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MosicHnTebHASI 3aIHCKA
[Tporpamma pazpaboTaHa Ha OCHOBE:

1. ®enepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO obmiero obOpasoBanus ot 17.12.2010 Nel897.(s
neiicteyrouieit penakuuu ot 31.12.2015,3aperucrpupoBan B Muntocte Poccun02.02.2016 Ne4(0936)
2. OcHoBHas o0Opa3oBareibHas MporpaMma 00pa30BaTEILHOTO YUPEKACHUS, MTPOTOKOI Meaarorudaeckoro copera ot 24.06 2016 r.
Ne 12
3. Ipukaza MunucrepcrBa oOpazoBanus u Hayku PD ot 28 mexabpst 2018r. Ne345 «OO6 yrBepkaeHUN (eaepalbHOTO MepeyHs
Y4eOHUKOB PEKOMEH/IyeMBIX K MCIIOJIH30BAHUIO MIPH PEATU3aAIUN NMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHbBIX
MIPOrpaMM HayaJlbHOTO OOIIEr0, OCHOBHOTO OOILIEr0, CPEeTHETO O0IIEro 00pa30BaHuUs»
Yueonoro miana MAOY Abarckas COIIINel ma 2019-2020 y4ueOHbIit To1.
ABTopckoii mporpammsl «lIporpamma o0mieo0pa3oBaTenbHbIX yupexaeHuil no anredpe 7-9 kimacces» (aBTopsl FO.H. Makapeiues,
H.I". Munmrok, K.H. Hemkos, C.b. CyBopoBa, coctaButens T.A. Bypmuctposa. — M.: «IIpocBenienne», 2011
Oco0eHHOCTH YIEOHOI0 IIaHa
CornacHo ®eepaibHOMY 0a3UCHOMY y4eOHOMY IUIaHy Ha M3y4deHHE anreOpel B 7-9 kiaccax oTBoauTcs He MeHee 175 4gacoB u3
pacdeTa 5 4 B HE/IeIt0, TIPU STOM pa3/ielieHne YaCcoB Ha U3y4eHHe aareOphl M T€OMETPHH MOXKET OBITh CIIETYIONTHM:
3 yaca B Heaemo anreopsl (uToro 102 yaca ) ;2 yaca B Heaeo reomeTpun (uroro 68 wacos)-9 kimacc
Jlannast pabouasi mporpamMmma paccuutana Ha 105 y4ueOHBIX wacoB (3 ywaca B HEIEI0), B TOM 4YHCIE KOHTPOJBHBIX padoT — 10
(BKJIFOYAst HTOTOBYIO KOHTPOJBHYIO paboTYy).
[Tpu peanmzanuu paboyeit MpOrpaMMBbl UCIIOJIB3YETCS JOTIOHATEIBHBIA MaTepral B 03HAKOMUTEIILHOM IIane — «Pasmen mist Tex,
KTO XOYeT 3HaTh OOJIBIIE», YTO CO3/MaeT YCIOBHUS IJIi MAaKCUMAJIBbHOTO MAaTEMaTHYEeCKOTO pPAa3BUTHUS YYAIIMXCS, MHTEPECYIOIIUXCS
MPEMETOM, JUIsS COBEPIIEHCTBOBAHUS BOZMOYKHOCTEH M CIOCOOHOCTEH KaK0TO YYCHHUKA.
esn o0yuenus:
1.OBageTh CUCTEMOI MaTEeMaTHYECKUX 3HAHUH U YMEHUN, HEOOXOAUMBIX JUTS TPUMEHEHHS B IPAKTUYECKOH IS TEITbHOCTH, U3yUCHHUS
CMEKHBIX JTUCIMILIMH, TIPOJIOJDKEHUS 00pa30BaHusl.
2. ®DopMHUpPOBATH KAYeCTBA JIUYHOCTH, HEOOXOIUMBIX YETIOBEKY ISl IOJTHOLIEHHOH KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTeMaTUYECKOH ESITeIbHOCTH: ICHOCTH M TOYHOCTH MBICIIH, KDUTHYHOCTH MBIIUICHUS, MHTYHUIIHSI, JIOTHYECKOTO MBITIICHHS,
AJIEMEHTOB AJITOPUTMHUYECKOM KYJIbTYpBhI, IPOCTPAHCTBEHHBIX MPEICTABICHHIA, CIIOCOOHOCTH K IIPEOIOJICHUIO TPYAHOCTEH.
3. ®opMHUpOBATh NPEACTABICHUI 00 HIIESIX U METOaX MATEMAaTHKU KaK YHHBEPCAILHOTO sI3bIKa HAYKH U TEXHUKH, CPEIICTBA
MO/ICIIMPOBAHUS SIBJICHUI U TIPOIIECCOB.
4.BocnuTath KyJlbTypy JIMYHOCTH, OTHOIIICHHE K MATEMATHKE KaK K 4aCTH OOIICUEIIOBEUECKOM KYJIbTYPhl, HI'PAIOIICH 0COOYI0 POJIb B
0OIIIECTBEHHOM Pa3BUTHH.
5. Ppa3BuBaTh BEIYHUCIUTEBHBIC U (OPMATLHO-ONIEPATUBHBIC AlIT€OpanvecKue yMEHHUsI IO YPOBHSI, TTO3BOJISIONIETO YBEPEHHO
WCIIOJIb30BaTh MX MIPU PEIICHUY 3a]1a4 MATEMATHKH U CMEXKHBIX MPEJIMETOB, YCBOCHHUE allllapaTa YypaBHECHH M HEPABEHCTB KaK

o s



OCHOBHOTO CPEJICTBAa MATEMaTHUECKOTO MOJICIIMPOBAHMS TPUKIIAJIHBIX 3a]1a4, OCYIIECTBICHNE (DYHKIIMOHAIBHOM OATOTOBKU
LIKOJIbHUKOB.

3agaum oOyvyeHus:

1. ChopMupoBaTh MPaKTHUECKIE HABBIKH BHITIOJHEHHS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYUCICHUH, PA3BUTh BHIYHC-
JIUTENIbHYIO KYJIBTYPY;

2.OBnaIeTh CHMBOJIMYECKUM SI3BIKOM alreOpbl, BEIpaboTaTh (hopMalibHO-OTIEpaTUBHEIEC alreOpandeckiue YMEHUSI M HaAyYUThCS TPUMEHSITh
UX K PEIICHHUI0O MAaTEMaTHYECKUX U HEMaTeMaTUYECKUX 3a]1a4;

3. U3yuntsb cBoiicTBa U rpaduKy JIEMEHTapHbIX (QYHKIUN, HAYYUTHCS UCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpapUUeCKUe MPEICTAaBICHUS s
OTMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

4.Pa3BUTh JJOrMUECKOE MBIIUIEHNUE U peYb — YMEHUS JIOTMUECKH 000CHOBBIBATh CY)KJI€HUS, IPOBOAUTH HECIIOKHbIE CUCTEMATU3AIIUH,
MIPUBOJIUTH IPUMEPBI U KOHTP-IIPUMEPBI, UCIOJIb30BATh PA3JINYHbIE S3bIKK MaTEMATHKH (CJIOBECHBIN, CHMBOJIMYECKUN, TpaduyecKuii)
JUI WJUTIOCTPALK, MHTEPIIPETAllK, apTyMEHTAlUU U J0Ka3aTeNbCTBA;

5. CopMupoBaTh MpeCcTaBiICHUs 00 U3ydaeMbIX MOHATHIX U METOaX KaK BaXKHEUIIUX CPEJICTBAX MaTEMaTHYECKOTO MOJAECTUPOBAHNUS
peaJIbHBIX TPOLIECCOB U SIBICHUH.



IInanupyemble pe3ybTaThl H3yYeHHUS

JIMyHOCTHBIE Pe3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI:

1. Poccuiickasg rpaxIaHCKas HJIAEHTUYHOCTh (IATPUOTH3M, YBaxkeHHe K OtTeuecTBy, K MpOLUIOMY U HACTOSIIEMY
MHOTOHAIIMOHAJIbHOIO Hapojaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M jojira nepen PonauHoil, uneHTugukanus ce0s B KayecTBe
rpaxaaHuHa Poccun, cyObeKTUBHAsI 3HAUUMOCTh MCIIOJIb30BaHUSI PYCCKOTO SI3bIKA U SI3BIKOB HAapoJ0B Poccuu, oco3HaHue U OLIyIIEHUE
JIMYHOCTHOW CONMPHYACTHOCTU cyAbOe poccuiickoro Hapoaa). Oco3HaHME ITHUYECKOM MNPHUHAJUIEKHOCTH, 3HAHHUE HCTOPHUH, S3bIKA,
KYJIbTYPbl CBOETO HapoJa, CBOEro Kpasi, OCHOB KyJbTYypHOTO Hacienus HapoioB Poccun u denoBedyecTBa (MACHTUYHOCTH YEJIOBEKA C
pOCCHIICKOH MHOTOHAIIMOHAJIIBHON KYyJIbTYPOW, CONPUYACTHOCTh WCTOPUU HApPOJOB M TOCYAApCTB, HAXOJMBIIUXCS HA TEPPUTOPHUH
coBpeMeHHOU Poccum); nHTEpHOpH3alusl TYMaHUCTHUECKUX, NEMOKPATUYECKUX U TPAJUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOTO
poccuiickoro oOmiectBa. OCO3HaHHOE, YBa)XXHUTEIbHOE U J0OpOKEIaTeIbHOE OTHOIIEHHE K HMCTOPHH, KYJIbTYpe, PEIUTHUU, TPaTulsM,
sI3bIKaM, LIEHHOCTSIM Hapo10B Poccun 1 Hapo10B Mupa.

2. TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIMMXCSA K CAaMOPA3BUTHIO M CaMOOOpa30BaHHMIO HAa OCHOBE MOTHBAIMH K OOYUEHUIO U
MMO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JAJIbHEUIIEH MHANBUAYAIbHON TPAEKTOPUU 0O0pa30BaHUS
Ha 0a3e OpUEeHTUPOBKU B MUpe Ipodeccuii u mpodecCHOHATBHBIX MPEANOYTEHHH, C YU€TOM YCTOMUMBBIX IO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopasibHOE CO3HAHHME U KOMIIETEHTHOCTh B PEIICHWHM MOPAJIbHBIX MpPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOODA,
(dbopMHUpOBaHNE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO MOBEJICHUS, OCO3HAHHOIO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM
MOCTYINKaM (CIOCOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAKHUTEIbHOE OTHOIIEHHUE K PETUTHO3HBIM
YyBCTBaM, B3IJIsIaM JIFOJICH WM UX OTCYTCTBHIO; 3HaHHWE OCHOBHBIX HOPM MOpAii, HPAaBCTBEHHBIX, TYXOBHBIX HJICAIIOB, XPAaHUMBIX B
KYJIBTYPHBIX Tpagulusax HapoJoB Poccuu, roOTOBHOCTh Ha MX OCHOBE K CO3HATEIHLHOMY CaMOOTPAHMYEHHMIO B MOCTYIKAaX, MOBEICHUH,
PaCTOYUTENILHOM TOTPeOUTENbCTBE; CPOPMUPOBAHHOCTH MPEACTaBIEHUH 00 OCHOBAaX CBETCKON OJTHUKH, KYJIbTYPhl TPAAUIIMOHHBIX
pEeNUruii, X poJv B Pa3BUTUU KyJbTYPbl U McTOpuM Poccuu u yenoBedecTBa, B CTAHOBICHUH I'PAKIAHCKOTO OOIIECTBA U POCCHICKOM
rOCyJapCTBEHHOCTH; IOHMMaHHE 3HA4YE€HUs HPABCTBEHHOCTH, BEpbl W pEIUIMM B JKM3HM YEJIOBEKa, CEeMbU M OOIIeCTBa).

C(pOpMI/IpOBaHHOCTB OTBCTCTBCHHOI'0O OTHOIICHUA K YUCHUIO; YBAKUTCIIBHOTO OTHOLICHUA K TPyAy, HAJIMYUC OIIbITA Y4aCTHUA B



CONMANILHO 3HAYMMOM Tpyne. Oco3HaHUE 3HAYCHHS] CEMbH B JKM3HU YEJIOBEKa W OOIIECTBa, MPUHATHE IICHHOCTH CEMEHHOW KU3HH,
YBOKUTEIBHOE M 3a00TIMBOE OTHOIIIEHUE K YWIEHAM CBOCH CEMBbH.

4. CdopMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DAa3BUTHS HAyKH W
OOIIECTBEHHON IPAKTHKH, YUUTHIBAIOIICTO COIUATBHOE, KYIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOTOO0OPa3He COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBAXKUTEIBHOE U JOOPOKENATEIbHOE OTHOILIEHHE K IPYTOMY YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHIO, KYIbTYPE,
A3BIKY, BEPEC, Fpa)KI[aHCKOI\/JI TIO3UITHH. T'oTOBHOCTL M CIIOCOOHOCTHL BECTH ayainor ¢ ApYruMy JIrOAbMH W JOCTUTAaTb B HEM
B3aUMOTIOHUMAaHUA (MACHTU(UKAINS ceOsl KaK TOJHOMPABHOTO CyObEKTa OOIICHMs, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pasa mapTHepa
[0 JMAJIOry, TOTOBHOCTh K KOHCTPYMPOBAHMIO 0Opa3a JOMYCTUMBIX CIIOCOOOB JManora, roTOBHOCTh K KOHCTPYHMPOBAaHHIO Mpolecca
JMaioTa KaKk KOHBEHIIMOHHPOBAHHSI WHTEPECOB, IMPOIEAYP, TOTOBHOCTh M CIIOCOOHOCTH K BEICHHIO IeperoBopoB). 6. OcBOEHHOCTH
COITMABHBIX HOPM, TPABWJI TOBEIACHUS, pojeil W (OpM CONMATBLHON >KM3HU B TPYIINAX M COOOMIECTBaX. YYacTHEe B HIKOJLHOM
CaMOYNpaBJIeHUH U OOIIECTBEHHON >XH3HU B MpejAesax BO3PACTHBIX KOMIETEHLMH C Y4eTOM pErMOHAlbHbBIX, 3THOKYJIbTYPHBIX,
COLIMANIBHBIX U IKOHOMUYECKMX 0COOEHHOCTeH ((opMUpOBaHHE TOTOBHOCTH K YYaCTHIO B MPOIECCE YIOPSIAOUYCHHS COIIMABHBIX CBS3EH
U OTHOILIEHUH, B KOTOPHIE BKIIOUYEHBI U KOTOpble (OPMHUPYIOT CaMU YydYalluecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE TI'PAXKIAHCKOE
ydyacTue, TOTOBHOCTh Yy4YacTBOBAaTb B  JKU3HENEATENBHOCTH TOAPOCTKOBOIO  OOIIECTBEHHOTO OOBEAMHEHMS, MPOTYKTUBHO
B3aMMO/ICHCTBYIOLIETO C COLMANBLHONM CpPeloN M COLMAaIbHBIMU UHCTUTYTaMU; UACHTU(UKAIUS ceOsl B KaUyeCTBE CYObEKTa COLUATbHBIX
npeoOpa3oBaHUid, OCBOEHHUE KOMIIETEHTHOCTE! B c(epe OpraHm3aToOpCKOl AesITeNbHOCTH; HHTEPUOPU3AIUs IEHHOCTEH CO3HUIAaTEIbHOTO
OTHOIICHUSI K OKpYKarolled IeHCTBUTENbHOCTH, LEHHOCTEH COIMATbHOTO TBOPYECTBA, IEHHOCTH MPOIYKTUBHOW OpraHU3aluu
COBMECTHOHM JESITeNbHOCTH, CaMoOpealu3alui B TPYIIE M OPraHu3allld, LEHHOCTU «JIPYroro» KakK pPaBHOIPABHOIO TMapTHEPA,
dbopMupoBaHHE KOMIETEHIMI aHaIM3a, MPOCKTUPOBAHUSA, OpraHU3alMU JACSITENbHOCTH, pedIeKCHH HW3MEHEHMH, Croco00B
B3aMMOBBITOJTHOTO COTPYAHUYECTBA, CIIOCOOOB peaan3auu COOCTBEHHOIO JTUAEPCKOTO MOTEHIIUANA).

7. ChopMupoBaHHOCTH ILIEHHOCTU 3JI0POBOrO0 M 0Oe3omacHOro obpasza >KM3HH; MHTEPHUOpHU3aAllMs MPaBUII WHAUBUAYAJIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOT0 MOBEJICHUS B UPE3BbIYalHBIX CUTYALUIX, YTPOXKAIOUINX KU3HH U 3/I0POBBIO JIFOJIEH, TPaBUII MOBEICHHS Ha

TPAHCIIOPTE U Ha AOpOTrax.



