Ipunooicenue

OcHosHoll 00ueobpazoeamenbHOU NPOSPAMMbBL OCHOBHO2O
o0bue2o obpazosanus,

PABOYASA ITPOI'PAMMA
YYEBHOTI'O IPEJIMETA «AJI'EBPA»
7-9 KIIACC
BA30BbIH YPOBEHbD

1. INIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O IIPEAMETA, KYPCA

HporpaMMa IIO3BOJISACT ,Z[O6I/IB8.TBC$I CJICAYIOIIUX PC3YJIbTAaTOB OCBOCHUA O6pa3OBaTeHBHOI>'I nporpaMmMbl OCHOBHOTO 061_1_[61"0 06paBOBaHI/I$I:
JIUYHOCMHbIE:

V BeIMycKHUKa OyyT chopMHpOBaHBI

BBbINyCKHUK MONYYUT BO3MOKHOCTD TSI

¢dbopmupoBaHus

® OTBETCTBEHHOE OTHOIICHHWE K YUYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYarOIIMXCS K | °® BbIPAHCEHHOT
CaMOpa3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMHU K O0YYEHHUIO ¥ TO3HAHHIO,

yCmouuugou yueoHo-
NO3HABAMENbHOU MOmueayuyu u uHmepeca K




® OCO3HAaHHBIA BBHIOOp JaNbHEHIIEH WHIUBUAYAJIbHOW TpaekTopuu oOpa3oBaHUs Ha 0ase
OPMEHTHPOBKM B Mupe npodeccuii M NpoPecCHOHATBHBIX MPEANOYTCHUH,
YCTOWYMBBIX ITO3HABATEIBHBIX MHTEPECOB, @ TAK)KE OCHOBBI YBaKHUTEIHHOTO OTHOIICHUS K
TPYZY, OTBIT YU4aCTHsI B COLIMATBHO 3HAYUMOM TPY/IE;

® [EJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKH H
OOIIIECTBEHHON MPaKTHUKH, YYUTHIBAIOUIEE COLMAIBHOE, KYJIbTYpHOE, S3bIKOBOE, TYyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHUPA;

C yderom

YUYeHUIo,

® comoeHocmu K CGM006p0306aHul0 u
camosocnumaruro,

® KOomMnemeHyuu K 0bHOGIEeHUIO SHAHUU 6

PA3IUUHbIX 8UOAX 0esiMeNbHOCU,

* A0EeKBAMHOU NO3UMUBHOU CcaAMOOUeHKu u -
KOHYenyuu.

Memanpeomemmnule pe3yibmamaol:

YHuBepcaiabHbIe BrinyckHMK HayduTcs BBIITyCKHMK ITOJIy9UT BO3MOKHOCTh HAYUUTCS
y4yeOHble 1eiCTBUS

PeryasituBHbie * [ICTICTIONIATaHNIO0, BKJIOYAas IIOCTAHOBKY HOBBIX IIEJIeH, MPeoOpa3oOBaHUE | * CAMOCMOAMENbHO CMABUMb HOB8ble VieOHble
YHHBepcaJIbHbIE MIPaKTUYECKOM 3a/1a4l B IO3HABATEIIbHYIO; yenu u 3a0aqil;

yueOHbIe /1eiicTBUSA

¢ IJIAaHUPOBAHUTIO HyTeﬁ JOCTHIXXCHUA LICIIN,

* YCTaHABJIMBATH IICJICBBIC TIPUOPUTETHI,

* CaMOCTOSITEIPHO KOHTPOJMPOBATH CBOE BPEMS U YIIPABJIATH UM,

*OCHOBaM CaMOKOHTPOJISl, CAMOOIICHKH, IIPUHSATUSI PEIICHUN U OCYLICCTBICHHS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBHOM IESITEILHOCTH.

* OCHOBaM  camope2yisiyuu 8  Y4eOHOU U
NO3HABAMENLHOU  OesimelbHOCmU 8 hopme
OCO3HAHHO20 YNPABIEHUSI CEOUM NOBEOeHUeM U
0esimelbHOCmbIO, HANpaeienHoll Ha
docmudiceHue NoOCMAasieHHbIX Yeell,

* npunazamv GoJesvle YCUiUs U Npeoooiesand

mpyoHocmu U HpenAmcmeus  Ha  nymu
docmudiceHus yenell.
KoMMyHHKaTUBHBIE | ® yUUTBIBaTh pPa3HblE MHEHUS M CTPEMUTHCA K KOOPAWHALMHU PA3JIUYHBIX | * YUUMbIEAMb pasmovie uHmepecol u
YHHBepCaJbHbIE MO3ULIUNA B COTPYJHUYECTBE; 000CHO8bIBAMb COOCMBEHHYIO NOSUYUIO,

yueOHbIe 1eiicTBUSA

* popMynHpoBaTh COOCTBEHHOE€ MHEHHE U TIO3UIMI0, ApTyMEHTHPOBATH U
KOOPJMHUPOBaTh €€ C TMO3ULMUAMH MapTHEPOB B COTPYIHUYECTBE IpPHU
BBIPAOOTKE OOIIETO pelieHrs B COBMECTHOU JeSATEIbHOCTH;

* OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

* aJICKBaTHO HCIONB30BaTh PEUEBBIE CPEACTBA MJS PEIICHUS Pa3IMYHBIX
KOMMYHHKATHBHBIX 3a/1a4;

*BJIaJIETh YCTHOW U MUCHMEHHOU PEUblo;

* paboTaTh B TpyHIe — YyCTaHaBIWBaTh paboywe OTHOMmECHUs, IPHEKTUBHO
COTPYAHMYATH u CIOCOOCTBOBATh IPOAYKTHBHOM KOOIIEpaIuH;
*HHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB ¥ CTPOUTH NPOIAYKTHBHOE
B3aMMO/IEIICTBHE CO CBEPCTHUKAMHU U B3POCIIBIMU;

* oToOpakaTh B peun (omucaHue, OOBSCHEHHE) COAEpKaHHE COBEPIIAEMBIX

COTPYAHUYICCTBC

* Opamv Ha cebs UHUYUAMUBY 8 Op2aAHU3AYUU
CcO8MeCcmH020 Oelicmausl (0enosoe 1uoepcmaeo);

* ycmpausams — 2pynnogvle  00CyyHcoeHus U
obecneuusamv ~ 00MeH — 3HAHUAMU — MeHCOY
yneHamu epynnvl Oas NPUHAMuUs I exmuenbix
COBMECMHBIX peuleHUll;

*6  COBMeCMHOU  OesmelbHOCmU  4EMKO
Gopmynupoeams yeau epynnvl U NO3601AMb €€
VUACMHUKAM — NPOAGIAMb  UHUYUAMUEY  0J4
00CmudICeHUsl IMUX YeJlel.

B o6nacti UKT KOMIIETEHTHOCTH:

* co30a6ams SUPMYAIbHbIE MOOENU MPEXMEPHBIX
00beKmos.




JeiicTBUil Kak B (hopMe TPOMKOM COIMAIM3UPOBAHHOM pedud, Tak U B (opme
BHYTPEHHEHN peyu;
B o6xactu UKT KOMOETEHTHOCTH:

¢ CO3JJaBaTb pa3aIUYHBIE TCOMETPUUCCKUE OO0OBEKTBHl C HCIOJB30BAaHHEM
BO3MOXKHOCTEH CrelualIbHBIX KOMITIBIOTCPHBIX HHCTPYMCHTOB;,
¢ CO31aBaTb JuarpaMmbl Pa3INIHBbIX BHUI0B (aIIl"OpI/ITMI/ILIeCKI/Ie,

KOHHGHTyaJIbHBIe, KHaCCI/I(l)I/IKaL[I/IOHHBIe, OpFaHI/ISaHI/IOHHBIe, pOI[CTBa 158 Ilp) B
COOTBETCTBHUH C PEIIACMbIMH 3aa4aMHu;

* MCIOJIb30BAaTh BO3MOXXHOCTH AJIGKTPOHHOW TOYTHI Uil MH(OPMALKUOHHOTO
obMeHa;

* CTPOUTH MATEMATHYECKUE MOJICITH.

* UCNONIL306AMb  PA3IUYHLIE NPUEMBL  NOUCKA
ungopmayuu 6 Humepneme 6 xode yuebOHOU
oesmenbHOCmU.

ITo3HaBaTeIbHBIE
YHHUBepcaJbHbIE
yuyeOHbIe JeiCTBUS

* OCHOBaM peallu3alluy MPOEKTHO-UCCIIET0BATEIBCKON ACITEIIBHOCTH;

» ocHoBaM peanusauuu MKT-komrieTeHTHOCTH;

* OCYIICCTBJIATh PACIIUPEHHBIA IMOMCK HWH(POPMAIMM C UCIOJIb30BaHUEM
pecypcoB O0ubimoTek u MHTEepHEeT];

* CO3/1aBaTh M NMPEOOPA30BBIBATH MOJICIIH U CXEMBbI JIJISl PEIICHUS 3a/1a4;

* OCYIIECTBIIATh BBIOOpP HambOosee 3(PpPEeKTUBHBIX CIOCOOOB peIIeHUs 3a/1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* IaBaTh OIPEICIICHUE MTOHATHSIM;

* YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H;

* OCYIIECTBIISATh CPAaBHEHHE, CEPHANNI0O M KIACCH(PHUKAIUIO, CaMOCTOSTEIBHO
BBIOMpasi OCHOBAHUS M KPUTEPHH TSl YKa3aHHBIX JJOTHYECKUX OMepaIuii;

* CTPOUTH KJIaCCU(DHUKAIMIO HA OCHOBE JUXOTOMHYECKOTO JIEJCHHs (Ha OCHOBE
OTpUIAHUS);

* CTPYKTYPHpPOBATh TEKCTHI, BKIOYas yMEHHWE BBIICIATh TJABHOEC U
BTOPOCTETIEHHOE, TJIaBHYIO HJICI0 TEKCTa, BBICTPAaWBaTh MOCIEIOBATEIHLHOCTD
OTTMCHIBAEMBIX COOBITHI;

* pabotaTh ¢ MetaopaMu — TMOHHUMATh TEPEHOCHBIH CMBICT BBIPAKECHUIA,
MOHWMATh H YHOTPEOJIATH OOOpPOTHI pPEYH, TIOCTPOSCHHBIE HA CKPBITOM
yroa001eHIH, 00pa3HOM CONMKEHUH CIIOB.

