[Tpunoxxenne 1k OOII HOO MKOY Mocansckoit
cpenHelt o0meoopazoBaTenbHON MIKOIBI Nel,

yrBepxkAEHHON npuka3zoM Nel36 ot 30.08.2021

IIporpamma y4eOHOrO nmpeamera

"Aareopa'"
(7 — 9 knaccni)



[Iporpamma pazpaborana Ha ocHoBe Ilporpammer:« IIporpamma nams oOmieoOpa3oBaTeNbHBIX
yupexnaenuit: Anrebpa 7-9 xmace» /  Cocrtr.T.A.bypmuctpoBa,2-e u3A., JIONOJIHEHHOE,
M.IIpocsewmenue, 2014 r.

1. Onmucanme mecta npeaMera ajaredpsl 7-9 Kiacc B yueOHOM ILIaHe.
VYueOHbIl IUIaH OCHOBHOrO o0IIero oOpa3oBaHMsS B paMKax peain3auuu (eaepaibHOro
rOCy/IapCTBEHHOIO  00pa3oBaTeNIbHOTO  CTaHJapTa  OCHOBHOrO  00mero  oOpa3oBaHUS
npegycMaTpuBaeT o0s3aTesIbHOE 3yueHne yueOHoro npeamera — Anredpa

KommgectBo KomngectBo yacos
4acoB B HEJIEIIO B Iojl
Anrebpa 7 kiacc 4 136
Anrebpa 8 kiacc 4 136
Anrebpa 9 kiacc 3 102

2. [InannpyemMble pe3yJIbTaThl 0CBOCHHS NpeaMeTa ajaredpsl 7-9 kiacc
[IporpamMma oOecrieunBaeT JOCTUKEHHUE CIAEAYIOLUIUX PE3YIbTATOB OCBOCHUSI 00pa30BaTEIbHON
MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUs:
JUYHOCHHbIE:

1) chopMHUPOBaHHOCTH OTBETCTBEHHOI'O OTHOWICHHS K YYEHHIO, TOTOBHOCTh W CIIOCOOHOCTH
o0yyJaroIuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYyYEHHIO U
MO3HAHUIO, BEIOOPY JalibHEHIero oopa3oBanus Ha 6a3e OpUEHTHUPOBKH B MHUpe Mpodeccuii u
npoeCCUOHATBHBIX ~ MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOCHHMIO  WMHIUBHyalbHOMN
0o0pa30BaTeNbHON TPAGKTOPUU C YUETOM YCTOMUYMBBIX IO3HABATENbHBIX HHTEPECOB;

2) chopMUPOBAaHHOCTh IIEJTOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOM MPAKTUKH;

3) chopMUPOBAaHHOCTh KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIEHUU M COTPYAHUYECTBE CO
CBEPCTHUKAMH,  CTApUIMMHA  UMJAIIINMH, B  oOpa3oBaTelbHOM,  OOIIECTBEHHO
M0JIE3HON,y4eOHO-HCCIIeJ0BATEILCKOM, TBOPUECKON U APYIUX BUAX ACATEIbHOCTH;

4) yMeHHEe SCHO, TOYHO, 'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M TNHCbMEHHOH peuw,
MIOHMMATh CMBICI TIOCTAaBJIEHHOM 3a/1a4M, BEICTPaUBaTh apryMEHTAlNI0, IPUBOANUTh PUMEPHI
UKOHTPIPUMEPHI;

IPEJCTaBICHUE O MaTeMaTHYeCKOW Hayke Kak cdepe YellOBEeUeCKOW MIesTenbHOCTH, 00
JTanax e€ pa3BuUTHs, 0 €€ 3HAUMMOCTH JJIS pa3BUTHI LIMBUIN3ALINY;

6) KpUTHUYHOCTh MBIIUICHUS, YMEHHUE paclo3HaBaTh JIOTHYECKUHEKOPPEKTHbIE BBICKAa3bIBAHUS,
OTJIMYaTh TMIIOTE3Y OT (PaKTa;

7) KpeaTHUBHOCTb MBIIUICHHUS, WHUIMATHBA, HAXOAYUBOCTh, AaKTUBHOCTb TIPH pPELICHUU
anreOpandyecKux 3a/1ad;

8) yMeHue KOHTPOJIMPOBATH MPOLECC U Pe3yIbTAT YUeOHON MaTeMaTHUECKOH NesITeIbHOCTH;

9) cmocoOHOCTH K SMOIMOHAITHPHOMY BOCITPHUSTHIO MATEMAaTHUYECKUX O0OBEKTOB, 3a/1a4, pEIICHUH,
paccyXIeHHil.

Memanpeomemuole:

1) yMeHue CaMOCTOSITENIbHO IJIAaHUPOBAaTh AaJbTEPHATUBHbIE MYTHJIOCTHXKEHUS  LEJeH,
OCO3HaHHO BbIOMpaTh Haubonee HPPEKTUBHBIE CHOCOOBI  pelIeHHs Y4eOHBIX H
MM03HABaTENbHBIX 33]1aY;



2) yMeHHE OCYLIECTBIATH KOHTPOJIb IO pE3ylbTaTy M IO CHOCOOYACHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCHTH HEOOXOAUMBIE KOPPEKTHBHI;

3) yMeHue aJeKBaTHO OLEHMBATh MPABWJIBHOCTb MJIM OIIMOOYHOCTH BBIIOJHEHMs Yy4eOHOU
3ajauu, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTHU €€ pelleHus;

4) OCO3HaHHOE BIAJEHUE JOIMYECKUMM JEHCTBUAMHM ONpEAETICHHUs MOHATUH, 0000uIeHns,
YCTAaHOBJICHHS aHAJIOTUH, KJacCU(UKAIIMN Ha OCHOBE CaMOCTOSTEIILHOTO BIOOpa OCHOBaHU I
U KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBA3CH;

5) yMeHue ycTaHaBIMBAaTh IPUUMHHO-CIIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHUYECKOE PACCYKIEHUE,
YMO3aKJII0U€HUE (MHIYKTUBHOE,1€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBL;

6) ymeHue co3laBaTh, MPHUMEHSATh M IMPEOOpPa30OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA,
MOJIETN U CXEMBI I PEIICHUY4€OHBIX U I03HABATEIbHBIX 3a/1a4;

7) yMeHHE OpraHU30BBIBATH Yy4eOHOE COTPYJHHYECTBO W COBMECTHYIO JESTEIbHOCTh C
yUUTElleM M CBEpCTHUKAaMM: ONpEeAENAThLENM, pacnpeneneHue (QyHKIMA U poiei
YYaCTHHUKOB, B3aUMOJICHCTBHE M 00IIMe crocoObl paboThl; ymMeHHe paboTarh BrpyIIIE:
HaXO/AUTh O0Ilee pelleHue W pa3peliarb KOH(JIUKTHIHA OCHOBE COIVIACOBAHMS MO3MLMN U
yuéTa MHTEPECOB; CiyllaTh NapTHEpa; (GOpMyJIHpOBaTh, apryMEHTHPOBaTb U OTCTAaUBaTh
CBOE MHEHHUE;

8) cdopmupoBaHHOCTh Y4eOHOH ¥  OOIICMONIB30BATEILCKOMKOMIIETCHTHOCTH B 00J1acTH
UCIOJIb30BaHUs MH(OPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (MKT-komnerenTHo- 9)
NEepBOHAYAIIbHBIE TPEACTaBICHUS OO0 HIOesIX W O METoJaX MaTeMaTHKd Kak 00
YHHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH,0 CPEACTBE MOJAEIUPOBAHUS SIBJICHUH U POLIECCOB;

9) ymeHue BHJETh MAaTEMAaTUYECKYIO 3a/ladyy B KOHTEKCTE NMPOOJIEMHON CHUTyallud B APYTUX
JUCHUIUIMHAX, B OKPYKAIOIIEHKU3HH;

10) yMmeHHE HAXOIUTh B PAa3IMYHBIX MCTOYHHKAX HH(OPMAINIO,HEOOXOANMYIO ISl pPEIICHHS
MaTeMaTHYeCKUX IMpOoOJieM,U MPECTaBIATh €€ B MOHATHOM (QopMe; NPUHUMATh PELICHUEB
YCIIOBHSIX HETIOJTHOW M M30BITOYHOM, TOYHON M BEPOSATHOCTHON MH(pOpMaIum;

11) yMeHue noOHMMaTh W UCHOJb30BaTh MAaTEMATUYECKUE CPEICTBAHAIISAHOCTU (PUCYHKH,
YEepTEKHU, CXeMbI U JIp.) Ui WITIOCTPAMK, HHTEPIIPETALlUH, apTyMEHTALlNY;

12) ymMeHue BbIBUraTh TUIIOTE3bI IPU peIIeHUH YYeOHBIX 3aJjau UITOHUMAaTh HEOOXOIMMOCTh UX
MIPOBEPKH;

13) yMeHue UOpPUMEHSTh MHAYKTUBHBIE M JIEAYKTHUBHBIE CIIOCOOBIPACCYKIACHUM, BHUAETH
pa3IM4YHbIE CTPATETUH PELICHUS 3a/1a4;

14) noHMMaHue CyIMHOCTH aNTOPUTMHUYECKUX TNPEANUCAHMM HMyMEHUE JEeWCTBOBaTh B
COOTBETCTBHH C MPETI0KEHHBIM aITOPUTMOM;

15) yMeHHEe caMOCTOSATENbHO CTaBUTh LM, BBIOMPATh M CO3aBaTbaITOPUTMbI JI PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPoOIeM;

16) ymeHue miaHMpOBaTh M OCYIIECTBIATH JEATEIBHOCTb, HAIPABICHHYIO HAa PEIICHUE 3a]ad
HCCIIEA0BATENBCKOTO XapaKkTepa.

npeomemnuwie:

1) ymeHue paboTarh ¢ MaTeMaTHMYeCKHMM TEKCTOM (CTPYKTYpUpOBaHHUE, H3BJICUCHHE
HeoOxonuMoi MH(GOpMalKK), TOYHO WIPAMOTHO BBbIpaXKaTb CBOM MBICIHM B YCTHOH H
MMCbMEHHOWPEYH, TPUMEHSISI MATEMATUUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh
pa3IMyYHbIe SI3bIKM MAaTEeMATUKH (CIOBECHBIN, CHMBOJIMYECKHM, rpaduueckuit), 000CHOBBIBATh
CYXJIEHUS, TPOBOJIUTH KJIACCH(PHUKAIINIO, TOKA3bIBATh MAaTEMATUUECKUE YTBEPIKICHHUS;

