MYHHIMIAJTbHOE 0I01KeTHOe 00meo0pa3zoBareabHoe yupexaenne «COL Nel5y

Paccmotpeno Ha 3aceqanuu YTBEpKAEHO MPUKA30M JTUPEKTOPA
MI€IarorM4ecKoro CoBeTa IIKOJTBI
nipotokon Ne 1 Ne92 ot 30.08.2019

or 31.08.2019 rona

[IpUHATHI K3MEHEHMS [IEJaTOTHYECKMM COBETOM IIKOJIbI YTBEPIK/IEHO NPUKA3OM

MAOVY«COIII Ne15y» JUPCKTOpa MAOY «COII Nel5»
Tporokon Nel or 30.08.2023 Ne 114 or 31.08.2023
AR
u/.\ki/' :
PABOYAS NIPOIT'PAMMA

(c ”BMEHEeHUSIMHM U T0NOJTHEHUAMH)

I'eormerpus (7-9 xaaccer)

(mpenmer)

OCHOBHOE 00111ee 00pa3oBaHue

(ypoBeHb 00pazoBaHus)

Ddenoceesa Onpra AjekcanapoBHa
(DHO)
VUUTENb MATEMATHUKH, BICHIA KBAIU(MDUKAIIMOHHAS KATErOpUs

(1OJIKHOCTD, KaTeropusi)

UYepenosery



A w e

Coaepsxkanue padouyeil NPOrpamMMbl:
IosicHuTeIbHAA 3aIMCKA
IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «I'eomerpus»
Coaepixanue yueOHoro npeamera «I'eomerpusi»

TemaTn4eckoe IJIAHUPOBaHUE



1. IlosicHuTebLHASA 3alIUCKA.
Pabouas mporpamma mo mMatematuke st 5-9 kjgaccoB pazpaboTaHa B coOTBETCTBUU ¢ DenepabHbI 3aKOHOM
«O6 obpazoBannu B Poccuiickoit denepammm» ot 29.12.2012r.Ne 273-@3, deaepaibHbIM roOCyIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO 0O0ImIero oOpa3oBaHMs, yTBEPKACHHBIM MPUKa30M MUHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 17 ngexabps 2010 r. Ne 1897, IIpumepnoii ocHOBHOMI
00pa30BaTeIbHOM TPOTpaMMOI OCHOBHOTO 00mero ooOpaszoBanus, o100peHHON denepanbHbIM Y4eOHO-
METOMYECKUM 00bennHeHrneM, OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMoOil OCHOBHOTO 00IIero 0Opa3oBaHUs
MBOY «COII Ne 15, nporpammoii o mateMatuke s 5-9 kiaccos, aBTopsl: A.I'. Mep3nsik, B.b. [lononckuii,
M C. fxup, E.B. byuko. — 2 u3a., nopa6. - M.: Benrana - I'pad, 2013, pexkomenaoBanHOi MUHUCTEPCTBOM
oOpasoBanusi u Hayku Poccuiickoii  ®enepanuu K WCHOJIB30BaHUIO B 00pa30BaTeNbLHOM IpOIecCe B
00pa30BaTeNbHBIX  YUPEKICHHIX, pPEATH3YIOUIMX 00pa3oBaTeibHbIE MPOTPaMMBI  OCHOBHOTO  OOIIETro
oOpa3oBaHUs W HMEIOIIUX TOCYIAapCTBEHHYIO akkpemutanuio, llpukaza Jlemapramenra I'ocymapcTBeHHOM
nonutuku B obpazoBanun MOuH P® or 31.03.2014 Ne 253 «O0 yrBepxaeHuu ¢eaepajbHOIO nepevHs
Y4eOHMKOB, PEKOMEHI0BAHHBIX K MCHOJbH30BAHHIO TPH PeaAIM3alUH HMEIOIIUX TOCYyJIapCTBEHHYIO
aKKpeauTanu o0pa3oBaTeJbHBIX NPOrPaMM HAYaJbHOIO 00LIero, OCHOBHOIO 0O0IIero, cpeaHero
o0ero odopasoBanusi», yueonoro miana MbOY «COII Ne 15» na 2018-2019 y4ueOHbINH TOA (penepanshoro u
PETHOHANBHOTO KOMTIOHEHTa, komronerta OY), TOJIOBOTO Y4eOHOTO KaJeHJapHOro rpaduka Ha TEKyIIMH yueOHBIN rof,
y4e0HO-METOAMYECKOT0 KOMILJIEKCA.

[Ipu pazpaboTke paboueil mporpaMMbl yUTEHBI:
CanurapHo-anuaemMuosorndeckue mnpaswia U HopmatuBbl  CanlluH  2.4.2.2821-10 "Canurapho-
SMUAEMUOJIOTHYECKHE TpeOOBaHUA K YCIOBUSM U OpraHu3aluud o0ydeHus B 0011eoOpa3zoBaTesIbHBIX
yupexieHusx" (yrsepxaensl [loctanoBneHue [ 1aBHOro rocyaapcTBEHHOro caHHUTapHOro Bpauda Poccuiickoit
Oenepaunu ot 29 nexabdbps 2010 r. N 189 r.; 3apeructpuponansl B Muntocte PO 3 mapra 2011 r.).
[Tpuka3 MunucrepctBa oOpasoBanus U Hayku Poccuiickoii @enepanuu (Munoopuayku Poccun) ot 4 oktsi0pst
2010 r. N 986 r. "O06 yrtBepxkaeHuu (eaepanbHbIX TpeOOBaHUM K 00pa30BaTEIbHBIM YUPEKJIECHUSM B YacTH
MHUHHMAJIBbHOW OCHAIIEHHOCTH Yy4eOHOTO TMporiecca H 000pyI0BaHUs YICOHBIX TTOMEIICHUI .
Pexomenpanuu mo ocHameHuio o0Ieo0pa3oBaTeNbHBIX YUPEKACHUNH y4YeOHBIM W yd4eOHO-JIa00paTOPHBIM
o0opyJoBaHuEM, HEOOXOAMMBIM s peanu3auuu  DenepasbHOro TOCyAApCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIO 0OLIero oOpa30BaHUs, OPraHU3alMd IPOEKTHOM AEATENBHOCTH, MOJEIUPOBAHUS U
TEXHUYECKOTO TBOpUYECTBA 00yJaromuxcs (MpujaokeHue K nmuchbMy MunoOpHayku Poccum ot 24.11.2011 Ne
MJ11552/03).
[Ipukaz MunoOpHaykun Poccum ot 28 nexabpss 2010 roma Ne 2106 «OO6 yrBepxkacHHH (eaepaTbHBIX
TpeGoBaHU K 00pa30BaTEIbHBIM YUPEKICHUAM B UACTU OXPAHBI 3I0pPOBbs 00yUarOIUXCs, BOCIIUTAHHUKOBY.

Y4yeOHo-MeToAuYeCKNi KOMILJIEKC:

I'eomerpust: 7 xin.: ydyeOHWK i ydamuxcs oOmieoOpa3zoBarenbHbIX opranusanuii / A. I'. Mep3nsak, B. b.
[Tononckuii, M. C. SIkup. — M.: Benrana-I"pad, 2017.

leomerpust: 8 KiI.: ydyeOHMK Aisi ydammxcsi obireoOpa3oBaTenbHbix opranmzanuii / A. I'. Mepsnsk, B. b.
[Tonouckuit, M. C. Sxup. — 2-e u3f., crepotui.. — M.: Benrana-I'pad, 2019.

l'eomerpust: 8 wiI.: ydeOHMK Aisi ydammxcsi obireoOpazoBaTenbHbiXx opranuzanuii / A. I'. Mepsnsk, B. b.
[Tonouckuit, M. C. Sxup. — 2-e u3f., crepotui.. — M.: Benrana-I'pad, 2022.

IIpennaraemass mnporpaMma COOTBETCTBYET — IOJIOKCHMSIM ®denepallbHOTO  rOCYIapCTBEHHOIO

00pa30BaTeNILHOIO CTaHJapTa OCHOBHOTO 0OLIero oOpa3oBaHHs, B TOM YHCIIE TpPeOOBaHUSAM K pe3yibTaTam
OCBOEHMS OCHOBHOW 0Opa3oBaTeNbHONH NporpaMMmbl, (yHAAMEHTAIBHOMY SJIpY COJAEp)KaHus oOIIero
o0pa3oBaHus, aBTOPCKOM MporpaMme 1o MaTeMaTHKe.
IIporpaMmma oTpakaeT MJIed M TOJOKeHUs KoHuIenuuu ITyXOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCHUTAHMS
aMYHOCTH TrpaxkaaHuHa Poccum, IIporpammsel ¢opmupoBaHHs yHUBEpCalbHBIX y4ueOHbIX nedictBuilt (YVY]),
COCTaBJISIOIIUX OCHOBY JUI CAMOPA3BUTHUS M HEMPEPBIBHOTO 00pa30oBaHMsl, BBIPAOOTKH KOMMYHUKATHBHBIX
Ka4ecTB, I[eIOCTHOCTH OOLIEKYIbTYPHOTO, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHS yUaIllUXCH.

2. [lnanupyemble pe3yJbTaTbl OCBOEHHS TeOMETPHH.



JInuyHOCTHBIE Pe3yIbTAThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrPaMMbI:

1. Poccuiickas rpaxaaHcKas WIEHTHUYHOCTb (MAaTpUOTU3M, yBaxeHHe K OTedecTBy, K NpPOLUIOMY U
HACTOSIILIEMY MHOTOHALIMOHAJIBHOTO Hapoja Poccuu, 4YyBCTBO OTBETCTBEHHOCTH M jojira nepen PoauHOM,
uaeHTUUKaK ceds B KauecTBe rpaxaanuHa Poccun, cyObeKTHBHAS 3HAYMMOCTh MCIIOJIB30BAHUS PYCCKOTO
A3bIKA U SI3BIKOB Hapo10B Poccuu, oco3HaHMe U OIIYIIEHUE TMYHOCTHON CONMPUYACTHOCTH CY/IbOE POCCUHCKOTO
Hapoga). Oco3HaHME ATHHYECKOM NPHHAUIEKHOCTH, 3HAHUE HCTOPHUM, $3bIKA, KYJIbTYPbl CBOErO HapoAa,
CBOEr0 Kpasi, OCHOB KyJbTYpHOIO Hacjienus HapoJoB Poccum u yenoBedecTBa (MIEHTUYHOCTh YEJIOBEKA C
POCCUMCKOM MHOTIOHAIMOHAJIBHOM  KYJIbTYpOH, COIPUYACTHOCTH HCTOPUM HApOJOB M TI'OCYIapCTB,
HaxXOJMBIIMXCS  HA  TEppUTOpPUM  coBpeMeHHOW  Poccum);  uHTepuopu3alusi  T'yMaHUCTUYECKUX,
JEMOKPAaTUYECKUX U TPAJULUOHHBIX LIEHHOCTEW MHOTOHAIIMOHAIBHOIO poccuiickoro obmectsa. Oco3HaHHOE,
YBOXHUTEIbHOE M JIOOpOXKENaTeabHOE OTHOLIEHHWE K WCTOPUH, KYJIbTYpPE, PEIUTHUU, TPaTULMAM, S3bIKaMm,
LIEHHOCTAM HapoJ10B Poccuu u Hapo10B Mupa.

2. ToTOBHOCTh U CIMOCOOHOCTH OOYHYAIOIIMXCA K CAaMOPa3BUTHUIO M CamMOOOpa30BAaHHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHHIO U MO3HAHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M HOCTPOEHHUIO
JalbHENIe WHIUBUIYaJIbHOM TpaeKTopuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKM B MHpe Hpodeccuil u
podeccHoHabHBIX IPEANOUYTEHUH, C YIETOM YCTOMYMBBIX MTO3HABATEIIbHBIX HHTEPECOB.

3. Pa3Buroe MopanbHOE CO3HAHHME M KOMIIETEHTHOCTh B PELICHMH MOpPAIbHBIX MPOOJEM Ha OCHOBE
JMYHOCTHOTO BbIOOpPa, (POpMUPOBAHNWE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO MOBEJECHMS, OCO3HAHHOTO M
OTBETCTBEHHOTO  OTHOILIEHHS K  COOCTBEHHBIM  IOCTynKamM  (CIOCOOHOCTb K  HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIIMMOCTD, YBAXKUTEIbHOE OTHOLLIEHHE K PEIMTHO3HBIM YyBCTBAaM, B3IJIs1aM
JIOZIeM WM UX OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MODAaJIi, HPABCTBEHHBIX, YXOBHBIX HJI€AJI0OB, XpAaHUMBIX
B KYJABTYPHBIX TpaauLUsAX HapoJ0B Poccuu, roTOBHOCTh HAa X OCHOBE K CO3HATEIbHOMY CaMOOTPAHUYEHUIO B
MOCTYIKaX, MOBEJEHUH, PACTOYUTEILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh MPEICTAaBIEHUN 00 OCHOBaX
CBETCKOM 3TUKH, KYJAbTYPbl TPAAUIMOHHBIX PEJUTHM, UX POJHM B Pa3BUTHHU KYIbTYpbl M uctopuu Poccuu u
YeJl0BE€YeCTBa, B CTAHOBJIEHHM TPa)JIaHCKOTO OOIIECTBA M POCCHMCKONW TOCYJapCTBEHHOCTH; MOHUMAaHHE
3HAYEHUS HPABCTBEHHOCTH, BEPhl U PEIUTMM B KU3HU YeJIOBeKa, ceMbH U oOuiectBa). CHopMUPOBAHHOCTH
OTBETCTBEHHOI0 OTHOLICHHUS K YYCHMIO; YBaXKUTEIBHOTO OTHOLICHWS K TPyAy, HaJIW4YUE OMbITA y4acTHsS B
COLMANBHO 3HauuMoM Tpyae. Oco3HaHME 3HAYEHUS CEMbHM B JKM3HM 4YellOBEKa M OOlIecTBa, NPUHATHE
LIEHHOCTH CEMEMHOM KU3HH, YBAXKUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K WIEHAM CBOCH CEMbH.

4. C¢opMHUPOBaHHOCTh ILIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKU M OOLIECTBEHHOMN NMPAKTHKH, YIUTHIBAIOIIETO COLMAIBHOE, KyJIbTYpPHOE, SI3BIKOBOE, TyXOBHOE
MHOTr000pa3ue COBpEMEHHOT0 MHUPA.

5. Oco3HaHHOE, YBa)XXUTEIbHOE U JOOPOKEIATeIbHOE OTHOIIEHUE K APYrOMY YENIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO, KYJIbTYpPE, A3bIKY, BEpPE, IPAKIAHCKOM MO3ULUHU. | 0OTOBHOCTh U CLIOCOOHOCTh BECTH AMAJIOT C
APYTrUMHM JIFOJbMU U JOCTUraTh B HEM B3aUMOIIOHUMaHMs (MAEHTUHUKALMS ceOs KaK MOJHONPABHOIO CyObeKTa
oOI1eHUs, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a mapTHepa IO JUAJIOTy, TOTOBHOCTh K KOHCTPYHUPOBAHHIO
o0Opa3a JONYCTMMBIX CIIOCOOOB JAManora, rOTOBHOCTh K KOHCTPYHMPOBAHHMIO IIpolecca Juajiora Kak
KOHBEHIIMOHUPOBAHUS UHTEPECOB, MIPOLIETyP, FOTOBHOCTh U CIIOCOOHOCTh K BEJJCHUIO [IEPETOBOPOB).

6. OCBOCHHOCTbh COLMAIBHBIX HOPM, ITPaBHJI IOBEACHUS, posiel U (OpM COLMAIbHOM JKHU3HU B IpyInax
U cooOIecTBax. YyacTue B LIKOJbHOM CaMOYINpPAaBJICHUU M OOIIECTBEHHOHN *XKU3HHU B IpeesaX BO3pPaCTHBIX
KOMIIETEHIIM C y4eTOM PpEeruoHaJbHbIX, ITHOKYJIbTYPHBIX, COLMAJIbHBIX M 3KOHOMUYECKUX OCOOCHHOCTEH
(popmupoBaHHE TOTOBHOCTH K YYacTHUIO B IpOLECCE YINOPSJOYEHHUS COLMANbHBIX CBSi3eH M OTHOLUCHWMH, B
KOTOpblE BKJIIOUEHbl M KOTOpble (OPMHUPYIOT CaMM ydYalluecs; BKJIIOYEHHOCTb B HEHNOCPEICTBEHHOE
IpaXJIJaHCKO€ y4yacThe, T'OTOBHOCTb Y4YacTBOBATh B JKU3HEAEATENBHOCTH MOJPOCTKOBOTO OOIECTBEHHOTO
00bEeTMHEHUS, MPOAYKTUBHO B3aUMOJEHCTBYIOLIErO0 C COLMAIBHOM Cpefoil M colManbHBIMM HMHCTHUTYTAMU;
uAeHTUUKaAIM ceOsd B KauecTBe CyObeKTa COLMAIbHBIX MpPeoOpa3oBaHUM, OCBOCHME KOMIIETEHTHOCTEH B
cepe OpraHu3aTOpPCKON NEsITEeIbHOCTH; HWHTEPUOPU3ALMSA ILEHHOCTEH CO3MIATeNbHOIO OTHOMICHUS K
OKPY)KAIOIIEH  JIEHCTBUTEIBHOCTH, LEHHOCTEH COLMAJIBHOTO TBOPYECTBA, LEHHOCTU IPOLYKTHUBHOU
OpraHM3alu¥ COBMECTHOW IESATEIBHOCTH, CaMOpEAIM3allMd B IPYNIE U OPraHU3aliy, LIEHHOCTH <«JIPYroro»
KaKk paBHOINPABHOTO TNapTHepa, (opMUpOBaHHE KOMIETEHIUH aHanu3a, MPOEKTHUPOBAHHUS, OpraHU3aI|U
NeATeNbHOCTH, pedaeKcuu N3MEHEHHH, CIOCOO0B B3aMMOBBITOJIHOTO COTPYJHHUYECTBA, CIOCOOOB peaan3aliu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIINANA).

7. ChopMHUPOBAaHHOCTH LIEHHOCTH 37I0POBOTO U 0€30MacHOr0 00pasa *KU3HHW; WHTEPUOPHU3ALMS MTPABHII
WH/IMBUIYAIIBHOTO U KOJUIEKTUBHOIO O€30MacHOr0 MOBEIEHHs] B UYPE3BBIYAMHBIX CHUTYAIUSX, YTPOKAIOIIUX
’KU3HHU U 370POBbIO JIIOJIEH, IPAaBUJI IOBEACHUS HAa TPAHCIIOPTE U HA JOPOTax.



8. Pa3BUTOCTb 3CTETUUECKOTO CO3HAHMS YEPE3 OCBOEHHUE XYA0XKECTBEHHOIO Haciaeaus Hapoaos Poccun
U MHUpPA, TBOPUECKOM IEATETBHOCTH 3CTETUYECKOIO XapakTepa (CIOCOOHOCTh MOHMMATH XYI0’KECTBEHHBIE
NPOU3BEICHUS, OTPAKAIOUIME  pPa3Hble  JTHOKYJIbTYpHBIE  TpPaJulUH; CPOPMHPOBAHHOCTH  OCHOB
XY/10’)KECTBEHHON KyJIbTYphl O0YYaIOIIMXCS KaK 4acTH MX OOILIEH TyXOBHOM KyIbTYpHI, Kak 0cO00TO criocoba
MO3HAHUS JKU3HU U CPEJCTBA OPraHM3alUU OOIIEHHS;, ICTETHYECKOE, SMOIIMOHAIHHO-IICHHOCTHOE BUICHUE
OKPY)KAaIOIIEr0 MHpPA; CIIOCOOHOCTh K 3MOIMOHAIBHO-IICHHOCTHOMY OCBOECHHUIO MHpPA, CaMOBBIPAXKEHUIO U
OPHMEHTALIMM B XYyJI0KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPBI; YBaXEHUE K UCTOPUM KYJIbTYpPbI
cBoero OTedecTBa, BRIPAKEHHON B TOM YHCJIE B IOHUMAaHHMU KPacoOThl YENOBEKa; MOTPEOHOCTh B OOLICHHU C
XY/I0)KECTBEHHBIMH  NPOU3BEACHUAMH, C(OPMHUPOBAHHOCTh AKTHBHOTO  OTHOIIEGHUS K  TPaTUIHSIM
XYZ0KECTBEHHOU KYJIbTYpPbI KaK CMBICIIOBOM, 3CTETUUECKOMN U IMYHOCTHO-3HAYUMOM LIEHHOCTH).

9. ChopMHPOBAaHHOCTh OCHOB SKOJIOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIICHUS, HAJMYUE ONbITA SKOJIOTHYECKH OPUEHTHPOBAHHOW PE(ICKCHBHO-OIEHOYHOU U
MPAKTUYECKON NEATEIIbHOCTH B )KM3HEHHBIX CUTyalUsIX (TOTOBHOCTh K MCCJIEIOBAHUIO MPUPOAbI, K 3aHATUAM
CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K XYJIOXKECTBEHHO-ICTETUYECKOMY OTPAXKEHUIO IIPUPOJBI, K 3aHATUSAM
TYPU3MOM, B TOM YHCJIE€ SKOTYPU3MOM, K OCYIIIECTBIECHUIO IPUPOIOOXPAHHOM JIEATEIBHOCTH).

MeranpeamerHsblie pe3yiabTaTthl ocBoeHust OOII

MeranpeaqMeTHbIe pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIC OOYYArOIIMMUCS MEKIPEIMETHBIC TOHATHS U

YHHUBEpCaJIbHbIE YUeOHbIE NIEHCTBYS (PETYIATUBHBIC, TIO3HABATEIbHBIE, KOMMYHUKATHBHBIE).
Me:knpeaMeTHbie NOHATHSA

YcnoBueM (QOpPMHPOBAaHUS MEXKIPEIMETHBIX TOHATHH, HANpUMep TaKWX Kak CHUCTeMa, (axT,
3aKOHOMEPHOCTh, ()EHOMEH, aHaJIU3, CUHTE3 SBISIETCS OBJAJCHHE OOYUYaIOUIUMUCS OCHOBAMH YHMTATEIbCKOU
KOMIIETCHIINH, MPHOOpPETEeHNE HABBIKOB pabOTHl ¢ MH(POpPMANHMEH, ydacThe B MPOEKTHOW NesTeIbHOCTH. B
OCHOBHOI IIKOJIE Ha BCeX MpeaMerax OyAeT MpoosbkeHa pabora mo (GOpMHUPOBAHHMIO UM PA3BUTHUIO OCHOB
YUTATEJbCKOH KoMmeTeHuuHu. OOydaromuecs OBIAJCIOT YTEHHEM KaK CpPEACTBOM OCYILIECTBICHMSI CBOUX
JalbHENIINX TUIAHOB: MPOJIOJDKEHHUSI 00pa30BaHUs U caMO0Opa30BaHUs, OCOZHAHHOTO IJIAHUPOBAHUSI CBOETO
aKTyaJbHOTO M IE€PCIEKTUBHOIO Kpyra YTEHHs, B TOM YHUCJIE AOCYrOBOTO, MOJIrOTOBKM K TpPyIOBOH U
COLIMAJIBHON JEATENIBHOCTU. Y BBITYCKHUKOB OyJeT c(opMHUpOBaHA MOTPEOHOCTh B CUCTEMATUYECKOM YTCHUU
KaK CpeJICTBE MO3HAaHUS MHpa M ceds B 3TOM MHpE, FapMOHH3ALMM OTHOLIEHHWH 4YeJIoBeKka M OOIIecTBa,
co3/aHuu 00pa3a «moTpeOHOTO OYIyIIEroy.

