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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma mo anrebpe s 7-9 KiaccoB pa3zpaboTaHa B COOTBETCTBHUH C
HOPMAaTUBHO-IIPaBOBBIMU JOKYMEHTaMHU:
- @epepanbHbIi TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIM  CTaHAAPT OCHOBHOIO  OOIIETO
o0pa3zoBaHMs B JHCTBYIONIEH pelakiny;
- [IpumepHas obpazoBaTenibHasi MporpaMMa OCHOBHOTO 00111ero o0pa3oBaHUs 10 MaTEMaTHKe
- OcHoBHasg oOpa3oBaresnbHasi MporpaMMa OCHOBHOro ooOmiero o6pasoBanuss MKOVY
«JlanmatoBckass COLL Ne3»
- Ilporpamma mo anreGpe aBtopa bypmucrpoBoit T.A k yueOHukam s 7-8-9 Kiaccos
obmeobpaszoBarenbHoi 1mKobl aBTopoB FO.H. Makaperues, H.I'. Munmrok, K.1. Hemxkos, C.b.
CysoposBa; o penakuueit C.A. TenskoBckoro.

Bo3moxHBI 00CTOSITENBCTBA, KOTAA YacTh MPOrpaMMbl OyJeT pealin30BbIBAThCS C
UCIMOJIb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.

JIMYHOCTHBIE, METANIPEJMETHBIE U ITPEJJMETHBIE
PE3YJIbTATBI OCBOEHUS YUYEBHOI'O TPEJMETA.
[lnanupyembie pe3yJbTaThl 0CBOCHHS YUeOHOT0 MpeaMeTa ajaredpa
Kypca 7-9ka

N3yuenne anreOpbl oOecrieuyMBaeT CIEAYIOIINE pe3yIbTaThl OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOTPAMMBI:
JUYHOCHbIE:

1. TOTOBHOCTB M CITIOCOOHOCTH O0YYAIOIINXCs K CAMOPA3BUTUIO U CaMOOOpPA30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYCHHIO M ITI03HAHUIO, TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY W TIOCTPOSHUIO JallbHEHIIe WHIMBUAYAIbHON TpaeKTopuu oOpazoBaHus Ha 0ase
OPUEHTHPOBKHU B MUpE Mpodeccuii 1 mpodheCCHOHATBHBIX MPEATIOYTCHHN, C YI€TOM YCTOWUNBBIX
MO3HABATENILHBIX HHTEPECOB.

2. CdopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO; YBaKUTCIHHOTO
OTHOIIICHUS K TPYAY.

3. ChopMupoBaHHOCTH IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOW TMPAKTUKHU, VYUUTHIBAIOIIETO COLHMAIBHOE,
KYJIBTYpHOE, SI3IKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOT'O MHUpA.

4. Oco3HaHHOE, YBOXKUTEIHHOE U J0OpOKeTaTeNIbHOE OTHOIICHHUE K JIPYTOMY YETIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYpe, S3BIKY, Bepe, TPaKIaHCKON MO3UIHMH. [ OTOBHOCTh H
CIIOCOOHOCTh BECTH IHAIOT C JAPYTUMH JIOABMH M JOCTUTaTh B HEM B3aMMOIOHHMAHUS
(unenTudukanus cebs Kak  IOJHONPABHOrO  cyObeKkTa  OOLIEHHs, TOTOBHOCTH K
KOHCTPYHPOBAHUIO 00pasa MmapTHepa MO IUANOTY, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pasa
JOMYCTUMBIX CIIOCOOOB AHMAajora, TOTOBHOCTh K KOHCTPYHPOBAHHIO IMpoIlecca IUaiora Kak
KOHBEHIIMOHUPOBAHMSI HMHTEPECOB, TMPOIEIyp, TOTOBHOCTh U CIOCOOHOCTh K BEIACHHIO
TIEPETOBOPOB).

5. OCBOEHHOCTh COITMANIBHBIX HOPM, TPaBHJ MOBEACHUS, poNied U (OpM COIHATBLHOM
KHU3HU B TPYIIax U cOOOIIECTBAX.

6. ChopMHPOBAaHHOCTH IIEHHOCTHU 3/J0POBOTO U OE€30MaCHOTO 00pa3a >KU3HU.

7. Pa3BUTOCTh ACTETHUECKOTO CO3HAHHS Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIEIUs
HapoaoB Poccuu u Mupa, TBOPUYECKOM AESITENLHOCTA ICTETUYECKOTO Xapakrepa (CrocOOHOCTH
MTOHUMATh ACTETHYECKOE, HSMOIMOHAIBHO-IICHHOCTHOE BHJICHUE OKPYKAIOIIETO MUPA;
CIOCOOHOCTH K 3MOIIMOHATBHO-IIEHHOCTHOMY OCBOCHHIO MUPA, CAMOBBIPAKECHHUIO U OPUEHTAIINH
B XyJIO)KECTBEHHOM M HPAaBCTBEHHOM ITPOCTPAHCTBE KYJIbTYPHI, YBOXKCHUE K HCTOPUHU KYIbTYPHI
ceoero OTeuecTBa, BBIPAKEHHOW B TOM 4HCIE B TOHUMAHHHM KPacOThl YEJIOBEKa;
c(OpPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHHS K TPAJUIMUAM XYIOKECTBEHHOW KYJIBTYphl Kak
CMBICTIOBOH, 3CTETHYECKON U IMYHOCTHO-3HAYUMOMN [IEHHOCTH).



8. CdopMHpPOBAHHOCTH OCHOB  JKOJIOTHYECKOH  KYJIBTYpbI, COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIJICHUSI.
Memanpeomemnuie

MexnpeamMeTHble OHATHS

OOyuaromyecs: yCOBEpIICHCTBYIOT IPUOOPETEHHBIE HAa IEPBOM YPOBHE HABBIKH PadoThI
¢ uHdopmanueil 1 nonoiaHAT ux. OHU cMoOryT paboTaTh € TEKCTaMM, IMPeoOpazoBbIBaTh U
MHTEPIPETUPOBATH COACPIKALIYIOCSA B HUX MH(OPMAIUIO, B TOM YHCIIE:

— CHCTEMAaTHU3WpPOBATh, COIIOCTABIISATh, AHAJIM3UPOBATH, 0000111aTh u
UHTEPIPETHPOBATh HHPOPMAITUIO, COJICPIKAIIYIOCS B TOTOBBIX HH(GOPMAITHOHHBIX
00BEKTax;

— BBIACTATH TJABHYIO M HM30BITOUYHYIO HWH(OPMAIHUIO, BHIOJHATH CMBICIOBOE
CBEPTHIBAaHUE BBIICNEHHBIX (DaKTOB, MBICIEH; MPEACTaBIATh WHPOPMAIUIO B
CXKaToOM CJOBeCHOW (QopMe (B BUIE IUIaHA WM TE3WCOB) W B HATJISIHO-
cuMBoIIMYecKkoil ¢opme (B BuAe TabIUIl, TpadUIecKuX CXeM M Auarpamm, Kapt
MOHSATHH — KOHIIENITYAIBHBIX JIMarpaMM, OTIOPHBIX KOHCIIEKTOB);

—  3aIlOJIHATH U JIONOJHATH TaOIHIIbI, CXEMBI, JHarpaMMbl, TEKCTHI.

OOyyJaromuecss MPUOOPETYT OMBIT NMPOEKTHON JesiTeIbHOCTH Kak 0co00it (hopmbl
yueOHOW paboThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITENIbHOCTH, WHUIIMATHBHOCTH,
OTBETCTBEHHOCTH, TOBBIIICHUIO MOTHUBAIUK U d(PPEKTUBHOCTH Y4EOHOH NEATETbHOCTH; B X0/
peain3alid MCXOJIHOTO 3aMbIClia Ha TMPaKTUYECKOM YPOBHE OBIAQJCIOT YMEHHEM BBIOMpATh
aJIeKBaTHBIE CTOSIIEH 3ajade CpeACTBa, MPUHUMATh PEIICHHS, B TOM YHUCIE U B CUTYalHsAX
HeonpeaenéHHoctd. OHU  TONlydyaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BApUAHTOB pEIICHWH, K TIOMCKY HECTaHIApTHBIX pELICHWH, TOUCKY U
OCYILIECTBIICHUIO HanboJiee MPUEeMIIEMOT0 PEIICHHUS.

B cootBerctBun ®I'OC OOOQO BBIAENSAIOTCS TPH TPYIIBl YHUBEPCATBHBIX Y4EOHBIX
NEMCTBUIA: peryisaTUBHbIE, TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE.

PeryasstuBubie YY /]|

1. VYMeHue caMOCTOATENBHO OMPEAENATh L€ OOydeHUs, CTaBUTh U (HOPMYIHPOBATH
HOBBIE 33/1a4M B y4eOe U NI03HABATEIILHON JESATEIHLHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOCH
MO3HABATENbHOM AearenbHOCTH. OOyUaronuicss CMOXKET:

— aHaIM3MPOBATh CYLIECTBYIOIIME M IUIAHUPOBaTh Oyxaylue oOpa3oBaTelIbHbIC
pe3yNbTaThl;

—  UAEHTU(ULIHPOBATH COOCTBEHHBIE MPOOIEMBI U OMPENENATh TIIaBHYIO IPOOJIEMY;

— BBIIBUTaTh BEPCUM  pEIIEHUS  MpoOdiemMbl, (OPMYIHUpPOBATh  THUIOTE3HI,
NPEBOCXHINATh KOHEUHBIN pe3yJIbTarT;

— CTaBUTh 1ENb JIEATEIbHOCTH Ha OCHOBE OIpPENEICHHONH TpoOieMbl U
CYLIECTBYIOIIUX BO3MOKHOCTEH;

— QopmynupoBaTh ydeOHBIC 3a/a4d KaK IIard JOCTIDKEHHS TOCTABJICHHOW IENH
NeSITebHOCTH;

— O00OCHOBBIBAaTh IIEJIE€BBIE OPHEHTHUPHI M MPHOPHUTETHl CCHUIKAMH Ha ILIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO TOCIEI0BATEIbHOCTD 1IAroB.

2. YMeHHME CaMOCTOATEIbHO IUIAHUPOBATH IYTH JOCTHKEHMs LEJeld, B TOM YHCIE
anbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3PEeKTUBHBIC CITOCOOBI PEIICHHS YUeOHBIX U
MO3HABaTENbHBIX 3a7a4. OOyUarOIIHICI CMOXKET:

— OmpenensiTh HEOOXOAuMbIE JCHCTBHE(S) B COOTBETCTBUM C YYEOHOM |
MO3HABATENLHOM 3a/1aueii M COCTABNIATH aJITOPUTM UX BBITIOTHEHUS;

— O00OCHOBBIBaTb W OCYIIECTBIISATH BbIOOp Hamboiee 3()(EKTUBHBIX CIOCOOOB
peleHus: y4eOHbIX U MMO3HABATENbHBIX 33/1aY;

—  ONpeAensiTh/HaXOJUTh, B TOM YHCIIE U3 MPEJI0KEHHBIX BAPHAHTOB, YCIOBUS JUIS
BBITNIOJTHEHUSI yUeOHOM 1 O3HAaBaTeNbHOM 3a/1a4H;

— BBICTpauBaTh )KM3HEHHBIE TUIaHBI HA KPATKOCPOYHOE OyAyIlee (3asBIIsTh LIeJIEBbIE



OpPUEHTHPHI, CTABUTH aICKBATHBIC UM 3aJ[aud U TpeJyIaraTh NeHCTBUS, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEIFHOCTH IIATr0B);

BBIOMpAaTh W3 MPEIJIOKCHHBIX BapHAHTOB M  CaMOCTOSITEIBHO  HMCKaTh
CpeACTBa/pecypcChl Uil PEUICHUS 3a1a4H/TIOCTHKESHUS 1IeITH;

COCTaBJISITh IUIAH pelIeHHUs MNpoOemMbl (BBIMIOJIHEHHUS TMPOEKTa, MPOBEACHUS
HCCIICIOBAHMS);

ONpeNeNiATh  TOTCHIUANbHBIE 3aTPyAHEHUs TpH pelmeHud y4eOHOW U
MI03HABATEJILHOM 33]]aui ¥ HAXOJAHUTh CPEICTBA JIJISl HX YCTPAHCHHUS;

OMKCHIBATh CBOW OMBIT, OGOpMIIsisSi €ro A Mepefadd JIPYruM JIOASM B BUJE
TEXHOJIOTHH PEIISHHS TPAKTUYECKHX 3a/1a4 ONPEeIICHHOTO KJlacca,

IUIAHUPOBATh W KOPPEKTUPOBaTh CBOK WHIMBUAYAIBHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. VYMeHHE COOTHOCHUTh CBOM JICHCTBUS C IUTAHUPYEMBIMH  pe3yJIbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOEH JESITEIHHOCTH B MIPOIIECCEe JOCTIKEHUS Pe3yiIbTaTa, ONpeaesaTh
CIOCOOBI JIGUCTBHI B paMKaxX MpPEUIOKEHHBIX YCIOBUH M TpeOOBaHWH, KOPPEKTHPOBATH CBOU
NEUCTBUS B COOTBETCTBUU C U3MEHSsIoMIEHC cuTyarueid. O0yJyaromuiicss CMOKET:

