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IMosicHuTeIbHAS 3aMUCKA
Pabouas mporpamma mo anreOpe mias 7 - 9 KIaccoB COCTaBiIcHa HAa OCHOBE CIACAYIOIIMX  HOPMAaTHBHO-
MPABOBBIX U MHCTPYKTUBHO-METOINYCCKUX JOKYMEHTOB:
- ®enepanbHOro 3akoHa «O0 odpazoBanuu B Poccuiickoit demeparum» ot 29.12.2012 Ne273;

- TpeGoBanuii dexepadbHOTO TOCYAapPCTBEHHOTO OOpa30BATENBHOTO CTaHAApTa OCHOBHOIO OOMIEro
00pa3oBaHusl, MIPEOBIBISIEMbIX K pe3ylbTaTaM OCBOCHH OCHOBHOH oOpasoBarenbHOM mporpammbl (IIpukas
MunncrepctBa obpa3oBanus U Hayku PD ot 17 mexadbps 2010 r. Ne 1897 «O6 yrBepxkaeHnn ¢GeaeparbHOro
TOCYJapCTBEHHOT'O 00pPa30BaTEIbHOTO CTaHIapTa OCHOBHOIO OOMIEro 0Opa3oBaHUS» C W3MEHEHUSIMH H
nononnenusimu [Ipukazom Munoopuayku Poccuu ot 29 nexadpst 2014 1. Ne 1644);

- Ilpukaz MwunncrepctBa obpazoBanusi u Hayku Poccmiickoit @eneparun ot 29.12.2014 1. Ne 1644 «O
BHECCHUH M3MEHEHHH B puKka3 MuHucTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit denepanuu ot 17 gexadps
2010 1. Ne 1897 «O6 yrBepxaeHun (eaeparbHOro TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
OCHOBHOT'0 001I1eT0 00pa30BaHMUs.

[IpumepHOIi 0OCHOBHOI 00pa30BaTEIBHOMN MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHus;

- aBTOPCKHX MPOTPaMM TI0 peaMeTy «MaremMaTrkay: paboure mporpammel : 5—11 kmaccsr /
A. T'. Mepansk, B. b. ITonouckuii, M. C. Skup, E. B. Byniko. — 2-¢ u3n., nepepad. — M. :Benrana-I'pad,
2017. — 164 c.

- OcHOBHOM 00pa30BaTeILHON IPOrpaMMBbl OCHOBHOTO 0011ero oopasosanus MKOYVY «Konramerckas COLLDy,
YTBEPKIACHHOHM npukazoM aupekropa Ne 25 ot 24.04.2015 rona,

- IlomoxxeHnust o paboueil mporpaMme y4eOHOTO MpPEAMETa, Kypca, JTUCIHMILIMHBI (MOMIYJIsA), YTBEPKIACHHOTO
npukazoM qupextopa MKOY " Konramesckas COLL " Ne 1/1 ot 30 aBrycta 2019 ropa.

OBLWAA XAPAKTEPUCTUKA YHYEBHOI'O NMPEOMETA

Anzebpa — o1uH W3 BaXHEUIINX KOMIIOHCHTOB MATEMaTHYECKOTO 00pa3oBaHHs, HEOOXOMUMBINI
U1 IpUOOpEeTEeHUs] KOHKPETHBIX 3HAHMM M MPAaKTUYECKU 3HAYMMBIX YMEHUH, HEOOXOIUMBIX IS
M3Y4YEHUs TeOMETpHH B 7-9 Kitaccax, anredpsl ¥ Hadall MaTeMaruyeckoro aHanusa B 10-11 kiaccax, a
TaK)K€ U3YYEHUSI CMEXKHBIX TUCLUIUINH.

[IpakTuueckasi 3HAaUMMOCTb alIreOpbl COCTOUT B TOM, YTO MPEIMETOM €ro M3YyU€HHUs SIBIISIOTCS
KOJIMYECTBEHHBIE OTHOIIEHHS M NPOLECCHl PEaJbHOrO0 MHpa, ONUCAaHHBIE  MaTeMaTUYECKUMHU
MOJIETISIMHU.

B kypce anreOpsl 7-9 kiaccoB NHpeACTaBIECHbI CIEAYIOLIME CojepiKaTeibHble JUHUU: «YHucnay,
«YpaBHEHHUS U HEpaBEHCTBa», «DyHKIMNY, «Pemienne TeKCTOBbIX 3a1au», «CTaTHUCTUKA U TEOpUs
BEPOATHOCTEN».

B pamMkax yka3aHHBIX COAEPKATEIbHBIX JUHUAN PEIIAOTCS CIENYIOLIUE 3a1a4u:

- pa3BUTHE MBILUIECHUS, IPEXk/Ie BCcero (hopMUpoBaHHe aOCTPAKTHOTO MBIIUICHUS;

- (QopMupOBaHUE JIOTMYECKOTO U QJITOPUTMUYECKOIO MBIIIJICHUS, a TaKKe TaKUX KayecTB
MBILIUIEHUS], KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH;

- (QopmMupoBaHHE MaTEeMAaTHUYECKOTO CTHJIS MBIIUJICHHUS, BKJIIOYAIOIIET0 B ce0s MHAYKLIHIO H
JeTyKIHI0, 0000IIeHne U KOHKPETU3AIUIO, aHAJIU3 U CUHTE3, KIIAaCCU(PUKAILINIO U

CHCTEeMAaTH3allMIo, a0CTparupoBaHUe U aHAJIOTHIO.

OMNMUCAHUE MECTA YYEBHOI'O NPEOAMETA B YYEBHOM IMNJAHE

VY4eOusblii mpenMer «Anredpa» BXOAUT B MpeaMeTHYI0 oOiacTh «Marematuka U HHGOpMAaTHKa»,
ABISICTCA 00sI3aTENbHBIM Uil M3ydeHus B 7-9 kiaccax. B ydyeOHOM Iu1aHe Ha ero u3ydeHue
OTBOJUTCS:



Kaace Y4eOHblii mpeaMer KoanuectBo KoanuectBo Hroro
HeleJbHBIX YaCOB | Y4YeOHBIX Helelb 3a y4eOHbIil
roj
7 knacc Anrebpa 3 34 102
8 xiacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzanuu nporpammsl — 306 4acos.

JIMUHOCTHBIE, METAITIPEJMETHBIE U IPEJMETHBIE

PE3YJBbTATBI OCBOEHUSI YYEBHOI'O IPEAMETA

Wzyuenwne anreOpbl oOecnednBaeT caeIyONIie Pe3yIbTaTbl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl:
JUYHOCHMHbIE:

1. ToTroBHOCT, W CHOCOOHOCTH OOYYAIOIIMXCSI K CaMOPa3BUTHIO W CaMOOOpa30BaHWI0O HA OCHOBE MOTHBAIMUA K
00y4YeHHI0O W TIO3HAHHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOpDY W TIOCTPOCHHUIO JalbHEHIneit
WHIUBUIYaTbHON TpaekTopun oOpa3oBaHHA Ha 0a3e OPHUEHTHPOBKM B MHUpe MNpodecchii U NpodecCHOHATBHBIX
NPEMOYTEHHHN, C YYETOM YCTOWYHMBBIX TTO3HABATEIBHBIX HHTEPECOB.

2. ChopMHPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHUSI K YYCHHIO; YBAXKUTEIHHOTO OTHOLICHUS K TPY/Y.

3. ChopMHpPOBaHHOCTH LETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBCHHOW TPAKTUKH, YYHUTHIBAIOUIETO COIMAIBHOE, KYJbTYpPHOE, S3BIKOBOE, JIYXOBHOE MHOroooOpasue
COBPEMEHHOT'O MHpA.

4. Oco3HaHHOE, YBaXHUTEJbHOE U JOOpOXKENaTelIbHOE OTHOIIEHHE K JPYroMy 4YelOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO, KYJIBTYpPE, S3bIKY, BEpe, IPaXIAHCKON MO3WIMHU. ['0OTOBHOCTh M CIOCOOHOCTH BECTH IHAJIOT C
JPYTUMH JIFOJIbMH W JIOCTHraTh B HEM B3aUMOMNOHHMaHHs (MaeHTH(UKAIMs ceOs Kak IMOJHOMPABHOIO CyObeKTa
00IIeHUs], TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a MapTHEpa Mo AMAJOry, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pa3a
A0IYCTUMBIX CHOCO6OB Juaiora, roTOBHOCTb K KOHCTPYUPOBAHUIO IPOLECCa JUalora KaK KOHBCHIHMOHHPOBAHUA
HUHTEPECOB, MPOIIEAYP, TOTOBHOCTh U CITIOCOOHOCTH K BEJICHUIO TIEPETOBOPOB).

5. OCBOGHHOCTHh COIMANBHBIX HOPM, MPaBHJ TMOBEJCHUSA, poyied W (HOpM CONMANBHOW KH3HM B TPyNNax u
cooOmiecTBax.

6. ChopMHPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M O€30MacHOro 00pa3a KU3HH.

7. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYI0KECTBEHHOrO Haciequs HapojoB Poccuu u mupa,
TBOPYECKOW JEATENIbHOCTH ACTETHUECKOTO XapakTepa (CHOCOOHOCTh MOHMUMATh 3CTETHYECKOE, AMOIIMOHAIBHO-
[EHHOCTHOE BHWJICHUE OKPYXKAIOIIEro MHpPa; CHOCOOHOCTh K OSMOIMOHAIBLHO-IIEHHOCTHOMY OCBOCHHIO MHpAa,
CaMOBBIPOKCHHIO U OPUEHTAIIMHU B XYJJOKECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJIBTYPhI; YBAXKECHUE K HCTOPHH
KYJBTYPbl CBOCTO OTC‘IeCTBa, BLIpa)KeHHOﬁ B TOM YHCJIC B IOHMMAHUH KPACOTbI YCIIOBCKA, C(l)OpMI/IpOBaHHOCTL
AKTUBHOT'O OTHOLICHUA K TpaauliuiaM XyI[O)KeCTBeHHOﬁ KYJBTYpPbhI KakK CMI)ICJ'IOBOI\/'I, 3CTETUYECKON M JTUYHOCTHO-
3HAYMMOM [ICHHOCTH).

8.  CdopMUPOBAHHOCTL OCHOB  3KOJOTMYECKOW  KYJIBTYphl, COOTBETCTBYIOIIECH COBPEMEHHOMY  YPOBHIO
9KOJIOTHYECKOTO MBIIILICHUS.

Memanpeomemmnuie

Me:knpeaMeTHbIE MOHATHS

OOyuaroniyecsi yCOBEpPIICHCTBYIOT NPHOOPETEHHBIE HA IEPBOM YPOBHE HABBIKH PadoThl ¢ uHpopmanueii u
normoHAT uX. OHU CcMOTYT paboTaTh C TEKCTaMH, MPeoOpa3oBBIBaTh M MHTEPIPETHPOBATH COAEPIKAIIYIOCS B HUX
WHGOPMAITUIO, B TOM YHUCIIE:

*  CHCTEMAaTHU3UpOBaTh, COIMOCTABISATh, AHAIWM3UPOBaTh, 0000mATh ¥ HWHTEPHPETUPOBATH HWH(POPMAIIHIO,
COJICPIKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00bEKTaX;

* BBIICIATH TJABHYK W HM30BITOYHYIO HH(OPMAIMIO, BBITIONHSATH CMBICIOBOE CBEPTHIBAHUE BBHIICJICHHBIX (DAKTOB,
MBICIIEH; TIPEJCTAaBIIAT, MH(GOPMAIUIO B CIKATOW CIOBECHOH (opMe (B BHJE TUTAHA WU TE3UCOB) M B HATJISIHO-
CUMBOJIMYECKOi Qopme (B Buje Tabmui, TpadHUecKHX CXEM M JHarpaMM, KapT TMOHSATHH — KOHIIENTYaJIbHBIX
JUarpamm, OTIOPHBIX KOHCIIEKTOB);

* 3aMO0JHSTH U JONOJIHATH TAOJHUIIBI, CXEMBI, IHATPAMMBI, TEKCTHI.

OOyyaroiyecss TNPHOOPETYT ONBIT TPOEKTHOM JesTeJIbHOCTH Kak oco0oii  (opmbl  y4eOHOM paboTHI,
CHOCO6CTByI'OH.IeI71 BOCITMTAHHUIO CaMOCTOATCIIBHOCTHU, HHUITHATHBHOCTH, OTBETCTBCHHOCTH, ITOBBIIICHWIO MOTHUBAIlUH 1
¢ pekTuBHOCTH Yy4eOHOU NEATSIFHOCTH;, B XOJE pealii3allid HCXOJHOTO 3aMbIClia Ha NPAKTUYECKOM YpPOBHE
OBJIAJICIOT YMCHHEM BBIOMPATh aJCKBaTHBIC CTOSIIEH 3ajaye CpeNCcTBa, NMPUHUMATHL PEIICHHS, B TOM YHCIC U B
CUTyalpsIX HeomnpeAeIcHHOCTH. OHH IMOIydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTKe HECKOJIBKHUX



BapUAaHTOB PEUICHWA, K TIOUCKY HECTAHIAPTHBIX PEIICHUH, TOWCKY M OCYIIECTBICHHUIO HAWOOJEe IPUEMIIEMOTO
pereHusl.