8. Pa3BUTOCTb 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHME XYH0KECTBEHHOIO Hacieaus HapoJoB Poccum u mmupa, TBOpUYECKOU
JESITEILHOCTH  3CTETHYECKOTO  XapakTepa (CIOCOOHOCTh TOHWMATh —XYAOXKECTBEHHBIC TIPOW3BEIACHHS, OTPAXKAMOIIUE pa3HbIC
STHOKYJIbTYPHbIE TPaJuLUHU; CHOPMUPOBAHHOCTH OCHOB XYJO0’KECTBEHHOH KyJbTYpbl OOy4aroIIMXCs KaK 4acTH MX OOIIEeH TyXOBHOM
KYJBTYpBI, KaKk 0co00ro croco0a IMO3HaHMS >KM3HM M CPEICTBA OpraHU3aluy OOIICHUS; 3CTETUYECKOE, SMOIMOHAIHHO-IIEHHOCTHOE
BHJICHUE OKPY)KAIOIIET0 MHUPA; CIIOCOOHOCTh K SMOIMOHATBHO-IICHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPRKCHHIO W OPHCHTAIUU B
XYJ0>KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYyJbTYphl; YBAKEHUE K MCTOPUHU KyJIbTYpbl cBoero OredecTBa, BHIPRXKEHHON B TOM
YuCJIC B IMOHHMMAaHHMM KpaCOThl YCJIOBCKA, HOTp€6HOCTI) B 06HI€HI/II/I C XYOOXCECTBCHHBIMU MPOU3SBCACHUAMMU, C(l)OpMHpOBaHHOCTI)
AKTUBHOI'O OTHOIICHUS K TPpaJUIIUAM XYI[O)KGCTBGHHOI\/JI KYJIbTYPBI KaK CMI;ICJ'IOBOﬁ, ACTETUYECKON U JMYHOCTHO-3HAYNMOM HCHHOCTI/I).

9. CdhopMHpPOBAaHHOCTH OCHOB JKOJIOTHUECKOH KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO
MBIIJICHUS, HAJIMYUE OIIbITAa 3KOJIOTMYCCKU OpI/IeHTHpOBaHHOfl pe(bneKanHo-oueHOquﬁ n HpaKTquCKOﬁ ACATCIIBHOCTHU B XU3HCHHBIX
CUTyaluAaX (FOTOBHOCTB K HUCCICOOBAHUIO IIPpHUPOJbI, K 3aHATHUAM CETBbCKOXO03IHCTBEHHBIM TPYAOM, K XYAOXKCECTBCHHO-3CTCTHUYCCKOMY
OTPaXEHUIO MIPUPOIDI, K 3aHATHSIM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBIICHUIO IPUPOJOOXPAHHOMN JNEATEILHOCTH).

2.MeranpeaMeTHble pe3yJbTaThl ocBoeHuss OOII

MertanpeaMeTHble pe3ylbTaThl BKIIOUAIOT OCBOEHHBIE 00YYaIOIIMMUCA MEKIIPEIMETHbIE MOHSTHUS U YHUBEpCAJIbHbIE yueOHbIE
NeUcTBUS (pEryasSTUBHBIC, TI0O3HABATEIbHEIE, KOMMYHHUKATHBHBIE).

Me:xnpeaMeTHble NOHATHUS
YcnosueM GhopMUpOBaHUS MEXKITPEIMETHBIX MOHITHM, TAKUX, KaK cUCTeMa, (DakT, 3aKOHOMEPHOCTh, (PEHOMEH, aHallu3, CUHTE3 SIBIISIETCS
OBJIaJIcHUE OOYYAIOIIMMKCS OCHOBAMHU YHTATEIbCKOM KOMIIETEHILIMH, MPUOOpETEeHHE HAaBBIKOB pabOThl ¢ HH(pOpMAIMEH, ydacTHe B
MIPOEKTHOM JeATeIbHOCTU. B OCHOBHOM MIKOJIe Ha BCeX MpeaMeTrax OyneT mpoJoibkeHa padoTa 1Mo (GOpMHPOBAHHUIO U PAa3BUTHIO OCHOB
YUTaTeIbCKOM KommeTeHuu. OOyyaroniyecs OBIAACIOT YTEHHEM KaK CpPEJICTBOM OCYLISCTBICHHUS CBOMX JAbHEHIINX IUIAHOB:
MPOJIOJKEHHsT 00pa30BaHUsl U caMO00Opa30BaHUsl, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTyaJIbHOTO M MEPCIEKTUBHOTO KpPYyra 4TeHus, B
TOM YHCJIE IOCYrOBOTO, MOATOTOBKH K TPYAOBOM M COIMAIBHON AESITETbHOCTU. Y BBIMYCKHUKOB OyAeT copMupoBaHa MOTPEOHOCTH B
CUCTEeMAaTUYECKOM YTCHHHM KakK CpPEICTBE IMO3HaHUS MHpa W cebsd B ATOM MHpE, TapMOHH3AIMM OTHOILICHWI dYeloBeka M OOIIecTBa,

CO3/1aHNM 00pa3a «IOTPEeOHOTO OYIYILIETro.



[Tpu u3ydyeHun yueOHBIX MPEIMETOB OOYYAIOUIHECs YCOBEPIICHCTBYIOT MPHOOPETEHHBIE Ha MIEPBOM YPOBHE HABBIKH Pa0OTHI C
uHpopmanueii U nonoyaHAT uX. OHM CMOTYT paboTaTh C TEKCTaMH, MPeoOpa3oBHIBATh M MHTEPIPETUPOBATH COJCPIKALIYIOCS B HUX
nHGOPMAIIHIO, B TOM YHUCIIE:

* CHCTEMaTH3UPOBATh, COMIOCTABIIATH, aHAIN3UPOBATh, 0000IIaTh U UHTEPIPETHPOBATH HHPOPMALINIO, COAECPIKAIIYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTAX;

* BBIJICJIATh TJIABHYI0 M W30BITOYHYIO MH(OPMAIMIO, BBINOJIHATH CMBICIIOBOE CBEpPTHIBAHWE BBIJIEIECHHBIX (DAKTOB, MBICIEH;
MpeCTaBIATh UH(POPMALIMIO B CXKAaTOM clioBeCHOW (opme (B BUAE MJIaHA WM TE3UCOB) U B HAIJISTHO-CUMBOJINYECKON (opme (B BUIE
TabnuL, rpaduYecKUX CXEM U TUarpamMm, KapT NOHATUN — KOHUENTYaJIbHbIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOIOJIHATH TaOIHUIIbI, CXEMBI, JHArPAMMBbI, TEKCTHI.

B xone u3yueHus Bcex y4eOHBIX NMPEAMETOB OOydaroliuecs: MpUoOpeTyT OMBIT MPOEKTHOM NEeATENbHOCTH Kak 0co00i (opMbl
yueOHOM paboThl, CIOCOOCTBYIOLIEH BOCIUTAHUIO CAMOCTOSITEIbHOCTH, HHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHNIO MOTUBALUU U
3pPEKTUBHOCTH Y4E€OHOM AEATENBHOCTH; B XOJAE PEalM3allUMU HCXOJHOTO 3aMblcia Ha IPAKTUYECKOM YPOBHE OBJAJCIOT YMEHHEM
BBIOMPATH aJIeKBaTHbIE CTOSIIEH 3aJaue CPeACTBA, IPUHUMATh PELICHUs, B TOM YHCJIE U B CUTyalUsiX HeompeaeaeHHOCTH. OHU nojydaT
BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIBKMX BAPHMAHTOB PEIIEHWH, K MOMCKY HECTaHIApTHBIX PELICHWH, MOUCKY U
OCYIIECTBICHUIO HanboJiee IprueMiIeMOro pereHMs.

[lepedyeHp KIIIOYEBBIX MEXIPEAMETHBIX MOHATHH ompesensercsd B XoAe pa3pabOTKM OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl
OCHOBHOT0 o001ero oOpa3zoBaHus OOpa30BaTEIbHOW OpraHu3alliM B 3aBUCUMOCTH OT MAaTepHabHO-TEXHHMUYECKOTO OCHAILEHUS,
KaJJpOBOTO MOTEHIMAaJIa, UCIOJIb3YEMbIX METOJIOB padOThI U 00pa30BaTENbHBIX TEXHOJIOTHIA.

B cootBerctBUM PI'OC OOO BBIIENAIOTCA TPU TPYIIbI YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUNA: PEryIsTHBHBIE, II03HABATEIIBHBIE,
KOMMYHUKaTHBHBbIE.