2) BnaaeHWe Oa30BBIM TOHITHHHBIM amnmapaToM: WUMETh MPEJICTABICHHUE O YHCIIe, BIIaJeHUE
CHUMBOJIBHBIM S3BIKOM anreOpbl,3HaHKE 3JIEMEHTapHBIX (GYHKINOHAIBHBIX
3aBUCHUMOCTEH,POPMUPOBAHUE TMPEJCTABICHUA O CTAaTUCTUYECKUX 3aKOHOMEpPHOCTSX B
peaJbHOM MHpE M O Pa3IMuYHBIX CIIOCO0axX MX HU3ydeHHs, 00 OCOOEHHOCTSX BBIBOJIOB U
MIPOrHO30B, HOCAIIUXBEPOSTHOCTHBIN XapakTep;



3)

4)

5)

6)

7)

8)

1)
2)

4)
5)

6)

7)

8)
9)

YMEHHUE BBINOJHATH anreOpanyeckue MpeoOpa3oBaHUs PALUMOHAIBHBIX  BBIPAKEHHIA,
MPUMEHTh WX ISl pElICHUs y4eOHBIXMATeMAaTUYECKUX 3a/ad M 3aJady, BO3HUKAIOIIUX B
CMEXHBIXYYEOHBIX MTPEIMETAX;

YMEHHE II0JIb30BaTbCcd MaTeMaTHYeCKUMU (OpMyJIaMd M CaMOCTOSATEIbHO COCTaBISTh
(GbopMysBl 3aBUCHMOCTEH MEXIy BEIMYMHAMHU HAa OCHOBE OOOOIIEHMS YACTHBIX CIy4aeB U
JKCIIEPUMEHTA;

YMEHUE pellaTh JUHEHHbIE U KBAJPaTHbIC YPaBHEHUs U HEPABEHCTBA, a TAKXKE IPUBOJUMBIE
K HUM YpaBHEHHUS, HEPABEHCTBA, CHUCTEMbI, MPHUMEHSTh TIpaduyecKue IMpeacTaBICHUS
JULIPCILICHNUsST U UCCIIEIOBAHMS YPaBHEHUM, HEPABEHCTB, CUCTEM;IIPUMEHATH I10JIyYEHHBIE
YMEHUS IS PELICHUs 3a1a4 U3 MAaTEMaTUKH, CMEXHBIX [TPEAMETOB, IPAKTHKU;

OBJIAJICHHE CUCTEeMOW (YHKIMOHANBHBIX TOHATUH, (YHKIMOHAIBHBIM SI3BIKOM H
CUMBOJIUKOH, YMEHHUE CTPOUTH rpa@uKu(yHKIUI, OMUCHIBATh UX CBOWMCTBA, MCIOJIb30BaTh
(GyHKIMOHATBHO-TpaQHUUECKUE MPEICTABICHU IS ONMUCAHWA W aHAJM3a MaTeMaTHYECKUX
3a/1a4 ¥ pealIbHbIX 3aBUCUMOCTEN;

OBJIaJICHE OCHOBHBIMHM CIIOCOOAMH IPEACTABIEHUS M aHAIM3 CTAaTUCTHUYECKUX JIaHHBIX;
YMEHHE pellaTh 33Ja4l Ha HaX0K/I€HNUE YaCTOThl U BEPOSITHOCTH CIIy4allHbIX COOBITUI;
YMEHUE NPUMEHATh W3YyYEHHBIE ITOHATHUSA, PE3yJbTaTbl U METObl IPHU PELICHUU 3a1ad U3
pa3IMYHBIX pa3JIeJIOB Kypca, B TOMYHMCIE 3aJay, HE CBOJALIMXCSA K HEMOCPEACTBEHHOMY
IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

IlnanmpyemMble pe3y/ibTaThl H3y4eHHs NpeaMeTa ajaredpnl 7-9 Kiace
7 kaace

PAIIMOHAJIBHBIE YN CJIA

OOyyaromuiicss HayuYuTCs:

MMOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMBI CYMCIICHUS;

BIIQ/IETh MOHATHSIMHU, CBI3aHHBIMU C JIEIMMOCTHIO HATYPaTbHBIX YUCEIT;

BBIp@XKaTh YHWCIa B OJKBHUBAJICHTHBIX ¢opMmax, BbIOMpas Haubonee TMOAXOAAIIYI0 B

3aBUCHUMOCTH OT KOHKPETHOM CUTYallHH;

CpPaBHMBATh U YIOPSAJOUYNBATH PALIMOHAIBHBIE YUCIIA;

BBHITIONHATh BBIYUCICHUS C PAlMOHANBHBIMH YHCIIaMH, COYeTas YCTHbIE M MHUChMEHHBIC

MIPUEMBI BBIYUCIIEHUH, IPUMEHATDH KAIBKYJIATOD;

WCIONb30BaTh TMOHATHS M YMEHUS, CBSI3aHHbIE C MPONOPLUUOHAIBHOCTHIO BEJIUYHUH,

IIPOLIEHTAaMHU B XOJ€ PELICHHs MaTeMAaTHYECKUX 3aJad M 3aJad M3 CMEXKHBIX IMPEIMETOB,

BBIITOJIHATD HECJIOKHBIC IPAKTHYCCKUEC paC‘IéTI)I.

Oo0yuawmuiicsinoiyuum 603mMoHCHOCHb:

NO3HAKOMUMbCA C NOSUUUOHHbIMU cucmemamu CHUCjierusl ¢ OCHOBAHUAMU, ONJIUYHbIMU ONnl

10;

yeﬂy6umb u paseunio npedcmaeﬂeHuﬂ O HamypajlbHblX HUCIAX U ce0lCmeax deﬂuMocmu;

Hay4yumsCsa  UCNOIb306AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE BbIYUCTEHUs, Nnpuobpecmu

NPUBLIYKY KOHMPOIUPOBANY BbIUUCTIEHUS, 8blOUPAsL NOOX0OAWULL 0I5l CUMYAYUU cnocoo.
JEMCTBUTEJILHBIE UNCJIA

OOyyaromuiicss Hay4YuTCs:

1)
2)

HCIIOJIb30BATh HAYAJIbHBIC ITPEACTABIICHUSA O MHOXKCCTBC I[CI>'ICTBI/ITCJILHLIX YHUCCII,
BJIAZACTH IIOHATUEM KBAAPATHOI'O KOPHA, IPUMECHATH €0 B BEIYUCIICHUAX.

Oo0yuawomuiicst noayuum 603MOHCHOCHb:

3)

paseuniob npedcmaeﬂeﬁue O uHucie u 4Huciosoblx cucmemax on  HaAamypajibHblx 0o
OelicmeumesnbHbix uucei, o poau BLIYUCICHULL 8 Ye/I08EHEeCKOll npakmuke,



4) paszsums u yemyoumv 3HAHUA O OECAMUUHOU 3ANUCU OeUCMBUMENbHBIX Ylcel (nepuooudeckue

u Henepuoouueckue opoou,).
MN3MEPEHUS, IPUBJNXEHUSA, OEHKN

OOyuaromuiicss HayuYuTcs:

1y

HCIIOJIB30BAaTh B XOJAC PCIICHHA 3adad OJJICMCHTAPHBIC IIPEACTABICHHSA, CBSA3aHHBIC C
HpI/I6J'II/I}KéHHBIMI/I 3HA4YCHUAMU BCIIMYHH.

OO0yuaiuiicsinoiyuum 603mMoHCHOCHb:

2)

3)

NOHAMb, YMO YUCLO8blEe OAHHbIE, KOMOpble UCNONL3YVIOMCA OJisl XapaKmepucmuky 00bekmos
OKpYJHCaouwe2o0 Mupa, AGNAI0MCa NPeuUMywecmeenHHo NPUOTUNCEHHBIMY, YMO NO 3aNUcU
NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUUXCA 6 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOINCHO
CYyoOUums 0 No2pPeuHoOCmu NPUOIUNCEHUSL
NOHAMb, YMO NOSPEUWHOCMb Pe3VIbMama GblYUCIeHUU OO0NNCHA OblMb COUBMEPUMA C
NO2PEUHOCBIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKHUE BBIPAYKEHU S

OOyyaromuiicss HayuYuTCs:

1y
2)
3)

4)

BJIAJIETh MOHATUSIMH «TOXKJECTBO», «TOXIECTBEHHOE ITPeoOpa3oBaHuey, peliaTh 3a/1a4u,
coJieprkarire OyKBEHHBIC JaHHbBIE; pad0TaTh ¢ PopMyiamMu;

BBITIOJIHATH Hpeo6pa3013aHI/m Bblpa)KeHI/Ifl, CoACpKamurX CTCIICHU C LCJIBIMU IMOKA3aTCIAMA U
KBaJpaTHBIE KOPHU,

BBITIOJIHATH TOXIACCTBECHHBIC Hpeo6pa303aHH51 panroOHaJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBC
[paBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alNreOpanyecKuMu JpoosimMu;

BBIITOJHATD Pa3IOKCHUEC MHOTOYICHOB HA MHOYKUTCIIH.

OO0yuaoiuiicsinoiyuum 603mM0OHCHOCHb:

5)

6)

HAy4umuvcsi 6bINOHAMb MHO2OUWA208blE NPe0OPA308AHUS. PAYUOHATLHBIX BbIPANCEHUIL,
NpUMeHSIS. WUPOKULL HAOOp CnOcob08 U NPUEMOS,

NPUMEHAMb MOAHCOeCmBeHHble NPeodPA306anUsl 0 peuleHus 3a0ay U3 pa3iuyHbIX pa3oenos
Kypca (Hanpumep, 0Jisk HAX0XHCOeHUsE HAUDONbULE20/HAUMEHbULIE20 3HAYUEHUSL BbIPANCEHUSL).

[Inannpyembie pe3ysibTaThl U3YUEHHS TpeaMeTa alreOpsl 8 Kiiacc

N3MEPEHUSA, NIPUBJINKXEHUSA, OEHKN

OOyyaromuiics Hay4YuTCs:

1y

HCIIOJIb30BAaTh B XOJAC PCIICHHUA 3a4ad 3JJICMCHTAPHBIC IIPCACTABIICHUSA, CBSA3daHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYNH.

