHPOpMaIHH. MO3HABATEIIbHBIN z
€ro CTOpOHBI U ONMCAHHON OKPYKHOCTEH panuyca BnucanHoil | Ilo3HaBaTenbHBIE - IEPEAAIOT MHTEPEC K U3yUEHUIO matem
panuyca B HErO OKPYXHOCTH, | COAEp)KaHUE B CKATOM, rnpeaMeTa, JaroT atika/
BIIMCAaHHOMN BBIBOJAIT UX U BEIOOPOYHOM U Pa3BEPHYTOM BHIE. | aICKBATHYIO OLCHKY
OKPY>KHOCTH MPUMEHSIOT IPU KoMMyHUKaTUBHBIC - YMEIOT pe3yibTaToOB CBOEH https:/
pelIeHuy 3a1a4 OTCTauBaTh CBOIO TOUKY 3pPEHUS, Y4COHOM JCATEINBHOCTH | [rash.e
Z)pFYMeHTI/IpYH ee, MOoATBepXKaast du.ru/s
aKTaMH. -
ubject/
51/
Dopmynsl 171 @DopMyIbl, CBA3BIBAIOLINE n. 108, B. | 3Ha0T GOpMyIIBI IS
BBIYHCIICHUS IJIOMIAIb M CTOPOHY 5-7, BBIYMCIICHUS yTIIa,
TJIOIIATN MPaBUIBLHOTO Ne1094 MJIOIIAN ¥ CTOPOHBI
MPaBUIBLHOTO MHOT'OYT'OJIbHUKA C MIPaBUIILHOTO
MHOTOYTOJIbHHKA, paarycaMu BIIMCAaHHOH H MHOTOYTOJIbHUKA U
€ro CTOPOHBI U ONKUCAaHHON OKPYXHOCTEHN paaunyca BIUCAaHHON
panuyca B HEr0 OKPYXHOCTH,
BIIMCAHHOMN BBIBOJISIT MIX H
OKPY>KHOCTH MIPUMEHSIOT TIPH
pelIeHny 3a1a4y
[TocTpoenue 3aaaun HA TOCTPOEHUE Nel1095,1 BriBogar u Perynstusnsie - B nuanore ¢ IIposBasitoT httgs:/
MPaBUIBHBIX MIPaBUIBHBIX 097 MIPUMEHAIOT IIPH YUUTENIEM COBEPILIEHCTBYIOT M0o3HaBaTeNbHbIN Jedsoo
MHOTOYTOJIbBHUKOB MHOT'OYT'OJIbBHUKOB pelieHny 3a1a4 KpUTEPUHU OLEHKH U TOJIB3YIOTCA HMHTEPEC K U3yYEHUIO
(hopMyIIBI TUTOIATM. | MMM B XOJI€ OLICHKH U MaTeMaTHKH, CII0co0aM ru/mr
CrposT npaBuwibHble | camoolleHKU. Ilo3HaBaTenbHbIE - pemeHns yaeOHbIX z
MHOI'OYT'OJIbHUKHU nepeaarT COAepKaHue B COKATOM, 3ama4, JaroT matem
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BBIOOPOYHOM WJIH Pa3BEPHYTOM MIO3UTUBHYIO OLIEHKY U atika/
Buje. KOMMYHHKATUBHBIE - YMEIOT | CaMOOIICHKY yIeOHOM
KPUTHYHO OTHOCHUTBCS K CBOEMY JIESATENBHOCTH, https:/
MHEHHUIO. aJICKBaTHO /resh.e
BOCIIPMHUMAIOT OLEHKY | du.ru/s
YUUTENSI ¥ CBEPCTHHKOB, ubject/
AHATM3UPYIOT 1/
COOTBETCTBUE ==
pe3yIBTaTOB
TpeOOBaHHUAM y4eOHOM
3a71a4n
IToctpoenue 3agaun HA IOCTPOEHUE Nel1098,1 BrBogar n
MPABWIIBLHBIX MPaBHIBLHBIX 099 MPUMEHSIOT TIPH
MHOTOYTOJIbHUKOB MHOT'OYTOJTbHUKOB pelIeHNH 3a1a4
(hOpMYJTBI TUTOIIATH.
CrtposiT npaBuiIbHBIC
MHOTOYT OJIbHUKH
Yucno w. JInuna dopmyna AITUHBI m 110, 3HarT GOPMYIIBI PerynsiTuBHEIE - pabOTAIOT IO IIposBastoT httgs: /
OKPYKHOCTH OKpyxkHOCTH. Popmyna Nel101 JUIMHBI OKPY’KHOCTH | COCTaBJICHHOMY IUIaHY, TTOJIOXKHUTEIEHOE Jedsoo
Panuannas Mepa JYTU OKPYKHOCTH (2, 4,6), U IyTH OKPYXXHOCTH, | HCIIOJIB3YIOT HAPSIy C OCHOBHBIMH | OTHOIICHHUE K yPOKaM ru/mr
1108 MPUMEHSIOT UX IPH | W JOTIOJHHUTEIbHBIC CPEJICTRA. MaTeMaTHKH, IIAPOKHHA | “———
yia pelIeHHUH 32129 [lo3HaBaTeBHEIC - COMOCTABIIIOT | HHTEPEC K HOBOMY z
¥ 0TOHMparoT HHHOPMAITHIO, y4e0HOMY MaTepuay, matem
MOJYYEHHYIO U3 PA3HBIX Croco0aM pereHus atika/
HCTOYHUKOB. KOMMYHHUKATHBHBIE - | HOBBIX Y4€OHBIX 3a/1a4.
YMEIOT BBIIOJIHATH Pa3IM4HbIE JIo0pokenaTeTbHOe https:/
POJIH B TPYIINE, COTPYAHNYATH B OTHOIICHHUE K /resh.e
COBMECTHOM pEIICHUH YIeOHOM CBEPCTHUKAM, du.ru/s
3aJauu. aJIcKBaTHO -
BOCIIPUHUMAIOT OIICHKY ubject/
YYUTEINSI, TOHUMAIOT 51/
MIPUYHHEI yCIIEXa B
y4eOHOH JeATeNbHOCTH
Yucno n. Inuna ®opMyia AJINHBI m. 110, 3Ha10T opMyIbI
okpyxxHocTtu. Dopmyna Nel102 JUIMHBI OKPY>KHOCTH