. MIPUMCHSTH 9KOJIOTHYECKOE MBIIIICHHUE B M03HABATEIILHOM,
KOMMYHHUKATHUBHOM, COIIMATILHON MPAKTHKE U MPO(eCcCHOHATBHON OPUEHTAIINH.

* cmasumov  npodemy, apeymMeHmupoeams eé

AKMYaibHOCMb;

* 6bI0BU2AMNb 2unomesvl o CB5135X u
3AKOHOMEPHOCMSX cobvimuii, npoyeccos,
006vexmos;

* 0P2aHU306bI8AMb  UCCAEO08AHUE C  YENbIO

NPoGepKuU cunomes;
* deamsb YMO3AKNIOUEHUsl (UHOYKMUBHOE U NO
amanozuu) u 6b1600bl HA OCHOBE APSYMEHMAYUU,
* UCNOIL308AMb KOMNBIOMEPHOE MOOENUPOBAHUE
8 NPOEKMHO-UCCTIe008AMENbCKOT
oesmenbHOCmu,

7 kyacc Ajareodpa:

Y4YeHHK HAYYHUTCH

Y4yeHuk MOJYYIMT BO3SMOKHOCTD HAYIHUTCHA

PannonaJjibHbIE YHKCIa

])nOS’HClKOMMﬂ’IbC}l C NO3UYUOHHbIMU




1) noHUMaTh OCOOCHHOCTH JCCATUUHOMN
CHCTEMBI CUMCIICHHS;

2) BJIaJIeTh MOHSATUSMHU, CBSI3aHHBIMU C
JETMMOCTBIO HATypaIbHBIX YHCEIT,

3) BeIpaXkaTh YKCla B SKBUBAJICHTHBIX (pOpMax,
BBIOMpasi HanOoJIee TOIXOIAIIYIO B
3aBHCHMOCTH OT KOHKPETHOH CHTYaIlWH,

4) cpaBHHMBaTh U YIIOPSIA0YMBATH
paloHaIbHBIC YHCTIA;

5) BBITIOJIHATH BBIYUCIICHUS C PallMOHAIBHBIMU
YHCIIaMU, COYETast YCTHHIC M MUCHMEHHBIC
MPUEMBI BBIYMCIICHUH, IPUMEHSTh
KaIIbKYJISATOD;

6) UCTIOTIB30BATh MOHATHUS U YMEHUS,
CBSI3aHHBIC C MTPOITOPIIMOHATEHOCTHIO
BEJIMYWH, TIPOIIEHTAMHU B XOJI€ PEIICHUS
MaTeMaTUYECKUX 3a/Ja4 U 3a7a4 U3 CMEKHBIX
MPEAMETOB,

7)BBINOJIHATH HECIIOKHBIE IPAKTUYECKHE
pacu€Thl.

JelcTBUTEILHBIE YHCJIA
1) HCIIOJIb30BATh HAYAJIBHBIC ITPEACTABIICHUA O
MHOKECTBE JICUCTBUTEIBHBIX YUCET;

2) BJIAZACTD TOHATUCM KBAAPATHOI'O KOPHH,
IMPUMCEHATH €0 B BBIYMCIICHUAX.

HN3mepenus, npudInKeHsi, OLEHKHU
1) ucnonp30BaTh B XOJ€ PEIICHUS 3324
3JIEMEHTApPHbBIE MPE/ICTABJIEHUS, CBA3aHHbIE C

HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUSIMU BCIINYNH.

Auredpanyeckue BbIpasKeHHs
1) BnageTh MOHSATHUAMH «TOXKIECTBOY,

cucmemamyl CHUCIeHUs ¢ OCHOBAHUAMU,
OMIUYHBIMU OM

10;

2) yenybums u pazeunms npeocmasieHust o
HamypaibHblX YUCIAX U CEOUCMBAX
oenumMocmu,

3) Hayuumvcs uCnonb306ames NPUEMD,
PAYUOHATUIUPYIOUUE BbIUUCTEHUS,
npuobpecmu

NPUBLIYKY KOHMPOIUPOBANb BbIYUCICHUS],
8b10UPAsL NOOXOOAWULL OJis CUMYAYUU CNOCOD.

Pazeums npedCmagieHue 0 Yucie U YUCi08bix
cucmemax om HamypaibHvlx 00
0elicmeumensHblX Yucesl; 0 poau GblYUCIeHUll 8
Yen06eyecKoll npaKkmuke;

4) pazsumo u yenyoums 3HaHus 0 OECAMUYHOU
3anucu 0etucmeumenbHblX Yuce;
(nepuoouueckue

u Henepuoouueckue opoou,).

1)nonsamo, umo uuciosvie danuvie, KOMmopwie
UCNONBL3YIOMCSL 0TI XAPAKMePUCMUKU
00bEKMO8 OKPYACAIOU,e20 MUPA, AGNAIOMCSL
npeuUMyujecmeenHo NPUOIUNCEHHBIMU, YMO NO
3anucu npUOIUHNCEHHBIX 3HAYEHULL,
CO0ePACAUXCS 8 UHPOPMAYUOHHBIX
UCTOYHUKAX, MOXNCHO CYOUMb O
nozpewHoCmy NPUOIUNHCEHUSL,

2)nOHAMb, YMO NOSPEUWHOCIb Pe3YIbMama
8bIUUCTIEHUL OONIHCHA ObIMb COUSMEPUMA C
NOSPEUHOCBIO UCXOOHBIX OAHHBIX
8bINOIHAMb MHO2OULA208bLE NPEOOPA30B8AHUSL
PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSIS
WUpoKull Habop cnocobos u NPUEMos;

3) npumensmo mosicoecmeenHble




«TOXIECTBEHHOE MPeoOpa3oBaHMe», pelaTh
3ajjauy,

cojiepkamire OyKBeHHBIC JaHHBIE; padOTaTh C
dbopmynamu;

2) BBITIOJIHATH MPEOOPa30BaHUS BEIPAKECHUH,
COJIEPKALINX CTEIEHH C LEeJIbIMU
[IOKAa3aTesIMU U

KBaJ[paTHbIC KOPHH;

3) BBIMIOJIHATH TOXK/IECTBEHHbIE
peoOpa3oBaHus PAMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUIT

JeWCTBUI HaJl MHOTOWIEHAMH U
anredpanyecKkuMu 1po0sMu;

4) BBIIOJHATH Pa3yi0’KEHNE MHOTOUYIEHOB Ha
MHOXHTEJIH.

npeobpazoeanus OJisl peuweHus 3a0ad u3
PA3NUUHBIX PA30EN08

Kypca (Hanpumep, 075t HAX0HCOeHUs.
Haubo1bUe20/HaUMeHbUIe20 3HAYEHUS
8bIPAICEHUST). .

8 kiacce Agareopa:

Y4YeHUK HAYYUTCH

Y4yeHuk MOJYYIMT BOSMOKHOCTD HAYIHUTCHA

HCII0JIb30BaTh B XOJI€ pelICHUs 3a/1a4
3JIEMEHTapHbIE NPECTABIICHUS, CBS3aHHBIE C
NpUOIMKEHHBIMU 3HAUEHUSMU BEJITMYMH.
Auredpanyeckue BbIpasKeHUs

1) BnaseTh NOHIATUSIMU «TOXIECTBO»,
«TOKIECTBEHHOE MpeoOpa3oBaHue», pelaTh
3aJauH,

cojiepkalire OyKBeHHBIE JaHHBIE; paboTaTh ¢
bopmynamu;

2) BBINOJIHATH NPE0Opa30BaHUs BEIPAKEHUH,
COJIEp KaIlNX CTENEHH C LEIbIMU
MIOKAa3aTesIMU U

KBaJIpaTHbIE KOPHU;

3) BBINIOJHATH TOXKIECTBEHHbBIE
peoOpa3oBaHus pallMOHAIBHBIX BHIPAKEHUN
Ha OCHOBE MPaBUII

JNIEUCTBUM HaJ MHOTOWICHAMH U
anreOpandeckuMHu ApoOsMH;

4) BBIOJHSATH Pa3yIo’KeHNE MHOTOYICHOB Ha

1) nonsime, umo uuciosvie dannvie, KOMopbwie
UCNOABL3YIOMCA 018 XAPAKMePUCMUKU
00beKmos

