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1. ITIACITOPT PABOYEN ITPOI'PAMMbBI YYUEFHOU JJUCIIUII/IMHBI
OYIL.01.06 MATEMATUKA. AJI'EBPA. 'TEOMETPUSI.

1.1. O6sacTh npuMeHeHHs1 paboyeil MporpaMMsI

Pabouass mporpamma OYII.01.06 Marematuka. Anrebpa. I'eomerpus
SIBJISIETCST YacTbi0 obpa3oBaTenbHOM TMpOrpaMMbl CpefHero mnpodecCcuoHaaIbHOro
obpa3oBaHuss B 00/laCTHU MCKYCCTB, WHTEIrPpUPOBaHHON C 0Opa3oBaTe/bHBIMU
rporpaMmMaMyd  OCHOBHOTO 00ijero ¥ cpeiHero o0ijero o6pa3oBaHUsI 10
crietranibHoCcTU 52.02.02 VickyccTBo TaHua (1o Buay HapogHo-cijeHruecKuil TaHell,
CoBpeMeHHbIM TaHell).

1.2. MecTo y4eOHOM JUCIUIUIUHBI B CTPYKType OCHOBHOW mpodecCHOHA/TLHOMN
o0pa3oBaTe/IbHO# MPOrPpaMMBbI:

YuebHas pauctmiimHa OYI1.01.06 Maremarvka. Asrebpa. I'eomerpus
SBJIIETCSI  COCTAaBHOM  vacThio  00ImeoOpa3oBaTeNlbHOTO  yueOHOTO  I[MKJIa,
peanu3yrtoiriero ®I'OC cpegHero obiero oopa3oBaHusl.

YuebOHasi AUCLUTUIMHA HarlpaB/ieHa Ha OCBOeHHWe CJiefiyiollell KOMITeTeHIUH:

OK 10. Ucnosnb3oBaTh B MpodeCCUOHATBHOU [1eSTebHOCTH JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, MpeZIMeTHbIE pe3y/IbTaThl OCBOEHUsSI OCHOBHOM 0Opa3oBaTe/bHOM
TIporpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHus
MaTtemaTHKa siBisieTcst hyHAaMeHTa/lbHOM 0011je0bpa3oBaTe/ibHOM AUCIMIVIMHOMN CO
CJIOXKUBILMMCSI YCTOMUMBBIM COZlep>KaHUeM U 001[MMU TpeOOBaHUSIMU K TIO/ITOTOBKE
oOyuaroiuxcs. Peanmu3zaiusi oOuux 1iesiell M3ydyeHHss MaTeMaTHUKWA TPaAWULIMOHHO
dbopMupyeTcsi B UeThIPEX HarlpaB/IeHUsX — MeToAuueckoe (obillee TpeAcTaB/ieHHe
00 ujesx W MeTo/ax MaTeMaTHKH), WHTe/JIeKTyaJbHOe pa3BUTHe, YTHUIUTApHO-
rparMaTHUecKoe  HarpaBjeHWe (OB/lajeHWe HeOOXOJWMBIMM  KOHKDETHBIMU
3HAaHUSIMU U YMEHUSIMU) U BOCIIUTaTe/TbHOe BO3/eCTBHe.

1.3. e u 3a7auu y4eOHOW AUCHMIUIMHBI — TpeOOBaHHMA K pe3yJbTaTam
OCBOEHHA YUeOHO! AMCIUIT/THHBI.
Ilenb JMCIMIVIVHGL:

Ilesan pa3zzena «Anredpa» - hopMUpoBaHUe Y 00yUarOIIUXCS TIPe/ICTaBIeHUN 00
Hesax M MeToJaX MaTeMaTHKU KaK YHHUBEpPCAJbHOTO si3blKa HAyKU M TEXHUKH,
Cpe/iICTBa MO/Ie/TMPOBAHUS TTPOLIECCOB U SIBJIEHUH.

3ajgaum:

— pa3BUTHe TIPEe/ICTaB/IeHUS O UKC/Ie W POJId BBIUKMCIEHUA B UeI0BEUECKOU
TPaKTHKE,;

— Ppa3BUTHE BLIUNC/IUTE/ILHOU KYJIBTYPBI;

— W3y4YeHHe CBOMCTBA U TPa(UMKH 37IeMeHTapHBIX PYHKIUHI

— uU3yueHHe si3bIKa anreOpbl, BeIpaOOTKa anrebpandyeckux ymMeHUN W 0OyueHHe
NPUMEHEHUI0O WX K PEeIleHUI0 MaTeMaTUYeCKMX W HeMaTeMaTUUYeCKWX 3a/ay;
pa3BUTHE TIPOCTPAHCTBEHHOIO TIPECTaB/IeHNs ¥ U300pa3UTeIbHbIX YMEHUH;

— TIOJIy4eHHe TIpe/iCTaB/IeHUM O CTAaTUCTUUeCKUX 3aKOHOMEPHOCTSX B peaTbHOM
MUDe 1 0 Pa3/IMUHBIX CTI0CO0ax X U3yUeHHs;

— pa3BUTHE JIOTUUYECKOTO MBIIIEHUSI ¥ peUn-yMeHUsl JIOTUUeCKd 000CHOBBIBATH
CY)KI€HUsI, TIPOBOJUTb HECJO)KHbIe CHUCTeMAaTH3al[iM, MPUBOJUTH TIPUMEpPbI U



KOHTPITPHUMeEpHI;

— WCMO0JIb30BaHWE Pa3/IMYHbBIX SA3bIKOB MaTeMAaTUKH (C/I0BeCHbIA, CUMBOIMYECKUN,
rpaduueckuii) s WUIOCTpAlW, UWHTeprpeTalydd, apryMeHTalud |
Jl0Ka3aTebCTBa.

Ienb usydyeHus pasjesa «I['eoMeTpusi» - CUCTeMaTUueCKoe H3yueHUe CBOMCTB
reoMeTpUUYeCKUX Tel Ha IJIOCKOCTH W B TIPOCTPAHCTBE, OCBOEHHE CI0Cc000B
BBIUMC/IEHUSI TPAKTUUeCKU Ba)XKHbIX TreOMeTpUUYeCKUX BeJMUMH U Ja/bHelllee
pa3BUTHE JIOTUUECKOTO MBIIIJIEHUS YUall[AXCH.

3ajaun:

— OBJIafIeHHe CHUCTeMOM reoMeTpUUYEeCKUX 3HAaHWUN U YMEHUM, HeoOXOJUMBIX IS
TIpUMeHeHUs] B TPaKTUUeCKOW [AesTelbHOCTH, W3yUeHUs] CMEeXHBIX AUCIUILINH,
TTPO/I0/KeHHsT 00pa30BaHMs;

— UHTe/UIeKTyalbHOe pa3BuTHe, (OpPMHPOBaHHE KaueCTB JIMYHOCTH,
HeOOXOZMMBIX UesloBeKY [Jisl TIOTHOI|eHHOW >XM3HU B COBPEMEHHOM OOIIeCTBe;
SICHOCTU U TOYHOCTHU MBIC/IM, KDUTUYHOCTU MBILLLJIEHUS, UHTYULIUM, JIOTUYECKOTO
MBIIIVIEHUS], 3/IEMEHTOB aJTOPUTMHUUYECKOM KYJIbTYpPbl, TPOCTPAHCTBEHHBIX
TIpe/ICTaB/IeHN, CTIOCOOHOCTH K MPEeO0/I0JIEHUI0 TPYAHOCTEMH;

— (dopMHpoBaHHe TIPe/ICTAaBIeHUM 00 WesiX U MeToJaX MaTeMaTHKH Kak
YHUBEPCA/IbHOTO s13blKa HayKU U TEXHUKH, CPeZICTBA MO/|e/TMPOBaHUs SIBJIEHUN U
TIPOLIeCCOB;

— BOCMHUTaHWEe KYy/JbTYpbl JTUYHOCTH, OTHOIIIEHHWE K TeOMeTpUM KaK K YacCTu
00I11eUe/I0BeUeCKOl KY/IbTYphl, TIOHUMaHNe 3HaAUMMOCTUA TeOMEeTPHUH [/Isi Hay4YHO-
TeXHHUUYeCKOro Tporpecca.

B pe3ynbTaTe ocBoeHus pasjena «Anareopa»

oOyuaroruecs: 10/DKHBI 3HATh:

— Kakde uWCaa  SABJSIOTCA  I[e/IbIMH,  APOOHBIMH,  paljoHaTbHBIMHU,
TIOJIOJKUTE/IbHBIMU, OTPULIaTe/TbHBIMU U [JIP.

— CBOMCTBA [IeWCTBUM HaJ, UWC/IaMHW; TEPMHUHBbI «YUCIOBOE BBbIPaKEHUE»,
«BbIp@)KeHMe C TlepeMeHHbIMU», «3HaueHuWe BLIDAKEHUs», TOXK/eCTBO,
«TOX/leCTBeHHbIe TIpeoOpa30BaHusI»;

— ompefiesieHus1 GyHKIMU, o0acTu omnpejesieHus GyHKIUU, 00/acTy 3HAUeHUH,
YTO TaKOe apryMeHT, KakKas T[epeMeHHas Ha3bIBaeTCs 3aBUCUMMOM, Kakasi
He3aBHCHUMOI;

— YTOo (PyHKUUS — 3TO MaTemaTHuecKass MOZie/lb, MO3BOJISIIOIIAST OMMCHIBATh U
M3yuyaTh pa3HOOOpa3Hble 3aBUCUMOCTH MeXAY peanbHbIMA BeJIMUYHHAMH, UTO
KOHKpeTHble THUIbl (YHKOMM (TIpsgmMasi v oOpaTHasi TTPOMOPI[MOHATBHOCTH,
JTMHEIHAasT) ONMUCHIBalOT O0/bIIIOe pa3HOoOOpa3re peanbHbBIX 3aBUCUMOCTEN;

— omfpefe/ieHWe CTeleHW, OJHOYIeHa, MHOTOYIeHa; CBOWCTBA CTEMeHU C
HaTypa/bHBIM MOKa3aTresieM, CBOUCTBa GyHKIMN y=x2 , y=X 3;

— ompejieJieHWe MHOTOWIeHa, MOHMMaTh ()OPMYJIMPOBKY 3a[laHUM: «YNPOCTUTH
BbIpa)ke€HHE», «Pa3/I0’KUTh HA MHOXKUTETN;

— (opMyJibl COKPAILIeHHOTO YMHOKEeHMS: KBaZIpaTOB CYMMbl M Pa3HOCTH [IBYX
BLIDA)KEHUM; pa3/inuHble CII0COObI pa3/I0KeHWsI MHOTOUIeHOB Ha MHOXKUTEJIH;

— YTO Takoe JIMHEMHOe YpaBHeHue C ByMs [lepeMeHHbIMH, CUCTeMa YpaBHEHUH;

— pa3/IiuHble CITIOCOObI pellleHrsT CUCTeM YpaBHEHUM C ABYMs TepeMeHHbIMHU:
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c110co0 IMO/JCTAaHOBKH, CIIOCO0 C/IOXKEHUSI;
— YTO ypaBHEHHEe — 3TO MaTeMaTH4yecKHi ammapaT pelleHusi pa3HoOOpa3HbIX
3aJja4 U3 MaTeMaTHKH, CMe>KHbIX 00/1acTeil 3HAHWUM, TIPAKTUKH;
— OCHOBHOe CBOMCTBO Apo0u, pallMOHajbHble, Iie/ibie, ApOOHbIe BBIPAKEHMUS;
MPaBWILHO  yMOTPeONsITh ~ TEePMUHBI  «BBIPAKEHUE»,  «TOXKECTBEHHOE
npeoOpa3oBaHue»;
— (hopMy/IMPOBKY 3a/laHUM: YIIPOCTUTH BhIpa)Ke€HHE, Pa3/ioKUTb Ha MHOXKUTENH,
TIPUBECTH K 0011[eMy 3HaMeHaTest0, COKpaTUTh JIpo0b;
— ormpejeneHUs KBaJIpaTHOTO KOPHS, apyu(MeTHUUecKoro KBaJ[paTHOIO KOPHS,
KaKkue uucja Ha3bIBalOTCSd  palyOHalbHbIMUA, UWppalMOHalbHBIMM,  KakK
0003HavaeTCsi MHOYKeCTBO pal[iOHATbHBIX UHCET;
CBOMCTBa apU(PMeTHUYeCKOr0 KBa/IpaTHOTO KOPHS;

— YTO TakKoe KBaJlpaTHOe ypaBHEHWe, HeIOoJHOe KBa/ipaTHOe YypaBHeHUe,
NpUBe/IeHHOe KBaJpaTHOe ypaBHEHUE;
— (hopmyJibl AUCKPUMUHAHTA U KOPHel KBaJIpaTHOTO ypaBHeHUs1, TepeMy Bueta u
oOpaTtHyo ei;
— KaKWe ypaBHeHHs Ha3bIBalOTCS ApOOHO-paI[ioHabHBIMUA, KaKHe ObIBalOT
criocoObl  pellleHWs]  ypaBHeHWH, TIOHMMaTb, 4YTO ypaBHeHHe —  3TO
MaTeMaTHYeCKU amrmapar pellieHdsi pa3HooOpa3HbIX 3a/lau  MaTeMaTHKH,
CMeXHBIX 00j1acTelt 3HaHUM, TIPaKTHKW;
— orpejieJieHVe YMCIOBOIO0 HEPABEHCTBA C OJHOW MepeMeHHOW, UTO Ha3bIBaeTCs
pellleHreM HepaBeHCTBa C OAHOW MepeMeHHOM, YTO 3HAUMT PeLlUTh HepaBeHCTBO,
CBOMCTBA YMC/IOBBIX HEPABEHCTB, MOHWMAaTb (POPMYJUPOBKY 3aaud «PEIIUTh
HEpaBeHCTBOY;
— ompejileleHUe CTeNeHW C 1[eflbiM U 1ieJibiIM OTpHULIaTeIbHbIM T0Ka3aTeseMm;
CBOICTBA CTEMEeHH C Lie/IbIM TT0Ka3aTesIsMU;
—  OCHOBHble  CBoOHcCTBa  (YHKIMI, yMeTb  HaxO[UTb  TIPOMEXYTKU
3HAKOIIOCTOSTHCTBA, BO3pacTaHus, YObIBaHUS (DyHKI[UH;
— orpejiesieHVe U CBOKMCTBA YeTHOU U HEUeTHOU (PyHKLMK;
— orpejesieHVe KOpHS N- U CTeleHW, NMPU KaKUX 3HAUeHUsIX a MMeeT CMBICI
BbIDa)KEeHUe N a ;

— MeTOJbl pellleHUs] ypaBHEHWH: pa3/iokeHHeM Ha MHOXXUTE/IU; BBeJeHUeM
HOBOM MepeMeHHOI; rpaduueckuM Criocooom;

— MeTOJbl pellleHUs] ypaBHEHWM: pa3/ioKeHWeM Ha MHOXXUTeNW; BBeJeHUeM
HOBOM IepeMeHHOI; rpaduuecKkuM Criocooom;
— ¢dopMyny n -ro ujieHa apyu(MeTHUeCKOW TMpPOrpeccu, CBONCTBA UJIeHOB
apr(MeTHUeCKOW MPOTPecCcUi, CriocoObl 3a/laHusl apudMeTHUeCKOl TTpOrpeccu;
— Kakasi TIOC/ie[]oBaTe/bHOCTb SIB/SIETCSI TeOMeTPUUeCKOU, YMeTb BbISIB/ISTD,
SIBJISIETCST JIM TI0C/Ie[J0BaTe/IbHOCTh TeOMeTPUYeCcKOor, eC/iu [ja, TO HaXOAWUThb (;
yMeTh:
— pabortath C yueOHBIM MaTeMaTHUeCKUM TeKCTOM (aHa/JHW3UpOoBaTh, W3BJ/I€KATh
HeoOX0IUMYH0 HH(MOPMAILIHIO);
— TOYHO M I'PAMOTHO BbIpakaTh CBOW MBIC/IM C TIPUMeHEHHeM MaTeMaThueCcKou
TEPMUHOJIOTUM UM CHMBOJIMKWA, TPOBOAUTH KaacCU(dUKAI[UH, JIOTHYecKre
000CHOBaHUs, 0Ka3aTeabCTBa MaTeMaTHUYeCKUX YTBeP KIeHU;
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— BAJIeTb CUMBOJIbHBIM  SI3bIKOM  ajireOpbl, TIpHeMaM{  BBITIOJTHEHUS
TO>KJECTBEeHHBIX IMpeoOpa30BaHUl BBIDA)KEHHUH, pellleHrsi ypaBHeHHM, CUCTeM
ypaBHEHMM, HepaBeHCTB;

— MO/ZIe/TMPOBATh peasibHble CUTYaL[MH Ha si3bIKe aareOphl;

— WCC/e/[0BaTh TOCTPOEHHbIE MOZESH C HWCIO/b30BaHMWEM arlrapara anrebpsbi,
VMHTEePNpPeTUPOBaTh MOJyYeHHbIA Pe3yJIbTar;

— B/1a/leTb CUCTEMOM (DYHKLIMOHA/IbHBIX MTOHSATHH;

— WUCMO0/b30BaTh (DYHKLMOHAIBLHO — rpauyeckre MmpeCTaB/eHusl [Jis PelleHus
pa3/IMUHbIX MaTeMaTHYeCKUX 3ajay, [/ ONUCaHUSI W aHaau3a peasbHbIX
3aBUCHMOCTEN.