OKPY>KHOCTH
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Pannannas mepa
yria

YT OKPY’KHOCTHU

(21 41 6)1
1109

U IyTH OKPY>KHOCTH,
HIPUMEHSIOT UX NIPU
pelieHny 3aga4y

[Tmomans kpyra,
CEeKTOpa,
CcerMeHTa

@DopMyIIbl MIOMAAN Kpyra
U KPYTOBOT'O CEKTOpa

m 111,
112,
Nelll4,
1116(a,
0),
1117(a, B)

3HAI0T (OPMYIIBI
TUTOLIAN KPYyTa U
KPYIOBOTO CEKTOpa,
MPUMEHSIOT UX TPU
pelieHny 3a1a4

PerynsTuBHBIE - TOHUMAIOT
NPUYHHBI CBOETO HEyCIexa U
HAXOJISAT CIIOCOOBI BBIXO/A U3 3TOM
curyanun. [lo3HaBaTeNbHBIC -
JeTal0T MPEeANoNIoKEeHHe 00
uHpOpMaLUK, KOTOpast Hy:KHA JIJIst
pelieHus yueOHOM 3a1a4u.
KoMMyHUKaTHBHEIE - YMEIOT
KPUTHYHO OTHOCHTBCS K CBOEMY
MHEHHUIO.

OOBACHAIOT CaMOMy
cebe cBou HamboJee
3aMETHBIE JOCTHIKEHUS,
TPOSIBIIIOT
IMO3HaBaTEJILHBIN
HWHTEPEC K N3YyUCHHIO
npeaMeTa, AalT
aJICKBAaTHYIO OIICHKY
pe3yibTaToOB CBOECH
y4eOHOM JTeATeIbHOCTH

https:/
/edsoo

ru/mr
Fnatem
atika/

https:/
[resh.e

du.ru/s

ubject/
51/

Pemrenune 3amau
«JlnmuHa
OKPY>KHOCTHU.
Ilnomans kpyra»

3amauyn Ha IPUMEHEHUE
(hopMyIT TITHHBI
OKPYXHOCTH ¥ JJTUHBI YU
OKPYXHOCTH

Nel121,
1123,
1124

ITpumentosar
(hOpMyJTBI JUTHHBI
OKPYXHOCTH U JIyTH
OKPY>XHOCTH U
(hopMyIIBI TUTOMIA TN
Kpyra ¥ KpyroBoro
CeKTopa MpH
pemieHny 3a1a4

PerHHTI/IBHI)IC - IOHUMAKT
MIPUYUHBI CBOETO HEycIexa u
HaXOIAT CIIOCOOBI BBIXOJA U3 3TOMH
CUTYyalluu. Ilo3naBaTenbHBIC -
JENAI0T MPEATIONIOKEHUE 00
nHMOPMALMHK, KOTOpast HyXKHa ISt
pemeHns yaeOHoH 3agaqmn.
KoMMyHHUKaTHBHBIC - YMEIOT
KPUTHYHO OTHOCHUTBCS K CBOEMY
MHCHHIO.