IIpu u3ydyeHum ydeOHBIX NpPeAMETOB OOYYAIOUIUECS YCOBEPLICHCTBYIOT NMPUOOPETEHHBIE HA IEPBOM
YpOBHE HAaBBIKM PadoTbl ¢ uHpopMaumeid u mnomoiaHAT ux. OHM cMoryr paboTaTh C TEKCTaMHU,
IpeoOpa3oBbIBAaTh U MHTEPIPETUPOBATH COACPIKAILYIOCS B HUX HH(OPMALIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBaTh, COIOCTABIIATh, aHAIN3UPOBaTh, 0000IIATE U MHTEPIPETUPOBATh MH(POPMALHIO,
COJIEPKALYIOCS B TOTOBBIX MH(POPMALIMOHHBIX 00BEKTAX;

* BBIIEJISITH IVIaBHYIO U M30BITOUHYIO HH(OPMALIHIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHUE BbIJICIEHHBIX
(baxTOB, MBICIEH; MPEACTABIATh HH(OPMAILIMIO B CXKATOM cI0BeCHOH (opMme (B BHJIE IJIaHA WM TE3UCOB) U B
HarjsIHO-cuMBOJMYecKkoil ¢opme (B Buae Tabmul, rpaduyeckux CXeM M JIuarpaMM, KapT NOHSATHUH —
KOHIIENTYyaIbHbIX AUarpamMm, OIIOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JOMOJHATH TaOJIMIIbI, CXEMBI, IUArpaMMBbl, TEKCTBI.

B xone wu3yueHus Bcex Y4eOHBIX IpeIMEeTOB oOydaromuecss HPHOOPeTYT ONBbIT IPOEKTHOI
AesITeIbHOCTH Kak 0co0oi (opMbl yueOHOH pPabOThl, CIOCOOCTBYIOLIEH BOCHUTAHUIO CAMOCTOSATENIBHOCTH,
MHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBALMU U 3((GEKTUBHOCTH Y4eOHOH NEsATEeIbHOCTH; B
X0JI€ peaju3alMi UCXOJHOTO 3aMbICiia Ha NMPAKTUYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BbIOMpATh aJIeKBATHBIC
CTosled 3ajjaye CpescTBa, NMPUHUMATh PELICHHs, B TOM YHCIE M B CUTyalusax HeomnpeaenéHHocTH. OHu
M0JTy4aT BO3MOKHOCTh Pa3BUTh CIOCOOHOCTh K pa3padOTKe HECKOJbKUX BAPHAHTOB PEIICHUH, K IOUCKY
HECTaHJAPTHBIX PELICHUH, TOUCKY U OCYIECTBIECHUIO HauboJiee MPUEMIIEMOT0 PEeILICHHS.

[lepeyeHb KIIIOYEBBIX MEXIPEIMETHBIX TOHATUH oOmpenensercs B XoJie pa3padOTKH OCHOBHOM
o0Opa3oBaTeNbHOW IMPOrpaMMbl  OCHOBHOTO 00miero o0Opa3oBaHMs 00pa3oBaTelIbHON OpraHu3aluud B
3aBHCUMOCTH OT MAaTepHaJIbHO-TEXHUYECKOTO OCHAIEHMs, KaJpOBOI0 MOTEHIMAJa, UCIOJIb3YeMbIX METOJIOB
paboThl 1 00pa30BaTENBHBIX TEXHOJIOTHI.

B cootBerctBun @I'OC OOO BbLAEHSAIOTCA TpHU TPYIIBl YHUBEPCAIBHBIX Y4eOHBIX JICHCTBHIM:
peryasTHUBHbIE, T03HABATEIbHbIE, KOMMYHUKATUBHBIE.

PerynasTusubie YY /1

1. VYMeHue caMOCTOSATENIBHO ONPEAETATH LIEeIH 00ydeHus, CTaBUTh U (POPMYJINPOBATH HOBBIE 33/1a4H B

yyebe W TIO3HABATENBbHOM JIEATETBHOCTH, pa3BUBaThb MOTHUBBI M MHTEPEChl CBOEW MO3HABATEIBbHOM
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nesTenbHOCTH. OO0YJaromuiics CMOXKET:

® AHAM3HUPOBATH CYIIECTBYIOIINE U IIAHUPOBATH Oyayliue 00pa3oBaTeIbHbBIC PE3yIbTaThI,

® HICHTU(UIIUPOBATH COOCTBEHHBIE MTPOOIEMBI M OTIPENICNIATH TTIABHYIO IPOOIeMy;

® BBLIIBUTaTh BEPCHUU DPEHICHUS MPOOIeMbl, (GOPMYyITUPOBATH THIIOTE3bI, MPEIBOCXUIIATH KOHECUHBIN
pe3yiabTarT;

® CTaBUTH LIEJb JICATEILHOCTH HAa OCHOBE OTIpeIeIeHHON POOIeMbI U CYIIECTBYIOIINX BO3MOKHOCTEH;

e (QopmynupoBaTh yueOHbIE 3a/1a4n KaK [Iard JTOCTH)KEHUS MIOCTABICHHOM LM JeITeIbHOCTH;

e 00OCHOBBIBaTh LIEJIEBBIC OPUEHTHUPHl M TPHOPUTETHI CCHUIKAMH Ha LEHHOCTH, YyKa3bIlBas U
000CHOBBIBaS JIOTHYECKYIO MTOCIIEA0BATEIHHOCTD IIATOB.

2. YMeHHe CaMOCTOSITEIBHO IUIAHHUPOBATh IyTH JOCTH)KCHUS IeNIed, B TOM YHCIIE allbTepPHATUBHBIC,
OCO3HAHHO BbEIOMpaTh Hambosiee 3(pQeKTHBHBIC CIMOCOOBI pEHmICHUS YYSOHBIX M IMO3HABATEJIBHBIX 3aj1ad.
OOy4JaroImuics CMOXKET:

® OmpeAesATh HEOOXOAUMBIC NEHCTBUE(s) B COOTBETCTBUU C y4EOHOW W MO3HABATCIILHOU 3amadeid u
COCTaBJISITh AJITOPUTM MX BBITIOJTHEHHUS;

e 00OCHOBBIBaTh M OCYIIECTBISATH BBIOOp Hambojee 3PPEKTUBHBIX CIIOCOOOB pELICHUS YUYEOHBIX U
M03HABaTENbHBIX 3a/1a4;

® OMNpeAensiTb/HaXOqUTh, B TOM YHCJIE W3 NPEUIOKEHHBIX BapHUaHTOB, YCJIOBMS IS BBIIOJIHEHUS
yueOHOM U Mo3HaBaTEILHOM 33/1a4H;

e BBICTpAaUBaTh >KM3HEHHBbIE IUIAHBI Ha KPAaTKOCPOYHOE Oynyilee (3asBIATh LEJIEBble OPUEHTHPHI,
CTaBUTh aJeKBaTHble UM 3a/Jadd W TMpeajarath JAeWCTBUSA, YKa3biBas M OOOCHOBBIBas JIOTMUYECKYIO
MIOCJIEIOBATEIHHOCTD I1aroB);

e BBIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB M CAMOCTOSATEIBHO UCKATh CPEICTBA/PECYPCHI [Tl peLIeHUS
3aJ]a4i/ NOCTYDKEHUS 1€,

® COCTaBJIATH IUIaH pelIeHus MpoOIeMbl (BBIIOIHEHUS TPOEKTa, MPOBEACHUS NCCIIEIOBAHUS);

e OMNpeAensiTh MOTEHIUANbHbIE 3aTPyJHEHUS MpPU pEUIeHUH Y4eOHOW M TO3HaBaTEeNbHOM 3aladud U
HAXOJUTh CPEACTBA ISl UX YCTPaHEHUS;

® OMUCHIBATh CBOW OMBIT, 0OPMIISIS €ro Uil Mepeiadu IPYTUM JIOASM B BUIE TEXHOJIOTHH pelIeHUs
MPAKTHUYECKUX 334 OMPEeIEHHOTO KJIacca;

® IUIAHHUPOBATh U KOPPEKTUPOBATH CBOIO MHANMBHIyaJbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHEe COOTHOCHTH CBOU JEHCTBHUS C IUIAHUPYEMBIMH PE3yJabTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOCH JeATeNIbHOCTH B TpOIECCe AOCTHXKEHMsI pPe3yibTara, OINpeAeNsiTh CIOCOObl JEMCTBHI B paMKax
MPeI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JECUCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS
cutyanueit. OOyJaronuncs CMOXeT:

® OMNpeAensiTh COBMECTHO C IMEJaroroM M CBEPCTHUKAMM KPUTEPHUH IUIAHUPYEMBIX pPE3ylIbTaTOB U
KPUTEPUHU OIICHKHU CBOEH y4yeOHOM JeqaTeIbHOCTH;

® CHCTEMAaTHU3HpPOBATh (B TOM 4YHCJIE BHIOMPATH MPUOPUTETHBIC) KPUTEPUN TUIAHUPYEMBIX PE3YIIbTaTOB
Y OLICHKH CBOEH JeATeIbHOCTH;

e 0TOMpPATh MHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH JIETEIIbHOCTH, OCYIIECTBIATh CAMOKOHTPOJIb CBOEH
JEeSITENFHOCTH B paMKaXx MPEAI0KEeHHBIX YCIOBHM U TpeOOBaHMIA;

® OIICHMBATh CBOIO JIEATEIBHOCTh, AaPTYMEHTHUPYS MPUYMUHBI JOCTHXKEHUS WU OTCYTCTBUS
IUIAHUPYEMOTO Pe3yibTara;

® HAXOJUTh JIOCTATOYHBIE CPEJICTBA IS BHIMIOJHEHUS y4EOHBIX IEHCTBUN B U3MEHSIOIICHCS CUTYyallun
W/WJIH TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3ylibTaTa;

e paboTasg MO CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBHI B TEKYIIYIO JIEATEIHHOCTh Ha OCHOBE aHaIu3a
W3MEHEHUN CUTYaINH JIJIs TIOJTYYeHHsI 3aTUIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

® VYCTAHABJIMBATH CBS3b MEX]Y MOJYUEHHBIMU XapaKTEPUCTHUKAMHU MNPOAYKTAa M XapaKTEPUCTUKAMHU
npoliiecca JeATeIbHOCTH U MO 3aBEPIICHUU JESATEIBHOCTH IpEUIaraTb M3MEHEHUE XapaKTEPUCTHK Ipolecca
JUISI TIOJIyYEHHUS YIYUYIIEHHBIX XapaKTePUCTUK IPOIYKTa;

® CBEpSTHh CBOU JCUCTBHUS C IENBIO U, TPH HEOOXOIUMOCTH, UCTIPABIISATH OLUTUOKH CAMOCTOSTEIHHO.

4. YMeHHe OlEHUBATh MPABUILHOCTH BBIOJHEHUS yYE€OHOU 3a/1a4ur, COOCTBEHHBIE BO3MOKHOCTH €€
pemeHust. OOy4aronMics CMOXKET:

® OmpeAensTh KPUTSPUU MPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOM 3a1a4u;

® aHANM3UpPOBaTh U OOOCHOBHIBATH MPHMEHEHHWE COOTBETCTBYIOIIETO HWHCTPYMEHTapHs s
BBITIOJTHEHUS Y4eOHO 3a1a4;



e CBOOOJHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIEHKH U CAMOOIICHKH, UCXOJS U3 LIETU U
UMEIOIIUXCS CPENICTB, Pa3Inyasi pe3ysibTar U COoCOObI IeHCTBUI;

® OIICHMBATh MPOIYKT CBOCW MEATEIILHOCTH IO 3aJaHHBIM HW/WIH CaMOCTOSTEIBHO OIMpeAelICHHBIM
KPUTEPHUSM B COOTBETCTBUH C LIETIBIO JIEATEIbHOCTH;

e 00OCHOBBIBATh JAOCTH)XKHUMOCTH IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX BHYTPCHHHX
PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (GUKCHUPOBATh U AHATM3UPOBATH JUHAMUKY COOCTBCHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnagenume ocCHOBaMHM CaMOKOHTPOJSl, CaMOOLIGHKH, MPHUHSATHUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH ¥ 1Mo3HaBaTeIbHONH. OOyJarOmUics CMOXKET:

e HaOMIOAATh W AaHATU3UPOBATh COOCTBCHHYIO YUYeOHYH H TIO3HABATENBHYIO JCSITCIBLHOCTh H
NEeSTENBLHOCTh APYTUX 0OYyYarOIIMXCS B IIPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTHb pEAIbHbIE H IUIAHUPYEMbIE pe3yiabTaThl HWHIMBHUIYyAJIbHOM 0Opa3oBaTeNbHON
NESITEILHOCTH U JIETIaTh BBIBOJIBI;

® TIPUHUMATH PEIICHHE B YYEOHOM CUTYaIlUu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIFHO OMPEENATh MPUUMHBI CBOETO YCIeXa WM HeycleXa U HaXOJIUTh CIOCOOBI BBIXO/A
W3 CUTYaIluu HEYCIIeXa,

® PETPOCIEKTHUBHO OMPEAEIATh, KaKue JACHCTBUA MO PEHICHUI0 yU4eOHOU 3aau WU MapaMeTphbl dTUX
JEUCTBUM MPUBEIH K NMOTYUYEHUIO UMEIOLErocs NpoayKTa yueOHO! e TeNbHOCTH;

® JIEMOHCTPHPOBATH MPUEMBI PETYISIIUU TCUXO(U3HUOIOTUUECKUX/ IMOIMOHAIBHBIX COCTOSHUN IS
noctmwkeHus dpdexra ycnokoeHus (yCTpaHSHHUS SMOIMOHATBLHOW HAMPSHKEHHOCTH ), 3P deKTa BOCCTAHOBICHHS
(ocnabnenust mposiBIEHUM yromieHus), d3¢pdexkra axTUBU3AUMK (MOBBIIICHUS MCUXO(U3UOIOTHYECKON
PEaKTUBHOCTH).

ITo3znaBaresibHbie Y'Y /]

6. YMeHume omnpenensaTh  IMOHATHSA,  CO3JaBaTh  OOOOINCHWS,  YCTaHABIWBATH  AHAJIOTHH,
KJIacCU(PHITMPOBATh, CAMOCTOSTEIHFHO BHIOMPATh OCHOBAHUS W KPUTEPHUH ISl KIacCU(UKAIINHU, YCTaHABIINBATh
MPUYMHHO-CIIECTBEHHbIE CBSI3M, CTPOUTH JIOTMYECKOE PACCyXKICHHE, YMO3aKiIloueHue (MHAYKTUBHOE,
JeTyKTUBHOE, 110 aHAJIOTUH) U JieNIaTh BBIBOIbL. OOYy4arOmUNCs CMOXKET:

® 100HMpaTh CJIOBA, COMOAYNHEHHbBIE KIIOUEBOMY CIIOBY, ONPEAEISIONINE €r0 MPU3HAKU U CBOMCTBA;

® BBICTPAUBATh JIOTUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOT'0 CJI0BA U COMOTYMHEHHBIX EMY CJIOB;

® BBHIICIATH OOIMN NpPU3HAK JABYX WJIM HECKOJBKHUX IPEAMETOB WM SBJIEHUH M OOBACHATH HUX
CXOJICTBO;

e OOBEAMHATH MpEeIMEThl W SBJICHUS B TPYNIbl IO OMNPEICICHHBIM IPU3HAKAM, CpPaBHUBATb,
KiaccuuIpoBaTh 1 00001maTh (HDAKTHI U SIBJICHHUS,

® BBIIEIATH SBJICHUE U3 OOLIEro psAja APYrUX SBICHUM;

® OMpeAensTh 00CTOATENbCTBA, KOTOPbIE MPEIIIECTBOBAIN BOSHUKHOBEHHUIO CBSI3U MEXIY SIBICHUSIMU,
U3 3TUX 0OCTOATEILCTB BBIACIATH OMPEENSIONINE, CIOCOOHbIE ObITh IPUYMHON JAHHOTO SIBIICHUS, BBISBIIATH
MIPUYUHBI U CIIEICTBUS SBJICHHUIA;

® CTPOUTH PACCYKIEHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHUSIM U OT YaCTHBIX SIBJICHHUM K
00LIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKICHHE Ha OCHOBE CpPaBHEHHS NPEIMETOB M SBJICHWM, BBIACISAS MPU TOM OOIIHe
MIPU3HAKH;

e U3Jarath NOJYyYEHHYIO0 HH(OPMAIIHNIO, UHTEPIPETHPYS €€ B KOHTEKCTE pPelaeMoi 3a/1auu;

® CaMOCTOSITENIbHO yKa3plBaTh Ha WH(OPMAILNIO, HYXKJIAIOUIYIOCS B TPOBEpKe, Mpeniaratb U
MIPUMEHSTH CIIOCO0 MPOBEPKH TIOCTOBEPHOCTU HHPOPMAITIH;

e BepOanM30BaTh SMOIMOHATIHLHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SIBIICHUS, MPOIECCHI, CBSI3W M OTHOIIEHHS, BBISBISEMbIE B XOJ€ MMO3HABATEIbHON U
UCCIIEIOBATENIbCKON  JCSITENbHOCTH (NMPUBOIUTH OOBSICHEHHE C W3MEHEHHeM (OpMBI TPEICTaBICHHUS,
OOBSACHSATH, NETAMU3UPYSI UK 0000111as1; OOBICHITH C 3aIAHHOM TOUKH 3PEHUs);

® BBISBJIATH U HAa3bIBATh IPUUMHBI COOBITHS, SIBJICHUS, B TOM YHCIIe BO3MOKHBIE / HanboJiee BEpOSATHBIC
MPUYUHBL, BO3MOXHBIE TOCIEACTBUS 3a/JlaHHOM NPUYMHBI, CAaMOCTOATEIBHO OCYILECTBIISII MPUUYMUHHO-
CJIE/ICTBEHHBIN aHAJIN3;

e JeylaTh BBIBOJ HAa OCHOBE KPUTUUYECKOIO aHAM3a PAa3HBIX TOYEK 3pPEHHUs, MOATBEPKIATh BBIBOJ
cOOCTBEHHOW apryMeHTaluel Uil caMOCTOSATEIHHO MOMTy4YEeHHBIMU JTAaHHBIMU.

7. YMeHue co3laBaTh, MPUMEHATh U MPeoOpa3oBBIBATH 3HAKH M CHUMBOJBI, MOJETH U CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIBHBIX 3a/1a4. OO0yUaronIuiicss CMOXKET:



e 0003HAYaTh CHUMBOJIOM M 3HAKOM MPEAMET W/UIH SIBIICHUE;

® OIpEeneNsATh JIOTUYECKUE CBA3M MEXAYy MpeAMeTaMH W/WIU SIBICHUSMH, 0003HAuaTh JaHHBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

® co3aaBaTh a0CTPAKTHBIN WM PeaTbHBI 00pa3 MpenIMeTa U/ SBICHUS;

® CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCIIOBHI 33aJ]a4i WU/UJH CIIOCO0a €€ PEIICHUS;

e co3JaBaTh BepOaJbHbIC, BEIIECTBEHHBIE U HH(OPMALIMOHHBIE MOJETH C BBIJCICHHEM CYIIECTBEHHBIX
XapaKTePUCTUK 00BEKTA JUIS OTPEACTICHUs ClIoco0a pelieH s 3a/1a4ui B COOTBETCTBUH C CHTYyalUEH;

e MpeoOpa3oBBIBATE MOJICNM C IIENBI0 BBIABICHHUS OOIIMX 3aKOHOB, OINPENCNAIONUX JaHHYIO
MPEAMETHYIO 00J1acTh;

® [EPEBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HHGOPMAnUio U3 TpadUuecKoro WiIu
(dhopMaTM30BaHHOTO (CUMBOJIEHOTO) MPEJICTABICHHS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMYy, aJTOPUTM JCWCTBUS, HUCIPABIATH WIM BOCCTAHABIMBATH HEM3BECTHBIM paHee
AITOPUTM Ha OCHOBE MMEIOLIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aITOPUTM;

® CTpPOUTH JI0KA3aTeNbCTBO: MIPSIMOE, KOCBEHHOE, OT MPOTUBHOIO;

® aHAJIM3MPOBATH/pe(PIEKCHUPOBATH OMBIT Pa3pabOTKU U pealn3alruy Y9eOHOTO MPOEKTa, UCCIIST0BaAHUS
(TeopeTHyecKoro, SMIHUPUYECKOT0) Ha OCHOBE IMPENJIOKEHHON MpOOIEMHONW CHUTyalluu, MOCTABICHHOW LEIH
W/WJM 3a/1aHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3yibTara.

8. CwmpicnoBoe urenne. OOyJarOMUCs CMOXKET:

® HaXoJWTh B TEKCTE TpeOyeMyro HHPOpMAIUIO (B COOTBETCTBUH C LEISIMU CBOEH 1€ATEIbHOCTH);

® OPHEHTHPOBATHCS B COJCPKAHUW TEKCTa, TIOHMMATh IEIOCTHBIM CMBICT TEKCTa, CTPYKTYPHUPOBATH
TEKCT;

e YCTaHaBJIMBAaTh B3aUMOCBS3b OIIMCAHHBIX B TEKCTE COOBITUM, SBJICHHM, IPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICI0 TEKCTA;

e TpeoOpazoBbIBaTh TEKCT, «IEPEBOJ» €ro B JAPYryl0 MOJAIbHOCTb, HHTEPIPETHPOBATH TEKCT
(Xy10’)KECTBEHHBIH M HEXYA0KECTBEHHBIH — y4eOHbIN, Hay4yHO-NIOMYJISPHbIN, HHPOPMAIIMOHHBINH, TEKCT non-
fiction);

® KPHUTHYECKU OIICHHBATh cojepkaHue U (opMy TEKCTa.

9. ®opmupoBaHHE U pa3BUTUE HKOJOTUYECKOTO MBIIUICHUS, YMEHUE TPUMEHATH €ro B
MMO3HABATEIPHOW, KOMMYHHKATUBHOM, COIMAIBHOM TIpaKTHKE M  MpOodeCCHOHATBHOM  OpPUCHTAIIHUH.
OO0yuaromuiicst CMOXKET:

® OMpeAensaTh CBOE OTHOIIEHHE K MPUPOIHOMN CpeIe;

® aHAIM3HPOBATH BIUSIHUE IKOJIOTUYECKUX (DAKTOPOB Ha Cpey OOUTaHUS KUBBIX OPraHU3MOB;

® TIPOBOJAUTH NPUUMHHBIA U BEPOSTHOCTHBIN aHAIN3 3KOJOTUYECKUX CUTYaIUH;

® TIPOrHO3HPOBATh U3MEHEHUS CUTYallMH MPHU CMEHE JAEMCTBUS OJHOTO (PaKTOpa Ha JEHCTBUE IPYTOro
dakropa;

® DpAacCIpOCTpPaHATh OJKOJOTMYECKHE 3HAaHWS W Yy4yacTBOBAaTh B MPAKTUYECKUX JIeNaxX [0 3alluTe
OKpY’Karollel cpepl;

e BBbIpaXKaTh CBOE OTHOIIICHUE K IPUPO/IE Yepe3 PUCYHKH, COUMHEHUS, MOJIEH, IPOEKTHBIE PaOOTHI.

10. Pa3BuTHEe MOTHMBAllMK K OBIAJCHHUIO KYIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS CIIOBaped M JIPYrux
MOUCKOBBIX cucTeM. OOyUarouicss CMOXKET:

e OmpeAensiTh He0OXOAUMbIE KIIOUEBble TOUCKOBHIE CIIOBA U 3aIPOCHI;

® OCYIIECTBJIATH B3aUMOJAEHUCTBUE C DNIEKTPOHHBIMH TOMCKOBBIMU CUCTEMAaMH, CJIOBAPSMU;

e (dopMUpOBATh MHOKECTBEHHYIO BBIOOPKY U3 TOMCKOBBIX HMCTOYHHUKOB JJsi OOBEKTHBH3AINH
pe3ybTaTOB MOMCKA;

® COOTHOCHUTH MOyYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH NeSITENbHOCTBIO.