OTIpe/IeIATh COBMECTHO C IEAaroroM U CBEPCTHUKAMU KPUTEPUH ILIaHUPYEMBIX
pe3y/IbTaTOB U KPUTEPHUU OLIEHKU CBOEH YUeOHOU JeATebHOCTH;
CUCTEMATHU3UpOBaTh (B TOM 4MCIE BBIOMpATh NPUOPUTETHBIE) KPUTEPHUH
IUITAHUPYEMBIX PE3YJIbTATOB U OLIEHKH CBOEH JesITebHOCTH;

0oTOMpaTh MHCTPYMEHTHI JJISl OLIEHUBAHMS CBOEH JEATENbHOCTH, OCYLIECTBISAThH
CaMOKOHTpPOJIb CBOEHM JEATEIbHOCTH B paMKax MpPEIOKEHHBIX YCIOBHM H
TpeGoBaHuii;

OLICHMBATh CBOIO JIESATEIBHOCTb, ApPryMEHTUPYsS IPUYMHBI JIOCTHIKEHUS WIH
OTCYTCTBHS IJITAHUPYEMOTO PE3yNIbTaTa;

HaXOJIUTh JOCTaTOYHBIE CPEJICTBA JJS BBINOJHEHHS Y4YeOHBIX JCUCTBUI B
M3MEHSIONIENCS CUTYallu! W/WIK IPU OTCYTCTBUH INIAHUPYEMOTO Pe3yJIbTaTa;
paboTasi 1Mo CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO AEATEIbHOCTh Ha
OCHOBE aHaJIu3a W3MEHEHHWH CUTyalluu /I NOJy4YeHHUs 3alUIaHUPOBAHHBIX
XapaKTepUCTHUK NMPOJYKTa/pe3ynbTaTa;

YCTaHABIMBATh CBA3b MEXIY IOJIYYEHHBIMH XapaKTEPUCTUKAMM MPOLYKTa H
XapaKTepUCTHKaMH TMpolecca AESITeIbHOCTH U IO 3aBEpPIICHUU JEATeIbHOCTH
npeyiaraTh U3MEHEHHE XapaKTEPUCTUK MpoLecca AJIs MOITYYEHHs YIy4IIEHHbIX
XapaKTePUCTHUK TPOAYKTa;

CBEPATh CBOM JAEUCTBUS C LEJIBIO M, MPH HEOOXOAMMOCTH, MCIIPABIIATh OIIMOKH
CaMOCTOSITENIBHO.

4. VYMeHHe OLECHMBATh TPABHIBHOCTH BBIMOJHEHUS y4eOHOW 3ajadd, COOCTBEHHBIC
BO3MOXKHOCTH €€ perieHusi. OOydaromuics CMOXKeT:

ONpeAeNATh KPUTEPUU TMPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS Y4eOHOM
3a/1a4y;

aHAJIN3UPOBATh u 00OCHOBBIBATh IIPUMEHEHNE COOTBETCTBYIOLIETO
UHCTPYMEHTApHsl U1 BBINOJIHEHHsI yueOHOM 3a1auu;

CBOOOJTHO TOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKH M CaMOOIIEHKH,
UCXOASl W3 LW M UMEIOUIMXCS CPEeACTB, pas3iinyas pe3yabTaT U CIOCOOBI
JIEeNCTBUI;

OLIEHUBATh TPOJIYKT CBOEH NEATEIHHOCTH MO 3aJaHHBIM W/WIN CaMOCTOSITEIBHO
OTIpeJIeIEHHBIM KPUTEPUSM B COOTBETCTBHH C LIEJIBIO AEATEIILHOCTH;
00OCHOBBIBaTh JTIOCTH)KUMOCTB 1I€JTH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH
CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEUIHUX PECYPCOB;

(GuKCHpOBaTh M aHAIU3UPOBATh JAMHAMHUKY COOCTBEHHBIX O0Opa30BaTENIbHBIX
pE3yIbTATOB.



5.

Bnagenne ocHoBamu CAMOKOHTpPOJIsI, CaMOOILCHKH, MPUHATUA peH_ICHI/Iﬁ u

OCYIIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B yueOHOU U Mo3HaBaTeIbHON. OOyJaroNIuiicss CMOXKET:

— Ha0mogaTh M aHAJIUM3UPOBaTh COOCTBEHHYIO Y4YeOHYI0 U TIO3HABaTEIbHYIO
JESATENIbHOCTh M JEATENIbHOCTh  JIPYTMX  OOydYaloIIMXcsi B IpoLEcce
B3aUMOIIPOBEPKH;

— COOTHOCUTh pe€albHblE W IUIAHUPYEMBIE pPE3yJabTaThl  MHAWBHUIYaJbHOU
00pa30BaTeNbHOM JIeATENbHOCTH U JIEJIaTh BbIBOJIBI,

— TPUHMMATh pelleHHe B y4eOHOM CUTyallM U HECTH 3@ HETO OTBETCTBEHHOCTH;

—  CaMOCTOSITENIBHO OIPENEIATh IPUYMHBI CBOETO yCIIeXa WIN Heycllexa U HaXOAUTh
CIOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIeXa,

— PETPOCIIEKTUBHO ONpENeNsTh, KAaKue IeHCTBUA MO PELICHUIO YUeOHOI 3a1aun nin
napameTpsl JTUX JEHCTBUM INPUBEJIM K IOJYYEHUIO HMEIOIIErocs: IMpOayKTa
y4eOHOM NesTeNbHOCTH;

— JI€MOHCTPHUPOBATH IIPUEMBI perynsauuu nCcUX0(pU3H0IOTUIECKHUX/
SMOIIMOHAIBHBIX COCTOSHUMN JUIsl TOCTHXKEHUS 3 (deKTa ycrnokoeHus (ycTpaHeHUs
SMOIIMOHAIBHON HampskeHHOCTH), d(ddexra BoccTaHoBieHHs (ocmabieHUs
IIPOSIBIICHUI YTOMJICHHUS), a¢dekra AKTUBHU3aLNH (TOBBIILIEHUS
NCUXO0(U3HOIOTHYECKON peaKTUBHOCTH).

Tunossle 321241 10 GOPMUPOBAHMIO PEryISATHBHBIX AeHCTBUI

3aJjaHUs] HA TIOCTAHOBKY IIeNIM JESTENLHOCTH Ha OCHOBE OMPEEICHHON MpoOIeMbl U
CYIIECTBYIOIIMX BO3MOKHOCTEH

3aJaHus Ha (QOPMYJIUPOBKY YYEeOHBIX 3ajJad, HAIpPaBICHHBIX Ha JIOCTHKECHUE
MOCTaBICHHOU ETH e TEIbHOCTH

3aJaHus, OOYYaIOIIUe HOWA2080MY U UMO2080MY KOHMPOAO 3a Pe3ylbTaTaMH,
NIAHUPOBAHUIO peuleHUs 3a0a4y 1 TIPOTHO3UPOBAHUIO pe3yabTaTa

3aJjaHMs, HalleJICHHbIE Ha OLCHKY, IPUKUJAKY U NPOCHO3UPOBAHUIO pe3ybmama

3aJaHusg Ha CaMOINPOBEPKY pe3yabTara, OLEHKY pe3ylibTaTa, KOPPEKIUIO
(«rIpegHAMEPEHHBIC OITMOKNY, HUIITY OITHOKHNY)

3a/laHus Ha B3aHMOKOHTPOJb U B3aUMOOIIEHKY Ha YpOKax

3a/laHus Ha TIOMCK MH()OPMAIIUY B TIPEIOKEHHBIX HCTOYHUKAX

Ilo3naBareiabHble YY ]|

1.

YMeHue omnpenesaTh MOHSTHS, CO3/aBaTh OOOOINEHHsS, YCTaHABIMBATH AHAJIOTHH,
KJaccu(UIMPOBaTh, CaMOCTOATENbHO BbIOMPATh OCHOBAaHUS W KPUTEpUH JUIs
KJIacCu(UKAMKM, YCTaHABIUBATh NPUYMHHO-CJICJICTBEHHBIE  CBSI3U, CTPOMTH

JOTMYECKOE pacCyKICHHE, YMO3aKIIoueHHe (MHAYKTHUBHOE, JAEJYKTUBHOE, IIO

AQHAJIOTUHN) U Jie]aTh BbIBOABI. OOyUaroLUIiCs CMOKET:

— noadupaTh CJIOBAa, COMOJYHMHEHHBIE KIIIOYEBOMY CIJIOBY, OIPEAEISIONIUE €ro
NPU3HAKU U CBOMCTBA;

— BBICTpauBaTh JIOTMYECKYIO LIEMOYKY, COCTOSILYI0 W3 KIIOYEBOIO CJIOBa U
COIIOTYMHEHHBIX EMY CJIOB;

— BBIACNATH OOIIMI NpPU3HAK JIBYX WM HECKOJIBKMX NPEIMETOB WM SIBICHUN U
O0BSICHITH UX CXOACTBO;

— 00BeAMHATh NPEAMEThl U SBJIEHUS B TPYIIBI 10 ONpPEJEICHHBIM MpU3HAKaM,
CpaBHUBATh, KJIACCU(DUITUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;

—  BBIACTATH SBJICHHE U3 OOIIETO psja IPYTUX SBICHUM;

— OnpeaensTb 00CTOSATENbCTBA, KOTOPBIE MPENIIECTBOBAIM BO3ZHUKHOBEHUIO CBS3H
MEXIy SBICHMSIMHM, W3 OTUX OOCTOATEIbCTB BBIIEIATH OIpPEAEISIOLINE,
CHOCOOHBIE OBITh MPUUMHON JTAHHOTO SIBJICHUS, BBISIBIIATH IPUUUHBI U CIEACTBUS
SIBIICHUIA;

— CTPOMTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM H OT
YaCTHBIX SBJICHUN K OOIINM 3aKOHOMEPHOCTSIM;



CTPOUTH PacCyXJICHHE Ha OCHOBE CPABHEHMS MPEAMETOB U SIBICHWUH, BBIIEISS
IpY 3TOM OOIIHE TPU3HAKH;

U3J1araTh MOJYYEeHHYIO0 HH()OPMAIIHIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peraeMoi
3aauu;

CaMOCTOSITENIFHO YKa3bIBaTh Ha HH(OpMAIMIO, HYXIAIOUIYIOCS B TPOBEPKE,
npeaIaraTth ¥ MIPUMEHSTH CIIOCO0 MPOBEPKHU JTIOCTOBEPHOCTH MH(POPMAIIH;
BepOAIN30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;
OOBSICHATH SIBJICHHS, TPOIECCHI, CBSI3M M OTHOIICHHUS, BBISBIISIEMBIE B XOJI€
NIO3HABATENBHON U MCCIIE0BATEIbCKOM AEATEIBbHOCTH (TIPHBOANTH OOBSCHEHHE C
U3MEHEHHEM (OPMBI MPECTABICHUS; OOBSICHATh, JCTATM3HPYsS WIM 00001as;
OOBSCHSTH C 3aJJaHHON TOUKHU 3PEHHSA);

BBISIBIISITH M Ha3bIBaTh NPHUYUHBI COOBITHS, SIBICHHS, B TOM YHCIE BO3MOXXHBIE
/HanboIlee BEPOSTHBIC MPUYMHBI, BO3MOXHBIE TIOCIEIACTBUS 3aJaHHON TMPUYHHBL,
CaMOCTOSITENIFHO OCYILIECTBIISISI MPUYMHHO-CIIE/ICTBEHHBIN aHAN3;

JenaTh BBIBOJ Ha OCHOBE KPHUTHYECKOTO aHalu3a pasHbIX TOYEK 3pEHus,
HNOATBEPXKIAaTh BBIBOJ COOCTBEHHOH apryMeHTallMedl WIM CaMOCTOSTEIbHO
MOJTYYeHHBIMU JTaHHBIMHU.

YMeHue co3laBaTh, IPUMEHATh U MPeoOpa30BbIBATH 3HAKU M CUMBOJIBI, MOJEIU U
CXEMBI /IS pelIeHHs] Y4eOHBIX U MIO3HABATEIbHBIX 3a7a4. OOy4aromuics CMOXKET:

0003Ha4YaTh CHUMBOJIOM M 3HAKOM NPEAMET W/WIIH SIBJICHUE;

ONpeNeNIATh JIOTMYECKHE CBA3M MEXAy MpeAMeTaMM W/WIH  SBICHHUSAMH,
0003Ha4aTh JaHHBIE JIOTMYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

co3/1aBaTh aOCTPAKTHBIIN WK peajbHbI 00pa3 mpeaMeTa U/UiH sIBICHUS;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4M /WK CIOco0a ee pelIeHus;
co3laBaTh BepOajbHBIC, BEUICCTBEHHbIE M HH(POPMAIMOHHbIE MOJEIH C
BbIJIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK O0OBEKTa AJIs OIpeNeieHus crocoda
pellIeHHs 33]Ja4i B COOTBETCTBUHU C CUTYaIUeil;

npeoOpa3oBbIBATh MOAEIH C LENBIO BBISIBICHUS OOLIMX 3aKOHOB, ONMPEACIISIONINX
JAHHYIO MPEIMETHYIO 00J1aCTh;

NEepeBOJIUTh CIIOKHYIO TI0 COCTaBy (MHOTOAcleKTHYI0) HWHGOpMAIHI0 U3
rpagudeckoro Wik (HOpMaTH30BAHHOTO (CHMBOJIBHOTO) TIPEACTABJICHHUS B
TEKCTOBOE, U HA000pOT;

CTPOUTH CXEMy, aJIrOPUTM JI€HCTBUS, WCHIPABIATh WIH BOCCTAaHABIMBAThH
HEM3BECTHBIM paHee aJlfOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUs 00 0OBeKTe, K
KOTOPOMY IPUMEHSIETCS alITOPUTM;

CTPOUTD J10KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;
aHaATM3UPOBaTh/pedUIeKCHPOBaTh ONBIT Pa3pabOTKM U pealu3alud y4eOHOro
IPOEKTa, MCCIEAOBaHUSA (TEOPETUYECKOTO, SMIIMPUYECKOr0) Ha OCHOBE
NPEeJIOKEHHON NMPOOJIEMHON CHUTyallu, MOCTaBJIEHHOW €W W/WIM 3aJaHHBIX
KPUTEPHEB OIICHKH MPOAYKTa/pe3yabTara.