B coorBerctBun ®I'OC OOO BHIACTAIOTCS TPU TPYIIB YHUBEPCATHHBIX YUCOHBIX JCHCTBHI: pETyJISTHBHEIE,
MO3HABaTEIbHbIC, KOMMYHUKATHBHBIE,

PeryasTususbie YY /I

1. YMeHme caMOCTOATEIBHO OMpPENEeNATh IeN OOY4YeHHs, CTaBUTh M (DOPMYIHpOBaTh HOBBIE 3aadyd B ydeOe |
MO3HABATEILHOW JEATCIBLHOCTH, pa3BHBaTh MOTHBBI M HMHTEPECHl CBOCH MO3HABATEIBHOW JCSATEIHLHOCTH.
OO0yJaroImuiCs: CMOXKET:

aHAITM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH Oy IyIHe 00pa30BaTeNbHbIC PE3yIbTATHL;
UACHTU(OUINPOBATE COOCTBEHHBIE MTPOOJIEMBI U OTIPENEISTH TNIAaBHYIO IPOOIeMy;

BBIJIBUTATh BEPCUU PEIICHHS IPOOIeMbl, (POPMYITUPOBATH TUIIOTE3bI, MPEIBOCXUIIATH KOHEYHBIH PE3yNbTAT;
CTaBHTh I1eJIb JICITEIHHOCTH HA OCHOBE ONPEICIICHHON MPOOJIEMBI M CYIIECTBYIONIMX BO3MOKHOCTEH;
dbopMypoBaTh yueOHBIC 331241 KaK IIary JOCTHKEHHSI MOCTABICHHOH [IEN IeATCITbHOCTH;

000CHOBEIBATE LCJICBBIC OPUCHTUPBI W HNPUOPUTCTHI CCBUIKAMHM Ha HCEHHOCTH, YKa3bIBasd U 000CHOBBIBasT
JIOTUYECKYIO ITOCJICA0BATCIIbHOCTDL IAaroB.

2. YMeHHe caMOCTOSITENBbHO IUIAHUPOBATh IYTH JIOCTIDKCHUS IeNield, B TOM YHCIe AIbTePHATHBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosee 3PPEeKTHBHBIC CIIOCOOBI pellICHHs YIeOHBIX U MO3HABATENbHBIX 3aa4. O0YJatOUIHiCs CMOXKET:

3

OTIpeIeTIATh HeOOXOANMEBIE TEHCTBUE(S)) B COOTBETCTBUH C YUeOHOH ¥ MTO3HABATENBHOM 3a7jaueil 1 COCTaBIIATh
QITOPUTM HX BBIIIOJIHEHHUS;

00OCHOBBIBaTh M OCYHIECTBISITH BBHIOOp HanmOonee SQPGEKTHBHBIX CIMOCOOOB pEUICHUS YYEOHBIX U
MO3HaBaTENbHBIX 33/1a4;

OIIpeNeNIATE/HAXOAUTh, B TOM YHCIIE W3 NPEAJIOKECHHBIX BAPUAHTOB, YCIOBHUS U BBIIOJHEHUS Y4eOHOH u
IMO3HABAaTEIIFHOM 3a4a4H;

BBICTpPanBaTh >KU3HEHHBIC IUIAHBI HA KPAaTKOCPO4YHOE Oynyiiee (3asBisATh LEJIEBbIE OPHUEHTHUPHI, CTABUThH
aJIeKBaTHBIC M 3aJa4uy U IIpeJlaraTh AEHCTBUS, YKa3bIBast U 000CHOBBIBAsI IOTMYECKYIO IOCIEN0BATEIbHOCTD
11aroB);

BBIOMpATh M3 MPEUIOKEHHBIX BapUAaHTOB M CaMOCTOATENBHO HCKaTh CPEIACTBA/PECypChbl AJSl PEIICHHS
3a0a4n/AOCTKECHUS LIEIIH;

COCTABIIATH IUIaH pelleHus TpoOIeMbl (BBIMTOTHEHUS MIPOSKTA, TPOBEICHHS UCCIEOBAHUS);

OTIPEIeINSATh MOTECHIUAIBHBIE 3aTPY/AHEHHUS TPU PEICHWU y4eOHOW W TIO3HABATEIbHOM 3a/1a4d M HaXOJUTh
CpeICTBa JUISL UX yCTPAaHEHNUS;

OIMCHIBATh CBOW OIBIT, OQOPMIISIL €ro JUIs Tepeiadd APYTHM JIIOJIIM B BUJAE TEXHOJIOTUU peElleHHS
NPaKTUYECKUX 33/1a4 OTPEIEIEHHOTO KJlacca;

IUTAHUPOBATH ¥ KOPPEKTHPOBATH CBOIO MHIMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

. YMEHHE COOTHOCUTb CBOM JECHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYLIECTBISITH KOH-TPOJIb CBOEH

JIESTEIILHOCTH B TIPOIIECCE JIOCTIDKEHUS Pe3yNbTaTa, OMpPeeNsiTh CIIOCOObI ASWCTBUI B paM-Kax MPeI0KEeHHBIX
YCIIOBUM M TpeOOBaHUH, KOPPEKTHPOBATh CBOM JICUCTBUS B COOTBETCTBHM C HM3ME-HSIOIICHCS CHUTYaI[UCH.
OO0yuaromuncs CMOXKET:

OTIPEIEIISITh COBMECTHO C TIEAaroroM M CBEPCTHHKAMU KPUTEPHUH IUIAHUPYEMBIX PE3yIbTaTOB M KPUTECPUHU
OIICHKH CBOEH y4eOHOM AeSITeIbHOCTH;

CUCTEMAaTHU3UPOBaTh (B TOM YHCIIE BBIOMPATh NPHOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3YIBTATOB W
OILICHKH CBOCH JICSITCIIHFHOCTH,

oTOMpaTh WHCTPYMEHTHI [JI1 OIICHWBAHUS CBOEH JESITEIIBHOCTH, OCYIIECTBIATH CAMOKOHTPOJIEL CBOCH
JISATEIIbHOCTH B paMKax MPEIOKEHHBIX YCIOBUM U TpeOOBaHUI;

OLICHUBATh CBOIO JIEATEIBHOCTb, apryMEHTUPYS NPUYUHBI JOCTIKEHUS WIM OTCYTCTBUSA IUIAHUPYEMOTO
pe3ynbTara;

HaXOJWUTh JIOCTATOYHBIC CPEJICTBA JIJISl BHIMOJHEHUS YYEOHBIX JNEHCTBUI B U3MEHSIONICHCS CUTYalluu W/WIH
MIPU OTCYTCTBUM ILNIAHUPYEMOT'O PE3YIIbTATA;

paborasi I0 CBOEMY IUIaHY, BHOCUTh KOPPEKTHBEI B TEKYIIYIO JAEATEIHHOCTh HA OCHOBE aHAIN3a M3MEHEHUI
CUTYAIUH [Tl TOJTYYEHUS 3aIIAaHUPOBAHHBIX XapPaKTEPUCTHK MPOIyKTa/pe3yJibTaTa;

YCTaHaBJIUBATh CBS3b MEXAY MOJYUYEHHBIMH XapaKTEPUCTHKAMU MPOAYKTA U XapaKTEPUCTHKAMHU Mpolecca
NEATEIPHOCTY W MO 3aBEPIICHUU [NEATEIbHOCTU TMpeAsiaraTh W3MEHEHHE XapaKTEepUCTHK Ipolecca it
MTOJTYYCHISI YITYUIIICHHBIX XapaKTePUCTUK MTPOTYKTa;

CBEPSITH CBOM JICHCTBHSI C IIEIIBIO U, TP HEOOXOIUMOCTH, UCITPABIISATEH OIMIHMOKH CaMOCTOSI-TEIBHO.

4. YMeHHe OLICHUBATh MPABHJIBHOCTDH BBHITIOJIHCHUS YUeOHOU 3a/1auu, COOCTBEHHBIC BO3MOYKHO-CTH €€ PCIICHUS.
OO0y4JaroIUNACsS CMOXET:

OTIPEIEIATh KPUTEPHUH TPABHILHOCTH (KOPPEKTHOCTH) BHITIOJHEHUS YUeOHOM 33124,
AHAJIM3UPOBATh M OOOCHOBHIBATh IMPHMEHCHUE COOTBETCTBYIOIIETO HMHCTPYMEHTApHS JUIS BBITIOJHCHUS
yueOHO¥ 3a1a4m;



*  CBOOOJHO TIOJIb30BAaThCS BHIPAOOTAHHBIMU KPUTEPHSAMH OIEHKA W CaMOOIICHKH, HCXOJ1 W3 LETH H
MMEIOIINXCS CPEACTB, Pa3ndas pe3yabTaT U ClIOCOOBI JeHCTBUM;

*  OIICHUBATH MPOJYKT CBOCH JCATEILHOCTH TI0 33JJaHHBIM W/WJIA CAMOCTOSITEIIHHO OIPECICHHBIM KPUTCPHUSIM B
COOTBETCTBHH C LIETBIO JCATCIHHOCTH;

e 00OCHOBBIBAThH JIOCTHXKUMOCTD II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHM CBOHMX BHYTPEHHUX PECYpCOB
Y JIOCTYITHBIX BHEIITHUX PECYPCOB;

e (UKCHUPOBAThH U AHATM3UPOBATH JUHAMHUKY COOCTBCHHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

5. BnageHne OCHOBaMHM CaMOKOHTPOJIS, CaMOOLICHKH, IPUHATHS PEHICHHH M OCYIIECTBICHHUS OCO3HAHHOTO
BbIOOpa B yueOHOM 1 Mo3HaBaTeNIbHON. OOYYaIOMIUNACS CMOKET:

*  HabmromaTh M aHAIM3UPOBATh COOCTBEHHYIO Y4YE€OHYI0 M IO3HABATENbHYIO NEATENbHOCTh U AEATEIBHOCTD
Jpyrux 00y4aroIuXxcs B MPOIECCE B3aMMOTPOBEPKH;

*  COOTHOCHUTbH pealbHble U IUIAHUPYEMBIEC PE3yJbTaThl MHIMBUAYAJIbHOH O0pa30BaTEJbHON NESITEIbHOCTH U
JieNIaTh BBIBOABI,

*  [PUHUMATH pellIeHHE B Y4eOHOH CUTYyaIlMK U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITENILHO ONpEACNIATh NMPUYMHBI CBOETO YCIeXa WM HeyclleXa M HaXOOUTh CIIOCOOBI BBIXOJA U3
CUTYyalluu HEYyCIeXa;

*  PETPOCHEKTHBHO OTPEAEIATh, KaKHME JSHCTBHS MO PEIICHUI0 YIeOHOM 3a1auu WiIH MapaMeTphl ITHX ASHCTBUI
MIPUBENHU K TIOIYYEHHUIO UMEIOIIETOCs POIyKTa Y4eOHOH esITeIbHOCTH;

*  JIEMOHCTPHPOBAaTb IPHUEMBl PETYISLUUHU IMCUXO(PU3HOIOTUYECKUX/ HAMOLMOHAIBHBIX COCTOSIHUH  UIS
moctmxkeHns  3pdexra  ycmokoeHus — (YCTpaHEHHsS  SMOIMOHAIBHOW — HampshDKeHHOCTH),  dddekrta
BOCCTaHOBJICHUS (OcCabieHus MPOSIBICHUHN yToOMIIeHHsT), S deKTa akTUBU3AINHU (MTOBBIIICHHS TICHX0(U3HO-
JIOTHYECKON PEaKTHBHOCTH).