KommynnkaTuBubie YV /|

11.  YmMeHue opraHu3oBBIBaTh YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JIATEIBHOCTD C YUUTENIEM U
CBEpCTHUKAaMM; paboTaTh MHAMBUAYAJIbHO U B IPYIIIE: HAXOUTh 00IIee pelleHue U pa3periaTh KOH(MIUKTH Ha
OCHOBE COTJIACOBAHHUS MO3UIHMH U yueTa MHTEepecoB; (GOPMYIUPOBATH, apryMEHTUPOBATh M OTCTaMBaTh CBOE
MHeHHe. OOyJaronuiicss CMOXeT:

— OTpeAeATh BO3MOXHBIE POJIU B COBMECTHOM JEATENbHOCTH;

— UTrpaTh ONpPENIeNIEHHYIO POJb B COBMECTHON JEATEILHOCTH;

— NIpPUHUMATh MO3MLHUI0 coOeceTHHKa, MOHUMAs MO3UIHUI0 JPYroro, pa3ivyaTh B €ro pedyu: MHEHHE
(TOUKy 3peHus), J0Ka3aTeNbCTBO (ApTryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;



— OTpeneNsITh CBOM NEHCTBUS M JICHCTBUS MapTHEpa, KOTOpPbIe CIIOCOOCTBOBAIN WM MPEISATCTBOBAIN
MIPOAYKTUBHOM KOMMYHHUKALUU;

— CTpPOWTH NO3UTUBHBIC OTHOLICHHUS B IIpolIecce YUeOHOM 1 MO3HABATEIBHON ESTEILHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAMBATh CBOIO TOUYKY 3PEHHUs, B JTUCKYCCUU YMETh BBIIABUIATh
KOHTPApryMeHTBHI, epedpasupoBaTh CBOIO MBICIb (BlIaJIECHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPHUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OIIMOOYHOCTH
CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
Mpeylarath AlbTEPHATHBHOE pEIIeHNE B KOH(PIMKTHON CUTYaIlUH;
BBIIEIIATH OOIIYIO TOUKY 3PEHUSI B TUCKYCCHH;
JIOTOBAPHUBATHCS O MPAaBUJIAX M BOIPOCAX U OOCYXIEHUS B COOTBETCTBHH C MOCTABJICHHOW Tepes
IPYIION 3a1a4yei;

— OpraHU30BBIBATH YY€OHOE B3aUMOJECHCTBUE B IrpymIie (OIpenesaTh o0Iue e, pacupeaesaTh poiiy,
JIOTOBApUBATHCS JPYT C APYrOM U T. 1.);

— YCTPaHSATh B paMKax  Jguaiora  paspelBel B KOMMYHUKAIIUH, 00yCIIOBJICHHbIE
HENMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOOECeTHNKA 3a4a4H, (POPMBI WM COAEPKAHUS TUAIIOTA.
12. VYmeHme OCO3HAaHHO WCIOJNB30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBMM C  3ajauei

KOMMYHHMKAIIMK JUIsl BBIPAXKEHUSI CBOMX YYBCTB, MbICIIEH M MOTpPeOHOCTEW Ui MIaHUPOBAHUS U PETYIALUU
CBOEH JIEATEIBbHOCTH; BJIAJICHHE YCTHOM M NHMCbMEHHOM pPEYbK), MOHOJIOTMYECKON KOHTEKCTHOW pEUbIo.
OO0yuaromuiicst CMOXKET:

e OMpeAensaTh 3a7jauy KOMMYHUKAIIUU U B COOTBETCTBHHM C HEIl OTOMpATh peyeBble CPEICTBA;

e 0oTOMpaTh M HCIIOJIB30BATh PEUEBHIE CPEJCTBA B IpOllecce KOMMYHUKALUU C JIPYTUMH JIIOJIbMU
(muanor B mape, B MaJIoi rpymre u T. 11.);

® TIPEJCTABJIATH B YCTHON WJIM MUCbMEHHOU (hopMe pa3BEpHYTHIHN IUIaH COOCTBEHHOMN JESITEbHOCTH;

e coOnroaTh HOpPMBI MYOJIMYHON peuu, PErjIaMeHT B MOHOJIOT€ M JUCKYCCMM B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3a1a4eil;

® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHME (CY)KIEHME) U 3alpalllBaTh MHEHHME IapTHEpa B PaMKax
IUAJIoTa;

® [PUHMMATh PEIICHUE B XOJI€ JUAJIOra U COTJIACOBBIBATh €r0 C COOECETHUKOM;

® CO31aBaTb IMCHMEHHBIC «KIUIIMPOBAHHBIC» M OPUIMHAIBHBIE TEKCTBl C HCIOJIB30BAHUEM
HEOO0XOAUMBIX PEYEBBIX CPEACTB;

® 1CII0JIb30BaTh BepOaJIbHbIE CPEICTBA (CPENCTBA JIOTUYECKOM CBA3M) Ul BBIICICHHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

® 1ICII0JIb30BaTh HeBepOaJIbHbIE CPEACTBA WM HArJIsIHblE MaTepUallbl, HOArOTOBIEHHbBIE/OTOOpaHHbIE
II0J] PyKOBOJCTBOM YUYUTEIIS;

e JenaTb OLEHOYHBIM BBIBOJ O JOCTIKEHUM LEIM KOMMYHUKALUHM HEMOCPEACTBEHHO IOCIIE
3aBepILEHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHHe U pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIIOJIb30BaHMs HH()OPMALIOHHO-
KOMMYHHUKaAIIMOHHBIX TexHoJorui (ganee — MKT). O6yuaromuiics cMoxer:

e [IeJCHAIIPABJICHHO UCKAaTh U UCIOJIb30BaTh HH(MOPMALIMOHHBIE PECYPChI, HEOOXOIUMBbIE JUISl peIIECHUS
y4eOHBIX M MTPAKTUYECKHX 3a/1au ¢ oMolkko cpeacts UKT;

e BBIOMpaTh, CTPOUTh U MUCIOJB30BATh AJEKBATHYI0 MH(POPMALMOHHYIO MOJEIb I Mepeaayd CBOUX
MBICJIEH CPECTBAMU €CTECTBEHHBIX U (DOPMaIbHBIX SI3bIKOB B COOTBETCTBUH C YCIOBUAMU KOMMYHUKAIUY;

® BBIJICHATh MHMOPMALMOHHBIA acHeKT 3a/Jaud, OIEPUPOBATh IAHHBIMHU, HCIIOJIB30BAaTh MOJIEINb
peLIeHus 3a/1a4H;

® CIIOJIb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM  (BKJIIOYass  BBIOOP  a/eKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX IPOrPAaMMHO-AMIMapaTHBIX CPEJICTB M CEPBHCOB) JUIA pelIeHUS WHQPOPMALMOHHBIX M
KOMMYHHUKAIIMOHHBIX YY4E€OHBIX 3aJla4, B TOM 4YHCIIE: BBIYMCICHUE, HAIMCAHUE MUCEM, COUMHEHUH, TOKIIAI0B,
pedeparoB, cozraHue Npe3eHTalui 1 Jp.;

® 1CII0JIb30BaTh HH(OPMAIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e cozgaBaTh HMH(OPMAIMOHHBIE PECYpChl PA3HOrO THUIMA W JUIS Pa3HBIX ayJUTOPUH, cOOMOIaTh
MH(GOPMAIMOHHYIO TUTHEHY U NpaBUiia HHPOPMAIIMOHHON 0€30M1aCHOCTH.

HN3yyeHue MaTeMaTHKHM HA BTOPO# CTYNIEHH /1aeT BO3MOKHOCTh YUAIIUMCS JOCTHYD CJIeAYIOIMX
pe3yJibTaTOB Pa3BUTHA:

1. ¢ rtuunocmuom Hanpaesienuu:



* YMEHHE SICHO, TOYHO, 'PAMOTHO U3J1araTh CBOM MBICIU B YCTHOM U MMCbMEHHOW peyun, IOHUMAaTh
CMBICJI IIOCTaBJIEHHOM 3a7jaul, BEICTpauBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;

* KPUTUYHOCTb MBILUICHUS, YMEHHE pPaclo3HaBaTh JOIMYECKH HEKOPPEKTHBIE  BbICKA3bIBAHMUS,
OTJINYATh THIOTE3Y OT (aKTa;

* TMpEACTaBIIEHUE O MAaTEeMaTHYECKOW HayKe Kak cepe YeloBeUecKoil NesTebHOCTH, 00 ATanax ee
pa3BUTHS, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBWIN3ALINY;

* KpEaTUBHOCTb MBIIUJICHUS, WHULMAATUBA, HAXOAYUBOCTb, AKTUBHOCTb IIPU  PELIECHUU
MaTeMaTHYECKUX 3a/a4;

* YMEHHUE KOHTPOJMPOBATh MIPOLIECC U PE3yJbTaT yUeOHOH MaTEMaTUUECKOM 1€ TEIbHOCTH;

* CIIOCOOHOCTh K 3MOIIMOHAILHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/a4, PEIICHHH,
pacCyKIeHUH;

2. 6 MemanpeomMemHoOM HANPAGIEHUU:

* IepBOHAYAJIbHBIE MpEACTaBIEHUS 00 HIESIX M O METOJaX MaTeMaTHKH KaK YHHBEpPCAJIbHOM
SI3bIKE HAYKU U TEXHUKHU, CPEJICTBE MOJICIUPOBAHUSI SIBJICHUN U IPOILIECCOB;

* yYMEHUE BHJETh MAaTEMaTHYECKYIO0 3aJady B KOHTEKCTE MpPOOJEMHOW CHUTyalluM B JPYrHX
JTUCHMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

* yYMEHHE HaxXOJWTh B pAa3IMUHBIX HCTOYHHKAX HH(OpMalMio, HEOOXOAUMYIO MAJsi pELICHUS
MaTeMaTHYECKUX Mpo0seM, PEeICTaBIATh €€ B MOHATHOW (popMe, IPUHUMATD pEIIeHHE B YCIOBUAX He-
MOJIHOM U M30BITOYHOM, TOYHOHM M BEPOSITHOCTHOM HH(pOpManuy;

* yYMEHUE IMOHMMATh U HCIOJb30BaTh MaTeMaTUYECKUE CpPEJCTBAa HarjagHoOCTU (Trpaduku,
JarpamMMbl, TaOJIUIbI, CXEMBI U Jp.) ISl MJUTFOCTPALlMU, MHTEPIPETAlliU, apryMEeHTaIl1H;

* yYMEHHUE BBIJIBUraTh T'MIOTE3bl MPHU PELIEHUU Yy4eOHBIX 3a/ad, MOHMUMAaTh HEOOXOJUMOCTh HX
MIPOBEPKH;

* yYMEHHUE NPUMEHSITh UHIYKTUBHBIE U JAECTYKTUBHBIE CIIOCOOBI pacCyXACHUN, BUJIETh pa3inyHbIe
CTpaTeruu pelieHus 3aaay;

* TIOHMMAaHHE CYLUIHOCTH aJTOPUTMHUYECKUX MPEINUCAHUNA U YMEHHUE AeHCTBOBATh B COOTBETCTBUU
C MPEUIOKECHHBIM AJITOPUTMOM;

* YMEHHME CaMOCTOSITEIbHO CTaBUTh II€JM, BBIOMpaThb W CO3AaBaTh AITOPUTMBI Ul pEIICHUs
y4eOHBIX MAaTEMaTHYCCKUX MPOOIIEM;

* YMEHHE IUIaHUPOBAaTh U OCYIIECTBIATh JCATEIBHOCTb, HANPABICHHYI0 Ha pEUICHUE 3anad
HCCIIEIOBATEIIBCKOTO XapaKTepa;

3. 6 npeOmemnom HanpagieHuu:

* OBJaJieHUE 0a30BbIM MOHATUHHBIM alIlapaTOM IO OCHOBHBIM Pa3JiellaM COJep KaHus,

IpeJCTaBIeHUE 00 OCHOBHBIX U3y4aeMbIX OHATHUAX (YUCII0, FeOMeTpUuIecKas Gurypa, ypaBHeHue,

(GyHKLUS, BEPOSITHOCTD) KaK BaXKHEHIINX MAaTEMATUUYECKUX MOJEIISX, MTO3BOJISIOIIUX ONUCHIBATh U

U3y4aTh PEAJIbHBIC MPOLIECCHI U SBJICHUS;

* yMeHHE paboTaTh C MATEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOJUMYIO

MH(GOPMAIIHIO), TPAMOTHO ITPUMEHATh MATEMATHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HUCIIOJIB30-

BaTh Pa3JIMYHBIC A3BIKM MaTEMATUKU;

* yMEHHE IPOBOJUTH KJIaCCU(PUKALMK, JOrMYECKHEe 000CHOBAHUS, I0Ka3aTeIbCTBA MaTeMaTHye-

CKUX YTBEPKICHUII;

* yMEHHE Paclo3HaBaTh BU/bl MATEMATHUECKUX YTBEP)KJICHHUM (aKCHOMBI, OTIpe/ieJIeHUs, TEOPEMbI

U JIp.), IpsiMble U 0OpaTHBIE TEOPEMBI;

* pa3BUTHE NPEICTABICHUN O YNCJIE U YUCIOBBIX CUCTEMAax OT HAaTypaJbHBIX A0 JAECHCTBUTEIbHBIX

4KCeJl, OBJIAZICHUE HaBBIKAMU YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIUMCICHUN;

* OBJIQJICHUE CHUMBOJIBHBIM S3bIKOM aireOpsbl, IpUeMaMU BBINIOJHEHUS TOKJIECTBEHHBIX Mpeodpa-

30BaHUM DPALMOHAJIBHBIX BBIPAKEHUM, PEIICHUS YPAaBHEHUH, CUCTEM YPABHEHMH, HEPABEHCTB U

CHCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BaTh MICIO KOOPAMHAT Ha IJIOCKOCTH Ul MHTEPIPETALUN

ypaBHEHUH, HEPABEHCTB, CUCTEM, YMEHUE NPUMEHATh aiaredpandeckue npeoOpa3oBaHus, amnmapar

YPaBHEHUI U HEPABEHCTB Ul PEILICHNUS 3aJa4 U3 Pa3IMuHBIX pa3/iesioB Kypca;

* OBJIAJICHUE CHCTEMOM (YHKIIMOHAIBHBIX MOHATUH, (QYHKIHMOHAJIBHBIM SI3BIKOM U CHUMBOJIHMKOH,

yMEHHE Ha OCHOBE (YHKUIMOHAJIHHO-TPaAPUUECKHX MPEACTABICHUN ONMUCHIBATH U AHAIU3UPOBAThH

peaJIbHbIE 3aBUCUMOCTH;

* OBJIQJICHHE OCHOBHBIMH CIIOCOOAMU MPE/ICTABJICHUS M aHAJIHM3a CTaTUCTUYECKUX TaHHBIX; HaJU-

Yhe NPEJICTaBICHUH O CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B pPEaJIbHOM MHUPE U O pa3IMYHBIX

croco0ax UX U3y4eHHUs, O BEPOSATHOCTHBIX MOJIEISX;
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* OBJAJECHHUE TI'€OMETPUUYECKUM S3BIKOM, YMEHHUE HCIOJIb30BaTh €ro s OMNMCAaHUSA IPEIMETOB
OKpYKAIOIIEro MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U M300pa3UTEIbHBIX YMEHHIA,
npuoOpeTeHNe HaBBIKOB T€OMETPUUECKUX MTOCTPOCHUI;

YCBOEHHE CUCTEMAaTHYECKUX 3HAaHUH O IJIOCKUX (PUTYpax U UX CBOMCTBAX, a TAKXKE HA HATJISIITHOM
YPOBHE — O IIPOCTEHIINX POCTPAHCTBEHHBIX TEIaX, YMEHUE IPUMEHITh CHCTEMAaTHUECKUE 3HAHUS
0 HUX JUISl pELIEHUs] TEOMETPUUECKUX U MPAKTUUECKUX 3a/1a4;

* yMEHUS U3MEPATH JJIMHBI OTPE3KOB, BEINYUHBI YTIIOB, HCIIOIB30BATh (YOPMYIIBI IS HAXOKACHUS
MIEPUMETPOB, IJIOMAJICH U 00bEMOB reOMETPUUYECKHUX (PUTYD;

* yYMEHME NPUMEHATh U3YYEHHBIE MOHSTHUS, PE3yJAbTaThl, METOAbI Ul PELICHMS 3a7a4 MpaKTHde-
CKOTO XapakTepa M 3a7ad W3 CMEXHBIX JUCLMIUIMH C MCIOJb30BAaHUEM IPU HEOOXOJUMOCTU
CIPaBOYHBIX MATEPUAIIOB, KAJIBKYJISTOPA, KOMIIBIOTEPA.

Buinycknuk nayyumcs 6 5-6 knaccax (0ns UCnOIb308aHUS 8 NOBCEOHEBHOU MHCU3HU U 0OecneyeHus
B03MONCHOCMU YCREUWHO20 NPOOOJINHCEHUS 00PA308aHUsL HA OA3060M YPOBHE)
e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSMU: MHOKECTBO, JIEMEHT MHOXKECTBA, MOJAMHOXECTBO,
MIPUHAJJIC)KHOCTB;
® 33/1aBaTh MHOKECTBA MEPEUUCIICHUEM UX DJIEMEHTOB;
® HaxOJUTh MepecedeHune, 00beAMHEHUE, TTOIMHOKECTBO B MPOCTEHIIINX CUTYAITUSIX
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:
® pacrno3HaBaTh JIOTUUYECKH HEKOPPEKTHHIE BHICKA3bIBAaHUS
Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE TMOHATHSAMHU: HATypaJbHOE YHCIIO, 1IE€JI0€ YUCIIO, OOBIKHOBEHHAS
Ipo0b, AecaTUYHas Ap0oOb, CMEIIAHHOE YHCIIO, PAIIMOHATILHOE YHCIIO;
® UCIIOJIK30BaTh CBOWCTBA YMCEN W MpaBWa ACHCTBUN C pAallMOHATBLHBIMU YHCIAMU TIPU BBIMIOJTHEHUN
BBIYHCIICHUM;
® JCIIOJb30BAaTh IMPU3HAKU JIEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHWH BBIYMCICHUA W PELICHUU
HECJIOKHBIX 3aJ1ad;
® BBINOJIHATH OKPYTJICHHE PAIIMOHATIBHBIX YHCEI B COOTBETCTBUU C MPABUIIAMU;
® CpaBHUBATh PallMOHAJIbHBIC YHCIIA.
B noBceHeBHOM KU3HN U NPU U3YyYEeHUM APYTrUX MPeAMETOB:
® OIICHUBATH PE3YJAbTAThl BEIYUCICHUN MTPU PEIICHUN MPAKTUYECKUX 3a/1a4;
® BBIMNOJIHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUSX;
® COCTaBJISITh YHCIJIOBBIC BHIPAKEHUS MPH PEIICHUH NMPAKTUYCCKUX 3a7a4 U 3a7a4 U3 IPYrux yIeOHBIX
MpeIMETOB
CraTncTuKa U TeOpHsi BEPOATHOCTEM
e [IpeacraBisTh JaHHBIC B BUC TAOJIHII, THArPAMM,
e yuTaTh HH(OPMAIUIO, IPEICTABICHHYIO B BUJIC TAOJIHUIIbI, TUArPAMMBI,.
TexcToBBIC 3a7a9H
e PemaTh HeCIOKHBIC CIOXKETHBIC 3a7]a491 Pa3HBIX THIIOB Ha BCE apU(PMETHICCKUE JICHCTBUS,
® CTPOUTH MOJIENb YCIOBHS 3a1auu (B BUIE TaOIMIIbI, CXEMbl, PUCYHKA), B KOTOPOW JTaHbl 3HAUYCHUS
JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEJIbIO IOUCKA PEILICHUS 3aa4u;
® OCYIIECTBJIATH CIOCOO MOMCKA pelIeHUs 3aJaud, B KOTOPOM PAaCCYKJIEHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;
® COCTaBJISATH IJIAaH PELICHUS 3a/1a4U;
® BBIJCIATH 3TAIbl PELICHUS 3aa4H;
® UHTEPIPETHUPOBATH BBIUUCIUTENIbHBIE PE3yJAbTaThl B 3aJade, HMCCIEI0BATh IOJIYYEHHOE pEIIeHUE
3aJa4u;
® 3HATh Pa3IMYHe CKOPOCTEH 00BEKTa B CTOSUYEH BOJE, MPOTUB TEUCHUS U TI0 TEYCHUIO PEKU;
® pelaTh 337a4 Ha HaX0K/IEHWE YaCTH YMCIa U YHCIIa 10 €ro 4acTu;
e pemaTh 3a7aud pa3HbIX TUMOB (Ha paboTy, HAa TOKYNKH, HA MABW)KCHHE), CBS3BIBAIOIINX TPH
BEJIMYUHBI, BBIJICTATH 3TH BEJIMYMHBI U OTHOUIEHUS MEXIY HUMU;
® HaxOJUTh NPOLEHT OT YMUCIIA, YUCIO MO MPOLEHTY OT HEr0, HAaXOAUTh MPOIIEHTHOE OTHOLIEHUE JIBYX
YHUCeJl, HAXOAUTh MPOLEHTHOE CHIKEHHUE WM MTPOLIEHTHOE MOBBIILIEHUE BEIMYUHBI;
® pellaTh HECIIOKHBIE JIOTUYECKUE 3a7a4ld METOJIOM PaCCyXICHUH.
B noBceaHeBHOI :KU3HM U IPU M3YyYEHHUH JAPYTUX PeAMeETOB:
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® BBIJIBUTaTh THIIOTE3bI O BO3MOXKHBIX MPENETbHBIX 3HAYCHHUSIX MCKOMBIX BEIMYWH B 3a/ave (Jaenarh
MIPUKUJIKY)

Harasanasi reomerpust

I'eomeTrpuueckue purypoi

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSAMH: (QUrypa, TOUYKA, OTPE3OK, IpsMasi, JIyd, JIOMaHasil,
yroJI, MHOTOYT'OJILHUK, TPEYTOJIbHUK U YETHIPEXYTOJIILHUK, MPSIMOYTOJIBHUK U KBAAPaT, OKPYKHOCTh U
KpYr, HpsSMOYTOJIbHBINA Mapajuienenumesn, Kyo, map. M3o0paxars m3ydaembie (GHUTypbl OT PYKH H C
MTOMOIIBIO THHEUKHU U IIUPKYJIS.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

e pemiaTh MPAKTUYECKUE 3a7a9l C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB (puryp.

N3mepeHus 1 BLIYMCIEHUS

® BBINOJHATh HM3MEpPEHHE JIMH, PACCTOSHHM, BEIMYMH YIJIOB, C TIOMOLIBIO WHCTPYMEHTOB JIJIS
U3MEPEHUH JIUIMH U YTIJIO0B;

® BBLIYUCIITH ILIOMAIH TPSIMOYTOJIBHUKOB.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

® BBHIYUCIIATH PACCTOSIHUS Ha MECTHOCTH B CTaHIAPTHBIX CUTYAITUIX, TUTOMIAIN TIPSIMOYTOJIBHUKOB;

® BBITIOJHATH MPOCTEUIITNE TOCTPOCHHS U U3MEPEHUS HA MECTHOCTH, HEOOXOAMMBIE B PEATbHOH JKU3HH
HcTopusi MaTeMaTHKH

® OMWCHIBATH OTMEIbHBIC BBIIAMOIINACCS PE3YJIbTAThl, MOJYYCHHBIC B XOJC Pa3BUTHUS MaTEMaTHUKU Kak
HayKH;

® 3HAThH MPUMEPHI MATEMATHYCCKUX OTKPBITHH W UX aBTOPOB, B CBS3HM C OTEYCCTBCHHON M BCEMHUPHOU
HUCTOPHUEN

Buvinycknuk nonyuum 603mMoicHOCMb Hayuumucs 6 5-6 kiaccax (011 obecneyeHusi 603MOMCHOCIU
VCNEUH020 NPoOOJIHCEeHUs 00PA308AHUS HA OA3080M U YeTYOIEHHOM YPOBHSX)

JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

e Onepuposamv' nonsmusMU: MHONCECMB0, XAPAKMEPUCTUKU MHOXCECMEA, dNEMEHN MHONCECMEd,
nycmoe, KoneuHoe U 6eCKOHeUHOe MHONCECM80, NOOMHONCECMB0, NPUHAOTIEHCHOCHD,

®  onpeoenamov NPUHAOTIEHCHOCTb dTIeMEHMA MHOHMCECM8Y, 00beOUHEHUIO U NepecedeHuto MHONCeCms;
3a0a8amv MHONCECMBO C NOMOUWbIO NEPEHUUCIeHUS] TEMEHMO8, CI08ECHO20 ONUCAHUSL

B noBcegHeBHOI KU3HM U NP U3YYEeHUH APYTUX NPeIMeTOB:

®  PACNO3HABAMb JIO2UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® CMPOUMb YEeNnoUKU YMO3AKII0YEeHUl HA OCHO8E UCNONb308AHUSL NPABUT IOSUKU

Yucna

o Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCIO, MHONCECHBEO HAMYPANbHBIX YUCET, Yeloe YUCTO,
MHOJICECMBO  YeNblX uucel, OObIKHOBEHHAsT Opobb, Oecsimuunas Opobb, CMeuaHHoe YUco,
PAYUOHANbHOE — YUCTO, MHONCECMB0 PAYUOHANIbHBIX —YUCeN, 2e0Mempuieckas UHmepnpemayus
HamypanibHulX, Yenvlx, payuOHAIbHbIX,

®  NOHUMAmMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCAA,

®  GLINOJHAMbL BLIYUCIEHUS, 8 MOM YUCIEe C UCNOIb308AHUEM NPUEMOB DAYUOHATILHBIX BblYUCTIEeHUL,
000CHOBbIBAMb AIOPUMMbL BbINOJIHEHUS OCICBULL;

®  ucnonvzoeamsv npusHaxku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npoussedenus uucen
npU 8bINOJIHEHUU 8bIYUCTEHUL U peuleHUU 3a0ay, 0D0CHO8b186aMb NPUSHAKU OEeNUMOCTNU,

®  GBINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCbIO;

®  YNopA00uUUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUYHBIX Opobell;

o naxooums HO/J u HOK uucen u ucnonv3zosams ux npu peueHuu 3a0ad.