OKpYJHcalouje2o Mupa, Aeiamcs
npeuUMyujecmeenHo nPUOIUNCEHHBIMU, YMO NO
3anucu

NPUOTUNCEHHBIX 3HAUECHULL, COOEPHCAUUXCSL 8
UHPOPMAYUOHHBIX UCTOYHUKAX, MONCHO
cyoums o

nocpeumHoOCmy NPUOIUIHCEHUSL,

2) NOHAMb, YMO NOSPEUHOCb Pe3VIbmama
BbIUUCTICHULL OONAHCHA ObIMb COUSMEPUMA C
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.
BbINOIHAMb MHO20ULA208bLE NPEOOPA30BAHUSL
PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSA
WUPOKULL HAOOP cnocob0o8 U NPUEMOS;
NPUMEHAMb TMOHCOECMBEHHbLE
npeobpazosanus Ol peuerus 3a0ay u3




MHOKUTEITH.
OcHoBHbIE NOHATHS. UK c/I0BbIE (PYHKIMU
1) noHMMAaTh ¥ UCHOIB30BATh
(yHKIIMOHATbHBIE IOHSTUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE

0003HauCHHUS );

2) cTpouTh TpaguKH FIEMEHTAPHBIX (PYHKIIHIA;
HCCJIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMA Ha
OCHOBE M3YUYEHUS MOBEICHUS UX TPa(UKOB;

3) moHuMaTh (PYHKIMIO KaK BaXKHEHIITYIO
MaTEeMaTHYECKYIO MOJIEIb JUIsl OTTMCAHUS
MIPOLIECCOB U

SIBJICHUI OKPYKAIOIIET0 MUPA, IPUMEHSATh
(GYHKIIMOHATBHBIN S3bIK U1 OMUCAHUS U
HCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bu3MYECKUMU BEeTHUYNHAMH.

YpaBHeHus

1) pewaTh OCHOBHBIE BU/Ibl PAllMOHAIBHBIX
YpaBHEHUH C OJHOM NepeMeHHOMN, CHCTEMBbI
JIBYX

YPaBHEHUI C IByMS IIEPEMEHHBIMY;

2) NOHUMAaTh YpaBHEHUE KaK BaKHEUIIYIO
MaTEMaTHYECKYI0 MOJIEIb /ISl OTIUCAHUS U
U3Y4YEHUS

pa3sHOOOpa3HBIX PeabHBIX CUTYAlUH, peIIaTh
TEKCTOBBIE 3aJ1a4M aIreOpanyecKuM METOI0M;
3) npuMeHsTh rpaduuecKue NpeICTaBIeHUs]
JUIS UCCIIEIOBaHUS YpaBHEHUH, HCCiIeI0BaHUs
"

pEelIeHNs CUCTEM YpaBHEHHH ¢ JByMS
IIEPEMEHHBIMH.

PA3TUYHBIX PA30€N08

Kypca (Hanpumep, 015l HAXOHCOEHUs.
Haubo1bUe20/HauMeHbUIe20 3HAYeHUS
8bIPAIICEHUSL).

4) npo6odums Uccied08aHUs, C6A3AHHbBLE C
usyueHuem c8oUCms YHKYUl, 8 Mom 4ucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE
2paPuUKo8 u3yueHHbIX QYHKYUL Cmpoumay
bonee

CodicHble epaghuru (KycouHO-3a0anHble, C
«BBIKOOMBIMUY MOYKAMU U M. N.);

5) ucnonvzoseamo ynkyuonaivrvle
npeocmasieHus U cotUCmaea QyHKyuu 0is
peuterus

MamemMamuyeckux 3a0ay U3 pasiuiHblx
pasoenos Kypca.

Yuenux nomyyum 603mM0x4cHOCHb:

1) osnaoems cneyuanvHviMu npUEMaAMU
peulenus YpasHeHull U CUCmem YpPaeHeHUll;
VBepeHHO

NpUMEHAMb annapam ypaeHeHuu

0J151 peuleHus pazHooopasHvix 3a0a4 U3
MAMeMAMuKU, CMEHCHbIX NPEOMemos,
NPAKMUKU;

2) npumensimo epaguueckue npedcmasieHus
0J151 UCCTIe008AHUS YPABHEHUT, CUCTEM
VpasHeHUl,

codepaicauyux OyKgeHHbvle KOIPhuyueHmul.

9 kaacc:
YYeHHK HAYYUTCS Y4YeHHK NOJYYHT BO3MOKHOCTh HAYYUTCS
HepaBenctBa 1) paznoobpasuvim npuémam doxkazamenbcmea

1) noHMMATh U IPUMEHSTH TEPMUHOJIOTHIO U

HepaeeHcme, Y6EPEHHO NPUMEHSMb annapani




CHUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBBIX
HEPABEHCTB;

2) pemiath JIMHEHHBIC HEPABEHCTBA C OJTHOU
IIEPEMEHHON U UX CHUCTEMBI; pelIaTh
KBaJIpaTHbIE

HEPaBEHCTBA C OMOPOi Ha rpadudecKue
MIpe/ICTaBJICHHUS;

3) IpUMEHATH anmnapar HEPaBeHCTB IS
pelIeHus 3a/1a4 U3 Pa3IUYHbIX Pa3/IesioB

Kypca.
OcHoBHbIe MOHATHS. YHCT0BbIE PYHKINH

1) noHUMaTh U UCIIOJIB30BATh
(byHKIMOHATIBHBIE TIOHSTHUS U SI3bIK (TEPMHHBI,
CHUMBOJIMYECKHE

0003HauCHHUS ),

2) ctpouTh TpaduKu AJIEMEHTAPHBIX (PYHKIINIA;
HCCIIEI0BaTh CBOMCTBA YUCIOBBIX (PYHKIIMN Ha
OCHOBE M3YyUYEHUs MOBE/ICHUS UX IPa(UKOB;

3) noHUMaTh (PYHKIUIO KaK BaKHEHIIIYIO
MaTeMaTHYECKYI0 MOJIENb JUIsl OITMCAHUS
MIPOIIECCOB H

SBJICHUH OKPY’KaIOIIEero MUPa, MIPUMEHSTh
(GYHKIMOHATBHBIH SI3BIK 1151 OTTMCAHUS U
UCCIIEIOBAaHMI 3aBUCUMOCTEN MeX 1y
(U3NIECKUMU BETMINHAMH.

YucJi0BbIe N0CJIEA0BATEIbHOCTH

1) mOHUMATP ¥ HCIIOITB30BATH SI3BIK
nocje10BaTeNbHOCTEN (TEPMUHBI,
CHMBOJIMYECKHE

0003HAYCHNUS);

2) NpUMEeHSTHh POPMYJIbl, CBSI3aHHBIE C
apu(pMeTHYECKON U T€OMETPUIECKOI
MPOTPECCUsIMU, U

anmapar, CQOpMHUPOBAHHBINA NIPU U3yYEHUN
JPYTUX pa3/IeNoB Kypca, K PEIIeHHIO 3a/1a4, B

HepaseHcma OJisl peueHus: pa3Ho0OPA3HbIX
MAMeMamuyeckux 3a0ay u 3a0ad U3 CMeNCHbIX
npeomemos, NPaKmuKu,

2) npumensmo epaghuueckue npeocmasieHus
OJ18 UCCIe008AHUSL HEPABEHCMNS, CUCTNEM
HepPaseHcma, cooepicayux OYKeeHHble

K03 puyuenmol

1) nposooums uccredosanus, césazanvie ¢
uzyueHuem c8OUCME QYHKYULl, 8 MOM HUcie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE
2papuKo6 u3yUeHHbIX PYHKYULL CMmpouUnms
bonee

CILOJICHbLE 2paguKu (KycouHo-3a0anHble, ¢
«BBIKOOMBIMUY MOYKAMU U M. N.);

2) ucnonvbzoeamo YHKYUOHAIbHBLE
npeocmasieHus u cotUCmaea QyHKyuu 0s
pewenust

MamemMamuyeckux 3a0ay U3 pasiuiHblx
pasoenos Kypcd..

1) pewame kKombuUHUpOBAHHbLE 3A0aYl C
npuUMeHeHuem Gopmyn n-20 wieHda u CyMmbl
nepevix n

YIEeHO8 ApUPMeMUIEeCKOl U 2e0MeMmPUiecKoll
npocpeccutl, RPUMeHsIsi nPU JMOM annapam
VPABHEHUll U HEPABEHCME,

2) noHumMams apuhmemuyeckyro u
2e0MEMPUYECKYIO NPOSPECCUU KAK (DYHKYUU
HamypaibHo2o

apaymenma, ceAa3vl8amsv apuhmemuieckyro
npocpeccuro ¢ TUHEUHbIM POCIOM,
2eoMempuyecKyio

— ¢ 9KCNOHEHYUATbHbIM POCIOM
npuobpecmu nepeoHaAUANIbHLIU ONbIM
opeanusayuu coopa OaHHbIX NPU NPOBEOeHUU
onpoca

00WeCMB8EHH020 MHEHUS, OCYWEeCMEIAMb UX




TOM aHanus, npedcmaeﬂﬂmb pes3yibmanibl onpoca 6

YHClie C KOHTEKCTOM U3 peaabHOU KU3HU. gude maobauyvl, OUAZPaAMMbl

. - npuobpecmu onvim nPo8edeHUs: CIy4aAuHbIX
OnucarejibHasi CTATHCTHKA 9IKCNEPUMEHMO8, 8 MOM YUCTE C NOMOUbIO
HCI0JIb30BaTh NIPOCTEMIINE CLIOCOObI KOMNbIOMEPHO20 MOOENUPOBAHUS,
MIPEJICTABJICHUS U aHAIN3a CTATUCTUYECKUX uHmepnpemayuy ux pe3yibmamos HeKOmopbiM
JTAHHBIX. CNeyuUanIbHbIM NPUEMAM PeUuleHUs]

. KOMOUHAMOPHBIX 3A0aH.
Crnyuaiinvle cooblmus u 6epoAmHOCHLb
HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U
BEPOATHOCTb CIy4alfHOTO COOBITHSI.
KomOunaropuka

penaTh KOMOMHATOPHBIE 331491 Ha
HAXO0XJICHHUE YHCcia O0BEKTOB UITN
KOMOMHAIIHIA.