B pe3ysibTaTe ocBoeHUs pasjena «I'eomeTpusi» o0yyaroiiyecs J0/DKHBI 3HATh:

— CyIL|eCTBO TIOHSITUSI MaTeMaTUUYeCKOr0 ZiloKa3aTeTbCTBa;

— TIpUMepHI 10Ka3aTebCTB;

— KaK MCMOMb3yKTCS MaTemMaThuueckde (POpMyJ/ibl, ypaBHeHHUSl [JJis peLleHUs
reoMeTpUYeCKUX U MPaKTUUeCKUX 3a/ay;

— KakuM 00pa3oM reoMeTpusi BO3HUK/A W3 TPaKTHUECKWX 3aflau 3eMjieMepus;
NprUMepbl  TeOMeTPUUeCKMX OOBEKTOB M YTBED)KIEHWW O HHUX, Ba)KHBIX [Jis
MPaKTUKU;

— CMBICJI  WJeanu3alyy, T0O3BOJISIIOLEM  pellaTb  3aZlaud  peajbHOU
JeNCTBUTETbHOCTA ~ MaTeMaTUYeCKUMH  MeTOZaMH,  TIpUMephbl  OLIMOOK,
BO3HUKAOLMX MPU KUJeann3aliy;

yMeTh:

— TO0/b30BaThCs SI3bIKOM TeOMEeTPUM [I/Isl OINMCaHUsl MpPeJMeTOB OKPY>Karolero
MUpa;

— pacro3HaBaTb  reoMeTpuueckve  (UIypbl, pas3/idyaTb WX  B3aUMHOe
PacrioJIOKeHUe;

— n3006pakaTb TeoMeTpuUecKre GUTyphl;
— BBITIO/THATh YEPTEXKU 10 YCJIOBUIO 3a/1ay;
— OCYIIeCTBIATEL peobpa3oBaHus GUTYD;
pacrio3HaBaTh Ha UepTekaX, MOJE/sAX U B OKpY»Karoljeli 00CTaHOBKe OCHOBHBIE
IIPOCTPaHCTBEHHbIE TeJla, U300paXkaTh UX.
1.4. PekoMeHyeMoe KO/JIMYECTBO YacOB Ha OCBOeHHe padouyeil mMporpamMmbl
yueO0HO! JUCIUTITUHBI:
MakcumanbHOM yueOHOM Harpy3ku oOyudaroimgerocss 162 yacos, B TOM
yuce:

- 00s13aTe/IbHOM ayAMTOPHOMN yuebHO# Harpy3ku oOyuatoierocst 111 yaca;

- caMocCTosTeTbHOM paboThl oOyuarorrierocsi 51 yacos.



2. CTPYKTYPA U COJIEP)KAHUWE YUEBHOU N CITUTL/INHBI

2.1. O0bem yueOHOM JUCHUIUTAHBI H BU/IbI Y4eOHOH PadoThI

YPOK

YPOK

YPOK

Cemectp I II 11 v
AyauUTOpHBIE 3aHATUS 16 42 32 21
(MHMBUYa/IbHBIE) B Yacax
CamocTosiTesibHas paborta
obyuaromierocs (Bcero 51)
KoHTpo/bHBIH KoHTposbHBIN KoHTposbHBIN
@DOpMBI OTUETHOCTHU JK3aMeH




Ne Pa3zoen KO0/1-80 KO0/1-80 4daco08 KO0/1-80 4dco08
4acos 8 knacc 9 Kknacc
2 Anrebpa 207 105 102
3 ['eomeTpust 138 70 68
4 dopma KOHTpOJIBbHBIN YPOK JK3aMeH
OTYETHOCTHU

OcHoBHbIe (popmbl yueOHOM paboThl Ha ypoKe: PpoHTa/bHas (001eK/IaccHast),
rpymroBasi, UHANBUAYaTbHasl.

2.2. TemaTuyeckoe M/iaHUPOBaHUE

TeMaTHueckoe IVIAHHPOBaHUe Kypca MaTeMaTHKH 8 Kiiacca

PA3JIEJT « AJITEBPA»

Ne HaumeHoBaHue OcHOBHOe cojepiKaHue OcHoBHas nesb u3yyenuss | Bceero

o\l | TeMbI TeMbI TeMBbI YyacoB

1. Anrebpanueckue Anrebpanueckast Apo0b. CdopmupoBaTb ymeHuUst

npobu OCHOBHOE CBOMCTBO BBITIO/THSATh I€UCTBUSI C

anrebpanyeckoit apoomu. anrebpanueckuMu pobsmu,
CokpaiiieHue apobeii. JIeCTBUSI CO CTeTeHsIMU C 24
CnoskeHue, BLIUUTaHME, 1]eJIbIM TT0Ka3aTesem;
YMHO>KeHHe U Jle/ieHre Pa3BUTh HAaBBIKU PeIleHUsT
anrebpanyeckrx ApoOeid. TeKCTOBBIX 33/ia4y
CrereHb C LiebIM anrebpanyecKUM MeTOZOM
roKasaTeJieM U ee CBOKCTBaA.
Brigenenuve MHOXUTEA —
CTeTeHH [1eCSITH — B 3aMWCH
yuca

2. KBazipaTHble KBazipaTHBIN KOpeHb W3 Hayuutb npeo6Gpa3oBaHUsIM

KOpHH yncna. Ilonarue 06 BBIPa)KEHHWH, COJieprKaliyx

VppaL1oHaTbHOM KBa/IpaTHbIe KOPHU; Ha
yucsie. [lecaiTUuHbIe rprMepe KBaJpaTHOTO U
NpUbJIM>KeHUs1 KBaZIpaTHOTO | KyOUUYecKoro KOpHei 18

KopHs. CBoWCTBa
apu(MeTHUYeCKOro
KBa/JpaTHOT'O KOPHS U UX
TIpUMEHeHKe K Ipe-
00pa30BaHMIO BbIPAYKEHUH.
KopeHnb TpeTbeli cTeneHu,
TIOHSITHE O KOPHE N-U’
CTereHU U3 YMuc/a.

cchopmMrpoBaTh
Tipe/iCTaB/IeHUst O KOpHe n-i
CTEeTeHH.




HaxoxneHuve
TPUBJIIKEHHOTO 3HAYCHHST
KOPHS C TTOMOIIL[BIO
KaJbKyJsiTopa. ['padviku
3aBUCHMOCTeH y = VX, y=

n/x

KBagpaTHbIie KBazgpaTHOe ypaBHeHuMe. HayuwuTs peruatb

ypaBHEeHUsI d®opmyibl KOpHel KBa/[paTHbIe YPaBHEHUS U
KBa/IpaTHOTO ypaBHEHHUSI. WCIT0/1b30BaTh WX MPU
Perienne TekCTOBBIX 3a7ja4 pelLleHrnH TeKCTOBbIX 3a7au. | 22
cocTaB/ieHUeM KBaJpaTHbIX
ypaBHeHul. Teopema Buera.
PasznoxxeHue Ha MHOXUTEIU
KBa/JpaTHOT'O TpexuJieHa.

CucreMmsl YpaBHeHuUe C IByMsi BBecTH MoHATHSI ypaBHeHUs

ypaBHeHUH nepeMeHHbIMU. JInHeHOe C IByMs1 TlepeMeHHbIMHU,

ypaBHeHUe C JByMs rpaduKa ypaBHeHus,
repeMeHHBbIMU U ero rpaduK. | CUCTeMbl ypaBHEHUI;
[Tpumeps! perieHUs 00yYUTH pelIeHrt0 CUCTeM
ypPaBHEHHH B 1]eJIbIX YUC/IaX. | JTMHEWHBbIX ypaBHEHUH C 19
Cucrema ypaBHeHU; JIByMs1 TilepeMeHHbIMHU, a
pellieHue CUCTeM TaK)Ke MCI0Ib30BaHUI0
JIBYX JIMHEMHbIX YpPaBHEHUH | MpHeMa COCTaB/IeHUs

C IByMsI TIlepeMeHHbIMU, CUCTeM ypaBHeHHWH TpU
rpaduueckasi MUHTepripeTa- pelLleHnH TeKCTOBBIX 3a/iay.
s, [Ipumepsl peltieHust

HeJIMHeMHBIX CUCTEeM.

PellieHrie TeKCTOBBIX 3aa4

COCTaB/IeHeM CHCTEM

ypaBHeHUI. YpaBHeHUe C

HEeCKOJIbKUMU

repeMeHHBbIMU.

OyHKLIMU dynkiysa. Obnactb [To3HAaKOMUTE yyaluxcs C
oripejiesieHust U 00/71aCTh MOHATHEM (PYHKLUH,
3HaueHUM (PYHKLUU. paclIMpUTh MaTeMaTU4yeCKUi
I'paduk byHKLMN. SI3bIK BBeJ|eHheM
Bospacranue u yObiBaHHe (yHKLIMOHAIBHON
(yHKLMY, COXpaHeHue TePMHUHOJIOTUU U 15

3HaKa Ha [IPOMEeXXyTKe,
Hy/ M QyHKUIUU. DYHKLUH y
=kx,y = kx + I, y=k\x u ux
rpaduku. [Ipumepsi
rpaduueckux
3aBUCHUMOCTEH,
OTpaKaroILlMX peasbHbIe
TIPOLIeCCHI.

CUMBOJIMKH; PACCMOTPETh
CBOMCTBA U rpadmKu
KOHKPETHBIX UHCJ/IOBBIX
GbyHKUMA:  TMHeHHOU
byskun U dyHkuum y=k\
X; TI0Ka3aTb 3HAYMMOCTb
(bYHKI[MOHAILHOTO amrapara
JI7IsI MOJleTMPOBaHUst
peasibHbIX CUTYaLuH,
HAyUYMUTb B HECJIOXKHBIX
C/ly4yasix IPUMeHSTh
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IMMOJIy4e€HHbIe 3HAHUA /1
penieHud IpyUK/IaAHbIX U
MPpaKTUUeCKHX 3a/adu.

BeposiTHOCTE 1

Cratuctuueckue

CdopmupoBaThb

CTaTHUCTHKA XapaKTepUCTUKH psifia Trpe/icTaB/eHre O BO3MOX-
JlaHHBIX, MeJJuaHa, CpeiHee | HOCTSX OINHCaHUS U
apudmMeTHueckKoe, pa3mMax. 006paboTKH JAHHBIX C 7
Tabsuria yacToT. TIOMOLBIO Pa3/IMYHbIX
BeposiTHOCTB CpeJHUX; I03HAKOMUTh
PaBHOBO3MOXXHBIX COOBITHI. | YYaIUXCs C BHIUUC/IEHUSIMU
Krnaccuueckasi hopmyna BEpPOSITHOCTH CJTy4alHOTO
BBIUMC/IEHNS] BEPOSITHOCTH COOBITHS C TIOMOIIIBIO
COOBITHS U YC/IOBHS ee K/laccuueckoi (popmMysibl U
TIPUMEHEHUSI. 13 reOMeTpUYeCKUX
[IpexncraBnenue o coobpaskeHUit
reoMeTpruuYecKon
BEPOSTHOCTH.
Bcero: 105
PA3AEJ/I « TEOMETPUSA»
MHoroyrosibHUKU | MHOIOyro/bHUK. Jartb yuaimmecs 16
BhINyK/IbIii MHOTOYTO/IBHUK. | CUCTeMaTUYeCKue CBeJleHHs
[Tapannenorpamm. 0 YeTbIPEXYTO/IbHUKAX U UX
Tpanenyst. IIpsMoyronbHUK. | CBOMCTBax; COpMUPOBATh
Pom6. KBazpar. OceBast u TrpeficTaB/IeHNe O Urypax
LIeHTpa/IbHasi CAMMeTDPUH. CUMMEeTPUYHBIX
OTHOCHUTEJIbHO TOUKH UJIN
TIPSIMOM.
ITnomans [Tonsarue nomaau | ChopMupoBaTh y yyaluxcs 16
MHOT'OYTOJIbHHKA. TIOHSTHE TIIOLaJN
[Tnomaze KBasipaTa, | MHOTOYroJIbHHKA, Pa3BUTh
MPsIMOYTOJIbHUKA. yMeHHe BBIYUCJIATH MJIOIIaIN
[Tapannenorpamma, | Guryp, npuMeHsisi U3y4eHHbIe
TpeyrojbHUKa U CBOICTBa, (hOPMYJIbl U TEOPEMY
Tpaneluu. Teopema | [Tudaropa
[MTudaropa.
[TomobHbIe Ornpegenenuve CdopMupoBaTh NOHSITHE 20
TPeyroJbHUKH. TOZ0OHBIX MOZ00HBIX TPEYTOTbHHUKOB,
TPeyro/bHUKOB. BbIpabOTaTh yMeHUe MPUMEeHSITh
OTtHoweHue TIPU3HAKK 1o00us
nouazien TPeyroJbHUKOB B MpoLiecce
MO/I00HBIX JloKa3aTe/bCTBa TeopeM 1
TPeyro/bHUKOB. pellieHus 3aja4, cOpMHUPOBAThH
[Tpu3Haku 1oZ00Msl | HABBIKK PeIIeHUs
TPeyro/bHUKOB. MIPSIMOYTO/TbHBIX
ITpumeneHue TPeyroJbHUKOB.
1ozI00usT K