PeryasituBusie YY1

1. VYMeHue caMOCTOATENBHO ONPEAEIATH L€ 00y4eHUs], CTaBUTh U (POPMYIUPOBATh HOBBIE 33Jjau B yueOe U MO3HABATEIbHOM

ACATCIIBHOCTH, pa3BUBATb MOTUBBI U HHTCPCChI CBOEM IMO3HABATEIBHOM ACATEIBHOCTH. O6yqa}0m1/1171c;1 CMOXCT:

¢ AHAJIM3UPOBATH CYIICCTBYIOUIUC U IIJIAHUPOBATDH 6y)1ynme 06p330BaTeJ'H:>HLIC PC3YJIbTAThI;



¢ WICHTU(UIUPOBATH COOCTBEHHBIC MPOOIEMBI U OTIPEACTISATH TIABHYIO IPOOIIEMY;

® BBIIBUTaTh BEPCUU PEIICHUS MPOOIEMBI, JOPMYITHUPOBATEH TUIIOTE3BI, TPEIBOCXUIIATh KOHEYHBIN PE3yIbTaT;
® CTaBUTH IIEIh JICATEIHHOCTH HA OCHOBE OTIPE/ICIICHHOH MTPOOJIEMBI M CYIIECTBYIOIINX BO3MOXKHOCTEHH;

e (GopMynupOBaTh yueOHBIC 3aaUl KaK [Iary JOCTYKCHUS TIOCTABICHHOM TSN ICATEIbHOCTH;

e 000CHOBBIBATh LCJICBBIC OPUCHTHUPBI U MPUOPUTCTHI CCHIJIKAMW Ha HEHHOCTH, yKa3bIBas U 000CHOBEIBas JIOTUYCCKYIO

MOCIIEIOBATEILHOCTH IIaroB.
2. YMeHHe CcaMOCTOSTEIbHO IUIAHUPOBAThH IyTH JIOCTMDKCHUS IIeNieH, B TOM YHCJIE albTepHATHBHBIC, OCO3HAHHO BHIOMPATH
HauOosiee 3 PexTUBHBIE CIIOCOOBI peleHrs YUeOHbIX U MMO3HABATENIbHBIX 3aa4. OOyUaromuiicss CMOXKET:

® OMpeAenaTh HEOOXOIMMbIE NEHCTBHUE(S) B COOTBETCTBHH C y4EOHOU W MO3HABATEIHHOW 3a7ad4ei M COCTABIISITH aITOPUTM UX

BBITIOJTHEHMS;
e 00OCHOBBIBATh U OCYILLECTBIATH BBIOOp Hanboiee 3p(HEeKTUBHBIX CIOCOOOB pelIeHus! y4eOHbIX U M03HABATEIbHBIX 3a/1a4;

L4 OHpeI[eJ'ISITB/HaXOI[I/ITI), B TOM YHCJIC M3 NPCIIOKCHHBIX BaAPUAHTOB, YCJIOBHA JJId BBIIIOJTHCHUA y‘IC6HOI>i M M03HABaTEILHOM

3a7jauu;

® BBICTpPAMBATh )KU3HCHHBIC IIJIAHbI HA KPATKOCPOUYHOC 6y/:[y1uee (SaﬂBHﬂTB LECJICBBIC OPUCHTUPBI, CTABUTh aACKBATHBIC UM 3aJla4n

" IIpcjiaraTb ﬂeﬁCTBHH, YKa3bIBas U 000CHOBEIBas JIOTUYCCKYIO ITOCIIE€A0BATCIIBHOCTD HlaFOB);

L4 BBI6I/IpaTb H3 NpEAIOKCHHBIX BAPHAHTOB M CaMOCTOATCIIBHO HCKaTb Cpe,I[CTBa/pecprBI IJi1 pCIICHUA 3aI[a‘II/I/,I[OCTI/I)K€HI/I${

(17K

® COCTaBIIATH IUIAH PEIICHUS MPOOJIEMBI (BBITIOJIHEHHUS ITPOCKTA, POBEACHUS UCCIICIOBAHMUS ),

® ONpEeNeNATh MOTeHIMAIbHbIC 3aTPYAHECHUS MPU PEIICHUU Y4eOHOW M MO3HABATEIbHOM 3a/ladll U HAXOAWTh CPEJCTBA AJS UX
yCTpaHEeHHS;

® OIHUCHIBAaTh CBOM OIIBIT, O(I)OpMJ'IHH €ro i Iepeaadu Apyrum JroAsAM B BHUAC TCXHOJOI'MHU PCHICHUA IPAKTHUYCCKUX 3aldav

OMPpCACIICHHOI'O KJIaCcCa;

¢ JTUIAHUPOBATH U KOPPCKTUPOBATH CBOIO HHAUBUAYAJIbHYIO 06p330BaTCJ'II:>Hy}O TPACKTOPHIO.



3. VYMeHHE COOTHOCHUTH CBOM JICHCTBHS C IUIAHUPYEMBIMH pPe3yJbTaTaMM, OCYHIECTBISATH KOHTPOJb CBOCH IEATENbHOCTH B
mporecce TOCTHKEHUS pe3ynbTaTa, ONpeleisAiTh CIOCOObI AEUCTBUI B paMKax MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTHPOBATH
CBOM JICHCTBUS B COOTBETCTBUM C U3MEHSAOLIEHCS cuTyauneid. O0yJaromuiicss CMOXeT:

® OIpeAesATh COBMECTHO C II€aroroM M CBEPCTHUKAaMU KPUTEPUU IUIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUM OLIEHKH CBOEU
y9eOHOU JIeATEIIBHOCTH;

® CHUCTEMAaTU3UpOBaTh (B TOM 4HCIE BBIOMpATh NPUOPUTETHBIE) KPUTEPUM IUIAHUPYEMBIX DPE3yJbTaTOB W OIEHKU CBOEH
JEeSATENBHOCTH;

e 0TOMpaThb MHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JIESTEIbBHOCTH, OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATEIILHOCTH B paMKax
MPEIOKEHHBIX YCITIOBUM U TPEOOBAHMIA;

® OIIEHUBATH CBOIO JEATENBHOCTD, APIYMEHTUPYS IPUUUHBI TOCTHKEHUS WM OTCYTCTBUS IUIAHUPYEMOTO PE3YIIbTaTa;

® HAXOJWTh JIOCTATOYHBIE CPEACTBA ISl BHIMOJIHEHUS Y4€OHBIX JEHCTBUN B M3MEHSIONICHCS CUTyallUd W/WIIU MPU OTCYTCTBUU
IUIAHUPYEMOTO PE3yibTaTa;

e paboTas MO CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYILYIO ACATEIbHOCTh Ha OCHOBE aHAIW3a U3MEHEHUN CUTyalluu Ui
MIOJIy4EHHUs 3aIUIAHUPOBAHHBIX XapaKTEPUCTUK MIPOIYKTa/pe3ysbTaTa;

® YCTAHABJIMBATh CBSA3b MEXKIY IIOJy4EHHBIMH XapaKTEPUCTUKAMH IPOAYKTAa U XapaKTEPUCTUKAMU IIPOLECCa IEATEIBHOCTH U 10
3aBEPLICHUM JCATEIBHOCTH IIPEUIaraTh N3MEHEHUE XapaKTEPUCTHUK IIPOLecca IS MOJIYYCHHs! YITYUIIEHHBIX XapaKTEPUCTUK ITPOIYKTa;

® CBEpATb CBOM JICHCTBHUS C LEIBIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OUIMOKH CaMOCTOSITEIBHO.

4. VYMeHHe OLIEHMBATh MPABUIBHOCTh BBINOJIHEHUS Y4eOHOH 3a/1aui, COOCTBEHHbIE BO3MOXKHOCTHU ee pemeHus. OOyyaromuiics
CMOJKET:

® OIpeaeATh KpUTEPUH IPABUIBHOCTU (KOPPEKTHOCTH) BBINIOJHEHUS Y4eOHOH 3a1auH;

® aHAIM3MPOBATh U 0OOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIIEI0 HHCTPYMEHTApHs AJIs BHIIOJIHEHUS yueOHO! 3a/1auH;

e CBOOOJHO M0JIb30BaThCsSl BHIPAOOTAHHBIMM KPUTEPUSMHU OLIEHKH M CAaMOOLIEHKH, MCXOJI U3 LEeJNW U UMEIOIIUXCS CPEJCTB,

pasznuyast pe3yabTar U CrocoObl AeHCTBUIA;



® OICHUBATH IMMPOAYKT cBoOeEit JACATCIBHOCTH I10 3aJaHHBIM U/WIIH CAMOCTOSTEIIBHO OMMPCACIICHHBIM KPUTCPUAM B COOTBCTCTBHUU C

OCJIIBIO ACATCIBHOCTH,

e 00O0CHOBBIBATh JOCTH)KUMOCTH IIeJTH BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX PECYPCOB U TOCTYIHBIX

BHEIITHUX PECYPCOB;
¢ (UKCHPOBATh U AHATU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIIBHBIX PE3YIIHTATOB.