®  onepuposamsv NOHAMUEM MOOYIb YUCA, 2EOMEMPULECKas UHMEPRpemayusi MoOYJisl YUCIA.

B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  NPUMEHAMb NPABUILA NPUOTUINCEHHBIX 8bIYUCICHUL NPU peuleHUU NPAKMUYeCKUX 3a0ay U peueHuu
3a0ay Opy2ux yueOHbIX npeoMemos;

! SHCCB H JaJie€ — 3HaTb ONPCACIICHUC IMMOHATHUA, YMCTb MOACHATH €TI0 CMBICII, YMCTb HUCIIOJIB30BATh NOHATHUEC U €TI0 CBOICTBa

IIpyu NpOBCACHUN paCC}’)K,I[GHHﬁ, A0Ka3aTCIbCTB, PCIICHNUH 3a/1a4.
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®  GLINOAHAMb CpABHEHUe DPe3VIbMAmMOo8 BbIYUCIEHUL NPU pPeuleHUU NPAKmudeckux 3aoay, 6 mom
yucne NPUOTUNCEHHBIX GbIYUCTEHUL,
®  CcoCmasnambs YUCI08blE BLIPAINCEHUS U OYEHUBAND UX 3HAYEHUS NPU peuleHUU NPAKMUIeckux 3a0ay
u 3a0ay u3z Opyeux y4eOHvix npeomemos;
YpaBHeHUsI U HEPABEHCTBA JTOT0 B COAEPKAHUM HET
e  Onepupogamsb NOHAMUAMU: DABEHCMB0, UYUCI0B0€ DABEHCMBO, VPABHEHUe, KOPEeHb VPAGHeHUs,
peuieHue ypasHeHus, YUcio80e HepageHcmeo
CTaTucTHKA M TEOPHUsi BEPOATHOCTEI
o  Onepuposamsb NOHAMUAMU. CMOLOYAmMbIE U KPY208ble OUApaAMMbl, MabaUYbl OAHHBIX, CpeoHee
apugmemuueckoe,
®  u38IEeKAMb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX;
® cocmasnams madaUYbl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  u38leKAMb, UHMEPNPemuposams U Nnpeobpasoevieams UHGOpMaAYUI0, NPEOCMABIEHHYIO 6
Mmabauyax u Ha OUaAzpammax, Ompaxcarouyio ceolucmea U XapakmepucmuKku peaibHblX Npoyeccos u
A6NeHUl
TekcToBbIE 321aUH
e Pewams npocmvle U CLONCHBIE 3a0A4U PAZHBIX MUNOS, d MAKAHCE 3A0aUU NOBLIUEHHOU MPYOHOCU,
®  UCNONBL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONMCHBIX 3a0ay Ot NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peulenus 3a0ay;
®  3HAMb U NPUMEHAMb 00a Cnocoba NOUCKa peuteHuss 3a0ad (om mpebosaHusi K yClo8ul0 U Om
VCI08UsL K mpebo8anuo),
®  MOOenupo8amsb paccylcOeHus npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbIO 2pag-cxembl,
®  gblOeNAMb IMANbL peulenUs 3a0adu U COOEePIHCAHUE KAHCO020 dImana,
®  UHMEPNPEemupo8ams 8bIYUCTUMENbHBIE PE3YIbmanmyl 6 3a0aue, UCCIe008amb NONYUEeHHOe peuleHue
3a0ayqu;
®  QHATUBUPOBAMDL BCEBOZMONCHbIE CUMYAYUU B3AUMHO20 DACNONOJNCEHUs. O08YX 00bEeKmos u
UBMEHEeHUe UX XAPAKMepucmuKk Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paccmosiHue) npu
peutenuy 3a0ay Ha O8udceHue 08yX 00bEeKmos KAaK 6 O0OHOM, MaK U 6 NPOMUBONONIONCHBIX
HanpasieHusIx;
®  UCCIe008aMb  BCEBO3MOJNCHbIE CUMYAYUU NPU  peuleHul 3a0ay Ha OBUJICEHUEe NO  pekKe,
PAaAccmMampusams pazuvie CUCHEeMbl OMcYéma,
®  pewams pazHOOOPA3HbIE 3A0aYU KHA HACMUY,
® pewamb U 0OOCHOBBIBAMb CB0€ peuleHUe 3a0ay (8blOeNdmb MAMEeMAMUUecKyrd O0CHO8Y) Ha
HAX0MHCOEHUe Yacmu YUCad U YUCid no €20 Yacmu Ha OCHO8E KOHKPEMHO20 CMbICIA OpOOU;
®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0AY PA3HBIX MUN0G, CEA3bI8ANOWUX MPU BeIUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUCEHUE), 6blOeNdMb MU BEIUYUHbI U OMHOWEHUS MeHCOy HUMU,
NPUMEHSIMb UX NPU PeUleHUU 3a0ay, KOHCIMPYUpoB8ams cOOCMEeHHble 3a0ayll YKA3AHHbIX MUNOS.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYE€HUH IPYTUX MPEAMETOB:
® guldensamb Npu peuleHuu 3a0ay XApakmepucmuku paccmMampueaemol 8 3adave Ccumyayuu,
OMIIUYHBLE OM PEANbHBIX (e, Om KOMOPbIX abCmpasuposanucs), KOHCMpyupo8ams HO8ble CUMyayuu ¢
VUEMOM SMUX XAPAKMEPUCTIUK, 8 YACTHOCMU, NPU peuleHuu 3a0aq Ha KOHYEHMpayuu, yYumoléams
NIIOMHOCIb BeWecmed;
®  pewams u KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUS PeANbHbIX CUMYAYUll, 6 KOMOPBIX He
mpebyemcsi mouHblll GbIYUCTUMENbHBLIL PEe3VIbMam,
®  pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCYemd
Harasianas reomerpus
I'eomeTpuuyeckue purypbl
o  Onepuposams nNOHAMUSAMU PUSYPA, MOYUKA, OMPE3OK, NPIMASL, VY, TOMAHAS, Y2Ol, MHO20Y2O0IbHUK,
MPey2oNbHUK U YeMbIPEXY2ONbHUK, NPAMOY2ONbHUK U K8AOPAM, OKPYICHOCMb U KpYe, NPAMOY2ONbHbIU
napanieienuned, Kyo, npusma, wap, NUPamuod, YUIUHOp, KOHYC;
®  u361E€KAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO O 2€0MEeMPUUECKUX Pueypax,
NpeoCcmasieHHy10 Ha YepmedHcax
® uz00padcame uzyuaemvie ueypvl om pyKu U C NOMOWBIO JNUHEUKU, YUPKYIA, KOMHbIOMEPHBIX
UHCMPYMEHMO8.
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B noBceqHeBHO¥ *KM3HU ¥ TPU U3YYEHHUH JPYTUX NPEAMETOB:

®  pewams npakmuyeckue 3a0aiu ¢ nPUMeHeHUueM NPOCMeUUUx ceolcme uayp

H3mepenusi M BbIYHCIEHHS

®  GLINOIHAMb U3BMEPEHUe ONUH, PACCMOSHUL, GelUYUH Y208, C NOMOWbI) UHCPYMEHMO8 OJisl
uzMepeHull OIUH U y2ios;

®  GBIYUCTAMb NIOWAOU NPIMOY2OILHUKOS, K8AOPAMO8, 00bEMbL NPAMOY20IbHBIX NAPALLENENnUNeos,
Ky008.

B noBceHeBHO¥ *KM3HU M TPU U3YyYEHUH JPYTUX NPEAMETOB:

®  GLIYUCTAMb PACCMOSHUSL HA MECMHOCMU 8 CMAHOAPMHbBIX CUMYAyusx, MIowaou Y4acmros
nPAMOY2016HOU POpMbL, 00BEMBL KOMHAM,

®  GLINOIHAMb NPOCMEUUIUE NOCMPOEHUSL HA MECHOCU, HEOOX0OUMbLE 8 PEANbHOU HCUSHIL,

®  OYeHUBAMb PAIMEPLL PEANbHBIX 0OBEKMOE OKPYIHCAIOULe20 MUPA

Hcropusi MaTeMaTHKH

o Xapaxmepuzoeamsv 6K1A0 GbLLOAIOWUXCS MAMEMAMUKOS 6 DPA3GUMUEe MAMEMAMUKU U UHBLX
HayuHwix obracmet

Buinycknuk nayuumcs 6 7-9 knaccax (015 uCnonb308anusl 8 NOBCEOHEBHOU JHCUSHU U 0DecneyeHUs
803MONCHOCMU YCNEUIHO20 NPOOOJIHCEHUsL 00PA308aHUA HA OA3080M YpPOGHE)

DJIeMEeHThI TEOPUU MHOKECTB M MATEeMATHYECKOI JTOTHKH

e  OmnepupoBaTh Ha 6a30BOM YpOBHE’ MOHATUSIMHU: MHOXECTBO, SJIEMEHT MHOYKECTBA, MO IMHOKECTBO,
MIPUHAJIC)KHOCTD;

®  337aBaTh MHOXECTBA MEPEYUCICHHEM HX DJIEMEHTOB;

® HaXOJHWTh MepeceucHe, 00 TMHCHHE, TTOJIMHOKECTBO B IIPOCTECUIITNX CUTYAITUX;

e OmepUpoBaTh Ha 0A30BOM YPOBHE MOHATHUAMH: OTIPEeIeNIEeHNEe, aKCHOMa, TeopeMa, JI0Ka3aTelIbCTBO;

® TIPHUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI JIJIS TIOITBEPIKHEHUS CBOUX BBICKA3bIBAHHIA

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  WCIOJIb30BaTh rpaduueckoe MpPeACTaBICHWE MHOXKECTB JUISl OMMCAaHUS PEalIbHBIX MPOLIECCOB M
SIBIICHUH, TIPU PELICHUH 3a/1a4 IPYrUX Yy4eOHBIX IPEAMETOB

Yucaa

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSAMM: HATYpPaJbHOE YUCIIO, IIEJI0€ YUCIIO, OOBIKHOBEHHAS
npoOb, necaTU4Has ApoOb, CMEMIaHHas APoOb, palMOHAIBHOE YUCIIO, apu(METUUECKUA KBaJIPaTHBIN
KOPEHb;

®  HCIIOJIb30BATh CBOMCTBA YMCEN U IIPaBUJIa ACUCTBUN IPU BBIIIOJHEHUH BHIYUCICHUM;

®  HCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJTHEHUN BBIYMCICHUN U PEIICHUU
HECJIOKHBIX 3a/1a4;

®  BBINIOJIHATH OKPYTJICHHE PAllMOHATIBHBIX YHUCET B COOTBETCTBUU C MPABUIIAMU;

®  OIEHHMBATh 3HAUYCHHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO LEJI0Tr0 YHCIa;

®  pacrno3HaBaTh paliOHAJIbHbIC U HPPAIIOHATbHBIE YNCIIA;

e CpaBHHUBATh YHKCIA.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

®  OICHHUBATh PE3YJbTAThl BHIYMCICHUN MPU PEUICHUH MPAKTUYECKUX 3a1a4;

®  BBINIOJIHATH CPABHEHUE YHCET B PEaTbHBIX CUTYaIIUAX;

®  COCTaBJISITh YUCJIOBBIC BHIPAXKEHUS MIPH PEIICHUU MIPAKTHUUECKUX 3a7a4 U 3a]a4 U3 APYruX y4eOHBIX
MpeIMETOB

ToxnecTBeHHbIC TPEOOPa30BaAHUA

e BrImonHATE HECIOXHBIE MPeoOpa3oBaHUs Ui BHIUMCICHHS 3HAYEHUIH YHCIOBBIX BBIPAKECHUM,
COJIepIKalIUX CTENEHH C HATYpaJbHBIM MOKa3aTeNleM, CTETICHH C IIeTbIM OTPUIIATEIbHBIM TOKa3aTeleM;
e  BBHINIOJIHATH HECJIOXKHBIE MPEoOpa30BaHUs IENBIX BBIPAKEHUN: PACKphIBaTh CKOOKH, MPUBOAUTH
MOJ00HBIE ClIaraeMble;

2 3,[[6CL " [aJie€ — paclio3HaBaThb KOHKPCTHBIC IPHUMEPBI O6HII/IX IIOHSATHIA 10 XapaKTCPHBIM MMPHU3HAKAM, BBITNIOJIHATH ,Z[CﬁCTBI/IiI B
COOTBCTCTBUH C OIPCACICHUCM U HpOCTCﬁHIPIMPI CBOMCTBaMU HOH?ITI/IfI, KOHKPETHU3HUPOBATb MIPUMEPpaAMU O6HII/IG ITOHATHA.
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®  WHCIOJIb30BaTh (OPMYIIBI COKPAIICHHOTO YMHOXCHHs (KBaApaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJpaTOB) [yl YIIPOILEHNS BBIYMCICHUN 3HAUEHUIN BbIPAXKEHU;

®  BBHINIOJIHATh HECJIOXKHBIC MPEOOPa3OBaHUs JPOOHO-TMHEHHBIX BBIPAKCHUA W BBIPAKCHUU C
KBaJIPATHBIMU KOPHSIMH .

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

e  [IOHMMAaTb CMBICJI 3aIIUCU YHCJIA B CTAHIAPTHOM BHJIE;

e  omepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aMUCh YHCIIA»

YpaBHeHUs] 1 HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH: PaBEHCTBO, YMCIOBOE PABEHCTBO, YpPaBHEHUE,
KOPEHb YPaBHEHHUS, PELLICHUE YPABHEHMUSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLIEHUE HEPABEHCTBA;
IIPOBEPSATH CIPABEUIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEWHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOASALIUECS K JINHEHHBIM;

peniaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPAaBHEHHM, HEPABEHCTB;

MIPOBEPSATH, SBJISIETCS JIU IJaHHOE YHCIIO PELICHUEM ypaBHEHUs (HEpaBEHCTBA);

pelaTh KBajpaTHble ypaBHEHUs 10 (opMylie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

n300paxkaTh pelIeHNs] HEPaBEHCTB U X CUCTEM Ha YUCIIOBOM MPSAMOIl.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® COCTaBJSITH M pelIaTh JMHEHHBIC YpaBHEHUsI TPU PEIICHUU 3a]a4, BO3HUKAIOIIMX B JPYTUX
Y4EeOHBIX MpeaIMeTax

D yHKUUHA

®  HaxoJWUTh 3HAUCHHE (QYHKIHMH 110 3aJJaHHOMY 3HAUEHUIO apTyMEeHTa;

®  HaxoJUTh 3HAUEHHE apTryMEHTa IO 3a/JaHHOMY 3HAUEHHIO (YHKIHU B HECIOXKHBIX CUTYaLIUAX;

®  ONpeleNsTh MOJOXKEHHE TOYKU MO €€ KOOpAMHATAM, KOOPAWHATHI TOYKH MO €€ IMOJIOKEHHUIO Ha
KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JACTh OIpPENEICHHs], MHOKECTBO 3HAUEHUH, HYJIN (PYHKIMH, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUS M yObIBaHMs, HauOOJblllee M HAaUMEHBIIEEe 3HAYCHUS
byHKINH;

®  CTpOUTH TpapK TMHEHHON PYHKIINH;

® TpOBEpATh, SBISETCA JH JaHHBIM Tpaduk rpadukoMm 3amaHHONW GYHKIUK (JIMHEWHOM,
KBaJpaTUYHOH, 0OpaTHOM MPOTIOPIIMOHATHHOCTH);

e  ompenensaTh NpUOIMKEHHbIE 3HAUEHUSI KOOPAMHAT TOYKU MepeceyeHus rpapuKkoB GyHKIIHIA;

e  omnepupoBaTh Ha 6a30BOM yPOBHE MOHATUSAMU: MOCIEA0BATEIHLHOCTD, apudMeTnyecKas: mporpeccus,
reoMeTpHuuecKas Mporpeccus;

e pemiarh 33/Ja4d Ha MIPOTPECCHH, B KOTOPBIX OTBET MOKET OBITh IMOJIyY€H HEMNOCPEIACTBEHHBIM
mojc4Y€éToM 0e3 mpuMeHeHus Gopmyi.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  WCIOJIb30BaTh rpadMKd peabHBIX IMPOLIECCOB M 3aBUCUMOCTEH ISl OINpE/eeHHs] UX CBOWCTB
(HanOonpllue ¥ HAaUMEHbBIIWE 3HAYCHHs, TPOMEXKYTKH BO3pacTaHus U YObIBaHUA, OO0IacTH
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

®  WCIIOJIb30BAaTh CBOMCTBA JIMHEHHOHN (PYHKINU U ee TpaduK MpU PelIeHUuH 3a1a4 U3 JPYTrux yueOHbIX
peIMETOB

CTaTHCcTHKA M TeOPUsi BEPOSITHOCTEH MOCTABUTD MOCJ€ TEKCTOBBIX 32/1a4, KaK C COJepP:KAHUM.

e UwMerh mpeacTaBieHHE O CTATUCTHUYECKUX XapPaKTEPUCTHKAX, BEPOSTHOCTU CIy4ailHOTO COOBITHS,
KOMOMHATOPHBIX 33/1a4ax;

e  pemiath MpocTeire KOMOMHATOPHBIE 331a4U METOJIOM MPSIMOTO U OPraHU30BAHHOTO Tepedopa;

®  MPEACTaBJIATH JAaHHBIE B BUJIE TAOIUII, TUarpamMm, rpaguKoB;

® yuTaTh MH(POPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOIUIIbI, TUAarpaMMBl, Tpaduka;

®  ONpEeNeNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHKU YUCIOBBIX HAOOPOB;

®  OIICHHBATh BEPOSTHOCTH COOBITHS B MIPOCTEHIINX CITydasix;

®  UMeETh IIPEJCTABJICHUE O POJIU 3aKOHA OOJBIIUX YUCET B MACCOBBIX SIBIICHUSX.

B

[ ]

[ ]

MOBCEeIHEBHOM KM3HU U NPU U3Y4YeHUH IPYTUX NPeAMETOB:
OLIEHUBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Iepedopa;
UMETb MPEJCTABICHUE O POJIM MPAKTHUYECKH TOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH;
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® CpaBHMBaTb OCHOBHbBIE CTAaTUCTHYECKHE XAPAKTEPUCTHKH, IOJYyYEHHBIE B IIPOLIECCE DPELIEHUs
IIPUKIIAIHOM 3a/1a4M, U3YYEHUS PEAJIbHOTO SIBJICHMS,

®  OIICHUBATh BEPOSATHOCTh PEATbHBIX COOBITUI U SIBICHUN B HECTIOKHBIX CUTYaLIUSIX

TekcToBbIe 321a4H

e Pemath HECJI0XKHBIE CIOKETHBIE 33]a4ll PAa3HBIX TUIIOB HA BCE apH(PMeETHUECKUE ICHCTBYS,

®  CTPOWTH MOJENb YCIOBHS 3a/auu (B BUJE TAOJIHIIbI, CXEMBI, PUCYHKA HJIM YpaBHEHUS), B KOTOPOM
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMUYMH, C LIEJIBIO [TOMCKA PEIICHUS 3a/1a4H;

®  OCYIIECTBJIATH CHOCOO MOMCKA PEIICHUs 3aJaul, B KOTOPOM PacCyXJAE€HHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHMIO WK OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH PEILIECHUS 3aJauu;

®  BBIJCIATH ATAlbl PELICHUS 331a4U;

®  UHTEpIpPETUPOBATh BBIYMCIUTEIbHBIE PE3yJbTaThl B 3aJade, MCCIIEI0BaTh IOJIyYEHHOE pELICHHE
3a/1a4y;

®  3HATh pa3IMyuue CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

e  pelarh 33J1a4M Ha HaX0>K/IEHUE YaCTH Yncia U YKcia 10 ero 4acTu;

e pemiath 33JaYd pa3HbIX THUMNOB (HAa pabOTy, Ha MOKYNKH, Ha JIBUKEHHUE), CBS3bIBAIOLINX TpU
BEJIMYMHBI, BBIJICNIATH 9TH BEIMYUHBI U OTHOLIEHHS MEXKIY HUMH;

®  HaxOJUTh MPOILEHT OT YMCJIA, YUCIIO M0 MPOIEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIKEHUE WU
MIPOLIEHTHOE MOBBILICHUE BETUYHUHBI;

®  pellaTh HECJIOKHbIE JIOTUYECKUE 3a7a4ul METOJIOM PACCYKICHUH.

B noBcegHeBHOM KU3HM M NIPH U3YyYeHUH APYTUX MpPeJIMeTOB:

®  BBIJBUTaTh TMIIOTE3bl O BO3MOKHBIX MPEAENbHBIX 3HAYEHUSIX UCKOMBIX B 3a/1a4€ BEIUYHH (IeNaTh
MIPUKHJIKY)

I'eomeTpuuyeckue purypsl

e  OnepupoBaTh Ha 0230BOM YpOBHE NOHSTUIMU F'€OMETPUUECKUX DUTYP;

e u3BICKaThb MH(OPMAIMIO O F€OMETPUYECKUX (QUrypax, IMPEJCTABICHHYI0 Ha 4epTekax B SIBHOM
BH/IE;

® IPUMEHATH JJI pelIeHMs 3aJad reoMeTpudeckue (pakThl, €CIU YCIOBHS UX IMPUMEHEHUS 3a/laHbl B
SIBHOU (hopme;

e  pemaTh 33Ja4d Ha HAXOKJEHHUE M'€OMETPUUYECKUX BEJIMYMH 0 00pa3liaM WU aJrOpPUTMaM.

B noBcegHeBHOM KU3HHM U NIPH U3YYEHUH APYTUX NPEIMETOB:

®  JCNOJB30BaTh CBOMCTBA r€OMETPUYECKUX (GUIYp Ul PELICHUs TUIOBBIX 3a/1a4, BO3HMKAIOLIUX B
CUTYyalUsIX MOBCEAHEBHON XKU3HU, 3a/1a4 IIPAKTUYECKOTO COINEPKAHUS

OTHomIEeHus

e OnepupoBarh Ha 0a30BOM YpOBHE IOHSTUSMHU: PABEHCTBO (UTYp, paBHbIE (DUIYpbl, PAaBEHCTBO
TPEYrOJBHUKOB, MAapajluIEIbHOCTh NPSMBIX, HNEPHEHIUKYIIPHOCTh IPSAMBIX, YIJIbl MEXKIY IPSIMBIMHU,
NEPIECHIUKYIIAP, HAKIOHHAS, TIPOCKLUS.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

®  HCIIOJIb30BATh OTHOIICHMS Ul PEIICHUS IPOCTENIINX 3a]ad, BOZHUKAIOIUX B PEAJIbHOM JKU3HU
H3mepenust u BbIYMCICHUSA

e BbIIIONHATE M3MEpPEHME [UIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOILIBIO MHCTPYMEHTOB MJIS
U3MEpPEHUN JUIVH U YIJIOB;

e npuMeHATb (opMyNIbl MEPUMETpa, IUIOW@AAM M 00BbEMA, IUIOLIAAM TMOBEPXHOCTH OTIEIIBHBIX
MHOTOTPaHHUKOB IIPY BBIUNCIICHUSIX, KOTJa BCE IaHHBIE UMEIOTCS B YCIOBUH;

e npumMmeHsTh TeopeMmy Iludaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOIICHUS IJISi BBIUMCIICHHS
JUIMH, PACCTOSHUM, IUIOLIAAEH B MPOCTEUIINX CIydasiX.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

®  BBIYNCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYyalUsAX, IJIOAAW B IPOCTEHIIMX
clly4asiX, IpUMEHSTh (OpMYIIbl B IPOCTEHIINX CUTYaLUsAX B TIOBCEIHEBHON KU3HU

I'eomeTpuyeckue nocTpoeHns

e l300paxkaTh TUIOBBIE IUIOCKHE (PUIYpbl UM (GUTYphl B MPOCTPAHCTBE OT PYKH U C TMOMOIIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NPH U3YyYCHUH APYTUX NPeJIMETOB:

®  BBINOJIHATH MPOCTEHIIINE TOCTPOEHHS HA MECTHOCTH, HEOOXOIUMBIE B PEAIbHOM KU3HU
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I'eomeTpuyeckue npeodpasoBanus

e Crpouts purypy, CHMMETPHUHYIO JAHHOH (UType OTHOCHUTEIHHO OCH U TOUYKH.