pelleHHIo 3a/ay.
[TonsiTHs cvHyCa,
KOCHHYyCa U
TaHreHca OCTPOro
yria

11




NPSIMOYTO/IbHOTO
TPeyroJbHUKA.
10 | OKpyXHOCTb KacaresibHas K CdopmupoBaTh MoHsATHE 18 1
OKDY>KHOCTH U eé KacaTesbHOM, BIIMCAHHOTO U
CBOMCTBA. LIeHTPa/IbHOrO yIJIa ,
LleHTpanbHble U M03HAaKOMUTb C UX CBOMCTBaMH
BMNUCAHHbIE YTJIbI, Y HayYUTh MPUMEHSITh UX K
yeTbIpe peleHuto 3a7a4. [I03HaKOMUTD
3aMeyvaresibHble C TIOHSTUSIMUA BIUCAHHOU U
TOUKHU OMKUCaHHOW OKPY’>KHOCTH.
TPeyro/bHUKA, BeipaboTath yMeHHe IPUMEHSITh
BIIMCaHHAas U CBOWCTBA BIUCAHHBIX U
OIyCaHHast OMMCAHHBIX YeThIPEXYT0/IbHUKOB
OKDY>KHOCTH. K pellleHHH0 3a/ay.
Bcero: 70
Temamuueckoe nj1aHupoeaHue Kypca 9 Knacca
n\ | HaumeHoBaHue Tembl OcHoBHOe OcHoBHad uenb udyuenust tembl | Yacer | K\
1 cojlepyKaHre TeMbl p
1. | HepaBeHcTBa [eiicTBUTeTbHBIE [To3HAaKOMUTH yyYaluXxcs CO
4yyrcsia Kak CBOMCTBAMU UMC/IOBBIX
OeckoHeuHbIe HEpaBeHCTB U UX NIPUMeHeHHeM
JeCSITUYHbIEe TPOOU. K pellIeHuI0 3aau (CpaBHeHHe U 19 1
YucnoBble OLleHKa 3HaUeHWI BbIpaKeHUH,
HepaBeHCTBa U UX Jl0Ka3aTenbCTBO HEPAaBeHCTB U
CBOMCTBA. IIp.); BbIpabOTaTh yMeHHe
JloKa3aTeyibCTBO peliaTh JIMHeHbIe HepaBeHCTBa
YUCJIOBBIX U C OJJHOU MepeMeHHOM U UX
anrebpanuecKux CUCTEMBI.
HEpaBeHCTB.
JIuHeliHbIe
HEepaBeHCTBA C OJJHOU
TepeMeHHOM U UX
cucteMbl. TOUHOCTD
TIpUOIKeHus],
OTHOCUTE/TbHast
TOYHOCTb.
2. | KBagparuuHas DyHKLMA y = ax*+ ITo3HaKOMUTB yUaluxcs C
¢byHKUMsA bx + c v ee rpaduk. | KBagpaTUUHOM (YHKLIMEH KaK C
CaoiicTBa MaTeMaTHUeCKOM MOJIe/bi0,
KBa/IpaTUYHOUN OMUCHIBAIOLLEN MHOTHUE 20 1
byHKLMM: 3aBUCUMOCTU MEXIY
BO3pacTaHue 1 peanbHbIMU BeJIMUMHAMY;
yObIBaHue, HayuWTh CTPOUTH rpauK
coxpaHeHHUe 3HaKa Ha | KBaJjpaTUUHOW (DyHKLIUK U
TIPOMEXKYTKe, YUTaTh 10 rpaduKy ee CBONCTBA;
HauOosbIee chopMHpOBaTh YMeHHe
(HauMeHbI1Iee) WCII0/b30BaTh rpaduyeckre
3HaueHue. Pellenne | mpefcTaB/ieHys [J1s pellleHus]
HEPaBeHCTB BTOPOM | KBa/IpaTHbIX HEPABEHCTB.
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CTeTeHU C OHOU

riepeMeHHOM.
YpaBHeHus u ParrioHa/ibHbIe CucTeMaTHU3UpPOBaTh CBeZIEHHS O
CUCTEeMbI YpaBHEHUM | BbIpaXKeHUsI. palMoHATbHBIX BbIDAKEHUSIX U
[Hornyctumbie ypaBHEHUSIX; TT03HAKOMUTh

3HaueHuA repemMeH-
HBIX, BXOJAIIHNX B

y4YallMXxCsi C HEKOTOPbIMHU
rpyeMaMy pellieHusl ypaBHeHUI

anrebpanueckye BBICIIVX CTereHel, 00yuuThb 25
BbID@)KEHUSI. pelLeHnt0 JPOOHBIX YPaBHEeHUH,
ToxzecTBo, pa3BUTb yMeHHe pelllaTh
Jl0Ka3aTenbCTBO CUCTEeMbI HeJIMHeNHBIX
TOXK/eCTB. yPaBHEHUH C IBYyMS
PemieHue LlesiblX M | IePeMEHHBIMH, a TAKXKe
JIPOOHBIX TeKCTOBBIE 3a/jauy;
ypaBHeHUI C | MO3HAKOMUTH C IPUMEHeHUEeM
OJJHOU rpaduKOB [/ UCC/Ie[JOBaHUs U
riepeMeHHOM. pelleHus: CUCTeM YpaBHeHUM C
[Tpumepsl pellieHusi | ABYMs lepeMeHHbIMU U
HeJTMHeHHbIX ypaBHEHUH C OJTHOM
CUCTEM YpaBHEHUU TiepeMeHHOM.
C JByMsI
repeMeHHbIMH.
Pewienue
TEKCTOBBIX  3a/ay.
I'paduueckass uH-
TepIipeTaLys
pellieHust
ypaBHeHU! u
CUCTEM ypaBHEHM.
Apudmetrueckast u Apudmetnueckas u Pacuvputs ripeficraBiieHust
reomMeTpuueckas reomeTpuueckas yuallyxcst O YUC/IOBBIX
TIpOrpeccumn TIPOrpeccumu. 10C/1e[I0BAaTeIbHOCTSIX; U3yUUTh
dopMyiibl N-20 CBOWCTBa apupMeTHUeCcKol U 17
YyjieHa ¥ CYMMBI N reoMeTpUUeCcKoi Mporpeccui;
YjIeHOB pa3BUTb yMeHHe pelliaTh 3a/lauu
apubmMeTHUYeCKOl 1 Ha TIpPOLIeHThI
reoMeTpUUeCcKoi mpo-
rpeccuid. [TpocThbie u
CJIO’KHbIE TIPOLIEHTHI.
Cratvctryeckue I'enepanbHas CdopmupoBaTh Tipe/icTaB/lIeHHe
VICC/IeZIOBaHUS COBOKYTTHOCTb U 0 CTaTHCTUUeCKUX
BbIOODKa. rccie[oBaHusX, 06paboTke
PamxupoBaHue JIJaHHBIX ¥ UHTepIIpeTaLuu pe- 6

JaHHbIX. [Tomurox
4acToT.
VHTepBanbHbIN psif,.
I'ucrorpamma.
Bri6opouHast
JMcriepcusi, cpefiHee
KBa/IpaTUUHOE

3yJ/IbTaToB.
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OTK/IOHEHHe.

Wtorosoe rioBTOpeHue

O606mUTL U
CUCTEMAaTU3UPOBATh 3HAHMUS
yUaluXxcst

15

Bcero: 102

Pa3pen «I'eomeTpus»

BekTopsl. Metop, ITonsiTHe BeKkTOpAa. Hayuuts yuaimmxcs
KOOpZWHAT PaBeHCTBO BEKTOPOB. | BBIMOJIHATH J€UCTBUS Haj,
Crnoxxenue u BEKTOpaMHU KaK HarpaB/IeHHbIMU
BBIUMTaHUE BEKTOPOB. | OTpPe3KaMH, YTO BaXKHO /ISl
YMHOXeHue BeKTopa | IPUMeHeHUs! BeKTOPOB B 18
Ha YUCIIO. (hr31Ke; MO3HAKOMHUTB C
PasnoxkeHue BeKTOpa | UCIO/Ib30BAHUEM BEKTOPOB U
I10 IBYM MeTo/la KOOpAUHAT Py
HEeKO/UIMHeapHbIM pelleHUu reoMeTpUUeCcKux
BEKTOpaM. 3aja4.
KooppayHatsl
BekTOpa. [Tpocreii-
1Ive 3a7a4u B
KOOp/JMHaTax.
YpaBHeHus
OKPY’>KHOCTH U
NpsIMOM, MPYMeHeHHe
BEeKTOPOB U
KOOpJWHAT IpU
peleHuu 3ajau.
CooTHollleHus CuHyc, KOCUHYC Pa3BuTh ymeHue yuammxcs
MeJKJy CTODOHaMU U | ¥ TAHT'eHC yIJIa. [IPUMEHSATH
yriamu Teopembl CHHYCOB M | TPUTOHOMETPUUYECKHH armapar 11
TpeyroJIbHUKa. KOCHHYCOB. Pelienre | Mpu peleHr reoMeTpUuecKux
CkanspHoe TpPeyro/JIbHUKOB. 3a/au.
Tpou3Be/ieHre CkasnsipHoe
BEKTOPOB TIpou3Be/ieHre
BEKTOPOB €ro
TIpUMeHeHue B
reoMeTpUYeCcKUx
3ajayax.
[ 1MHa OKpY>KHOCTHU U IIpaBusibHBIE Pacimmputh 3HaHHe
IiomiaZib Kpyra MHOTI'OYT'OJIbHHUKH. yualuxcss O MHOI'OYT'OJIbHUKAX;
OKpYy»XHOCTH, paccMOTpeTb TIOHATHS  JJIMHBL | 12
OIMCaHHasi OKOJI0 OKDY>XHOCTH M IUIOLIAJA Kpyra
NPaBU/IbHOTO U (hopMmyibl IJ1st 1754
MHOI'OYTO/IbHUKA U BBIUMCJ/ICHUS.
BIICaHHAs B Hero.
ITocTpoenue
NPaBUJIBHBIX
MHOI'OYTO/IbHUKOB.
[rHa OKpPY’KHOCTH.
[Tnomane Kkpyra
[BrKeHust OrtobpaxeHue [To3HaKOMUTH yyallUXCs C
TJIOCKOCTH Ha ce0sl. MOHATHEM [IBWKEHUs U ero
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[TonsTre aBYKeHNUs. CBOMCTBAaMH, C OCHOBHBIMU
OceBas u BUJaMH JIBWXKeHuH, | 8
L|eHTpabHast B3aMMOOTHOLIEHUSIMU
CUMMETPUH. Ha0XXeHU! U JBWKEeHUH.
[TapannenbHbI
niepeHoc. [ToBopoT.
Hanoxxenus u
JBYDKEHMUSI.
HauasnbHbie cBefienvs | [Ipegmer Jatb HauasbHOe
Y3 CTepeoMeTpun CTepeoMeTpuH. ripeficTaB/IeHNe O Tel U
['eomeTprueckue Tena | MOBEPXHOCTSX B
Yl TIOBEPXHOCTH TPOCTPAHCTBE; T03HAKOMUTh
MHororpaHHUKu: yYalmxcs C OCHOBHbIMU 8
rpu3sMa, (hopMyniaMu /111 BBIUKMCTIEHUS
rapasiie/ierniuIes, T/Ioua/ield OBepXHOCTeN 1
nupamuza, (Gopmysibl | 0OHEMOB Tesl.
[/ BBIUMCJIEHUS UX
oobemMoB. Tema u
TIOBEPXHOCTH
BpallleHusl: LUIUHJD,
KOHyC, cdepa, 1iap,
hopmyJibI ISt
BBIUMC/IEHUST ux
Tiolazei
MOBEPXHOCTeH u
00bEMOB.
O6 akcromax Becena 06 akcromax Hatb 6osee rmyboKoe
reoMeTpuun reoMeTpun ripe/icTaB/eHUe O 2
CUCTeMe aKCHOM IJIaHUMeTpUU U
aKCHOMaTUUeCKOM MeTO/e
[ToBTOpEHNE. 9 1
PellieHue 3a7au
Bcero: 68

2.3. Copepxanne OYI1.01.06 MaremaTuka. Anreopa. I'eomerpus.

Anzebpauueckue 8blpadceHusl.

Asredpa
(207 vacog)

BYKBEHHBIE BbIDa>KE€HHUSA (BBIP&)KEHI/IH C

riepeMeHHbIMM). UHC/IOBOoe 3HaueHWe OYKBEHHOTO BbIpaKeHHUs. JlomycTUMbIe
3HaueHusl TIepeMeHHBIX, BXOASIIUX B anreOpanyeckue BbipakeHus. [loficTaHOBKa
BbID@KEHUI BMeCTO TepeMeHHbIX. PaBeHCTBO OyKBeHHbIX BbIpakeHU. T0>KJeCTBO,
Jl0Ka3aTelbCTBO ToXAecTB. [Ipeobpa3oBaHys BbIpayKeHUIA.
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CBolicTBa cCTemeHell C 1ieJibiIM T[OKa3aTeseM. MuorousneHsl. Crio)keHue,
BbIUMTaHWE, YMHOXXeHHe MHOroujieHoB. POpMysbl COKpAIeHHOTO YMHOXKEHHUSI:
KBa/IpaT CyMMBbI M KBaZIpaT Ppa3HOCTH, Ky6 cymmbl u Kyb6 pasHocmu. Popmysia
Pa3HOCTU KBaJ[paToB, opmyaa cymmbl Kyboe u pazHocmu Kyboe. PasnokeHue
MHOrou/ieHa Ha MHOXKuTenu. KBagpaTHbIM TpexusieH. BbideneHue noiHoz2o keadpama
8 kgaopamHom mpexuneHe. Teopema Bueta. Pa3nokeHue KBajpaTHOTO TpexusieHa Ha
NMHelHble MHOXKUTe/W. MHOrou/ieHbl C OfHOM nepeMeHHOW. CTereHb MHOTOU/IEHA.
KopeHb MHOrousieHa.

Anrebpanueckas apob6b. CokpaiijeHue gpobeii. [lelicTBUs ¢ anrebpanuecKUMU
JIPOOSIMH.

PaijpoHasibHble BbIpa)KeHUSI W WX TipeobpasoBaHusi. CBOMCTBa KBa/paTHBIX
KOpHeH U X NpuMeHeHre B BBIYUC/IeHHUSIX.

YpasHeHusi u HepageHCmed. YpaBHeHHWe C OJHOU TepeMeHHOW. KopeHb
ypaBHeHusi. JIuHeliHoe ypaBHeHWe. KBajipaTHOe ypaBHeHUWe: (opmysa KOpHei
KBa/IpaTHOTO ypaBHeHHUs1, PellleHre paljMOHa/lbHbIX ypaBHeHUM. [IprMepsl pelleHust
yPaBHEHHI BBICIIMX CTereHel; MeTOAbl 3aMeHbl [epeMEeHHOM, pas3/io)KeHus Ha
MHO>KUTEJIH.

YpaBHeHHWe C [ByMsl TlepeMeHHbIMU; pellleHue YpaBHEHUs C [ABYyMs
nepeMeHHbIMU. CHCTeMa ypaBHeHHWH; pellleHue cucTeMbl. CUCTeMa ABYX JIMHEWHBIX
ypaBHeHHI C [ByMsl TepeMeHHbIMH; pellleHWe TOACTaHOBKOW M ajnreOpanuecKum
CJIOKEHUEeM. YpaBHEHUE C HeCKOJbKUMU T[epeMeHHbIMU. [Ipumepsbl pelieHus
He/IMHEeNHbIX cucTeM. [IpumMephl pellieHrs ypaBHEHUH B Le/IbIX YHC/IaX.

HepaBeHncTtBO € opHOM mniepeMeHHOM. PemeHue HepaBeHCTBa. JIvMHelHbIe
HepaBeHCTBA C OJHOM TlepeMeHHOM M UuX cucTembl. KBajgpaTHble HepaBeHCTBa.
ITpumepbl pewieHusi OpOOHO-TUHEUHbIX Hepa8eHCM8.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. /lokasamenbCmeo UUC/A08bIX U
asnzebpauyeckux HepaseHcms.

[Tepexon oT cnoBecHOW (DOPMYIMPOBKHA COOTHOLLIEHUN MeXAY BeTUUMHaMHU K
anrebpanueckoii. PellieHre TeKCTOBBIX 3aZiau anreOpanyecKuM Criocobom.