2 COJAEPXAHHUE YUYEBHOI'O IPEJMETA, KYPCA

APUOMETUKA

PanmonanbHble ymcaa. PacmypeHne MHOKECTBA HATypalbHBIX YMCEN 0 MHOXECTBA LEJIBIX. MHOXECTBA LIEJIBIX YUCEN A0 MHOXKECTBA
panoHaNbHBIX. PalimoHaIbHOE YMCIIO KaK OTHOIIEHHE M /N, Tae m — Ieoe Ynucio, N — HatypaibHoe. CTereHb C HEelTbIM OKa3aTeNIeM.

JeiicTBUTebHBIe YMcaa. KagpaTtHelii kopeHb u3 yuciaa. KopeHb TpeTheil creneHH. 3amuch KOPHEH C MOMOIIBIO CTEHNEHH C JPOOHBIM
ITOKA3aTEeNIEM.

[Tonsatne 00 wuppanmoHanbHOM 4yHcie. MppallnoHaIbHOCTh YMCIa UM HECOM3MEPMMOCTb CTOPOHBI M JMaroHaiau Kaajpata. JlecsTHUHBIE
NpUOIMKEHNS HPPALMOHAIBHBIX 4ucesl. MHOXECTBO JEMCTBUTEIbHBIX YMCET; MPEJICTaBICHHUE JIEHCTBUU TENbHBIX YHUCEI OeCKOHEUYHBIMHU
JEeCATUYHBIMU Apo0siMu. CpaBHEHHE AEUCTBUTEIbHBIX YHCE.

Koopaunarnas npsimasi. M3o0paskeHue yncen TouKkaMu KOOPAUaTHOM npsiMoit. YKcI0BbIE MPOMEXKYTKH.

H3mepennsi, npudaInkeHHusi, ONeHKH. PazMepbl 00BEKTOB OKpYXaroIlero Mupa (0T 3JIEMEHTapHbIX yacTUll 10 BceneHHOM), IIMTENbHOCTD
MIPOLIECCOB B OKpY’KarollleM Mupe. BplneneHre MHOXHUTENS — CTENEeHM JecsATH B 3amucu yucia. [IpubnmkéHHoe 3HaueHUE BEIMYMHBI, TOUHOCTb
npubnmxenus. [Ipukuaka u oleHKa pe3yabTaToB BRIYHCICHUH.

AJI'EBPA

Auaredpanyeckue BbIpaskeHusl. bykBeHHbIE BbIpayKeHUS (BbIpaKEHUS ¢ IepeMeHHbIMU ). UnciioBoe 3HaueHne OyKBEHHOTO

BbIpakeHUs. JlomycTuMble 3HauUeHHs mepeMeHHbIX. [locTaHOBKa BhIpayKeHH BMECTO NepeMeHHBbIX. [IpeoOpazoBanuie OyKBEHHBIX BBIPAXKEHUN
Ha OCHOBE CBOWCTB apHU(PMETHUECKUX AeUCTBUNA. PaBeHCTBO OyKBEHHBIX BbIpa)keHH. T0XKIeCTBO.



Crenenb ¢ HaTypalbHbIM IOKa3aTenieM U e€ cBoicTtBa. OpaHouneHsl W MHorouwieHel. Crenenb MHorowieHa. CroxeHue,
BBIYMTAHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyJibl COKpAIEHHOTO YMHOKEHUS: KBaApaT CyMMBbI M KBaApatr pa3HocTH. DopMmyiia pa3HOCTH KBaJIpaTOB.
[TpeoOpazoBaHue 1ENOTO BIPAKCHHS] B MHOTOUJICH.

Pa3noxeHnne MHOro4JeHOB Ha MHOKUTEIU. MHOrouwieHsl ¢ oHOM nepeMeHHoi. Kopenb MHoOrowiena. KBajpaTHblil TpEXUJIEH; pa3iioKeHUE
KBaJIpaTHOI'O TPEXYJIEHA HA MHOKHUTEIH.

Anrebpanueckas Jpodb. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou. CrnokeHue, BEBIYUTaHUE, YMHOXKEHUE, JIeJICHUE anreOpanyeckux Apooeit.
CreneHb C 11eJIbIM TTOKa3aTeNieM U e€ CBOMCTBA.

PanmonaneHblie BRIpaXKEHUS U UX IpeoOpazoBaHusl. J{oka3aTeiabCTBO TOKIECTB.

KBanparaeie kopHu. CBoicTBa apu(METHYECKUX KBaJPAaTHBIX KOPHEH W UX MPUMEHEHHE K MPeoOpa3OBaHHUIO YHCIOBBIX BBIPAXKEHUI U
BBIYMCIICHUSIM.

YpaBHenusi. YpaBuenue ¢ ogHoit nepemenHoil. Kopenb ypaBaenusi. CBONCTBa YMCIIOBBIX paBeHCTB. PaBHOCWIBHOCTD ypaBHeHUH. JIuHeliHOe
ypaBHeHue. KBaapatHoe ypaBHeHHe: Gopmysa KOpHEH kBaapaTHOro ypaBHeHUs. Teopema Buera. Perienue ypaBHEeHMI, CBOAAIIUXCS K JTMHEUHBIM U
KBaJipaTHbIM. [IprMepsl pelieHus: ypaBHeHUI TpeTheil 1 ueTBEPTOil creneHeil. Pemenue 1poOHO-paliioHaIbHBIX YPABHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JInHEelHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, IPUMEPBI PEILICHHS] YPAaBHEHUM B LIEJIBIX

YHUCIIax.

Cucrema ypaBHEHU € JBYMs [I€pEMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI ABYX JTUHEHHBIX YPABHEHUN C ABYMS IIEPEMEH-

HBIMHU; PEIICHUE OACTAHOBKOU U C0KeHUEM. [IpruMepsl penieHrsi CUCTEM HEIMHENHBIX YPABHEHUN C IByMS IEPEMEHHBIMMU.

Pemenrie TeKCTOBBIX 3a7au anredpandeckum crnocodom. J[ekapToBbl KOOPAMHATHI HA MJIOCKOCTHU. ['paduueckas uHTEprnpeTanus ypaBHEHHUS C
IBYMS TIEpEMEHHBIMU. | 'padik THHEHHOTO ypaBHEHHS C IBYMsI IEPEMEHHBIMU; YTIIOBOI KO (UIIHEHT TPSIMOIA;

yCIIOBUE MapajuleNbHOCTH NpsAMBIX. ['paduku mpocTediux HENMWHEHHBIX ypaBHEHUU: mapabona, rumep0oiia, OKpYKHOCTh. I 'paduueckas
WHTEpPHNpETalys CHCTEM YPABHEHHI C ABYMS IEPEMEHHBIMU.

HepaBencrBa. YucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM INepeMEHHOW. PaBHOCWIBHOCTH HEpaBEeHCTB. JIMHENHBIE
HEpaBEHCTBa ¢ OJHOM nepeMeHHol. KBanpaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJTHOM NTEPEMEHHOM.

OYHKINN

OcHoBHBIE NOHATHA. 3aBUCUMOCTU MeX Ay BenuunHamu. [Tonarue Gynkuuu. O6siacTb onpeaesaeHns 1 MHOKECTBO 3HaUeHU

¢yaknun. CrocooOs! 3amanust QyHkuuu. ['paduk ynkumu. CoiictBa ¢QyHKIUM, MX oToOpakeHue Ha rpaduke. Ilpumepsl rpadukon
3aBUCUMOCTEH, OTpaXKarOLUX PEaabHbIE POLECCHI.

Yucaosble pyHkuun. OyHKINH, OMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX IpaduKHu 1 CBOMCTBA.
Jluneiinas gpynkuus, e€ rpaguk u cBoiictBa. KBaaparuunas pynkuus, e€ rpaduk u coiicta. CteneHHble QYHKIUN C HATYPaJIbHBIMH ITOKA3aTeIAMH 2
u 3, ux rpaduku u cBoiictea. ['paduku Gynkuuit y =y ,y=x3,y=|Xx|.

YucioBble MOC/Ie10BaTeIbHOCTH. [IOHATHE YMCIOBON MOC/IEAOBAaTENFHOCTH. 3aJjaHue IOCIEI0BAaTEIbHOCTH PEKYPPEHTHOU (Gopmynoil u
dhopmysoit N-To WieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyssl N-ro 4jieHa apuGMeTHUECKol U TeOMETPUUYECKON Nporpeccuii, CyMMBI MepBbIX N-
X wieHoB. M300pakeHne YineHOB apu(METHUECKOM UM TEOMETPUYECKOW TMPOTrpecCHid TOYKAMH KOOPJWHATHOW IUIOCKOCTH. JIMHEHHBIN U
9KCIIOHEHIMAIBHBIA pOCT. CII0KHbBIE POLIEHTHI.