Ilo3naBaTenbHbie YY /I

6. YMeHHe oIpenensTh MOHITHS, CO3daBaTh OOOOIICHUS, YCTaHABIMBATh AaHAIOTUH, KIACCH-(QUIMPOBATH,

CaMOCTOSITETIbHO BBHIOMPAaTh OCHOBaHHMS M KPUTEPUH Ui KJIacCU(HUKAIWH, YyCTAaHABIMBATH MPUYNHHO-

CJICZICTBEHHBIE CBS3U, CTPOUTH JIOTMYECKOE PacCy’KACHHE, YMO3aKIO4YeHUE (MHOYKTUBHOE, ACIYKTUBHOE, IO

aHAJIOTHUN) | JeTaTh BBIBOABI. O0YJIarOIIUNACS CMOXKET:

*  ToAOMpaTh CJIOBA, COMOYMHECHHBIC KIIFOUSBOMY CJIOBY, OIPEIEISIOIINE €r0 MIPU3HAKN U CBONCTRA,

*  BBICTPAMBATH JIOTHYECKYIO IEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIIOBA M COTIOAYHHEHHBIX €MY CJIOB;

*  BBIJENATH OOMIMIA TPU3HAK BYX WIIM HECKOJIBKUX MPEIMETOB I SIBIICHUH U OOBSICHATH UX CXOJICTBO;

*  O0BEIUHSATH MPEAMETHI U ABJICHUS B IPYIIIHI 110 ONPEACICHHBIM MPU3HAKAM, CPAaBHUBATh, KJIIACCU(PHUIIMPOBATD
1 00001aTh (haKTHI U SBJICHUS;

*  BBIJIEJSTH SIBJICHHE U3 OOMIETO psifa JPYTUX SIBICHUH;

*  OIpeaensTh 00CTOSTEILCTBA, KOTOPHIE MPEAIICCTBOBAIM BOBHUKHOBCHHIO CBSI3M MEXTY SBJICHUSMH, U3 ITUX
00CTOSITENILCTB  BBIJCNIATh OMNPECISAIONIUE, CIIOCOOHBIE OBITh MPUYHUHOW JAHHOI'O SIBJICHHS, BBISBISATH
TIPUYUHBI U CIIE/ICTBUS SBJICHHUIA;

*  CTPOWTBH pacCykJeHHe OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM ¥ OT YaCTHBIX SBJICHHHA K OOIIHM
3aKOHOMEPHOCTSIM;

*  CTPOWTH PACCyXKJCHHE Ha OCHOBE CPaBHEHHS MTPEIMETOB U SIBIICHUH, BBIACIISS IIPU 3TOM OOIIKE PU3HAKH;

*  W3Nararh MOyYeHHYI0 HH(POPMAIUIO, HHTEPIIPETHPYS €€ B KOHTEKCTE pelraeMoil 3a1auw;

*  CaMOCTOSTEJIBHO YKa3bIBaTh Ha MH(DOPMAIIMIO, HYXKIAIOUIYIOCS B POBEPKE, IIpeyiaraTh U MPUMEHSATh CIIOCO0
MIPOBEPKU JIOCTOBEPHOCTH MHGOPMAITUH;

*  BepOaNM30BaTh SMOIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE Ha HETO UCTOYHHKOM;

*  OOBSICHATH SIBJIICHHUS, TMPOLECChl, CBS3M M OTHOIICHHS, BBISBISIEMbIE B XOJA€ [O3HABATCIILHOM M
HCCIICIOBATEICKOW JIATEIbHOCTH (IPUBOANTh OOBSACHEHHE C HM3MEHEHHEM (OPMBbI IPEACTABIICHUS;
OOBSACHSATH, JETATU3UPYS I 0000111ast; OOBACHATH C 33JJAHHON TOYKHU 3PCHUS);

*  BBIABIATH M Ha3blBaTh NPUYUHBI COOBITHS, SBICHHS, B TOM YHCJIE BO3MOXHBIC /Hauboyiee BEpOSTHBIC
MPUYUHBI, BO3MOXHBIC TIOCICACTBUS 3aJaHHOM MPUUYUHBI, CAMOCTOSATENIBHO OCYIISCTBIISISI MPUUUHHO-
CJIEICTBEHHBIN aHAIN3;

*  JIeNaTh BBIBOJI HA OCHOBE KPUTHUYECKOT'O aHajK3a Pa3HBIX TOYEK 3PEHHUS, MOJTBEPKIATh BBIBOJ] COOCTBEHHOU
apryMeHTaluei Wik caMOCTOSTEIbHO MOJyUYCHHBIMHU TaHHBIMHU.

7. YMmeHue co3gaBaTh, MPUMEHATh M IMPEOOPa3OBHIBATH 3HAKM W CHUMBOJBI, MOJIEIM W CXEMBI Ul PEIICHUS

y4eOHBIX U MTO3HABATEIHHBIX 3a/1a4. O0YJarOIIUHCs CMOXKET:

*  0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/UIIU ABJICHUE;

*  ONpeAessaTh JIOTHYECKHUE CBSA3M MEXKIY IMPeAMETaMH W/WIH SIBJICHUSAMH, 0003HA4YaTh JTaHHbBIC JIOTHYECKHE
CBSI3U C IIOMOIIIBIO 3HAKOB B CXEME;

*  co3maBaTh a0CTPAKTHBIN WM pealibHbIM 00pa3 mpeaMeTa 1/Wiid SBICHUS;

*  CTPOWTH MOJICNIB/CXEMY Ha OCHOBE YCJIOBHH 3aJa4i /WK CIIOC00a e¢ PEIICHUS;

*  co3lmaBaTh BepOaJIbHBIC, BEIICCTBEHHBIC W WH(POPMAIMOHHBIE MOJCIN C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTA JIJIS ONPEIEIICHUs CrIoco0a PeIICHHS 33/JaYi B COOTBETCTBUU C CHTYyaIlUCH;



MPeo0pa3oBLIBATE MOJICIH C IICNBI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPECSISIONINX JTaHHYI TPEIMETHYIO
0071aCTh;

MEPEBOJUTh  CJAOXHYIO IO COCTaBy (MHOTOACICKTHYI0) HH(pOpMAIMIO H3 Trpa@uuecKoro  HiIx
(hopManM30BaHHOTO (CUMBOJIBHOI0) MPEACTABICHIS B TEKCTOBOES, M HA000POT;

CTPOUTh CXEMY, aJITOPUTM JEHCTBUSI, WCIPABIATh WM BOCCTAHABIMBATh HCM3BECTHBIN paHee ajJrOpuUTM Ha
OCHOBE UMEIOIIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

CTPOUTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

aHAJIM3UPOBATE/PEIICKCUPOBATh OMBIT Pa3padOTKH W pean3alud y4eOHOro IPOEKTa, HCCICIOBaHUS
(TeopeTHyecKoro, SMIUPUUECKOr0) Ha OCHOBE TPEITIOKEHHOW MPOOJIEMHOW CUTYallMH, TIOCTABICHHON IIeIH
W/WITY 32JIAHHBIX KPUTEPUEB OIICHKU TPOYKTa/pe3ylbTara.

8. CmpicioBoe uTeHne. OOyJaroMMNHC CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMytro HHPOPMALHUIO (B COOTBETCTBUU C LIEJISIMU CBOEH AEATEILHOCTH);
OPUEHTUPOBATHCS B COJAEPIKAHUM TEKCTA, TIOHUMATh LIEJIOCTHBIA CMBICII TEKCTA, CTPYKTYPUPOBATh TEKCT;
yCTaHaBIMBATh B3aUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB;

PE3IOMHPOBATH TTIABHYIO HICH0 TEKCTA;

peoOpa3oBbIBaTh  TEKCT, «IEPEBOAS» €ro B JAPYIY0 MOJAIbHOCTb, HHTEPIPETUPOBATH  TEKCT
(HeXy10)KeCTBEHHBIN — Y4eOHBI!, HAyYHO-TIOMYJISIPHBIH, HH(POPMAIIMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OLICHUBATH CO/ICPKaHue U (POpMy TEKCTa.

9. ®opmupoBaHHE W pPa3BUTHE HKOJOTHYECKOIO MBIIUIEHUS, YMEHHE TPUMEHATh €ro B II03HaBaTENbHOM,
KOMMYHHKAaTUBHOH, COIMAILHON MPaKTHKE U MPOodhecCHOHATbHOM opueHTau. O0yJatonuiicss CMOXKET:

OIIpEEIATh CBOE OTHOLIEHHUE K IIPUPOIHON CpeLe;

aHATM3UPOBATH BIMSHIE YKOJIOTHYECKUX (DAKTOPOB Ha Cpely OOMTaHHsI KUBBIX OPraHU3MOB;

IIPOBOJUTH IIPUYMHHBIN U BEPOSTHOCTHBIN aHAJIN3 3KOJIOTHUECKUX CUTYALIUH;

MPOTHO3MPOBATh U3MEHEHHUS CUTYaIlUH [IPU CMEHe JISHCTBUS OAHOTO (hakTopa Ha JieiicTBUE Ipyroro (hakTopa;
pacipoCTpaHsITh SKOJIOTMUYECKHE 3HAHUSA M y4acTBOBAaTh B MPAKTHYECKHX JAelax MO 3allUTE OKpYKaroleH
Cpellbl; BBIpaXKaTh CBOE OTHOLICHHUE K MPUPOJIC YePe3 MOJIENH, POSKTHBIE PadOTHI.

10. Pa3BuTHe MOTHBaLMU K OBIAJCHHUIO KYyJIbTYpOHl aKTHBHOI'O HCIIOJIb30BAaHUS CIOBApEel M JPYTHX MOMCKOBBIX
cucteM. OOyJarOIIUHCS CMOXKET:

OIpECACIIATD H€O6XO,I[I/IMLIC KIIFIOYEBBIC TTOMCKOBBIC CJIOBA U 3aIlIPOCHI;
OCYHICCTBIIATH BSaHMOﬂeﬁCTBHe C DJICKTPOHHBIMU IMOMCKOBBIMH CUCTEMAaMHU, CIIOBAPSAMHU,

(I)OPMI/IpOBaTB MHOKCCTBCHHYIO BBI60pKy N3 IMOHMCKOBBIX HCTOYHHUKOB JIA 06"LCKTI/IBI/133LII/II/I PE3yJIbTaTOB
IIOHUCKa,

COOTHOCHUTD MOJIYYECHHBIC PE3YJILTATHI ITIOMCKa CO cBoOeH JACATCIIBHOCTBIO.

KommynunkatusHabie YY ]|

11.

YMenune OpTraHU30BbLIBATH yqeGHoe COTPYAHHUYECTBO U COBMCCTHYIO HACATCIBHOCTL C YYHUTCIEM U

CBEPCTHHKAaMH; padOTaTh MHAMBHIYAILHO W B TPYIIE: HaXOJUTh oOllee pelieHrne W pa3pelaTh KOH(IUKTH Ha
OCHOBE COIJIaCOBaHMsI TO3MIHMHA M y4eTa HHTEPECOB; (OpMYyIHPOBATh, apryMEHTHPOBATh M OTCTAaHMBaTh CBOEC
MHeHre. O0y4aroIHiCcs CMOXKET:

ONPEAENATH BO3MOXKHBIE POJIM B COBMECTHOM JIEATEIIbHOCTH;
WUrpaTh ONPENEIICHHYIO POJb B COBMECTHOM JAESATEIbHOCTH;

MNPUHUMATL IMMO3UIHIO CO6CC€,Z[HI/IKa, MOHMWMAs MO3ULUI0 APYroro, pasjindaTb B €ro pcuu: MHCHHUC (TO‘le
3peHI/I$I), JA0Ka3aTcIbCTBO (apFYMeHTBI), (baKTLI; TUnoTE3bl, aAKCUOMBI, TCOPUH,

OTIpeZIeNsATh CBOM JACWCTBUS W JIEHCTBUS TApTHEpa, KOTOPHIE CHOCOOCTBOBAIM WJIM MPEMSTCTBOBAIU
IIPOJYKTUBHON KOMMYHUKALIUU;
CTPOWTH IMMO3UTHBHBIC OTHOIICHUS B IIpoIlecce yUeOHOW U MO3HABATEIILHON IS TETLHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTb CBOK TOYKY 3pE€HMS, B JHCKYCCUH YMETh BBIABUTATh
KOHTpapryMeHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BIIaJcHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMECH);

KPUTHYECKA OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATh OIIMOOYHOCTH CBOEIO
MHEHHUS (€CJI OHO TaKOBO) U KOPPEKTHUPOBAThH €T0;

npeJyIaraTh aJbTePHATHBHOE PEIICHNE B KOH(PIUKTHOW CUTYAIUH;

BBIJICTISATH OOIIYIO TOYKY 3PSHHS B JVICKYCCHU;

JIOTOBAPUBATHCS O MpaBUJIaX W BOMPOCAX ISl OOCYKICHUS B COOTBETCTBUHU C IMOCTABICHHOM IMepes TPpyIoi
3a/1auc;

OpraHW30BEIBATh Y4eOHOE B3aWMOACHCTBHE B Tpymme (OmpenensaTh oOIIue Ielau, pacHpeneisaTh PpOJIH,
JIOTOBAPUBATHCS IPYT C IPYTOM U T. I1.);

YCTpaHATh B paMKaX JMajora pa3pbiBbl B KOMMYHUKAIIUU, OOYCIIOBJICHHBIC HETIOHUMAHHEMHEIIPHUITAEM CO
CTOPOHBI cobeceHMKa 3a1a4r, (POPMbI WM COAEPIKAHUS TUAIora.