Yucnoenle nocsedoeame/ibHOCMU. [TousTHE 1oc/ieZiloBaTeTbHOCTH.
ApudmeTnueckass U TreoMmeTpuueckas Tmiporpeccuu. Popmysbl 001jero useHa
apu(pMeTUYeCKO W TeoMeTpPUYeCKOW IPOrpecCuil, CyMMbl MEPBBIX HECKOJbKUX
YyjIeHOB apuMeTUUeCKON ¥ TeoMeTpUUeCKOM TIporpecCui.

C/105KHBIe TIPOLIeHTHI.

Yucnoebte ¢ynkyuu. Tlonsitue dynHkiuu. O6nacTb omnpejeneHuss (QYHKLIUU.
Crioco6b1 3ajanust GyHKIUH. ['paduk dhyHKIMM, Bo3pacTaHre U yObiBaHUe (PyHKIIWY,
HauOosblllee W HaWMeHbIllee 3HaueHWs (YHKIUM, HYJU (QYHKIUHA, TIPOMEXYTKU
3HAKOMOCTOSTHCTBA. UTeHre rpa@uKoB HyHKLIMA.

@OyHKIUY, OMUCHIBAIOIIME TIPSIMYH0 U OOpaTHYI IPOIOPLHMOHATBHYHO
3aBUCUMOCTH, UX rpauku. J/InHeliHasg (PyHKLMS, ee TpaUK, reOMeTPUUEeCKUM CMBIC/T
KoapduienToB. ['uriepbosia. KeazpatuuHas QyHKiusi, ee rpaduk, mnapaborna.
KoopavHaThl BepiivMHbBI Tlapabosibl, 0Cb cuMMeTpud. CmeneHHble (DYHKYuu C
Hamypa/abHbIM Nnokazamesnem, ux 2paguxu. I'padvku GyHKLMI: KOPeHb KBaJpaTHBIN,
KOpeHb Kybuueckuii, Moay/b. Mcrnonb3oBaHue rpadukoB (GyHKLUN [ pelleHus
YPaBHEHUU U CUCTEM.
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[Tpumepsl rpadruecKux 3aBUCUMOCTEN, OTpakalol[UX peasibHble MPOLeCCHI:
KosiebaHre, TIOKa3aTeMbHBI POCT; UUC/A08ble (PyHKYUU, oOnuchbieamwjue smu
npoyecchl.

[TapannenbHbIM TiepeHOC TrpaUKOB BAOJb OCEM KOOPAWHAT U CUMMempust
OMHOCUmesnbHoO ocell.

Koopounambi. W306pakeHre uncenl TOUKAMU KOOPAMHATHOM  TIPSIMOM.
['eomeTpuueckruid CMBICT MOy uucaa. YWCIOBble TPOMEXYTKU: WHTEpBal,
OTpe30K, Jiyu. PopMyaa paccmosiHusi Mexcoy moukamu KOoOpOUHAMHOU NpsMOll.

HekapToBbl KOOpDAMHATBI Ha TUIOCKOCTH; KOODAWHATHI TOUKW. KOOpAuHaThI
cepevHbl OTpe3ka. dopMysia pacCTOSIHUAS MeXAY ABYMsI TOYKaMH TIOCKOCTH.
YpaBHeHUe TPSIMOH, Yr0BOM KO3(h(UIMeHT TMpsMOW, yCIOBHe Tlapasie/lbHOCTU
MpPSIMBIX. YpaBHeHHEe OKPY)KHOCTH C IIeHTPOM B Hayajie KOOpJUHAaT U 6 /060l
3a0aHHOU Mouke.

['pacduueckasi HTeprnpeTalvsi ypaBHEHU C ABYMSI TepeMeHHbIMU U UX CUCTEM,
HEpPaBeHCTB C IBYMsI IePeMEHHbIMU U UX CUCTEM

I'eomeTpusn
(138 yacoB)

HauanbHble noHssmus u meopembl 2eomMempuu.

Bo3HUKHOBEHHE reOMeTPUH U3 TIPAKTHKHU.

['eomeTpuueckre GuUrypsl u Tesa. PaBeHCTBO B TeOMETPUU.

Touka, ripsiMasi ¥ TJI0CKOCTb.

[ToHsATHE O reOMeTPUYECKOM MeCTe TOUeK.

Paccrosinne. OTpe3ok, yiyu. JlIomaHas.

Yron. [Ipsamout yron. OcTpele U Tymble YI/ibl. BepTUKanbHbIE YU CMEXXHBIE YTJIbL.
buccekTpuca yria v ee CBOUCTBaA.

[TapasnienbHble U TepeceKkaroluecs: rpsimble. [lepreHAUKYISPHOCT MPSIMBIX.
TeopemMbl 0 TmapaaelbHOCTU W MNEPHeHAUKYJSAPHOCTA TpsiMbiXx. (CBOUMCTBO
CcepeIMHHOTO TIepIeH/IUKYJ/isipa K oTpe3Ky. [leprieHjUKy/iIp YU HAaK/IOHHAs! K MPSIMOU.

MHOroyroJibHUKH.

OKpY>KHOCTb U KPYT.

HarnsigHole  mpeAcTaBfeHWsi O TMPOCTPAHCTBEHHBIX — TejlaX:  KyoOe,
napasienenunesie, NpusMe, nupamu/ie, mape, chepe, Konyce, uuauHzape. [Ipumepsi
ceueHu. [IpumMepsI pa3BepTOK.

TpeyzonbHuk.  IlpssMoOyrosibHble,  OCTPOYTO/IbHBIE, W  TYIOYTOJIbHbIE
TpPeyrobHUKK. BbicoTa, MeauaHa, OWCCeKTprca, CpeAHsisl JIMHUS TPeyroJibHUKaA.
PaBHOOepeHHbIE W DPABHOCTOPOHHUWE TPEYrOJbHUKWA; CBOWCTBA U TPU3HAKU
paBHOOEIPEHHOTO TPeyrobHUKA.

[Ipyv3Hakyi paBeHCTBa TpeyroysbHUKOB. HepaBeHCTBO TpeyrosibHMKa. Cymma
yIJIOB TpeyrojibHWKa. BHelllHWe yrI/bl TpeyrojbHUKA. 3aBUCUMOCTb MEXIAY
BeJIMYMHAM CTOPOH U YIJIOB TPEYroJIbHHUKA.

Teopema @aneca. Ilogobue TpeyronbHWKOB;, Ko3(h(UIMEHT MozAo0us.
[Tpu3Haku no/j06us TpeyroIbHUKOB.

Teopema ITudaropa. [1Ipr3Haku paBeHCTBa NPSIMOYTO/IbHBIX TPEYTrobHUKOB. CUHYC,
KOCHUHYC, TAHTeHC, KOTaHI'eHC OCTPOrO yIJia NPSIMOYTOJIbHOTO TPEYTOJIbHHUKA U YIJIOB
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or 0° po 180°;, mnpuBeseHuve K OCTpOMYy yIjy. PellleHne TpAMOYTO/IbHbBIX
TPeyroapHUKOB.  OCHOBHOe  TPUIOHOMeTpUUeCcKoe  TOX[eCTBOo.  DopMmyiibl,
CBS3BbIBAIOIUE CHUHYC, KOCHMHYC, TaHI'eHC, KOTaHIeHC OJHOr0 U TOro e yIJia.
Teopema KOCHMHYCOB U TeOpeMa CHUHYCOB; TIpUMePbl WX TIPUMEHEeHUs [Jis
BbIUKCJ/IEHUS 3JIEMEHTOB TPeYyTrOJIbHUKA.

3ameuare/ibHble TOUYKM TPEYrOJbHUKA: TOYKM T[IepeceueHusi CepeiuHHbIX
neprieH UKy IsIpoB, OucceKTpuc, MeauaH. OKpyscHocmb Jiiiepa.

YembipexyzoibHuk. IlapannenorpaMM, ero CBOWCTBA M TPU3HAKM.
[TpsiMOyTO/bHUK, KBafpaT, poM0, MX CBOMCTBAa W TpU3HaKU. Tpariewusi, cpefHss
JIMHUS TpareLuy; paBHoOepeHHas Tparielusl.

MHozoyz01bHUKu. Bpinykible MHOTOyrojbHUKA. CyMMa YIJIOB BBITYKJ/IOTO
MHOTOYrOJIbHUKA. BrucaHHble ¥ ONMCaHHble MHOTOYTOJIbHUKH. [IpaBuibHBIE
MHOT'OYTOJIbHUKU.

OkpyyxcHocmb u Kpye. llentp, paguyc, puametrp. [lyra, xopza. Cekrop,
cermeHT. LleHTpa/ibHBIM, BIUCAHHBIM yrOJI; BeJIMUYMHA BIIMCAHHOrO yrya. B3auMHoe
pacrosiokeHWe TIPSIMOM U OKPY)XHOCTH, O8yX OKpyjcHocmeli. KacaTenbHasi U
ceKyljasi K OKPY>KHOCTH, PaBeHCTBO KacaTeJ/IbHbIX, POBEJEHHbIX M3 OAHOU TOUKU.
Mempuueckue cOOMHOWEHUs1 8 OKPYHCHOCMU: C80UCMBA CeKywux, KacamesabHbIX,
xopo.

OKpY>KHOCTb, BIMMCAaHHas B TPEYTrOJIbHUK, U OKDPY’>KHOCTb, OMHCAaHHas OKOJIO
TpeyrojibHUKa. BrivcaHHble ¥ ONMWCAHHBIE YeTBIPDEXYTOJbHUKU. BnucaHHuble u
ONUCAHHbIE OKPYHCHOCMU NPABUIbHO20 MHO20Y20/bHUKA.

H3mepeHue 2eomempuueckux ee/quyuH. [lnvHa oTtpe3ka. [InvHa 0MaHOM,
rep¥MeTp MHOTOYTOJTbHUKaA.

Paccrosgame oT ToukM g0 mipsMou. PaccTosiHme Mexxay mapasuie/lbHbIMU
npsAMbIMU. [IIMHA OKPY>XHOCTH, yucio U; anvHa ayru. BemuuuHa yria. ['pagycHas
Mepa yrIJa, COOTBeTCTBHE MeX/AY BeJIMUMHOU yTJjia U JIMHOU IYTU OKPYKHOCTH.

[TonsiTve o mowagu IJIOCKUX (uUryp. PaBHOCOCTaB/ieHHbIe M paBHOBEIUKHE
(GuUrypsl.

[Inowaas mnpsMmoyrosibHUKa. [lnoiazb mapasiesorpaMMa, TPeyrojbHUKA WU
Tpanenuu (0OCHOBHBIE (hOpMYJibl). POPMYJIbI, BbIpAXKAIOLLME TUIOLa/lb TPEeYTrO/IbHUKA:
yepe3 /IBe CTOPOHBI U YIrOJ MeXJy HUMH, uepe3 nepumemp U paouyc 6nNUCAHHOU
okpyxcHocmu, ¢popmyna I'epona. Tlnouwjadb uemblpexy20/abHUKA.

[1omaae Kpyra v miomazb CeKTopa.

CBs3b MEX/Ty TIIOL[aASIMU MTOA0OHBIX QUTYP.

Ob6wvem Tena. PopMynbl 0ObeMa TIPSIMOYTOJILHOTO TMapasviesienuriesia, KyoOa,
11apa, QUINHAPA U KOHYCa.

Bexkmophbl.

Bekrop. InvHa (Moayns) BekTopa. KoopavHatel BeKTOpa. PaBeHCTBO BEKTOPOB.
Ornepauyv HaJ, BeKTOpaMM: YMHOXeHHWe Ha YMC/IO, CJIOKeHUe, pdas/nodceHue,
CKaJIsIpHOe TIpou3Be/ieHre. YT0J1 MeX/y BeKTOpaMH.

TI'eomempuueckue npeo6pa3zoeaHusi.

[Tpumepnbl paBwkeHud ¢uryp. Cummerpusi ¢uryp. OceBasi CUMMeTpUS U
napajyieNbHbld  nepeHoc. [loBopoTr u UeHTpanbHasi cumMmetpusi. [loHsTHe O
romoTeTuu. [Tomobue uryp.
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ITocmpoeHus ¢ noMowbio YupKy/s U AUHEUKU.

OcHOBHBbIe 33Zlaud Ha IIOCTPOEHHe: [ejleHHe OTpe3Ka T[OroJiaM, ITOCTPOeHHe
TpeyrojibHUKa MO TpeM CTOpPOHAaM, IIOCTpPOeHWe T[epheH/uKy/sipa K MpsMOM,
TIOCTpPOeHNe OUCCEeKTPUCHI, ZieJieHre OTpe3Ka Ha N paBHBIX uacTe.

[TpaBU/IbHBIE MHOTOTPaHHUKHU.

3. YCJIOBHUSI PEAJTU3AIIMM [TPOTPAMMBI YYEBHOM
TCIIUTI/TAHBI

3.1. MaTepHua/ibHO-TEXHHUECKOe o0ecrieyeHue

Peanu3aiyisi TIporpaMMbl yuebHOM AUCLIUIUIMHBI TpeOyeT Hamuuusi yueOHBIX
KaOWHEeTOB [I/Isl TPYTITIOBBIX 3aHSITHM.

Ob6opyznoBaHve KabyHeTa: TIapThl, CTY/bs, MOJIe/TM MaTeMaTHyeckux (Gpuryp u
Tel, TIpUOOpHI /i W3MepeHWs MacChl, [JIMHBI, TIIOMIA/Id, CKOPOCTU U 00BEMa,
BpeMeHU, WHCTPYMEHThbl /Jii KOHCTPYMDOBAHUSI TeOMeTpUuYecKux  (Quryp,
KaJIbKYJIATOPBI.

TexHuueckre cpeficTBa 00yueHUs: TIePeHOCHast ayJu0 U BU/e0 ammapaTypa.

3.2. MudopmaruoHHoe odecrneyeHue NporpaMmbl yueOHOH AU CHMILIMHbBI

OCHOBHBIe UCTOYHUKH
1. Anrebpa. 8 knacc : pek. yueOHUK f/151 ob1jeobpa3oBar. opr-ijuii  / pex. I'. B.
Hopodees. — Mocksa : [Ipocseljenue, 2014. — 329 c. : un. — (AKageMuyeckui
IITKO/TbHBINA yUeOHHK)
2. lopodees, I'. B. Anrebpa. 9 kiacc : pek. yueb. asis obijeobpa3oBar opr-umii /I
B. Hopodees, C. b. CyBopoga [u ap.]. — 3-e uzg. — Mockga : IIpocenienue, 2016. —
336 c. : ui. — (PI'oC)
3. 'eometpusi. 7-9 Kacchl : pek. yueb. /st ob1rieoOpa3oBar. opr-ifuii ¢ rpui. Ha
sn1ekTpoH. HocuTene / JI. C. AtanacsiH [u Ap.]. — 3-e u3gn. — Mocksa : [IpocBelijeHue,
2014. - 383 c. : uB. u.
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4. KOHTPOJIb 1 OOEHKA PE3YJIbBTATOB OCBOEHHSA OYII.01.06

MaremaTtuka. Anreopa. I'eomerpus.