CwmpicnoBoe ureHre. O0yJaroIMIACs CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMmyro MHPOpPMALUIO (B COOTBETCTBHM C LENISIMHU CBOEH
JESITENIbHOCTH);

OPUEHTUPOBATbCS B COAEP)KAHUU TEKCTa, MOHUMATh LEJOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATbh TEKCT;

yCTaHaBIMBAaTh B3aWMOCBSI3b ONHCAHHBIX B TEKCT€ COOBITUM, SIBICHUH,
IPOLIECCOB;

PE3IOMUPOBATh [IABHYIO UICIO TEKCTa;

npeoOpa3oBbIBaTh  TEKCT, «IEPEBOAS» €ro B  JAPYIyl0  MOJAIbHOCTb,
UHTEPIPETUPOBATh  TEKCT  (HEXYHOXKECTBEHHBIH —  y4eOHBIH, Hay4yHO-
HOMYJISIPHBIN, HH(GOPMAIIMOHHBIH);



KPUTUYCCKU OLICHUBATL COACPIKAHUC U Q)OpMy TCKCTA.

4, CDOpMI/IpOBaHI/Ie H PA3BUTHUC 3KOJOTUYCCKOr0 MBIIUICHUA, YMCHUC IIPUMCHATL €TI0 B
HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHHaHBHOﬁ IMPaKTHKEC u HpO(l)eCCHOHaHBHOﬁ

OpHEHTALUU

. OOGy4aronIuiicst CMOXeT:

OIIPEIETISITh CBOE OTHOIICHNE K TPUPOIHON Cpesie;

aHAJIM3UPOBATh BIIMSHHE SKOJOTHMYECKHX (DAKTOPOB Ha Cpeay OOMTaHHS >KUBBIX
OpTraHU3MOB;

IMPOBOAUTDH HpH‘II/IHHBIﬁ u BepOﬂTHOCTHBIﬁ aHaJIN3 3KOJOIMYECKUX CHTyaHHﬁ;
HPOTHO3UPOBATH U3MEHEHUS CUTYaIlH TPH CMEHE JAEHCTBHS oHOTO (hakTopa Ha
neicTBue Ipyroro (akropa;

PaCIpOCTPAHATE OKOJIOTMYCCKUC 3HAHUA U YUYAaCTBOBATHh B IMPAKTHYCCKUX IOCIaX
IO 3aIUTEe OKPYXKAIOIIEH Cpeapl;

BBIPA)XKaTh CBOE OTHOIICHHUE K MPUPOJIE YEPe3 MOJIEIH, IPOCKTHBIE PaOOTHI.

5. . Pa3BuTHe MOTHBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHMS CIOBapen
U IPYTUX MTOMCKOBBIX crcTeM. OOy4aromuics CMOXKET:

OTIpeeNsATh HeOOXOUMbIE KITI0UEBbIE TOMCKOBBIE CIIOBA U 3aIPOCHI;
OCYILLECTBIISATh B3aUMOJIEMCTBUE C 3JIEKTPOHHBIMH IOMCKOBBIMH CHCTEMAaMH,
CJIOBapsiMU;

dbopMUPOBAaTh MHOXKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB JUIS
00BEKTUBU3ALINY PE3YJIBTAaTOB MIOMCKA;

COOTHOCHUTB IOJTY4YEHHBIE PE3YJIbTAThl IIOUCKA CO CBOEH JIEATEIbHOCTBIO.

HccaenoBaresnbckasi padoTa M MPOEKTHI 0 TeMaM:
Brigaroimecs MaTeMaTUKy U UX BKJIaJ B pa3BUTHE HAYKH.
HcTopus nosBieHus anredpsl Kak HaAyKU.
MaremaTnueckie copu3Mbl.
JIOMOTHUTENBHO TEMBI CM B IPUJIOKEHUU K IIPOrpaMMe.
Tunosple 3a1aum 10 GOPMHUPOBAHUIO MO3HABATEIbHBIX AeHCTBUI
— COCTaBJIECHHE TAOIUIIEI
— 3a/laHhe Ha KOHCTPYMPOBAHUE OINPEAEIICHNN MMOHATUMN, «KIOUYEBBIX CIOBY
— 3a/laHh€ Ha KOHCTPYMPOBAHHE BOMPOCOB
— Urpa-copeBHOBAaHHE
— TIPUEM KTOJICTBIX» U «TOHKUX» BOIPOCOB
—  «MO3rOBOU LUTYpM»
— YTEHHUE C OCTAaHOBKaMu
— TIPUEM «BEPHBIC — HEBEPHBIC» YTBEPKICHUS
KommynukatuBnbie YY /|
1. VYMmeHue opraHu3oBBIBaTh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIHLHOCTH C
YUUTEJIEeM U CBEPCTHHKaMH; paboTaTh MHAMBHUIYAIbHO U B TPYIIE: HAXOAUTH O0IIee
pelieHre W paspenarh KOHQUIMKTHI Ha OCHOBE COTJIACOBAaHUsS TO3HMIMKA W y4eTa
uHTEepecoB; (OPMyIHUpPOBaTh, apryMEHTHpPOBaTh M OTCTaMBaTh CBOE MHEHHE.
OO0yuaromuiicsi CMOXKET:
— OMpeAeNITh BO3MOKHBIE POJIM B COBMECTHOM JIESATEINHHOCTH;
— WUrpaTh ONPEIEICHHYIO POJIb B COBMECTHOM JESITENBHOCTH;
— MPUHUMATHh TO3MIHMIO COOECeIHHKA, MOHMMAs TO3WIHMIO JPYroro, pa3inyaTh B €ro
peun: MHeHue (TOYKYy 3peHHs), JO0Ka3aTeIbCTBO (apryMEHTbI), (PaKThl; THIOTE3bI, aKCHOMBI,

TEOpHUU;

— ONpEeneNiaTh CBOM JCHCTBUS M JEHUCTBUS NHapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN WIIN
IIPEMATCTBOBAIN NPOLYKTUBHOM KOMMYHHUKALUY;

— CTpOMTH TIO3UTHBHBIE OTHOILIEHHS B THpolecce Yy4eOHON U MO3HABATEIbHOM
NEeSATENBHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaUBATh CBOK TOUKY 3PEHHUs, B JUCKYCCUU YMETh



BBIJIBUTaTh KOHTPAapryMeHTHl, MepedpasupoBaTh CBOIO MbICIb (BIaJCHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

— KpUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATh
omKrOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— Ipeajiarath ajlbTepHATHUBHOE pPElIeHUE B KOHPJIUKTHON CUTYyalluH;

— BBIJENATH OOIIYIO0 TOUKY 3pEHHS B IUCKYCCHUH;

— JIOTOBapMBaThCS O IMpaBWJaxX M BOMNpocax il OOCYKIEHHS B COOTBETCTBHU C
ITIOCTaBJIEHHOW Mepe]l TPyNIoN 3a1a4ei;

— OpraHu30BBIBaTh Yy4eOHOE B3aUMOJICHCTBUE B TpyIme (OmpeneisTh OO0IIue IENu,
pacnpeenaTh poiau, J0OroBapuBaThes APYT ¢ APYroM U T. 11.);

— yCTpaHATh B paMKax Jauajgora paspbiBbBl B KOMMYHHUKalUH, OOYCIIOBJICHHbIE
HEMOHMMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOeceqHHKa 3agaud, (OpMbl WM COAEp KaHUS
Juanora.

2. YMeHHME OCO3HAaHHO MHCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaueil
KOMMYHUKAIIUM Ui BBIPAXKEHHUS CBOMX YYBCTB, MbICIEH M TOTpeOHOCTEH st
IUTAHUPOBAHMS U PETYJISALUU CBOEH AESATEIBbHOCTH; BIaJEHUE YCTHOM U MUCHbMEHHOMN
peublo, MOHOJIOTHYECKOW KOHTEKCTHOU peubto. O0yJaronuiicss CMOXKeT:

— OmlpeAensTh 33a7auy KOMMYHUKAIIUA U B COOTBETCTBUU C HEW OTOMpaTh pedyeBbie
CpE/CTBa;

— oTOupaTh M HCIOJIb30BAaTh PEUYEBBIE CPEJACTBA B MPOLIECCE KOMMYHHKAIUU C
JPYTUMHU JIIOABMH (IMAJIOT B IIape, B MO rpymre u T. 11.);

— TMpEeACTaBIsTh B YCTHOW WIM THMCbMEHHOW (¢opMe pa3BEepHYTHIA IUIaH
COOCTBEHHOM JESTENbHOCTH;

— co0moAaTh HOPMBI IMYOJMYHOM pEYH, perjaMeHT B MOHOJIOTE U JTUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOW 3a/1aueii;

— BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KJIEHHE) U 3alpalluBaTh MHEHHE
napTHEpa B paMKax JIMajora;

— TPUHHMATh PELIEHHE B XOJIe AHAJIOra U COIJIaCOBBIBATDH €r0 C COOECETHUKOM;

— CO3[1aBaThb MHCbMEHHBIE «KJIMIIAPOBAHHBIE» M OPUTHHAIBHBIE TEKCTHI C
UCTIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPEICTB;

— HCIONB30BaTh BepOaibHBIE CpeAcTBa (CPEACTBA JIOTHYECKOM CBSI3HM)  JUISI
BBIJICJIEHUS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;

— UCHOJb30BaThb  HeBepOalbHBbIE CPEJICTBA WIM  HAIJISJHBIE  MaTepHallbl,
MOJITOTOBJIEHHBIE/0TOOpaHHBIE TIO]T PYKOBOJICTBOM YUYHTEIIS;

— JenaTh  OLICHOYHBIM  BBIBOA O  JIOCTHXKEHMM  LEIM  KOMMYHUKAallUU
HEINOCPE/JICTBEHHO TOCJE€  3aBEpIICHHsS KOMMYHHKAaTHBHOTO KOHTAaKTa |
000CHOBBIBATH €TO.

3. ®opmMupoBaHUE U  pa3BUTUE KOMIIETEHTHOCTH B  00JACTH  HUCHOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruil (nanee — UKT). Obyuarommiics
CMOXET:

— IIeJICHANpaBIIEHHO MCKaTh M HCIIOJIb30BaTh HH(OPMAIMOHHBIE PECYPCHI,
HEOOXOUMBIE [UIsl pEUIeHMs] Y4eOHbIX M NPAKTUYECKUX 3a7ad C IOMOIIBIO
cpencts UKT;

— BBIOMpaTh, CTPOUTH U UCIIOIB30BATH AJCKBATHYIO HH(POPMALIMOHHYIO MOJIENb JUIs
nepesayd CBOMX MBICIEH CpeACTBAMHM €CTECTBEHHBIX U (DOPMaJbHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSAMU KOMMYHUKAIIUH;

— BBIACTATH HMH(POPMALMOHHBIA  acleKT 3aJadd, ONEepHUpPOBATh JIaHHBIMH,
MCITI0JI30BaTh MOJIEIIb PEIICHUS 3a1a4H;

— HCIIONIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIIOYasi BEIOOP aJIeKBAaTHBIX 3a/1aue
MHCTPYMEHTAJIBHBIX POrpaMMHO-ANNapaTHbIX CPEACTB U  CEPBUCOB) JUIA
peuieHuss HWH(POPMAIMOHHBIX M KOMMYHMKALIMOHHBIX Y4YEeOHBIX 3a/ady, B TOM



quciie: BBIYMCIICHUE, HAaMCaHUe JI0KIIAJI0B, pedepaToB, Co3/laHie MpEe3eHTalul U
Ap-;

— HCIOJB30BaTh HHPOPMALIMIO C YUETOM STHUECKUX U MPABOBBIX HOPM;

— co3gaBaTh WH(GOPMAIMOHHBIE PECYpChl pa3HOIO THIA W JJIS Pa3HBIX ayAUTOpHi,
coOnroAaTh MHPOPMAIMOHHYIO TUTHEHY U MpaBWwia HHQOPMAIMOHHON
0€30MaCHOCTH.