BEPOATHOCTD U CTATUCTUKA

OmnmucaresqbHass cratucruka. IlpencraBieHune JaHHbIX B BuAe Tabuuu, auarpamy, rpaduxoB. CiyyailHas HM3MEHUUBOCTb.
CratucTudecKkue XapakTepUCTHKH Ha0opa JaHHBIX: cpeaHee apudmernueckoe, MeaMaHa, HauOOJbIIee W HAMMEHBIIEE 3HAYCHUA, pa3Max.
IIpencraBnenne o BBIOOPOUYHOM HCCIIEIOBAHUU.

Cayuaiinble COOBITHSI H BEPOSITHOCTBD. [IOHATHE O ClIy4alilHOM OIBITE U CITy4aitHOM coObITHH. YacToTa cirydaifHOro COOBITHS.

CratucTuyeckuil MOAXOJ K IOHATHIO BEPOSTHOCTU. BeposTHOCTH NpPOTHBONOIOXKHBIX CcOOBITHH. HesaBucumble coObITHA. YMHOXKEHHE
BEpOSATHOCTEN. JlocTOBepHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTB cOOBITHI. Kitaccuueckoe onpeneneHne BEpOSITHOCTH.

KomOunatopuka. Pemienne koMOMHATOpHBIX 3aaady mepebopom BapuaHToB. KomOuHaTtopHOe mpaBuiio yMHOXxeHus. IlepecraHoBku u
dakropuar.

JIOIT'UKA 1 MHOJXECTBA

TeopeTUKO-MHOKECTBEHHbIe NMOHATHS. MHOXECTBO, OJEMEHT MHOXXECTBA. 3aJlaHMe MHOXKECTB TMEPEUYHUCICHUEM HJIEMEHTOB,
XapaKTePUCTHYCCKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYCHHS YHUCIIOBBIX MHOXeCTB. IlycTroe MHOXECTBO M ero oOo3HaueHue. [[oaMHOKECTBO.
OObenuHeHNe U NIEpecedyeHre MHOXKECTB, Pa3HOCTh MHOKECTB. MimocTpanysi OTHOLICHUH MeXAy MHOXKECTBAMHU C IMOMOIIBIO Tuarpamm Jitnepa —
Bewnna.

DJieMeHThI JJoruKkH. [[oHsATHE O PaBHOCHIBHOCTH, CJIEIOBAaHUH, YIOTPEOICHNE JTOTHUYECKUX CBA3O0K eClU ..., MO ..., 8 MOM U MOJIbKO 8 MOM
cayuae, JJIOTUYECKUE CBSI3KU U, UTU.

2. TEMATUYECKOE IINTAHUPOBAHME
¢ YKa3aHMeM KOJINYeCTBA 4YaC0B, OTBOAMMBIX HA OCBOCHHE KAKI0H TeMbl.

XapakTepucTHKa OCHOBHBIX BU/I0B
AeSITeIbHOCTH YUYCHUKA
(Ha ypoBHe Y4eOHBbIX JeHCTBHIA)

ConeprxaHue MaTepuaJjia

7 Ki1acc

BbImonHATE ~ 2N€MEHTapHblE  3HAKOBO-CUMBOJIMYECKHE  JIEHCTBUS:
OpUMEHATh OYKBbI sl 00O3HAu€HWs] 4HCeN, Ul 3alucu  OOLIMX
YTBEPKACHUM; COCTaBIATh OYKBEHHBIE BBIPAXKEHUS IO YCIOBHUAM,
3aJJaHHBIM CJIOBECHO, IPeoOpa3oBbIBaTh alreOpanyeckue CyMMbl U
I'naBa . Anre6panyeckue Boipa:kenusi (11 yacos) NpPOU3BENEHUS  (BBIMOJHATH IPUBEJIEHUE MOJOOHBIX  CIIAraeMblX,
packpeiTHe CKOOOK, YHpOILEHHE NMpou3Be/eHuil). Bruuciare dnciaoBoe
3HaueHne OYKBEHHOTO BbIpaxeHHs. COCcTaBIATh (hOPMYIIbI, BBIpaXkarolne
3aBHCUMOCTH MEXJly BEJTMUNHAMM, BEIYUCIATH 110 (hopMyam.

[IpoBOINTE TOKa3aTENbHBIE PACCYXKACHUSA O KOPHAX YPAaBHEHUS C ONOPOM
Ha OIIpElelIEHUEe KOpHs, YUCIIOBbIE CBOMCTBA BhIpakeHUU. Pacrno3HaBaThb
JUHEUHBbIE YypaBHEHMs. Pemars JMHENHHBIE, a TakXe YpPaBHEHHS,
cBOJIIMECS K HUM. Pemarh npocreimme ypaBHEHHUs! ¢ HEU3BECTHBIM MO

I'nasa II. YpaBHeHusi ¢ 0AHMM HeU3BECTHBIM (8 4YacoB)




3HaKOM MOAYIs. Permarh TeKCTOBBIC 3a/laud alreOpandecKuM CrocoooMm:
MEpPEeXOUTh OT CJIOBECHOW (OPMYTUPOBKH yCIOBHS 3aJaud K
areOpanveckodl MOJEIH IYTEM COCTABJICHUS JHHEWHOTO ypaBHEHUS;
peliaTh COCTaBICHHOE ypaBHEHUE; HHTEPIPETUPOBATh PE3yJIbTaT.

I'nasa II1. OxHo41eHbI 1 MHOTOYJIeHBI (17 YacoB)

DopMyIHpOBaTh, 3aMMCHIBATh B CHMBOJIMYECKOH (hopMe 1 000CHOBBIBATH
CBOMCTBA CTENEHU C HATypaJIbHBIM II0KAa3aTeJeM; IPUMEHSTh CBOMCTBA
CTETICHH IS TpeoOpa3oBaHUs BBIPAKCHHU W BBIYHUCICHHUH. BBIMTOIHATH
JIEMCTBUSL C OJHOWIEHaMH M MHOrodjeHaMu. [IpuMeHsATH pa3inyHble
(hOpMBI CAMOKOHTPOJIS TIPH BBITIOJIHEHUU MPe0oOpa30BaHMil BRIPAKCHUI.

I'nasa IV. Pa3ioxxeHne MHOTO4JieHOB Ha MHOkHUTe M (17 yacoB)

Jloka3biBaTh (POpMyINBI COKpAIIEHHOTO YMHOXKEHHS, NPUMEHSTh UX B
peoOpa30BaHUAX BbIPAXKEHUHN U BHIUMCIICHUSX.

BbInONHATE  pa3ioKeHHWe MHOTOYWIEHOB Ha MHOXHUTEIU pa3HbIMU
crnoco0amu. BBIMOMHATE Pa3fioKeHHE MHOIOYJICHOB HAa MHOXKHUTENIU C
noMoipio  GopMyn Kyba cymmbl, KyOa pPa3sHOCTH, CYMMBI KyOOB,
pasHocTH KyOoB. Pemath ypaBHEHUs, IPUMEHssI CBOWCTBO paBEHCTBA
HYJTIO Ipou3BeieHus. [IpuMeHsTh paznuyabie (OpMBI CAMOKOHTPOIIS IPH
BBINOJIHEHUH [TpeoOpa3oBaHui.

I'naBa V. Anredopaundeckue apoom (19 yacos)

dopMynMpoBaTh OCHOBHOE CBOMCTBO anreOpanyeckod napodbu wu
OPUMEHATHh €ro A NpeoOpa3oBaHus IpoOel. BrimonHATh neilcTBus c
anreOpanyeckuMu ApoOsimu. Haxoautb nomycTumble 3HaueHUs OYKB,
BXOJIAIIUX B anredpanyeckyro aApoOb. Pemats ypaBHEHUS, CBOASIINECS K
JUHEHHBIM € JpoOHBIMU KO3 ¢uIMeHTaMH. BBINONHATE COBMECTHBIE
JIeMCTBUS HaJl BBIPAKEHUSIMH, COJIEPIKALIMMHU anredpanyeckue Jpoou.