®opMBbI U
Koppbi MeTO/bl
Pe3ybTaThl 00yUueHuUs (bopmmpyeme! KOHTPOA 1
X OL|eHKU
KOMIEeTeHLUU pe3yJ/ibTaToOB
oOyueHus
Ymeer:
Pa3zen «Anredpa» OK. 10 YcTHBIN 0MpOC,

— paboTaTth ¢ yueOHBIM MaTeMaTUUeCKUM TeKCTOM
(aHamM3upoBaTh,  U3BJIEKaTh  HEOOXOAUMYIO
vH(dopMaluio);

— TOYHO W T'PAMOTHO BbIpa)KaThb CBOU MBIC/IH C
TIpUMeHeHreM MaTeMaTH4eCKOW TePMHHOIOTHH U

CHUMBOJIVKH, TIPOBO/IUTh K/IaCCU(DHKAL[1H,
noruyeckre  00OOCHOBaHUS,  JIOKa3aTesbCTBa
MaTeMaTUUYeCKUX yTBepP KJeHUM;

— BJ/IaJileTh CHUMBOJIbHBIM  SI3BIKOM  ajire0phl,
ripyemMamu BBITIOJIHEHUS TO>X/IeCTBEHHBIX
ripeoOpa3oBaHUi BbIPDa)KEHUH, peleHust

ypaBHEHU, CUCTeM YpaBHEeHUM, HEPAaBEHCTB;
— MO/IeIMpOBaTh peajibHble CUTyalluM Ha SI3bIKe

anreOpel;
—  WCCefioBaThb — TIOCTPOEHHble  MoOJend  C
WCTIO0/Tb30BaHUEM arrapara anreOpbI,

VIHTepIpeTUPOBaTh MOJIyYeHHbIN pe3yJbTar;
— B/Ia/leTb CUCTeMOM (PyHKLIMOHATbHBIX TTOHSITUM;
— WCMO/b30BaTh (DYHKLMOHAIBHO — rpaduyecKye
Tpe/iCTaB/JieHUs  JJjIs  pelleHus  pa3/InyHbIX
MaTeMaTU4YeCKUX 3ajad, JJ/Is1 ONMCaHWs U aHaau3a
peasibHbIX 3aBUCUMOCTEM.

Pasgen «I'eomeTpus»
— MO/Ib30BAThCS I3bIKOM FeOMeTPUHU 11 OITUCaHUS
TIpeJMeTOB OKPY’KaroLero MUpa;
— pacrno3HaBaTh reoMeTprUYecKue
pasmMuaTh UX B3aUMHOEe pPacIlioyIOKeHUE;
— n300pakaTb reoMeTpUUecKre QUryphl;
— BBITOJIHATh YepTeKH I0 YCI0BUIO 3a/ay;
— OCYIIeCTB/STH Mpeobpa3oBaHus GUTYD;

burypsi,

MTUCbMEHHast
TIPOBEPKa,
TeCTOBOe
3afiaHue,
JIOMAIITHSIST
pabora,
KOHTPOJIbHasI
pabora,

MareMaTUueCKum

JAKTaHT

JK3aMeH
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pacrio3HaBaTh Ha YepTeXkaX, MOJeNsIX W B
OKpY>Karotei o0CTaHOBKe OCHOBHBI®
IIPOCTPAHCTBEHHLIE TeJla, H300paXkaTh UX.

3Haer:

Pa3pen «Anredopa»

— KaKue 4Yuc/a SIBASIOTCS Le/IbIMU, APOOHBIMHU,
palMOHA/IbHBIMU, T0JIOXKUTE/IbHBIMH,
OTpULaTeTbHBIMU U JP.

— CBOMCTBa [AE€WMCTBUM HaJl 4YMCIaMU; TEPMUHBI
«UHCTIOBOE  BBIPAXKEHHE»,  «BBIPAKEHHE  C
riepeMeHHbIMUY, «3HauyeHue BbIDA)KEHUSI»,
TOKJIECTBO, «TOXK/IeCTBEHHBIE TTPe0Opa30BaHusI»;
— oripefiesieHUs] (GYHKIMM, 00J1aCTH OTpeie/ieHHs
¢byHkuMM, o0sacTM  3HAuUeHWI, UTO  TakKoe
apryMeHT, Kakas T[epeMeHHass  Ha3bIBaeTCs
3aBUCHMMOM, KaKasi He3aBUCHUMOM;

— yTo (GYHKIUS — 3TO MareMaThueckash MOZesb,
TI03BOJISTFOLLAst OIKCHIBATh U 13yuaTh
pa3HooOpa3Hbie 3aBUCUMOCTH MeXAy peabHbIMU
BeJIMUMHAMM, UTO KOHKDETHbIe TUIMbl (PYHKIUN
(mpsimasi u obpaTHasi  TIPOTIOPLIMOHA/ILHOCTH,
NMWHeMHas) OMMCHIBAIOT 0O0JIbIIIoe pa3HoOoOpasue
peasibHbIX 3aBUCUMOCTeW;

—~ onpejie/ieHUe CTereH!, OJIHOYJIeHa,
MHOTOU/IeHa; CBOMCTBA CTeleHW C HaTypa/ibHbIM
roKa3aresjieM, CBOMCTBa (PYHKIUN y=X2 , =X 3;

—  Oofpefie/ieHMe  MHOrOYIeHa,  [MOHUMAaTh
(hopMy/IUpPOBKY 3a/laHUM: «YTIPOCTUTh
BbIpakeHHe», «Pa3/I0’KUTh Ha MHOXKUTETN;

—  ¢opMynbl  COKpalleHHOT0  YMHOXXEHUSI:

KBaJpaTOB CyMMbl U Pa3HOCTH [IBYX BbIpa)KeHUM;
pa3MuHble CIOCOOBI pPa3/I0KeHHsT MHOTOU/IEHOB
Ha MHOKHUTeJI;

— YTO Takoe JIMHeWHOe YypaBHeHHWe C JBYyMS
riepeMeHHbIMH, CUCTeMa YPaBHEHUM;

—  pas/MuHble  CIOCOOBI  PEIIeHUs  CHUCTeM
ypaBHeHUN C [ByMs TIlepeMeHHBIMU: CTI0C00
TIO/ICTAHOBKH, CII0CO0 C/IOXKEHMS;

— UTO ypaBHEHUe — 3TO MaTeMaTUueCKui arrmapar
pellieHUs] pa3HOOOpAa3HbIX 3a/lau U3 MaTeMaTHKH,
CMeXHBIX 00s1acTelt 3HaHWUM, TIPaKTHKW;

— OCHOBHOe CBOWMCTBO /pobu, palMoHabHEIe,
1jefble,  ApoOHbIe  BBIpaXKEHHS;  MPaBHILHO
yHoTpeO/IsSTh TePMUHBI «BBIPAKEHHEY,
«TOXK/IeCTBEHHOe Mpeobpa3oBaHue»;

OK 10

Tekyuum
KOHTPO/Tb
YCTHOTO OIPOCa;
CaMOCTOSITe/IbHAs
paboTa 110 Teme,
paszeiny;

OMpocC Ha
ay/IUTOPHBIX
3aHATHSAX;
MUCbMeHHas
TpOBepKa;
MareMaTuuecKuii
JTUKTAHT
OK3aMeH
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— (hopMyMpOBKY 3a/laHuUM: yIPOCTUTh
BbIDa’KeHUe, Pa3/I0KUTh Ha MHOXKUTEJIU, TIPUBECTH
K 0011[eMy 3HaMeHaTesi0, COKpaTUTh JIpO0b;
— orpefie/ieHUst KBa/IpaTHOTO KOpHS,
apu(pMeTHYeCcKOro KBa/[paTHOTO KOpHsS, KakKue
yucsia Ha3bIBAIOTCS paloHa/IbHbIMH,
VppalvoHaTbHBIMU, KakK o0o3HavaeTcst
MHO>KeCTBO pal[MOHA/IbHBIX UKCeT;
CBOMCTBa apu(pMeTUUeCKOro KBa/[paTHOTO KOPHSI;
— YTO TaKoe KBaJipaTHOe ypaBHeHHe, HeroJIHOe
KBa/IpaTHOE ypaBHeHuUe, TIpUBeIeHHOe
KBa/I[paTHOE ypaBHEHHUE;
—  (opMysibl  OUCKDUMWHAHTa W  KOpHeW
KBaJIpaTHOTO ypaBHeHus, Tepemy Buera wu
obparHyto el;
— Kakde YypaBHEHHsI Ha3bIBalOTCS APOOHO-
pallOHa/IbHBIMKM,  KakKhe  ObIBalOT  CITOCOOBI
pellieHUs ypaBHeHH, TTOHUMaTh, UTO YpaBHEeHUe —
3T0  MaTeMaTUueCKWM  ammapar  pelleHus
pa3HOOOpa3HbIX 3alau MaTeMaTUKH, CMeXHbIX
obsacTelt 3HaHUM, TIPAKTHKY;
— ompefieJieHHe YMC/IOBOTO HEPaBeHCTBA C OHOM
TepeMeHHOM, UTO  Ha3bIBAaeTCs  pellleHreM
HepaBeHCTBA C OJHOW MepeMeHHOM, YTO 3HAauuT
pelliUTb HepaBeHCTBO, CBOWMCTBA  UMCJOBBIX
HepaBeHCTB, MOHMMAaThb (HOPMYJMPOBKY 3a/lauu
«peIlIUTh HePaBeHCTBOY;
— oripefiejieHHe CTeleHW C LedbiM U 1[e/biM
oTpullaTe/bHbIM TIOKa3aTe/ieM; CBOWCTBA CTereH!
C 11eJIbIM TIOKa3aTesisiMu;
— OCHOBHbIE CBOWCTBa (PYHKI[MM, YMeTb HaXOJWUTb
TIPOMEXYTKA 3HAKOIOCTOSIHCTBA, BO3pacTaHMs,
yObIBaHUS (QYHKITHH;
— orpejieJieHMe M CBOMCTBAa YeTHOM U HEUeTHOMU
yHKIIHH;
— ormpejfie/ieHre KODHS N- ¥ CTeTeHH, MPU KaKhux
3HaUeHUsIX a UMeeT CMbIC/I BbIpa)KeHHe N a ;
— MeTO/Ibl pellleHUs] ypaBHEeHU: pa3/ioxKeHueM Ha
MHOXXWTe/IM; BBeZIeHMeM HOBOW IepeMeHHOM;
rpaduecKuM Criocobom;
— MeTO/Ibl pellleHUs] YypaBHEeHU: pa3/ioxKeHneM Ha
MHOXXWUTe/IM; BBeZIeHMeM HOBOW IepeMeHHOM;
rpaduueckum criocobowm;
— dopmMyny n -To uwieHa apudMeTUUeCKOMN
MPOrpeccuM, CBOMCTBA U/IeHOB apudMeTUueCcKOou
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TIPOTPeCcCHy, CIocoObl 3aJjaHusi aprudMeTHUeCcKOon

rnporpeccuu, - KaKas rmocjieanoBaTe/IbHOCTDb
SABJIAeTCA FEOMGTPH‘—IECKOﬁ, YMETL  BBIABJIATD,
ABJIAeTCA JINA Imocyie10BaTe/JIbHOCTDb

reoMeTpUYeCcKoM, eciiv Jia, TO HaXO4UThb Q;

Pa3pen «I'eomerpus»
—  CyL|ecTBO  MOHATUSA  MaTreMaTU4yecKoro
[l0Ka3aTe/IbCTBa;
— [IpUMepkI J0Ka3aTe/IbCTB;
— KakK MUCMOob3yHTCS MaTeMaThyeckue (hOpMyiibl,
YPaBHEHUs [Jig pelLleHWs TreOMeTpUUYeCKux WU
NpakTUYeCcKux 3ajady;
— KakuM o0Opa3oM TreoMeTpusi BO3HHK/IA U3
IpakKTUUeCKUX 3a/jauy 3emyieMepus; IIpUMephl
reoMeTpuuecKruX 0OBeKTOB 1 YTBEPKEHUM 0 HUX,
B&KHBIX I IPAKTUKY;
— CMBICJI WJeanv3alivy, I03BOJISIOLIeN peluaTh
3a/1auu peayibHOU JeMiCTBUTE/TbHOCTH
MaTeMaTUueCKMMH MeTOo/laMH, TIpUMepbl OLIHOO0K,
BO3HHUKAIIUX IIPU Ueaan3aluy;

5. METOANMYECKHWE PEKOMEHJJAIINN
5.1. MeToguueckue peKoMeHIaLUH JI/isl peno/jaBareiei

MartemaTvka Kak yuyeOHas [UCLUIUVIMHA  TpeJACTaB/sieT COOON 37eMeHThI

apu(mMeTHKH, anreOpbl, HayaJ MaTeMaTHYeCKOro aHasju3a, eBK/IWJJ0BOW TeoMeTpuu
TJIOCKOCTH Y MPOCTPAHCTBa, aHA/IMTUUECKOU TeOMeTPUU, TPUTOHOMETPUM.
OObyueHue yualllMXcsi MaTeMaTHKe HArlpaB/ieHO: Ha OBJafieHWe WMH CUCTeMOM
MaTeMaTUUeCKWX 3HaHWM, YMeHUW U HaBBbIKOB, HEOOXOAWMBIX [jis [JaibHeUilero
M3y4YeHUss MaTeMaTHKU M CMEXKHbIX yueOHBIX TpeAMeTOB pellleHHsI MPaKTUYeCKUX
3a/jau; Ha pa3BUTHE JIOTMUECKOTO MBIIIJIeHUs] MPOCTPAaHCTBEHHOTO BOOOpaXkeHUs,
YCTHOM M TIMChbMEHHOM MareMaTUueCcKod peuu; Ha (POpMUpOBaHUE HaBLIKOB
BLIUMC/IEHWM, anreOpanueckKdx  TipeoOpa3oBaHMii, pellleHWsI ypaBHeHUHA U
HEpaBeHCTB, a TaK)Ke MHCTPYMEHTA/IbHbIX U Irpa(uuecKrux HaBbIKOB. OT MaTeMaTUKU
KaK HayKd MaTeMaTHKa KaK yueOHbIM TpeAMeT OT/IMYaeTCsl He TOIbKO 00BbeMoM,
CUCTEMOMU U T/TyOMHON M3/10’)KeHHs1, HO U MPUK/IaJHOM HanpaB/AeHHOCThIO W3y4yaeMbIX
BOIIPOCOB.

B cootBetcTBUM ¢ TpeboBanusimu ®I'OC OOO mipesycMaTpuBaeTCsi 3HaUUTeTbHOE
yBeJIMueHre aKTUBHBIX (OopM paboThl Ha YpOKe, HarpaB/eHHbIX Ha BOBJeUeHHe
00yuaroIuxcs B MaTeMaTHUyecKyr [esiTe/IbHOCTh, Ha obecrieueHre TIOHUMAHUS MU
MaTeMaTUUeCcKOro MaTepHrasa U Pa3BUTHS UHTe//IeKTa, Mpruo0peTeHre TIPAaKTUUeCKUX
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HaBBIKOB, YMEHHM TMPOBOJUTH PACCY>KJeHWs W J0Ka3aTelbCTBAa. OJTO CJIeAYIOIre
METO/Jbl:  KelC-MeTOJ, MeTOJ, TPOeKTOB, TIPOO/IeMHBI, MeTOZ, Pa3BUTHS
KPUTHUUECKOTO MBIIIJIeHUsT yepe3 uTeHWe U THcbMo (PK KMUII), 3BpPUCTAYECKUH,
WCCIe/JOBATe/TbCKUM METO[], METOZ, MOAYIbHOTO 00yJeHusl.

«["eomeTpuisi» SIBJISI@TCSI OAHUM U3 OTIOPHBIX TIPEIMETOB OCHOBHOM IIIKOJTbI: OHA
obecrieuriBaeT U3yueHre APYTUX AUCIUIUIMH. B TIepByt0 ouepesib 3TO OTHOCHUTCS K
rpefiMeTaM  eCcTeCTBeHHO-HayyHOro IMK/Ja, B  4YacTHOCTH K  «®Dusuke»,
«VH(popmaTrKe».