Tunosbie 3a1a4u 10 GOPMHUPOBAHMI0O KOMMYHMKATHBHBIX /1€l CTBUI
— COCTaBb 3aJaHUE MTAPTHEPY
— OT3BIB 0 paboTe TOBapHIla
— TpymnmoBas paboTa IO COCTaBJIEHHIO KpPOCCBOPJAA, BHUKTOPUHBI, TECTa, HAY4HO-
MIO3HABATEJILHON UI'PbI
— Jumanorosoe ciymianue (popMyIupoBKa BOIPOCOB It 00paTHON CBSI3N)
— 3aJlaHHE OIUIIHU YCTHO...», KOOBSICHH...»
npeomemmole.
— (opMupoBaHHe NpencTaBIEHUH O MaTeMaTHKEe Kak O METOJie MO3HaHUS
JNEHCTBUTENBLHOCTH, TIO3BOJISIIOLIEM OMUCHIBATh W H3y4yaTh peajbHbIE
IIPOLIECCHI U SIBJICHMUS;
— pa3BUTHE YyMEHHH paboTaThb € y4yeOHBIM MaTEMaTHMYECKUM TEKCTOM
(aHayM3upoBaTh, W3BIEKATh HEOOXOMUMYIO HMHGPOPMAIHIO), TOYHO |
IPaMOTHO BBIpa)XaTh CBOM MBICIM C MHPUMEHEHHEM MaTeMaTHYECKOU
TEPMUHOJIOTMHA M CUMBOJMKH, MPOBOJAUTH KJIACCHU(PHUKALMU, JIOTHUECKUE
000CHOBaHHS, JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI;
— Ppa3BUTHE MPEACTABICHUM O YHCIIE M YUCIOBBIX CUCTEMAX OT HATypaJIbHbIX
JI0 JEMCTBUTEIBHBIX UMCEI; OBJIAJIEHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUNCIICHUN;
— OBJIAJICHHE CHMBOJIBHBIM SI3bIKOM aireOpbl, MpUEMaMH BBIIOJIHEHUS
TOKJIECTBEHHBIX IPEOOPa30BAHUN BBIPAKEHUM, PpELICHUs YpaBHEHUH,
CUCTEM YPAaBHCHMI, HEPAaBEHCTB U CHUCTEM HEPABEHCTB, YMEHHUS
MOJIETIMPOBaTh pPEAJbHBIE CUTYallUH Ha S3bIKE alreOpbl, HCCIIEI0BaTh
IIOCTPOCHHbIE ~ MOJAEIM C  HCIOJIb30BAaHMEM  ammaparta  ajureOpsl,
MHTEPIIPETUPOBATh MOIYYEHHBIN pe3ysbTar;
— OBJIAJICHHE CHCTEMOM (YHKIIMOHAIbHBIX IOHATUN, pa3BUTHUE YMEHHUS
UCMONB30BaTh  (PYHKIMOHAJIBHO-TpaUUECKUe  MpPEJCTaBICHUS IS
pelIeHusT pa3IUYHBbIX MaTeMaTU4YeCKUX 3ajady, JUIsl ONMUCaHHs M aHajIu3a
pealIbHBIX 3aBUCUMOCTEH;
— OBJIAJICHHE TPOCTEHIIMMM CIIOCOOAMH TPENCTAaBICHUS W  aHalu3a
CTATUCTUYECKUX  JIAHHBIX; (dopMHpoBaHUE  TPEACTaBIEHUN O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE M O Pa3IUYHBIX
cnoco0ax WX M3Y4EHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOMAETX;
pa3sBUTHE YMEHHUH UW3BIEKaThb HMH(POpPMAIMIO, TIPEACTABICHHYI0 B
TabaMIax, Ha JuarpaMmax, rpa@ukax, ONMCHIBaTh M aHAJIU3UPOBAThH
MacCHUBBI YHMCJIOBBIX JAHHBIX C MOMOILIBIO MOAXOJAAIINX CTATUCTUYECKUX
XAapaKTEPUCTHUK, HCIIOJIB30BATh ITOHMMAHHUE BEPOATHOCTHBIX CBOMCTB
OKPY’KaIOIIMX SBJICHUN IIPU NIPUHATUHU PEILICHUN;
— Ppa3BUTHE YMEHHI NMPUMEHSATh U3yYEHHBIEC MOHITHS, PE3YJIbTaThl, METOIbI
JUIsL pelIeHMs] 3aJad MPAaKTUYECKOIO XapakTepa M 3aJad U3 CMEXHBIX
JUCIHUIUIMH C HWCIHOJB30BaHHWEM TpU HEOOXOAMMOCTH CIPaBOYHBIX
MaTEpUajIoB, KOMIIBIOTEPA, IOJB30BAaThCSA OLIEHKONM M INPUKUAKON IpHU
MIPAKTUYECKUX pacuérax;
— (QopMupoBaHue mpeaCTaBICHUS OO0 OCHOBHBIX H3y4aeMbIX HOHATHSIX:
uHpOpMaLHs, aTOPUTM, MOJIENb — U MX CBOWCTBAX;



— Pa3BUTHUC

AJITOPUTMHUYICCKOT'O

MBIIJICHHA,

HEOOXOOUMOI0 ISt

npo(heCcCHOHANTBHOM NeATeTbHOCTH B COBPEMEHHOM OOIIECTBE;

— (¢opmupoBaHue

YMEHUN

dbopmanmzanuu = #

CTPYKTYPUPOBAHUS

MHPOpPMALIMU, YMEHHMsS BBIOMpaTh CIOCOO TMpeJICTaBIeHHUS JaHHBIX B
COOTBETCTBUM C IOCTaBJICHHOHN 3ajjauell — TaOIuLbl, CXeMbl, rpadukw,

Auarpammbl, C

HUCIIOJIB30BaHUEM

cpencTB 00pabOTKH JTaHHBIX;
(hopMHUpOBaHNE HABBIKOB M YMEHUI 0€3011acHOTO U 11eTIeCO00Pa3HOTO
MOBE/ICHUS ITPU paboTe C KOMIIBIOTEPHBIMU ITpOrpaMMaMu U B MIHTepHeTe,
YMEHUS COOJII0IaTh HOPMBI MHPOPMAITMOHHOW ITHKH U TIpaBa.

COOTBCTCTBYIOIIIUX  MNPOTpaMMHBIX

IINIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA YYEBHOI'O ITPEIMETA

BbinyckHUK HayyuTces B 7-9
KJjaccax
(1J11 KCTOJIBL30BAHUS B
NMOBCEIHEeBHOM KM3HHU U
o0ecneyeHHus BO3MOKHOCTH
YCHEHIHOT0 NMPOI0JIzKeHUs
o0pa3zoBaHusi Ha 6a30BOM

YPOBHe)

BbINyCKHUK MOJY4YHT
BO3MOKHOCTh HAYYHThHCSI
B 7-9 kiaccax s
o0ecneueHust
BO3MOKHOCTH
yCHeuHoro
MPOI0KEHHs
o0pa3oBaHusi Ha 0a30BOM
U yri1y0JEéHHOM YPOBHSAX

J1eMeHThI
Teopuu
MHOKECTB H
MATEeMATHYECKOMH
JIOTHKH

-OnepupoBarh Ha 0a30BOM ypoBHE'

IOHATHUAMU. MHOXCECTBO, JJICMCHT
MHO>KECTBA, IIOAMHOKECTBO,
IMPUHAIJICIKHOCTD,

-3a1aBaTb MHOXXCCTBa

MIEPEYUCIICHUEM UX DJICMCHTOB;
-HaXOINUTh nepeceyeHue,
00beAUHEHNE, IIOJAMHOXKECTBO B
MPOCTEHININX CUTYAIHSIX;
-onepupoBaTh Ha 0a30BOM YpOBHE
MOHITUSMHU: OTPEeIIeHNE, aKCHOMa,
TeopeMa, JIOKa3aTeIbCTBO;
MIPUBOIUTH MIPUMEPBI 51
KOHTPIIPUMEPHI JUTSI TIOITBEPIKICHUS
CBOHX BBICKa3bIBAHUMN

- Onepuposamv’  NOHAMUAMU:
onpedenenue, meopemd, aKcuoma,
MHOJCECMB0,  XAPAKMepucmuKu
MHOXMCECmEa, onemenm
MHOJCECMBa, NYCmoe, KOHEYHoe U

beckoneunoe MHOIICECTB0,
NOOMHOICECMEBO,
NPUHAONIEHCHOCIb,  BKIIOYEHUE,

PABEHCINBO MHONCECME;
- uzobpadicame MHOdMCECMBA U
OmHOWeHUe MHOICECE c
noMoWb0 Kpyeos Jilnepa;

- onpedensimb NPUHAONEHCHOCTD

oslemenma MHOJICECm8Y,
00beOUHeHUI0 U Nnepeceyenuio
MHOJICECmS,

- 3a0aeamb  MHOMCECMEO  C
NOMOWbIO nepeuucienus
2/1eMeHmos, CN08ECHO20
ONUCAHUS;

- onepupoeamv  NOHAMUSIMU:
BbICKA3bIBAHUE, UCMUHHOCb U
JIOJCHOCMb 8bICKA3bIBAHUS,
ompuyanue 6bICKA3bIBAHU,

onepayuu HAO BbICKA3LIBAHUIMU.:
u, Uuiu, He, YCJl06HblE

'311eCh ¥ Naiee — pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOIIMX MOHSTHH M0 XapaKTEPHBIM MPU3HAKAM, BBIMOJHATH
JIEHCTBUS B COOTBETCTBUU C ONPEICICHUEM U IPOCTEHIIMMY CBOMCTBAMU IIOHATUM, KOHKPETU3UPOBATh IPUMEPAMU

o01ue MOHATUS.

2 3,I[CCL 1 JaJICC — 3HATh ONIPEACIICHUE ITOHATHA, YMETD IMOSICHATH €0 CMBICJI, YMETH UCIIOJIb30BATh ITIOHATHUE U €TI0

CBOMCTBA MIPH NMPOBEACHNH PACCYKICHUH, T0KA3aTeIbCTB, PEIICHUH 3a/1a4.




8bICKA3bIBAHUSL (UMNAUKAYUU);
- cmpoumb  BbICKA3bIBAHUS,
OMPUYAHUSL 8bICKA3bIGAHUII.

B noBceHeBHOM KU3HU U NIPH U3YY

€HHH IPYTUX NpeAMeTOoB:

- UCTIOIB30BaTh TpadudecKoe
Npe/ICTABICHHE  MHOXECTB
JJIA OINMCaHUuA PCAJIBbHBIX
MPOIIECCOB W SIBJIICHHM, MpPH
peleHnu  3a1a4y  ApYrux
y4e0HBIX TIPEMETOB.

- cmpoumbs yenodku
yM03CIKJZlOIIeHML7 Ha OCHoee
UCnoJjlb306aHUA npaesui
J02UKU,

UCNOIBL3068AMb MHONCECTEA,
onepayuu ¢ MHOMCeCmeamu, Ux
epaguueckoe npeocmasienue 0
ONUCAHUSL PEATbHBIX NPOYECCO8 U
SA61eHUl

Yucaa

- OnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSAMM: HATypaJbHOE YHUCIIO,
LIEJIOE YHCII0, OOBIKHOBEHHAs! IpOOb,

JecsTHYHas — Opo0b,  CMEMIaHHas
IpoOb, palMoHaIbHOE YHCIIO,
apudmeTnaeckuit KBaJIpaTHBIN
KOPEHB;

-UCIIOJIL30BAaTh CBOMCTBA 4YHCEN U
MpaBuja AEMCTBUI IPU BBINOJIHEHUU

BBIYHCIICHHI,

-HCMOJI30BaTh MIPU3HAKU
nenumoctu Ha 2, 5, 3, 9, 10 mpm
BBIIIOJTHEHHH BBIYMCIICHHUMN u
pPELIEHUH HECIOKHBIX 3a/1a4;

- BBITIOJIHSTh OKpYIJICHHE
palMOHAIBHBIX YHCe B

COOTBETCTBHUHM C IPAaBUIIAMU;
-OIICHUBATh 3HAYCHUE KBAJPATHOTO

KOpHSl U3 TOJOXHTEIBHOTO LEJIO0ro

qHCIa;

- pacro3HaBaTh pAaLUOHAIbHbIE U

MppalroHaIbHbIC YNCIIA;

- CpaBHMBATh YHUCIIA.

- Onepupoeamb NOHAMUAMU.

MHOJHCECMEBO HAmMypanibHvix
yycesl, MHOJICECME0 Yenvlx ducel,
MHOIHCECMEBO PAYUOHATIbHBIX
yycen, UPpPAYUOHAIbHOE HUCTO,
K8AOpamHblii KOpEeHb,
MHONHCECBO — O€UICMBUMENbHBIX
uucer, 2eomempuieckas
unmepnpemayus — HamypaibHoiXx,
Yenvix, PAYUOHANBHBIX,

OeticmeumenbHbIX Yucei,

- NOHUMAamMb U OOBACHAMb CMbBIC]L
NO3UYUOHHOTL 3anucu
HamypaibHo20 YUcia,

- 6bINOJIHAMb GLIYUCTLEHUS, 8 TOM
yucie ¢ UCNONb308AHUEM NPUEMOB
PAYUOHATLHBIX GbIYUCTCHULL,

- BbINOIHAMb OKpyeeHue
PAYUOHATBHBIX YUCEN C 3A0AHHOU
MOYHOCMbBIO;

- CPABHUBAMb PAYUOHATILHBIE U
UpPAYUOHAIbHBIE YUCTA,

- npeocmasnsims PayuOHAIbHOE
YUCI0 8 8Ude 0ecaImu4Hol Opoou

- YROPAOOUUBAMb yucaa,
3aNUCAHHbIE 8 suoe
OOBbIKHOBEHHOU U 0eCAMUYHOL
opobu;

- gaxoguth HOJI u HOK umcen u
WCIIOJIB30BaTh WX TPU PEIICHUU
3a1ad4.