I'naBa VI. JInneiinas ¢pynkuus u eé rpagux (11 yacos)

BbruncnsaTe 3HaueHus pyHKIMH, 3a0aHHbIX popMynamu (Ipu
HE00XO0IMMOCTH MCIIONB30BaTh KAJIbKYJISATOP); COCTABIATH TaOIMIIbI
3HaueHui QpyHkuuid. CTpouTh o Toukam rpaduxu GyHkiui. OnuceiBaTh
CBOMCTBA (DYHKIIMU HAa OCHOBE €€ rpa)uyecKkoro npeacTaBiIeHus.
MoaenupoBaTh peaabHbI€ 3aBUCUMOCTH, BbIPaXKaeMbl€ JTUHEMHOMN
¢byHkuuel, ¢ nomousio Gopmyi u rpaduxos. HTEpnpeTupoBaTh
rpaduKH peanbHbIX 3aBUCUMOCTeN. Vcnonb30BaTh QyHKIIMOHATIBEHYIO
CHUMBOJIMKY JIJIS1 3aIIMCH Pa3HOOOPA3HbIX (PaKTOB, CBSI3aHHBIX C TMHEHHOM
¢byHKIMeH, oboraias OnbIT BHITOJIHEHUS 3HAKOBO-CUMBOJINYECKHX
nerctBuil. CTpOUTH peueBble KOHCTPYKIMH C UCIIOJIb30BAHUEM
(GyHKIIMOHAIBHOU TEpMHUHONIOTHH. Vcrob30BaTh KOMIIBIOTEPHbBIE
IIPOrpaMMBI JUIsl HCCIIEI0BAHUS MIOJI0KEHNSI HA KOOPANHATHON IIIOCKOCTH
rpadvka TUHEHHON QYHKIIUN B 3aBUCUMOCTHU OT 3HAYEHUI

K03 PHUIIMEHTOB, BXOAAIMX B popmyiy. Pacno3HaBaTh TUHEHHYIO




¢ynkuuio. [Toka3piBaTh CXeMaTHUECKHU TOJI0KEHNUE Ha KOOPIMHATHON
mIockocTH rpadukoB GyHKIMK Buga y = kx, y = kx + b B 3aBucumoctu
OT 3Ha4YeHUH K03((PUIIMEHTOB, BXOIAIUX B (hopMynbl. CTpouTs rpaduk
byHKIHHA

y =| X |. Ctpouts rpaduk TMHEHHON (YHKIINHN; ONICHIBATh €r0 CBOMCTBA.
PacrniozHaBaTh npsiMyIo 1 0OpaTHYIO MPOIOPLUOHAIBHbIE 3aBUCUMOCTH.
Pemate

TEKCTOBBIE 33J]a4l Ha MPSIMYIO U 0OpaTHYIO MPONOPLUOHAIbHbIE
3aBUCUMOCTH (B TOM YHCJI€ C KOHTEKCTOM M3 CMEKHBIX AUCLUIUINH, U3
peabHOM KU3HH)

I'nmaBa VII. Cucrembl AByX ypaBHEHHUH C ABYMsl HEU3BECTHBIMU
(13 yacoB)

OHpeIIeHSITB, SABJIICTCA JIM I1apa YUCCJI pCHICHUCM JAHHOT'O YPAaBHCHUSA C
JIBYMsI HEU3BECTHBIMU; IPUBOAUTH IPUMEPHI PELICHUN YpaBHEHUH C
JIBYMsI HeU3BeCTHBIMU. CTPOUTH TpaKy ypaBHEHUH C IByMsI
HEW3BECTHBIMH, YKa3aHHBIX B coJepkanuu. HaxoauTs 1enble perenus
CHCTEM ypaBHEHHUH C IByMsl HEM3BECTHBIMU IyTEM riepedopa. Pemartp
CHUCTEMBI JIByX YPAaBHEHUI NIEPBOM CTEIIEHH C JBYMSI HEU3BECTHBIMHU.
Pemats TekcTOBBIC 3ajJadu, anre6pa1/1qec1<0ﬁ MOZCJIbIO KOTOPBIX SABJIACTCA
YpaBHEHUE C ABYMsI HEU3BECTHBIMU: MIEPEXOJAUTH OT CIIOBECHOU
(GOpMyJIMPOBKY YCIOBUS 3a/1a4M K aJireOpandeckoi MoJIeiu IMyTéM
COCTaBJICHUS] CUCTEMbI YPABHEHHI; pelIaTh  COCTABJIECHHYIO CUCTEMY
YPaBHEHUI; HHTEPIIPETUPOBATH pe3ynbTaT. KOHCTpyHMpOBaTh peyeBbIe
BBICKA3bIBaHUsl, DKBUBAJICHTHBIE IPYT APYTY, C UCIIOIB30BAHUEM
aJre0panvecKkoro U reoMeTpuYecKoro si3pIkoB. Mcnonb30Bath

b yHKIIMOHATBHO-TpadUUeCKue MPeCTaBICHUS A PEIICHUS U
WCCJICIOBAHUS] YPABHEHUI U CUCTEM.

I'nasa VIII. DieMeHTHI KOMOUHATOPUKH (6 YacoB)

BremonusaTe mepebop BceX BO3MOXKHBIX BapHAHTOB Ui Iepecuéra
00BEKTOB MM KOMOMHALMI 00HEKTOB.

[TpuMeHsTh paBUI0 KOMOMHATOPHOTO YMHOXKEHHS AJI PElICHUs 3a7ad
Ha HAaXOXJCHHE 4YKcClia OOBEKTOB, BApPUAHTOB WJIM KOMOWHAIUN
(IvaroHany MHOTOYTOJIbHHKA, PYKOIMOXATHS, YUCIO KOJOB, MIH(POB,
naposei

u T. 11.). [logCcYnTHIBaTh YHCIIO BAPUAHTOB C TOMOIIBIO TpadoB.

IloBTOpeHue (2 4yaca)

8 ki

accC

IToBTOpeHune Kypca aaredpsl 7 Kiacca

I'nasa 1. HepaBencrBa (19 yacos)

CpaBHUBaTh U YNOPSAJOUYMBATH pallMOHaJbHbIe uncia. dopMmynupoBaTh
CBOMCTBA YMCJIOBBIX HEPABEHCTB, MIUIKOCTPUPOBATHh UX HA KOOPAMHATHOU




NpsSMOHi, T0Ka3bIBaTh anredpanyuecku. IIpuMeHsTh CBOMCTBA HEPaBEHCTB
B XOA€ peweHus 3anad. Pacrno3HaBaTh JIMHEWHBIE HEPABEHCTBA,
YPaBHEHUsI U HEPABEHCTBA, B TOM YHUCJIE COJEPKAIlMEe HEU3BECTHBIC 110/
3HaKOM

Moayiis. Pemate  JIMHEHHBIE HEPABEHCTBA, CHUCTEMbl JIMHEHMHBIX
HEpPaBEHCTB, B TOM UYHCIE COJAEpP)KALME HEU3BECTHbIE I10J 3HAKOM
Moayiist. Mcrions3oBaTh

B NHCbMEHHONM MaTeMaTH4ecKOW peun oOO3HaueHHs U rpaduueckue
M300paXEHUSI  YMCIOBBIX  MHOXECTB, TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIUKY.

I'nasa II. Ilpuban:kénnbie Boruucaenus (18 yacon)

Haxonuth, aHanmM3upoBaTh, CONOCTABIATH YHCIOBBIE XapAKTEPUCTUKU
00BEKTOB OKpy»Karomiero mupa. Mcnons3oBaTe pasHbie (OpMBI 3allKch
IpUOIMKEHHBIX

3HAYeHMH; J1eJaTh BBIBOABI O TOYHOCTU NPUOMIDKEHUS MO UX 3allHCH.
BBITTONHATE BBIUUCIEHUS C PEAIBHBIMUA JaHHBIMU. BBIIOIHATE IPUKUIKY
U OLIEHKY pe3yJbTaTOB BbIUMCICHUU. MCronb30BaTh 3amuch 4YHUCEN B
CTaHJAPTHOM BHJIE JUIS BBIPAKECHHUS Pa3MEPOB OOBEKTOB, JIUTEIHHOCTH
MpOLIECCOB B OKpyXkatomeM wmupe. CpaBHHUBaTh YHUCIA U BEJIUYUHBI,
3aMyCaHHbIe C UCNOIb30BaHUEM cTeneHu 10. BoImonHATh BhIYMCIEHUS Ha
MUKPOKAQJIBKYJISATOPE MPH PELIEHUU 3a7a4 W3 CMEXHBIX IUCLUUIUIMH U
peanbHON IeVCTBUTEIIBHOCTH.

I'nasa I1I. KBaapatusbie kopau (12 yacoB)

IIpuBoguTe  NpUMEpHl  UPPALMOHAIBHBIX  4YKCEN;  PACIO3HABaTh
paloHaIbHbIE U MPpPALMOHAIBHBIE YKCIa; U300paXkaTh YUCIIa TOYKAMU
KOOpAMHATHOM NpsiMoi. ONUCBHIBATh MHOXKECTBO JE€HCTBUTENIBHBIX YUCEIL.
Hcnonp30BaTh B NMHCHMEHHOM MaTeMaTHYeCKOM pedr O0O03HAa4YeHHs U
rpadguyeckue U300paxeHns YUCIOBbIX

MHOXECTB, TEOPETHKO-MHOXXECTBEHHYIO  CHUMBOJMKY. JlOKa3bIBaTh
CBOWCTBAa apU(PMETHUYECKUX KBAJPAaTHBIX KOpPHEH; NPHUMEHATh HUX K
npeoOpa3oBaHnio BbIpakeHU. POpMyIUpOBaTh ONpEAeSIEHUuE MOHATUS
TOXKJECTBA, INPUBOJUTH IPUMEPHI PA3IUYHBIX TOXKIECCTB. BBIUHUCIATH
3HAQYEHMsI BBIPAKECHHM, COJEP)KAIIMX KBAJAPATHBIE KOPHH; BBIPAXKATH
NEepEMEHHbIE U3 TeOMETPUYECKHX U (U3UUECKUX (HOpMyI, COAepKalIIX
KBaJpaTHbIe KOpHU. HaxoInTh 3HaYeHNs KBaJApPAaTHBIX KOPHEH, TOYHBIE U
npuOIMKEHHBIE, TPU  HEOOXOIMMOCTH  HCIIONB3Ysl  KaJIbKYJIATOP;
BBIYMCIIATh 3HAYECHMS BBIPAXKECHUM, COJEP)KAIUX KBaJIpaTHbIE KOPHHU.
Hcnonb30BaTh KBajpaTHbIE KOPHHU IMpPH 3allUCH BBIPAXKEHUH U (OPMYIL
OneHrBaTh KBaJpaTHbIE KOPHM MEJIbIMU YHCIAMU M JIECATHYHBIMU




OpoOsMHU; CpaBHHBATh M YINOPSAAOYMBATH pAIlMOHAIBHBIE YHUCIA U
UPpALMOHAIIBHBIC, 3allMCaHHBIE C IIOMOLIbIO KBaJApaTHBIX KOPHEM.
[TpuMeHSATh TEOpeMy O COOTHOUICHHH CPEIHEro apu(METHYeCKOro Hu
CPEHEr0 TEOMETPUYECKOTO  IOJOKUTEIBHBIX uyucen. Mckmrodars
UPPALMOHAILHOCTD

U3 3HaMeHaress apoou.