Oco6eHHO Ba)KHO ZIaTh BO3MOXXHOCTD IIKOJIbHUKAM HayUUThCSI:

- TIJTAHUPOBATh CBOIO JesITe/IbHOCTh, KPUTHUECKU OL|eHUBaTh e€, TPUHUMATh
CaMOCTOSITe/TbHbIE PellieHus, OTCTauBaTh CBOW B3TJISI/IbI M YOEXKJeH!S;

- W3/1aTaTh CBOM MBIC/IU SICHO U MCUePITbIBAOIIle, UYTO TIO3BOJIUT UM TTOTYYUTh HaBBIKU
YéTKOTO ¥ TPAMOTHOTO BBITIOJTHEHUS MaTeMaTH4yeCcKuX 3alucei, IMpU 3TOM
WCIO/Ib30BaHNe MaTeMaTUueCcKoro si3biKa MO3BOJMT pa3BUBaTh y JieTeil TPaMOTHYIO
YCTHYIO U IUCbMEHHY0 pPeub;

- aHA/TM3UPOBATh UCTOPHIO Pa3BUTHS « ANreOpbI» Kak HayKy, TTIOHUMATh ee KakK 4acTb
o0I1IeueI0BeUeCKOU KY/IbTYPBI.

B xoje mperogaBaHusi yueOHBIX MpeAMeTOB «AjreOpel» n «I'eomeTpuun», pabOThI
HaJ, hopMHpOBaHUeM Yy 00yuaroluxcsl yHUBepCaabHbIX yUeOHBIX /eliCTBUM, c/ieflyeT
oOpairiaTh BHMMaHHe Ha (OpMUpPOBaHKeE CTIe/IVIOIIero OIbITa:

- TIJTAHUPOBAHUS U OCYILeCTB/IEHHS alTOPUTMUUECKOM ZiesiTe/TbHOCTH, BBITIO/THEHUS
3aJlaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJlTOPUTMOB;

- pellieHHs1 pa3HOOOpa3HbIX K/IaCCOB 3a/layu U3 Pa3/IMYHbIX pa3/iesioB Kypca, B TOM
yKcsIe 3a/1au, TpeOYIOIUX IMOMCKA IyTH U CTIOCOOOB pelteHus;

- MICCTIe[IOBaTe/IbCKOM ieTeTbHOCTH, Pa3BUTUS WU/ieH, TIPOBeIeHNs IKCTIePUMEHTOB,
0000111eHMs], TIOCTAHOBKU 1 (hOPMYJ/IMPOBAHUS HOBBIX 3a7iay;

- ICHOT 0, TOUHOT'0, FPAMOTHOTO M3J/I0’KeHUSI CBOMX MbIC/IEU B YCTHOU U MUCbMEHHOU
peuu,  UCIMO/Ib30BaHUS  Pa3/IMUHbIX  SI3bIKOB ~ MaTeMaTWKU  (C/I0BeCHOrO,
CUMBOJTUYECKOT0, Tpahrueckoro), cBOOOHOTO Tiepexo/ja C OJHOTO SI3bIKa Ha APYToi
JUIST WILTIOCTpAaliy, UHTepIIpeTal[iy, apryMeHTal[uu U 10Ka3aTe/IbCTBa;

- TMpOBeJIeHUs JJ0Ka3aTe/bHbIX pacCy>K/IeHUM, apryMeHTalluU, BbIIBIKEHUs TUTIOTe3
U UX 000CHOBAHUS;

- TIOMCKa, CUCTeMaTH3al[iH, aHa/iu3a 1 Kiaccudukarmy nHdopmaiiuy,
WCTI0/Tb30BaHusI pa3HO00pa3HbIX MHGOPMAI[MOHHBIX UCTOUHMKOB, BK/IIOYast yuebHyO
Y CTIPaBOYHYIO JIUTepaTypy, COBpeMeHHbIe NH(OPMAaLIMOHHbIE TEXHOJIOTUH.

5.2. MeToanuecKre peKOMeH/AAI[UH 110 OPraHU3alUi CaMOCTOATEe/TLHOMN
PadoThI 00yYarOIUXCS.

ITonm camocTosATenbHOW  yueOHOM  paboToii  OOBIYHO  TIOHMMaKT JHO0OYIO
OpPraHU30BaHHYI0 YUHUTE/IeM aKTUBHYIO [eSTe/IbHOCTh yUallluXCsl, HarlpaBJIeHHYI0 Ha
BBITO/THEHHE TIOCTAB/IEHHON AMJAKTUUECKOM I1eJIM B CIeLManibHO OTBeAEHHOe [ijIst
3TOTO0 BpEeMS: TOWCK 3HAHUHK, MX OCMBICJIEHHe, 3aKperjieHue, (OpMHUpOBaHHE U

24



pa3BUTHE yMeHWM W HaBBIKOB, 0000IIeHHe U CUCTeMaTH3alldi0 3HaHWM. Kak
JU/IaKTHUYeCcKoe siBJIeHWe caMoCTosiTellbHasi paboTa mpejcTaBrseT coboi, C OFHOM
CTOPOHBI, yueOHOe 3ajiaHue, T.e. TO, UTO JO/DKEH BBLITIOJHUTh YUeHUK, OOBEKT ero
nestenbHOCTU. C JIpyrod CTOPOHBI - 3TO ()OpMa MpOSIBJIEHUS] COOTBETCTBYIOIIEHN
JIesITe/IbHOCTH TIaMSITH, MBIIIIEHNs], TBOPUECKOTO BOOOpaKeHWs TIPU BbITIOJTHEHUH
YUEeHHKOM YyueOHOTO 3aJlJaHusi, KOTOpPOe, B KOHEUHOM CueTe MPHUBOJAUT IKOJbHHKA
mbo K MOyYeHUI0 COBepIlieHHO HOBOT'O, paHee HeM3BeCTHOr0 eMy 3HaHus, MO0 K
yr1y6/1eHHI0 U pacIMpeHnto cepbl AeNCTBUS yrKe TTOMyUeHHbIX 3HAHUM.

CnemoBaTe/ibHO, CAaMOCTOsITe/TbHast paboTa - 3TO Takoe CpeZicTBO 00yueHus, KOTOPOe:

B KaXJOM KOHKDETHOW CHUTyallud YCBOEHUSI COOTBETCTBYET KOHKPETHOU
IUJAKTAYECKOM 1eIU U 3a/iaue;

MpU  pellleHWd  TI03HaBaTelbHbIX  3a7au  BbIpabaThiBaeT y  yualluxcs
TICHUXO0JIOTUUECKYI) YCTAaHOBKY Ha CaMOCTOSITE/IbHOE CUCTEMaTUYeCcKoe TMOIOHEeHUe
CBOUX 3HaHWW U BbIPAOOTKY YyMeHWIl OpHUeHTUPOBAThCSi B TIOTOKe Hay4HOM
vH(popMaluy;

dopmupyeT y oOyuaroierocssi Ha Ka)KZOM 3Talle ero ABW)XKeHWs OT He3HaHUs K
3HaHWI0 HeOOXOAUMBIN 00beM U YPOBeHb 3HaHWM, HAaBLIKOB U YMEHUH I pellieHust
orpejieJIeHHOrO KJjacca 3a/lad M COOTBETCTBEHHOIO TPOJBWXXEHUSI OT HU3IIUX K
BBICILIMM YPOBHSIM MBIC/IUTE/IbHOU [J1eITe/IbHOCTH;

SIBJIIETCA Ba)XKHEWIIIMM OpYJWeM TielarOrMueckoro pPYKOBOJCTBA U YIIPaBJIEHHS
CaMOCTOATe/ILHON T03HABaTe/bHOM JIeATe/IbHOCThIO 00Y4Yarolierocsi B TIpoLiecce
o0yueHwusl.

OpHOM M3 COCTaBJISIOIIMX CAMOCTOSTETbHOM yueOHOW pabOThI SB/ISETCS JOMAIITHSIS
yuebHasi pabora. OHa [OTIONHSET AesSTeJbHOCTb YuallluXCsi Ha YpOKaX, CIIY>KUT
CBSI3YIOILIMM 3BE€HOM MEXAy TMpOLIeAIMM W TIPeCTOSIIIUM YPOKaMHu, OT/IMYaeTCst
Oosiblllell  CaMOCTOSITEJTBHOCTBIO — YYaIIUXCsi, BO MHOTOM  TpefionpezessieMoi
OTCYTCTBUEM YUMTeJIs TIPU BBITIOJIHEHUY JOMAITHUX 3a/JaHUM.

HNoMarnHsisi yuebHass paboTa ydyallldxcsi COCTOUT B CaMOCTOSITE/IbHOM BBITIO/THEHUN
3a[laHUl yuuTessl 10 TOBTOpeHHI0 U Oosiee TyOOKOMY YCBOEHHIO H3ydaeMOTO
MaTepHasa U ero IpUMeHeHHI0 Ha TIPaKTUKe, pa3BUTHIO TBOPUECKUX CTIOCOOHOCTe 1
JlapOBaHU ¥ COBEPILIEHCTBOBAHUIO YUeOHbIX YMEHUM U HaBLIKOB.

DYHKIIWUU IOMAILIHero 3a/JaHus:

1. 3akperuteHue u yryyb/eHre TeopeTHUeCKUX 3HaHUM;

2. [anbHeliiiee (popMUpOBaHNe HaBBIKOB U YMEHUM;

3. TlpumeHeHVe 3HaHUM B CTaHJAPTHBIX U TBOPUYECKUX YCJIOBHUSX;
4. TloaroToBKa K YCBOEHUIO HOBOT'O yueOHOro MaTepHarsa.
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Tunbl AoOMaliHUX 3a/laHuii B 3aBUCHMOCTH OT OCHOBHBIX (DYHKIMI: yCBOeHue
TeOpeTHYeCKOro martepuasa, (popMyrpoBaHWe yMeHUW U HaBLIKOB, TpPUMeHEeHHe B
pa3HbIX YCIOBUsIX, 0000IeHre W cucTeMaTu3allvsi, MporiefieBTUYecKre 3aHsTHS,
KOMOWHUpPOBaHMe.

K cogepxaHuto ¥ 00beMy [JOMAIIHMX 3a/laHUN MOXXHO TPEABLSBUTH CJIeyIOIIye
OCHOBHBbIe TpeOOBaHUS:

1.

HNoMariHsisi pabota Ao/pKHA ObITH TECHO CBsi3aHA C K/IACCHBIM 3aHSTHEM, TI0
CBOEMY COZiepKaHHI0 ObITh JIOTUYEeCKUM TPO/I0/KEeHUeM TIPOIIe/lero Ypoka,
CJTy>KATh 0a30i AJisi MOATOTOBKHU cieaytoijero. KiaccHasi pabora oka3biBaeT
CyIlleCTBeHHOe BAMSHME Ha [JOMAIIHIO paboTy yualluxcsi, TOTOBUT UX K
BLITIOJTHEHWIO 3Toi paboTel. B cBOIO ouepedpb, KauecTBO BBITIOJTHEHUS
JIOMAIIHMX 3a/JaHUM BAMSIeT HA XO[ MOCAeAYHOIIUX KIaCCHBIX 3aHATUU. OnbIT
OpraHu3al[My [JOMAlllHUX 3a/laHuM T0Ka3ajl, YTO TIaTe/ibHOe MJIAHUPOBAaHUE
JIOMAIlIHAX 3alaHuM  [laeT BO3MOXKHOCTb TPaBWIBHO OIpe/e/UTh LieJb
JIOMAIITHeTo 3a/IaHusl, ero Ccojiep)KaHue U 00beM.

. ,Z[OMaU_IHI/Ie 3d/ilaHUA He JOJDKHBI OBITE O,E[H006pa3HbIMI/I 1 111a0/TOHHBIMU:

ofHOOOpa3ue yTOMJIsieT YUeHUKOB, BeZieT K ToTepu uHTepeca. CojeprkaHue
COBpeMEHHBIX TPOrpaMM TI03BOJIsieT HCI0JIb30BaTh pa3HOOOpasHble BU/IBI
JIOMAIlIHUX 3a/laHui, CJie/joBaTe/IbHO, CHU3UTh YTOMJIIEMOCTh YYallluxcsi U
n30exxaThb MoTepH K TIpeMeTy.

IoMariiHue 3a/jaHus JOJDKHBI ObITh MTOCHUIBHBIMU U AOCTYITHBIMU TTOHUMaHUIO
y4Yaluxcs, HO He TOYHOM KOTHeW, BBINIOJTHEHHOW B Kjiacce.

aBasi JoMalltHee 3a/jaHUe, YUHUTET0 Heo0X0AUMO MPOBOUTE MHCTPYKTAX 10
ero BbiMojHeHWI0. OAHAKO HeoOXOAMMbIe pa3bsiCHEHHWS [O/DKHBI OCTABJISATH
yUeHUKY BO3MOXXHOCTh TBOPUECTBA B PeIlIeHWH BOTIPOCOB, 3a/iayu, BO30yKzast
VHTepeC K 3a/JaHUIo.

B nmporecce oOyueHHsi HeOOXOAWMO  yUWTBHIBAaTh  WHAWBHYa/IbHbIE
0COOEHHOCTU yyalluxcsi. B 3TOM OTHOIIeHWH HeMaJloBa)KHOe 3HaueHUe UMeeT
TpeboBaHue quddepeHIMALINM, UHIMBUIyaIU3al[iy JOMAIIIHUAX 3aJjaHui.
HoMaiiHie 3afiaHust  00si3aTesIbHO — [IO/DKHBI  TIPOBEPSITHCS.  YUMTeJIeM,
MOCKOJIbKY KOHTPOJIb U OLleHKa JOMaIllHero 3a/laHusi — BMecTe C JIPYTUMHU
dakTopamy yueGHOro Tmpoiiecca — SBASIOTCS  MOTUBUDYIOIIUMHU U
MOOUTM3YIOIIMMHI CHJTBI M CTIOCOOHOCTH yUeHHKa.

IoMaiiiHve 3aflaHust IO/DKHBI BK/IFOUaTh B CeOsl BOMPOCHI, TpeOyroiiue OT
yueHuKa yMeHUH CpaBHUBATh, aHa/TM3UPOBaTh, 0000111aTh,
K/IaCCUUIMPOBaTh,  yCTaHABIWBATh  TPUUMHHO-C/IEICTBEHHbIE  CBSI3H,
(opMy/IIpOBaTh BLIBO/IBI, IPUMEHSTh YCBOEHHbIE 3HAHUS B HOBBIX CHUTYaLIUSIX.
3ajaHuve, HarpaBJeHHOe Ha YCBOEHMe Marepuasa ypoKa, jydlle JaBaTb B
KOHIIe ypoKa. 3ajlaHue, HarpaB/ieHHOe Ha 3aKperieHre Kakoro-mrbo HaBbIKa,
JIyullle JaBaTh Cpa3y II0C/Ie yIpaKHEeHWH, BbIPAOAThIBAIOIIMX 3TOT HaBBIK.
3afiaHusl, KOHTPOJIMPYIOIllee 3HAHUS YYall[UXCsl, T0JIe3Hee JaBaTb B Hadase
ypOKa.

TomaiiiHye 3afiaHUst JO/DKHBI ObITh HEOOIBIITMME 110 00BEMY, W COT/IACOBAHO C
3a[jaHUSIMU TI0 IDYTHUM TIpeiMeTaM, Tak Kak Hab/rofiaeTcst meperpy>KeHHOCTh
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yyaluxcs IIKOJbl. Jlaya AoMallHUX 3afiaHul pernamMeHTupyeTcs Canllun
2.4.2. — 576-96 B cnefyrolux npezenax:

e« B7-8-Mm—p103u,
e« B9-11-M—p04u.

ITpoBepKa foMallIHero 3ajaHus.