B noBceHeBHOM KU3HU U NIPU M3YY

€HHM IPYTHX NpeAMeTOoB:

- OLICHUBATh pe3ynbTaThl
BBIYMCIICHUN pu penieHnu
IIPAaKTUYECKUX 3a/1a4;

- BBINOJHATH CPaBHEHUE YHCEN B
peanbHBIX CUTYALUSX;

- COCTaBJISITh YHCIJIOBBIE BBIPAXKECHMS
IIPU_pEUICHUU NPAKTUYECKUX 3a1ad

- npumeHamb  NpaAuna
NPUOTIUHCEHHBIX
BbLIYUCTICHUL NPU peueHUU
NpaKmuyeckux 3a0ay u
peuteHuy  3a0a4  Opyaux
VUEOHbIX NPEeOMEMO8;

- BbINOJHAMb _CPABHEHUe




U 3amad M3 JpYyrux  y4eOHBIX
IIPEIMETOB.

pesyiomanios BbIYUCTICHUL

npu peuweHuu
NPAKMu4yeckux 3aoay, 6
mom yucne
NPUOIUICEHHBIX
8bIYUCTECHUU,

- coCmaenams u
oyeHusam yucnogole

BbIPAdICEHUSL NPU PelleHUU
APAKmu4eckux 3a0ay u
3a0ay u3z Opyeux yueOHbIX

npeomemos;

- 3aNUCLIBANb u
OKpY2NISIMb YucI08ble
SHAYeHUs. PeanbHbix
BeNUYUH c

UCnoON1b306AHUEM  DA3HbBIX
Cucmem UsmepeHusl.

To:knecTBeHHBIE
npeodpa3oBaHusA

- BrimosHsaTh HECJIOXKHBIE
peoOpa3oBaHusl s BBIYHUCIECHUS
3HAYEHUM YHCIIOBBIX BBIPAXKECHUM,
COJIeprKalINX CTEIICHU c
HaTypaJIbHbIM [I0Ka3aTeNeM,
CTEIIEHH C LEJIBIM OTPULATEIbHBIM
[I0Ka3aTeNeM;

- BBITOIHATH HECJIOXKHbBIE
npeoOpa3oBaHus LEIBIX
BBIPQ)KEHUIl: pacKpbIBaTh CKOOKH,
MIPUBOIUTH MIOJOOHBIE ClIaracMeble;

- HCIIOJIb30BAaTh bopMyIbI
COKpALIEHHOI'O YMHOXKECHHS
(xBagpat cyMMbl, KBaJpaT pa3HOCTH,
pa3HOCTh KBaJpaToB) JUISL
VIOPOILEHUSI BBIYUCICHUN 3HAYCHUMN
BBIPaKCHUI;

- BBIIIOJIHATH HECJIOKHbIE

npeoOpa3oBaHus JIPOOHO-TMHEHHBIX
BBIDQ&KEHU W BBIPAXKEHHH  C
KBaJIPAaTHBIMU KOPHSIMHU.

- Onepuposamso
NOHAMUSMU ~ CMENeHUu ¢
HamypaibHbIM

nokazamenem, CMeneHu ¢
YenviM  OmpuyamenbHuiM
nokazamenem;

- BbINOTHAMb
npeobpazosanus — Yeuvix
8bIPANCEHUU: OelCmBUsL C
OOHOUNeHamu (crodiceHue,
sbluUmManue, YMHONCEHUE),

Oeticmaust c
MHO20UIeHaMU
(cnodcenue,  svluumanue,
VYMHOJICEHUE);

- BBINOJHAMb PA3NONCEHUE
MHO204IEHO8 Ha

MHOJMICUmMeENU  OOHUM U3
cnocobos: evlHeceHue 3a

CKOOKY, 2PYNNUposKa,
ucnoavsoeanue  Gopmyn
COKPAWeHHO20
VMHONHCEHUSL,
- ewvloenamb  Keaopam
cymmvl U pasHocmu
OOHOUNICHO8,

- packuaovieamoy Ha
MHOJMCUMENU K8AOPAMHbLU
MpéxuieH,

- BbINOIHAMb
npeoopazosanus
8bIPAJICEHU,
cooepaicawux cmeneHu ¢
yenvimu




ompuyamenbHbIMU
noKazamensimu,
nepexooums om 3anucu 6
sude CcmeneHu ¢ yeuvim
ompuyamenbHbim
nokazamenem K 3anuci 6
sude opoou,

- 8bINOIHAMb
npeobpazosanusi OpoOHO-
PAYUOHATLHBIX
8bIPAdICEHUU: COKpaujerue
opoobeil, npuseoeHue
aneebpauveckux opobei K
obwemy  3Hamenamernio,
CllodiceHue,  YMHOJCEHUe,
OelleHue  aneeopaudecKux
opobelt, 8038e0eHue
aneebpauyeckol 0poou 8
HamMypanohHylo U  yenyio
OMPUYAMENLHYIO
cmeneHy;

- 8bINOIHAMb
npeobpazosansl
BbIPAJICEHU,
cooepaicauyux
K6aopammbvle KOPHU,

- ewidenams  Keaopam
CyMMbL  UAU  PASHOCIU
08VUNIeHA 8 BbIPACEHUSX,

cooeparcauux
K68aopammubvle KOPHU,
- 8bINOIHAMb
npeobpazosans
BbIPAJCEHU,
COOEPHCAUUX MOOYiTb.
B noBceHeBHOI )KM3HH M NIPU U3YYE€HHH JPYTHX MPEIMETOB:
- TMIOHMMATh CMBICT 3alMCH YHCTIa B - BbINOIHAMb
CTaHIAPTHOM BUJIC; npeobpazoeans u
- onepupoBaTh Ha 0a30BOM YpOBHE Oelicmsus ¢ Yuciamu,
TIOHATHEM  «CTAaHIApPTHAs  3aIlUCh 3anUCAHHBIMU 8
YUCIIaY. CMAaHOapmHOM 8UOe;
- 8bINOIHAMb
npeobpazoeans
aneebpauieckux

8bIPAdICEHUU NPU peuteHUn
3a0a4  Opyeux yueOHbIX

npeomemos.
YpaBHeHnus u - OmnepupoBaTh Ha 06a30BOM - Onepuposambu
HepaBeHCTBa yYpOBHE MOHSTUAMU: NOHAMUAMU:  YPAGHEHUe,
PaBEHCTBO, YHCIOBOE HepaseHcmeo, KOpeHb
PaBEHCTBO, ypaBHEHUE, YpasHeHus, peuieHue
KOpEHb YpaBHEHUsI, pelIeHHe HepaseHcmaa,




YpaBHEHUS, 4H1CIIOBOE
HEPABEHCTBO, HEPABEHCTBO,
pelLIEeHNE HEPABEHCTBA;

- IIPOBEPSTH CIPABEIIMBOCTh
YUCJIOBBIX  PaBEHCTB 51
HEPaBEHCTB;

- pemars JINHEHBIE
HEPABEHCTBA U HECIIOXKHbIE
HEpPABEHCTBA, CBOJSIIMECSH K

JIMHEWHBIM;
- pemiaTb CHCTEMBI
HECIIOXKHBIX JTIMHEHHBIX

YPaBHEHUH, HEPABEHCTB;
- IPOBEPATH, SBIACTCA JIH
JaHHOE 4YHCJIO PpELICHUEM
ypaBHEHUs (HEPaBEHCTBA);
- pemarts KBaJlpaTHbIE
ypaBHeHUss 10  (opmyre
KOpHEH KBaJpaTHOI'O
YPaBHEHHS;
- n300paxkaThb pelieHus
HEPABCHCTB M HX CHCTEM Ha
YUCJIOBOU MPSIMOM.

PABHOCUbHbIE YPABHEHUS,
obnacmo onpeoeneHus
VpasHeHus: (HepaseHcmaa,
cucmembvl YpAaeHeHutl uiu
HepaseHcms),

- pewamv  JuHellHble
VpasHeHus: U ypasHeHus,
c800UMble K JIUHEUHbIM C
HOMOWBIO
MOACOECMBEHHBIX
npeobpazosanuil;

- pewiamv K8ao0pammbvie
VpasHeHus: U ypasHeHus,
Cc800UMbLE K KBAOPAMHbIM
c HOMOWBIO
MOACOECMBEHHBIX
npeobpazosanull;

- pewamo 0pobHO-
JIUHelIHble YPAGHEHUSL,

- pewamsv npocmetiuiue
UppayuUoHanvbHbie
VpaeHeHus suoa

f(x)=a,
f(x)=yg(x);

- peuwiams ypagHeHus 8uoa
x'=a;

- pewamb  ypagHeHus
CnOCOOOM pasznodceHus Ha
MHOJCUMENU U  3AMEHbl
nepemeHHouU,

- UcCnoiv3oeamv  Memoo
UHmMep8anos O/ peueHus
yenvix u 0pobHO-
PAYUOHANbHBIX
HEpPaBeHcme,

- pewams  JUHEUHble
VPasHeHus U HepageHcmed
c napamempamu,

- pewiamv  HeClOodCHbIe
K68aopammbvie YPaGHEeHUsl C

napamempom,
- pewiamv  HeClodCHble
cucmemvl JIUHEUHbIX
VpasHeHutl c
napamempamu,

- pewamsv  HeCl0HCHble
YpaeHeRUA 6 yeiblx
YUcidx.

B noBceHeBHOM KM3HU ¥ TPU M3YY

€HMH JPYTUX NMPeIMeTOB:

- COCTaBJIATb U pellaTh JUHEHHBIC
YpAaBHEHUsI TP PELICHHM 3ajaad,

- cocmasnaimes U peulams
JIUHEliHble U KeaopamHvle




BO3HHMKAIOIIUX B JPYIHX Y4eOHBIX
npeameTax.

VpasHenusl, ypagHeHus, K
HUM ceoosawuecs,
cucmembl JIUHEUHBIX
VpasHeHull,  HepaseHcme
npu  pewieHuu  3a0ay

opyeux VUEOHbIX
npeomemos;

- BLINONHAMb  OYEHKY
npagoonooodus
pes3yipmamos,

noay4aemvlx npu peueHuu
JIUHEUHbIX U KEAOPAMHbBIX
VpasHenun U cucmem
JIUHEUHbIX VYPABHEHUU U
Hepagencme npu peuleHuu
3a0a4  Opyeux yuyeOHbIX
npeomemos;

- 8b10Upamo
coomeemcmeyoujue
VpasHeHus, HepageHcmea
um  ux cucmemvl Ol
cocmasneHus
Mamemamuyeckou mooenu
3A0aHHOU peanvHol
cumyayuu unu
NPUKIAOHOU 3A0a4u;

- ymemp
UHmMepnpemuposams
NONYYEeHHbIU NpU peueHuu
VpasHeHus, HepageHcmeda
Ul cucmemuvl pe3yibmam
8 KOHmMeKcme 3a0aHHOU
PeanvHol cumyayuu  uau
NPUKIAOHOU 3A0aUU.

DOyHKUUH

- Haxonuts 3Ha4YCHUE
GyHKIIMM [0 3a/laHHOMY
3HAYEHHUIO apTryMEHTa;

- HaxOJIUTh 3HAYEHUE
aprymMeHTa 10 3aJaHHOMY
3HAYECHUIO byHKIIH B
HECJIOKHBIX CUTYaLUsX;

- ONpeneNsiaTh IOJIOKEHUE
TOYKM 10 €€ KOOpJIMHATaM,
KOOPJMHATBl TOYKM IO €€
TIOJIOKEHUIO Ha
KOOPJIMHATHOM IIJIOCKOCTH;

- 1o rpaduKy HaXOAWUTh
o0racTb ONpeeNeHus,
MHOKECTBO 3HAYECHUH, HYJIH
byHKIIH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IIPOMEXKYTKH BO3paCTaHUs U

- Onepuposamso
NOHAMUAMU:
@yHKYUuoHANbHAS
3a8ucuMocms,  QyHKYuUs,
epagux @yHuryuu,
cnocoowl 3a0aHUsL
@dyHxyuu, apeymenm u
3HayeHue @yukyuu,
obnacms onpedenenus u
MHOHCECBO 3HayeHull
@dyHxyuu, Hyau Qynxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YHKYUU,
YEMHOCMb/HEeYEMHOCMb
dynryuu;

- cmpoumv  epaghuxu
JIUHEUHOU, K8aopamuiHou




yObIBaHUs, HauOoIblIee U

HaMMEHBIIIEEe 3HAYCHUS
GbyHKIUY;
- CTpOUThH TpaduK JTUHEHHOMN
GbyHKIUY;

- TIPOBEPATH, SBIACTCA JIH
JTaHHBIA Tpaduk TpaduxoMm

3aJTaHHOU byHKIUHA
(TMHEMHOW, KBaJIpaTHUYHOM,
oOpaTHoit
MIPONOPIUOHAIBHOCTH );

- OTIpeIeIsATh
NpUOMIKEHHBIE  3HAYCHHS
KOOpJIUHAT TOYKH
IepeceyeHMs rpauKoB
bynxrmit;

- omepupoBaTh Ha 0a30BOM
ypOBHE MOHSTUSAMH:
MOCIIEI0BATEIHHOCTD,
apudMeTndecKas
mporpeccus,
reoMeTpuyecKas
MIPOTPECCHs;

- pemiaTh 3aJaddl Ha MPOTPECCHH, B
KOTOPBIX ~ OTBET  MOXET  OBITh
HOJTy4YeH HETIOCPEICTBEHHBIM
MOJCYETOM 6e3 IIPUMEHEHUS

dhopmy.