B noBceaHEeBHOM KU3HU U IIPH U3YYEHHHU APYIHX NPeIMETOB:

®  pacrno3HaBaTh JIBUKEHUE 0OBEKTOB B OKPY)KAIOILIEM MHUPE;

®  pPacmo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPY)KAIOIIEM MHPE

BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e  OnepupoBarb Ha 6a30BOM YpOBHE MOHSATUSIMHU BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YUCIJI0, KOOPAUHATHI Ha IUIOCKOCTH;

e  ompenenaTh NpUOIMKEHHO KOOPANHATHI TOUKH 10 €€ N300pakeHUI0 Ha KOOPAWHATHOH IIOCKOCTH.
B noBceaHeBHOM KU3HM U NIPU U3YYEHHUH JAPYTUX NIPeAMETOB:

®  JCIOJIb30BaTh BEKTOPBI Ui pELIEHHs NPOCTEHMINMX 3aJad Ha OIpPENEICHUE CKOPOCTH
OTHOCHUTEIILHOTO JBHKEHUS

Hcropust MaTeMaTHKHU

e  OnuchIBaTh OTJEJbHBIE BBIAAIONINECS PE3YAbTAThI, IOJYyYEHHBIE B X0JI€ Pa3BUTUSI MATEMAaTHKU Kak
HAayKHU;

®  3HATh PUMEPbI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOPHEN;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTun Poccun

MeToabl MAaTEMATHKH

e BroiOupare nmoAXOAMIMI HW3YY4EHHBIM METOJ JUIsl PEelIeHMHM W3YYE€HHBIX THUIIOB MaTeMaTH4YEeCKHX
3az1a4;

e [lpuBoaWuTH MpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B OKpPYKarOUIEH NEHCTBUTEIBHOCTH U
MTPOU3BEICHUSIX NCKYCCTBA.

BoinyckHUK NOIyYUm 603MONCHOCHb HAY4umvcs 6 7-9 knaccax 07 obecnedeHus 603MOHCHOCU
VCNEUH020 NPOOOJIHCEeHUs 00PA308aAHUS HA OA3080M U YelYOIEHHOM YPOBHSX

DJIeMEeHTBI TEOPUM MHOKECTB M MATEMATHYEeCKOM JIOTUKH

e Onepuposamv® nomamusmu: onpeoenexue, meopemd, AKCUOMA, MHOICECMBO, XAPAKMEPUCTIUKIL
MHOIICECMBA, DNIEMEHN MHOICECMEA, NYCMOoe, KOHEYHOe U DECKOHEeUHOe MHOMCeCMB0, NOOMHONCECBO,
NPUHAONEHCHOCTD, GKIIOUEHUE, PABEHCIBO MHONCECME,

®  U300padiCamb MHOIHCECMBA U OMHOULEHUE MHONMCECTE C NOMOWBIO KpY208 Jiliepa;

®  onpeoensimb NPUHAOTIEHCHOCHb JTIEMEHMA MHOICECMBY, 00beOUHEHUIO U NepecedeHUr) MHONICeCms;
®  300a68amb MHOICECMBO C NOMOWbIO NEPEUUCTICHUS DNEMEHMO08, CTIOBECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCIIUHHOCTb U JIOHCHOCMb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBAH UL, ONEPAYUU HAO BbICKA3LIBAHUAMU: U, UIU, HE, YCI08HbLE BbICKA3bIGAHUS (UMNIUKAYULL),

®  Ccmpoums GbICKA3LIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUIL.

B noBceqHeBHO¥ KM3HU ¥ TPU W3YYEHHUH IPYTUX MPeAMETOB:

®  cmpoums YenouKu YMO3AKIIOUEHUI HA OCHOBE UCNONb308AHUSA NPABUIL IOCUKU,

®  UCNONL308AMb MHOJCECMEA, ONEPAYUU C MHONCECMBAMU, UX epaguueckoe npedcmasierue OJis
ONUCAHUSL PEAILHBIX NPOYECCO8 U SI8TIeHULL

Yucaa

o  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHLIX YUCENL, MHOICECMBO UYelblX HYucel,
MHOJICECMBO  PAYUOHAILHBIX YUCE], UPPAYUOHATbHOE HUCILO, KEAOPAMHBIU KOPEHb, MHONCECMEO
0eliCBUMENbHbIX YUCEILI0, 2eOMEMPULECKdsi UHMEPNPemayus. HamypaibHblX, YeablX, PAYUOHATbHDLX,
0etiCmEUmMenbHbIX YUCEL;

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BbINOIHAMb GLIYUCTCHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTCHUIL,
BbINOIHAMb OKPY2IeHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATBHBIE U UPPAYUOHATbHBLE YUCILA,

npeocmasiimes payuoHaIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

8 SHCCB " JJaJie€ — 3HaTb ONPCACIICHUC IMMOHATHUA, YMCTb MOACHATH €0 CMBICII, YMCTh HUCIIOJIB30BATh NOHATHUEC U €TI0 CBOICTBa
IIpyu NpOBCACHUN paCC}’)K,I[GHHﬁ, J0Ka3aTeJIbCTB, PCHICHUU 3a1a4.
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®  YNoOpA00UUBAMb YUCILA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U OeCIMUYHOU OpooU;

e naxooums HOJ u HOK uucen u ucnoniv3o8amo ux npu peuwieHuy 3a0ay.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTUINCEHHBIX BbIYUCIEHUL NPU PeuleHUy NPAKMU4eckKux 3a0a4 U peueHuu
3a0ay Opy2ux yueOHbIX npeomMemos;

®  BLINOAHAMb CPABHEHUe DPe3VIbMAMO8 BbIYUCIEHULl NPU pPeuleHUuU NPaKmuyeckux 3aoay, 6 mom
yucie NPUOIUIHCEHHBIX BbIYUCTEHUL,

® cocmasnams U OYEeHUBAMb YUCLOBbIE BbIPANCEHUS NPU peuleHUul NPAKMU4eckux 3a0ad u 3a0a4 u3
Opy2ux yueOHbIX npeomemos;

®  3anuUcvlBamb U OKPY2IAMb YUCLOBble 3HAYEHUS PEealbHbIX BeIUHUH C UCNOIb308AHUEM DA3HLIX
cucmem uzmepenus

ToxnecTBeHHbIE IPe0OPaA30BaAHUA

o  Onepupogamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMmeneM, CHMeneHu ¢ Yeablm
OMpUYamenbHbiM NOKA3amenem,

®  BLINOAHAMbL NPEoOPA30BAHUS  YENbIX GLIPANCEHUN. OelCmeUs ¢ OOHOUNeHaMU (ClodHCeHue,
8blUUMAHUE, YMHONCEHUE), OClICBUsL C MHO2OUICHAMU (CNOJHCEHUe, BblUUMAHUe, YMHONMCEHUE),

®  BLINOIHAMb PA3NIONHCEHUE MHOLOUIEHO8 HA MHONCUMENU OOHUM U3 CHOCO008. BblHeCeHUe 3a CKOOKY,
2PYINUPOBKA, UCNONIb308AHUE YOPMYIL COKPAUWEHHO2O YMHONCEHUS,

®  guldenamb K8aopam CyMMbl U paA3HOCMU 0OHOUNIEHO8,

®  PACKIAObIBAMb HA MHONCUMENU KBAOPAMHYIIL  MPEXULEH;

®  BLINOAHAMb NPeodPA30BAHUSL BbIPANCEHUL, COOEPIHCAWUX CMENEHU C YeTblMU OMmpUyamenrbHblMU
NOKA3amensimu, nepexooums om 3anucu 6 guoe CmeneHu ¢ YeiblmM OMmpuyamenbHbiM noxazamenem K
3anucu 8 guoe opoou,

®  GuLINOIHAMbL  NpPeobpazosaHusi  OPOOHO-PAYUOHATILHLIX — BLIPANCEHUL.  COKpaujeHue Opobell,
npusedeHue aneedopaudeckux opooei K obujemy 3HAMEHAMeNto, CILONCeHUe, YMHONCeHUe, OeleHue
aneebpaudeckux opooetl, 86038edeHue aneedopauieckoll 0poou 8 HAMypaIbHyIO U Yeayio OMPUYAmMeiIbHY 0
cmenety,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHUL,

®  guldensamb K8aopam CyMMbl ULU PAZHOCU O8YYIEHA 8 GbIPANCEHUSX, COOePAHCAUUX KEAOPAMHbIe
KOPHU,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHU, COOEPAHCAUUX MOOYITb.

B noBceqHeBHO¥ KM3HU ¥ TPU W3YYEHHUH IPYTUX MPEAMETOB:

®  BLINOAHAMb NPEobPA308aHUs U OCUCMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;

®  BLINOIHAMb NPeodOPA3Z0BAHUSL ANCCOPAUYECKUX BLIPANCEHUL NPU peuleHUuU 3a0ad Opyux y4yeOHbIX
npeomemos

YpaBHeHUs] M HEPABEHCTBA

o  Onepuposams NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue HepaseHCmad,
PABHOCUNbHBIE YPAGHEHUs, 001acmb Onpeoeienus YPasHeHUs (HEPAGEeHCmed, CUCTeMbl YPAGHEHULL U
HepaseHcms),

®  pewamsv TUHEUHbLE YPAGHEHUsL U YPABHEHUS, COOUMbLE K TUHEUHBIM C HOMOWbIO MONCOECMBEHHBIX
npeobpazoeanuil;

® pewiamv KeaOpamuvie YPAGHEHUs U VPAGHEHUs, CBOOUMble K KBAOPAMHBLIM C NOMOWDBIO
MOACOECMBEHHBIX NPEOOPA306AHUI,

®  peuwams OpOOHO-TUHEUHbLE YPABHEHUS,

e pewams npocmetiuie UppayuoHaIbHble ypaguenus euoa | f (x)=a, \/f (x) = \/g (x);

o pewams ypasnenus euoa X" =a;

®  pewiamv ypasHenus cNOCcOOOM PA3OACEHUS HA MHONCUMENU U 3aMeHbl NEPEMEHHOLL,

®  UCNONBL308aMb MEMOO UHMEPBALO8 OISl PeUleHUs YeNblX U OPOOHO-PAYUOHANbHBIX HEPAGEHCNE,
®  pewamv TUHelHble YPAGHEHU U HEPABEHCMEA C Napamempamu,

®  pewams HECI0JCHbIE KEAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuamv Hecl0JCHbIE CUCTNEMbL TUHEUHbIX YPASHEHUL C Napamempamu,

®  peuams HeCl0CHbIE YPAGHEHUS 6 YEIblX YUCTIAX.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:
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® cocmasnamv U pewamsv JTUHelHble U KEAOpamuvle YPAGHEHUS, VPABHEHUA, K HUM CBOOAujuecs,
cucmembl TUHEUHbIX YPAGHEHULl, HEPABEeHCME NpU peulenu 3a0ay Opy2ux y4eOHbIX npeoMemos;
®  GLINOAHAMbB OYEHKY NPABOON0000Us. pe3YIbmamos, NOAVYAeMblX NPU PpeleHUU JIUHEUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCMeEM JTUHEUHbIX YPAGHEHUU U HepaseHCm8 Npu peueHuy 3a0ad Opyeux
VUeOHbIX NPeOMemos;
®  guIOUpamb coomeemcmeywue YpPasHeHUs, HepPageHCmed UlU UX CUCmeMvl, Ol COCMABNEHUs.
MamemamuyecKo Mooenu 3a0aHHOl PealbHOU CUMYayuu Uiy NPUKIaAoOHoU 3a0a4u;
®  YMemb UHMEPNPEMUPO8aAmy NOJYYEHHbIN NPU peuleHUul yPaeHeHus, HepaseHCmea Ul CUCHEeMbl
pe3yibmam 8 KOoHmeKkcme 3a0aHHOU PeaibHO CUMYayuy Uiy NPUKIAoOHoU 3a0ayu
DyHKUUHA
e Onepupogams NOHAMUAMU: QYHKYUOHANLHASL 3A6UCUMOCTb, OVHKYUS, epapuK YyHKYuU, cnocoodwl
3a0anus QYHKYUuU, apeymenm u 3HaveHue QYHKYuu, obnacmv onpeoeneHus U MHOMCECME0 3HAYEHULL
Qyukyuu,  Hyau  QYHKYuU,  NPOMENCYMKU — 3HAKONOCMOAHCMEA,  MOHOMOHHOCMbL  (DYHKYUU,
YEMHOCMb/HEYEMHOCMb PYHKYUU,
o cmpoumb 2paguxku JAUHEUHOU, KEAOPAMUYHOU (YHKYUl, 0OpamHou NpONOPYUOHANbHOCHU,
pynryuu euda: y=a+L, y=x, y=3x, y=|x;

X+b
®  Ha npumepe K8aOpAMuyYHOU (DYHKYUU, UCHOIb306amb npeobpazosanus epagura @ynxyuu Y=Ff(X)
ons nocmpoenus epaguros Gyuxyuii 'y = af (kx+b)+c;

® cocmasnaimv YPAGHEeHUs NPAMOU NO 3A0AHHLIM YCI0GUAM: NPOXOOAwel uepe3 08¢ MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOU,

® uccredosamov yHKYUIO No €€ epaghuxy;

®  HAXOO0UMb MHONCECMBO 3HAYEHUL, HYAU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCU
K8aopamu4Hou (hyHKyuu,

®  onepuposamv NOHAMUAMU: nocnedo8amenbHOCb, apughmemuueckast npoepeccus,
2eomMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2e0OMEMPULECK)IO NPOCPECCUIO.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  WIIOCMPUPOBAMb C HOMOWDBIO 2papuKka peanbHylo 3A8UCUMOCMb WU  Npoyecc No  Ux
XapakmepucmuKkam,

®  UCNONBL308aAMb CEOUCMBA U 2PAPUK KBAOPAMUUHOU (QYHKYUU NpU peueHuu 3a0ay u3 Opyeux
VUEOHBIX NPEOMEMO8

TexkcToBBIC 3a1a4H

e  Pewams npocmvle u CLOJNCHbIE 3a0A4U PAZHBIX MUNOS, A MAKI’CE 3A0a4U NOBLIUEHHOU MPYOHOCMU,
®  UCNONBL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ay Ot NOCMPOECHUS.
NOUCKOBOLL CXeMbl U peulenls 3a0ay,

®  pazuuamv MoOelb MeKCma U MoOelb peuleHus 3a0aqu, KOHCMPYUposamsv K OOHOU Mooenu
PeeHUst HeCTIONCHOL 3a0ayu pazible MOOeau MeKCma 3a0ayil,

® 3HamMb U NpUMeHAmb 00a cnocoba noucka peuieHus 3aday (om mpebO8aHUs K YCIO8UIO U OM
VCA08UsL K Mpebo8anuio),

®  MOOenUpo8amb pacCylcOeHUs npu NOUCKe PeleHust 3a0ad ¢ NOMOWbIO 2pagp-cxembl,

®  guIOeNAMb dDMANbL PeuleHUst 3a0ayU U COOePAUCAHUE KANCO020 IMand;

® yuemb GbIOUPAMbL ONMUMALLHLINL MemOoO peuwleHus 3a0ayu U O0CO3HABAMb 6blOOp Memood,
paccmampusams paziuyHble Memoobl, HAX0OUNMb PA3Hble PeUleHUsl 3A0ayU, eCltd 603MONCHO,

®  QHATUBUPOBAMDb 3aMPYOHEHUs NPU PEULEHUU 3A0at;

®  GLINOAHAMb PA3IUUHbIE NPE0OPA308AHUSL NPEOJIONCEHHOU 3a0ayll, KOHCMPYUPOS8ams HOBble 3a0ayu
U3 OaHHOU, 8 MOM Yucie oopammvie;

®  UHMEPNPEMUPOBAMb BbINUCIUMENbHBIE PE3YIbMAambl 6 3a0aue, UCCIe008amb NOYHEHHOe PeuleHUe
3a0ayu;

®  QHANUZUPOBAMNL BCEBOIMONCHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX 00bEKmos U
U3MEHeHUe UX XaApakmepucmuk Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosiHue) npu
peutenuu 3a0ay Ha OBudiceHue 08YX 00beKmo8 KAk 6 O0OHOM, MAaK U 6 NPOMUBONONONHCHBIX
HaNpaeneHusix,
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® uccne0o8amv  BCEGOZMOMNCHbIE CUMYAYUU NPU  peuleHul 3a0ay Ha OUNCEHUe No  pekKe,
paccmampusams pasHvle CUCmemMbl OMc4eéma,

®  pewams pasHoOOPA3Hble 3a0aUU «HA YACTIUY,

® pewiamv U 000CHOBVIBAMbL CB0€ peuleHue 3a0ay (8bl0eNamb MaAmemMamuieckyr) OCHO8Y) Ha
HAXoxcoeHue 4acmu 4ucia u Yucia no e20 4acmu Ha OCHO8€ KOHKPEMHO20 CMbICIA OpoOU;

®  0CO3HABAMb U OOBACHAMb UOEHMUYHOCIb 3A0aY PA3HLIX MUNOE, CEA3bIBAIOWUX MPU 8ETUUUNBL (HA
pabomy, Ha NOKYNKU, HA OBUdCEHUE). BblOeNAMb MU GEIUUUHbL U OMHOWEHUS MeXHCOy HUMU,
NPUMEHAMb UX NPU peuleHUuU 3a0ay, KOHCMPYUpo8ams coOO6CMEeHHble 3a0ad YKA3aHHbIX MUN08;

®  gnademv OCHOBHbIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNLABbl, KOHYEHMPayuu,

®  pewams 3a0auu HA NPOYEHMbl, 8 MOM HUCTe, CLONCHbIE NPOYEHmMbl ¢ 0OOCHOBAHUEM, UCHONb3YS
PpasHvle cnocoowl;

®  pewams Jo2uyecKue 3a0ayu pasHLIMU CROCOOAMU, 8 MOM Uucie, ¢ 08yMs OIOKAMU U C MpeMs
OOKaMU OAHHBIX C NOMOWbIO MAOIULY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu BeposmMHOCMeEl HA OCHOBE UCNONb308AHUS
U3YYEHHBIX MeMOO08 U 0O0CHOBbIBAMb pelleHue;

®  peuiams HeCNONHCHbIE 3a0adU NO MAMEMAMUYECKO CIamucmuKe;

® 061a0emb  OCHOBHHIMU ~ MemOoOaMu  peuleHUss  CIOJCeMHbIX  3a0ay:  apupmemuyeckul,
aneebpauveckuil, nepebop 6apuaHmos, 2eomMempuieckull, paguyeckull, NPUMeHsams UX 8 HOBbIX NO
CPABHEHUIO C U3YUEeHHbIMU CUMYAYUSIX.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

® guldenamb Npu peuleHuu 3a0ad XApaKkmepucmuku paccMampusaemMol 6 3aoave cumyayui,
OMIIUYHBLIE OM PEAlbHbIX (e, Om KOMOpbIX aOCmpazupo8anucs), KOHCMpyupo8ams HO8ble CUMYayuu ¢
VUEMOM IMUX XAPAKMEPUCTIUK, 8 YACTHOCMU, NPpU peuleHuu 3a0ad HA KOHYEeHMpayuu, yYumoléams
NJIOMHOCMb 8eujecmsda,

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeAIbHbIX CUMYayUll, 8 KOMOPbIX He
mpeoyemcsi MOUYHbIU 8bIYUCTUMENbHBIL Pe3YIbmanm;

®  peuwiams 3a0a4u HA 0BUICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCIEMbl OmcYema

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e  Onepuposamv HOHAMUAMU: CMONOYamble U Kpy2ogvle Ouazpammvl, madiuyvl OAHHLIX, CpeoHee
apugmemuueckoe, meouauma, Haubolvbuiee U HAUMEHbULee 3HAYEHUs BblOOPKU, pA3MAX 6blOOPKU,
oucnepcus u cmanoapmuoe OmKIOHeHue, CIy4atHas UsMeH4U8oCmy,

®  u3sneKaAmMb UHGOPMAYUIO, NPEOCNABIEHHYIO 8 MADIUYAX, HA OUAZPAMMAX, epaguxax;

® cocmasnams mabauysl, CMpoOUmsb OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. (HAKMOPUAL YUCIA, NEPECMAHOBKU U COYeMAaHUs, mpey20lbHUK
Tlackans;

®  NPUMEHAMb NPABUTIO NPOU3EEOCHUSI NPU peuleHUU KOMOUHAMOPHBIX 3a0a4;

®  oOnepuposamv NOHAMUAMU: CIAVHAUHBIL ONbIM, CLYYAUHBIL 8b100p, UCHbIMAHUE, INeMEHMAPHOe
cayyaiinoe cobvimue (Ucx00), Klaccuueckoe onpeoeiieHue 6epOosmHOCMU CAY4alH020 COObImus,
onepayuuy Hao0 CIY4AUHLIMU COOLIMUAMU,

®  npedcmasiame UHGOPMAYUIO C NOMOUDBIO KpY208 Dilnepa,

®  peuwams 3a0ayu HA BbIYUCTIEHUE 8EPOIMHOCIU C NOOCUEMOM KOIUYeCmea 8apuaHmos ¢ NOMOubo
KOMOUHAMOPUKU.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  u3BIEKAMb, UHMEPNPemMUposamsv U Nnpeobpazosvieams UHQGOpMayUu, HpPeoCmAasleHHy0 8
mabauyax, Ha Ouazpammax, 2epapukax, ompaxirxcaruwyro Cceoucmea U Xapakmepucmuku peanrbHblX
npoyeccos u A61eHuUl;

® onpederamv cmamucmudeckue Xapakxmepucmuku 6bl00poK No  mabauyam, OuacpamMmdam,
epaguxam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU O Yellu peulenUs: 3a0ayll;

®  OyeHUBamMb BePOSIMHOCMb PEalbHbIX COOLIMULL U ABTEHULL.

I'eomeTpuuyeckue purypbl

e  Onepupogamb NOHAMUAMU 2€OMEMPULECKUX PUYD;

®  u361E€KAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO O 2€0MEeMPUUECKUX Pueypax,
NpeoCcmasieHHy10 Ha Yepmetcax;
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®  NpuUMeHAmMb 2eomempuyecKue Gakmel OnA peuwleHus 3a0ay, 8 MOM uucie, NPeonoIazaroujux
HeCKOIbKO WA208 peuleHUs,

*  popmyruposams 6 NPOCMEUWUX CLYYAAX CEOUCMBA U NPUSHAKU Puyp;

®  00KA3bIBAMb 2e0MempuiecKue YmeepuHcoeHus

®  gnademv cMaHOApMHOU Kiaccugpuxayuel nI0CKux gueyp (mpeyeoibHuKo8 u 4emuipéxy2oibHUKos).
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb CEOUCNBA 2e0MEeMPULECKUX Puyp 01 peuleHus 3a0ay NpaKmu4ecKo2o xapakxmepa
U 3a0ay U3 CMENCHBIX OUCYUNTIUH

OTHOmEHNs

o  Onepuposamb NOHAMUAMU. DABEHCMBO (hueyp, pasHvie @ueypsl, PABEHCMEO MPEY2OIbHUKOS,
napannieibHoCms NPAMbLX, NePREeHOUKYIAPHOCIL NPAMBIX, Velbl MeNCOy NPAMbIMU, NEePneHOUK)IAD,
HAKIOHHASL, NPOoeKyus, no0ooue pueyp, no0odHble hucypvl, NOO0OHbBIE MPEY2OTbHUKIUL,

®  npumenamv meopemy Daneca u meopemy o npONOPYUOHANLHBIX OMPE3KAX NPU PeueHUl 3a0a,

®  Xapakmepuzo8amuv 63AUMHOE PACNOJIONCEHUE NPAMOU U OKPYIHCHOCMU, 08X OKPYHCHOCHEU.