12. YMeHHEe OCO3HAaHHO HCIIOJIB30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3ajauell KOMMYHMKALUM IS
BBIPOKEHHS CBOMX UYYBCTB, MBICJIIEH M MOTPeOHOCTEH Ui TUIAHMPOBAHUS M PETYJSIHMU CBOCH AEATENBHOCTH;
BJIaZICHUE YCTHOM M MUCHbMEHHON PEUbI0, MOHOJIOTHUECKONH KOHTEKCTHOHM peubto. O0yJaronuiicss CMOXKET:

*  OHpeAessATh 3334y KOMMYHHUKAIMK U B COOTBETCTBHHU C Hell OTOMpaTh peueBble CPEICTBA;

*  0oTOMpaTh M HCIOJB30BaTh PEUEBBIC CPEICTBA B MPOLECCE KOMMYHHUKAIMU C APYTHUMHU JIIOAbMH (ITHAJOr B
nape, B MaJIOi TpyIIIE U T. 11.);

*  MpPEeACTaBJATH B YCTHOM WM MUCHMEHHOU (hopMe pa3BepHYTHIH IUIaH COOCTBEHHOM JESITENbHOCTH;

* coOmogaTb HOPMBI IMyOJIMYHOH pedM, periaMeHT B MOHOJOI€ M JUCKYCCHM B COOTBETCTBHU C
KOMMYHHKAaTUBHOH 3a/1a4ei;

*  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYKACHHUE) U 3allpallinBaTh MHEHIE apTHEPa B paMKax JAUANOTa;

*  [PUHUMATH PElICHHE B XOJIE TUAJIOTa U COTTIACOBBIBATH €r0 C COOECEIHUKOM;

*  CcO31aBaTh IMCHMEHHBIE «KJIMIIMPOBAaHHBIE» W OPUTMHAJIBHBIE TEKCTBl C HCIIOJIB30BAaHHEM HEOO0XOANMBIX
PEUEBBIX CPEICTB;

*  HCTONB30BaTh BepOaJbHBIE CpeAcTBa (CPEeACTBa JIOTHUECKOW CBS3M) JISl BBIIEIEHHUS] CMBICIOBBIX OJIOKOB
CBOETO BBICTYILICHUS,

*  HCIOJb30BaTh HEBepOalbHbIE CPEACTBA WM HAIJIAOHbIE MaTepHajbl, MOArOTOBICHHbIE/OTOOpPAHHBIE IIOA
PYKOBOACTBOM yYHUTES;

* JleslaTh OLIGHOYHBIM BBIBOA O AOCTIKCHUH LEIM KOMMYHHKAlMU HENOCPEICTBEHHO IIOCIE 3aBEpLICHHS
KOMMYHHMKAaTUBHOT'O KOHTaKTa U 0OOCHOBBIBAThH €r0.

13. ®opMupoBaHWe U pa3BUTHE KOMIICTCHTHOCTH B  OOJAaCTM  HCIOJb30BaHHUA  HH(POPMAIIMOHHO-

KOMMYHUKaIIMOHHBIX TexHonoru# (nanee — UKT). OO0ygaromuiicss CMOXeT:

*  [EJICHANPABICHHO HCKAaThb M WCIOJNB30BaTh WH(POPMAIMOHHBIE PECypChl, HEOOXOAMMBIC MJISl PEIICHHS
y4eOHBIX U MPaKTUYECKUX 3a7a4 ¢ momoltsio cpeacts UKT;

*  BbIOMpaTh, CTPOUTH M HCIOJIB30BaTh aCKBaTHYIO MH(GOPMALMOHHYIO MOJIENb IS MEepeaayl CBOMX MbICIEH
CpeICTBaMH €CTECTBEHHBIX U ()OPMAaJIbHBIX S3bIKOB B COOTBETCTBUH C YCJIOBHSIMU KOMMYHUKAIUH;

* BBIACIATH I/IH(I)OpMaHI/IOHHLII‘/'I ACIICKT 3aJadu, OICPUPOBATH HAAHHBIMH, HCIIOJb30BaTb MOJCJIb PCHICHHUA
3aJ1a4u;

* HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU (BKJHO‘IEU[ BI)I60p AICKBATHLIX 3a/1a4y€ HWHCTPYMCHTAJIbHBIX
POrpaMMHO-aNIapaTHBIX CPEICTB M CEPBUCOB) Ul pelleHHs MH(GOPMAIMOHHBIX M KOMMYHHUKAILIMOHHBIX
yueOHBIX 3a/1a4, B TOM YHCJIe: BRIYUCIICHNE, HANTMCAHUEe JOKIaI0B, pedepaToB, CO3/1aHUE MPE3eHTAIH | JIp.;

*  HCHOJB30BaTh HHPOPMAIUIO C YIETOM dTHYECKHUX U TIPABOBBIX HOPM;

* co3gaBaTh MHGOPMALMOHHBIE PpECYpChl Ppa3HOrO THNA W I pasHbIX AayAUTOPHH, COOIIONATh
WHQOPMAIMOHHYIO TUTHEHY H NpaBuiia MHQOPMAIIMOHHOM 6e30MacHOCTH.
npeomemmuvle:

* (QopMupoBaHHe NPEACTABICHUI O MaTeMaTWKe Kak O METOJE MO3HAaHUS NEHCTBUTEIBHOCTH, MO3BOJISIOLIEM
OIMCHIBATh U U3Y4aTh peasibHbIE MPOLECCH] U SIBICHUS;

*  pa3BuTHE YMEHUH paboTaTh ¢ YyuYeOHBIM MaTeMaTHYECKMM TEKCTOM (aHAJU3WPOBaTh, H3BJICKAThH
HEOOXOUMYI0 UH(POPMAIIUIO), TOYHO U IPAMOTHO BBIPAXKATh CBOW MBICIIH C MPUMEHEHUEM MaTeMaTHYeCKOM
TEPMUHOJIOTUM W CUMBOJIMKH, MPOBOAUTH KIACCU(MKALMM, JIOTMYECKHE OOOCHOBAaHUS, JOKA3aTelIbCTBA
MaTeMaTHYECKUX YTBEP)KICHUII;

® pa3BuTHUC HpeIICTaBHeHI/Iﬁ O YHUCJI€ U YHCIOBBIX CHCTEMAaxX OT HATypaJIbHBIX 10 HeﬁCTBHTeHLHLIX YHUCCII,
OBJIa/ICHUE HABBIKAMH YCTHBIX, TUCHBMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYHCIICHUI;

® OBJIAICHUC CHMBOJIBHBIM SI3BIKOM anrerH, HpI/IéMaMI/I BBIITOJIHEHUA TOXICCTBCHHBIX HpeO6pa30BaHHI71
BBIPOKEHH, pELICHUS ypaBHEHWH, CHCTEM YpaBHEHMH, HEPaBEHCTB W CHUCTEM HEPaBEHCTB; YMEHHS
MOJENIMPOBAaTh pEalbHbIE CHTyallUd Ha S3bIKe anreOpbl, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHMEM armapaTa ajreOpbl, HHTEPIPETUPOBATh TOIyUYEHHbIH Pe3ybTaT;

*  OBIIQJICHUE CUCTEMOW (YHKIIMOHAIBHBIX MOHSATHIA, pPa3BUTHE YMEHUS HCIOJIb30BaTh (QYHKIHOHAILHO-
rpaduuecKkue NpeACTaBICHUs AJIsl peIIeHUs Pa3IMYHBIX MaTeMaTHYeCKUX 3afad, AJIsl OMHCAaHUs W aHaIn3a
peaybHbBIX 3aBUCHMOCTEN;

*  OBIJIQJICHUE MPOCTEUIIMMHU CIIOCOOaMU TIPEJICTABIICHHS U aHaJIM3a CTATUCTHYECKHX JIAaHHBIX; GOpMUpOBaHUE
NPEACTABICHUH O CTATHCTHYECKMX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O Pas3iIMyHBIX CIIOco0ax HX
U3Y4YEHHS, O TMPOCTEHIINX BEPOSTHOCTHBIX MOJENAX; pPa3BUTHE YMEHHH U3BICKaTh HH(POPMALIHIO,
IPEICTaBICHHYIO B TabaMLaX, Ha JuarpaMmax, rpadukax, OINMChIBaTh U aHAJIW3UPOBATh MACCUBBI YHCIIOBBIX
JAHHBIX C [OMOIIBIO MOJIXOJSAIIMX CTaTHCTUYECKMX XapaKTepPUCTHK, HCIIOJIb30BaTh ITOHHMMAaHHE
BEPOSITHOCTHBIX CBOMCTB OKPY)KAIOLIMX SIBICHUN TPU MPUHSATHU PELICHUI;



pa3BUTHE YMEHUM NPUMEHSATh U3yUYCHHBIC TOHITHS, PE3YyJIbTaThl, METOABI JIJISl PEIICHUS 3a4a4 MPAKTUYECKOTr0
XapakTepa W 3amad M3 CMEXKHBIX TUCIUIUIMH C MCIHOJB30BAHWEM TIPH HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHaIOB, KOMITEIOTEPA, TIOH30BATHCS OIEHKON M MPUKUIKOHN MPH MPAKTHICCKUX PacdeTax;
(hopMupoBaHUE TIPEJACTABICHUS 00 OCHOBHBIX M3yYaeMBIX MOHATUSAX: WH(POPMAIHS, aITOPUTM, MOJIENb — U
HUX CBOMCTBAX;

pPa3BUTHE QJITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOMMMOTOo I TpodecCHOHATBHOW MeATeTFHOCTH B
COBPEMEHHOM O0IIIECTBE;

(dbopMupOBaHUE YMECHHU (pOpMalIM3allMd U CTPYKTYPHPOBAHUS HH(OPMAIMK, YMEHHsI BBIOMpaTh CHOCOO
MIPEACTABICHUS JaHHBIX B COOTBETCTBHH C IIOCTABICHHOW 3amadeil — TaONMIBI, CXEMbI, TpaduKwy,
JUarpamMMebl, C NCTIOJIb30BaHIEM COOTBETCTBYIOIINX MPOTPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;
(opMUpOBaHUE HABHIKOB W YMCHHI O€30MacHOTO U IEJIeCOO00pa3HOro TMOBEACHHUS TpH pabore ¢
KOMITBIOTEPHBIME TIporpaMMaMy u B VHTepHeTe, yMeHusi coOmoaTh HOPMBI WH(GOPMAITMOHHOW J3TUKH H
npana.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O IIPE/IMETA

BeinyckHuk HayuuTes B 7-9 kiaccax
(17151 KCI0JIL30BAHUSA B MOBCEHEBHOM KU3HU U
olecreyeHUst BO3MOKHOCTH yCIIELIHOTO
MPOAOJIKEHHUSA
o0pa3oBaHusi Ha 0a30BOM YPOBHe)

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9- Ki1accax
AJis1 o0ecrie4eHusi BO3MOKHOCTH yCIIEIIHOT0 NMPOI0JIKEeHHS
oOpa3oBaHusi Ha 0A30BOM U
yriiy0JéHHOM ypPOBHSAX

JJ1eMeHTHI TeOpuH
MHOKeCTB 1

- OnepupoBath Ha 6a30BOM ypoBHe | MOHITUSIMHU:
MHOXECTBO, 3JIEMEHT MHOECTBA, TOJAMHOKECTBO,

Onepupoeamz; NOHAMUAMU. MHOIHCECMBO, XAPAKMEPUCMUKU
MHOOJCECmMeBa, d1eMeHm MHoalcecmea, nycnioe, KOHedHoe u

MaTeMaTH4YeCKOM MPUHAOJICKHOCTD; OECKOHEUHOEe MHOMNCECNBO, NOOMHONCECEO, npuHadﬂe:)fmocrnb;
JIOTHKH - 33]1aBaTh MHOXKECTBA MEPCUNCIICHUEM UX JIEMCHTOB; - | - U300paxicams MHONCECM8A U OMHOUEHUE MHOIMCECE C NOMOUBIO
HAXOUTh IepeceueHue, 00beIMHEHHE, TOJMHOKECTBO | Kpyeos Juiepa,
B MPOCTEUIINX CUTYAIUSX. - onpeoenams NPUHAOTIEHCHOCTb DTIeMEHMA MHONCECNEY,
00beOUHeHUI0 U nepecedeHU0 MHOMCECME, 3a0a8amb MHOMCECMBO C
NOMOWBIO NEPEHUCTICHUS DTIEMEHMO08, CI08eCHO20 ONUCAHUAL.
- onepuposams NOHAMUAMU. 8bICKA3bIEAHUE, UCIUHHOCIND U
JIOHCHOCMb BbICKA3BIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu Hao
BbICKA3LIBAHUAMU. U, UTU, He, YCIIOBHbLE BbICKA3LIBAHUS (UMNAUKAYUU),
-CMpouUmb 8bICKA3bI8AHUSL, OMPUYAHUSL BbICKAZBIBAHULL.
B noBcenHeBHOM KU3HM M IPU U3yYeHHHU JPYTUX MPeIMETOB:
- pacno3HaBaTh JIOTMYECKN HEKOPPEKTHBIE -UCNONIb306AMb MHOMCECMEA, ONepayull ¢ MHOMNCECmeamu, ux
BbICKA3bIBAHMSI, epaguueckoe npedcmasienue 0yl ONUCAHUS PealbHbIX NPOYeCccos U
-MCTOJIb30BaTh TpaduuecKoe MPeJACTaBICHUE MHOKECTB | AGIeHUlL,
JUISL OMMCAHUS PEATIbHBIX IIPOLIECCOB U SIBICHUU, ITPU - CmMpoums YenouKy YMO3AKIIOYeHUll Ha OCHO8E UCNOJIb308AHUSI NPABUIL
peIIeHU  3a/1a4 IPYTUX y4eOHBIX MPEIMETOB. JIO2UKU.
Yucaa - OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU: - Onepuposams NOHAMUAMU. MHONCECEO HAMYPAIbHBIX YUCE,