[IpoBepuTh BBLIMOJIHEHWE [OMAalllHero 3aJlaHUsi — 3HAUYUT YCTAaHOBUTHb (DaKT ero
BBITIO/THEHHS], TIPABU/ILHOCTD BBITIOJIHEHUS], KAaUeCTBO (Kak IO COZep’KaHUI0, TaK U TI0
dbopme), BBISIBUTb CAMOCTOSITEIbBHOCTh  BBLITIO/IHEHUS], OMpeJe/NUTh TMPUEMBI,
WCI0/Ib30BaHHbIe YYalllUMHUCSI TP CaMOCTOsSITe/IbHOM paboTe [o0Ma, B KOHEUHOM
cueTe, ONpe/|e/IMTh MOrOTOB/IEHHOCTb YYalllMXCsl K YCBOEHHIO HOBOI'O Marepuaria.

[omalliHie 3aflaHUsi TEPSIOT CMBIC/, €C/M WX Pery/sipHO He MpoBepsiTb. Eciu
yuuTe/b OTKa3blBaeTCs OT CHUCTEMAaTUUeCKOro KOHTPOJi 3a BbITIOJIHEHWEM
JlOMalllHero 3aJaHusi WM OTHOCUTCS K HeMy HeJOoCTaTOYHO Cepbe3HO0, OH
pa30uapoBbIBaeT YUEHUKOB, TIOCKOJBKY WTHOPUPYeT MX paboTy, UX [JOCTIKEHUS U
TeM CaMbIM He CTUMYJ/IMPYeT MPOU3BOJAUTENBHOCTh UX TPYZA.

B 3aBUCMMOCTM OT CO/iep>KaHUsI U 3a/jad YpOKa, MPOBepKa [OMAlllHero 3aJaHusi
MOJKeT OCYIIeCTB/SATbCS KaK B Hayaje ypoka (ecid TeMa ypOKa sIBJseTCS
MpoJo/DKeHWeM TIpefiblyllieii), Tak U B KOHIle (ecqu Tema HOBasi). Bpems Ha
MIPOBEPKY perjiaMeHTHpoBaHO (He Gosiee 10 MMHYT Ha ypoke KOMOWHUPOBAHHOTO
tuna). [losToMy B Lieasix TMOBbILIEHUS] pe3yJbTaTUBHOCTU TIPOBEPKU CJieAyeT
aKTHBHee WCI0/Ib30BaTh [OCKy, CUTHa/lbHble KapTOUKH, TeCThl, TepQoKapThI,
WIrPOBBIE 33/]aHusl.

@®opmbl KOHTPOJISI 3a BBITIOJIHEHHWEM JlOMalllHell paboThl pa3HOOOpa3Hbl, HO
Heo0X0JUMO TIpYU MX UCIIO/Ib30BAaHUU 00eCTIeurTh He TOJBKO OIeHKY pe3y/IbTaToB,
HO U HaMEeTHUTh MepPCTIeKTUBY WHIUBUAYaTbHOU PabOThl, KaK C CH/IbHBIM YUEHUKOM,
TaK M CO caboycreBatoiiiuM. Hy>KHO Tak OpraHv30BaTh MPOBEPKY, UTOOBI yUeHUK
ObUT 3aMHTEPeCOBaH B Aa/ibHeHIIel yueOHO! JesTe/TbHOCTH.

[Tpu ripoBepKe ZlOMaIIHero 3a/ilaHus MPaKTUKYOTCS C/leyIolire CriocoObI:

1. ®dpoHTanbHas NpoBepKa BbITIOJIHEHUS] MUCbMEHHOTO 3a/jaHus;
BribopouHast poBepKa MMCbMeHHOT0 3a/laHus;

®poHTaNMbHBIA OMPOC 10 3aJAHUIO;

BbITo/iHeHe aHa/IOTUYHOTO YTIpaXKHEHUS;

B3anMornpoBepka, caMOnpoBepKa BbIOTHEHHOTO 3alaHus;
Oripoc € BbI30BOM K [JOCKe;

Ornpoc o UHAUBUYaTbHBIM KapTOUYKaM;

[TpoBepka C MOMOIIBIO CU/TBHBIX YUEHHKOB ellje /10 Hayasa ypokKa.

Nk~ WN

I'ocymapcTBeHHOe Or0KeTHOe 00pa3oBaTe/IbHOe YUpeXKAeHHe
BbICIIIero oopa3oBanus «HO>KHO-Y paibCKUM rOCYyJapCTBEHHBIN HHCTUTYT
nckyccTB uM. [1.11. UarikoBCKOro»
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I'BOY BO «HOYpI'IU um. I1.1. YalkoBCKOTO»

PaccmotpeHo:

[IpoToKO/
« » 20 1.

@DoHJ 0LI€HOYHBIX CPE/ICTB /I/Is1 MPOBe/IeHUs TeKYIero KOHTpPOo/Isi U
MPOMEXYTOUHOHM aTTeCTalM{ 00yJaKIUXCA 10 JUCIUILTHHE

Maremaruka. Asnredpa. I'eomerpus
Cnenjya/ibHOCTh
52.02.02. UckyccTBO TaHIa
(mo Buay HapoaHo-ciieHuuecKuii TaHell, CoBpeMeHHbIU TaHeI])
KBanudukanus
AprucT 6a/1eTa aHcaMO0JIsl MeCHUA M TaHIlA, TAHIEBA/ILHOI0 KO/UIEKTHUBA,

npernoaaBarTe/ib

dopma o0yueHust
Ounas

HopmatuBHbBI CpoK 00yueHusi — 4 roga 10 mecsieB

1. ITepeuenb KoMmneTeHI|UM C yKa3aHHeM 3TanoB ux (opMUpPOBaHHSA

28



Jrarbl
KowmreTteHiyu
(dhopmMuUpoBaHUs
OOI111eKyTbTypHbIE KOMITETEHI[UH
OK-10
Vcronb3oBaTh B 1podeCCUOHA/IbHOU [1eITe/IbHOCTU 1-2 xnacc
JTMYHOCTHBIE, MeTaripeIMeTHbIe, TIpe]MeTHbIe (cootBercTBYyeET 5-9
pe3ynbTaThl OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM ob1ieobpa3oBaTeTIbHOMY
TIPOrpaMMbl OCHOBHOT'O 0011[ero 00pa3oBaHMs KJ1accy)
1.2. OcHoBHBIe (OPMBI KOHTPOJIA
1 - 2 kmacc (8-9 obmieobpa3oBaTenbHBIM KIaCC) — KOHTPOJbHbBIE
paboThI;

5 kmacc (9 obieobpa3oBarenbHBINA) — 3K3aMeH, ['ocyzapcTBeHHasi UTOTOBast
aTTecTarusl.
1.3. TunoBble KOHTPO/IbHBIE 3a/JaHHSA /I/ISl OLIEHKHU pe3y/IbTaToB
0CBOeHHsI 00pa3oBaTe/TbHOM MPOrPaMMbI M0 Y4e0HO#M AUCHUITHHE
Maremaruka. Anreopa. I'eomerpusi.

8 knacc Umozosas KoHmpo/ibHas paboma

Yacrs 1.

Al. BeiHecure MHOXXUTeJIb W3-TI0[] 3HaKa KOpDHI U YIIPOCTUTE
BbIpaXeHue: 2+/27 +4 /48 - é«ﬁ_ -94/3

1) 123; 2) 103, 3) -V3; 4) 23,

A2. Ympocrure Bhipakenue: 2(x —3)° + 12x.
1) 2x°-24x + 9; 2)2x° +9; 3)2x°+18; 4)2x° + 24x + 9.

A3. W3 popmynsl 2a = ae — ¢ BhIpasuTe MepeMeHHYIO d.
_0-2 0 :Z_D- _n?
1) D_ DZ b} Z)D_D'Z, 3) D DZ 5 4) D_z_D'
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O = 0 c <

o Q

124/45 /20

A4. Ympocturte Bblpa)keHUe:

3v5
1)12+s; 2) 24s5; 3) 24; 4)2+/s.
o U 0+2

A5. BeInosHUTe BEIUKUTaHHE APOOeit T4 1
1) (4-0°)4° 2) @*-4)0° 3) @*-40 7 4) @ -40 -

. [50+50 =13,
AG6. Peruute cucTemy ypaBHeHUU: {3u 50 =-13.
1) (2,6; 0); 2) (1;2,2); 3) (0; 2,6); 4) (1; 2).
A7. IlpencraBbTe BhIpa)keHue m B BU/le CTelleHU C OCHOBaHUEM DO.
1)1; 2) 125% 3) 5% 4) 5.
A8. CootHecuTe KBaJpaTHbIe YPaBHEHHS U UX KOPHU.
1) x*—3x—4 = 0; 2)3x +2x —=5=0; 3)x°+8x+12=0.
A)X1:-1, X2:4; B)X1:'6,X2:-2,' B)X1:1,X2:‘§.

A9. Ha rpadumkax (cm. puc. 1) TOKa3aHa 3aBUCHMOCThH OOIIero uYucia
npou3BeZieHHbIX pabounmu A U B B TeueHuu pabouero fHsi JeTarnell OT BpeMeHHU.
Kakoi1 pabounii mpousBer feTaseii 60sibliie B TIepro/| co 2-0ro To 7-0i yac pabouero
BpeMeHH U Ha CKOJIbKO Oosbiiie?

OtBert:

A10. Kakas u3 c/ie[lytollyX MpsIMbIX OTCYTCTBYeT Ha PUCYHKe (CM. puc. 2):

1) y=-4x +4; 2) y=2x+2; 3)y=2x-2; 4)y=-2x-2.
2 - Ll ALl
100 > [TTTTTTI
80 T™T°T77T ur‘R] Vi puc. 2
] B /| /
40 " j -t \\ >
» T BAIDATOYTDIRHOMA ABC (£ C = 90°) [Hatdel A EHbbm, £ A = 60°. Haiitn
ffans| A ABC
UTBeT:
B2. YmnpocTtuTe BblpakeHHWe W HaUAUTE ero 3HaueHue
(x -3 —-2(x-3)(x + 3) + (x + 3)°, npu X = -%.

OtBer:

B3. CmnaB cogepxut 60% npumeceil.
npuMeceu B 20 m cranu?

OtBer:

B4. HaiiuTe NOMOXUTENLHBIM — KOPeHb ypaBHeHus 17x — 24x° = (.
OtBer:

CKOJ/JIbKO TOHH
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B5. Haiiaure abciuccy Touku A. (em. puc.3)
OtBer:

Yacrts 3.
302 +70-6

C1. CoxkpaTuTte gpo0Ob 5

npu x #=+3.

OtBer:

C2. [Ipy KakMxX 3HAUEHUsIX TlapameTpa a ypaBHeHue 3x° — 5x + 2a = 0 umeeT
eJUHCTBeHHOe pellieHue ?

OtBer:

C3. Bacwmuii 3a 7 uacog mipoexan Ha Befiocuriefie Ha 24 km 6oabwe, uem Iletp 3a
6 uacos. CKOBKO KU/IOMETPOB Tipoe3xaeT Bacunui 3a 1 yac, ec/iv ero CKOpoCTh Ha
2 KM/u boablie, ueM CKOpocTh [TeTpa?

OTtBer:

. [0=0?2+70--5,
C4. Pemire crucreMy ypaBHeHUU: { 0 =70 +4.
OTtBeT:
C5. BbIuMcauTe /7 + 4v3 ++/7 - a/3.
OrtBeT:

8 knacc 'eomempus Hmozoeass KoHmpo/bHas paboma
Bapuaum 1

1. B tpameriun ABCD Touka M — cepeanHa 6osnbiirero ocHoBanust AD, MD = BC,
Z0 =100. Haipure yriet AMC u BCM.
2. Ha cropone AD napannenorpamma ABCD otmeueHa Touka K Tak, uto AK = 4 cwm,
KD =5 cm, BK = 12 cm. Inaronans BD paBHa 13 cm.
a) JJokaxkute, uTo TpeyroipHUK BKD npsMOyroabHBIN.
6) HatiguTe rnomjaau TpeyronbHuka ABK v mapanienorpamma ABCD.
3. Otpe3ku AC u BD nepecekatorcs B Touke O, ripuuem AO = 15 cm, BO = 6 awm,
CO=5am, DO =18 cm.
a) Jlokaxkute, 4To ueTbipexyrojbHUK ABCD — Tpanerjusi.
6) Haiiaure oTHoIIeHKe TuiomIa el TpeyrobHUKoB AOD u BOC.
4. OK0JIO OCTPOYTOJILHOTO TpeyroyibHuKa ABC omyvcaHa OKpy>KHOCTH C LjeHTpoM O.
Paccrosnaue ot Touku O po nipsmor AB paBHo 6 cm, £000 =90,20 00 =15,
Haiinure: a) yron ABO; 6) paguyc OKpy>KHOCTH.

Bapuanm 2
1. B tpaneruu ABCD Ha 6osbizieM ocHoBaHrMu AD oTMeueHa Touka M Tak, uTo
AM=3cm,CM=-2cm,, Z00D=£000 . Hatigure ammHel ctopoH AB u BC.
2. B Tpaneuu ABCD £0 =40 =90, FD =8 cm, DC =4 cm, CD = 10 cm. Hatigure:
a) HauuTe TII01a/ib TpeyrojisHuKa ACD;
6) ruiomae Tparneuu ABCD.
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3. Uepe3 Touky M croponsl AB TpeyrosibHrukKa ABC nipoBefieHa nipsiMas,
reprieHAVKYyJspHasi BeicoTe BD TpeyrosibHYKa U repecekatoias cTopoHy BC B
touke K. M3BectHO, uTo BM =7 cM, BK =9 cm, BC = 27 cMm. HatiguTe:

a) AMHY CTOpOHBI AB;

6) oTHo1IeHue Tuiolazelt TpeyronbHUKoB ABC 1 MBK.

4. B tpeyronbHuk ABC c nipsMbeiM yryioM C BMcaHa OKpY»KHOCTB C LjeHTpoM O,
kacarowiasics ctopod AB, BC u CA B Toukax D, E u F cooTtBeTcTBeHHO. V3BeCTHO,
uto 00 =2200 . Haiigure: a) paguyc okpykHocty; 6) yrisl EOF u EDF.

1.4. Onucanue KpuTepHueB OIleHUBdAHUA KOMHETEH].[I/Ii/i Ha pa3/IMYHBIX

jTanax ux (popMUpOBaHUSA

MCHOJ’IBBY@TCH nATOa//IbHAs CUCTeMa OLI€EHKH KOMHETEHL[I/Iﬁ Ha pa3/IMYHBIX

3Tanax ux (POpMUPOBaHUS:

«5» - OT/IMYHO;
«4» - XOpo110;

«3» - YIOBJIETBOPUTEJILHO;
«2» - HEYIOBJIETBOPUTETLHO.

ITepeueHb KOMIIEeTeHI[UH

Onucanue KpUuTepHueB O1leHuBdHUA KOMHETEHHI/Iﬁ
Hd PA3/IHYHBIX 3TdIIdX UX d)OpMPIpOBaHI/IH

OO01He KOMIIETeHIHH

OK 10. Hcnonb30oBath B
rpocdecCcroHaIbHOU
JesiTeIbHOCTU
JTMYHOCTHBIE,
MeTarpeMeTHbIe,
rpeIMeTHbIe pe3y/IbTaThl
OCBOEHUS OCHOBHOM
obpa3oBaTeIbHOM
MpOrpaMMbl  OCHOBHOTO
o61miero o6pa3oBaHusl.