5. Bragenune ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, TPHHSTHS PEIICHUH U OCYIIECTBIICHUS OCO3HAHHOTO BBIOOPA B yUeOHOU U
nmo3HaBaTeIbHOU. OOyUYaOIIUIC CMOXKET:

e HaONIOJaTh M aHAJU3UPOBATh COOCTBEHHYIO YYE€OHYI0O U TO3HABAaTEIbHYIO JCSITEIBHOCTh U JIEATEIBHOCTD JPYTUX
oOydJaromuxcs B MpoIecce B3anMOTIPOBEPKH;

® COOTHOCHTH peajbHbIC U TUIAHUPYEMbIC PE3y/IbTaThl MHIUBHIyaTbHOW 00pa30BaTeIbHOM A TSIILHOCTH U JIeJIaTh BEIBOJIBI;

® TPUHUMATH PEUICHUE B y4COHOW CUTYAI[MH M HECTH 3a HETO OTBETCTBEHHOCTD,

® CaMOCTOSITEIIFHO ONPEACTATh MPUYMHBI CBOETO yCIieXa WM HeyCIeXa i HaXOIUTh CIIOCOOBI BBIXO/Ia U3 CHUTYalluU HeyCIeXa;

® PETPOCHEKTHBHO OIpPEIEIsATh, KaKhe NEHCTBHS MO PEIICHHIO YUYeOHOUM 3aay WU IapaMeTpbl 3THUX ICWCTBUN TPUBEIN K
MOJTyYCHUIO UMEIOIIETOCS MPOYKTa yIeOHOU e TeThHOCTH,

® JIEMOHCTPHPOBATH IMPHEMbI PETYISIUU TCUXOPUIUOIOTHUSCKIX/ SMOIMOHAIBHBIX COCTOSIHUHM ISl JOCTHXKEHUsT AP dexTa
yCrokoeHus (yCTpaHEeHHUs SMOIMOHATLHON HAIPSDKEHHOCTH ), A (deKTa BOCCTAaHOBJICHUS (0CIabJIeHNs MpOosBICHUN yToMmiieHus), dddexra
aKTUBHU3AIMH (TIOBBIIIECHHS ICHXO0()HU3HOIOTHIECKON PEAaKTHBHOCTH).

ITo3naBartenbnbie YY /]

6. VYMeHue omnpenensaTh MOHATHS, CO3/AaBaTh OOOOIIEHHS, yCTaHABIMBATh AaHAJOTUH, KIACCH(PHUIIMPOBATH, CAMOCTOSTEIBHO
BBIOMPAaTh OCHOBAaHUS W KPUTEPUHM Ui KiIacCU(UKAIMK, YCTAaHABIWBATH IMPUYMHHO-CICJACTBEHHBIC CBSI3U, CTPOWTH JIOTHUYCCKOE
paccyXeHue, yMO3aKiIoueHne (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAIOTHH) U JIeiaTh BhIBOAbI. OOyUYaronIniicss CMOXKET:

e T0J0MpaTh CIIOBA, COTIOUUHEHHBIE KITIOYEBOMY CIOBY, OMPEIEISIONINE €ro MPU3HAKU U CBOMCTBA,

¢ BLICTPANBATD JIOTHYCCKYIO IECTIOUKY, COCTOSAIUIYIO U3 KIIFOYCBOT'O CJIOBA U COMIOAYNHCHHBIX CMY CJIOB;



® BBIICIATH OOIIUI MPU3HAK JBYX MU HECKOJIKHMX MPEAMETOB WU SIBJICHUHA U OOBSICHITH UX CXOJICTBO;

e O00BEAWHSTH MPEIMETHl M SBJICHHS B TPYIIBI 110 OMPEISICHHBIM MPU3HAKaM, CPAaBHUBATh, KIACCU(UIIMPOBATH U 0000IIaTh
(haKThI U SBJICHHUS;

® BBIJICIIATH SIBJICHUE U3 OOIETO psijia APYruX SBICHUM;

® OIpCACIIATH O6CTO$ITCJII)CTB8,, KOTOPBIC MMPEAIICCTBOBAJIM BO3SHUKHOBCHUIO CBA3HU MCXKAY ABJICHUAMU, U3 OTUX 00CTOSTEIILCTB

BBLICIATE ONIPCACIIAIOIINC, CIIOCOOHBIE OBITH HpH‘II/IHOﬁ JAaHHOTO SABJICHUS, BBIABIIATD ITPUYKMHBI U CIICACTBUA ﬂBHeHHfI;

® CTPOUTH PACCYKACHUC OT O6HII/IX SaKOHOMepHOCTeﬁ K YaCTHLIM SIBJIEHUSIM U OT YaCTHELIX SIBJICHHUH K O6HII/IM 3aKOHOMEPHOCTAM;,

® CTPOWTH PACCYXKJIEHNE HA OCHOBE CPaBHEHUS MIPEAMETOB U SBJICHUM, BBIACIISAS PU 3TOM OOIIHE PU3HAKY;

e U3Jarath NOJY4YEHHYIO HHGOPMALIKIO, HHTEPIPETHUPYS €€ B KOHTEKCTE pelraeMoi 3a1a4u;

® CaMOCTOSITENBHO YKa3bIBaTh Ha HH(GOPMAIUIO, HYKAAIOINIYIOCS B IPOBEPKE, MpeuiaraTb U MPUMEHSTh CIIOCO0 MPOBEPKHU
JIOCTOBEPHOCTH MH(OpMAaLINH;

e BepOanM30BaTh SMOIMOHAIBHOE BIIEUATICHNUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBSACHATH SIBIICHUS, MPOLIECCHl, CBSI3M M OTHOILIEHUS, BBISBISIEMblE B XOJ€ IO3HABaTEIIbHOM M UCCIIENOBATEIbCKON
JESTENPHOCTH (IPUBOJAUTH OOBSICHEHHE C M3MEHEHHEM (OPMBI MPEICTABICHUS, OOBACHITh, NETAIM3UPYS WM 000011as; oOBICHATH C
3aJJaHHOM TOYKH 3PEHUs);

® BBHISBIATH U Ha3bIBaTh MIPUYMHBI COOBITHSA, SIBJICHUS, B TOM YHUCJIE BO3MOXKHbIE / HanboJee BEepOsSTHbIC MPUYHHBI, BO3SMOXKHBIE
MOCJIEICTBUS 33JJaHHON MPUYHHBI, CAMOCTOSITENIFHO OCYIIECTBIISS IPUUYUHHO-CIICACTBEHHBIN aHaU3;

e JenaTh BBIBOJl HA OCHOBE KPUTHUYECKOTO aHallM3a Pa3HbIX TOYEK 3PEHUS, MOJITBEPKIaTh BHIBOJ COOCTBEHHOU apryMeHTaluein
WM CAMOCTOSTEIBHO MOTY4€HHBIMH JaHHBIMHU.

7. YMeHue coslaBaTh, NMPUMEHSATh W MPEOOPa30BHIBATH 3HAKM M CHUMBOJIBI, MOJIEIM M CXEMbI JUIsl pElIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33/a4. OO0yJaromuiics CMOXKET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM MPEAMET U/UIIH SBJICHHE;

® OIIPECACIATH JIOTUYCCKUC CBA3U MCXKIAY NMPCAMETAaMU W/AITH SABJICHUSAMU, 0003HaYaTh JaHHBIC JIOTHYCCKHUE CBA3H C IIOMOIIIBIO



3HAKOB B CXEME;
e cozJaBaTh a0CTPAKTHBIN WK pealbHBIN 00pa3 mpenMeTa U/ sSBJICHHUS;
® CTPOMTH MOJIEJIB/CXEMY Ha OCHOBE YCIIOBHH 3ajaul M/WIHN crioco0a ee pelieHns;

® (CO3aaBaThb Bep6aJII)HI)Ie, BCIICCTBCHHBIC U I/IH(bOpMaIII/IOHHI)Ie MOJCIIN C BBIACICHUCM CYHICCTBCHHBIX XaPAKTCPUCTUK 00BeKTa

IUTsL OTIPENICNICHUS CTIIOCO0a pelIeHus 3a/1a4i B COOTBETCTBUY C CHTYyaIUEH;
e 1peoOpazoBbIBATh MOJEIH C LIEJIbIO BHISBICHUS O0LIMX 3aKOHOB, ONPEENSIIOIINX JaHHYIO ITPEIMETHYIO 001acTh;

® [IEPEBOJUTH CJOXHYIO IO COCTaBy (MHOroacnekTHyr) uHpopmanuio u3 Trpadudeckoro wid (opMaIu30BaHHOTO

(CMMBOJIBHOTO) MPECTaBIEHUS B TEKCTOBOE, M HA00OPOT;

® CTpPOUTH CXEMY, aJIrOpUTM )IGfICTBI/ISI, HUCIIPAaBJIAAT HJIM BOCCTAHABJIMBATH HEU3BECTHRIN paHeS ajJroputM Ha OCHOBEC

MMEIOLIErocs 3HaHus 00 00beKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

® CTPOUTH JIOKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® AHATM3UPOBATH/PEIICKCUPOBATh OMBIT PAa3pabOTKU W peadu3alud Y4eOHOTO MPOEKTa, HCCICIOBAaHUS (TEOPETHYECKOTO,
SMIUPUYECKOTO) Ha OCHOBE MPEAJIOKEHHOW NpOOJIEMHON CHUTyallud, IOCTABJICHHON LEIM W/WIM 3aaHHBIX KPUTEPHEB OLEHKU
MPOAYKTa/pe3ynbTaTa.