OOBSCHAIOT CAMOMY
cebe cBoM HanboJee
3aMETHBIE JOCTHKEHHUS

Pemenne 3agauy.
«JlnuHa
OKPY>KHOCTH.
IImomane xpyra»

JnvHa OKpY>KHOCTH.
[Tmomans xpyra

Nell125,
1127,
1128

[Tpumentosar
(hOpMYITBI TITUHEI
OKDPY>KHOCTHU U IyTH
OKPYXHOCTH U
(hopMyIIBI TUTOMATU
Kpyra 4 KpyroBoro
CEKTOpa Ipu
peleHny 3aaa4

PerynsTuBHBIC - COCTABISIOT TUIAH
BEITIONTHEHHUS 3214, PEIIAOT
poOJIeMbI TBOPYECKOTO U
MTOMCKOBOT'O XapakTepa.
[o3naBaTenbHEIE -
CaMOCTOSTENBHO MPEANONAararoT,
Kakas nHopMaIus Hy)KHa JUis
peleHus y4eOHOM 3a1aqu.

IIposBastoT
YCTOWYMBBIN U IIUPOKHI
HWHTEpEC K crocodam
peleHus
[0o3HaBaTeNbHBIX 3a]1a4,
IIOJIOKUTENILHOE
OTHOILIEHHUE K YpOKaM
MaTeMaTHKH, Aal0T



https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

KoMMyHUKaTUBHBIE - YMEIOT
B3IJISTHYTh Ha CUTYAIMIO C HHOM
TIO3UIIMA U JOTOBOPUTHCS C
JIFOJbMH UHBIX TTO3HIIH.

aJICKBAaTHYIO OIICHKY
pE3yJIbTaTOB CBOEH
y4eOHOH JIeATeIbHOCTH

KonTponbHas KonTpons u onierka [MoBTopur | IlpumeHsroT PerynstuBHble - onpenenstor uenb | OOBACHSAIOT OTINYHS B
pabota Ned o 3HaHUHN U YMEHUI b 1. 47 TOTyYCHHBIS yaeOHOH NeATeIbHOCTH, OIICHKAX OJHOW U TOH
Teme: «JlnnHa TEOPETUUECKHUE OCYIIECTBIISIOT MIOUCK CPECTBA €€ | e CUTYalUH Pa3HbIMU
OKPY>KHOCTH U 3HAHUSA Ha MPAKTUKE | JocThkeHus. [lo3HaBaTeNbHEBIE - JOJbMH, TIPOSIBJIIOT
IUTOIIAb KPyTa 3aIMCHIBAIOT BHIBOJIBI B BHIIE MTOJIOXKUTEIEHOE
HPABUII «ECIH ..., TO ...». OTHOILIEHHE K YpOKaM
KoMMyHUKaTUBHBIE - YMEIOT MaTeMaTUKH, Jal0T
BEITIONTHATE Pa3IHYHBIE PO B MTOJIOXKHUTEINBHYIO
rpyImne, COTpyIHAYATh B OLICHKY ¥ CAMOOLICHKY
COBMECTHOM peIlCHHUH 3a/1a4H. pe3yIbTaTOB YUeOHOM
JeSITebHOCTH
Jeuxenne | OtobOpaxeHue [NonsTHE 0TOOpAKEHUS m. 113, OOBACHAIOT, YTO Perynsarusneie - coctaBisitor rian | [IposBisitor
(7 9) IUTOCKOCTH Ha IUIOCKOCTH Ha ce0s 1 114, TaKoe 0TOOpaKEHHE | BBIMOIHEHHUS 3aJaHUH COBMECTHO C | YCTOWYMBBIM U IIMPOKUI
ceOs1. [lonsrue JIBHYKECHUE Nel149 IUTOCKOCTH Ha cebs1, | yuureneM. [lo3HaBaTenbHEIC - HHTEpeC K Criocodam
JIBAKCHHS (0), 3HAOT OMPENCICHUE | CTPOSAT MPEANOJIOKEHUS 00 petieHus
1148(B) JBUKECHUS UH(pOpPMAIMHY, KOTOpask Hy’KHA [yl | MO3HaBaTEIBbHBIX 3a/1a4,
TUTOCKOCTH pEIIeHHS IPEAMETHON yIeOHOH a/IeKBaTHO OIICHUBAIOT
3anaud. KoMMyHHKaTHBHBIE - pe3yabTaThl CBOEH
YMEIOT OTCTauBaTh CBOIO TOUKY y4eOHOH NeATENBHOCTH,
3peHusi, apryMEeHTHPYS ee, OCO3HAIOT ¥ IPUHUMAIOT
MOATBEPXKAATh apTyMEHTHI COLIMAJIBHYIO POJIb
(akTamu. YYEHHUKa
OceBas u OceBas U LeHTpalIbHAs m. 115, [Ipumensror PerynsatuBHBIE - MTOHUMAIOT OOBACHAIOT cCaMOMY
LIEHTpAJIbHAs CUMMETPHSI Nel159, CBOMCTBA IBW)KCHUH | NMPUYHHBI CBOETO HEYCIIEXa U cebOe cBom HamboIee
CUMMETPHUS 1160, Ha MPaKTHUKE; HaxXOMAT CIOCOOBI BBIXOJA M3 OTOM | 3aMETHBIE JOCTHUKEHUS,
1161 JIOKa3BIBAIOT, YTO cutyanuu. [lo3HaBaTenbHEIC - MIPOSIBIISIOT
oceBasi U JIEJIAI0T TPEATNONIoKEHUE 00 M0o3HaBaTeNbHbIN