«OTIUYHO» — yOeauTeIbHO UCIIONb3yeT B
nipocecCHoHaTLHOU JesiTe/IbHOCTU JTMUHOCTHBIE,
MaTernpeMeTHbIe, [peZIMeTHbIe pe3y/IbTaThl
OCBOEHMSI OCHOBHOI 00pa30oBaTe/TbHOM MPOrpaMMBbl
OCHOBHOTO 00111er0 00pa3oBaHUs

«XOpOIII0» — IEMOHCTPUPYeT MCI0/Ib30BaHe B
Npo(eCcCUOHAJILHOM /leITe/IbHOCTH JIMUHOCTHBIE,
MaTerpeMeTHbIe, PeZIMEeTHbIE pPe3y/IbTaThl
OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOTpaMMBbI
OCHOBHOTO 0011]ero 06pa3oBaHMs
«y/IOB/IETBOPUTE/ILHO» — HE B TIOJIHOH Mepe
crioco6eH MpoieMOHCTPUPOBATh MUCII0/Ib30BaHe B
ripodheCCUOHA/ILHOM [IeATe/IbHOCTU JIMUHOCTHHIE,
MaTernpeMeTHbIe, [peZIMeTHbIe pe3y/IbTaThl
OCBOEHMSI OCHOBHO# 0Opa3oBaTe/TbHOM MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBaHUs
«HEY/IOBJIETBOPUTE/IbHO» — IEMOHCTPUPYET
HCTI0/Tb30BaHke B pOodeCcCOHaMbHOMN eaTeTbHOCTH
JTMYHOCTHBIE, MaTerpeIMeTHbIe, TIPeIMETHbIE
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pe3y/ibTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTebHOMN
TIPOrpaMMbl OCHOBHOT'O 006111er0 0Opa30BaHUsl.

1.5. MeToguueckue MaTepuasibl, OIpeje/isiioiiue npoueAypbl OLleHUBaHUA
3HAaHUM, yMEeHU}N U HAaBbIKOB.
[TpomeskyTOuHast aTTecTalysi IPOXOAUT T10 YTBEP)KJEHHOMY Irpa(uKy.
dopma npomexyTouHou atrectauuu: 1 (8) Kmacc — KOHTPOIBHBIM YPOK, 2 (9)
Kiacc — s3k3ameH (I'NMA OI'D).

3a yueOHYIO UeTBepPTb U 3a I'0J] 3HAHUs, YMEHHS U HAaBBIKHU YUaIl[AXCS 10 MaTeMaTHUKe
OlLleHWBaOTCA OfHMM OasiioM. OCHOBaHWEM [jisi BBICTaBI€HUsS WTOTOBOWM OIeHKH
3HaAHWM Cy>KaT pe3y/bTaThl HAOJIOeHNH TIperojaBaTeisi 3a TIOBCeZHEBHOM paboToi
yUaIuxcsi, yCTHOTO ONpOocCa, TEKYI[UX M WTOTOBLIX KOHTPOJILHBIX paboT. OmHako
TIOC/IeTHUM TPHU/IaeTCsl HauboIblliee 3HaUeHNe.

ITpu BBICTAaBIEHUM WTOTOBOM OI[€HKH YUWUTBLIBAETCS KaK YPOBEHb TEOPETHUECKUX
3HAaHWM Y4YeHWKA, TaK W OBJIaZIeHHe WM TPAKTHUUECKUMH YMEHUSIMH W HaBbIKAMHU.
O[IHaKO yueHHMKY He MOXXeT ObITh BBICTaBJIeHA TIO/IOXKHUTEe/IbHAs UTOTOBAsi OLIeHKaA 10
MaTeMaTHKe, eC/T1 BCe UK OOJIBIIIMHCTBO €0 TeKYIUX 00yUaroInx ¥ KOHTPOIbHBIX
paboT, a TakKkKe  UTOroBas  KOHTpO/JibHasg  paboTra  OI[eHeHbl  Kak
HEY/IOB/IeTBOPUTE/IbHBIE, XOTS er0 YCTHBIE OTBETHI OLIeHUBATUCh ITOIOXKUTETHEHO.

Cnoco6b! u hopmbl oyeHKU docmudiceHUs 3mux pe3y/bmamoe
HocTikeHWe pe3ybTaTOB OOyYeHHsl YYall[UXCsl 10 MaTeMaTHKe OLeHWUBAIOTCS TI0
pe3y/ibTaTaM YCTHOTO OMpOCa, TeKYIIMX W UTOTOBbIX MHWCbMEHHBIX paboT, TecTOoB.
IlncbMeHHas1 MpoBepKa 3HAHMH, YMEHUH U HABBIKOB.

B ocHOBe [aHHOro OLleHMBAaHUS JieXXaT C/eAyrolLye I10Ka3aTe/lu: MPaBUIbHOCTb
BBITOIHEHUST U 00eM BBITIOJTHEHHOTO 3a/laHUsl.

Knaccudukanusi ommbOK UM HeJOYeTOB, BMSIOIIMX Ha CHIWKEHWe OLIeHKH.
OmmoKu:

- He3HaHVWe WIA HelpaBWIbHOe T[IpPUMEHeHWe CBOMCTB, TMpaBW/, aarOpUTMOB,
CYLLeCTBYIOLIMX 3aBUCUMOCTEH, JieXKallluX B OCHOBEe BBINIOJIHEHUS 3aJjaHusl WU
VICIIO/Ib3yEeMbIX B XO/I€ €r0 BBINIOJIHEHHS;

- HeTlpaBW/ILHBIN BLIOOD /1eHCTBU, OTiepaLui;

- HeBepHbIe BbIUMC/IEHUS B C/Tydae, KOr/a Lie/ib 3a/laHrsl — IPOBepKa
BBIUMCJIUTE/IbHBIX YMEHHW Y HAaBBIKOB;

- TIPOMYCK YaCTHM MaTeMaTUYeCKHX BBIKIA/OK, JEMCTBUM, Orepalyi, CyLeCTBEHHO
BJIVSIFOLLIMX Ha MOJIydYeHre MPaBUIbHOTO OTBETa;

- HeCOOTBETCTBYE MOSICHUTEIbHOIO TeKCTa, OTBeTa 3a/jaHusl, HAaMeHOBaHUs BeJTMUMH
BBITIO/THEHHBIM JIelICTBUSM U TIOJyUYeHHBbIM pe3yJbTaTaMm;

- HEeCOOTBETCTBME BBINIOJIHEHHBIX M3MEpeHWH U TreOMeTPUYeCKUX IOCTPOeHUN
3a/laHHbIM T1apaMeTpaM.

Hepgouersr:
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- HeTpaBW/IbHOE CIMChIBAaHWE JAHHBLIX (UHCes, 3HAaKoB, 0003HaueHWil, BEJIUYNH);
- OWIMOKK B 3aMMCSIX MaTeMaTHYeCKMX TePMUHOB, CHMBOJIOB TIpU O(OpMIIeHHH
MaTeMaTU4eCKUX BbIK/IA/IOK;

- OTCYTCTBHME OTBeTa K 3alaHAI0 WIM OIIMOKKM B  3allCd  OTBeTa.
CHmwKeHMe OTMETKU 3a 00lllee BrieuaT/ieHWe OT pabOThI AOMyCKaeTcs B CiIydasx,
yKa3aHHbIX BhIIIIE.

IIpu oueHKe padoT, BK/INUYAKINUX B Ce0s TMPOBEPKY BBIYUC/IUTETBHBIX
HaBbIKOB, CTABATCA C/IeAyIol[Ue OLeHKH:

Orenka "5" craBuTCs, ecyii paboTa BbIMogHeHa Oe3ommbouHo w1 Hemouer;
Orenka "4" craButcs, ecnu B paboTe gomyiieHbl 1-2 ommbka U 1-2 HemoueTa;
Orenka "3" craButcs, ecnu B pabore gomyieHsl 3-4 OmMOKA W 1-2 HemoueTa;

Ornenka "2" craBuTCS, ecau B pabore gomyiieHo 5 u  Oojee  OIMIMOOK;
Ilpu oneHKe padoT, COCTOAIIMX TOJIBKO W3 3a/jau:

OrteHka "5" cTaBUTCS, eC/TH 3aflauyl peliieHbl Oe3 OIHN00K;

OtuleHka "4" cTaBUTCS, eCJid AONyIeHbl 1-2 ommoKy;

OrmieHka "3" cTaBUTCS, eC/Td OMyIIeHbl 1-2 ommbku u 3-4 Hel0UeTa;

OrieHka "2" cTaBUTCS, eC/TH AOMYIeHbI 3 U OoJiee OMMOOK;

IIpu oneHKe KOMOMHHUPOBAHHBIX Pa00T:

Orjenka "5" cTtaBUTCS, ecu paboTa BbINoHeHa 6e30111160UHo;

Ouenka "4" ctaBuTCS, ecnu B paboTe gomyieHbl 1-2 ommbku u 1-2 HejoueTa, Mpu
5TOM OIIMOKHU He JI0/DKHO OBITh B 3a/1aue;

Orenka "3" cTtaBuTCS, ecii B pabore gomyireHbl 3-4 ommOKu U 3-4 HeloueTa;
Orjenka "2" cTtaBUTCSA, eCii B paboTe [OMyIIeHb! 5 OMooK;

Ilpu oueHKe padoT, BK/IUYAKIIUX B Ce0s pelleHHe BbIPa)KeHHI HA MOPAJ0K
AefCTBUIM:

CUHMTAeTCA OIMMOKON HenmpaBWIbHO BBIOPDAHHBIA MOPAJOK eHCTBHH,
HeNnpaBWIbLHO BHINOJIHEHHOe apu(MeTHUeCKoe JelCTBHE;

Ornenka "5" cTaBUTCS, ec/ii paboTa BBITOIHEHA 0e301THO0YHO;

OrneHka "4" craBUTCs, eciiv B paboTe gomyiieHbl 1-2 ommbKa;

Ornenka "3" cTaBUTCS, ec/id B paboTe AOMyIIeHbI 3 OIMOKY;

Orjenka "2" ctaBUTCs, ecu B paboTe gomnyiieHo 4 u 6osiee omubOK;

Ilpu oneHKe padoT, BK/IIOYAKOIMX B ce0sl pelieHre ypaBHeHHIA:

cydTaeTcsd OIMOKOW HeBepHBIN X0/ pellleHHs, HenpaBW/IbHO BbINO/IHEHHOE
AeliCTBHUeE, a TAK)Ke, eC/IM He BbINO/IHeHa NMPOBepKa;

Orjenka "5" cTtaBUTCS, ecii paboTa BhIITOTHeHa 6e30111100uUHO;

Orjenka "4" ctaBUTCA, eci B paboTe momnyiieHsl 1-2 ommokKa;

Orjenka "3" cTaBUTCS, ecii B paboTe I0MyIneHbl 3 OIMOKH;

Onenka "2" craBuTcs, ecnu B pabore pomyijeHo 4 u 0Oojee OmKMOOK;
IIpu o1jeHKe 3a/laHUM, CBSI3aHHBIX C reOMeTPHUYeCKHUM MaTepHaioM:

CUMTAeTCs OIMMOKOM, eci yUeHWK HeBepHO ITOCTPOUI TeOMeTPUUecKyio GUrypy,
ec/ii He coO/TIo/iaT pa3Mephl, HeBEpHO TiepeBesT OJHU eIMHHULILI U3MEPEHHs B IpyTHe,
eciM He yMeeT WCII0/b30BaTh YepTeXHbId WHCTPYMEHT JJisi U3MEepeHUs WIr
MOCTPOEHUSI FeOMeTPUUYEeCKUX (PUryp;

Orjenka "5" cTaBUTCS, ecu paboTa BbIoHeHa 6e30111160UHO;

Orjenka "4" craBuTcs, eciv B pabote gonyiieHsl 1-2 ommbka;
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Orjenka "3" cTaBUTCS, ecii B paboTe IOMyIIeHbl 3 OIMOKY;

OtieHka "2" cTaBuTCS, ec/iu B pabore pomnyiieHo 4 u 6osiee oIMb0K;

[TprMeuaHue: 3a rpaMMaTUYeCcKHe OIINMOKH, AOMyIlleHHble B paboTe, OIjeHKa TI0
MaTeMaTHKe He CHI)KAeTCS.

OneHKa yCTHBIX 0TBETOB

B O0OCHOBY oOL|eHMBaHMsI YCTHOrO OTBeTa YYalljuXCd T[I0JIOKeHbl C/ie[yrolue
roKa3aTe/d: TPaBUJILHOCTb, OOOCHOBAHHOCTb, CaMOCTOSITE/IbHOCTh, TIOJTHOTA.
Ommbkwu:

- HeTIpaBUJ/IbHBIM OTBET Ha MOCTaBJ/IEHHBIM BOIPOC;

- HeyMeHUe OTBeTHUTb Ha TIOCTaBJ/IEHHBIM BOTMPOC W/IM BBITIOJHUTE 3afiaHue Oe3
TIOMOLLIA YUUTEJIS;

- TpU TPABWJILHOM BBITIOJIHEHUM 3a/laHUsl HeyMeHHe [aTb COOTBeTCTBYIOLUe
00BSICHEHUSI.

Hepouetsr:

- HETOUHBIY W/ HETO/THBIM OTBET Ha MOCTaB/I€HHbIN BOIPOC;

- TIpM TIPaBUJILHOM OTBeTe HeyMeHHe CaMOCTOSITeJIbHO U TIOJIHO O0OOCHOBaTh M
TIPOUJIFOCTPUPOBATh €ro;

- HeyMeHHe TOYHO C(pOpMY/IMPOBaTh OTBET pellleHHOW 3a/jauy;

- MeJl/IeHHbI TeMIT BBLITIO/IHEHUSI 3aZlaHusl, He SIB/SIIOLIUNCS WHAWBUAYATbHOU
0COOEHHOCTBIO IIKOILHUKA;

- HeTpaBU/IbHOE MPOU3HOLLIeHUe MaTeMaTUYeCKUX TePMUHOB.

Onenka "5" CcTaBUTCS YUEHUKY, €C/IU OH:

- TIpU OTBeTe 0OHapy>K1BaeT OCO3HAHHOE YCBOEHHe U3yUeHHOTro yueOHOro
Marepuasia ¥ yMeeT UM CaMOCTOSITe/IbHO T10/1b30BaThCS;

- TIPOM3BO/IUT BBIUMCJIEHUS TIPABU/ILHO U JOCTaTOUHO OBICTPO;

- YMeeT CaMOCTOSATeTbHO PEeIIUTh 3a/lauy (COCTaBUTh I/IaH, PeINTh, O0BSICHUTD X0/
peleHust U TOYHO C(hOpPMYJIMPOBATh OTBET Ha BOIPOC 3aJjaum);

- IPABUWIbHO BBITIO/THSIET MTPAaKTUUYeCKue 3a/jaHusl.

Ounenka "4"cTaBUTCA Y4YeHUKY, eC/Id ero OTBeT B OCHOBHOM COOTBETCTBYeT
TpeOOBaHUSIM, YCTaHOBJ/IEHHBIM [/l OLIeHKH "'5", HO:

- YUEHHK JIOMyCKaeT OT/e/IbHble HETOUHOCTH B (DOPMY/IMPOBKaX;

- He BCer/ia UCIoJb3yeT palOHa/IbHbIe TIPUeMbl BBIUYMCIIEHU.

[Ipy 3TOM yueHUK JIerKO WCIIpaBJisgeT 3T HeJOoYyeTbl CaM [PU YKa3aHWU Ha HUX
yuuTesieM.

Ounenka "3" CTaBUTCS YUEHHKY, eC/IM OH TI0Ka3bIBaeT OCO3HAHHOE YCBOeHHe Oosiee
TI0JIOBMHBI M3yUeHHBIX BOIPOCOB, JOMYCKaeT OIIMOKH B BBHIYUC/IEHUSX W pelleHun
3@/ja4, HO UCIIPaBJ/IgeT UX C IOMOLLBIO YUUTeJId.

Ounenka "2" cTaBUTCS yUEHUKY, eC/TM OH OOHapy>KUBaeT He3HaHHe Oobliiel YacTH
MPOrpaMMHOI0 MaTepuasa, He CIIpPaB/eTCs C pelleHreM 3a/auy U BbIUUCIeHUSIMU
Jlake C MOMOLLBIO YUUTEIA.
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