OOyyarommiicst MOJy4UT BO3MOKHOCTD:

2)

3)

MOHATH, YTO YMUCIIOBBIC NAHHBIC, KOTOPLIC HUCIHOJB3YIOTCA JIA XapaKTCPHUCTUKH 00BEKTOB
OKpYyXaromero Mupa, ABIAIOTCA MNPECUMYIICCTBCHHO HpI/I6J'II/I)KéHHBIMI/I, YTO IIO 3aIlucCu
HpI/I6HI/I)KéHHLIX 3Ha‘{eHI/II>’I, COACpIKAIIHUXCSA B I/IH(I)OpMaLII/IOHHBIX HCTOYHHUKAX, MOXKHO
CyAuUTh O NOTPCHIHOCTH HpI/I6J'II/I)KCHI/I$[;

IIOHATH, YTO IOrpCIIHOCTL PpE3yJibTaTa BBIYHCICHUMN JOJIKHA OBITE cousmMepuma C
MOrpCIIHOCTBIO UCXOJHBIX JaHHBIX.

AJITEBPAMYECKHUE BBIPA’KEHU A
OOyyaromuiicss Hay4YuTCs:

1)
2)

3)

BJIAJIETh TOHATUSMH «TOXIECTBO», «TOXKAECTBEHHOE ITPeoOpa3oBaHuey, pelaTh 3a1auH,
coJieprkarire OykBeHHbIE JaHHbIE; padoTaTh ¢ GopMyIaMu;

BBINOJIHATE IPe00pa30BaHuUs BRIPAKEHHM, COJIEpKAIIUX CTETIEHH C LIeTIBIMU ITOKA3aTEeNIIMU U
KBaJpaTHbIE KOPHU,

BBIITOJIHATH TOXKIECTBCHHBIC npeo6pa3013aHH51 panrOHAJIBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE
MIpaBUJI IEHCTBUNA Ha/l MHOTOUJICHAMHU M areOpandecKuMHU JpoOsMu;



4) BBINOJHATH PA3JI0KEHHE MHOTOUIEHOB HA MHOXKHUTEIH.
O0yyamuiics MoJy4uT BO3MOKHOCTD:

5) Hay4uTBhCS BBHINOJHATH MHOTOIIATOBBIE IPEOOPA30BaHMSA PAIMOHAIBHBIX BbIPAKEHUH,
MpPUMEHSS ITUPOKUI Habop crioco00B U MPUEMOB;

6) IPUMEHSTH TOXJIECTBEHHBIE ITPEOOPAa30BAHUS JUIsl PELICHUS 3a/1ad U3 Pa3JInYHbIX pa3/esioB
Kypca (Hanpumep, JUIsl HaX0KJI€HHsI HAUOO0JIbLIIEr0/HAauMEHbIIET0 3HAUYCHHS BBIPAYKEHUS).

OCHOBHBIE TIOHATHA. YNCJIOBBIE ® YHKIINN
OOyyaromuiics HayuYuTcs:

1) moHMMAaTh U MCIOJB30BaTh (PYHKLUMOHAIbHbBIE MOHATHS U SA3bIK (TEPMUHbBI, CUMBOJIMYECKHUE
0003HauCHHUS ),

2) cTpouth rpaduKu IEMEHTAPHBIX (YHKIIUN; UCCIEI0BaTh CBOMCTBA YMCIOBBIX (DYHKIMI Ha
OCHOBE U3yUCHHSI IOBEICHUS UX IPahuKoB;

3) nmoHMMaTh (YHKLHUIO KaK BaKHEHIIYI0O MaTeMaTHUECKYIO MOJIENb JUIsl OUCAHUS ITPOLIECCOB U
SBIICHUH OKPY)KAIOLIET0 MHpPA, MPUMEHATh (YHKIMOHAJIBHBIN S3BIK JUISI ONHCAHUSA U
HCCIIEI0BAHMSI 3aBUCUMOCTEH MeX 1y GPU3NUECKUMU BEJIMYMHAMHU.

OOyyaromuiicst OJIy4UT BO3MOKHOCTh HAYUYHMThCSH:

4) TpOBOAMTH HCCIICAOBAHMS, CBS3aHHbIE C HM3Y4YE€HHUEM CBONCTB (YHKLHUH, B TOM 4YHCIE C
WCTIOJIb30BAaHNEM KOMIIBIOTEpA; HA OCHOBE I'pa)MKOB M3YYEHHBIX (DYHKIHMUA CTPOUTH Oosee
CJIO’KHBIE TpaUKH (KyCOUHO-3a/laHHbIE, C «BBIKOJIOTHIMMY» TOUYKAMH U T. I1.);

5) wucnonp30BaTh (PYHKIMOHAIBHBIE MPEICTABICHHUS M CBOMCTBA (DYHKIUH 1Sl peIieHus
MaTeMaTHYECKUX 3a7a4d U3 pa3IMuHbIX pa3/ieloB Kypca.

YPABHEHUA
OOyyaromuiic Hay4YuTCs:

1) pemarb OCHOBHBIE BH/bI PAllMOHAIBHBIX YPABHEHUN C OJHOM IEPEMEHHOM, CUCTEMBI JBYX
YpaBHEHUH € ABYMs IEPEMEHHBIMU;

2) NOHMMAaTh ypaBHEHHUE KaK BaXKHEUIIYI0O MAaTEMaTUYECKYIO0 MOJEIb JUIsl ONUCAHUS U U3yUEHUS
pa3HO00pa3HBIX PeaTbHBIX CUTYallMi, pelIaTh TEKCTOBBIC 3aa4 alreOpandeckuM METOJIOM;

3) npuMeHsATh TpaduUecKue NpeACTaBIECHUS AJIs UCCIEOBAHUS YPABHEHUM, CCIIEJOBaHUS U
pEILIEeHUs CUCTEM YPaBHEHHM ¢ IBYMsI IEpEMEHHBIMHU.

Oo0yuaromuiicst MOJY4YUT BO3MOKHOCTh:

4) oBnaAeTh CeUUaIbHBIMU NMPUEMAMH PELICHHUS] YPAaBHEHUN U CUCTEM ypaBHEHUI; yBEPEHHO
IPUMEHATh annapar ypaBHEHMH [UId pelleHHs pa3HOoOOpa3HBIX 3ajady U3 MaTeMaTHKH,
CMEKHBIX TPEIMETOB, TPAKTUKU;

5) mpuMeHATh TrpaduyecKue MpeACTaBICHUS [UIsl HUCCIENOBaHMS ypaBHEHMH, CHCTEM
ypaBHEHMH, cojiepKalux OyKBEHHbIE KO UIIMEHTHI.

9 KJ1ace

HEPABEHCTBA
BbInycKHUK HAy4YuTCS:

1) moHMMAaTh ¥ IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

2) pewarb JUHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBI; pelaTh KBaJpPATHHIC
HEpaBEHCTBA C OMOPOH Ha rpaduueckue mpecTaBICHUS;

3) npuUMEHATH annapaT HEPABEHCTB JUIsl PELICHU 3a1a4 U3 pa3Iu4HbIX Pa3AeioB Kypca.

BbINyCKHUK IOJYYHT BO3MOKHOCTh HAYYHThCH:

4) pa3HoOOpa3HBIM MpHUEMaM JI0Ka3aTeNbCTBA HEPABEHCTB;YBEPEHHO MPUMEHSTH armapar
HEpPaBEHCTB JUId pELIEeHUs pa3HOOOpa3HbIX MaTeMaTH4YecKuX 3anad W 3ajad  u3
CMEKHBIXIIPEAMETOB, IPAKTHKH;

5) npuMeHATh TrpapuuecKue MpPEICTaBICHUs] JUIsl HUCCIEJOBaHHUS HEPaBEHCTB, CHUCTEM
HEPaBEHCTB, COJIEPKaAINX OYKBEHHBIEKOA(P(DULIUEHTHI.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE ® YHKIIUN



BbInycKHUK HAYYHTCS:

1) moHMMAaTh M UCHOJB30BaTh (PYHKIIMOHAIbHBIC MOHSATHS U SI3bIK (TEPMUHBI, CUMBOJINYECKUE
0003HaueHHUs ),

2) cTpouTh IpauKH AIEMEHTAPHBIX (DYHKIMI; HCCIICIOBATHCBOMCTBA YHCIIOBBIX (DYHKIIMH Ha
OCHOBE M3y4Y€HUS TIOBEJICHUS UX IPaUKOB;

3) noHuMaTh QYHKIUIO KaK BaKHEHIIIYI0 MaTEMaTHUECKYIO0 MOJEIb JUIsl ONMCAHUS MTPOLECCOB U
SBJICHUW OKPYXAIOIIer0 MUpPA, MNPUMEHATh (YHKIUOHATIBHBIA S3bIK JJII ONMUCAHHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEN MKy GU3MUECKUMHU BETUYUHAMHU.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

4) TpOBOAMTH HCCIIEOBaHMS, CBSI3aHHBIE C HM3YUYEHHEM CBOMCTBQYHKIIMI, B TOM YHUCIE C
WCIOJIb30BAaHUEM KOMITBIOTEpPA; HAOCHOBE I'papMKOB M3YYCHHBIX (YHKIHH CTPOUTH Ooliee
CJIOHbIE TpauKu (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMU» TOUKAMUU T. I1.);

5) ucnonb3oBaTh (YHKIUMOHANBHBIE TPEACTABICHUS U CBOWCTBA (YHKIMHA ISl pELICHUS
MaTeMaTHYECKUX 3aad U3 Pa3IMuHbIX pa3/ieloB Kypca.

YUCJIOBBIE HOCJEAOBATEJIBHOCTH
BbInyCKHUK Hay4uTCH:

1) noHMMAaTh ¥ UCHONB30BaTh SA3BIK IMOCIEAOBATEIbHOCTEH (TEPMHHBI, CHUMBOJINYECKUE
0003HauCHHUS ),

2) TOpuUMEHATH POPMYIIbI, CBSI3aHHBIE C apU(PMETHUECKON U T€OMETPUUYECKON MPOrPeCcCUusiMu, 1
ammapar, cOpMHUPOBaHHBIA MPUU3YYCHUU JPYTHX Pa3esioB Kypca, K PEeIICHHIO 3a1ad, B
TOM YHKCJIeC KOHTEKCTOM M3 peaibHOU KU3HH.

BbINMyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCSI:

3) pemaTh KOMOMHUPOBAHHBIE 331a4H C TPUMEHEHHEM (OPMYI N-TO WICHA U CYMMBI IIEPBBIX N
YJIEHOB  apuU(PMETHUECKONU TEeOMETPUYECKON MpOrpeccuii, NpUMEHAS TMpU STOM
anmapaTrypaBHEHHH 1 HEPAaBEHCTB;

4) noHMMATh apu(PMETHYECKYI0 U T€OMETPUUYECKYIO MPOrpecCuu Kak (PyHKIIMH HATypaibHOTO
apryMEHTa;  CBS3bIBAThAPU(DMETHUECKYI0O  TIPOTPECCHI0  C  JUHEWHBIM  POCTOM,
TeOMETPHUECKYIO — C HKCIIOHEHIIMATbHBIM POCTOM.

OIIUCATEJIBHASA CTATUCTHUKA
BbinmycKHUK  HAy4yuTCsS HCMIOJB30BaTh MPOCTEHINME CHOCOOBIIPENCTABICHUS U aHalIH3a
CTaTHUCTUYECKUX JAHHBIX.
BbINYyCKHUK n01yYum 603MON*CHOCMb NPUOOpecmU NePBOHAYATIbHBIN ONbIM OpeanHuzayuu coopa
OaHHLIX NpU  NPOBEOEHUU ONpoca OOWECMBEHHO20 MHEHUS, OCYWEeCmeIamy UX aHauus,
npeocmasiame pe3yibmanmvl Onpoca 8 guoe maod.auysl, OUACPAMMbI.
C/IYYAHHBIE COBBITHA H BEPOATHOCTbD
BbIyCKHUK  Hayuumcsi HAxXoO0umv OMHOCUMENbHYIO YACMOMY U 8ePOAMHOCMb  CAYYAUHO20
cobvimus.
BbINyCKHUK 101YYUM 803MONCHOCHb NPUOOPECU ONblM NPOBEOeHUs CIYUANHBIX IKCNEPUMEHTNOS,
8 MOM UYUcC/ie ¢ NOMOWBbIOKOMNBIOMEPHO20 MOOENUPOBAHUS, UHIMEPRPEMAYUU UX Pe3)IbmMamos.

KOMBHHATOPHKA

BbinyckHUK Hayuumcs pewiams KOMOUHAMOpHBIE 3A0A4U HA HAXONHCOEHUe YUCIA 00BbeKmo8 ulu
KOMOUHAYUIL.
Boinycknuk nonyuum 603MOMCHOCMb HAYYUMbCA HEKOMOPLIMCNEYUATbHBIM NPUEMAM  PeUuleHUs
KOMOUHAMOPHBIX 3A0aH.

3. Conepxxanue npeamera ajaredpol 7-9 kiaacce.
APUOMETHUKA



PanmonanbHble 4ucjaa. PacmimpeHne MHOKECTBa HATYPaJbHBIX YHCEN JO MHOYKECTBA LIEJBIX.
MHoOkecTBa LENbIX YUCEN 10 MHOXXECTBA PAllMOHAJIbHBIX. PallMOHANbHOE YMCIO KAaK OTHOILIEHHE
m/n, TA€ m — LIeJI0€ YUCII0, n — HaTypaibHOoe. CTENEeHb C 1IeJIbIM I10Ka3aTeIeM.
HeiictBuTenbHble umMcaa. KpaapartHelii kKopeHb U3 uucia. KopeHb TpeTbeil cTeneHu. 3amuch
KOpHEH C TMOMOIIbIO CTENeHH ¢ APOOHBIM Moka3zareneM. lloHsTHe 00 HMpparMOHAIBHOM YHCIIE.
HNppaunoHabHOCTh 4YKCia U HECOM3MEPUMOCTh CTOPOHBI M JAMAroHaldu KBazaparta. JlecsTudHble
NpUOIMKEHUS UPPALMOHAIBHBIX YHCEN. MHOXECTBO ACWCTBUTENBHBIX YHCEN; IPEICTaBICHUE
JNEHUCTBUTENBHBIX YHUCENl OECKOHEYHBIMU JECATHUYHBIMH ApoOsimu. CpaBHEHHE AEeWCTBUTEIbHBIX
grcen. KoopaunatHas npsmas. M300pakeHne 4ucesl TOYKaMU KOOPAMHATHOW mpsiMoi. UucioBbie
MIPOMEXYTKH.
N3mepenusi, npudanskeHnsi, OLeHKH. Pa3Meprpl 00bEKTOB OKPYKAIOIIET0 MUPa (OT JIEMEHTAPHBIX
gacTull 10 BceneHHol), IIMTENbHOCTD MIPOLIECCOB B OKPYKAIOIIEM MUpE. BblneneHue MHOXKUTENS
— CTEMEHU JiecATy B 3anucy uncia. [Ipubnmxénnoe 3Hau€HHE BETMYNHBI, TOYHOCTH MPUOIIMKEHUSL.
[Ipukuaka u oLleHKa pe3yJIbTATOB BBIYUCICHUM.

AJITEBPA
Adaredpanyeckne BbIpaskeHHsl. bykBeHHbIE BBIpa)KEHUS (BBIPAKEHUS C MEPEeMEHHBIMH). YnciaoBoe
3HaueHue OYKBEHHOI'O BbIpaxxeHUs. JlomycTumble 3HaueHus nepeMeHHbIX. [locTaHoBKa BbIpaKeHUM
BMeCTO TmepeMeHHbIX. IIpeoOpa3oBaHue OYKBEHHBIX BBIPDOKEHHH Ha OCHOBE CBOMCTB
apupmeTnuecknx JneiictBuil. PaBeHCTBO OykBeHHBIX BbIpakeHuid. ToxknmectBo. CremeHp ¢
HaTypaJbHbIM TOKa3aTeleM U €€ cBoMcTBAa. OIHOWIEHBI M MHOrowieHbl. CTeneHb MHOIOYJICHA.
CnosxeHue, BbBIUNTAaHUE, YMHOKEHHE MHOTOWIEHOB. DOpPMYJIbl COKPAEHHOTO YMHOKEHHUS: KBaipat
CYMMBI U KBagpat pazHoctu. @opmyna pasHocTH KBajapaToB. [IpeoOpa3oBaHue 11€70T0 BHIPAKEHUS B
MHOrouwieH. Pa3jiokeHue MHOIOYJICHOB HA MHOXWTEIW. MHOIO4WIeHbl C OJHOW IIEPEMEHHOM.
Kopenb mHorounena. KBagpatusiii TpEXuiieH; pa3ioK€HUE KBaIPaTHOTO TPEXUIECHA HA MHOXKUTEIIU.
Anrebpanueckasi 1poOb. OCHOBHOE CBOWMCTBO anredOpamdeckoipodbu. CroxeHue, BBIYUTAHHE,
YMHOXEHHE, JelieHne anreOpandeckux npobeil. CTemeHb ¢ 1enbIM IoKa3zaTeneM U eé
cBoricTBa.PanionanbHbIe BBIPAXKEHUS 51 1504 npeoOpa3oBaHus. JokazarenbcTBO
toxxaectB.KBagpaTHbie kopHU. CBolcTBa apu(PMeTHUECKUX KBAJAPATHBIXKOPHEH U UX MPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSIM.
YpaBHeHnusi. YpaBHeHHE ¢ 0JHON nepeMeHHON. KopeHb ypaBHeHHs. CBOMCTBA YUCIIOBBIX PaBEHCTB.
PaBHOoCcuibHOCTE ypaBHeHwmil.JIuneliHoe ypaBHeHue. KBanmpaTHoe ypaBHeHHE: (QopMyna KOpHEH
KBaJlpaTHOro ypaBHeHus. Teopema Buera. PemeHne ypaBHEHMH, CBOISIIMXCS K JIMHEHHBIM U
KBajpaTHbIM. [Ipumepsl pelieHusiypaBHEHUN TpeTbe M 4eTBEPTON cremneHel. Pemenue apoOHO-
palMOHAIBHBIX YpPaBHEHUI.YpaBHEHUE C JByMs IE€PEMEHHBIMH. JIMHENHOE ypaBHEHHEC IBYMs
MIEPEMEHHBIMH, TMPUMEpPHl pPELIEHUsT ypaBHEHUH B uenbixuMciaax.CucreMa ypaBHEHMH € JByMs
nepeMeHHbIMU. PaBHOcunbpHOCTBCcHCTEM. CHCTEMBI JBYX JIMHEMHBIX YpPaBHEHMH C JByMs
IIEPEMEHHBIMH; PEIICHNE TOJACTAHOBKOW M CIIOKEHHEM. [IpuMmepsl pemeHusCUCTEM HEIMHEWHBIX
ypaBHEHMH ¢  JByMs  IepeMeHHbIMHU.PemieHne  TEKCTOBBIX — 3agad  anreOpandyeckum
cioco6oM./[ekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. ['padmueckas HMHTepHpeTanus ypaBHEHHUS C
IByMsI TepeMeHHbIMH. ['paduk JHHEWHOroypaBHEHUS C JABYMsS IEPEMEHHBIMH; YIJIOBOU
KOA(QQHUIHUEHT MPsIMOI;yCIOBUE MapauIeIbHOCTH NpAMBIX. ['paduku mpocTedImmx HeTUHEWHBIX
ypaBHEHHUI: napaboia, runepbosa, OKpyKHOCTb. ['padndeckassuHTepIIpeTalis CUCTEM YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.
HepaBencrBa. UucnoBsle HepaBeHCTBa M HMX cBoWcTBa.HepaBeHCTBO ¢ OJHOM NEepeMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM IepeMeHHOM. KBanparHble
HepaBeHCTBAa. CHCTEMBI HEPABEHCTB € OJTHON MEPEMEHHOM.

OYHKIUHU
OcHoOBHbIE TOHSATHSI. 3aBUCUMOCTH MEXIy BennunHamu. [lonstue ¢ynkmuun. Oobmacts
oTpesieNieHUs] 1 MHOXECTBO 3HaueHUuHyHkiuu. Crocoos! 3amanus ynkuuu. ['paduk QyHKUIMM.