8. CwmpicnoBoe uteHue. OOyJaronIuics CMOXKET:

® HaXOJUTh B TEKCTE TpeOyemyro HH(OpMaIHIO (B COOTBETCTBHUHU C IIEJIIMU CBOEH IESTEIILHOCTH);

® OpUEHTHPOBATHCS B COJIEPKAHUU TEKCTa, HOHUMATh IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

¢ YCTaHaBJIMBAaTh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SIBICHUIL, IPOIIECCOB;

® pPE3IOMUPOBATH TTIABHYIO UCIO TEKCTA;

L4 HpeO6paSOBLIBaTB TCKCT, «IICPEBOIAS €ro B APYIr'yr0 MOAaJIbHOCTh, HHTCPIPETUPOBATD TCKCT (XYI[O)KGCTBGHHHﬁ u

HEXY/I0’KECTBCHHBII — y4eOHBIN, HAYYHO-TIOMYIISIPHBIN, HHQOpMaIOHHBIH, TekcT Non-fiction);
® KPUTHYECKHU OLIEHUBAThH COJIEpKaHUE U GOPMY TEKCTA.

9. q)OpMI/IpOBaHI/IC " Ppa3sBUTUC SKOJIOTUYCCKOI'O0 MBIIUJICHUSA, YMCHUC IIPUMCHATH €ro B HO3H8.B8.TCJIBHOI>'I, KOMMYHHKaTHBHOﬁ,



COIMANILHOM MPAKTHKE U MPOPECCUOHATBHON opreHTauu. OOyJaroIIHiiCcs] CMOYXKET:
® OIpEeaeNsATh CBOE OTHOLICHHUE K IPUPOTHON CPEE;
® AHAIM3HPOBATH BIUSHHUE IKOJOTHICCKIX (PaKTOPOB Ha CPeTy OOUTAHUS )KUBBIX OPTaHNU3MOB;
® TIPOBOJUTH IPUYUHHBIA H BEPOSTHOCTHBIN aHATN3 YKOJIOTHUECKUX CUTYaIUH;
® TIPOTHO3MPOBATH H3MCHCHHSI CUTYAIIUH MPU CMEHE JICUCTBHS OJTHOTO (aKTopa Ha ACUCTBHE APYroro GakTopa;
® pPACIPOCTPAHATH IKOJIOTUICCKHE 3HAHUS M y4aCTBOBATh B MMPAKTUYECKHX JIENIAX 110 3alTUTE OKPYKAIOIICH CPEJIbI;
® BBEIpaXKaTh CBOE OTHOIICHHUE K TIPUPO/IE YepPe3 PUCYHKH, COUMHEHUS, MOJICITH, IPOCKTHBIC PAOOTHI.
10. Pa3BuTHE MOTHBAIIMU K OBJIAJICHUIO KYJIbTYpOW aKTHBHOTO HCIIOJI30BAHHMSI CJIOBApPEH M JIPYTHX IMOMCKOBBIX CHCTEM.
OOyuaromuiicst CMOXKET:
e  OIpeIeIITh HEOOXO0IUMBIC KITFOUCBBIC TOMCKOBBIE CJIOBA U 3AIPOCHI;
®  OCYIIECTBJIATH B3aUMO/ICHCTBHUE C 3JICKTPOHHBIMH ITOUCKOBBIMHU CUCTEMaMH, CIIOBAPSIMHU;
e (opmMupoBaThH MHOXKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHUKOB ISl 00bEKTUBU3ALIMU PE3YJIbTATOB MOUCKA;
® COOTHOCUTH MOJY4YEHHbIE PE3yJIbTAaThl IOMCKA CO CBOEH NESATENbHOCTBIO.
Kommynukatuubie YV ]|
11.  YMeHue opraHu30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCT C YUUTEIEM U CBEPCTHUKAMU; paboTaTh
WHIUBUAYAIbHO U B TPYIIIE: HAXOAUTh 00IIee pelieHre U pa3peiiaTh KOHQIUKTH Ha OCHOBE COTJIaCOBAHUS MO3UIUI U yueTa HHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE€ MHEHHE. O0yJaromuiics CMOXKET:
— ONpeleNsTh BO3MOXKHBIE POJIM B COBMECTHOMU AEATEIbHOCTH;
— WrpaTh ONPEACTICHHYIO POJIb B COBMECTHOM I€ATEIbHOCTH;
— MpPUHUMATh TO3UIMIO COOECeJHMKa, MOHUMAs MO3UIMIO JPYroro, pasiuyaTh B €ro peud: MHEHue (TOYKy 3peHus),
JI0Ka3aTeNbCTBO (apryMEeHThI), (DaKThl; TUTIOTE3bI, aKCHOMBI, TEOPHUU;
— OompeneisTh CBOM JIEHCTBUS M JACWUCTBUS TapTHEPA, KOTOPHIE CIOCOOCTBOBAIM WM MPEMATCTBOBAIA MPOAYKTUBHOMN

KOMMYHUKAIIUH;



— CTPOUTDH MNO3UTHUBHBIC OTHOLICHH B ITPOLCCCE yqe6H0171 1 ITI03HABaTEIILHOM ACATCIIBHOCTH,

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B JUCKYCCUM YMETh BBIJIBUTAaTb KOHTPApryMEHTHI,
nepedpazupoBaTh CBOKO MBICIIb (BJIaJICHUE MEXaHU3MOM IKBHUBAJICHTHBIX 3aMCH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATH OIMIMOOYHOCTH CBOETO MHEHHS (€CIH OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

— TpeJyiarath albTEPHATUBHOE PellleHNnEe B KOH(MIUKTHON CUTYallUH;

— BBIIETATH OOIIYIO TOUKY 3pEHHS B JUCKYCCHH;

— JIOTOBApUBAThCS O MIPaBUJIAX U BOTIPOCAX ISl OOCYKJIEHUS B COOTBETCTBUM C MOCTABIICHHOMN TIEpe 1 TPYIIINON 3a1auei;

— OpraHu30BBIBATh yu4eOHOE B3aUMOJICHCTBUE B TpyIme (OMpeaeisaTh OOIIHe elH, pacpelesaTh POJIH, TOTOBAPUBATHCS APYT C
JIPYTOM U T. I.);

— YCTpaHsATh B paMKax JMajiora pa3pbiBBI B KOMMYHHUKAIIUH, OOYCIIOBIICHHbIE HEMOHHUMAaHUEM/HETIPUSATUEM CO CTOPOHBI
cobecemnrka 3a1aun, GOPMBI WM COACP)KAHUS TUAJIOTA.

12. YMeHue 0CO3HaHHO HCIIOJIb30BATh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3a/ladeii KOMMYHMKAIIMK JJIsl BBIPAKEHUSI CBOUX
YyBCTB, MBICJICH W MOTPEOHOCTEH MJIsl IUIAHUPOBAHUS M PETYJSIHUH CBOEH NEATEIbHOCTH; BIAJCHHUE YCTHOM M NMHUCBMEHHOW pPEYblo,
MOHOJIOTHYECKON KOHTEKCTHOHN peubro. OOyJaronuics CMOXET:

® OmpeAensiTh 3aJjauy KOMMYHUKAIIUU U B COOTBETCTBUH C HEMl OTOMpPATh peueBble CPE/ICTBA;

e 0TOMpATh U UCIIOJIL30BATH PEUEBbIE CPEAICTBA B MIPOLIECCE KOMMYHUKAIIMU C APYTUMHU JIIObMHU (AUAJIOT B Iape, B MaJo# rpymnme
UT. 1.);

® TIPEJCTABJIATH B YCTHOM UM MUCEMEHHON (hopMe pa3BepHYTHIH TJIaH COOCTBEHHOMU AEATEIbHOCTH;

e Co0MI01aTh HOPMBI MyOJIUYHON PEeYH, PETIAMEHT B MOHOJIOTE M TUCKYCCHUU B COOTBETCTBUH C KOMMYHUKATUBHOM 3a/1a4eii;

® BBHICKA3bIBaTh U 0OOCHOBHIBATH MHEHHUE (CY)KJEHHE) U 3allpallliBaTh MHEHUE MTapTHEpPa B paMKaXx AUAJora;

® TPUHUMATH PEIIEHUE B XOJI€ TUAOTa U COTIIACOBBIBATH €r0 C COOECETHIKOM;

¢ CO34aBaTb NMCbMCHHBIC «KJIIMIITUPOBAHHBIC) U OPUTHHAJIBHBIC TCKCTHI C UCIIOJIb30BAHUCM HeO6XOI[I/IMBIX PCYCBLIX CPCACTB;



® JICTIOJIb30BaTh BepOALHBIE CPENICTBA (CPEICTBA JIOTUUECKOM CBSI3H) JUISI BBIJICIICHUS CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCII0JIb30BaTh HeBepOaTbHBIC CPEJCTBA WIIM HATJISHBIC MaTEPHAIbI, MOATOTOBICHHBIE/OTOOPAHHBIC TI0J] PYKOBOJICTBOM
YUHUTEIA;

® JleaTh OIICHOYHBIN BBIBOJI O JOCTHXKEHUH 1IETTM KOMMYHHMKAIIMU HETIOCPEIACTBEHHO TOCIIE 3aBEPIICHNUS KOMMYHUKATUBHOTO
KOHTaKTa ¥ 000CHOBBIBATE €T0.