HATypaJIbHOE YHUCIIO, IIEeJI0€ YHCIT0, OOBIKHOBEHHAS JIPOOB,
JeCATUYHAs 1po0b, CMEIIAHHOE YHCIIO0, PAIlHOHATILHOE
9HCII0; apuMETHIECKUN KBAaPAaTHBIN KOPEHb ;

- HCTIOIB30BATh CBOWCTBA YNCEN U NIPAaBHIIA ACUCTBUH C
palrOHANbHBIMH YUCIAMU MPY BBIIIOJIHEHUH BBIYMCIICHH;
- UCTIOIB30BaTh MPU3HAKU IETUMOCTH Ha 2, 5, 3, 9, 10 npu
BBITIOJIHEHUH BBIYUCIICHUN U PEILICHUH HECIIOKHBIX 3a/1a4;
- BBIIIOJIHATH OKPYIJIEHUE PALlMOHAIBHBIX YUCEIL B
COOTBETCTBHUH C IIPABUIIAMU;

-OLICHUBATh 3HAUYCHUE KBAAPATHOT'O KOPHS U3

uppayuoHailbHoe YUucCio, MHOMCECN B0 Yeblx Yucei, payuoHalbHoe
YUCTI0, MHO2MCECMB0 PAYUOHAIbHBIX HYUCEIL, Keaapamnbzﬁ KOp€Hb,
MHOHCECB0 OelCMEUMEIbHbIX uuceil, ceomempuveckas
UHmepnpemayusi HamypajlbHblX, YejlblX, PAUUOHATIbHbIX,
oelicmeumesnbHblLx yucei,

-NOHUMAMb U 0OBACHSAMb CMbIC]L l’lOb’ML{MOHHOﬁ 3anucu HamypajlbHO2c0
uucia,

- BbINOJIHAMb 6bIYUCTIEHUA, 6 MOM HUcjie C UCNOIb306AHUEM npué'/vzoe
PauUOHAIbHbLX 6’bl"luCJZ€Huﬁ, obocHosbieamMb anzopummbsl 6blNOJIHEHUA




MTOJI0KUTEILHOIO 1IEJION0 YHCIIA;
-pacrno3HaBaTh pallMOHAIBLHBIC U UPPAIHOHATILHBIC
4HCIIa;

-CpaBHUBATH YHCJIA.

oeticmeuil;

- 8bINOIHAMb OKPY2NeHUE PAYUOHATbHBIX YUCET C 3a0AHHOT
MOYHOCMbBIO,

- YROPA0OYUBAMY YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHBIX U
decamuunbix Opooeli;

- Haxooums HO/[ u HOK yucen u ucnonv3osams ux npu peueHuu
3a0a;

- onepuposams NOHAMUEM MOOYIb YUCA, 2eOMEeMPUYECKas
unmepnpemayus Mooyis 4ucid.

- CPABHUBAMb PAYUOHANBHBIE U UPPAYUOHATIbHBIE YUCIA.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPeJIMeTOB:

- OLICHMBATh PE3YyJbTATHl BEIYUCICHUN IIPU PELLICHUH
MIPAaKTUYECKUX 3a/1a4;

- BBINOJIHATH CPAaBHEHHE YUCEN B PEAJIbHBIX CUTYallHsIX;
- COCTAaBJIATH YHCIIOBBIE BBIPAXKCHUSA IIPU PELLICHUN
MPaKTUYECKUX 3a]a4 U 3ajad U3 JPYrux y4yeOHbIX
IIPEAMETOB.

- NPUMEHSIMb NPABUILA NPUOTIUNCEHHBIX BLIYUCTEHUL NPU peuleHUl
NPAKmMu4ecKux 3a0ad u peuweHuy 3a0a4 Opyux y4eOHvlx npeomemos;
- 8BINOJIHAMb CPABHEHUE Pe3YTbIMAMO8 8bIYUCLEHUT NPU PelleHUU
NPAKMUYECcKUX 3a0ay, 6 mom yucie NPUOIUNCEHHBIX GbIUUCTEHUL,

- COCMABNAMb YUCTIOBbLE BLIPANCEHUS U OYESHUBAMb UX 3HAYEHUS NPU
peuleHuy NpaKkmu4eckux 3a0ad u 3a0ay u3z Opy2ux y4eoHvlx
npeomemos.

- 3aNUCHIBAMb U OKPY2TISIMb YUCTO8ble 3HAUEeHUS! PedIbHbIX

YpaBHenus u
HepPaBEeHCTBA

-OnepupoBath Ha 6a30BOM YpOBHE MOHITUSMHU:
PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHUsI, pEIICHHE YPaBHEHNUsI, YUCIIOBOE
HEpaBEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA,;
-TIPOBEPSTH CIPABEIITUBOCTh YHNCIIOBBIX PABEHCTB U
HEPaBEHCTB;

-pemaTh TMHEWHbIC HEPaBEHCTBA U HECIIOKHBIC
HEPaBEHCTBA, CBOJISIINECS K JINHEHHBIM;

-pemaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX ypaBHEHUH,
HEPaBEHCTB;

-TIPOBEPSITH, SBISIETCS JIM TAaHHOE YHCIIO pEIIeHUEM
ypaBHEHHUsI (HEPABEHCTBA);

-pemaTh KBaipaTHbIC YpaBHEHUS 110 (hopMyIe KOpHEH
KBaJ[paTHOTO yPaBHEHHUS;

-n300paXkaTh peIIeHUs HEPABEHCTB U MX CUCTEM Ha
YUCJIOBOM MPSMOM.

- Onepuposamv NOHAMUAMU: YPAGHEHUE, HePABEHCME0, KOPEeHb
VpasHeHusl, peuleHue HepaseHCcmed, PA8HOCUIbHbIE YPAGHEHUS,
obracmuv onpeoenenus ypasHeHus (HepageHcmed, CUcmemsl ypagHeHul
UU HepaseHcms),

-peuiams UHeliHble YPAGHEeHUsl U YPAGHEHUS, C80OUMbLE K TUHEUHbIM C
NOMOUBIO MOAHCOECMBEHHBIX NPeodPA308aHULL,

-peuiams K6aopamHvle YPasHeHUs U YPAGHEHUS, CBOOUMbLE K
K8AOPAMHBIM C NOMOWBIO MONCOECMBEHHbIX NPeoOPa308aHUl;
-peuiams OpoOHO-UHElIHble YPAGHEHUSL,

-pewiams npocmeriuiue UppayuoHaibHble YPasHeHus 6U0a

-pewams YpasHeHus 8Uod ;

-pewams YpagHeHuss CHOCOOOM PA3NONCEHUs HA MHONCUMENU U
3amenbl nepemeHHOl;

-UCNOIb308aNMb MEMOO UHMEPBANO08 OJisl peuleHUsl Yeavlx U
OpPOOHO-PAYUOHANLHBIX HEPABEHCTNE;

-peuiams UHeliHble YPAGHEHUs U HePABEeHCMBA C NapaMempamu;




-peuiams Hecl0NHCHbLe K8AOpamHble YPAGHEHUS ¢ NAPAMEMPOM,
-peuiams HeCl0HCHbLe CUCEeMbl TUHEIHbIX YPAGHEHULL C
napamempamu,

-peuiams HeCl104CHbLE YPABHEHUS 8 YENbIX YUCTLAX.

B noBceHeBHOM KU3HU M NIPU U3YyYEHUH APYTUX NPeJIMEeTOB:

-COCTaBJIATh U pellaTh JIMHEWHBIC YPABHEHUS IIPU
peLIeHUH 3a]a4, BO3HUKAIOLIUX B IPYTUX Y4EOHBIX
npeameTax.

-COCMAasIAmMy U peuams JUuHeliHble U K8AOpamHule YpasHeHus,
VPABHEHUsI, K HUM C800SUUECS, CUCEMbL TUHETIHbIX YPAGHEHUI,
HepaseHCcma npu peuleHuu 3a0ayd Opyeux yueOHblx npeomMemos;
-8bINOIHSIMb OYEHK) NPA8OON0000Us Pe3yibmamos, Noiy4aemvlx npu
peuieHUuY TUHEUHbIX U K8AOPAMHbIX YPAGHEHUL U CUCTEeM TUHEUHbIX
VDABHEHUIl U HEPABEHCME NPU PEUEHUU 3A0ay OPYeUX YUeOHbIX
npeomemos;

-8b1OUPAMb COOMBEMCMBYIOUUE YPABHEHUS, HEPABEHCNEA WU UX
cucmemul OJis1 COCMAGNEHUSL MAMeMAMU4ecKol Mooeau 3a0aHHOU
PEAIbHOU CUMyayuu uiu NPUKIAOHOU 3a0ayul;

-yMemb UHMePRpemupo8ams noIy4eHHblll NPU peueHuu YpagHeHus,
HepaseHcmea Uil CUCmemMbl pe3yibmam 6

KOHMeKcme 3a0aHHOU PealbHOU CUMYayul Uil NPUKIAOHOU 3a0ayul.

To:xknecTBeHHBbIE
npeodpa3oBaHus

-BrinonHATh HecnoXkHbIE TPeoOpazoBaHus s
BBIYHCJICHNS 3HAUEHNUI YHCIIOBBIX BBIPAKEHUH,

COJZIep KAIMX CTEIEHU C HATypaJbHbBIM IIOKA3aTelIeM,
CTEIEHU C LEJIBIM OTPULIATEIILHBIM II0KA3aTeIEM;
-BBINIOJIHATH HECIIOKHbBIE IPE0Opa30BaHUS 1IEJIbIX
BBIPQ)XEHUI: pacKpbIBaTh CKOOKH, IPUBOIUTH
MOAOOHBIE CIIaraeMble;

-HCIIOJIb30BaTh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHS
(kBagpat CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTh
KBaJIpaTOB) JJISl YIPOILEHUS BBIYUCICHNUN 3HAUCHHH
BBIPAKCHUII;

-BBITIOJIHSATH HECIIOKHBIE TPE0OpazoBaHusl JpOOHO-
JIMHEWHBIX BBIPAKEHUHN U BBIPAKEHUN C KBaJAPAaTHBIMU
KOPHSIMH.

-Onepuposams NOHAMUAMU CIMENeHU C HAMYPATbHbLM NOKA3amenem,
CMeneHu ¢ YeavimM OmpuyamenbHblM NOKA3amenem,

-8bINOIHSIMb NPEe0OPA30BAHUS YETILIX GbIPANCEHUIL: OCUCMEUSL C
O0OHOUNIeHAMU (CTLOJCEHUe, 8bIYUMAaNUe, YMHONCeHUE), OelCMBUsL C
MHO2OUIeHaMU (COJICEHUe, BbIYUMAHUE, YMHONICEHUE),

-8bINOIHAMb PA3NI0NHCEHUE MHOLOYLEHO8 HA MHONCUMENU OOHUM U3
€cnocobo8: eviHeceHue 3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE
Ghopmyn COKPAUWEeHHO20 YMHONCEHUSL,

-8blOeIAMb K8AOPAMmM CYMMbl U PAZHOCMU OOHOUIEHO8,
-PACKIA0bI8AMb HA MHONMCUMENU KEAOPAMHBII MPEXUTICH, -8bINOIHAMb
npeobpazo6anus 8bIPaANCEeHULl, COOEPHCAUUX CMENEeHU C YeablMU
OmMpUYamenbHbIMU NOKA3amensmu, nepexooums om 3anucu 8 8uoe
cmenetu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 suoe
opoou,

-8bINOIHAMb NPe0OPA308aHUsL OPOOHO-DAYUOHATLHBIX BbIPANCEHULL:
cokpaweHue 0pobell, npusedeHue areebpauyeckux opodei Kk 0owemy
3HAMEHAMeNI0, CILOJNCEHUE, YMHOJICEHUe, OeleHUe ANeeOpaulecKux




Opobell, 6036edenue aneedpauieckol 0poou 8 HAMYPAILHYIO U Yelyio
OMPUYAMENbHYIO CIeneHb,

-8bINOIHAMb NPE0OPA308AHUSL BbIPANCEHUT, COOEPAHCAUIUX
K68aopamHubvle KOpHU,

-8bl0eIsIMb K8AOPAM CYMMbl ULU PASHOCIU O8YYIIeHA 8 8bIPANCEHUSX,
cooepaicaumux Keaopammuule KOPHU,

-8bINOIHSIMb NPeoOPA308AHUS BbIPANCEHUL, COOEPAHCAUUX

B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeJIMeTOB:

-[IOHMMATh CMBICJI 3aIIMCH YHCJIa B CTAHJAPTHOM BUJIE;
-OIepUpoOBaTh Ha 0a30BOM YPOBHE MOHATHEM
«CTaHJIapTHAas 3alMCh YUCIIAN.