CpoiictBa (yHKIUMHA, uX oroOpaxenne Ha rpaduke. [Ipumepsl rpaduKOB 3aBUCHMOCTEH,
OTPaXKaIOIIUX PEAIBHBIE IIPOLIECCHI.
YucnoBble ¢QyHkuuu. DyHKINUM, ONMUCHIBAIOIIME TNPSIMYI0 OOpaTHYIO MPOMOPIHOHATBHEIE
3aBUCHMOCTH, UX Tpaduku U cBoiictBa. JluneliHas QyHkous, e€ rTpaduk U CBOKHCTBA.
KBanpatnunasadynkuus, e€ rpaduk u cBoictBa. CreneHHble (YHKIMU C HaTypaJbHBIMU
nokazaTtessiMu 2 U 3, ux rpaduku u cBoiicTa. ['paduku GpyHKIMM y = VX, y=3x,y= | x|
YucioBble mociaenoBaTeIbHOCTH. [loHATHME  4YMCIIOBOM  MOCHENOBATENBHOCTU.  3aJaHUE
MOCJIEI0BATENBHOCTH PEKyppeHTHON GopMyioil u Gopmysoi n-ro wieHa.Apudmernyeckas u
reoMeTpuueckas mporpeccur. DopMmynbln-ro  wieHa apuMETHYECKOW U TIeOMETPHUYECKOMN
MPOrPecCUi, CyMMBI TEPBBIX n-X WIEHOB. M300pakeHHWE UICHOB  apu(PMETHUCCKONU
FEOMETPUYECKOM  MPOrpecCMid  TOYKaMH  KOOPJAMHATHOM  TUIOCKOCTH.  JIMHEHHBbIN u
9KCIIOHEHIMAIBHBIA pOCcT. CII0KHbBIE POLIEHTHI.
BEPOATHOCTDb U CTATUCTHUKA
OnucareJbHasi cratucTuka. lIpencraBieHrne MaHHBIX B BHUIACTAONMUI, Iuarpamm, rpaguKoB.
CnyuvaitHas u3MeHYUBOCTh. (CTaTUCTHYECKHE XapaKTEpPUCTUKH Habopa JaHHBIX: CpelHee
apupMeTHYecKoe, MeauaHa, HauOoJbllee M HaWMMEHBbIIEeE 3HAa4YeHWs, pa3max. llpeacraBieHue o
BBIOOPOYHOM UCCIICIOBAHHH.
Cay4aiinble coObITHS M BepOSITHOCTb. [IOHsATHME O CilydallHOM ONbBITE W CIy4yailHOM COOBITHH.
Yacrota  ciyvaitHoro  coObITus.CTaTUCTHYECKUII  MOAXOA K  TOHATHUIO  BEPOSITHOCTH.
BeposiTHOCTUIIPOTUBOIONIOXKHBIX cOObITHM. He3aBucumpie coObITHSA. YMHOXEHHE BEPOSTHOCTEH.
JlocToBepHble M HEBO3MOXXHBIE CcOObITHS. PaBHO BO3MOXHOCTH coObITHH. Kiaccuueckoe
OIpeIEIICHUE BEPOATHOCTH.
KomOunaropuka. Pemienne KoMOMHAaTOpHBIX 3amad mnepebopomBapuanTtoB. KomOuHaTopHOE
npaBmiio yMHOXeHus. [lepecranoBku u hakropuar.
JIOTUKA U MHOXECTBA
TeopeTuK0-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, 3JE€MEHTMHOXXECTBA. 3aJaHUE MHOMXECTB
MEPEYHCICHUEM DIIEMEHTOB, XapaKTepUCTUYECKHM CBOMCTBOM. CraHmapTHele 0003HAUYEHUS
YHCIOBBIXMHOKECTB. [lycToe MHOXecTBO M ero obo3Hauenue. [loamuHoxkecTBo.OO0beTUHEHNE U
IIEpECeYeHNEe MHOXKECTB, Pa3HOCTh MHOKECTB.MIImrocTpanus OTHOLIEHUM MEXIy MHOKECTBaAMH C
noMolbouarpamMm Jiinepa — BeHHa.
JJieMeHThI JorukM. [{oHsATHE O PaBHOCUIIBHOCTH, CJIE€I0BAaHUH, YIIOTPEOICHHUE JIOTHUECKUX CBA30K
eciu ..., mo ..., 8 MOM U MOJbKO 8 MOM Clyyae, TOTUIECKUE CBA3KU U, UTU.
MATEMATHUKA B UCTOPUYECKOM PA3BBUTUU
Uctopuss popmupoBaHusi TOHSTHS 4YHUCIA: HaTypalbHbIE YHWCIA,ApOOH, HEIO0CTaTOYHOCTH
palMOHANBHBIX YHUCEN AJII TeOMETPUYECKUX H3MEpPEHUM, HppanuoHanbHble uucia. CTapuHHbIE
cuctembizanucu uucen. [poou B Basunone, Erunrte, Pume. OTKpbITHE IECATUYHBIX ApOOEi.
Crapunnble cucteMbl Mep. JlecaTuynble apoOunm MeTpuyeckas cuctema wep. llosBrneHue
oTpunaTenbHblx uucen W Hyms. JI. Maraunkuit. JI. Diinep.3apoxxaeHue anreOpsl B HeOpax
apupmeTuku. An-Xopesmu. Poxnenue OykBeHHOM cumBoiuku. [1. @epma, ®. Buer, P. Jlekapt.
Ucropus Borpoca o HaxoxaeHuu GopMysl KOpHEH areOpandecknux ypaBHEHHH, HEPa3peIImMoCTh B
panukanax ypaBHEHUH cteneHu, Oonbiiel yetelpéx. H. Tapranss, x. Kapaano, H. X. AGens, O.
lNanya.l3006peTenne MeToza KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTHICOMETPUUECKUE OOBEKTHI Ha
sa3plk  anreOpel. P. Jlekaptr u II. ®epma. Ilpumepbl pa3nuyHbBIX CHCTEM KOOpPJMHAT Ha
mockocT.3anava Jleonapno I[Muzanckoro (Oubonayun) o kponukax, yrcia Gudbonauyu. 3agada o
IaXMaTHOW J10CKe.MICTOKM TEOpUHM BEPOSTHOCTEN: CTPAXOBOE JeJ0, a3apTHbleurpsl. 1. depma u b.
[Tackains. . bepnymmu. A. H. Koamoropos.



4. Taﬁ.lmua TEMATHIECCKOTO pacnpeacjicausa KoJauvecrsa 4acoB:
Auaredpa 7 kiace
Ne mynkra Copnepxanue maTepuana Komnnue XapakTepuCTHUKa OCHOBHBIX BUJIOB JIESITEIbHOCTH YUEHUKA (HA YPOBHE YUeOHBIX AEHCTBUIN)
CTBO
4acoB
I'naBa 1 BroipakeHusi, TO:K1eCTBa, 26
YPaBHEHUSA
1. Beipakenus 5 HaxoauTh 3Ha4€HNs YMCIOBBIX BBIPAKEHUH, a TAKXKE BBIPAKEHUH C IEPEMEHHBIMU IIPU
2 ITpeoOpa3oBaHue BbIpakxeHU I YKa3aHHBIX 3HaYEHUAX IIEPEMEHHBIX. Mcnonb30BaTh 3HaKkH >, <, ,
KonTponbnas padora Ne 1 6 YUTATh U COCTABJIATH JIBOMHBIC HEPABEHCTBA.
3. YpaBHEHHUsI C OTHOU 1 BoinonHATe npocreiinue npeodpa3oBaHysl BEIPaKEHUI: MPUBOAUTD MOI0OHBIE caraeMsle,
4. IIEPEMEHHOMN pacKpbIBaTh CKOOKH B CyMME WJIM PAa3HOCTH BBIPAKEHUH.
CraTucTuuecKuexapakTepucTi 9 Pemats ypaBHeHMsI BUa ax = b Ipu pa3InYHBIX 3HAUEHUSAX a U b, a Takke HECTIOKHBIE
ku KonrpomnbHast paGora Ne 2 YPaBHEHUS, CBOAAIIMECS K HUM.
4 Hcrnons30Batk amnmapaT ypaBHEHMM IS PEIICHHS TEKCTOBBIX 3a[a4, UHTEPIPETUPOBATh
1 pe3ynbTaT. Mcnonb30BaTh NPOCTENIINE CTATUCTUYECKUE XapaKTEPUCTUKU ( CpeHEE

apI/I(bMCTI/IquKOC, pa3Max, MoJia, MCI[I/IaHa) IJId aHaJIM3a psaaa JaHHbIX HECIOKHBIX

CUTyalluiX.