13. dopMHpOBaHWE U Pa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTH HCMOJB30BaHUS HHGOPMAITMOHHO-KOMMYHUKAITMOHHBIX
texHosioru#t (nanee — UKT). OOyuaromuiicss CMOXET:

e [IeJICHANIPABJIEHHO KCKaTh U UCIOJb30BaTh HMH(POPMAIMOHHBIE PECYPCHl, HEOOXOIUMBIE Ui PEIIeHUs Yy4eOHBIX U
MPaKTUYECKHX 3a/1a4 ¢ momolsko cpencts UKT;

® BBIOMpaTh, CTPOUTH U UCMOJB30BaTh AEKBATHYIO HH()OPMAITMOHHYIO MOJIEIh IS Mepeadd CBOMX MBICIICH CPeICTBAMH
€CTECTBEHHBIX M ()OPMATILHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAITUH;

® BBIJICISTH HHPOPMAIIMOHHBIN aCTIEKT 3a7a41, OTICpUPOBATh JAHHBIMH, UCIIOJIb30BaTh MOJICNb PEIICHUS 3a/1a4H;

® CIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHM (BKJIIOYAas BHIOOp aJeKBaTHBIX 3a/lad€ WHCTPYMEHTAIBHBIX MPOTPAMMHO-
amnmapaTHBIX CPEJICTB U CEPBHUCOB) JJIs PEIICHHS HH(OOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 3a/1a4, B TOM YHCJIC: BEIYHCIICHUE,
HaIlMCaHKE MMHCEM, COUMHEHUH, TOKIAI0B, pedepaToB, Co3JaHue TPE3CHTALNN U JIp.;

® HCIIOJIH30BaTh HH()OPMAIHIO C YIETOM 3TUUYECKHUX M TIPABOBBIX HOPM;

e co3JaBaTh MH(OPMALMOHHBIE PECYPChl PA3HOTO TUIA M JUIS Pa3HBIX ayauTOpui, coOM0aaTh MH(MOPMALMOHHYIO TUTHEHY U

npaBuiia HHOOPMALIMOHHON OE30MMaCHOCTH.

DJIeMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTUKH

L4 OHepI/IpOBaTB Ha 0a30BOM ypOBHe1 IMOHATHAMMU: MHOXKCCTBO, 3JICMCHT MHOXKCCTBA, IIOAMHOXKCCTBO, IIPUHAIICIKHOCTD,

L4 3a1aBaTb MHOXKECTBA IICPCUUCIICHUCM HX 3JICMCHTOB;,

! 3neck u nasnee — pacro3HaBaTh KOHKPETHBIE PUMEPHI OONIMX TIOHSTHH 110 XapPaKTEPHBIM MPU3HAKAM, BBINOJHATH IEHCTBHS B COOTBETCTBHH C ONPE/IEIEHHEM H
MIPOCTEUIIIMMH CBONCTBAMH MOHATHH, KOHKPETH3UPOBATh IPUMEPAMH OOIIHE TOHATHSL.



® HaxXOJWTb NepeceueHre, 00beANHEHNUE, TIOAMHOKECTBO B IPOCTEHIITNX CUTYAIUX;

® OIEpHPOBaTh Ha 6a30BOM YPOBHE NMOHATHIMU: ONIPEEICHUE, aKCUOMa, TEOPEMa, T0Ka3aTeIbCTBO;

® IIPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI JUIS IOATBEPKICHHS CBOMX BbICKA3bIBAHUM.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUH APYTHX IIPeIMETOB:

®  JCIMOJB30BATh TpapUUECcKOe MPEACTABICHNE MHOKECTB ISl OTIMCAHUS PEaNIbHBIX MPOLECCOB U SIBJICHUH, IPH PEICHUHN 33134
JOPYTrux y4eOHBbIX IPEIMETOB.
Yuciaa

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: HATYpaIbHOE YUCIIO, LIEJI0€ YUCII0, OOBIKHOBEHHAs IpO0b, NeCATUUHAS IpOOb,
CMeIlIaHHas Jpo0b, paloHATbHOE YHCII0, apu(METHUECKUN KBaJApPaTHBIM KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKCEN U NIPABUJIA ICUCTBUN NPY BBITIOJHEHUN BBIYMCIICHNN;

®  WCIOJB30BaTh MPU3HAKK JETUMOCTH Ha 2, 5, 3, 9, 10 npy BRINIOJHEHWH BEIYMCIICHUH U pEIICHIH HECIOKHBIX 3a/1a4;

®  BBIIOJIHATH OKPYIJICHNE PALIMOHAIIBHBIX YHACEN B COOTBETCTBUH C IIPAaBUJIAMY;

®  OLEHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJI0XKHUTEIBHOTO LIEJIOr0 YUCIIA;

®  pacrno3HaBaTh palMOHAIbHBIC U UPPALIMOHAIBHBIEC YHCIIA;

®  CpaBHUBATh YHCIIA.
B noBcenHeBHOM KU3HU U NIPH U3Y4YEHHUH APYTHX NPEIMETOB:

®  OLEHMBATh PE3YJbTaThl BEIYUCICHUN IIPHU PEILIEHUH NIPAKTUYECKUX 3a/1a4;

®  BBIIOJIHATH CPABHEHUE YHCEN B PEATIbHBIX CUTYALUSIX;

®  COCTaBJIAThH YHCIIOBBIE BHIPAXKEHUS MPU PEIICHUH NPAKTUUECKUX 33124 U 3aJ1a4y U3 IPYTruX y4eOHBIX PEIMETOB.
ToxnecTrBeHHbIC IPEO00pPa3OBaHNS

L4 BEINoaHATE HECHIOKHBIE HpeO6p330BaHI/I$I JIJIsI BBIYMCJICHUS 3HAUCHUN YHCIOBBIX BBIpa)i(eHHﬁ, CoZACpKauXx CTCIICHU C

HaTypaJbHbIM ITOKA3aTEJICM, CTCTICHU C LCJIBIM OTPUIATCIIbHBIM ITOKA3aTCIICM,

L4 BBITIOJIHATH HECJIOXKHBIC HpeO6p330BaHI/I$I OCIIBIX BBIan(eHHﬁZ PacCKpLIBATh CKO6KI/I, MMPpUBOJAUTH HOI[06HBIC cJiaracMbIc,



®  JCMOJB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAJPAaTOB) LIS

YIPOILEHUS BIUUCICHUN 3HAUEHUN BBIPAKEHUI;

®  BBINOJHATH HECIOXKHBIE MPEe0Opa3oBaHusl APOOHO-TMHEHHBIX BRIPAXKEHUN U BBIPAXKCHHH C KBaIPATHBIMHU KOPHSIMH.
B noBceaHeBHOI KM3HM U NPU U3YYeHUH APYTUX PeIMETOB:

®  [IOHMMAaTh CMBICJ 3aMKMCHU YUCJIa B CTAHAAPTHOM BUJE;

e omepupoBaTh Ha 0A30BOM YPOBHE NMOHATHEM «CTaHIAPTHAS 3aMUCh YUCIIAY.
YpaBHeHHs] M HEPABEHCTBA

e  OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb YPABHEHMUS, PEILICHUE
YpaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

®  penlaTh JUHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIIMECS K TUHECUHBIM;

®  pelaTh CUCTEMBI HECIIOXKHBIX JINHEUHBIX YPABHEHUI, HEPABEHCTB;

®  [IPOBEPSATH, SIBJISIETCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHUs (HEpaBEHCTBA);

e  pemath KBaJpaTHbIE ypaBHEHUS M0 GopMylie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

e  1300pa)kaTh peUICHUS HEPABEHCTB U UX CUCTEM Ha YUCIOBOM MPSMOIL.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUM APYTHX NIPeIMETOB:

®  COCTaBJISITH U pPEIIaTh JIMHEHHbIC yPaBHEHUS MPU PEIICHUN 3a]1a4, BO3HUKAIOLIUX B APYTrUX YUeOHBIX MpeMeTax.
DyHKUUH

e Haxoauth 3HaueHue GyHKIMHU 0 3aJAHHOMY 3HaYEHUIO apTyMEHTa;

®  HaxoJUTh 3HAUCHHUE aPTyMEHTA M0 33JJaHHOMY 3HAUEHUIO (DYHKIIUU B HECIOKHBIX CUTYAIIHSIX;

®  OIPEAENATH MOJOKEHUE TOUKH IO €€ KOOPAMHATAM, KOOPAUHATHI TOUKH IO €€ MOJIOKEHUIO Ha KOOPAUHATHOM TIIOCKOCTH;