LIEHTpajbHasl
CUMMETPUS
SIBIIAIOTCA

uH(OpMAIMHK, KOTOPAst HYXKHA IS
pernieHus yaeOHOM 3a1a4u.
KoMMyHUKaTHBHEIE - YMEIOT
KPUTUYIHO OTHOCUTBCS K CBOEMY

HHTEPEC K H3YUCHHIO
npeaMeTa, TaloT
aJICKBaTHYIO OIICHKY
pe3yabTaToOB CBOEH




JABHMXKCHHAMU.

MHCHHIO.

y4eOHOH edaTeNbHOCTH

[TapannensHbIit JIBwxenune guryp ¢ m 116, OOBACHSIOT, YTO PerynstuBHbIE - MOHUMAIOT OOBSCHSIOT CAMOMY
neperoc. [loBopot nomotieio mapamiensaoro | Nel162, TaKoe MPUYHHBI CBOETO HEycIexa u cebe cBou HamboIIee
nepeHoca 1164, napanieabHbIH HaXOJAT CIIOCOOBI BBIXOJIa U3 3TOM | 3aMeTHbIE JOCTHKECHHS
1167 IIEPEHOC U IIOBOPOT, | cuTyauuu. [lozHaBaTenbHbIE -
JOKa3bIBAIOT, YTO JeNAf0T MPEATIONIOKEeHNE 00
HapanseabHbIH uH(pOpMAIMHY, KOTOpas Hy>KHa IS
MEPEeHOC U IIOBOPOT | pelIeHuUs yueOHOU 3a1auH.
SIBIIAIOTCA KoMMyHuKaTUBHBIE - yMEIOT
JBHKCHUSAMU KPUTHUYHO OTHOCHUTBCS K CBOEMY
IIOCKOCTH. MHEHHUIO.
[TapannensHbIHA [ToBopoTt m 117, CtposT 00pasbl PerynsarusHnsie - coctaBmsitor ian | [IposBisitor
nepenoc. ITosopot Nell66 ¢uryp mpu BBITIOJIHEHUA 3a/1a4, PELICHUS YCTOMYUBBIM U IUPOKUH
(0), 1170 | cummerpusx, npo01eM TBOPYECKOTO U UHTEpEC K criocodam
napajuieIbHOM IMOMCKOBOTO XapaKTepa. pelieHus
NepeHoce u [To3HaBaTenbHBIE - IEPEAAIOT [03HaBaTeNbHBIX 33124,
nosopote. Pemats COJICp)KaHHE B CXKATOM, a/IeKBaTHO OIICHUBAIOT
3a/1a4uu ¢ BEIOOPOYHOM HITH Pa3BePHYTOM pe3yibTaThl CBOEi
MIPUMEHEHUEM Bujie. KoOMMyHUKaTUBHBIE - yMEIOT | y4eOHOM NesTeTbHOCTH
JIBIDKCHUH. CIIyIIATh IPYTHX, IPUHUMATh
JIPYTYIO TOUKY 3pEHUS.
Pemenne 3amaq no 3ana4yu ¢ NpUMEHEHUEM Nel153, [Ipumensror PerynstuBHBIE - paboOTarOT IO OOBACHAIOT cCAaMOMY
TeMe: «JIBrKeHus» JBUOKCHUS 1152(a), TEOPEMBI, COCTaBJICHHOMY IUIaHy, cebe cBou HamboIee
1150 OTpaXKkarolue HCHOJNB3YIOT HApsily C OCHOBHBIMH | 3aMETHbIE JOCTUXKEHMUS;
(yctHO) CBOMCTBa Pa3UYHBIX | W JIOTOJIHUTENbHBIE CPEACTBA MPOSBIISIIOT
BUJIOB JIBYDKCHUI HoJTydeHHus HHpOopMaImy. MI03HABATEIBHBIN