I'naBa 2 DyHKIUN 18
Bbruucnate 3HaueHus pyHKIUY, 3aaHHON (hOpMYIION, COCTABIATh TaOIULIbl 3HAUCHHH
5. OYHKIMY U UX rpapuku 7 ¢byuxuu. [1o rpaduky QyHKIMHM HAXOIUTH 3HAUCHHUE (DYHKIIUU 110 U3BECTHOMY 3HAYCHHIO
6. JIuneiinast pyHKIMSA 10 apryMeHTa U pemaTh 00paTHyto 3a1a4y. CTpOUTh TpagyKH MPSIMO MPOIOPIIUOHATBHOCTH U
KonTpoabnas padora Ne3 1 JTMHEWHOW (YHKIIMU, ONUCHIBATh CBOMCTB ATUX QyHKIUH. [loHMMaTh, Kak BIHMET 3HAK
Kod¢duIMeHTa KHa pacHOI0KEHUE B KOOPAUHATHOM MJI0CKOCTH rpaduka GyHKIuU y = kX,
rie k =0.xak 3aBUCUT OT 3HaYeHUH K 1 b B3auMHoOe pacnosioxkeHue rpagukoB ABYX QyHKIHIMA
Bujga y=kx+b. aTepnperupoBars rpaduku peanbHbIX 3aBUCUMOCTEH, OIMCHIBAEMBIX
dbopmynamu Buna y=kx. rae k=0 u Y=kx+b
I'naBa 3 CreneHsb ¢ HaTypaJIbHBIM 18
roKazaresem
BbruucnsaTe 3HaueHus BbIpaXeHUH BUA a, I7Ie a- IPOU3BOJILHOE YHCIIO, N- HATYpajIbHOE
7. CreneHb u ee CBOWCTBA 10 YHCII0. YCTHO ¥ MIUCBMEHHO, a TAK)KE C MTOMOIIBIO0 KaIbKyasTopa. DopMymupoBaTs,
8. OnHowIEeHBI 7 3aMKChIBaTh B CHMBOJIMYECKON (hopMe U 0OOCHOBBIBATH CBOMCTBA CTENIEHU C HATYPaJIbHBIM
KonTtponbHas padora Ned 1 nokasareseM. [[puMeHsTh CBOWCTBA CTENEHN s TpeoOpa3oBaHus BeIpaXKeHUH. BHIOIHATD
YMHO>KEHUE OJTHOUYJIEHOB U BO3BEJICHUE OJHOUJICHOB B cTeneHb. CTPOUTh rpaduKu QyHKIUI
y=X U y=X .
Pemats rpaduyeckn ypaBueHus x =kx+b, x = kx+b, rae u k u b- HekoTOpbIe yncna.
I'naBa 4 MHoro4JieHbl 23




3anuceIBaTh MHOT'OYJICH B CTaHAApTHOM BUAE, OIPECACIIATh CTCIICHb MHOT'OYICHA. BrimonaaTs

9. CymMma 1 pa3HOCTB 4 CJI0)KEHHE U BbIUMTAHUE MHOTOWICHOB, YMHOKEHUE OJJTHOUICHA HA MHOTOUYJIEH U MHOTOYJICHA
MHOT'OYJIEHOB Ha MHOT'OWIEH. BBINONHATH pa3ioxeHrue MHOTOYJIEHOB HA MHOKUTEIH, UCII0JIb3Ysl BBIHECEHUE
MHOXHTEJIS 38 CKOOKH U CIIOcO0 rpynmupoBKH. [IpuMeHsSTh NeicTBUS C MHOTOUYWIEHAMH MIPH
10. [Ipou3BeneHue oqHOUIEHA U 7 pelIeHnr pa3HOOOpa3HbIX 3a/1a4, B YACTHOCTH MPH PEIICHUH TEKCTOBBIX 337a4 C IOMOIIBIO
MHOTOYJICHA ypaBHEHHUIA
KonTponbnas padora Ne 5 1
11
[Ipou3BeneHre MHOTOUYJIEHOB 8
KontponbHast padora Ne 6 1
I'nasa § DopMyJbl COKPAILLIEHHOT O 23
YMHOKEHHU S
KBanpat cymmbl 1 kBagpar Jloka3pIBaTh CripaBeAJIMBOCTh (POPMYJII COKPAIIEHHOI'O YMHOKEHHUS, IPUMEHSTh UX B
12 pa3HOCTH 6 Mpeo0pa30BaHUSX 1IENIbIX BHIPAKEHHUI B MHOTOWIEHBI, a TAKXKe JIsl pa3I0’KEHUsI MHOTOUJIEHOB
Pasnocte kBagparoB. Cymma u Ha MHOXUTeNU. Mcnonp30BaTh pa3nuvHbie MpeoOpa3oBaHus HENbIX BRIPAKESHUN TTPH PEIICHUN
13 pa3HOCTh KyOOB 6 yYpaBHEHUH, JOKA3aTEIbCTBE TOXKIECTB, B 33J]a4aX Ha JEIUMOCTb, B BBIYUCIICHUU 3HAaYECHU N
KonTpomnpHas pabora N7 1 HEKOTOPBIX BBIPAKEHUN C TOMOIIBIO KATBKYISATOPA.

[IpeoOpazoBanue MeIbIX




14 BBIpOKCHUI 8
Kontposbras padota Ne§ 1
I'naBa 6 Cucrembl JTHHEHHBIX 17
YPaBHeHUil
JIuHeliHble ypaBHEHUS C IBYyMs OmnpenensTs, ABISAETCA JIM Hapa YUCEN PeIIeHUEM JaHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMU.
12 MIEPEMEHHBIMH U UX CHCTEMBI 6 Haxoauth myTém nepedopa Lesble peleHus JIMHEHHOr0 YpaBHEHUs C ABYMs [IEPEMEHHbBIMHU.
Pemenue cucrem JIMHEHHBIX Crpouts rpaduk ypaBHenus ax+ by = c¢,rnea=0 wim b = 0. Pemars rpadguueckum criocobom
ypaBHEHUH CHCTEMBI JINHEHHBIX YpaBHEHUH ¢ IByMs epeMeHHbIMU. [IpuMeHsaTh crioco0 NoCTaHOBKHU U
Konrtponbnas pabora Ne 9 10 Croco0 CIOXKEHUs MTPU PELICHUN CHCTEM JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.
1 Pemartp TekcTOBBIE 3a/1a4M, UCIIOB3YS B KAUECTBE aIreOpanyeckoil Moieu CUCTEMY
ypaBHeHUH. IHTEpIpeTHpOBaTh pE3yJIbTaT, NOJIYYCHHBIA ITPH PEILIEHUN CUCTEMBI.
IloBTOpPEHME 11
Wrorosslii 3auer 1
HToroBast KOHTpoJIbHas paboTa 2




8 knacc

Ne Copepxanue maTepuaia Konnue XapakTepuCcTUKa OCHOBHBIX BUJIOB JICSITEIHHOCTH YUCHUKA (HA YPOBHE YUEOHBIX
IYHKTa CTBO JICUCTBUI)
4acoB
I'naBa 1 PanuonanbHbie q1podu 30
1. PannonanbHbie 1pobu 1 ux ®opMyIMpOBaTH OCHOBHOE CBOMCTBO PALlMOHAIBHOM IpOOH U IPUMEHSATD €ro s
CBOICTBa 5 npeoOpa3oBaHus IpoOeii. BRIMOTHATH Cli0KeHUE, BBIMUTaHUE, YMHOKEHUE U JICTICHUE
2. panmroHambHBIX APo0Eii, a TakKe BO3BECHUE IPOOH B CTEIICHb. BHIMONHATE pa3anyHbIe
CyMmMa 1 pa3HOCTb Apooeit 8 peoOpa3oBaHUs PAIIMOHAIBHBIX BEIPAXKCHHH, TOKA3bIBaTh TOXKISCTBA. 3HATH CBOHCTBA
3. ¢bynkuun y=kx, rae k He = 0, 1 ymMeTh cTpouTh ee rpaduk. Mcmonbp30BaTh KOMITBIOTED
KonTponbnas padora Ne 1 1 JUISL KCCIIEIOBaHUS MOJIOKEHUSI IpadKa B KOOPIMHATHON IVIOCKOCTH B 3aBUCUMOCTH OT
[TpousBenenue u yacTHOE k.
npobeit 15
KonrtponbHast padora Ne 2 1
I'nasa 2 KBagparabie KOpHHI 25
4. JleficTBUTENbHBIE YKCIIA 3 [IpuBOINTE MpUMEPHI pallMOHATIBHBIX U UPpALlMOHANBHBIX yhces. HaxonuTs 3HaueHus
Apudpmernueckuii apumeTHyecKux KBaJIpaTHBIX KOpHEH, UCHOJB3Ys MPU HEOOXOAUMOCTH KaJbKYISTOP.
KBaJIpaTHbIN KOPEHb 6 Jloka3bpIBaTh TEOPEMBI O KOPHE U3 MPOU3BEACHUS U APOOHU, TOKIECTBO ,
6. CaoiicTBa apupMeTHIECKOTO MPUMEHSATH UX B IPeoOpa3oBaHMsX BeIpakeHHH. OCBOOOXKIATHCS OT UPPALMOHATIBHOCTH
KBaJPaTHOT'O KOPHS 4

B 3HAMEHATENAX Ipo0ei BuIa . BEIHOCHTE MHOKUTEID




Konrponbnas padora Ne 3 1 3a 3HAaK KOPHS ¥ BHOCUTb MHOXHTEJb 1101 3HAaK KOpH:. Mcronab30BaTh KBapaTHbIE
KOPHU JUIs1 BBIPQXKEHUS IEPEMEHHBIX U3 TEOMETPUYECKUX U (PU3NUECKUX (POPMYIL.
7. [IpuMeHeHne CBOWCTB Crpouts rpaduk QyHKIUN y= U WUTIOCTPUPOBAThH Ha TpadKe ee CBOMCTBA.
apu(METHIECKOTO
KBaJI[paTHOT'O KOPHS 10
KonTponbnas paborta Ne 4 1
I'naBa 3 KBaapaTHbie ypaBHeHHs 30 Pemate kBasipaTHble ypaBHeHus. Haxoqute mog0opoM KOpHH KBaJpaTHOIO ypaBHEHUS,
uCronb3ys TeopeMy Buera. MccnenoBars KBaJpaTHbIe YpaBHEHUS 110 TUCKPUMUHAHTY U
8. KBagpaTHOoe ypaBHEHUE U €T0 16 ko3 duurentam. Pemats ApoOHbIE palliOHAIbHBIE YPaBHEHHUS, CBOJSl PELIEHHUE TaKUX
KOpHHU YpaBHEHMH K PELICHUIO JIMHEMHBIX U KBaJPAaTHBIX YPABHEHUH C MOCIIEYIOIUM
HCKJIIOUEHUEM ITIOCTOPOHHUX KOPHEH. Pelare TEKCTOBBIE 3a/1a4u, UCIIOJIB3YS
KBaJIpaTHbIE U JPOOHBIC YpaBHEHUS.
Kontponbnas padota Ne5 1
0. JpoOHble paloHaIbHbIe
ypaBHEHUs 12
KonrtponsHas padora Ne6 1




I'masa 4

10.

11.