-8bINOIHAMb NPe0OPA306AHUSL U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8
CMAaHOApPmMHOM 8uUOe;

-8bINOIHAMb NPEe0OPA308AHUS ANI2EOPAUYECKUX BbIPANCEHUL NPU
peuieHulU 3a0a4 Opy2ux y4eOHvIX npeomemos.

DOyHKINH

-Haxoauts 3HaueHne GyHKIUY 110 3aJaHHOMY
3HA4YECHUIO apryMEHTa;

-HAXOJIUTh 3HAaYEHHE apryMEHTa 110 3a/laHHOMY
3HAYEHUIO (YHKIUHU B HECTIOKHBIX CUTYaIUsX;
-OIPENENATh MOJI0XKEHUE TOUKH 110 €€ KOOpINHATaM,
KOOpJAMHATBI TOUKHU IO €€ MOJO0KEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

-110 rpauKy HaXOJUTh 00IACTh ONpEaeIICHUS,
MHO>KE€CTBO 3HAUEHUM, HYIH (PYHKIIMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTaHUA U
yObIBaHUs1, HaOOJIbIlIee U HAUMEHBIIIEEe 3HAUCHUS
dyHKmH;

-CTpOUTH IpaduK TUHEHHON QYHKIUY;

-TIPOBEPSITh, ABJISIETCS JIM TaHHBIN Tpaduk rpadhukom
3aJlaHHOM (PyHKUMU (JIMHEHHON, KBapaTUYHOM,
00paTHON MPONOPLUOHATBHOCTH);

-OlpenensaTh MNPUONMKEHHBIE 3HAYEHHUS] KOOPIUHAT
TOUYKHU NepeceueHust rpauKoB PyHKIIHI;

-onepupoBaTh Ha 0a30BOM  YpPOBHE TMOHATHUSAMU:
MOCTIeIOBATENbHOCTh, apuMeTHyecKkas Mporpeccus,
reoMeTpHYECKas IPOrpeccus;

-pemiath 3ajadyd Ha IMPOTPECCHM, B KOTOPBIX OTBET
MOKET OBITh IMOJYYEH HEMOCPEICTBEHHBIM MOACYETOM

-Onepuposamv NOHAMUAMU. PYHKYUOHANbHAS 3A8UCUMOCTD,
@yHryus, epagux ynkyuu, cnocobsl 3a0anus yHKYUU, apeyMeHm u
3Hauenue yHKyuu, obaacme onpeoeneHuss U MHONCECmeo 3HAYeHUll
@yHKYUU, HYIU PYHKYUL, RPOMEICYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb QYHKYUU, YEMHOCMb/HEYEMHOCb DYHKYUU,
-cmpoums 2paghuxu TUHetiHoU, K8AOpamuiHol GyuKyutl, 0opamuol
NPONOPYUOHATLHOCIU, (DYHKYUU 8UOA: , , , ;

-Ha npumepe K8aopamuiHol QYHKYUU, UCNOIb306ANb
npeobpaszosanus epagpuxa Gpyuxyuu Y=F(X) o1 nocmpoenus epaghuxos
@yHryuil ;

-COCMAaBAmMyb YPAGHEeHUsL NPAMOU NO 3A0AHHBIM YCIOBUIM:
npoxoosueti yepesz 06e MOUKU € 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosueli yepez OAHHYI0 MOYKY U NAPAIIeNbHOU OAHHOU NPSAMOU,
-uccne008ams yHKYuio no eé epagpuxy;,

-HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYULU,
-0nepuposamev NOHAMUAMU. NOCIE008AMENbHOCMb, apupmemuyeckas
npocpeccus, 2eoMempudecKas npocpeccusi;

-pewams 3a0ayu Ha apu@OMemudecKyio u 2eomMempuiecKyro
npoepeccuro.




6e3 nmpuMeHeHust GopMmy.

B noBceHeBHOM KU3HU U NIPU U3YYEeHUH APYTUX NPeIMeTOB:

-HCIIOJIb30BaTh I'PpaMKU pealIbHBIX MPOLIECCOB U
3aBUCHMOCTEH ISl OIPE/ICIICHHSI UX CBOMCTB
(HanOopIINe U HAMMEHBIINE 3HAUYCHUS, TPOMEKYTKH
BO3pAcTaHMsI U YOBIBaHUS, 00JIACTH TOJOKUTEIbHBIX U
OTPHLIATENILHBIX 3HAYCHUN U T.11.);

-HACIOJIb30BaTh CBOMCTBA JIMHEWHON (QYHKIIMU U €€
rpaduK py peleHnH 3a/1a9 U3 IPYrux y4eOHbIX
PEMETOB.

-~UTLTIOCMPUPOBAMb € NOMOWBIO 2PAPDUKA PEATbHYIO 3A8UCUMOCTb UTU
npoyecc no ux XapaKmepucmuKam,

-UCNONIL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYUHOU PYHKYUU NPU
peutenuu 3a0a4 U3z Opyeux yueOHvix npeomMemos

CraTuCTHKA ¥ Teopus
BEPOATHOCTEM

-lmeTp npecTaBieHre 0 CTaTUCTUYECKUX
XapaKTEPUCTUKAX, BEPOSITHOCTU CIYy4alHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

-pemaTh mpocTeiie KOMOMHATOPHBIC 3a/1a4n
METOOM IPSIMOTO U OPTaHU30BAHHOTO MIEpedopa;
-TPEICTaBIIATh JaHHbBIE B BUE TAONHUII, AUATPAMM,

rpauKoB;

-uuTaTh MHGOPMAIUIO, TPEACTABICHHYI0 B BHJE
TaOJIUIIEL,

JIrarpaMmel, rpaduka;

-OIPEICISTh OCHOBHBIE CTATUCTUYCCKHE

XapPaAKTCPUCTHUKHU YHUCJIIOBBIX Ha60pOB;

-OLCHUBATb BCPOATHOCTH COOBITHS B HpOCTGfIIHHX
ClIydasx,

-UMCTb MMPECACTABJIICHHUEC O POJIN 3aKOHA OOJIBIIIMX YHCEI
B MAaCCOBBIX SABJICHUSIX.

-Onepuposams noHamuAMU: cMobuamsie U Kpy2osvie OUazpamml,
mabauybl OAHHBIX, CpedHee apupmemuueckoe, MeOuana, Hauboavuiee
U HauMeHbUlee 3HaUeHUsl 8blOOPKU, PA3MAX 8blOOPKU, OUCHEPCUSL U
cmanoapmHoe OmKIOHeHUe, CIYYAtHAS USMEHYUBOCTND,

-U3BIeKamsb UHGOpMayuio, NpeocmasienHyo 6 mabauyax, Ha
ouazpammax, epaguxax;

-cocmaenams maoauysl, CMpoums OUaAspammol U paguxu Ha 0cHoge
OAHHbBIX;

-0nepuposamsv NOHAMUAMU: PAKMOPUAL Yucia, nepecmanosKy u
couemanus, mpeyeonvuux Ilackans,

-npUMeHsmb NPAGUII0 NPOU3BEOeHUSI NPU PelUeHUU KOMOUHAMOPHBIX
3a0ay;

-Onepupo8amv NOHAMUAMU. CAYHAUHbBLL ONbIM, CIVUAUHBLU 8b100D,
ucnvimanue, d1eMeHmapHoe ciyyatinoe coovimue (Ucxoo),
Kaaccuueckoe onpeoeienue 6eposSmHOCMU CLyYatiHo20 coObImusl,
onepayuy Hao CIY4AUHbIMU COOLIMUAMU,

-npeocmasiams UHGOPMayuro ¢ NOMOubIo Kpyeos Jinepa,

-peuiams 3a0a4u Ha 8blYUCTIeHUe 8ePOSMHOCMU C NOOCYemoM
KOIUYEeCmed apuanmos ¢ NOMOWbI0 KOMOUHAMOPUKU

B noBceHeBHOM KU3HU U MIPU U3YYEeHUH APYTUX NMPeIMeTOB:

-OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB
METOIOM Tepedopa;

-MMETh TPEJICTABICHUE O POIIU MPAKTHUECKU
AOCTOBCPHBIX U MAJIOBCPOATHBIX C06LITPII>'I;

-U3BIIEKAMb, UHMEPNPEMUPOBAMdb U NPeodPa308b18aMb UHGOPMAYUIO,
npeoCcmasieHHy0 8 mabauyax, Ha OUuacpammax, epagukax,
OMPaNCaArOWYI0 CEOUCMBA U XAPAKMEPUCMUKU PEAbHbIX NPOYECCO8 U
ABNEHULL,




-CpPaBHMBATb OCHOBHBIE CTATUCTUYECKUE
XapaKTEPUCTUKHU, IIOJIyYEHHBIE B IIPOLECCE PELIEHUS
IIPUKJIATHOM 3a7a41, U3yUEHUs PEAIbHOTO SIBJICHUS;
-OLICHUBATh BEPOSITHOCTH PEAIbHbBIX COOBITHH 1
SIBJICHUN B HECJIOJKHBIX CUTYallUsIX.

-onpeoensims Cmamucmudeckue Xapakmepucmuky bl00poxK no
maoauyam, Ouazpammam, 2paguram, bINOIHAMb CPaAGHeHUe 8
3a8ucumMocmu Om yeau peuieHus 3a0a4u;

-0YeHUBAMb BEPOSIMHOCb PEAIbHbIX COOLIMULL U S18IeHULL.

TexcToBBIE 3a1a4YH

-PemaTth HECII0kKHBIE CFOKETHBIE 3a/1a4M Pa3HbIX TUIIOB
Ha Bce apu(MeTudecKue 1eHCTBuUS;

-CTPOUTH MOJIETb YCIIOBUS 3a/1a4H (B BUJIE TaOIHIIbI,
CXEMBbI, PUCYHKA WJIH YPaBHEHHUS ), B KOTOPOU JaHbI
3HAYEHUs IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYHH, C
LIEJIBIO ITIOMCKA pEILICHNUs 3a/1a4H;

-OCYIIECTBIISTH CIIOCOO MOUCKA PEIICHUs 33a]a4H, B
KOTOPOM PacCyXJI€HUE CTPOUTCS OT yCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;
-COCTaBJIATH IUIAH PELICHUS 3aa4HU;

-BBIJIEIIATE dTANbl PEIICHUSA 3a1a4H;
-AHTEPIPETUPOBATE BEIYUCIUTEIBHEIE PE3YIIHTATEI B
3aJ1a4e, UCCIEN0BATh MMOJIyYEHHOE PELICHUE 3a1a4u;
-3HATh pa3lInYre CKOPOCTE 00BbEKTa B CTOSTUEH BOJIE,
IIPOTUB TEYEHUS U 110 TEUCHUIO PEKU,

-pelarh 3aa4M Ha HaX0XICHUE YaCTH YHCIIa U YUCIia
10 €ro YacTu,

-peniath 3a/1a4¥ pa3HbIX TUIOB (Ha paboTy, Ha
MOKYIKH, Ha IBUKEHUE), CBSA3BIBAIOIIUX TPU BETUINHBI,
BBIJEIIATE 3TH BEJIMYMHBI U OTHOLLIEHUS MEXY HUMU;
-HaXOJWTh IPOLEHT OT YUCIA, YACIO IO MPOLEHTY OT
HET0, HAXOAUTh IIPOLIEHTHOE CHU)KEHUE UIIH
MPOLEHTHOE IMOBBIILIEHUE BEJIMYMHBI;

-pemaTh HECIOKHBIE JIOTHYECKHE 3a0a4l METOI0M
paccyXneHnun

-Pewamv npocmule u crodicHbvle 3a0auu pazuvlx munos, a maxice
3a0a4u NOBLIUEHHOU MPYOHOCIU;

-UCNOIL308AMb PA3HLLE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8
CLOJACHBIX 3a0a4 OJis1 NOCMPOEHUSL HOUCKOBOU CXeMbl U PeuleHUsl 3a0au,
-paznuuams MoOelb MeKCma U MOOelb PEeueHUst 3a0a,
KOHCMPYUPOB8ams K 0OHOU MOOeNU peuleHUsl HeCLONHCHOU 3a0adu
pasmvie Mooenu meKcma 3a0a4u;