I'masa IV. KBaagpaTHubie ypaBHenus (25 yacos)

IIpoBOINTH HOKA3aTEIbHBIE PACCYKACHUSA O KOPHAX YPABHEHUS C OIOPOM
Ha ONpEeNelIeHHe KOpHS, 4YHCIOBble M (YHKIMOHAJIbHbIE CBONCTBA
BBIPAKCHUM.

Pacrio3naBaTe THNBI KBaJpaTHBIX YypaBHEHHUW. Pemars KBajgpaTHbIe
YpaBHEHHUs, a TaK)K€ ypaBHEHMS, CBOJSLIMECS K HUM; pelaTh JApoOHO-
panMoHalIbHbIE YPABHEHUS, CBOJSAIIMECS K KBaJApaTHbIM. [IpuMenars npu
pELIeHUN KBaJpPAaTHOIO YPAaBHEHMsI METOJ PA3JIO0KEHHsS Ha MHOXKUTEIH,
METO/1 BBIHECEHHU S

MIOJTHOTO KBajparta, (hopMyy KOpHEH KBaJpaTHOTO ypaBHEHHs, (GOPMYILY
4€THOrO BTOpOro Kod(duiueHta, (Gopmyiny KOpHEH MNpuBEIEHHOTO
KBaJpaTHOIO

ypaBHeHuUsA. PackianpiBaTh Ha MHOXHUTENIM KBAJPaTHBIA TPEXUJICH.
HccnenoBare  KBagpaTHblE  ypaBHEHHMS 1[0 JMCKPUMHUHAHTYy U
kod¢dunmentam. PemaTs TEKCTOBBIE 3a7]aUn alNredpandeckum crnocodom:
NEpPEeXOUTh OT CJIOBECHOM (OpPMYIUPOBKM YyCIOBHS 3aJaud K
anreOpanyeckol MOJETN MYTEM COCTaBJIEHUS YPaBHEHUS; pellaTh
COCTAaBJICHHOE YpaBHEHHE; WHTEPIPETUPOBaTh pe3yaprar. Pemars
CHUCTEMBI [BYX YPaBHEHUH C [JBYMS HEU3BECTHBIMH, COJEpKAILUX
ypaBHEHUE BTOPOM CTEIICHM.

I'maBa V. KBagpaTuunas ¢pynkuus (14 4yacoB)

Bbruucnsate 3HaueHus pyHKIuU, 3aJaHHBIX GOopMyIaMu y = X2,y = ax2,y
= ax2 + bx + ¢ (upu HEOOXOIUMOCTH HCIOIH30BATH KAJIBKYJSATOD);
COCTaBIIAITh

Tabnuupl 3HaueHu (QyHKUuA. CTpOUTh MO TOYKaM TrpaduKu (QYHKIIMM.
OnuceiBaTh cBOWCTBAa (PyHKIMM Ha OCHOBe €€ TrpaduvecKoro
npencrasieHus. HTepnpeTrupoBaTh rpa@uKu peaibHbIX 3aBUCUMOCTEH.
Hcnonb3oBaTh (QYHKIMOHAIBHYIO CHMBOJIMKY JUIS 3allUCH  Pa3HO
0o0pa3HbIX (DaKTOB, CBA3aHHBIX C KBaJApAaTUUHON (yHKIMEH, oboramas
ONBIT BBIOJIHEHHS 3HAKOBO-CUMBOJMYECKMX AeicTBuil. CTpouthb
pedeBble  KOHCTPYKLUMH C  HCIOJb30BaHHEM  (YHKIIMOHAIHHOU
TepMuHOioruu.  Iloka3piBaTh ~ CXEMAaTHYECKHM  IOJIOXKEHHME  Ha
KOOPJMHATHOM MJIOCKOCTH rpadukoB QyHKIMN BUgay = X2, y = ax2,y =




ax2 + ¢, y = ax2 + bx + ¢ B 3aBUCUMOCTH OT 3HaUCHHUI KOAPPHUIIUEHTOB a,
b, c,

BXoJsamux B Qopmynsl. CTtpouTh rpaduk KBaapaTUYHOH (YHKINU;
ONHUCHIBaTh CBOWCTBA (GyHKIMH (BO3pacTaHue, yObIBaHHWE, HauOOJbIICE,
HaMMEHbIIEe

3HayeHus1). Ctpouth rpaduk KBagpaTUUHOW (QYHKUUHU C HMPUMEHEHHEM
JBI)KEHUH rpa)MKoB, paCTSHXKEHHUM U COKATHA.

I'naBa VI. KBagparubie HepaBencTBa (10 yacos)

[TpuMeHATH CBOMCTBAa HEPABEHCTB B XOJI€ pelleHus 3a1ad. Pacro3sHaBats
KBaJpaTHbIC HEPaBEHCTBA. PemaTe KBaJpaTHbIE HEPABEHCTBA, UCIIONb3YS
rpapuyeckue mpeiacraBieHus. [IpUMEHATP MeTOJ HHTEpPBAIOB IIpU
pelICHNH  KBAagpaTHBIX  HEPAaBEHCTB M  NPOCTEHIIMX  TPOOHO-
palMOHANIBHBIX HEPABEHCTB, CBOJAINMXCA K KBajpaTHbIM. MccienoBarh
KBaJIpaTUUHYIO () YHKLUIO y = ax2 + bx + ¢ B 3aBUCUMOCTH OT
3Ha4YCHHUH K03 huIMeHToB a, b u ¢

IloBTOpenue (4 yaca)

9 ki

accC

IloBTOpenue Kypca aiaredps! 8 kiacca (2 yaca)

I'nasa I. Ctenens ¢ paniuoHaJbHbIM Noka3ateseM (13 yacoB)

CpaBHUBaTh U YINOPAIOYMBATH CTENEHU C LENBIMH HMPPALMOHAIBHBIMU
MOKa3aTeJsIMM, BBINOJHATh BBIUUCICHUS C palMOHAIBHBIMU YHUCIIAMH,
BBIUMCIIATH 3HAUEHUS CTEIIEHEN ¢ 1enbIM nokaszaTesieM. opmynupoBaTh
ornpeeneHnue apupMeTHIecKkoro KOpHs HaTypaJbHOM CTENEeHU U3 YMCIa.
Boruncnsate npuOnmk€éHHblE 3HAYEHMs] KOpPHEM, HUCHOJb3ys Ipu
HEOO0XOIMMOCTH KaJbKYJISATOP; MPOBOJUThH OLEHKY KOpHel. IIpumeHsarTs
CBOICTBa apu(MeTHYecKOoro KOpHs AJisi MpeoOpa3oBaHUs BBIPAKEHUU.
@opMyIMpOBaTh OIPENEICHUE KOPHS TPEThEM CTENEHW; HAXOIUTh
3HAaYeHUS KyOM4ecKux

KOpHEH, NMpH HEOOXOJUMOCTH HCHOJB3Yyd KaiubKyasTop. HccnenoBarb
CBOMCTBa KyOMYECKOTO KOpHS, IPOBOJAS YHCIOBBIE SKCIIEPUMEHTHI C
UCIIOJIb30BAaHUEM KaJbKYJATOpa, KOMIIbIOTEpA. Bo3BoauTe uMcioBoe
HEPABEHCTBO C MOJIOXKUTEIbHBIMU JIEBOM M NPABOM 4YaCThIO B CTEIEHb.
CpaBHUBaTh CTENEHM C pa3HBIMM OCHOBAHMSAMHM U  pPaBHBIMHU
nokazarensiMu. @opMynupoBaTh OMpeEesIeHNe CTENEHH ¢ pallMOHAIbHBIM
[IOKa3aTeleM, IPUMEHATh CBOMCTBA CTENEHM C  pallMOHAIbHBIM
MIOKAa3aTeseM MPHU BBIYUCIICHUIX

I'nasa II. Crenennas ¢pyukuus (15 yacon)

Bbruucnate  3HaueHuss  (yHKUMHA, 3agaHHbIX  (opmyigamu  (pu
HEOOXOUMOCTH HCHOJIb30BaTh KaJIbKYJISATOP); COCTaBIATh TaOIMIIbI
3HayeHud QyHkuuil. PopmynupoBath onpezaeneHue GyHkuuu. CTpouTh




1o Toukam rpaduku GyHkiui. OnuceBaTh CBOMCTBA ()YHKIIMM HA OCHOBE
e€ rpaduueckoro mpexacraBieHus (00JIACTb OINpPENENIEHUsl, MHOXECTBO
3HAYEHUW, MPOMEXKYTKM 3HAKOMOCTOSIHCTBA, YETHOCTh, HEUYETHOCTb,
BO3pacTaHue, YyObIBaHME, HauOOJblllee, HAUMEHbLIEe 3HAYEHUS).
WuTepnpernpoBath rpadMKu peabHbIX

3aBucuMocTel. Mcnonb30BaTh (PyHKIMOHAIBHYIO CUMBOJIMKY JUIs 3alIUCH
Pa3sHOOGPa3HBIX (hAKTOB, CBS3AHHEIX ¢ GYHKIMAME y = X3, y = VX , y =
3Vx , y=k/x ,o0oramas OIBIT BBIIOTHEHHS 3HAKOBO-CHMBOIMUECKHX
neiictBuil. CTpOUTh peueBble KOHCTPYKIIMM C  HCIIOJIb30BAHUEM
¢byHKLIMOHAIBHON TepMuHOioruu. VccnenoBanus rpadukoB (GyHKIUN B
3aBHUCHMOCTH OT 3HA4YeHUU KOA((UIIMEHTOB, BXOIAMHUX B (QOpMyIy.
PacrniozHaBath Bubl u3yyaeMbix GpyHKIui. CTpouTh rpaMKu yKa3aHHbIX
¢yHkuuidé (B TOM YHCIEe C TPUMEHEHHEM JBIKCHHH TpaguKoB);
ONUCBHIBaTh HUX CBoOMcTBa. Pemars mpocTeiilive ypaBHEHHs U
HEPAaBEHCTBA,  COJIEp)KalllMe  CTeNneHb. Pemate  UppaluoHaIbHbIC
YpaBHEHHSL.