HepaBencrBa
YucnoBble HEPAaBEHCTBA U UX
CBOICTBA

Kontposbnas padora Ne 7

HepasenctBa ¢ onHoM

MEPEMEHHOMN U UX CUCTEMBI

Kontponbnas padora Ne 8

24

13

(-DOpMy.]'II/IpOBaTB 1 JOKAa3bIBaTh CBOMCTBA YHCJIOBBIX HCPaBCHCTB. Hcmons3oBaTh alrrapar
HEPABCHCTB I OCHKU IMOIPEIMHOCTHU U TOYHOCTHU HpI/I6J'II/I)KeHI/IH. HaXO,Z[I/ITB
MEPECCUCHUEC U O6’LCI[I/IH6HI/I€ MHOKECTB, B YaCTHOCTH YK CJIOBBIX IIPOMECIKYTKOB. Pemate
JIMHEIHBIC HCpPaBCHCTBA. Pemrate cucteMbl TUHEHHBIX HCPaBCHCTB, B TOM YUCJIC TAKHX,

KOTOPBIC 3allMCaHbl B BUAC HBOﬁHBIX HCPaBCHCTB.




I'naBa § CreneHb ¢ HeJIbIM 13
nokasareJsjieM. JJ1eMeHThI 3HaTh onpeziesieHUe U CBOMCTBA CTENEHH C LIEIbIM MOKa3aTelIeM C LIeIbIM TOKa3aTeleM.
CTATHUCTHKHU [IpuMeHATH CBOMCTBA CTENEHU C LIEJIBIM ITOKA3aTeJIeM MPHU BBIOJHEHUH BBIYUCICHUN 1
12 CreneHs C LeTbIM 8 peoOpa3oBaHUU BhIpakeHU. VCIoIb30BaTh 3aMych YUCE B CTAHJAPTHOM BHUJIE JUIS
[I0KAa3aTeJIEM U €€ CBOICTBA. BBIPQXEHUS U COMIOCTABJICHUS pa3MEPOB OOBEKTOB, JUIUTEIHHOCTH MPOIIECCOB B
OKpY’KaroIlleM MHUpe.
Kontponbnas padorta Ne 9 W3Biiekath nHOOPMALIAIO U3 TAOJHI] YACTOT M OPraHU30BBIBATH HH()OPMAIIUIO B BHJIC
1 Ta0JIMI] 9YaCTOT, CTPOUTH UHTEPBAIBHBIN psifl. MIcronb30BaTh HATJSAIHOE TPECTABICHUE
13 DJeMEHTHI CTaTUCTUKU CTaTHUCTUYECKOM MH(OPMALINY B BUJIE CTOJIOUATHIX M KPYTOBBIX AHArpaMM, MOJIUTOHOB U
. 4 TUCTOIPAMM.
IToBTOpEeHHE 14
Hrtoroseiit 3auet 1
HrtoroBas KOHTpOJIbHAS 2

paborta




9 kiaacc

Neo Tema, ocHoBHOe conep:xanne | KomuuecTBo XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATENBHOCTH 00yYaroIerocs
4acoB Ha YpOBHE Y4€OHBIX JIEUCTBUIA
1o TeMaM (na yp i )
1 KBaapatuunas pyHkumus 22 Beruucisate 3HaueHus (QyHKIHMM, 33JaHHON (GOpMyINIOH, a TakkKe ABYMS H TPEeMs
- opmynamu. OnucelBaTh CBOWCTBA HKIIMA Ha OCHOBE UX TIpapuuecKoro
1.1 DyHKyuU U UX ce0UCMaa. 10 (opmy dy pag
y npencraBieHus. UHTepnpeTupoBaTh rpaduku pearbHbIX
Keaopammuuwiii mpexunen. . .
3aBucuMocTeil. [loka3biBaTh CXEMaTHYECKH IIOJIOKEHHWE Ha KOOpAUHAT HOMU
1.2 Keaopamuunas ¢hynkyus. 12 o2 2 2
Cimenennas gy MI0CKOCTH rpadukoB GyHKIUN y = ax”, y = ax’+ n, y = a (x — m)". Ctpoutsb rpaduk
VHEY GyHKIUH Y = ax™+ bx+ ¢, yMETb YKa3bIBaTh KOOPAUHATHI BEPIIMHBI IapaboJIbl, €€ 0Ch
CUMMETpUH, HalpaBlieHUE BETBEH MapadoIibl.
M306pakarth cXxeMaTHuecKd Trpaduk QYHKIUH y = X' YETHBIM M HEYETHBIM N.
o 4
[lonumath cMbich 3anuceit Buga 3i/a, Vau T. 1., rae a — HekoTopoe uncio.lmers
IIPEACTABJICHUE O HaXO0KICHUH KOPHEH n-1
CTEMNEHM C TOMOUIBIO KAJIBbKYJIATOpA
2 YpaBHeHusI U HepaBEeHCTBA 14 Pemarp ypaBHEHMsI TpeTbedl W 4YETBEPTOM CTENEHUC IIOMOIIBIO PA3JIOKEHHS Ha
€ O/IHO}i MepeMeHHOM MHOKUTEIM W BBEACHUSBCIIOMOTATENbHBIX IEPEMEHHBIX, B YaCTHOCTH pellaTh
OuKBaJpaTHbIE ypaBHEHUs. PemaTh ApoOHBIE pallMOHATIbHBIE YPaBHEHHUS, CBOJISA HX K
2.1 | Vpasuenus c oonou nepemennou 8 LEJbIM YPaBHEHUSM C TMOCIEAYIOLIEed NPOBEPKOW KOpHEW. Pemarte HepaBeHCTBa
. BTOpPOH CTEMEHH, UCHONb3ys rpaduyeckue IpejacTaBieHus. lcmonp3oBaTh MeETON
2.2 Hepasencmea ¢ oonoi 6
- MHTEPBAJIOB JUUIsl PELIEHHSI HECTIOKHBIX PAallMOHAIbHBIX HEPABEHCTB
nepemeHHou
3 YpaBHeHUsI 1 HEPABEHCTBA 17 Crpouth rpaduku ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU B MIPOCTEUIINX CITydyasiX, KOTaa
¢ ABYMS NepeMEeHHbIMHU rpadukoM siBisieTcs mpsimasi, mapabosna, runepoosa, OKpyKHOCTb. Mcronb3oBaTh ux
3.1 VYpaenenus c osyms 10 JUId Tpa)UyecKoro peleHusl CUCTEM ypaBHEHHMH ¢ JByMs NepeMEeHHBIMU. Perrath
nepemMeHHbIMU U UX CIocoOOM TOJICTAHOBKM CHCTEMbI JIBYX YypaBHEHUH C JBYMs NEpEMEHHBIMH, B
cucmemvl KOTOpBIX OAHO YpPaBHEHME NEPBOM CTENEHM, a APYroe — BTOPOM CTemeHM. Pemats
3.2 Hepasencmea c 08yms 7 TEKCTOBBIE 3aJjaud, HCIONb3ys B KauyecTBe aureOpandeckodl MOJENIH CHCTEMY
nepemeHHbLMU YpPaBHEHHH BTOpPOM CTENEHM C [JBYMs IEPEMEHHBIMHU; peUIaThb COCTABJIECHHYIO

u ux cucmemsnsl

CHUCTEMY, UHTEPIIPETUPOBATh PE3YIIBTAT




4 Apudpmerunyeckas 15 [IpuMeHsITh WHACGKCHBIE O0O3HAYEHUS JUIsl WICHOB  ITOCJICIOBATEIILHOCTEH.
U reoMeTpuYecKasi [IpuBoauTh NpUMEpPHl 3aJaHUsl IOCIENOoBaTeIbHOCTEH (GOPMYNON n-ro ujieHa u
NPOrpeccun PEKYPPEHTHOU bopmyoit. BeiBoguTh bopmyIbl n-ro YjIeHa
4.1 | Apugpmemuueckasn npoepeccus 8 apuQMEeTUUECKOMIPOrPECCU U TE€OMETPUUYECKON MNpPOrpeccud, CYMMBIIEPBBIX 7
YJICHOB apU(METUYECKON U TEOMETPUIECKOI porpeccuii, pemarpb 3a1a4u ¢
4.2 T'eomempuueckas npozpeccus 7 N
ucnoip3oBaHueM 3Tux Gopmyn. Jloka3plBaTh  XapaKTEepUCTUYECKOECBONCTBO
apu(pMETUUECKON U TEOMETPUUYECKON TPOTPECCHi.
5 DJieMeHTbl KOMOUHATOPHKH 13
1 TEOPHH BePOSATHOCTEH BremonnuTte mepebop BceX BO3MOXKHBIX BapHaHTOB Ui Mepecuéra OOBEKTOB U
5.1 Dnemenmvi KOMOUHAMOPUKU 9 koMOuHammii. [IpuMeHsTh NpaBuIO KOMOMHATOPHOTO yMHOXKeHHs. Pacro3HaBath
3aJla4M Ha BBIYMCIICHUE YUCIIA [IEPEe CTAHOBOK, pa3MELICHU, COUeTaHU U IPUMEHSATh
COOTBETCTBYIOIIKE (HOPMYIIbl. BBIUKCIATH 4acTOTy cllydailHOTO cOObITUSA. OLIEeHUBATh
BEPOATHOCTb CIy4ailHOro COOBITHSI C TIOMOIIBIO YAaCTOThI, YCTAHOBJIEHHOMN OIIBITHBIM
nyTéM. HaxonuTe BepOSTHOCTH CIydyallHOTO COOBITHSI HA OCHOBE KJIACCHUYECKOTO
onpezeneHus BepoATHOCTH. [IpMBOANUTH NMPUMEPHI JTOCTOBEPHBIX U HEBO3MOXKHBIX
COOBITHI
5.2 | HauanvHule ceedenus uz meopuu 4
eeposmHocmeti
6 IToBTOpEeHue 21 CocCTaBIISIIOT IJIaH U MTOCJIEA0BATEIbHOCTD IEHCTBUH.
OnucelBalOT COJEpP)KaHHWE COBEPIIAEMBbIX JIEUCTBUH C LENbI0 OPUEHTUPOBKHU
6.1 Ypaeuenus, nepasencmsa, 9 . .
. IIPEIMETHO-ITPAKTUYECKON WJIM UHOU JESATENBHOCTH.
CUCTENbL YpasHent BrIpaxxatoT CTpyKTypy 3a/1auu pa3HbIMHU CPEJICTBAMHU
6.2 PCyuiiyuu 4 Crnuuator cmocod W pe3yibTaT CBOMX JCHCTBUH C 3aJaHHBIM  JTAJIOHOM,
6.3 Hpogpeccuu‘ Dnemenmuwi 8 06H2lpy>KI/IBaIOT OTKJIOHCHUA U OTJINYMS OT dDTAJIOHA.