@yHryui, obpamuoi
NPONOPYUOHATLHOCTIU,
@dyHrxyuu suoa:
k

ot
4 x+b Y ’
y=¥x y=35. y=:
- Ha npumepe
K8AOpamuyHol QyHKyuu,
UCNOTb3068aMb

npeobpazosanus epaghuxa
Gynxyuu  y=f(x)  ona
nocmpoenus — epaghuxos
GyHxyuil
y=af(kx+b)+c;

- cocmasnAmy ypasHeHus
npsAMOU N0  3A0AHHBIM
Yenosuam: — npoxoosuyeu
yepez 08e  MOUKU C

3a0aHHbIMU
KOOpOuHamamu,
npoxoosaujeti uepes
OaHHYI0 MoKy u
napanienbHou O0aHHOII
npAMOU,

- uccredosamv QYHKYUIO
no eé epaguxy,

- HAX0OUMb MHOHCECMBO
3HayeHull, HYIU,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCU
K8aOpamuuHou hyHKyuu,
- onepuposambu
NOHAMUAMU:
nocne008amenbHOCHb,
apugmemuueckast
npoepeccus,
2eomempuiecKast
npoepeccusi;

- pewamsv 3a0ayu  Ha
apugmemuueckyro u
2eoMempuiecKyro
npozpeccuro.

B noBceHeBHOM KU3HU U NIPH M3YY

€HHM IPYTHX NpeIMeTOoB:

- WCHOJB30BaTh TPapUKH peabHBIX
IIPOLIECCOB M 3aBUCUMOCTEH  JJIs

OIpeIeIICHUS 1504 CBOWCTB
(HambompIIHE u HaVMEHBIIINE
3HAYEHU, MIPOMEKYTKH

BO3paCTaHuA U Y6BIBaHI/I$I, obnactu
IOJOXHUTCIIbHBIX WM OTPpUIATCIbHBIX

- wuIoCmpuposams ¢
HOMOWBIO epaguka
Peanvhylo  3a8UCUMOCTD
unu  mpoyecc  no - ux
Xapakxmepucmuxam,

- UCNOIL308AMb CEOUCMEA
U epadux KeaopamuiHou




3HAUYEHUH U T.IL.);
- HCIIOJIBE30BAaTh CBOMCTBA JIMHEWHOMN

@dyukyuu  npu  pewieHuu
3a0a4 u3 Opyeux y4yeOHbuIX

¢GbyHKIMU U ee rpaduK MpH pereHuH npeomemos.
3aad U3 APYTHX  YYEOHBIX
MIPEIMETOB.
CraTucTuKa U - Hmers mnpexacraBnenue o | - Onepuposamv — NOHAMUAMU:
Teopus CTAaTHUCTUYECKUX cmoabuamoie u Kpy208ble
BepOsSITHOCTEl XapaKTEPUCTHKAX, ouazpammol, mabaUYbl OAHHBIX,
BEPOSITHOCTH CIly4allHOTO | cpednee apugmemuueckoe,
coOBITHSI, KOMOWHATOPHBIX | Meouana, Hauboblee u
3ajayuax; HaumeHvuiee 3HaA4YeHUs 8blOOPKU,
- pemiatb  MPOCTEHIINE | pasmax 6vlOOpKU, Oucnepcus u
KOMOHMHATOpPHBIE 3a7lauu | cmaHoapmuoe OmKIOHeHue,
METOJIOM MPSIMOTO U | CIyYauHas usmeHyu8oCmy,
OpPTraHU30BaHHOTO NEepedopa; - u3enekamo
- TMPEACTaBIATH JIaHHBIE B unghopmayuro,
BHUJE TaONUIl, JUarpamm, npeoCcmasieHHy0 8
rpaduKoB; mabauyax, Ha
- uuraTth  UHGMOpPMALHIO, ouazpammax, epaguxax;
MPEJICTABICHHYI0O B  BUJE - cocmasnams mabauybl,
TaOIUIIBI, JUarpaMMbl, cmpoums  ouazpammel U
rpaduka; epaguxu  Ha  ocHoge
- OmpenensiTh  OCHOBHBIC OaHHbIX;
CTaTUCTUYECKHE - onepupogamv  NOHAMUAMU:
XapaKTePUCTHKU  YHCIIOBBIX | (hakmopuan yucna,
HaOOPOB; nepecmaHoéKu U COYemamus,
- OUEHHMBAaTh BEPOATHOCTH | mpeyzonvhuk llackans,
COOBITUA B  MPOCTEUINUX | - NpUMEHAMb npaguio
Clly4asix; npouzeedeHuss  npu  peueHuu
- HMETh TPEICTABICHUE O | KOMOUHAMOPHBIX 3a40al,
pOJH 3aKOHA OOJBIINX YHCEIN | -  ONepupo8amsv — NOHAMUAMU.
B MacCOBBIX SIBJICHUSIX. CAVYAUHBIL  ONbIM,  CAVHYAUHBIU
86100p, ucnvimatue,
n1emeHmapHoe cyyatiHoe
cobvimue (ucxoo), Kiaccuueckoe
onpeoeneHue 8epOSIMHOCMU

CAYUAliHO20 COObIMUS, onepayuu
HAO CIYYAUHBIMU COOBIMUAMU,

- npedcmasnsms UHGOPMayuio ¢
noMowbIo Kpy208 Jiiepa;

- pemaTh 3a/J1a4d Ha BBIYUCIICHUE
BEPOSITHOCTH c I0JICUETOM
KOJIMYECTBA BapUAHTOB c
MIOMOIIBI0 KOMOUHATOPUKH.

B noBceHeBHOM KM3HU ¥ TPU M3y

€HMH JIPYTUX NPeIMeTOB:

- OLIEHUBATh KOJINYECTBO | - u3zenekamo,
BO3MOXKHBIX BApUAHTOB METOJOM | UHIMEPNPEemUuposams u
nepedopa; npeobpazosvieams uUHGoOpMayuo,
- HUMETh MNPEJCTABICHUE O POJH | NpeocmasieHnylo 8 madauyax, Ha
MPAKTUUECKU  JOCTOBEPHBIX U | duazpammax, epaguxkax,
MaJIOBEPOSATHBIX COOBITHIA; ompadicalowyro  ceoucmea U
- CpaBHUBATh OCHOBHBIC | Xapakxmepucmuxu PeanbHbIxX




CTaTUCTUYECKUE  XapaKTEPUCTHUKH,
MOJYyYECHHBIE B MPOILIECCE PEIICHUS
NPUKIATHON  3aJauyd,  U3Y4YCHUS
pEabHOTO SIBJICHHUS;
- OLEHHUBATh BEPOSATHOCTh
peaTbHBIX coOBITHI u
SBJICHUM B  HECIOXKHBIX
CUTYyalUsIX.

npoyeccos u A61eHUl,
- onpeoenams CmMamucmudecxue
Xapakxmepucmuky  6bl00poK  no
mabauyam, ouazpamman,
epaguxam, BLINOIHAMD
CcpasHeHue 6 3aABUCUMOCMU OMm
yenu peutenus 3a0a4u;
- OIICHHWBAaTh BEPOSITHOCTH
pEUTbHBIX  COOBITHHA |
SIBIICHHH.

TexkcToBBIC
3a1a4M

- Pemars HecnoXHBIE CIOKETHBIE
3aJjaud  pa3HbIX THUIIOB Ha BCE
apumeTnIecKue IeUCTBUS;

- CTPOUTH MOJEJIb YCJOBUS 3a/Ja4H
(B Bujae TaOJIMIIBI, CXEMBbI, PUCYHKA
WIA ypaBHEHMsI), B KOTOPOH JaHbI
3HAYCHUS IBYX u3 TPEX
B3aMMOCBSI3aHHBIX ~ BEJIMYHMH,  C
LIeJIbIO TIOMCKA PEILIEHUs 3a/]auu;

- OCYWIECTBIATh CHOCOO IOHMCKa
pelieHus  3ajadd, B KOTOPOM
paccyKJeHUe CTPOUTCS OT YCJIOBUS
K TpeOOBaHMIO WM OT TPeOOBaHUSA K
YCJIOBUIO;

- COCTABJIATH IUJIaH PEIICHUS 33/]1a4H;
- BBIJIEJISIT ATAllbl PELLICHUS 3aJ]auy;
- HUHTEPIPETUPOBATH
BBIUUCIIUTENbHBIE  PE3yJbTaThl B
3ajjaye, HUCCIEI0BaTh IOJIYYEHHOE
peleHue 3aauy;

- 3HaThb  pA3IMYHE  CKOpPOCTEH
o0beKTa B CTOSYEH BOAE, IPOTHB
TEYEHHUS U 110 TEYEHUIO PEKH;

- pemaTh 3aJauyd Ha HAXOXJEHUE
YacTH YMCJIa ¥ YUCIIA 110 €r0 YacTH;

- pemiaTh 3a7aydl Pa3HbIX TUIOB (Ha
paboTy, Ha MOKYIIKH, HA JTBM)KEHUE),
CBSI3BIBAIOIMX  TPU  BEJIMYUHBI,
BBIICIATh  3TH  BEJIMYMHBI U
OTHOLIECHUS MEX]ly HUMH;

- HaxoIuThb HPOLEHT OT 4MHcIa,
YUCIO MO IMPOLEHTY OT HEro,
HaXOJUTh IPOLEHTHOE CHHKEHUE
WIA  TPOLEHTHOE  IOBBILICHUE
BEJIMYMHBI,

- pelaTh HECIIOXKHBIE JIOTHYECKUE
3a/1a4d METOJIOM PaCCyKICHUN.

- Pewwamv npocmeie u cnodwchvie
3a0ayu pasHLIX MUNO8, a MaKdice
3a0ayu NOBbILUEHHOU
mpyoHocmu,
- UCNONb308aMb PA3HblE KpAMKUE
3anucu  Kak MoOeniu MmeKCmoe
COJACHBIX 3A0a4 Ol NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHus
3a0au;

- pazmuames  MOOelb

mekcma u Mmooenb
peuieHus 3a0ayu,
KOHCMPYUpo8ams K 0OHOU
Mmooenu peutenus
HeCONCHOU 3a0aqu
pasHvle MOOenu MmeKcma
3a0auu;

- 3Hamb U npumMeHsmob 00a
cnocoba noucka peulenus 3a0ay
(om mpebosanusi K yCi08Uio u om
VC08Us K mpebo8aHuro);

- MOOenuUposams  PaccydcoeHus
npu noucke pewlenus 3a0ay ¢
nOMOWbIO 2pagh-cxemvi;

- ebldenAmb  IManvl  PeueHUs]
3a0a4u U COOEPHCAHUE KANCOO2O0
amana;

- ymems 8blOUpams
ONMUMANLHBIIU MEmoO peuleHUs
3a0a4u U 0CO3HABAMb  BbLOOP
Memooa, paccmampusamay
pasiuunvie Memoobl, HAXOOUMb
pasuvie peuwieHus 3a0auu, eciu
B03MOJICHO,

- aHAMU3UPOBAMb  3aMPYOHEHUs.
npu pewerHuy 3a0au;

- BbINOIHAMb PpaznuyHvle
npeobpazoeanusi NPeosloNCEeHHOU
3a0auu, KOHCMPYUPOBAMb HOBble
3a0a4u U3 OAHHOU, 6 MOM YUCe
obpamHuvle;

- UHMEPNPEemupo8ams




sblUUCIUMENbHbIE Pe3VIbMAmbl 8
3adaue, ucciedo8ams NoIy4eHHoe
peuienue 3a0ayu;

- GHATU3UPOBAMb BCEBO3MONCHLLE
cumyayuu 83AUMHO20
pacnonodicenust 08yxX 00bEKMos u
U3MeHeHUe UX XapaKkmepucmux
npu  COBMECMHOM  OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue)
npu peuteruu 3a0ay Ha 08UdCEHUe
08YX 00bEKMO8 KaK 6 0OHOM, MaK
u 8 NPOMUBONOLONCHBIX
HAanpasieHusx,

- UCCne008amsb  BCEBO3MONCHLLE
cumyayuu npu peuleHuu 3a0ay Ha
o8udicerue no peke,
paccmampusams pasHovie
cucmemvl OMc4éma,

- pewiamsv pazHoobpaszHvie 3a0a4u
«Ha yacmuy,

- pewiamb U 060CHOBbIBAMb CBOE
pewenue  3a0ay  (8vbiOenAMb
MamemMamuyeckylo OCHO8Y) Hda
HAXOJCOeHUe yacmu Yucia u
yucia no e20 Yacmu Ha OCHO8e
KOHKPEmMHO20 CMbLCIa Opoou;

- ocosnasamv U  OOBACHAMD
UOEHMUYHOCMb 3404 PA3HBIX

MUnos, CBA3LIBAIOWUX — MPU
genuyuHvl  (Ha  pabomy, Ha
NOKYNKU, Ha osuoicerue).