-3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om
mpedo8aHus K yCI08Ulo U Om yCl08Usi K mpeoo8aHuro);
-MOOeUPOBAMb PACCYHCOCHUSA NPU NOUCKE PeUeHUs 3a0al C
nOMOWbIO 2pagh-cxemvi,

-8blOEIAMb IMANbl PEULeHUS 3a0AYU U COOEPAHCAHUE KAHCO020 IMANa;
-yMemb GblOUPAMb ONMUMATLHBLI MEMOO Peulerust 3a0ayu U
0CO3HABAMb 8bLOOP MEMOOd, PACCMAMPUBATND PA3TUYHbBIE MEMOObI,
HAXo0umb pasHvle Peuenst 3a0a4u, eciu 603MONCHO,
-aHAU3UPOBAMb 3aMPYOHEHUS NPU PeUleHUU 3a0a4;

-8bINOIHAMb PA3IUYHBLE NPE0OPA3068AHUL NPEOTIOHCEHHOU 3a0aU,
KOHCMPYUPOBAmMsb HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpammuwle;
-UHMEPNPEeMUPOB8AMb BbIYUCIUMETbHbIE Pe3VIbMamsl 6 3a0aue,
uccned08amy NOIYYEHHOe peueHue 3a0adu;

- AHATU3UPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO2O
PACNONO0NCEHUS 08YX 00BEKMOG U USMEHEHUE UX XAPAKMEPUCTUK NpU
COBMECMHOM 0BUICEHUU (CKOPOCMb, 8PEMS, PACCMOsAHUE) NpU
peuleHulU 3a0ay Ha 08UdCeHUe 08YX 00bEKMO8 KAK 8 00HOM, MAK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,

-UCCNIe008aMb BCEBOZMONCHBIE CUMYAYULU NPU PEUeHUU 3a0ay Ha
08udICeHIUe N0 peKe, PACCMAMPUBAMNb PA3HbIE CUCIEMbL OMCYéma,
-pewams pasHooobpasHvle 3a0adu «Ha Yacmuy,

-peuiams u 000CHOBLIBAMb CB0OE peuleHle 3a0ay (6bl0enamb
MamemMamuyeckyio 0CHO8Y) Ha HAX0HCOeHUue Yacmu YUCa U YUCId No
€20 4acmu Ha 0CHOBe KOHKPEMHO20 CMbICIA OpooU;




-0CO3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PA3HBIX MUNOS,
CBA3bIBAIOUUX MPU eNUYUHBL (HA paDOMY, HA NOKYNKU, HA
o8udiceHUe). 8blOeNsIMb MU BEIUYUHBL U OMHOUEHUS MENCOY HUMU,
NPUMEHAMb UX NPU peuieHUul 3a0ay, KOHCMPYUpoeams cobcmeenHvle
3a0ay YKa3auHuIX MUNos;

-811A0emb OCHOBHLIMU MEMOOAMU PeuleHUs 3a0a4 Ha CMeCU, CHIABbI,
KOHYeHmpayuu,

-peuwiams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTIe, CLONHCHbLE NPOYEHMBL C
000CHOBAHUEM, UCNONB3YSL PA3HBLE CNOCODODL;

-peuiams lo2udecKue 3a0a4u pasHblMu cnocoodamu, 8 mom ducie, ¢
08yMs O10Kamu u ¢ mpems OI0KAMU OAHHBIX C NOMOWbBIO MadIUY;
-peuiams 3a0a4u no KOMOUHAMOpUKe U meopuu

8eposimHOCmell Ha OCHOBE UCNONIb308AHUS U3YYEHHBIX MemMOo008 U
000CHOBbIBAMDb peuieHue;

-peuiams HeCl10HCHbLE 3a0ayl N0 MAMeMamuieckou Cmamucmuxe;
-0671a0€emb OCHOBHBIMU MEMOOAMU PEULEHUSL CIOHCEMHBIX 3a0aY.:
apugmemuueckutl, ancedpauieckutl, nepedop apuanmos,
2eomempudeckull, 2paguieckutl, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YUEHHBIMU CUMYAYUAX

B HOBceIlHeBHOﬁ KU3HU U IPU U3YYCHUH JIPYTUX NIPEIMETOB:

-BbIABUT'ATb 'MITIOTE3bI O BO3MOKHBIX ITPEACIIbHBIX
3HAYCHUAX UCKOMBIX B 3a1a49€ BCIIMYHUH ()Ie.]'IaTb

MPUKUAKY).

-8bl0eIAMb NPU peuleHuU 3a0a4 XapaKmepucmuku paccmampueaemo
6 3a0aye cumyayuu, OmaudHslie om pealbHblX (me, Om KOmopvix
abcmpazuposanucy), KOHCMpPYUpoB8ams Ho8ble CUMYayul ¢ y4émom
IMUX XAPAKMEPUCIUK, 8 YACMHOCMU, NPU peuleHul 3a0ad Ha
KOHYEeHmpayuu, y4umoléams nJI0MHOCMb euecmsed;

-pewams u KOHCMpPYUpo8amy 3a0a4i Ha OCHO8E PACCMOMPEHUs.
DeanbHbIX CUumyayuti, 8 KOMopwlX He Mmpedyemcs MouHbIl
BLIYUCTUMENbHBIU Pe3yIbmam,

-pewams 3a0ayu Ha 08UdiCeHUe No peKe, paccmMampusas pasHvle
cucmemvl omcuema.

I/ICTOpl/Iﬂ MaTeMaTUKH

-OnuceiBaTh OTACJIbHBIC BIAAOIIECS PE3YJIBTAThI,
MOJIYYCHHBIC B XOAC Pa3BUTHA MATCMATUKHN KaK HAYKHU,
-3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX
aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOI
HUCTOPHUEH;




COIAEPKAHUE YYEBHOI'O ITPEIMETA

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

Cornacno ®I'OC ocHoBHOro 001Iero oOpa3oBaHus B KypC MaTeMaTHKH BBeIEH pasfen «Jlormkay,
KOTOPBI HE Mpe/IoaraeT J0MOJHUTEIbHBIX YACOB HA 3YUYEHUHU U BCTPAUBACTCS B

pa3liuyHble TEMbl KYpCOB MAaTEMaTUKU M TMpeABapseTCS O3HAKOMJICHHEM C 3JIEMEHTaMU TEOpUU
MHO>KECTB.

MHokecTBa M OTHOLIEHUS MEKIY HUMM

MHOXeCTBO, Xapakxmepucmuueckoe C80UCMB0 MHOMCECMEd, SJIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe,
beckoneunoe muoxcecmso. llogMHokecTBO. OTHOIIEHHE MPUHAMIEKHOCTH, BKIIIOYCHHS, PAaBEHCTBA.
DNeMEeHTbl MHOKECTBA, CIOCOOBI 3a/laHusl MHOXECTB, PACNO3HABAHUE  NOOMHONCECME U IIeMEHMO08
NOOMHOIHCECME C UCNONIL308AHUEM KPY208 Diliepa.

Onepanum HaJ MHOKeCTBAMM

[lepeceuenne u oOBEIMHEHHE MHOXKECTB. Pasznocmb MHOdCecm8, O00NoJHeHue MHOICECmaa.
Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWBIO KPY20os8 Jiiiepda.

DJ1eMeHTHhI JIOTUKH

Onpenenenue. YTBepkIeHHs. AKCHOMBI M Teopembl. JlokazarenbcTBo. Jloka3aTenbCTBO oT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpIIpHUMED.

Yucaa

PanuonaabHble yncIa

MHoecTBO panmoHaNbHBIX yrcena. CpaBHEHHE pallMOHANbHBIX yucen. JlelicTBUS ¢ palloHaIbHBIMU
yucnamu. /lpedcmasienue payuoHaibHo20 YUCId 0eCAmUudHoU Opoobio.

HppaunonanbHbIe Ynciia

[lonatne wppanmoHaJIbHOrO uucia. Pacrno3HaBaHume  MppalMOHANBHBIX — 4ucen. lIpumepst
noka3aTenbcTB B anrebpe. MppauuonanbHocTs umcna 2 . Ilpumenenue B reomerpuu.  CpagreHue
uppayuoHanbHulx yucen. MHodxcecmseo 0elcmeumenbHuIX Yuce.

ToxnecTBeHHbIE PeodpPa3oBaHUS

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxenue ¢ nepemeHHoi. 3HaueHue BelpaxkeHus. [loacTaHOBKA BEIpDAKEHUI BMECTO  TIEPEMEHHBIX.
Lenblie BoIpakeHUs

Cremnenb ¢ HaTypaJbHBIM MOKa3aTeneM u e€ coiicTBa. [IpeoOpa3oBaHus BRIpAXKEHHM, COAEpKAIIUX
CTENEHU C HAaTypaJIbHbIM IOKa3aTeleM.

OnHouneH, MHoOrowieH. J[IeHcTBUS € OJHOUYJIEHAMHM W MHOTrO4WIeHamHu (CIIOKEHHE,  BBIYMTAHHE,

yMHOXeHHE). POopMyNbl COKpaIlEHHOTO YMHOXEHMs: pPa3HOCTb KBaJpaToB, KBajapaT CyMMBI U
pasHocTH. PaznokeHne MHOrowjeHa Ha MHOXKMUTENU: BbIHECEHHE OOIIEr0 MHOMKHUTENS 3a CKOOKH,
2PYNNUPOBKA, npumeHenue Gopmyn cokpawéHnoco ymuoodceHus. Keaopamuulii MpEXUJieH,

Pasnodicerue KeaopamHo2o mpexuieHa Ha MHONCUMeIu.

JApodHo-panmoHabHbIe BbIPAKEHUS

Cremenp c 1mensiM MokazareneMm. IIpeoOpa3oBaHue ApOOHO-TMHEWHBIX BBIPAKEHHH:  CIOXKEHHE,
YMHOXKEHHE, JeNieHue. Aneeopauueckas Opodv. Jonycmumvle 3HAUEHUs NEPEMEHHbIX 8 OpPOOHO-
payuonanvuvix evipadxcenusax. Cokpawenue ancedopauyeckux opoodeil. Ilpueedenue  ancebpaudeckux
Opobell k obwemy 3nHamenamenio. /leticmeus ¢ aneeopauyeckumu OpoosAMuU. ClOJHCeHUe, GblUUmaHue,
YMHOOJICEHUe, Oellenue, 8036edeHue 6 cmenensb.  llpeobpasoeanue GulpasiceHull, cOOepHCAWUX 3HAK
MOOYIIAL.

KBagpaTHbie kopHn

ApudmeTnueckuil kBaapaTHbIH KopeHb. [IpeoOpa3oBaHue BbIpaK€HUH, COAEpKAIIUX KBaJpaTHbIE
KOPHHU: YMHOXKEHHE, JIeJIEHUE, BBIHECEHNE MHOXHTENS U3-T10]] 3HAKa KOPHS, BHEeCeHUe MHONCUMEISL NOO
3HAK KOPHSL.

YpaBHeHHUs M HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEHHOM.

YpaBHeHus

[lonatue ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmasnenue o pasnocunvHocmuypaguenui. Oboracmo
onpeoenenus ypasrnenus (001acmos 0ONYCMUMbIX 3HAYEHUL NePeMEHHO).

JIuneiiHOe ypaBHEHHE H €ro KOPHH

Pemienne nuHEHHBIX YypaBHeHUH. Jlumeiinoe ypasnenue c napamempom. Konuuecmeo — kopmeu
JUHEUH020 ypasHenus. Peuwienue TuHelinblx YpasHeHuli ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH



KBangparusie ypaBHenus. Hemonnble KBagpaTHble ypaBHEHHs. JIMCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHUsA. Popmysia KOpHEW KBaJpaTHOrO ypaBHeHUA. leopema Buema. Teopema, obpammuas
meopeme Buema.

Pemennie kBaJipaTHbIX ypaBHEHUI: UCIIONIb30BaHUE (OPMYIIBI AJI HAXOXKJIEHUSI KOpHEH, epaduueckutl
Memoo peulenus, paziodceHue Ha MHOMCUMenu, noooop KopHel ¢ UCNOIb308aHuemM meopemvl Buema.
Konuuecmso «kopmeii K8AOPAMHO20 YPABHEHUs 8 3ABUCUMOCIU Om €20 OUCKPUMUHAHMA.
buxeaopammnvie ypasnenus.

Ypasuenus, ceooumvle k nunetinvim u keéadpamuvim. Keaopammuvle ypasneHus ¢ napamempom.
Jpo0Ho-paunoHaibHbIe YPABHEHUSA

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Peuterue OpooHO-payuoHalbHbIX YPAGHEHUIL.
Memoovl peutenus ypagneHuii: Memoosvl pa6HOCUILHBIX NPE0OPA308aHULL, MEMOO 3AMeHbl NepeMeHHOU,
epaghuueckuti memoo. Hcnonvzosanue ceoticms QyHKyull npu peuleHuu YpaeHeHUl.