KOMOUHAMOPUKU

VYyarcs nepeBoaAUTh KOH(PIUKTHYIO CUTYallMIO B JIOTMYECKHM IUIaH U pa3pelaTth ee
KaK 3a/1a4y 4epe3 aHaJIu3 YCIOBHIA.

BoiiBuraroT 1 000CHOBBIBAIOT THIIOTE3bI, MPEIATAIOT CIIOCOOBI MX TMPOBEPKH.
BHOCAT KOpPpEeKTHBBI W JONOJIHEHHS B CIHOCOO CBOMX JICHCTBHH B cClydae
PacXO0KIEHHUS ITANOHA, PEaTbHOIO AEHCTBHUS U €0 MPOAYKTA.

YMEIOT MpeacTaBiIATh KOHKPETHOE COJEP)KaHWe M COOOMaTh €ro B MUCHMEHHON U
ycTHOH (hopme.

BhipakaroT CTpyKTypy 3a71auu pa3HbIMU CPEACTBAMU




OnpeAensioT MocaeI0BaTeIbHOCT POMEXYTOUHBIX IIEJICH C y4eTOM KOHEYHOTO
pe3yJbTara.
[TposBISIOT YBaXXHTEIBHOE OTHOIICHHE K MapTHEpaM, BHUMAaHUE K JHMYHOCTH

Apyroro, aa€KBaTHOC MEXKIIMYHOCTHOC BOCIIPHUATHUC.

Hrtoro

102yaca




5.CucTeMa OlleHKM IUIAHMPYEMBbIX Pe3yJibTATOB
OneHKa yCTHBIX OTBETOB 00y4a0IIMXCs
OTBeT OLleHUBAETCH OMMeEmKOU «5», ec1u 00ydarouiics:
MIOJTHO PACKPBUI COJIEpKAaHUE MaTepuaa B 00beMe, MPeayCMOTPEHHOM MPOTrpaMMOi U Y4EOHHKOM,
U3JI0’KHAJI MaTEPHUaJl TPAMOTHBIM SI3bIKOM B OIIPENEICHHOMN JIOTUYECKON IIOCIIEN0BATEIIBHOCTH, TOYHO
UCIOJIb3YSl MATEMATHYECKYH0 TEPMUHOJIOTHIO U CUMBOJIHKY;
MPAaBUIILHO BBIIOJIHUI PUCYHKH, YEPTEKH, IPadUKH, COMYTCTBYIOIINE OTBETY;
II0Ka3aJl YMEHUE WIIOCTPUPOBATh TEOPETUUYECKHE MTOJI0KEHHSI KOHKPETHBIMU ITPUMEpPaMH,
IIPUMEHSTh UX B HOBOM CUTYallU! ITPH BBIIIOJIHEHUH IIPAKTUYECKOTO 3aJaHus;
MIPOIEMOHCTPHUPOBAJ YCBOGHUE PaHee U3yYCHHBIX COMYTCTBYIOLINX BOMPOCOB, CHOPMHUPOBAHHOCTD
U YCTOWYMBOCTH UCIOIB3yEMBIX IPU OTPAOOTKE YMEHHUI U HABBIKOB,;
OTBEYAJI CaMOCTOSITEIbHO 0€3 HaBOJAIIMX BOIPOCOB yuuTenst. Bo3MoXKHBI 0J1HA - IBE HETOYHOCTH
IIPU OCBEILIEHUH BTOPOCTEIICHHBIX BOIIPOCOB WM B BBIKJIAJAKAX, KOTOPBIE YYEHHK JIETKO UCIIPABUII T10
3aMEUYaHUI0 YUUTEIS.
OTBeT OLleHNBaeTCs OTMETKOI «4», eciin
OH YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSIM Ha OLICHKY «5», HO IIPH 3TOM UMEET OAUH U3
HEJOCTATKOB:
B U3JI0KECHUH JIOMYIIEHBI HEOOIIbIIHE TPOOEBI, HE HCKa3UBIINE MATEMaTHYECKOE COIepIKaHue
OTBETA;
JOIYLIEHBI OJJUH — JIBA HEJIOYETA IIPU OCBEIIECHUN OCHOBHOI'O COACPKAHUS OTBETA, UCIIPABICHHBIC
10 3aMEYaHUIO YUUTEIS;
JOIYLIEHbI OIINOKa UK 0oJiee IBYX HEJ0YETOB IPU OCBEILEHUH BTOPOCTEIIEHHBIX BOIPOCOB WJIH B
BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO YUNUTEIA
OtMeTKka «3» CTABUTCA B CJIeIYIOUIUX CHAYYAAX:
HEMOJIHO WJIM HETOCJIEeI0BaTEeNbHO PACKPBITO COJEpKaHUE MaTepHralia, HO OKa3aHo ol1ee
ITIOHUMAaHHE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUISI TaJIbHEHUILEr0 YCBOCHUS
IIporpaMMHOro Matepuaina (onpezaeneHuble « TpeGoBaHUAMU K MaTEMaTHUECKOW MOJIrOTOBKE
YUaLIUXCSI»);
MMEJNHCh 3aTPyIHEHUS WIN JOMYILEHbI OIIMOKH B ONPEIEICHUN MOHITUH, UCTIOJIb30BaHUU
MaTEMaTHYECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKIIA/IKaX, UCIIPABIEHHBIE NIOCIIE HECKOJIBKHUX
HaBOJSILUX BOIIPOCOB YUUTES;
YYEHHK HE CIPABWICS C IPUMEHEHHEM TEOPUU B HOBOW CUTYAIIMH IPH BBIIIOJHEHUH ITPAKTHYECKOTO
3aJlaHusl, HO BBITIOJHWII 33JaHUsI 00513aTEIbHOTO YPOBHS CJI0KHOCTH 110 JJAHHOU TEME;
IIPU 3HAaHUM TEOPETUYECKOTr0 MaTepraa BbIsIBIIEHA HEJOCTaTOUHas C(POPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.
OtMeTKka «2»CcTaBUTCH B CJAEAYIOIIMX CIydasix:
HE pacKpbITO OCHOBHOE COJIEpyKaHHE Y4eOHOro MaTepuaa;
o0OHapy>KeHO He3HaHHE WJIM HEIOHMMaHHe YUYEeHUKOM OoJbIieil i Hanbosee BaXXHOM 4acTu
y4eOHOro MaTepuana;
o JONYIIEHbl OIIMOKM B OIpEIeJIeHUN TOHATHHA, IPH MCIOJB30BaHUM MaTeMaTHYeCKON
TEPMUHOJIOTHH, B PHUCYHKaX, 4epTekax HIM rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIPaBIICHBI
ITOCJIE HECKOJIBKUX HAaBOJAIIUX BOIIPOCOB YUUTEIS.
Ouenka nucomeHHbIX padom 00y4aI0UXCH
OTMmeTKa «5»CTaBUTCH, €CIN:
. paloTa BBINOJIHEHA TOTHOCTHIO;
o B JIOTUYECKHUX PACCYXKICHHUIX 1 000CHOBAHUU PEIIEHUS HET MPOOENIOB U OLIMOOK;



° B PEIICHUU HET MATEMATHYECKUX OMHOOK (BO3MOXKHA OJIHA HETOYHOCTh, OITUCKA, HE
SIBJISTFOINASICS CJIC/ICTBUEM HE3HAHUS MIIM HETIOHUMAaHUS Y4eOHOTO MaTepuana).
OTtMeTKAa «4» CTABUTCS, €CJIH:

L4 pa60Ta BBITIOJIHEHA ITOJIHOCTBIO, HO 000CHOBaAHMS IIATOB pE€IICHUA HEAO0CTAaTOYHbL (CCJ'II/I
YMCHHC 00OCHOBBIBATh pacCyKa€Hus HE ABJIAIOCH CIICHNAIbHBIM 00BEKTOM HpOBepKI/I);
L4 A0IylI€Ha OJHa OIIMOKa HJIH ABa-TpHU HEAOUCTA B BBIKJIAAKaX, pUCYHKaX, YCPTEKaAX NI

rpadukax (eciau 3TH BHIIBI PaOOTHI HE SBIISUIUCH CTICUAIBHBIM OOBEKTOM ITPOBEPKH).

OtmeTka «3» CTaBUTCS, SCIIH:

° JOTYIIIEHBI 00Jiee OJHOW OMMOKH Wi 00Jiee IBYX-TPEX HEJIOUETOB B BBIKIIAJKAX, YEPTEKAX
uu rpaduKax, HO yJaliuics BIajeeT 00s3aTeIbHBIMA YMEHUSMH T10 TTPOBEPSIEMON TeMe.
OT1MmeTKa «2» CTaBUTCS, SCIIM:

° JOMYIIEHBI CYIIIECTBEHHBIE OITMOKH, TTOKA3aBIIIKE, YTO yUaAITUICS HE BIaICET
00s13aTeTbHBIMA YMEHHSIMHE 110 JAHHON TeME B TTOJIHOHM Mepe.

Kpurepuu ommodox

K rpyo0 b1 MommokaM oTHOCATCSA OUIMOKH, KOTOPbIe OOHAPYKUBAIOT HE3HAHUE YYaAIUMUCS
(dbopMyI1, IpaBUi, OCHOBHBIX CBOICTB, TEOPEM M HEYMEHHUE UX MPUMEHSATh; HE3HAHUE IPUEMOB
pellIeHus 3a/1a4, pacCMaTPUBAaEMBbIX B yUEOHHKAX, a TAK)KE BBIUMCIUTEIbHBIE OIIMOKH, €CJIM OHU HE
SIBJISIIOTCSI OITMCKOM;

K HerpyoO b MomudKkaM OTHOCATCS: IOTEPS] KOPHS WM COXPAHEHHUE B OTBETE IOCTOPOHHETO
KOpHsT; 0OTOpachiBaHue 0€3 0OBICHEHUI OJJTHOTO U3 HUX U PABHO3HAYHBIC MM,

K HexouYeTaM OTHOCATCS: HEPALMOHAIBHOE PELLICHHUE, ONUCKHU, HEOCTATOUHOCTh WU
OTCYTCTBHE MOSICHEHUI1, 000CHOBaHUH B peIICHUSX.
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