B noBceaHeBHOM KU3HM U MPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OJIs pelerUs 3a0a, 03HUKAIOUUX 8 PeATlbHOU JHCUSHU

N3mepeHus 1 BLIYMCTIEHUS

e  Onepuposamv npeocmasienusimu o0 ONUHe, NIowaou, o0Ovéme Kak eerudurHamu. IlIpumensamo
meopemy llugazopa, popmynel nrowaou, ob6véma npu pewieHuu MHO20ULA208bIX 3A0aY, 8 KOMOPbLIX He
6ce OaHHble NpPeOCmasiensbl 5A6HO, a mpedylom BbIYUCIEHULl, onepuposams 0olee WUPOKUM
KOAUYeCmeom hopmyn ONUHbL, NIOWAOU, 00bEMA, GLIYUCIAMb XAPAKMEPUCTMUKU KOMOUHAyUl gueyp
(OKpyJ#CHOCmEU U  MHO20Y20JIbHUKOB) BbIYUCIAMb DACCMOAHUS MeHCOy Quaypamu, npumeHamo
mpu2onomempuyeckue Gopmyasl 0/ 8bIYUCTEHUL 8 O0JIee CIIONCHBIX CYUAsX, NPOBOOUMb GLIYUCICHUSL
HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU

®  1POBOOUMb NPOCMbIE BbIYUCTICHUS HA 00BEMHBIX MENax,

o  opmyruposams 3a0auu Ha 8blYUCIEHUE ONIUH, NIoWaAdell U 00bEMO8 U peuams ux. B cooepacanuu
ecmb ewé u meopema CUHYCo8 U KoCunycos. Jlubo mam yopams . 1ub0 30eco 00basums

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  1POBOOUMD BbIUUCTICHUS HA MECIHOCMIU,

®  npumMeHAmMb GOpMYNIbLI NPU BLIYUCTIEHUIX 6 CMENCHbIX YYeOHbIX npeoMemax, 8 OKpydcarouell
oeticmaumenbHoCmu

I'eomeTpuueckue nocTpoeHus

e [306pasicamsb ceomempuyeckue hpucypvl N0 MeKcmosomy U CUMBOJIbHOMY ONUCAHUIO;

®  80000HO ONEPUPOBAMb YePMENCHBIMU UHCTNPYMEHMAMU 8 HECTONHCHBIX CIVYASX,

®  GLINOJHAMb NOCMPOEHUSI MPEY2ONbHUKOS, NPUMEHAMb OMOelbHble Menmoobl NOCMPOEHUL YUPK)TeM
U TUHEUKOU U NPOBOOUMb NPoCmeliuue UCCIe008AHUS YUCAA PeULEeHUTL,

®  uz0Opadxcamv munogvie NIOCKUe @Quaypbl U 00veMHble meld ¢ NOMOWbIO HPOCMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMO8.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  GBINOJHAMb NpOCMeluiUe NOCMPOeHUs HaA MECIMHOCIMU, He0DX00UMble 8 PealbHOU HCUSHU,

®  OyeHusamv pasmepvl PeanrbHbIX 00BLEKNMO8 OKPYICAOWe20 MUupda

IIpeoOpa3zoBanusi

o Onepuposamsv noHamMuemM 08UNCEHUS U NPeoObPA308aHUs NOOOOU, 81A0emb NPUEMAMU HOCMPOEHUs
Queyp ¢ ucnonvzosanuem O0BUICEHUN U NPeoOPA30BAHUL NOO0OUS, NPUMEHAMb NOJVYeHHble 3HAHUS U
ONbIM NOCMPOEHUL 8 CMENHCHBIX NPEOMEMAx U 8 PeaibHblX CUMYAYUAX OKPYHCAIOULe20 MUPA;

e cmpoums ¢hucypy, NOO0OHYIO OAHHOLU, NOIBL3OBAMBC CEOUCMBAMU NO00OUS Ol 0OOCHOBAHUS
ceoticms gueyp;

®  NPUMEHAMb CEOUCMBA O8UNCEHULL OISl NPOBEOeHUs. NPOCMeLUUX 000CHO8ANULL C8OTiIcME hucyp.

B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  NPUMEHAMb CBOUCMBA OBUINCEHUU U NPUMEHAMb NO00OUE 015 NOCMPOEHUU U 8bIYUCTEHUL
BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

e Onepupogamb NOHAMUAMU BEKMOP, CYMMA, PAZHOCMb 6EKMOPO8, NPOU3Ee0eHUe 6eKMOPa HA YUCILO,
V2o MedcOy B8eKmMOpamu, CKAIAPHOe NpOU3eeoeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCU,
KOOpOUHAMbl 6EKMOPA;
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®  GLINOIHAMbL OelicmeUst HAO BeKMOopamu (Cl0JceHue, BblYUMAaHUe, YMHOJCeHUe HA YUCIO),
BLIYUCTAMY CKANAPHOE NPOU3BedeHUe, Onpedeisimb 8 NPOCMeUwUx Cay4asnx y2oi MexHcoy 8eKmopamu,
BbLINOIHAMb PA3N0JICEHUE BEKMOPA HA COCMABAAIOWUe, NPUMEHAMb NOJYYeHHble 3HAHUSA 6 (husuKe,
nOIb308AMbCS POPMYIOU BLIYUCIEHUS. PACCMOSAHUSL MeAHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM,
UCNOIBb3068aMb YPAGHEHUSL (hucyp OJisl peutenust 3a0a,

®  NPUMEHAMb BEKMOPbL U KOOPOUHAMbL OJisl peUleHUss 2eOMeMmpUlecKux 3a0a4 Ha evlyucienue OJUH,
Venos.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHam Osl peueHus 3a0a4 no usuxe, ceoepaguu u
Opyeum yueOHbIM npeomemam

HcTopusi MaTeMaTHKH

o Xapaxmepuzosamu 6K1A0 8bLOAIOWUXCL MAMEMAMUKOS 8 PA3BUMUE MATNEMAMUKU U UHBLX HAYYHbIX
obnacmeil;

®  noHUMamv poib Mamemamuxu 6 pazsumuu Poccuu

MeTtoabl MATEMAaTHKH

o Jcnoaw3ys uzyuenHvle Memoobl, HPO80OUNb 00KA3AMENbCHIBO, GbINOIHAMb ONPOBEPHCEHUE,

®  Buibupamv uzyuenmvie Memoovl U Ux KOMOUHAYUY OJisl peUeHUss MAmeMamuidecKux 3a0ay;

®  UCNONBL308AMb MamemMamuyeckue 3HAaHUusi OJisi ONUCAHUSL 3AKOHOMEPHOCmel 6 OKpydicalouell
OeticmeumenbHOCmuU U NPOU38e0eHUsIX UCKYCCMEd,

®  npumeHsmMb npocmeluue NPOSPAMMHbBIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL
npu peuenuu Mamemamuieckux 3a0adu.

3. Conep:xaHue y4eOHOT0 NpeaAMeTa.

Conepxanre KypcOB MaTeMaTUKU 5—6 KIIacCOB, anreOpsl U reoMeTpur 7—9 Ki1accoB 0OBEMHEHO KaK B
HMCTOPUYECKHU CIIOKHUBIIWECS JUHUU (YUCTOBas, aredpandeckasi, TeoMeTpuueckasi, GyHKIIMOHAIbHAS U JP.),
Tak U B OTHOCUTEJIBHO HOBbIE (CTOXAacTUYecKas JUHUS, «peajbHas MareMaTuka»). OTIenbHO MpeAcTaBiIeHBI
JIUHUS CIOKETHBIX 3a]1a4, UCTOpUYECKast INHUS.

nemenmol meopuu MHOJIcecme u MaAMeMamuuecKoil 102UKU

Cornacio @I'OC ocHoBHOTO 00m1Ier0 00pa3oBaHMs B KypC MaTeMaTHKH BBeACH pasnuen «Jlorukay,
KOTOPBIM HE MPEAIoiaraeT JOMOJHUTENbHBIX YaCOB HA U3YYEHUH U BCTPAMBAETCS B Pa3JIMUHbIE TEMbI KypCOB
MaTeMaTHKU U HHPOPMATUKH U MPEABAPSAETCS O3HAKOMIIEHUEM C 3JIEMEHTAMU TEOPUH MHOMKECTB.

MHokecTBa M1 OTHOIIEHHUS MEK1Y HUMU

MHO0XeCTBO, Xapakmepucmuieckoe C8OUCMB0 MHOJICeCmed, SIEMEHT MHOXKECTBA, nycmoe, KOHEeuHoe,
beckoneunoe mHodcecmso. llogmHokecTBO. OTHOIIEHHWE MPUHAUICKHOCTH, BKIIOUEHUS, DPABEHCTBA.
DneMeHTbl MHOXECTBA, CIOCOOBI 3aJaHUSi MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INeMEHMO8
NOOMHOICECMS ¢ UCNONb308aAHUEM KPY208 Diliepa.

Onepauum HaJ MHOKECTBAMH

[lepeceuenre W OOBEIMHEHHE MHOXECTB. PazHocmb MHOdMICECMS, OONOJHEHUEe MHONCeCmsd,
Humepnpemayus onepayuii Ha0 MHOI’CECMBAMU C NOMOUBIO KpY208 Diiiepa.

DJIeMeHThI JIOTHKH

Onpenenenue. YTBepxkaeHUsA. AKCUOMBI U TeOpeMbl. Jloka3aTenbCcTBO. [JJoka3aTenbcTBO OT IPOTUBHOTO.
Teopema, obpaTHas nanHoil. [Ipumep 1 KOHTpIpUMED.

Bricka3biBaHus

HctuHHOCTE M JIOKHOCTH BBICKa3bIBaHUA. CrooicHvie U npocmbsle 6blCKA3bIBAHUAL. Onepauuu Hao
BbICKA3bIBAHUAMU C UCNOJTIb306ARUEM JIOCUHECKUX CBA30K. U, UTU, HeE. Yecnosuwvie svickazvieanus (MMH]ZZ/IKCZZ/;MM).

Cooeporcanue Kypca mamemamuku 6 7—9 Knaccax

TI'eomempusn

T'eomempuyeckue gueypovi

Durypsl B reoOMeTPHHU U B OKPYKAK0LIEM MHUpe

I'eomerpuueckas durypa. DopMupoBaHue IpeICTaBICHUN O METAIIPEIMETHOM MOHITUU «(DUTYpay.

Touka, nmuHUS, OTPE3OK, MpsAMasi, JIyd, JJOMaHas, MIOCKOCTh, YroJ, OMCCeKTpuca yria u e€ CBONCTBa,
BH/IbI YIJIOB, MHOTOYT'OJIBHUKH, KPYT.
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OceBas cummeTpus reoMeTpudeckux ¢uryp. LieHTpanbHas ciMMETpuUsi TeOMETPUYECKUX (PUryp.

MHoOroyroJibHuUKH

MHOrOyrojapHUK, €ro 3J€MEHTbl M €ro CBOMCTBA. Pacrno3HaBaHME HEKOTOPBIX MHOIOYTOJIBHUKOB.
Buinykavie u negvinykivle mHo2oy2ovHuku. 1IpaBuiibHbIe MHOIOYT OJIBHUKH.

Tpeyronsauku. BricoTa, menmana, OuccekTpuca, CpeAHss JUHHUS TPEYroJibHUKa. PaBHOOEIpeHHBIN
TPEYroJbHUK, €r0 CBOMCTBA U IIPU3HAKU. PaBHOCTOPOHHMI TpeyroJbHUK. [IpsAMOYrobHBINA, OCTPOYTOJIbHBIN,
TYIOYTrOJIbHBIM TPEYTOJIbHUKHU. BHEIIHUE yIuibl TpEyroyibHUKA. HepaBeHCTBO TpEeyroJIbHUKA.

Yerrsipéxyronpauku. [lapannenorpamMm, poM0O, IpsSMOYToJIbHUK, KBaJIpaT, Tparenus, paBHOOeApeHHAs
Tpaneuus. CBOWCTBa U IPU3HAKYU MapajielorpaMMa, pomoa, IpsIMOyroJibHUKa, KBajpaTa.

OKpyKHOCTB, KPyr

HIX 3neMeHTBI U CBOMCTBA; NEHTPAJIbHBIEC U BIMCaHHbIe yribl. KacatenbHas u cexywas K OKPYKHOCTH,
ux ceoticmea. BriicaHHble U ONMCAHHBIE OKPYKHOCTHU Il TPEYTOJIbHUKOB, YemblpEX)20IbHUKOS8, NPAGUTbHBIX
MHO20)20/IbHUKOS.

I'eomeTrpuueckue purypsl B npocTpancTse (00bEMHbBIE TeJa)

Mmnozoepannuk u e2o anemenmul. Hazeanus mMHO20ZPAHHUKOE C PASHBLIM NOJONHCEHUEM U KOAUYECHEOM
epaneti. llepBuuHble TpPENCTABICHUA O TNHUpaMHIe, Napaiielenunene, npusMe, cdepe, Iape, LUIUHAPE,
KOHYCE, UX JIEMEHTaX U MPOCTEHIINX CBOUCTBAX.

Ommnowenus

PagencrBo ¢puryp

CpoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAKKN paBEHCTBA TPEYrOJbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haky U cBOMCTBa MapaylIeNbHbBIX NPSIMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Paneca.

Ilepnenauky/asipHbie NpsiMble

[Ipsimoii yroan. I[lepnennukynsp x npsmoil. Haknonnasi, nmpoekuusi. CepelMHHBIN NEPNEHIUKYIIp K
otpesky. Ceoticmea u npusHaxy nepneHoOUKyIAPHOCHU.

Iloooobue

IIponopyuornanvrvie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvuuxu. Ipusnaxu noooous.

B3aumHoe pacnosioxkeHue IPSIMOA U OKPYKHOCTH, 08YX OKPYHCHOCELL.

Hsmepenus u sviuucienus

Beauuunbl

[Tonsitue Benuuunbl. JlnnHa. W3mepenue nnuubl. EnuHunbel u3MepeHus iuHbl. Benuuwna yria.
I'pangycHas mepa yria.

[Tonsarue o momanau miockor Gurypsl u e€ cBoiicTBax. M3mepenue miomanei. Enuauier namepeHus
IUIOLIA/IH.

IIpencraBnenue o0 o0bEMe U ero cBoiicTBax. M3mepenne o0béMa. Equnuiel n3mMepenus o0bEMOB.

H3mepenust 1 BbIYMCICHUSA

WHCTpyMeHTHI U1 U3MEPEHUH U NOCTPOCHUN; U3MEPEHUE U BBIYMCICHHUE YIJIOB, JIMH (PacCTOSIHUI),
wiomane. TpuroHomerpuyeckue  (QYHKIMH  OCTpPOro  yrjia B NPSAMOYTOJIBHOM  TPEYroJIbHUKE
Tpuconomempuyeckue ynkyuu mynoco yena. BeluucieHHe >JI€MEHTOB TPEYrOJbHUKOB C MCIOJb30BaHHEM
TPUTOHOMETPUYECKUX COOTHOLICHUH. DOopMyiibl MIOMAAN TPEYrobHUKA, MapajuieJorpaMma U €ro 4acTHBIX
BUJIOB, (hOpMYJbI JUIMHBI OKPY)KHOCTH M IUiomiagu Kpyra. CpaBHeHHME W BbluuciieHue miouianeil. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocumycos.

Paccrosnus

Paccrosinne Mexay Toukamu. PacctosiHue OT TOUKU 710 IpSAMON. PaccmosiHue medcoy gueypamu.

I'eomempuueckue nocmpoenus

I'eomeTpuueckue MOCTPOECHUS sl UIUTIOCTPALIUN CBOMCTB reOMETpUIECKUX Guryp.

WHCcTpyMEHTHI U1 TIOCTPOEHU: IUPKYJIb, TUHENKA, YTOIBHUK. [[pocmetiwiue nocmpoeHus yupkyiem u
JIUHENKOL: nocmpoeHue OUCCEKMPUCyl y2id, NepneHOUKYIAPa K NPAMOU, Yaid, paeHo20 OAHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CMOPOHAM, 08YM CMOPOHAM U Y2ly MeHCOy HUMU, CMOPOHE U
08YM NPUNEAHCAUYUM K Hell Y2IAM.

enenue ompesxa ¢ 0aHHOM OMHOULEHUU.

TI'eomempuyeckue npeobpazosanusi

IIpeoOpa3oBanus

[lonstue mpeobpasoBanus. IlpencraBieHne o MeTanpeIMETHOM IMOHATHH «IIPeoOpa30OBaHUE).
Ilooobue.

ABunkenust
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OceBas U LEHTpAJIbHAS CUMMETPHS, HOBOPOM U NApAlienb bl neperoc. Kombunayuu oeudicenui Ha
NIOCKOCMU U UX CEOUCEA.

Bexmopwi u koopounamul Ha niockocmu

BekTopbl

[TonsiTne BekTOpa, ACWCTBHSI HAJl BEKTOpPAMH, HCIIOJIB30BAaHHE BEKTOPOB B (UBHKE, paziodiceHue
gexmopa Ha cocmassaouue, CKauiapHoe npou3eeoeHue.

Koopaunartsl

OCHOBHBIE TIOHSTHUS, KOOPOUHAMbL BEKMOPA, PACCMOsHUE MexHcdy moukamu. Koopounamer cepeounvi
ompeska. Ypaenuenus gpueyp.

Ipumenenue 6ekmopo u KoOpOuUHam 015 peueHusi RPOCMEUUX 2eOMEeMPULECKUX 3a0a.

Hcmopua mamemamuxu

Bosuuxnosenue mamemamuxu xax nayku, smanel eé pazeumus. OCHOBHble pazoenvl MAmemMamuKu.
Buvioarowuecs mamemamuxu u ux 6xnao é pazeumue HaAyKu.

beckoneunocmv mmnoorcecmea npocmuix uucen. Hucia u onumnel ompeskos. Payuonanvnvle uucna.
Ilompebrnocmo 6 uppayuonanvueix yucaax. lllkona Iughazopa

3apoorcoenue anceopvi 6 Hedpax apupmemuxu. An-Xopezmu. PoowcOeHue OYKEEHHOU CUMBOJUKU.
Il.®epma, @. Buem, P. Jlekapm. Hcmopus eonpoca o Haxodxcoenuu @Gopmyn KopHel aneeopaudeckux
ypaenenuii cmenetet, borvuiux yemoipéx. H. Tapmanws, [owc. Kapoano, HX. Abenwv, 3.1 anya.

lloasnenue memooa KoopouHam, NO380JAIOUIE20 NEpesoOUmb 2eomMempuieckue 00beKmvl Ha A3bIK
aneeopuwl. llossnenue epaguxos ¢hynkyuii. P. [exapm, I1. @epma. [Ipumepol paznuunsvix cucmem KoOOpOUHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauyu) o kponuxax, uucia Pudoonauuu. 3adaua o waxmamuou
docke. Cxooumocms 2eomempuieckol npocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. Il. DPepma, b.Ilackans, A.
bepuynnu, A.H.Konmozcopos.

Om 3emnedenus k ceomempuu. Ilugacop u eco wrxona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvubix mHo2oyeonvhuxos. Tpuccexyus yena. Keaopamypa kpyea. ¥Yosoenue kyoa. Hcmopus
yucaa w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Duinep, H.HU.Jlobauesckui. Hcmopus namoeo nocmynama.

T'eomempus u uckycemeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax y3uanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlymot,
3emau u Connya. Paccmosanus om 3emnu 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuénuvix 6 pazeumuu mamemamuxu: J1.Jiunep. H.U.Jlobauesckuil, I11.J1. Yebviwes, C.
Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wikona mamemamuyeckux u Hasueaykux HAyK, pazgumiue
poccuitickoeo ¢hnoma, A.H.Kpuvinos. Kocmuueckas npoepamma u M. B.Kenowviuu.

KoHTpOoJib, Y4€T, OLleHKA JOCTHKEHUH yUaIMXCsl.

Cucrema OleHKH JOCTHIXKCHUS IINIAaHUPYEMBIX PE3YJIBTATOB OCBOCHMA OCHOBHOM 06p330BaTeJ'IBHOI7I IIporpaMMbl
OCHOBHOI'O 061].161"0 O6paBOBaHI/I${ 10 OMOJIOTHHU npearnojaracTt KOMIIJIEKCHBIN IoAXoa K OLCHKE PE3YJIbTATOB
O6paSOBaHI/I${, HO3BOJ'I$II-OH_II/II71 BECTU OLCHKY HOOCTUKCHUA O6y‘IaIOH_II/IMI/IC$I BCEX TpéX I'pyinmn pe3yiabTaToOB
O6paSOBaHI/I${: JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX U IMPCIAMCTHLBIX.

OHCHKa YPOBHA Cq)OpMI/IpOBaHHOCTI/I JIMYHOCTHBIX PE3YJIbTATOB OCYHICCTBIICTCA B XOAC€ BHCIIHUX
HCHCpCOHI/I(bI/II_II/IPOBaHHBIX MOHHUTOPHUHI'OBBIX I/ICCJ'ICI[OBaHI/Iﬁ Ha OCHOBC LCHTPAJIN30BAHHO pa3pa60TaHHoro
HHCTPYMCHTApUs ClicquaiuCTaMiu, HE pa6OTaIOIJ_[I/IMI/I B JaHHOM O6pa3OBaTeJIBHOM YUpCIKKACHUU.

MeranpeaMeTHble  pe3ylbTaTbl  BKJIIOYAIOT  COBOKYNHOCTb  PETYJATUBHBIX,  IIO3HABaTEIbHBIX W
KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX Y4€OHbIX AeHCTBUI. OCHOBHOW (OPMOM OIEHKH MeTarpeaIMeTHbIX
pe3yIbTaTOB SBISETCS KOMILJICKCHAs KOHTPOJbHAsE paboTa Ha MEXIIPEIMETHON OCHOBE U MpoeKT. KoHTpoab U
OILIEHKa MeTaNpeIMETHBIX Pe3yIbTaTOB MPEAYCMAaTPUBAIOT BBISBICHWE WHAWBUAYAJTbHOW TUHAMUKU Y4EOHBIX
JOCTHKEHUH 00yJaromuxcs.

ITpu oleHKe MpeIMETHBIX pe3yIbTaTOB UCHOJB3YIOTCS CIeAyIOKe GOPMBI: YCTHBIH ONPOC, CaMOCTOATENbHAS
paboTa, TemaTW4yeckHue KOHTPOJbHbIE paboTHI, JJabopaTopHas M MpakTUUecKas padoTa, MPOEKThbI, TECTHI,
JMKTAHTBI, TBOPUECKUE 3a/1aHUSL.

[Ipu opraHuM3anmMu NPOMEXKYTOUHOH aTTeCTalMU OOYYAIOIIUXCS HCMOJIb3YIOTCS HAKOMUTENbHBIA MOJXOJ,
KOTOPBIM OCHOBBIBAETCS HA BBIBEJICHUU T'OJOBOM OTMETKHM YCIEBAEMOCTH YYaIIMXCSA IO BCEM MpeAMeETaM

24



y4eOHOTO IUIaHA MIKOJBl HAa OCHOBE COBOKYIMHOCTH YETBEPTHBIX OTMETOK (B 5-8 Kiaccax), MOJTY4EHHBIX
yUYalIMMUCs B TeUeHHE Y9eOHOTO ro/a.

l'ogoBasi oTMETKa BBIBOJUTCS Kak cpenHee apu(METHUECKOE YETBEPTHBIX MM MOJYrOJOBBIX OTMETOK,
COIJIaCHO IMpaBUJIaM MaTEMaTHUUYECKOIO OKpyryieHus. IIpoMekyrouHas aTTecTalus ydalluxcsl POBOJIUTCS B

(dopme 3aueTa B KOHIIE y4eOHOTO roja.