[To3HaBaTeNbHBIC - COMOCTABISIOT
U OTOMPAIOT HH(POPMAITHUIO,
MOJYYEHHYIO U3 PA3HBIX
UCTOYHUKOB. KOMMyHHKaTHBHbIC -
YMEIOT BBITIOJHATH Pa3IUYHbIC
pOJU B IpyIIIe, COTPYAHUYAOT B
COBMECTHOM PEILICHUH 3a/1a4.

UHTEPEC K U3YUEHHIO
MpeaMeTa, crocooam
pemeHns y4eOHbIX
3ajadq; JaloT
a/IeKBaTHYIO OLIEHKY U
CaMOOIICHKY y4eOHOM
JEATeTIbHOCTH;
MTOHUMAIOT IPHYHMHBI
ycrexa B yueOHOM




JACATCIIBHOCTH

Pemrenue 3anay o 3amayu ¢ NpUMEHEHUEM B. 1-17, Pemaror 3anaun Ha PerynsituBHEIE - paboTarOT 110 OOBSCHSIOT CAMOMY
TeMme: «/[BrmKeHUDY IIBIOKEHUSA Nell71 KOMOWHAITHIO JIBYX— | COCTaBICHHOMY IUIaHY, ceOe CBOU OTHENbHEIE
Tpex BUIIOB KCTIONB3YIOT HAPSly C OCHOBHBIMHU | OJvpKaiIme uenu
JIBWKEHUI; U JIOTIOJIHUTENBHBIE CPEICTBA CcaMOpa3BUTHS;
MIPUMEHSIOT TTOJTy4eHMSI HH(HOPMAITHH. MIPOSIBIISIOT
cBoiicTBa ABMKeHUM | Ilo3HaBaTeIbHEIC - COIOCTABIISIOT | IMOJOKUTEIBHOS
JUTS PEeLICHHUS ¥ 0TOMparoT HHHOPMAITHIO, OTHOILIEHHE K YpOKaM
TIPUKITATHBIX 3319 MTOJTy4EHHYIO U3 Pa3HBIX TEOMETPHH; TIOHUMAFOT
UCTOYHHKOB. KOMMYHHMKATUBHBIC - | MIPUYMHBI yCIIeXa B
YMEIOT BBHITIOJHSTH Pa3TUYHbIC y4eOHOH IeATeNbHOCTH;
pOJIY B TPYIIIIE, COTPYAHUYAIOT B JIAIOT aJIeKBaTHYIO
COBMECTHOM PEIICHHUH 33]ay. OIICHKY B CAMOOIICHKY
y4eOHOH NeATeNbHOCTH;
AHATU3HPYIOT
COOTBETCTBHE
pe3yibTaToB
TpeOOBaHHSIM
KOHKPETHOH y4eOHOH
3a7a49d
KoHTponbHas KonTpois u onenka [oBTopur | IIpumeHsOT PerynsiTuBHEIE - pabOTAIOT 11O OOBSCHSIOT CAMOMY
pabota Ne5 o 3HaHUHN U YMEHUI b 1. 47 TOJTy4CHHBIS COCTaBIICHHOMY TIJIaHy, ceOe CBOM OTACIIBHBIC
TeMe: «JIBroKeHUs» TEOPETHUYECKHUE UCTIOJIB3YIOT HAPsTy C OCHOBHBIMU | OJrpKaiime 1memn

3HAaHUA Ha MPAKTHUKE

U JTOTIOJTHUTEIIFHBIC CPEICTBA
noJTy4eHus nHdopmarmn.
Ilo3HaBaTeIbHBIE - COMOCTABIAIOT
¥ OTOMPAIOT HHPOPMAIIHIO,
MOJY4YEHHYIO U3 Pa3HbIX
HCTOYHHKOB. KOMMyHHKaTHBHEIE -
YMEIOT BBITIONHATH Pa3INuHbIe
PO B TpyMIE, COTPYAHUYAIOT B
COBMECTHOM pEIICHUHU 33/a4.