6blOeIAMb  OMU  BEIUYUHLL U
OMHOUEHUS MmedHcoy HUMLU,
NPUMEHAMb  UX NpU  peueHul
3a0au, KOHCMPYUposams
cobcmeennvie 3a0a4 YKA3AHHbIX
munos,

- 8l1a0emb OCHOBHLIMU MEmoOamu
peutlenus  3a0a4  HA  cMmecu,
CNasbl, KOHYEHMPAayuu,

- pewams 3a0ayu HA NPOYEHMbL,
6 mom  uyuciue, CIIOJICHbIE
npoyenmsl ¢ 000CHOBAHUEM,
UCnoL3Ys pasHvie COCoObL,

- pewams JoeudecKkue 3a0ayu
PasHulMU  cnocobamu, 6 Mmom
yucne, ¢ 08yms OnoKamu u ¢
mpems  OnoKamu  OAHHBLIX  C
nomoubo maoauy,

- peuiams 3a0ayu no
KOMOUHamopuke  u  meopuu
8eposimHocmell Ha 0CHOBe




UCNONb306AHUSL U3YUEHHBIX
Memoooe  u  000CHO8bl8AMb
peuierue;

- pewams HecrodCHble 3a0aiu no
Mamemamuyeckou cmamucmuxe,
- 061ademv OCHOBHBIMU
Memooamu peulenus CIOHCemMHbIX
3a0a4: apughpmemuueckui,
aneebpauveckutl, nepebop
8apUAHMO8, 2eomempuyeckutl,
epaguyeckuil, NpPUMEHAMb UX 8
HOBbIX ~ NO  CPABHEHUr  C
U3YUEHHBIMU CUMY AYUSX.

B noBceHeBHOM KU3HU U NIPH U3YY

€HHM IPYTUX NpeAMeTOoB:

- BBIJIBUTaTh THITOTE3bI 0
BO3MOYKHBIX TPE/ICTbHBIX 3HAYCHHUSIX
MCKOMBIX B 33/I1a4e BEIIMYMH (JeNaTh
MIPUKUIIKY ).

- 8bloensimsb npu peulenuu
3a0ay  Xapaxkmepucmuxu
paccmampueaemor 8
3adaue cumyayuu,
OmauuHble OmM PealbHblX
(me, om KOMOpbIX
abcmpazuposanucy),
KOHCMpYyupoeams  Ho8ble
cumyayuu ¢ y4émom dmux
Xapaxkmepucmux, 8
yacmHocmu, npu peulenuu
3a0ay Ha KOHYeHmpayuu,
yuumeleams — NIOMHOCb
sewjecmsa,

- peuiams u
KOHCmpyuposams  3a0ayu
HA OCHOBE paccMOmpeHus
peanvublx  cumyayuil, 8
KOmMopwix He mpedyemcs
MOYHBLU BbIYUCTUMETTbHBIL
pe3yiemam,

- pewamv 3a0auyu  Ha
0s8udCeHue  No  pexe,
paccmampusas — pasHvle
cucmemul omcuema.

HUcropus - OnwuceiBath OTHENbHBIC | -  Xapakmepuzosamo 8K1a0
MaTeMaTHKH BBIJAIOIITHECS PEe3YNbTATHI, | 8LIOAIOWUXCS  MAMEMAMUKOE 8
MOJIyYeHHbIE B  XOJE€ Pa3BUTHS | paseumue MamemMamuku U UHbIX
MaTEeMAaTUKHU KaK HayKH; HayuyHulx obaacmetl;
- 3HaTh NPUMEPBl MATEMATHUYECKUX | - NOHUMAMb POJIb MAMEMAMUKU 8
OTKPBITUH W MX aBTOPOB, B CBSI3MU C | pazeumuu Poccuu.
OTE€YECTBECHHOM u BCEMUPHOU
HCTOpPHEH;
- TOHMMAaTh POJb MaTEMaTUKU B
pa3Butuu Poccun.
Metoasl - Bri6upath NOIXOISIINN | - Mcnonws3ys usyuerHvle Memoobl,
MaTeMATHKH M3YYEHHBI METOJ Il PEUICHUU | nPo8ooUmbs 00KA3amenbCcmeo,

HN3Y4YCHHBIX THIIOB MATCMATHYCCKHX

BbINOJIHANG ONpPOoBepIHCEeHUE,




3ajad; - blOUPaAmMb U3YYEHHBIE MEMOObl
- MIPUBOIUTH TNPUMEPHI | U UX KOMOUHAyuu Oas peuleHus
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH | MamemamuyecKux 3a0ay,

B OKpYXarolled JeHCTBUTEILHOCTH | - UCNOTbL3068aMb
Y TIPOU3BEICHUSIX HUCKYCCTBA. mamemamuyeckue 3HaMus  OJA
ONUCAHUSL  3aKOHOMepHOCmel 8
OKpYHcarouen
OeticmeumenbHoOCmu u
NPoU3BEOeHUSAX UCKYCCMBA;

- npumeHsmb  npocmeuuiue
npocpammmsie  cpeocmea U
INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembl npu peuwieHuu
MaAmMemMamuyecKux 3a0ay.

COAEP)KXAHUE YYEBHOI'O ITPEJIMETA.

JJiIeMeHTbI TEOPHMU MHOKECTB H MATEMATHYECKOM JIOTUKH

Cornacno ®I'OC ocHoBHOTO 001Ier0o 00pa3oBaHus B KypC MaTeMaTHKH BBEACH pasied
«Jlorukay, KOTOPBIA HE MPEAINoaraeT JOTOJHUTEIBHBIX YaCOB HA M3yYE€HHUU U BCTPAUBACTCS B
pa3iMyHbIe TEMbl KYPCOB MaTEMaTUKHU M MPEIBAPSETCS O3HAKOMIICHHEM C 3JIEMEHTaMH TEOPUHU
MHOECTB.

MHoxkecTBa M OTHOLLIEHUSI MEKIY HUMH

MHOXECTBO, Xapakmepucmuyeckoe C8OUCMBO MHONCecmed, >SIEMEHT MHOXKECTBa,
nycmoe, KomeuHoe, OeckoHeunoe mHodicecmgo. IlommuoxkecTBO. OTHOIIEHHE TPUHAJICKHOCTH,
BKJIFOUCHHS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3aJaHUsI MHOXKECTB, PACNO3HABAHUE
NOOMHOIHCECME U DTIEMEHMO8 NOOMHONCECME C UCNOIb308AHUEM KPY208 Diiiepa.

Onepauuu HaJ MHOKeCTBAMM

[Tepeceuenue u OOBEAMHEHHWE MHOXKECTB. PasnHocms MHOJICecm8, OONOIHEHUe
MHOdMCcecmea. Mumepnpemayus onepayuii Had MHOICECMBAMU C NOMOWbIO Kpy208 Diliepd.

DJ1eMeHTbI JTOTUKH

Onpenenenue. YTBepKIeHUS. AKCUOMBI U TeopeMbl. JlokazaTenbcTBo. JloKa3aTenbCTBO
oT poTuBHOTO. Teopema, oOpatHas JaHHOU. [Ipumep U KOHTpIIpUMED.

Bricka3biBanus

HUctunHOCT, W JI0KHOCTHb BbICKa3bIBaHUsA. CodCHble U NpOcmble BblCKA3bIBAHUSL.
Onepayuu Hao 8bICKA3bIBAHUAMU C UCNONB30BAHUEM JIOCUHECKUX CBA30K: U, Ull, He. YCloeHble
8bICKA3bIGAHUSL (UMNIUKAYULL).

Yucaa

PaunonajabHble YHCIa

MHOXECTBO panMoHaIbHBIX uuceld. CpaBHEHHE palMOHAIbHBIX uuced. JleWcTBus ¢
paIoHaTbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamuiHol opoosio.

HNppaunonajibHbie YuciIa



Ilonsatue HppalMOHAJIbHOI'O 4YuCJia. Pacno3naBpanue HppalMOHAJIbHBIX YHCCII. HpI/IMCpBI
JOKa3aTCJIbCTB B anrere. praHI/IOHaHLHOCTB ‘II/ICJ'Ia\/E. HpI/IMeHCHI/Ie B TCOMCTPHUH.

CpasHenue uppayuonanvhvlx yucen. Modcecmeo 0eticmeumenbHuIX Yuce.

ToxnecTBeHHbIE IPe0OpPaA30BaAHUSA

YuciioBble U OyKBEHHbIE BbIPAKEHUS

Bripaxxenune ¢ nepemeHHON. 3HaueHUEe BbIpakeHUs. [locTaHOBKA BBIpaKEHU BMECTO
IIEPEMEHHBIX.

Ilesbie BbIpaKeHUs

CreneHb ¢ HaTypajJbHBIM TOKazaTesneM U e€ cBoiicTBa. IIpeoOpa3oBaHus BBIpaKeHUIA,
COJIepKaIMX CTENEHN C HATypaJbHbIM IIOKA3aTEIEM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMH (CJIOXKEHHE,
BbIUUTAaHUE, YMHOXKEHHE). DOpMyJIbl COKPAIIEHHOTO YMHOKEHHS: Pa3HOCTh KBaIpaToOB, KBaApaT
CYMMBI U pa3HOCTH. PaznoxeHne MHOTOYJICHAa HA MHOXHUTEJH: BbIHECEHHE OOIIEr0 MHOXKHTEIS
3a CKOOKH, 2pynnuposxka, npumeHeHue Gopmyn cokpawénno2o ymuoxcenus. Keaopammwiii
MPEXUNEH, PaA3LodceHUue K8AOPAMHO20 MPEXUTIEHA HA MHONCUMEU.

JApoOHo-pannoHaJbHbIe BHIPAKEHUSA

Crenenp ¢ uensiM mnokasateneMm. IIpeoOpasoBanue IpOOHO-TMHEHHBIX BBIPAKEHHIA:
CIIO)KEHHE, YMHOXKEHHE, JAeNeHUe. Aneeopauieckasn opobs. /Jonycmumvle 3HAYEHUS NePEMEHHbIX
8 OpobHo-payuonanvHuix evipaxcenusax. Coxpawenue ancedpauveckux opobeil. Ilpusedenue
aneebpauveckux opoodeil k obwemy smamenamento. [elicmeus ¢ aneebpauuyeckKumu OpooOsmu:
clodicenue, 8bluUmanue, YMHodCeHue, 0eleHue, 8036€0eHuUe 8 CENneHb.

IIpeobpazosanue gvipasiceHull, COOEPAHCAUUX 3HAK MOOYJIAL.

KBagpaTHbie kopHH

Apudmernueckuii KBaJpaTHBIN KOpeHb. [IpeoOpa3oBaHuE BBIPAKEHHM, COIEPKAITUX
KBaJpaTHbIE KOPHU: YMHOXKECHHE, JECJICHHE, BBIHECEHHWE MHOXXHTENs W3-10J 3HaKa KOpHS,
8HeceHUue MHOXMCUmeJist N0O 3HAK KOPHAL.

YpaBHeHHUs M HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YNCIOBBIX PaBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHenust

[lonsTe ypaBHEHHMS W KOpHA YypaBHEHUs. I[lpedcmaénenue o0 pasHOCUTLHOCTU
ypasuenuil. Obracmov onpedeneHus ypasHenus (001acmv 00ONYCMUMbBIX 3HAYUEHUL NEPEMEHHO).

JIuHeiiHOe YpaBHEHUE H €r0 KOPHH

Pemienne nuHEWHBIX ypaBHEHWU. Jluneiinoe ypasuenue c¢ napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHeHus. Pewlenue tunelnbix ypasHeHuii ¢ napamempom.

KBanparHoe ypaBHeHue M €ro KOPpHH

KBanparuble ypaBHeHus. Hemnonnble KBajapaTHble ypaBHEHHMS. JMCKpUMHHAHT
KBaJ[paTHOTO YypaBHeHus. Popmyna KOpPHEH KBaJpaTHOrO ypaBHEHUs. 1eopema Buema.
Teopema, obpamnas meopeme Buema. PemieHne KBaJpaTHBIX YPaBHEHHUI: HCIIOIb30BaHHE
dbopMynbl  JUISI HAXOXKJEHUS KOpPHEH, 2cpagpuueckuti Mmemoo peuwieHus, pasiodceHue Ha
MHOMCUMeENU, No0OOp KOpHell ¢ UCNOb308aHuem meopemvl Buema. Konuuecmeo KopHell
K8AOPAMHO20 YPABHEHUsL 8 3A8UCUMOCU OM €20 OUCKpUMuHanma. buxeaopamuvle ypagneHus.
Ypaenenus, ceooumvie k nunelinvim u keaopamuwvim. Keaopammusie ypaenenus ¢ napamempom.

JApoOHo-pannoHaJbHbIe YPABHEHUS

Pemrenue mpocTedmmx IpoOHO-TMHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHanbhbix
VPABHEHUII.

Memoovl pewenuss ypasHenuil: Memoovl PAGHOCUNbHLIX NPeodpa308aHuil, Memoo
3aMeHbl nepemenHol, epaguueckuit memoo. Hcnonvzoeanue ceovicme QyHKyull npu peuteruu
VPAGHeHUII.

Ipocmeiiwue uppayuonansusie ypasuenus euoa  f (x) =a, | f(x) =g (x) .

VYpasnenus suoa x" = g .VYpasnenus 6 yenvix uucnax.



Cucrembl ypaBHeHUH

VYpaBHEeHHE C JOByMs INEPEMEHHBIMU. JIMHEHHOE ypaBHEHHE C JABYMsI II€PEMEHHBIMHU.
IIpsmas kax epaguyueckan unmepnpemayus JUHENHO20 YPAGHEHUsL C 08YMS NePEeMEHHbIMU.

[TonsiTHEe cucTemMbl ypaBHEHHU. PelieHne cucteMbl ypaBHEHHM.

MeToap! peleHns CUCTEM JIMHEHHBIX YPaBHEHUI ¢ IBYMs IEPEMEHHBIMU: epaghuieckuii
Memoo, Memoo CA0MCeHUs, METO, TTOACTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepasencrBa

UucrnoBble HepaBeHCTBAa. CBOWCTBA YHMCIIOBBIX HEpaBeHCTB. IIpoBepka cIipaBeUIMBOCTH
HEPaBEHCTB IPH 33JaHHBIX 3HAYCHUIX EPEMEHHBIX.

HepagenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHcTBa. O01acme onpedeneHus
HepaseHcmaa (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u e2o pewienus. Pewienue KeaopamHulX HePABEHCMS.
UCNONb306aAHUE CBOUCME U 2papuKra KeaopamuyHol QYHKYUU, Memoo UHMep8anos. 3anuch
peuleHus KeaopamHo2o HepageHCcmaa.

Pewenue yenvix u OpobHO-payuoOHaIbHBIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

CucreMbl HEpaBEHCTB

CucTteMbl HEpPaBEHCTB C OJIHOW MEpeMEHHOW. PerieHne cucreM HEpaBEHCTB C OJHOM
MePEMEHHOMN: JTMHEWHBIX, Keaodpamubvlx. V300pakeHHe pelieHusT CHCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPsIMOiL. 3aNuch pereHusl CHCTEMbl HEPaBEHCTB.

DOyHKIUH

IHonsaTne pynxuun

JlekapToBBl  KOOpAMHATHI Ha TUIOCKOCTH. DopMupoBaHHME TPEACTaBICHUH O
METaNpeIMETHOM MOHATUH «KOOpAUHATH». CrocoObl 3agaHus (YHKIMN: aHATUTHYECKUH,
rpaduyeckuit, Tabnuunelid. ['paduk Qynkuuu. [Ipumepsl QyHKUMH, TOTyyaeMbIX B IpoIlEcce
UCCIIEIOBAHMS Pa3IMYHbBIX PEeaTbHBIX MPOIIECCOB U PELIeHHUs 3aj1ayu. 3HaueHHe (PyHKIMH B TOUYKE.
CpoiicTBa (GyHKIMI: o0NacTe oONpeieNeHus, MHOXKECTBO 3HAUEHUH, HYJIH, MPOMEKYTKH
3HAKOMOCTOSHCTBA,  YE€MHOCMb/HeYémHOCMb,  TIPOMEXYTKM  BO3pacTaHus U yObIBaHMA,
HaunOoJbIIIee M HAUMEHbIIee 3HaYeHus. VccnenoBanne GyHKINH 110 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvienocmo ¢hynxyuu. Kycouno 3aoanuvie ¢hynkyuu.

JIuneiinast pyHKuMsA

CpoiictBa u rpaduk JuHeHOW (QyHKUMU. VYTIoBoW KO3 UUIHMEHT NPSIMOH.
Pacnonoxenue rpaduka nuHeHON QyHKIIMM B 3aBUCUMOCTH OT €€ yriioBoro koddduuuenra u
cBOOOTHOTO WieHa. Haxooicoenue Koaghguyuenmos nunetnol hyHKyuu no 3a0aHHbIM YCI08UIM.
npPOXodHcOeHUue NpaMol yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

KBaapaTuunas GpyHkuus

CpoiictBa u rpaduk KBagpatnyHod (QyHkuuu (mapabomna). [locmpoenue epaghuxa
keaopamuunol @yHkyuu no moykam. HaxoxnaeHue Hyled KBaJIpaTU4YHOW (QyHKIMH,
MHOIHCECMBA 3HAYEHULL, NPOMEIHCYMKO8 3HAKONOCMOAHCIEA, NPOMEHCYMKOE8 MOHOMOHHOCHU.

OOpaTHast NPONOPUHOHATBHOCTD

k k
Caoiictea pynknun y =—7y = —. 'umepborna.
X X
I'pagpuru gynxyuii. Ilpeobpasosanue zpapuxa pyuxyuu ¥ = f(x) ona nocmpoenus
epaguros Gynxyuii suoa y =af (kx+b)+c.

k
T'pagpuxu Gpynxyuii y=a+Tb, y=-x,y=Yx y=3x, y=l.
X

ITocnenoBaTe/IbHOCTH U MPOrPecCHN



UucnoBass  mOCIENOBAaTENbHOCTh.  [IpuMepsl  YHMCIOBBIX  IOCIEN0BATEIBHOCTEM.
beckoneunble mocnenoBaTeabHOCTH. Apudmernyeckas rmporpeccuss U €€  CBOMCTBa.
I'eomerpuueckast mnporpeccus. Popmyna obweco uieHa U CYMMbl N NEPEbIX YJNEeHO8
apugmemuueckoul u ceomempuyeckou npoepeccuil. Cxo0aumascs 2eoMempuyecKas npozpeccus.

Pelienue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTrUecKHe 1eHCTBUSA

Pentenue TEKCTOBBIX 3aau apuMeTnyeckuM criocodbom. Mcrnonb3oBanue TabiuIl, cxem,
4yepTeKel, APYrux CpeACTB NMPEeACTABIECHUS JaHHBIX IPU PEIICHUH 3aJauu.

3agauun Ha QBMKeHHe, padoTy M MOKYNIKH

AHaIM3 BO3MOXHBIX CUTyallui B3aMMHOT'O PacHoOJIOKEHUsI OOBEKTOB MPH UX JBUKEHUH,
COOTHOIIEHHSI 0OBEMOB BBIMOJIHAEMBIX pabOT IPU COBMECTHOH paboTe.

3agaum Ha YacTH, 101, IPOLEHTHI

Pemenue 3ama4u Ha HaxOKJEHUE YacTH YMCIIA U YKCIA M0 ero yactu. Pemenue 3agad Ha
poueHTH! U Aonu. [IpuMenenre nponopuuil Npy pereHny 3aaay.

Jlornueckue 3agaun

Pemenue nornueckux 3anad. Peuienue 102Uutieckux 3a0a4 ¢ nOMoubto epagos, maobauy.

OcHOBHBIE MeTO/bI pelIeHHs1 TEKCTOBBIX 3a/1a4: apuPMETUUECKUA, alreOpandecKui,
nepebop BapwaHTOB. [lepsuunvie npedcmasienuss o0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaguieckue memoosvl).

CraTuCcTHKA ¥ TeOpHs BEPOSTHOCTEH

CraTucruka

Tabmuunoe wu Trpaduyueckoe TPENCTaBICHWE JAaHHBIX, CTOJIOYaThle W KpPYTrOBBIC
auarpamMmbl, Tpadukd, MPUMEHEHHE auarpaMMm U TpaduKOB [UIsl OMUCAHUS 3aBHCUMOCTEH
peabHBIX BENWYMH, U3BJIeUeHHEe HHpopManuu u3 TalOnui, [auarpamMM U TpaduKoOB.
OmnucaTtenpHble CTAaTUCTUYECKHE TOKA3aTeNIM YHCIOBBIX HA0OPOB: CpeaHee apupMeTHdeckKoe,
Meouana, HanOoJblllee U HaUMEHbIlee 3HaYeHUs. Mephl pacceuBaHUs: pa3Mmax, oucnepcus u
cmanoapmHoe OmKIoOHeHue.

CiyyaliHass M3MEHYMBOCTh. M3MEHUYMBOCTH NpH H3MEpeHHsX. Pewarowue npasuna.
3axoHomepHOCMU 8 USMEHUUBLIX BENUUUHAX .

Ciy4aiiHble cOObITHS

CryuaiiHple OMBITHI (PKCHEPUMEHTHI), JIEMEHTapHbIe CilydailHble COOBITHSA (MCXO[bI).
BepositHocTi  sneMeHTapHbIX  coObITUH. CoOOBITUS B CIIydallHbIX O3KCIEpUMEHTaX H
OJIaronpusATCTBYIOIIME dJIEMEHTapHble COOBITUS. BeposiTHOCTH citydaltHBIX cOOBITHH. OMBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHAMU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI C
UCTOJIb30BaHUEM MOHET, KyOHKOB. IIpedcmasnenue cobvimuii ¢ NOMOWbIO OUASPaAMM
Diinepa.llpomusononodxcuvle cobvimus, o00veouHeHue u nepecewerue coovimui. Ilpasuno
cnoxcenus geposimuocmeti. Cnyuaiinvii evioop. Ilpeocmasnenue sxcnepumenma 6 gude oepesa.
Heszasucumvle  cobvimus. Ymnoorcenue  eeposmunocmeii  nezasucumvix  coovimuli.
Ilocnedosamenvhvle nesagucumvie ucnvimanus. llpencTaBieHre O HE3aBUCHMBIX COOBITUSAX B
KU3HH.

Inemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanusi U HUCIO
couemanui. Popmyna uucira covemanuui. Tpeyeonvuux Ilackana. Onvimsl ¢ 6016UUM YUCTOM
PABHOBO3MOJICHBIX  IJIEMEHMAPHbIX coOblmull. Buluucnenue eeposmuocmeii 6 onvimax c
npumenenuem Komounamopuvix  Gopmyn. Hceneimanusi  bBepuynnu. Ycenex u  meyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuti beprynnu.

Cnyuaiinvle éenuyunbl

3nakomcmeo co CAyYAUHLIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMmHbIX
cayuatinblx eenudut. Pacnpedenenue eepoamnocmeil. Mamemamuueckoe odxcudanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilonsamue o 3axone bonvuiux yucen. Hzmepenue eeposamuocmeti.
Ilpumenenue 3axona OOMBLWUX UUCEN 8 COYUONOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyeHuu 6€30NACHOCMU HACENEHUS 8 YPE38bIYAUHBIX CUMYAYUSIX.



Hcropus marematuku. Cormacio ®I'OC ocHOBHOro o0miero oOpa3oBaHUs B Kypc
MaTeMaTuKu BBedeH pazaen «Mcropuss wmaTemMaTUKW», KOTOPBIA HE  MpearnoJiaraeT
JIOTIOJTHUTENBHBIX YaCOB Ha U3YUYEHUHU U BCTPAUBACTCS B PA3IUYHBIC TEMBI KYPCOB MAaTEeMAaTHUKH.

Bosnuknoeenue mamemamuku xax Hayku, smansl e€ pazeumus. OcHoeHble pazoenbl
mamemamuxu. Bolioaowuecs mamemamuku u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv  mmosrcecmea  npocmuix  uyucen.  Hucna u o OMUHBL  OMPE3KO8.
Payuonanvusie uucna. [lompebrnocms 6 uppayuonanvusix yucaax. Llxona [ughazopa

3apooicoenue ancebpvl 6 neopax apugmemuru. An-Xopesmu. Poowcoenue OyKeeHHOU
cumgonuxu. I1.@epma, @. Buem, P. /lexapm. Hcmopus éonpoca o naxodicoenuu ¢hopmyn kopreu
aneebpauveckux ypasHenuii cmenenell, oonvuux vemoipéx. H. Tapmanvs, /oc. Kapoano, H.X.
Abens, D.1anya.

llossnenue memooa KoopouHam, NO360AIOULE20 NEPesOOUMb  2eoMempuyecKue
00vexkmol Ha A3vIK aneeopul. Tlosenenue epaguros ynxyuil. P. Jexapm, I1. @epma. Ipumepor
PA3TUYHBIX CUCTEM KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauyu) o kporukax, wucia Qubonauuu. 3aoaua o
waxmamuotu oocke. Cxo0umMocms 2eoMempuieckol npozpeccuul.

Hcmoxku meopuu eeposamuocmei: cmpaxogoe oOeno, azapmmusie uepvl. 1. Pepma,
b.Ilackans, A. bepnynnu, A.H.Konmozopos.

Ponv  poccuiickux yuénvix 6 paszsumuu mamemamuxu: J1.Jinep. H.U.Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa ¢ pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HaUSAYKUX
Hayk, pazeumue poccutickoeo gaoma, A.H.Kpwinos. Kocmuueckasn npoepamma u M. B.Kenoviuu.

TemaTruyeckoe miianupoBanue. Ajiredpa 7 kjaacc

No HaumenoBanue 0JI0Ka, TEMBI KomndaecTBo yacos
1 BripaskeHusi, TOXKIAECTBA, YPABHEHUS 22
2 DYHKIMHT 11
3 CTerneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM 11
4 MHorouseHsl 17
5 DopMyJIBI COKPAIIEHHOTO YMHOKEHUS 19
6 Cuctembl TUHEHHBIX YpaBHEHUI 16
IToBTOpEHME 6
Hroro 102

TemaTnueckoe niianupoBanue. Ajiredopa 8 kiacc

No HaumeHnoBanue 0110Ka, TEMBI KonnuecTBo yacoB

1 PanmonansHbIe 1poOH 23

2 KBagparHbie KOpHU 19

3 KBanpaTHbie ypaBHEHUs 21

4 Hepasenctpa 20

5 Crenmenb ¢ LEIBIM  IIOKa3aTeleM. DJIEMEHTHI 11
CTaTUCTHKH
ITosTOpEHNUE 8
Hroro 102




TemaTruyeckoe mianupoBanue. Ajiredpa 9 kiaacc

No HaumenoBanue 0JIOKa, TEMBI KomndaecTBo yacos
1 KBagpatnunast hyHKIHS 22
2 YpaBHEHUs 1 HEPABEHCTBA C OJHON NEPEMEHHOU 16
3 YpaBHEHHsI M HEPABEHCTBA C IBYMs IEPEMEHHBIMU 17
4 ApudmeTrueckas U TeoMeTpUIecKasi IPOrPECCHH 15
5 DIIEMEHTBI KOMOMHATOPHUKHU u TEOPUU 13
BEPOSITHOCTEN
IloBTOpEHUE 19
Hroro 102
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