KoHTposibHO-U3MepHUTeIbHbIE MaTepuadbl B
YHHUBeEpPCAJbHBIX Y4eOHbIX AeiiCTBHI.

COOTBETCTBHM ¢ MNporpamMmoii (opMHpoOBaHUSs

KoHTpospHO- H3MepHUTENbHBIE MaTEpHUaIbl COCTABISIFOTCSA B PA3HBIX BapHaHTaX, pa3HOOOpas3HbI Mo Gopme, 1Mo
YPOBHIO CJIO)KHOCTH, YTO TO3BOJISIET YYalIMMCSl CeNaTh BBIOOp BapuaHTa M (OpPMBI B 3aBUCHUMOCTU OT
MMEIOLIErocsl ypoBHs 3HaHUM. BapuanTel 1 1 2 — HU3KOr0 U CpeIHEro YpOBHEN CIIOKHOCTH, BApUAHTHI 3 U 4 —
BBICOKOTO YPOBHS CIIOKHOCTH. YUHTENbh BBIOMPACT BapUaHT PaOOTHI MCXOMS M3 YPOBHS MOJTrOTOBKM KIlacca.
3HaKkoM * 0003HAYECHBI JIOTIOJIHUTENFHBIE 3a/1aHMs, KOTOPBIE OLIEHUBAIOTCS OTACIHHO.

4. TemaTnyeckoe MUIAHUPOBAHUE C ONpe/ieJieHHEM OCHOBHBIX BUAOB y4eOHOil
JAeATeJbHOCTH 00y4arouuxcs.

I'eomerpus, 7 kiaace

No Temarnueckoe dopmupyemsie YV [IpenMeTHbIE pe3yabTaThI
IIJIAHUPOBAHUE Ob6yyarommiics OObyuaromuiics
Hay4YUTCS MOJIYYUT
BO3MOYHOCTh
HAY4YUTHCSI
1 | Ipocreiimmue IIpusooumo IIPUMEPHI | * I0JIb30BATHCS * OBJIAJIETh
reoMeTpuyecKkue | reOMETPUUECKUX QUTyp. A3BIKOM T€OMETPUU | METOJIaMHU
¢urypsoi Onucvléams  TOYKY, TMPSMYIO, | JJIs ONUCAHUSA penieHus 3aaa4y
U MX CBOMCTBA OTpE30K, JIy4, yroJl. IPEAMETOB Ha BBIYUCIICHHE
(15 vacoB) Dopmynuposams: OKpY>Karolero u
onpeodeneHus: PaBHBIX OTPE3KOB, | MUPA U UX JI0Ka3aTeNbCTBO:
CepelMHbl OTpE3Ka, pPacCTOSHHUSA | B3aUMHOTO METOJOM OT
MEXIY JIBYMS TOYKaMH, | PACIOJIOKEHHUS; MIPOTUBHOTO,
JOTIOJIHUTEIbHBIX Jy4el, | * pacro3HaBaTh U METOJ0M
pa3BEPHYTOTO  yIyla, pPaBHBIX | U300pa)kaTh Ha nepedopa
yIaoB,  OUCCEKTPUCHI  YIJia, | yepTexax u BAPUAHTOB U
CMEXHBIX U  BEPTUKAIBHBIX | pPUCYHKAX METOJ0M
VIJIOB, MEPECEKAIOIIMNXCS | TEOMETPUUYECKUE F€OMETPUUECKUX
OpSIMBIX,  TEPHEHAUKYISPHBIX | GUTYPHI U UX MECT TOYEK;
HPSIMBIX, MePIeHIUKYIsApa, | KOMOUHAIINH; * OBJIAJIETh
HAaKJIOHHOM,  paccTOsHUS  OT | * TPaAUIIMOHHOU
TOYKHU J0 MPSMOM; KJIACCU(PHUIIMPOBATH | CXEMOM
ceolicmea: PacIoJIOKEHUS | TEOMETPUUECKUE penieHus 3anay
TOUEK Ha MpsIMOH, M3MepeHus | Gurypsr; Ha IIOCTPOEHNUE C
OTPE3KOB M YIJIOB, CMEXHBIX U | ® HAXOJIUTH ITOMOIIBIO
BEPTUKAJIbHBIX VIJIOB, | 3HAUEHHUS IJIUH LUPKYIIS U
NEePHEHANKYJIAPHBIX — MNPSAMBIX; | TMHEHHBIX JUHEUKU:
OCHOBHOE CBOMCTBO TPSMOM. | 3IeMEHTOB QUTYp aHau3,
Knaccugpuyuposamso yripl. Y UX OTHOLICHHUS, IIOCTPOEHHE,
Loxazvieamo: TEOPEMBI O | TPallyCHYIO MEPY JI0Ka3aTeNNbCTBO
MIEPECEKAIOIINUXCS  TPAMBIX, O | yrioB oT 0° 1o U UCCIIEJIOBAHHUE;
CBOMCTBax CMEXHBIX u | 180°, * mpuodpectu
BEPTUKAIBHBIX yIJIOB, 0 | IPUMEHSIS OTIBIT
€MHCTBEHHOCTH MIPSIMOM, | OIIPENENIECHNUS, HCII0JIb30BaHUS
NEPIEHIUKYIIIPHOI JTAHHOMW | CBOMCTBA U KOMITBIOTEPHBIX
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(cimydaif, KOra TOYKa JISKUT HA
JaHHOW mpsamoi). Haxodumw
JUINHY  OTpe3Ka, TIpPajyCHYIO
Mepy YIia, UCI0Jb3ys CBOICTBA
uX u3MepeHuil. Mzobpascams
IIOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB T'€OMETPUYECKHE

(Gurypel: OTpe30K, Jyd4, YroJ,

CMEXHBIE U  BEPTUKAJIbHBIC
YTJIBI, NIEpIEHIUKYIISIPHbBIE
IpsIMBIE, OTPE3KHM U  JIy4H.

Toscuame, 4TO TaKoe aKCHUOMa,
ompeieNieHue.
Pewamsp 3a1a4n Ha BBIYHCIIEHUE

U J0Ka3aTellbCTBO, IPOBOJS

HEOOXOIMMBbIE  JIOKa3aTeJIbHbIE

paccyXaeHUs
TpeyrojgbHuKH. Onucviéamsb  CMBICIT  TIOHSTHUS
(18 yacoB) «paBHble ¢Guryps». [IpuBoauthb

NpUMEpbl  paBHBIX  Quryp.
H300paxcamv ¥ HAXOOUTh Ha

pUCYHKAX PaBHOCTOPOHHHUE,
paBHOOEPEHHBIE,
MIPSIMOYTOJIbHBIE,
OCTpPOYTOJIbHBIE, TYNOYIrOJIbHbIE
TPEYrOJIbHUKU U UX DJIEMEHTBHI.
Knaccuguyuposamyo
TPEYTOJIbHUKHA IO CTOPOHAM U
yriaam.

Dopmynuposamy.

onpeodenenusi: OCTPOYTOJIBHOTO,
TYIOYT'OJIBHOTO,
IPSIMOYT'OJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYroJIbHUKOB; OUCCEKTPUCHI,
BBICOTHI, Me1aHbl
TPEYTrOJIbHUKA; paBHBIX
TPEYTOJIbHUKOB;  CEPEIUHHOIO
NEPIICHIUKYJIIpa

OTpe3Ka; nepuMeTpa
TPEYroJbHUKA; ceolicmea:.
paBHOOEIPEHHOTO
TPEYTOJIbHUKA, CEPEIMHHOTO
NEPIIEHIUKYIIIpa OTpe3Ka,
OCHOBHOTO

CBONCTBa paBeHCTBa
TPEYTOJIbHUKOB; NPUSHAKU
paBeHCTBA TPEYTrOJIbHUKOB,
paBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

Jokazvieamo TEOPEMBI: 0
€MHCTBEHHOCTH MIPSIMOH,
NEePIEHIUKYIISIPHOU JTAHHOH

(cnyqaﬁ, Korga TOYKa JICKHUT

NpU3HaKU GUryp u
UX DJIEMEHTOB,;

* TOKa3bIBATh
TEOPEMBI;

* pemaTh 3a/1a41 Ha
JI0Ka3aTebCTBO,
OTHpasCh Ha
U3yYCHHbBIE
CBO¥iCcTBa UTYp H
OTHOUIEHUMN MEXIY
HUMU U IPUMEHSS
U3yYEHHBIE METO/IBI
JI0Ka3aTeNbCTB;

* pemarb
HECIIOKHBIC 33/1a4H
Ha MOCTPOCHHUE,
TIPUMCHSIS
OCHOBHBIE
AITOPUTMBI
MIOCTPOCHHUS C
TIOMOTIBIO ITUPKYJIS
W TUHEUKH;

. pemarhb
IpoCTeme
TUTAHUMETPUIECKHE
3aaum.

* BBIYUCIIATD JUTUHBI
JIMHENHBIX
3JIEMEHTOB QUTYp U
ux

YTJIbl, UCHIOJIB3YS
U3yYEHHbIE
dbopmyIbl, B TOM
yucie Gop-

MYJIBI JUTHHBI
OKPY>KHOCTHU U
JUTUHBI IyTU
OKPY>KHOCTH,
bopMyIbI
wiomnianen Gpuryp;

* pemiathb
MPaKTHYECKUe
3aJa4u, CBA3aHHbIE
C HaXOXJIEHUEM
reOMEeTPUYECKUX
BEJIMYMH
(ucnonp3ys Mpu
HE00X0IMMOCTH
CIIPaBOYHHUKHU U
TEXHUYECKUE
CpencTBa).

porpaMm s
aHayn3a
YaCTHBIX
ClIy4aes
B3aMHOI'O
pacnosoKeHus
OKPY>KHOCTEH U
MIPSAMBIX;

*  mpuodpectu
OIIBIT
BBITTOJIHCHU A
IIPOEKTOB.
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BHE [JaHHOW ITpsSMOM); TpHU

MpU3HaKa paBeHCTBA
TPEYrOJIBLHUKOB; MIPU3HAKU
paBHOOEIPEHHOTO
TPEYrOJbHUKA;  TEOPEMBI O
CBOMCTBAX CEpPEaUHHOIO
MePICHIUKYIISPa,
paBHOOEIPEHHOTO u
PaBHOCTOPOHHETO
TPEYTrOJIBLHUKOB.

Paszvsacname, qTO0 TaKoe

TeOpeMa, OMKUCHIBATh CTPYKTYPY
TeopeMbl. OOBACHATH, KaKylo
TEOpEeMy Ha3bIBalOT OOpaTHOM
TaHHOW, B YEM 3aKIIOYaeTCs
METOJ  JO0Ka3aTelbCTBa  OT
npoTuBHOrO. [IpuBOIUTH

MIPUMEPHI UCTIOIH30BAHUS ITOTO
Mmeroda. Pemate 3amaum  Ha
BBIYMCIICHHE U IOKA3aTeJIbCTBO

IMapajaneabHbie
npsiMbie.
Cymma yriios
TpeyroybHuka.
(16 yacon)

Pacnosnasams Ha yeprexax
napajuiesibHble TIpsIMBIE.
N3obpaxaTh C  TIOMOIIBIO
JIMHENKHU 51 YTrOJIBHUKA
napasuiesibHble MpsSMBbIe.
Onucwvieams YTJIBI,
00pa3oBaHHBIC npu
MepeceyeHn  JBYX  MPSIMBIX
CEKYIIEH. Dopmynuposamy.
onpedeneHus:  TapalIeIbHBIX
MPSIMBIX, PACCTOSIHUS ~ MEXIY
napayiebHbIMU MPSIMBIMU,
BHEIIHEro yria

TPEeYroJbHUKA, THUIOTEHY3bl H
KaTeTa;

ceoticmaa: napauIeIbHbIX
OpSIMBIX; YIJIOB, 00pa3oBaHHBIX
npu nepeceyeHuu
napauieIbHbIX MIPSIMBIX
CEeKYILEH; CYMMBI yIJIOB
TPEYroJbHUKA; BHEIIHETO yrja
TPEYroJbHUKA; COOTHOLICHUM
MEXIy CTOPOHAMHU H YIJIaMH
TPEeYroJbHUKA;

IPSIMOYTOJIBHOTO

TPEYTrOJIbHUKA; OCHOBHOE
CBOMCTBO HapajIeIbHbIX
HPSMBIX;

NPUSHAKU: NapajuIeIbHOCTU
IPSIMBIX, paBeHCTBa
MIPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

Loxazvieamo: TEOPEMBl O
CBOMCTBax NapajuIeIbHbIX

NpsAMBIX, 0 CymMM€ YIJioB
TPCYIrOJIbHUKA, O BHCIIHCM YIJIC
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TPEYroJIbHUKA, HEPaBEHCTBO
TPEYroJibHUKA,  TEOPEMBbI O
CpPaBHEHHUU CTOPOH U YIJIOB
TPEYrOJIbHUKA,  TEOPEMBI O
CBOMCTBAX [IPSAMOYTOJIbHOTO
TPEYroJIbHUKA, MPU3HAKU
MapayIeIbHbIX MPSIMBIX,
paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.

Pewamo 3anaun Ha BEIYUCIICHUE
Y JIOKa3aTeJIbCTBO

OKpyXHOCTH U
KPpYT.
I'eomeTpuueckue
IMocTpoenus.

(15 yacon)

lloacnams, 4TO Takoe 3ajadya Ha
IOCTPOECHUE;  T'€OMETPUUYECKOE
MECTO TOYEK ('MT).
[IpuBomute mnpumepsr ['MT.
Hsz00pasxcams Ha  pUCYHKaX
OKPYXXKHOCTb M €€ DJIEMEHTHI;
KacaTelbHYI0 K OKpPYKHOCTH;
OKPY>KHOCTBb,

BIIMCAHHYIO B TpPEYTrOJbHUK, U
OKPY>KHOCTb, OITMCAHHYIO OKOJIO
Hero. OmnuceiBaTh  B3aMMHOE
PacroJio’)KeHue OKPYKHOCTH U
MIPSIMOM.

Dopmynuposams. onpeoeneHus.
OKPY>KHOCTH, Kpyra, ux
3JIEMEHTOB;

KacaTeJbHOM K OKPY)KHOCTH;
OKPY>KHOCTH, OTIMCAaHHOM OKOJIO

TPEYroJIbHUKA, OKPY>KHOCTH,
BIHCAHHOU B TPEYrOJIbHUK;
ceolicmea: CEpPEIMHHOIO

neprneHaukyisipa  kak ['MT;
ouccekTpuchl yria kak ['MT;
KacaTeJIbHOH K OKpPY>KHOCTH;
IMaMeTpa U XOpIbl; TOYKHU

nepeceyeHust CEpEIMHHBIX
MEePIICHIUKYIISIPOB CTOPOH
TPEYroJbHUKA; TOYKHU
nepecedeHusi OUCCEKTPHUC YIIIOB
TPEYroJbHUKA; NpU3HaKu
KacaTeJIbHOM.

Jlokaszvleamy: TEOPEMBI 0

CEepPEeIMHHOM MEPHEHIUKYISIPE U
6uccektpuce yria kak I'MT; o
CBOMCTBax KacaTelabHO#; 00
OKPY>KHOCTH, BIIMCAHHOU

B TPEYrOJIbHUK, ONMCAaHHOU
OKOJIO TPEYrOJIbHUKA; NPU3HAKU
KacaTeJabHOM.

Pewams OCHOBHBIE 3aJadydl Ha
IIOCTPOCHHUE: TTOCTPOECHUE YIIIA,
PaBHOTO JTaHHOMY; IIOCTPOCHHUE
CEPEIUHHOI0 MEPHEHAUKYISAPA
JTAHHOTO OTPE3Ka;

IIOCTPOEHUE IIPSIMOM,
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NPOXOJAIIEN 4Yepe3 JaHHYIO
TOYKY M MNEPHEHIUKYIAPHON
JAHHOW TMPSAMOM; IOCTPOEHHUE
OUCCEKTPUCHl  JTAHHOTO  YIJa;
IIOCTPOCHUE TPEYTrOJbHUKA MO
JIBYM CTOPOHaM M YIJy MEXKIY
HHMHU; TI0 CTOPOHE M JBYM
NpUWICKAIIUM K HEH  yriam.
PemaTte 3amaum Ha moctpoeHue
merogom  I'MT.  Cmpoums
TPEYTONBbHUK o TpEM
cTopoHaM. Pewams 3agauv Ha

BBIUHCIICHHE, JOKA3aTEIbCTBO
Y TIOCTPOEHHUE

5 | O600meHue U
cucTeMaTU3aluus
3HAHUM
yuyamuxcst
(4 yaca)
I'eomerpus, 8 kiacc
No Temarnueckoe ®opmupyemsie YV IIpenMeTHbIE pe3yabTaThI
IJTAaHUPOBAHUE OOyuarommuiics OO0yuaromuiicst
HAYUUTCS MOJTYYHUT BO3MOKHOCTH
HAYYUTHCS
1 | YerbipexyroJbHuKu | [losicHams, YTO Takoe | ® TMOJb30BaTHCS * OBJIQJICTh METOIaMU
(22 yaca) YETBIPEXYTOJIbHUK. SI3IKOM T€OMETPHUM | PEIICHUs 3a/1a4y Ha
OnuceiBaTh 3JEMEHTHI | IJIs1 OIUCAHUS BBIUHCIICHHUE U
YeThIPEXYTOJIbHUKA. peIMETOB JI0Ka3aTeNbCTBRO:
Pacnosnasamo OKpPY>KaIoIlIEero METOJIOM OT
BBIMTYKJIbIE U | MUpa U UX MPOTUBHOTO, METOJOM
HEBBIMYKJIbIE B3aHMHOTO o100UsI, METOJIOM
YeThIPEXYTOJIbHUKH. PacIoJIOKEHUS; nepedopa BapuaHTOB U
Hszobpascamo U | * pacro3HaBaTh U METOJIOM
HaXOJWTh Ha PHUCYHKax | M300pakaTh Ha reOMEeTPUUECKUX MECT
YeThIPEXYTOJIbHUKU yeprexax u TOYEK;
pa3HbIX BHJIOB U UX | pUCYHKax * OBIIAJICTh
JJIEMEHTHI. reOMeTpHYECKUe TPaAULIMOHHON CXeMO
Dopmynuposams. burypsl u ux pelleHus 3a/1a4 Ha
onpeoeneHus. KOMOWHAIINH; MTOCTPOCHHUE C
napasuiesiorpaMmma, . MOMOIIBIO ITUPKYIIS U
BBICOTBI KJIaCCU(PUIMPOBATh | JIMHEUKH: aHATIN3,
napasuieJorpaMma; reOMETpPHYECKUe MIOCTPOCHUE,
NPsIMOYTOJIbHUKA, burypsr; JI0Ka3aTelIbCTBO U
pomOa, KBaJpaTa; | * HAXOIUTh HCCJIEI0BaHUE;
cpenHei JIMHUU | 3HAYECHUSI IJIUH * HAYYUThCS peliaTh
TPEYroJbHUKA; JUHENUHBIX 3a/layu Ha IOCTPOEHUE
Tpaneuuu, BBICOTHI | SJIEMEHTOB (DUTYD METOJ0M
Tpaneuuu, CpellHEW | U UX OTHOLLIEHUS, r€OMETPUUYECKUX MECT
JUHUU Tpamneuuu; | rpajycHyro Mepy TOYEK U METOJOM
LIEHTPAJIBHOTO yraa | yraoB ot 0° 1o oao0us;
OKPY>KHOCTH, 180°, * IPHOOPECTHU OTIBIT
BIMCAHHOTO yria | IpuMeHss UCCIIe1I0BaHUs CBOMCTB
OKPYXHOCTH; OmpeeeHus, MJIAHUMETPUUYECKUX
BIMCAHHOTO U | CBOWCTBA U buryp ¢ noMouIbI0
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OTIMCAHHOTO
YETBIPEXYTOJIbHUKA;
ceoticmaa:.
napajuiesnorpamma,
MPSIMOYT OJIbHUKA,
pomOa, KBaJparta,
CpeIHUX JIMHUAN
TPEYroJbHUKA U
Tpaneuuy, BIHCAHHOTO
yria, BIIMCAaHHOTO U
OTMCAHHOTO
YETBIPEXYTOJIBHUKOB;
NPUHAKU
napasuiesorpamMmma,
MPSIMOYT OJIbHUKA,
pomM0ba, BIHCAaHHOTO H
OTIMCAHHOTO

YETBIPEXYTOJIBHUKOB.
Joxazvieamsb: TEOPEMBI
0 CyMMe YIJI0B
YETBIPEXYIOJIbHUKA, O
rpagayCcHOMN Mepe
BIIMCAaHHOTO yrja, O
CBOWCTBAX M MPHU3HAKAX
napajuiesorpamMmma,
MPSIMOYTOJIbHUKA,

pomM0ba, BIHCAaHHOTO W
OIIMCAHHOTO
YETBIPEXYTOJTBHUKOB.
Ilpumensamov n3y4eHHbIE
OIpeeIeHUs, CBOMCTBA
Y MPU3HAKU K PEIICHUIO
3a1a4

Iloxo0nLIE
TPEyroJbHUKH
(15 yacon)

Dopmynuposamy.
onpeodenenue NoJa00HBIX
TPEYroJIbHUKOB;
CBOICTBA:

MEUaH TPEYroJIbHUKA,
OMCCEKTPHCHI
TPEYroJbHUKA,
MIEPECEKAOMINUXCS XOP/I,
KacaTelIbHOU u
CEKYILEH;

NPU3HAKU nmoaoous
TPEYroJIbHUKOB.
Hoxa3zvieamo.
meopembr: Daneca, o0
MPONOPIMOHAIBHBIX
OTpE3Kax, O CBOMCTBAX
MEJIUaH TPEYroJbHUKA,

OUCCEKTPUCHI
TPEYroJbHUKA;
ceotlicmad.
MepeCceKaIMNXCcs X0,
KacaTeJbHOM u
CEKYIIEH; NPU3HAKU

NpU3HaKU GUryp u
UX JJIEMEHTOB,
OTHOUIEHUS puUryp
(paBeHCTBO,
rnogooOue,
CUMMETpHS,
IIOBOPOT,
rapasuiebHbIA
MepPEeHoc);

* I0Ka3bIBaTh
TEOPEMBI;

* pemiarth 3a/1a4M Ha
JI0Ka3aTeNbCTBO,
OIMpAasCh Ha
U3yYEHHbIE
CBOMCTBa QUryp u
OTHOUIEHUMN MEXIY
HUMH U TIPUMEHSIS
M3YYEHHBIE METObI
JI0Ka3aTeNbCTB;

* pemiathb
HECJIOXKHbIE 3a]]aun
Ha TIOCTPOEHHUE,
TIPUMEHSIS
OCHOBHBIE
AITOPUTMBI
MIOCTPOEHHUS C
MTOMOILBIO LUPKYJIS
W TUHEUKH;

. pemath
MpOCTEUIINE
IJIaHUMETPUYECKUE
3a/1a4u.

* ICIOJIb30BaTh
CBOMCTBa
U3MEPEHHUS JIJIUH,
YIJIOB M TUIOIIAIEH
IIPU PELICHUH
3a/1a4y Ha
HaXOX/JICHUE
JUTMHBI OTpE3Ka,
JUTUHBI
OKPYXHOCTH,
JUIMHBI TyTU
OKPY’KHOCTH,
rpamyc-

HOU MepBbl yIia;

* BBIUUCIIATD
ioniaan
TPEYTOJILHUKOB,
IPSIMOYTOJIbHUKOB,
Tpaneuui, Kpyros
U CEKTOPOB;

* BBIUUCIIATD JUIUHY
OKPY>KHOCTH U
JUTUHY TyTU

KOMIIBIOTEPHBIX
Iporpamm;

* BBIYHCIIATH IUIOIIAIH
¢uryp, cocraBIEHHBIX
U3 JIBYX WIN

Oonee
IPSIMOYTOJIbHUKOB,
[apajuIeIorpaMMOB,
TPEYTOJILHUKOB,
TUTOIIAJIN Kpyra U
CEKTOpa;

* BBIYHCIISITD TUIOIIAH
MHOTOYT'OJIbHUKOB,
UCTIOJIb3YSl OTHOILICHHS
PaBHOBEIHMKOCTH U
PaBHOCOCTaBJICHHOCTH;
* IPAMEHSTh
anreOpanveckuii u
TPUTOHOMETPUYECKUI
ammapar 1 ujieu
JIBYDKCHUS TIPU
peleHnH 3a7a4 Ha
BBIUMCIICHUE
IIomaneu
MHOTOYTOJIbHUKOB.