CaMOpa3BUTUS;
MPOSBIISIOT
ITOJIOKMTEILHOE
OTHOIICHUE K yPOKaM
TCOMETPHH; TIOHUMAIOT
IIPUYHHBI YCIIEXA B
y4eOHOH NeATENbHOCTH;
JIAIOT aJICKBATHYIO
OIICHKY ¥ CAMOOLICHKY
y4e0HOH NeATENBHOCTH;
AHATTU3UPYIOT
COOTBETCTBHE
pe3yIbTaToOB




TpeOOBaHUIM
KOHKpPETHOH y4eOHOI
3ama4n

Havanbubl | IIpenmer IIpenmet crepeomerpusl. 1m.120,121 | 3natoT npeamMet PerynsatuBHbIe - onpeaenstoT uenb | OObACHIIOT caMoOMy
€ CBeleHHsI | CTEPEOMETPHUHU. Meuororpannuk [Ipusma. Ne CTEPEOMETPHUH; yueOHOU eATETLHOCTH C ceOe cBoM Hauboee
u3 MHororpaHHuKu [apamnenenmnen Ceoticta | 1193(B), OCHOBHBIC (PUTYPHI B | TIOMOIIBIO YIUTEIS I 3aMETHBIC JOCTHKCHYIS;
crepeomer | IIpusma. napauienenuneaO0bem 1196,119 | mpocTpaHCTBE; CaMOCTOSTEIBHO, OCYIIECTBIISIFOT MPOSIBIISIFOT
pun [Tapannenenunen. tena. [upamuna. Humusaap. | 9 MOHATHE MIOUCK CPE/ICTB €€ JOCTIKCHUS. MI03HABAaTEIbHBIN
CaoiictBa Konyc. Cdepa u map MHOTOTPaHHUKA, [To3naBaTenbHEIE - IEPENAIOT HWHTEPEC K U3yUEHUIO
(7 napajienenunena BBIITYKJIBIE U COJICp)KaHHE B CXKATOM U npeaMeTa, crnocodam
O6mneM Tena. HEBBIMTYKJIbIE pa3BEpHYTOM BHJE. pelieHust y4eOHBIX
[upamuna. MHOTOTPaHHUKH KomMmyHHKaTHBHEIE - YMEIOT 3ajad; TaroT
Hunmmanp. Konyec. 3HAIOT MMOHATHE 0(OpMITATE MBICTH B YCTHOU U aJIeKBaTHYIO OIICHKY U
Cdepa u map npu3Ma, IMHCbMEHHOM PEeUH C yUeTOM CaMOOIICHKY Y4eOHOM
napajyienenunes u IToBTOpEHMECUTYALIHIA. JIESATEILHOCTH,
UX OCHOBHEIC MTOHUMAIOT TIPHIUHEI
3JIEMEHTHI; CBOICTBA ycrexa B yueOHOM
napajuieenuneaa JeSITENbHOCTH
IToBTOpEH IToBTOpEHME,
ue 0000111eHHE,
(54) cucTeMarusanu
s 3HAHUU.
N3mepenune
T€OMETPUUECKH
X BEJIMYMH.
TpeyrosbHUKH
[ToBTOpEHME,
000011IeHHE,
cucremMarusanu
sl 3HAHHM.
[TapannensHbie
u

NEePIEeHIUKYIIS




pHbBIE TIPSIMbIE

[ToBTOpEHME,
0000111eHNE,
cucTeMaTtusanu
sl 3HAHM.
OxpyKHOCTb 1
KpYT.
I'eomeTpuueck
M€ TOCTPOCHHUA.
Vsl B
OKPY>KHOCTH

Hrorosas
KOHTPOJIbHAA
paborta

[ToBTOpEHME,
000011IeHHE,
cHCTeMaTH3amu
sl BHAHUH.
Bnucannsie n
OINMCaHHbBIC
OKPYKHOCTH
MHOTOYTOJIbHU
KOB
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