I'aasa III. Iporpeccun (15 yacos)

[TpuMeHsITh UHJIEKCHBIE 0003HAUEHUS, CTPOUTh PEUYEBbIE BHICKA3bIBAHUS C
HCII0JIb30BaHNUEM TEPMHUHOJIOTHH, CBSA3aHHOM c MOHATHEM
IIOCJIEI0BATEIbHOCTH.

BbIuuciaTe 4ieHbl MOCIeNI0BaTEeIbHOCTEH, 3aJaHHBIX (GOpMYNIOH n-ro
YJIeHA WIK PEKyppPEeHTHOU (hopmysioi. YcTaHaBIMBaTh 3aKOHOMEPHOCTH B
IIOCTPOECHUN

MOCJIEZI0BATEIbHOCTH, €CIIM BBIMHMCAHBI MEPBbIE HECKOJBKO €€ YJICHOB.
N300pakaTh 4EHBI IMOCIEI0BATEIbHOCTH TOYKAMU Ha KOOPJMHATHON
iockocT. Pacrio3HaBath apupMeTHIECKyro 1 T€OMETPHUUECKYIO
IpOrpeccuu MpH pPa3HbIX crocoOax 3ajaHus. BbpIBOAUTE Ha OCHOBE
JI0Ka3aTeNbHbIX pacCyXAeHUI (GpopMyIbl oO1Iero ujaeHa apupMeTHIecKon
U TEOMETPUYECKOW MPOrpeccuil, CyMMbl IIEPBBIX N  YJICHOB
apu(meTnyeckoi M TeOMETPUYECKOM NpOrpeccuii; pemarh 3aJadd C
UCTOJNb30BaHUEM OTHX (opmyn. Jloka3plBaTh XapaKTepUCTUYECKHE
CBOICTBa apHU(PMETHUECKON U T€OMETPUYECKON MPOTrpeccHil, MpUMEHATh
9TH CBOMCTBa MNpU pelIeHWH 3aaad. PaccmaTpuBarth INpUMEpPHI U3
peasibHOM  KM3HHU, WUIIOCTPUPYIOIIME HW3MEHEHHE IpPOLIECCOB B
apu(METHYECKOH  MPOrpeccud, B  TIEOMETPUYECKOM  MPOrpeccuu;
n300paxkaTb COOTBETCTBYIOLIME 3aBHUCUMOCTH Tpadudecku. Pemarts
3aJa4d Ha CJIOXKHBIE IPOLIEHTHI, B TOM 4MCJIE 3aJaud U3 PpealbHOU
MIPAKTUKU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA)




I'maBa IV. Cayuaiinblie co0biTus (14 yacoB)

HaxonuTh BepOSATHOCTH COOBITHS B HCIBITAHUSAX C PaBHOBO3MOXKHBIMU
UCX0/aMH (C IPUMEHEHHUEM KJIaCCUYECKOro ONPEAEICHUs BEPOSTHOCTH).
IIpoBOANTH CilydaliHbIE HKCIIEPUMEHTHI, B TOM YHCJIE C [IOMOLIBIO
KOMIIBIOTEPHOI'O MOJEIUPOBAaHUS, HUHTEPIPETHPOBATh HMX PE3YJIbTaThI.
BbruncnsTe 4acToTy CilydalHOTO COOBITHS; OLEHUBATh BEPOSTHOCTH C
IIOMOUIBIO YaCTOTBI, IIOJy4EHHOU ONBITHBIM IIyTéM. IIpuBOoaUTE IPHMEpPHI
JOCTOBEPHBIX M HEBO3MOXHBIX COOBITUH. OOBICHATH 3HAYMMOCTH
MaJIOBEPOSITHBIX COOBITHH B 3aBHCHMOCTH OT MX MmocieacTBuil. Pemarts
3a/1a4d Ha HaXOXKJCHUE

BEPOSITHOCTEH COOBITUIH, B TOM YHCJIE C IPUMEHEHHEM KOMOMHATOPUKH.
[TpuBoUTE IpUMEpBl IPOTUBOMOJIOKHBIX COOBITUH. Pemate 3amaun Ha
IIPUMEHEHHE  MPEACTAaBICHUNM O  TEOMETPUYECKOM  BEPOSTHOCTH.
Ucnonp3oBarh mnpu  pelIeHHWH  33aJa4  CBOMCTBO  BEPOATHOCTEM
IPOTHBONOJIOKHBIX COOBITHI

I'nasa V. Cayuaiinbie BeJu4uHbI (12 yacoB)

OpraHu30BbIBaTh HHPOPMAITUIO U MIPEICTABIATH €€ B BUJIE TAOJHII,
CTOJ0YATHIX M KPYroBbIX AuarpaMM. CTpOUTH MMOJIMTOHBI YaCTOT.
Haxonuts cpennee apudgmernyeckoe, pazmMax, MOAY U MEIUaHy
COBOKYITHOCTH YHMCJIOBBIX AaHHBIX. [IpuBOIUTH comepxaTenbHble
IIPUMEPBI UCIIOIB30BAHUS CPEAHUX 3HAYCHUH I XapaKTEPUCTUKU
COBOKYITHOCTH JaHHBIX (CHOPTUBHBIE [TOKA3aTeH, Pa3Mephl OJEXK/IbI U
np.). IllpuBoauTh copepkareabHble IPUMEPHI FeHEpaTbHON
COBOKYITHOCTH, IIPOU3BOJIBHOM BBIOOPKH U3 HEE U Perpe3eHTaTUBHOMN
BBIOOPKU

I'naBa VI. Muo:xectBa. Jloruka (16 4aco)

[TpuBOANTH MpUMEpPHl KOHEUHBIX M OECKOHEYHBIX MHOXkecTB. HaxoauTtsb
0o0beMHEHHE U TIepeceuyeHrne KOHKPETHBIX MHOXKECTB, pPa3HOCTh
MHOXecTB.  [IpMBOOUTH  TIpUMEpbl  HECIOXKHBIX  Kiaccu(uKaiuii.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJHMKY U S3BIK IIpU
pellleHnn 3aJad B XOJ€ M3Y4YEHHMS pa3IMYHBIX pa3leloB Kypca.
KoncTpynposats HECJIOKHBIE (bopMyIHpOBKHU ONpEIECICHUMN.
BocnpousBoauts (GopMyIHpOBKH M JOKa3aTeIbCTBA U3YUYEHHBIX TEOPEM,
MIPOBOAMTH HECIIOKHBIE JI0KA3aTEIbCTBA BICKA3bIBAHUI CaMOCTOSITENBHO,
CCBUIAThCSl B X0Ji€ OOOCHOBAHMN Ha ONpEIENCHHS, TEOPEMBbI, AKCHOMBI.
[TpuBoauTh mpuMepsl NPSAMBIX U 00paTHBIX TeopeM. MiumrocTpupoBath
MaTeMaTUYECKUE TOHATHUS W YTBEp)KIeHUs mnpumepamu. Mcnosp3oBarb
IpUMepbl U  KOHTpHpUMEpbl B aprymeHrauuud. KoHcTpyupoBath
MaTEMaTHUYECKUE MPEIIOKEHNS C TOMOILIBIO CBS30K €CIH ..., TO ..., B TOM
U TOJBKO TOM CJy4ae, JIOTMYECKHX CBA30K U, WIH. DBbIABIATH




HE00XO0IUMBIE U JOCTaTOYHBIE yCloBUs, ¢dbopmynupoBaTh
IPOTHBOIOJIOKHBIE ~ TEOPEMbI.  3allMChIBaTh  YpaBHEHHE  HPSIMOI,
ypaBHEHHE OKpYKHOCTH. M300pakaTh

Ha KOOPIMHATHOM IUIOCKOCTH MHOYKECTBO PELICHHI CUCTEM YPaBHEHHU C
JBYMsI HEM3BECTHBIMHU; (DUTYPHI, 3aJJaHHbIE HEPAaBEHCTBOM MJIM CUCTEMOM
HEPaBCHCTB

C IBYMS HCHU3BCCTHBIMMU.

IloBTOpenue kypca anareopsl (15 yacoB)