* OBJIAJIETh
KOOPJMHATHBIM
METOJIOM peIICHHUS
3aJa4 Ha BbIUYHCIICHHE
U JI0Ka3aTeNbCTBO;

* IPUOOPECTH OTIBIT
MCII0JIb30BaHUS
KOMITBIOTEPHBIX
MIPOrpaMM JUis aHaIu3a
YACTHBIX CITy4aeB
B3aMHOIO
pacrosoKeHus
OKPY>KHOCTEH U
MPSIMBIX;

* mpuOOpecTd OIBIT
BBITIOJTHEHUS
MIPOEKTOB.

* OBIIJICTh BEKTOPHBIM
METOJIOM ISl pelICHHUS
3aJ]ay Ha BBIYMCIICHUE
U JI0Ka3aTeNbCTBO;

* TpuoOpecTd  OMBIT
BBITOJIHEHUS
IPOEKTOB.
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o00ust
TPEYTOJIbHUKOB.
Ilpumensamov N3y4ecHHBIE
OIIPENENICHUs, CBOMCTBA
U NIPU3HAKU K PELIECHUIO
3a/1a4

Pemenue
NPSAMOYT0JIbHBIX
TPEyroJibHUKOB
(15 yacoB)

Dopmynuposamy.
onpeodenenusi:  CUHYca,
KOCHUHYCa,  TaHICHCA,
KOTaHIeHca OCTpOTO
yria TpsIMOYTOJIBHOTO
TPEYTrOJbHUKA;
ceolicmaa.
BBIPKAIONTUE
METPHYCCKUE
COOTHOIIICHUS B
MPSMOYTOJTbHOM
TPEYTrOJLHUKE u
COOTHOIIICHUS

MEXIYy CTOPOHAMH U
3HAYCHHSIMU
TPUTOHOMETPHUCCKUX
byHKIIMHA B
MPSAMOYTOJTbHOM
TPEYTrOJbHUKE.
3anucelieamo
TPUTOHOMETPUIECCKHE
hopmyIsl,
BBIpaXKaIOIINe CBSI3b
MEXTY
TPUTOHOMETPUICCKUMHU
GYHKIUSAMH  OAHOTO |
TOTO K€ OCTpPOTO YIJa.
Pewamo
MPSMOYTOJIbHBIC
TPEYroJIbHUKH
Jlokazvlieamy.
meopemy 0
METPUYCCKUX
COOTHOIIICHUAX B
IPSIMOYTOJILHOM
TPEeYTroJbHUKE, TEOPEMY
[Mucdaropa; dopmynsi,
CBS3BIBAIOIIME  CHHYC,
KOCHHYC, TaHTEHC,
KOTaHIE€HC OJHOTO |
TOTO € OCTPOro yria.
Bovisooums  0CHOBHOE
TPUTOHOMETPHUUECKOE
TOXKJIECTBO W 3HAYCHUS
CUHYCa, KOCHHYCA,
TaHIeHCAa M KOTAaHIeHCa
st yrnoB  30°, 45°,
60°.

Ipumenamos N3ydeHHBIC
OTIpEJICNICHUs], TEOPEMBI

OKpPY>XHOCTH;
* BBIYUCIIATH
JUTHHBI JINHEHHBIX
AIIEMEHTOB UTYp H
ux

YTJIBI, HCTIOJB3YS
W3YYCHHBIC
(bopMyITBI, B TOM
gucie Gop-

MYJIBI JUTHHBI
OKPY)KHOCTH U
JUTHHBI JTyTH
OKpPY>KHOCTH,
bopMyibl
wionanen ¢puryp;
* pemaTh 3a/1a41 Ha
JI0Ka3aTeIbCTBO C
UCTIOJIb30BaHUEM
bopmys IITUHBI
OKPY)KHOCTH U
JUTHHBI JTyTH
OKPY)KHOCTH,
dbopmyn miomanei
buryp;

* pemarb
MIPAKTHYCCKHC
3aJ]1a4M, CBSI3aHHBIC
C HaXO0XJICHUEM
TeOMETPUICCKUX
BEJIMYMH
(ucnonb3ys npu
HEe00XOINUMOCTHA
CTIPAaBOYHUKH H
TEXHUYECKUE
Cpe/ICTBa).
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1 (opMyIIBI K PELICHUIO
3a1a4

MHOroyroJibHUKH.
IL1omaan
MHOT0YT0JIbHUKA
(12 yacoB)

Tlosicnams, YTO TaKoOE
IJI0ILA]Th
MHOTOYTOJIbHUKA.
OnuceiBaTh
MHOTOYTOJIbHUK, ero
3JIEMEHTHI; BBIMTYKIJIbIE U
HEBBITTYKJIbIC
MHOTOYTOJIbHUKH.
Nzobpaxath u
HAXOJIUTh Ha PUCYHKAX
MHOTOYTOJIBHUK M €ro
3JIEMEHTHI;
MHOTOYTOJIbHUK,
BITMCAHHBIN B
OKPY>XHOCTb, "
MHOTOYTOJIbHUK,
OTMCAHHBIN OKOJIO
OKPY>XKHOCTH.
Dopmynuposamy.
onpeoenenust.
BIIMCAaHHOTO "
OTIMCAHHOTO
MHOTOYTOJIbHHKOB,
TIJTOTIA TN
MHOT'OYTOJIbHHKA,
PaBHOBEJINKHUX
MHOTOYTOJIbHUKOB;
OCHOBHblE ceoucmea
MJI0IA N
MHOT'OYTOJIbHHKA.
Joxazvieamy: TEOPEMBI
0 CyMMe YIJI0B
BBIITYKJIOTO
N-yroJbHUKA, IUIOMAIN
IPSIMOYTOJIbHUKA,

IO AN
TPEYroJbHUKA,
IUIOILAIU TPAeI1H.
Ilpumensimov n3y4yeHHbIE
ONpeNeNIeHUsl, TEOPEMBI
U (pOpMYIIBI K pEeLICHHUIO
3a/1a4

IToBTOpEHUE

H CHCTEMATH3ALHA
y4eOHOro
MarTepuaia

(7 yacoB)

I'eomeTpus, 9 ki1ace

Tematnueckoe
IUIAHUPOBAHUE

®opmupyemsie YV ]|

HpCI[MCTHBIC PE3YJIbTATHI

OO6yyaromumiics
HAYYHUTCS

OOyuaromuiics
MOJIYYHUT BO3MOXHOCTb
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HAy4UTHCS

Pemrenne
TPeyroJibHUKOB

Dopmynuposamy.
onpeodenieHus:  CUHYCA,
KOCHHYCA, TaHTeHCa,
KoTaHrenca yria ot 0°
1o 180°;

C80UCMB0 CBSI3U JIJIUH
JIMaroHajiecd W CTOPOH
napajuiesorpamma.
Dopmyauposamu "
pPa3bICHATH  OCHOBHOE
TPUTOHOMETPUIECKOE
TOXJECTBO. BbIuucisaTh
3HAYCHUE
TPUTOHOMETPUIECKOMN
¢byHKIIMM ~ yria 1o
3HA4YECHUIO OJTHOU U3 €ro
3a/IaHHBIX QYHKIIAMN.
Dopmynuposamu "
JI0OKa3bIBaTh  TEOPEMBI:
CHHYCOB,  KOCHHYCOB,
CJIEICTBUSI U3 TEOPEMBI
KOCHHYCOB U CHHYCOB O
MJIOMIAIA  OMMCAHHOTO
MHOTOYTOJIbHUKA.
3anucvieamu u
JIOKa3bIBaTh  (hOPMYJIIBI
TUISt HaX0XJACHUS
IJIOLIAAN
TPEYroJbHUKa,
paanycoB BIIUCAHHOM U
OIIMCAaHHOM
OKpPY>KHOCTEH
TPEeYroJbHUKA.
Ilpumensams M3ydyeHHBIE
OTIpe/IeNICHUs], TEOPEMbI
U QOPMYIIBI K PEIICHUIO
3a/a4

Ilpasunvnsie
MHO20y201bHUKU

Ilosichams, 4YTO TaKoe
LUEHTP W LECHTPaJIbHBIN
yroiu IIPABUJIBHOTO
MHOTOYTOJIbHUKA,
CEKTOp M CETMEHT
Kpyra.
Dopmynuposamy.
onpedenenue
IIPABUJIBHOTO
MHOTOYTOJIbHUKA;
ceoticmeéa TIPaBUIIBHOTO
MHOTOYTOJIbHUKA.
/lokazvieams  cBOWCTBA
IIpaBUJIbHBIX
MHOTOYT'OJIbHUKOB.
3anucvieamyo U
pa3bIACHATE  (hopMyIIbI
JUINHBl  OKPYXXHOCTH,

* [10JIb30BATHCS
SI3BIKOM T€OMETPUHN
JUISL OTIMCAHUS
peMETOB
OKpPY’KAIOILIEro MUpa 1
UX B3aHMHOTO
PacIoJIOKEHUS;

* pacno3HaBaTh U
n300pakaTh HA
YepTekax U pUCcyHKax
r€OMETPUYECKUE
GUTYpHI ¥ BX
KOMOMHAIIVH;

* KJIaccu(uUUpOBaTh
reOMETPUYECKHE
burypsr;

* HaXO/IUTh 3HAYCHUS
JUTUH JTMHEMHBIX
3JIEMEHTOB (QUryp

U VX OTHOIICHUS,
IpagyCcHYIO Mepy
yrioB ot 0° 1o 180°,
pUMEHSIS
oTpe/ieNieHus,
CBOMWCTBA Y NIPU3HAKU
buryp u ux
3JIEMEHTOB,
OTHOIICHUSI PUTYp
(paBeHCTBO, MOI00ME,
CUMMETpHSI, TOBOPOT,
napasuiebHbIN
MIePEHOC);

* OIIEPUPOBATH
HaYaJbHBIMU
HOHITUSIMU
TPUTOHOMETPUH U
BBITIOJTHSATD
JJIeMEHTapHbIe
omepalnuu Haj
GYHKIMSIMH YTIIOB;

* IOKa3bIBaTh
TEOPEMBI;

* pemiath 3a/1a4M Ha
JI0Ka3aTenbCTBO,
ONMpasACh Ha
U3y4CHHbIE CBOMCTBA
¢Guryp 1 OTHOIIEHU I
MEX]Ty HUIMH U
HOpUMEHSS U3yYEeHHbIE
METO/IbI
JI0Ka3aTeNbCTB;

* peraTh HECI0XKHbIE
3aJauu Ha
IIOCTPOCHHUE,
OpUMEHSSA

* OBIIAJICTh METOIaMU
pellIeHus 3a/1a4 Ha
BBIYHCIICHUE U
JIOKA3aTeNbCTBRO:
METOJIOM OT
MPOTUBHOTO, METOJIOM
OA00MSI, METOJIOM
nepebopa BapuaHTOB U
METOJIOM
T€OMETPHYCCKUX MECT
TOYEK;

* IpUOOPECTU ONBIT
IPUMCHCHHUS
anreOpanveckoro u
TPUTOHOMETPHUIECKOTO
arnmapara v uaeu
JIBKEHUS TIPU
peleHnn
TCOMETPUYECKHX 3a7a4;
* OBJIAJICTh
TPAAUIIMOHHON CXEMOM
peIIeHUs 3a/1a9 Ha
MTOCTPOCHHUE C
MTOMOTITBIO ITUPKYITST |
JIMHEWKU: aHaIu3,
MIOCTPOCHUE,
JI0Ka3aTeNbCTBO U
HCCIIEIOBaHHUE;

* HAYYUTHCS peliaTh
3aJ]a4ui Ha IOCTPOCHUE
METOJIOM
reOMEeTPUUECKUX MECT
TOYEK U METOJIOM
oJ00us;

* MpuOOPECTU OMBIT
UCCJIEIOBAaHUS CBOWCTB
IUTAHUMETPUYECKUX
buryp ¢ noMouIs
KOMITBIOTEPHBIX
POrpaMmM;

* mpuoOpecTd  OIbIT
BBITIOJTHEHUS TIPOEKTOB.
* BBIYUCIIATH TUIOMIAIN
buryp, CoCTaBICHHBIX
U3 IBYX WU

Oonee
MPSIMOYTOJIbHUKOB,
napaieIorpaMMoB,
TPEYrOJbHUKOB,
TUIOMIAIN Kpyra u
CEKTOPA;

* BBIYUCIIATH TUIOIAIN
MHOTOYTOJILHUKOB,
WCIIOJIB3YS OTHOIIICHUS
PaBHOBEJIUKOCTH U
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ILIOIIAU Kpyra.
3anucwvisamo u
JIOKa3bIBaTh  (HOPMYIIBI

JUIMHBI JYTH, IUIoLaau
CeKTOpa, (OPMYIBI s
HaX0XACHUS

paanycoB BIIMCAaHHOW U
OIIMCAaHHOM
OKpPY>KHOCTEH
IPABUJILHOTO
MHOTOYTOJIbHUKA.
Cmpoums ¢ TIOMOIUIBIO
UUAPKYJIsl H  JIMHEHKH
IIPaBUJIbHBIE
TPEYTrOJIbHUK,
YETBIPEXYTOJIBHUK,
LIECTUYTOJIbHUK.
Ilpumensamov N3y4eHHBIE
OTIpEIeNIEHUs, TEOPEMBI
1 GopMyJIbl K PELICHUIO
3a1a4

JdexapToBbl
KOOPAMHATDI

Onucwvieams
MPSIMOYTOJTHHYIO
CHUCTEMY KOOPJIMHAT.
Dopmynuposamy.
ompeneneHne
ypaBHEHUS ¢burypsi,
HE00X0InMOe u
JTOCTAaTOYHOE  YCJIOBHS
MapajuieIbHOCTH  JABYX
TIPSIMBIX.

3anucvieams u
JIOKa3bIBaTh  (OPMYJIIBI
paccTosHUA MEXK Ty
TBYMSI TOYKaMH,
KOOPJMHAT  CEPEIUHBI
OTpe3Ka.
Buvisooumuw
OKPY>KHOCTH, obmiee
ypaBHEHUE MPSIMOH,
ypaBHEHUE TMPSMOM ¢
YTIOBBIM
kod(hpumeHTOM.
Hoxa3zbieamo
HeoOxouMoe u
JOCTaTOYHOE  YCJIOBUS
NapajuieTbHOCTH  ABYX
npsMbIX.  [Ipumenamo
U3Y4YECHHbIE
ONpeeNIeHUs1, TEOPEMBI
1 GOpMYIIBI K PEIICHUIO
3a/1a4

ypaBHEHUE

BexTopbl

Onucviéams ~ TOHATUS
BEKTOPHBIX u
CKJISPHBIX  BEJMYHUH.
Wnmroctpuposath

OCHOBHBIE JITOPUTMBI
MOCTPOCHUS C
MOMOIIBIO IUPKYJIS U
JIMHEHKU,

* pemarb NPOCTEUIINE
MJIaHUMETPUUYECKUE
3a/1a4H.

* UCII0JIb30BAaTh
CBOWCTBA U3MEPEHUS
JUTHH, YTJIOB U
IJIOIIAACH TpU
pelieHnu 3a1a4y Ha
HAXOXJICHUE JUTHHBI
OTpe3Ka,

JUTHHBI OKPY>KHOCTH,
JUTHHBI TyTH
OKPY>KHOCTH, Tpajayc-
HOM MepBbI yIia;

* BBIYUCIISATD TIJIOIIA TN
TPEYTrOJIbHUKOB,
MPSIMOYT'OJIBHUKOB,
Tpaneuui, Kpyros u
CEKTOPOB;

* BBIYUCIIATD JUTUHY
OKPY>KHOCTH U JUTUHY
JIyTH OKPY>KHOCTH;

* BBIYUCIIATD JUIMHBI
JIMHENHBIX 3JIEMEHTOB
buryp u ux

YTJIbl, UCTIOJIB3YS
W3y4YeHHBIE (POPMYIIBI,
B TOM 4wucie (op-
MYJIBI JJIAHBI
OKPYXHOCTH U JJINHBI
JIyTU OKPY’KHOCTH,
dbopMybl MIoIIAACH
¢buryp;

* pemaTh 3a/1a4u Ha
JI0Ka3aTelIbCTBO C
HCII0JIb30BaHUEM
dbopMyn ATUHBI
OKPYXHOCTH U JJIUHBI
JIyTU OKPY’KHOCTH,
dbopmyn miomiaaen
duryp;

* pemath
MpaKTUYECKUE 3a7auu,
CBSI3aHHBIE C
HaXOXJIEHUEM
F€OMETPUUECKHUX
BEJIMYUH (MCTIONB3Ys
pu HEOOXOIUMOCTH
CIIPaBOYHMKHU U
TEXHUYECKUE
CpencTBa).

* BBIUUCIIATD JUTUHY

PaBHOCOCTaBJIEHHOCTH;
* MPUMEHSTH
anreOpanveckuit u
TPUTOHOMETPUYECKUI
anmnapar u ujaeu
JBUKEHUS TIPU
pelleHnN 3aa4 Ha
BBIYUCIICHUE IUIOIAECH
MHOTOYTOJIbHUKOB.

* OBJIQJIETh
KOOPJMHATHBIM
METOJIOM pEIICHUS
3a]1a4 Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO;

* IpUOOPECTH ONBIT
MCIO0JIb30BaHUS
KOMITBIOTEPHBIX
IIPOrpaMM JUisd aHaIu3a
YaCTHBIX CIIy4acB
B3aMHOI0
pacmosoKeHus
OKPY>KHOCTEHN U
MPSIMBIX;

* mpuoOpecTd  OMbIT
BBITIOJIHEHUS TIPOEKTOB.
* OBJIQJIETh BEKTOPHBIM
METOJIOM ISl pelIeHHUS
3aJa4 Ha BBIYUCIICHHUE U
JI0Ka3aTeNbCTBO;

*  MpUOOPECTH  OIBIT
BBITIOJTHEHUS TIPOEKTOB.
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MOHATHE BEKTODA.
Dopmynuposamy.
onpeoeneHusi:  MOIYIS
BEKTOpa,

KOJUIMHEAPHbIX
BEKTOPOB, PaBHBIX
BEKTOpPOB,  KOOPAMHAT
BEKTOpa, CYMMBI
BEKTOPOB, pasHOCTH
BEKTOPOB,
IPOTUBOTIOJIOKHBIX

BEKTOPOB, YMHOXEHUS
BEKTOpa Ha  4YHCIIO,
CKaJIIPHOTO

IIPOU3BEICHUA
BEKTOPOB;  CBOUCMEA.
PaBHBIX BCKTOPOB,
KOOpAuHAT paBHBIX
BEKTOPOB,  CIIOJKEHUS
BCKTOPOB, KOOpAWHAT
BEKTOPA

CYMMBI n BCKTOpa
pa3HOCTH TBYX
BEKTOPOB,
KOJUTMHEapHBIX

BCKTOPOB, YMHOXCHHA
BEKTOpa Ha  YHUCIIO,
CKaJIIPHOTO

MIPOU3BEACHUS IBYX
BEKTOPOB,
MEePIEeHIUKYIISIPHBIX
BEKTOPOB. /[okazvieamb
TEOPEMBI: 0
HAXO0XJIEHUHU

KOOpJMHAT BEKTOpa, O
KOOpJIMHATaX CYMMBI U
Pa3HOCTH BEKTOPOB, 00

YCIIOBUH
KOJUIMHEAPHOCTU  JIBYX
BEKTOPOB, 0
HaXO0XJICHUU

CKaJISIPHOTO

IPOU3BECHUS IBYX
BEKTOPOB, 00 YCIOBHHU
HNEepHIEeHIUKYIIPHOCTH.
Haxooums KOCUHYC
yrna  MEeXIy JABYMS
BEKTOpPaMH.

Ilpumensimv U3y4eHHBIE
OIIPENEICHUS, TEOPEMBI
1 GOpPMYJIBI K pEIIEHUIO
3a1a4

I'eomerpuueckue
npeodpazoBaHust

IIpusooums  TpUMEpHI
npeobpazoBaHus GuUryp.
Onucvleamo
npeoOpa3oBaHus

OTpe3Ka 1o
KOOPJUHATAM €T0
KOHIIOB;

BBIYUCIISITH
KOOPJAUHATHI
CepEeUHbI OTPE3KA;

* HCMOJIb30BaTh
KOOPJAMHATHBIA METOJ
JUISl N3yYEHHS CBOMCTB
MPSIMBIX U
OKPYKHOCTEH.

* OIEpUPOBATh C
BEKTOPAMHU: HAXOIUTh
CYMMY U Pa3HOCTb
JIBYX BEKTOPOB,
3a/IaHHBIX
T€OMETPUUECKH,
HAXOJIUTh

BEKTOD, PaBHBII
MIPOU3BEICHUIO
3a/ITaHHOTO BEKTOpa Ha
YUCIIO;

* HAXOJUTh IS
BEKTOPOB, 33JTaHHBIX
KOOPJAMHATAMMU: JUTUHY
BEKTOPa, KOOPINHATHI
CYMMBI U pa3HOCTH
IBYX U OoJiee
BEKTOPOB,
KOOPJAUHATHI
MIPOU3BEICHUS
BEKTOpa Ha YHCIIO,
MPUMEHSS [IpU
HEe00XOIUMOCTH
MePEMECTUTEIbHbIN,
COYETATENIbHbBIN WIH
pacnpeneauTeabHbII
3aKOH;

* BBIUUCIIATD
CKaJIsIpHOE
IIPOU3BEJICHUE
BEKTOPOB, HAXOIUTh
YTOJ MEXIY
BEKTOPAMHU,
yCTaHaBJIMBATh
NepPHEHANKYISIPHOCTD
MPSIMBIX.
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¢buryp: mapamienbHbII
IIEpPEHOC, oceBast
CUMMETPHS,
LIEHTpaJIbHAs
CUMMETpHsL, IOBOPOT,
TOMOTETHS, ITOIO0HE.
Dopmynuposamy.
onpeoeneHust.
JIBYKEHUS; PaBHBIX
¢buryp; Touex,
CUMMETPHYHBIX
OTHOCHUTEIIBHO IIPSIMOI;
TOYEK, CHMMETPUYHBIX
OTHOCHTEIIBHO  TOYKH;
(durypsl, UMeroIe och
CUMMETpUH;  (QUTYpHI,

AMEIOIIEH LIEHTP
CUMMETpHUHU; TOJ00HBIX
¢uryp; ceolicmea.
JIBUKEHUS,
MapayIeIbHOTO
MepeHoca, 0CEBOM
CUMMETpPHH,
LEHTPAIBHOMN

CUMMETpHUH, ITOBOPOTA,
TOMOTETHH.
lokazvlieamb TEOPEMBI:

0 CBOMCTBaX
MapajieIbHOTO
MepeHoca, 0CEBOM
CUMMETpPHH,
LIEHTPAJIbHOM
CUMMETPHUH, IOBOPOTA,
TOMOTETHH, 00

OTHOILLIEHUH IIOIIAJEH
10 IO OHBIX
TPEYroJIHbHUKOB.
Ilpumensmo M3ydeHHBIC
OTIpENICTICHUS, TEOPEMBI
U QOPMYIIBI K PEIICHUIO
3a71a4 Cmpoums:
H300paKCHHS
IPOCTPAHCTBEHHBIX
¢buryp: Kyo0a,
IPSIMOYTOJIBHOTO
napasuieNienumnena,
MUPAMHU/IBI, MIPU3MBIL,
KOHYCa, I1apa.
Haxooumv:  31eMeHTHI
MPOCTPAHCTBEHHBIX

duryp

IToBTOpEHUE

"
CHCTEeMAaTH3aLHA
y4eOHOro
MaTepuaia
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