Ipocmetiwue uppayuonanvhule ypasuenus euda +/ f (x) =a , \/ f(x) = \/ g (x). Vpasnenus suoa x™ = a.
Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHHH

VYpaBHeHHE ¢ IByMS IIEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMM.

Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NepeMEHHbLMU.

[lonsATHE cucTeMbl ypaBHEHUH. Pelienre cucteMsl ypaBHEHUM.

MeTo1bl pelieHrs CUCTEM JTMHEHHBIX YPAaBHEHUI ¢ ABYMS IEPEMEHHBIMU: 2paduieckutl

Memoo, Memoo Cl0dHCeHUsl, METO]] TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEpaBEeHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB MPU
3aJJaHHBIX 3HAYCHUSIX MTEPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCcTBa. OOnacms onpeoenenus HepaseHcmea
(obnacmv 0onycmumvlx 3Ha4eHUll nepemeHHol).

Pemenne nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue Kkeaopammvix HepaseHCms. UCHONb308AHUE
ceoticmg u epagpuxa KeaopamuyHo QYHKYuU, Memoo UHmMep8anos. 3anuco peuieHuss K8aopamHozo
Hepagencmaa.

Pewenue yenvix u 0podbHO-payuoHanibHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucreMbl HEPABEHCTB

CucrteMbl HEpPAaBEHCTB C OJIHOW NEpeMEHHOH. PemieHue cucreM HEpaBeHCTB C OJHOW IMepeMEHHOM:
JMHEHHBIX, Kgadpamuulx. VI300paxkeHne pemeHns CHCTeMbl HEpaBEHCTB Ha YMCIIOBOW MPSIMO. 3amnuch
pEeLIeHNs CUCTEMBI HEPAaBEHCTB.

DOyHKIUUHA

IHonsaTue pynkuuu

JlexkapToBBI KOOPAMHATHI HAa TUIOCKOCTH. POPMHUPOBAHUE MPEJICTABICHHH O METAIpPEMETHOM TTOHSITHH
«koopauHaTel». CrnocoObl 3aaHusd (QYyHKIMHA: aHaNUTHYECKU#, rpaduueckuil, Tabnuusbid. ['padux
¢ynaknuu. Ilpumepsl QyHKIUH, MONMydaeMBbIX B TIPOIECCE  WCCICHAOBAHHS PA3IHMYHBIX pPEATbHBIX
IPOIIECCOB U pelIeHus 3a7a4. 3HaueHHe (YHKIIMU B TOUKE.

CpoiicTBa  (QyHKUMI: 00JacTb  ONpENENIeHUs, MHOXECTBO 3HAYEHUH, HYIH, MPOMEXYTKU
3HAKOMOCTOSIHCTBA, YEMHOCMb/HEeUEéMHOCMb, TTPOMEKYTKHA BO3pacTaHUs M yObIBaHUS, HauOoJblIee U
HauMeHbIee 3HaueHus. MccnenoBanue GyHKuu mo eé rpaduxy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JIuneiinasi pyHKUIMSA

CpoiictBa u rpaduk auHeHHONH (QYHKUMHU. YTI0BOH KodddummeHt npsmoi. Pacnonoxenue rpagpuka
JUHENHON (QYHKIIMHU B 3aBUCUMOCTHU OT €€ yrJIOBOT0 KO3QPUIMEeHTa U cBOOOJHOTO wieHa. Haxoowcoenue
K03 puyuenmos 1unelHol GyHKYuY no 3a0aHHbIM YCI08UAM: NPOXOHCOEHUe NPIAMOL Yepe3 08¢ MoUKU
C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU  yepe3 OAHHYI0 MOYKY U NApaiielbHOU OAHHOU
NPAMOI.

KBagparuunas pyHkuus

CpoiictBa u rpaduk kBagpaTuuHoi (yHKuMHM (mapabona). [locmpoenue epagurka KeadpamuyHou
@Gynkyuu no mouxkam. HaxoxneHwe HyNIeld KBaJApaTUYHOW (YHKIIMH,  MHOdCECmea 3HA4eHull,
NPOMEINCYMKOE 3HAKONOCOAHCIEA, NPOMENCYMKOE MOHOMOHHOCTU.

OoOpaTHasi NPONOPUMOHAIBHOCTH



CBoiicTBa QyHKIMU Y = s ['unepbouna.

TI'papuxu @yuxyuir. Ilpeobpasosanue epapuxa gynkyuu y = f(x) ons nocmpoenus 2paguxoe Gynxyuil
8uoa

y=af(kx+b)+c .

Tpagpuxu pynxyuii y = a +ﬁ,y =Vx,y=Vx, y = |x|.

IMocenoBaTeIbHOCTH M POTPecCHH

UucioBasg  mocinenoBaTelabHOCTh.  [IpuMepsl  YHMCIIOBBIX — IIOCIENOBaTeNbHOCTEW.  beckoHeuHbIe
MoCIeIOBaTeIbHOCTH. Apudmerndeckass mporpeccus W e€ cBoHcTBa. ['eomeTpudeckass TPOTPECCHs.
Dopmyna obweco uneHa U CYMMbl N NEPEbIX UNEHO8 ApUPMemUHecKou U 2eoMempuieckou
npoepeccuut. Cxo0auascs 2e0Mempuieckas npocpeccus.

Penrenne TeKCTOBBIX 32124

3apaum Ha Bce apudmeTHdecKne IeiicTBUs

Perienne TeKCTOBBIX 3a/1a4 aprUPMETHIECKUM CIOco00M. Vcrionb30BaHe TabIuIL, CXeM, YEPTEIKEH, IPYyrux
CPEeCTB MPEACTABICHUS TaHHBIX NIPU PEIICHUH 3a]1auu.

3anaum Ha IBUKeHHe, PA00TY U MOKYIKH

AHanmm3 BO3MOXXHBIX CUTyallMii B3aUMHOTO DPACIIONIOKEHHS OOBEKTOB IMPH HMX JBMW)KEHUH, COOTHOIICHHUS
00BEMOB BBITIOTHAEMBIX pabOT IPU COBMECTHOM padoTe.

3ajayM HA YaCTH, 10U, MPOLEHTHI

Pemienue 3aga4 Ha HaXOXKJICHHE YAaCTH YUCIIA M YKCIIA 110 €ro 4acTu. PerieHue 3a1a4y Ha MPOIEHTHI U
nonu. [IpuMeneHne nponopuuii Npu peleHnu 3a1ay.

Jlornueckue 3agauu

Pemenne nornyeckux 3anad. Peuterue 102Uuteckux 3a0ad ¢ noMowbio epaghos, mabauy.

OcHOBHBIE MeTOAbI pellleHHs] TEKCTOBBIX 3aja4: apudMeTHdecKuil, anreOpamdeckwii, mepedop
BapHAHTOB. [lepsuunvle npedocmasgienus O Opy2ux Memooax peulenus 3aday (2eomempuyecKue u
epaguueckue memooni).

CraTuCTHKA ¥ TeopHsl BepPOSATHOCTEl

Crarucruka

TabnuuHoe W rpaduyueckoe MpeacTaBiIeHHE JAaHHBIX, CTOJOYAThIE U KPYrOBbIE AHArpamMMmbl, rpadukw,
MpUMEHEHHE AUarpaMM U TpaduKoB ISl OMUCAHUS 3aBUCHMOCTEH peajbHBIX BEJIWYWH, M3BJICUCHUE
UH(pOPMAaLIUU U3 TabJIUL, JUarpaMM U rpauKoB.

OrnucarenpHbIe CTATUCTUYECKHUE TTOKA3aTeIM YUCIOBBIX HA0OPOB: cpeiHee apupMeTUIecKoe, Meouauda,
HauOoJblllee U HAaWMEHbIee 3HAa4YeHHs. Mepbl pacCceuBaHUs: pa3Max, OUcCnepcus U Cmamoapmuoe
OMKJIOHEHUe.

Cny4aiiHasi ©3MEHYMBOCTh. MI3MEHUMBOCTh NIPU U3MEpPEHUsIX. Pewarowue npasuna. 3akOHOMEPHOCU 8
UBMEHYUBBIX BEIUUUHAX.

CayuaiiHble cOObITHS

CoryuaitHble ONBITHI (IKCIIEPUMEHTHI), dJIEMEHTAPHbIC CilydaiiHble cOObITHs (MCXOmabl). BeposTHOCTH
JJeMEHTapHBIX CcOoObITHI. COOBITHS B CIy4alHBIX OJKCHEPUMEHTaX | ONaronpusITCTBYIOLINE
dJIeMEHTapHbIe COOBITHSA. BeposTHOCTM ciaydallHbIX COOBITHH. OMNBITBI C  PaBHOBO3MOXKHBIMU
AJIEMEHTApHBIMU CcOOBITUSMU. Kitaccuueckue BEpOSTHOCTHBIE OMNBITHI C HCIOJIb30BAaHHEM MOHET,
KyOukoB. [lpedcmasnenue cobvimuii ¢ nomowwto ouacpamm Oinepa.llpomusononoscuvle codvimus,
obvedunenue u  nepecevenue  coovimuu. Ilpasuno  cnooicenus — eeposmuocmen.  Cuyuaunsii
evibop.Ilpedcmasnenue  skcnepumenma 6  6ude  Oepesa.Hesasucumvlie  coovimusa.  Ymuoodcenue
seposimuocmeti Hezagucumuvix coovimuil. IlociedosamenvHule Hezasucumvie ucnvimanus. IlpeacraBaenue o
HE3aBUCHMBIX COOBITHSX B KH3HH.

Dnemenmul KOMOUHAMOPUKU

IIpasuno ymrooicenus, nepecmanosku, pakmopuan yucia. Couemanus u uucio covemanuti. Popmyna yucia
couemanuti. Tpeyeonvrnux Ilackans. Onvimvl ¢ OONLUWUM YUCIOM PABHOBOZMONCHLIX INEMEHMAPHBIX
cobvimuil. Boiuucnenue 6eposimHocmell 6 ONbIMax ¢ NpuMeHeHuem KOMOUHAmopHuix gopmyn. Ucnvimanus
Bepnynnu. Yenex u neyoaua. Beposmuocmu codvimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinsle genuuunsl

3uaxomemeo co cayuaUHLIMU BETUNUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbLIX CAYYAUHBIX BEeNUUUH.
Pacnpeoenenue seposmnocmei. Mamemamuueckoe oxcuoanue. Ceolicmea Mamemamuiecko20 0#CUOAHUSL.
Ilonamue o 3axone Oonvuux uucen. Mzmepenue eeposmuocmei. Ilpumenenue 3axona OOMbWUX Yucen 8
COYUONIO2UY, CMPAX0B8AHUY, 8 30PABOOXPAHEHUU, obecneyeHuy 0e30NaACHOCMU HACENeHUs 8 YPe36blUaliHbIX
CUMyayusx.



TEMATHYECKOE INTAHUPOBAHHUE

7 kiacce
3 yaca B Heneno, Bcero 102 gaca
Ne TEMA Kouaun4yecTBo KonTposbHbie
IJIaBbI 4yacoB padoThI
[ToBTOpeHwue 4 1
l. JIuHeiHOE ypaBHEHUE C OJHON NIEPEMEHHOM. 12 1
1. [lenpie BeIpaKEHUSI. 49 4

1. DyHKIUY. 12 1

V. CucreMbl TMHEHHBIX YPAaBHEHUH C IBYMs 18 1
MIEPEMEHHBIMH.

[ToBTOpEHME M cucTeMaTH3alus Y4eOHOTO 7 1
MaTepuana.
Bcero 102 9
8 kiacc
3 yaca B Henenro, Bcero 102 gaca
Ne TEMA KosmuectBo KoHTpoJbHbIe
rJIaBbI 4acoB padoThI
IToBTOpenue 5) 1
l. PanvoHanbHbIE BBIpaKEHUS. 42 3

1. KBanpartHbsie KopHH. 24 1
JlelicTBUTENbHBIC YHCTIA.

1. KBanpatHble ypaBHEHUS. 25 2
[ToBTOpeHue 1 cucremaru3anus y4eOHOTo 6 1
MaTepuana.

Bcero 102 8
9 knace
3 yaca B Hemelro, Bcero 102 gaca
Ne TEMA KoanuecrBo KonTtpoJsbnsbie
rJIaBbl 4acoB padoThI
[ToBTOpeHue 5) 1
l. Hepasencraa. 20 1

1. KBanpatuunas ¢yHKIus. 32 2

1. DNeMEeHThI NPUKIaJHON MaTEMATUKH. 21 2

V. YucoBble MOCIEA0BATEILHOCTH. 17 1
[ToBTOpEHME U cucTeMaTU3alys y1eOHOro 7 1
MaTepuaa.

Bcero 102 8
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