L4 10 rpa(pI/IKy HaxoauThb 00J1acTh ONpCACIICHUA, MHOXKCCTBO 3Ha‘leHHI>i, HYJIN (I)YHKI_II/II/I, MPOMCECIKYTKU 3HAKOTIOCTOAHCTBA,

IMPOMCIKYTKH BO3PACTAHUSA U y'6LIBaHI/I$[, HanOOJIbIICE U HAMMEHBIIIEE 3HAYCHHS (I)YHKI_II/II/I;



e  CTpouTh rpauk TMHEHHON YHKIINH;

® TPOBEpATh, SBISAETCA JM JaHHBIA rpaduk rpadukoM 3agaHHON (QyHKIMM (IMHEHHOHW, KBaJpaTU4HOHM, 0OpaTHOMN
MPONOPLIUOHAIBHOCTH);

e  OmIpeneNniaTh NPUOIIKEHHBIE 3HAYCHUS KOOPIUHAT TOYKH IepecedeHus rpauKkoB GyHKITHI;

e omepupoBaTh Ha 0A30BOM YPOBHE MOHSATHSMH: IOCIEAOBATEIHLHOCTh, apr(PMeTHUecKass MPOTPECCHsi, TeOMETPUIECKas
TIPOTPECCHS;

e  pemiath 33Ja4d Ha MPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh TIOTyYeH HETOCPEACTBEHHBIM TOJICUETOM 0€3 MPUMEHEHHSI
dhopmy.
B noBceHeBHOI KU3HU U NPH U3YYEHUH APYTHX NPEAMETOB:

®  JHCIOJIb30BaTh rpadMKH peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH JIJIsl OTIPE/IeTICHUs WX CBOMCTB (HAMOOJBIITNE W HAUMEHBIIINE

3HAYCHHA, TPOMCIKYTKHU BO3PACTAHUA U y6I)IBaHI/ISI, 00J1aCTH IIOJIOKUTENIHLHBIX U OTPULATCIIBHBIX 3HAa4YEeHUU U T.H.);
®  HCIIOJIb30BaTh CBOMCTBA TUHEHHON QYHKINHU U ee TpaduK NMPU pElIeHUH 3a7a4 U3 APYruX y4eOHbIX IPEIMETOB.
CraTncTHKa ¥ TEOPUA BEPOSTHOCTEM
e lMeTh npeacTaBiIeHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4ailHOTO COOBITHSI, KOMOMHATOPHBIX 337a4ax;
e  pemiarh OpocTeine KOMOMHATOPHBIE 337]a4u METOJIOM IPSIMOTO ¥ OpraHM30BaHHOTO Tiepedopa;
®  [IpE/ACTaBJIATH JaHHBIEC B BUE TAOIUI, IUarpamm, rpadukos;
e yyTaTh UH(OPMALKIO, TPEICTABICHHYIO B BUJIE TAaOIHIIbI, IUarpaMMbl, rpaduka;
®  ONpeleNsiTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKN YHCIOBBIX HAOOPOB;
®  OICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEUIIHNX CITyYasiX;
®  UMETh IPEJCTABJICHUE O POJIM 3aKOHA OOJIBIIKUX YUCET B MACCOBBIX SIBJICHHUSIX.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUM APYTUX PeIMETOB:
®  OIIEHHBATh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

L4 HUMCETBh NPCACTABJICHUC O POJIM NPAKTUYICCKH JOCTOBCPHBIX U MAJIOBCPOATHBIX CO6BITPII>'I;



° CpaBHHBATb OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTHUKHU, MMOJYYCHHBIC B IIPOLECCE PCIHICHUS HpHKJIaI[HOfI 3aaavuu, U3y4YCHUA
PCAIBHOIO ABJICHUA,

° OLCHUBATHb BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBIIEHUH B HECJIOKHBIX CUTyaluigXx.
TekcToBble 3271241

° Pemates HeCHOKHBIE CIOKETHBIC 3ala4M pa3HbIX THUIIOB HA BCC apI/I(l)MeTI/ILICCKI/Ie HCﬁCTBHﬂ;

®  CTPOUTH MOJIENb YCIOBUSA 3aJauu (B BUJE TAaOJUIbI, CXEMbI, pUCYHKA WM YpaBHEHMsI), B KOTOPOW JaHbl 3HAUEHUS JABYX U3
TPEX B3aMMOCBSA3aHHBIX BECJIMYWH, C IECJIbIO ITOUCKA PCHICHUS 3a]a4YH;

®  OCYLIECTBIIATH CIIOCOO MMOUCKA PEIIEHHs 3a/1a41, B KOTOPOM PACCYXKAECHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WX OT
TpeOOBaHUs K YCIOBHIO;

®  COCTaBJISITH IUIaH PELIEHUS 33/1a4H;

° BBIICIATE OTallbl pCHICHUSA 3aa4U;

®  UHTEPNPETHPOBATH BHIYUCIUTENbHbIE PE3YIbTAThI B 33/1a4€, UCCIIE0BATh MIOJIyYEHHOE PEIICHHE 3a/1a4H;

®  3HaTh pa3jIUyHe CKOpocTel 0OBEKTA B CTOSYEH BOJE, IPOTUB TEUEHUS U [0 TEUECHUIO PEKH;

e  peulaTh 33Ja4d Ha HAXO0XJAECHUE YaCTH YUCIIa M YHUCIIA M0 €0 YacTH;

e  peulaTh 3aJayy pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKU, HA JBM)KEHHUE), CBA3bIBAIOLIUX TPU BEIMYHHBI, BBIIEIAT 3TH
BEJIMYUHBI M OTHOLIEHHS MEX]ly HUMU;

®  HAaXOJUThb IPOLEHT OT YUCIA, YUCIO O MPOLEHTY OT HEro, HaXOAUTh IMPOLIEHTHOE CHUKEHUE WIN MIPOLEHTHOE MOBBILLICHHUE
BEJIMYUHBL;

®  peulaTh HECJIOXKHbIE JOIMYECKHE 3a7]a4yll METOJIOM PACCyXICHUH.
B noBceHeBHOI KU3HU U NIPU U3YYEHUH APYTHX NPEeAMETOB:

®  BBIJIBUTATh TUIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAYCHUSX HCKOMBIX B 3a/1a4€ BEJIMYMH (JIeN1aTh MPUKUJIKY).
I'eomerpuueckue purypol

L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHC NOHATUAMU I'COMCTPUICCKUX (1)I/Il"yp;



®  U3BJEKaTh HHPOPMAIHUIO O TEOMETPUYECKHX (DUTYPaX, IPEACTABICHHYIO Ha YePTEkKaxX B IBHOM BH/IE;

®  TPUMEHSTH JUIS PEIICHUS 33aa4 TeOMeTpuUYecKre (GaKThl, €CIIU YCIOBHS X IPUMEHEHUS 3a/1aHbI B IBHOK (opMme;

e  pelarh 33Ja4y Ha HAXOXKJCHUE F€OMETPUUECKUX BEJIMUYMH 10 00pa3LaM WK alrOpUTMaM.
B noBceHeBHOI KU3HU U NIPH U3YYEeHHUH IPYTUX PeIMeTOB:

®  JCIIOJIB30BaTh CBOIMCTBA reOMETPUUYECKUX (DUTYp JUIS pPEUICHHUs THUIIOBBIX 33a4, BO3HUKAIOIINX B CUTYAIHSIX IMOBCEIHEBHON
KU3HH, 33724 IPAKTUYECKOTO COJIEP KAHMUS.
OTHomIEeHHus

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMH: DPABEHCTBO (Uryp, paBHbIE (QUIypbl, PABEHCTBO TPEYTOJIbHUKOB,
MapajuIeIbHOCTD MPSAMBIX, NEPHEHAUKYISIPHOCT NPSAMBIX, YIIIBI MEXKAY MPSIMBIMH, NEPIEHIUKYISAP, HAKIIOHHAS, TPOEKITHS.
B noBceHeBHOI "KU3HU U NIPU U3YYeHHUH IPYTUX PeIMeTOB:

®  WCIIOJIb30BAaTh OTHOIIEHUS JIJIsl pEHICHHs TPOCTEHIINX 3a/1a4, BOSHUKAIOIINX B PEAIbHOM KU3HU.
N3mepennss 1 BbIYUCICHUSA

e  BrINONHATE U3MEPEHUE IUH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOIBIO HHCTPYMEHTOB JJIsl U3BMEPEHU JUIMH U YIJIOB;

® QpUMEHATh (OPMYJbl IEpUMETpa, IUIOMEAAN U 00beMa, IUIOLAJN MOBEPXHOCTH OTAEIbHBIX MHOI'OI'DAaHHHMKOB IpU
BBIUMCIIEHUSX, KOTJIa BCE JAHHbIE UMEIOTCS B YCIIOBUM;

e qnpuMeHATh TeopeMy lludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOLIEHMS JUIsl BBIYMCIIEHUS JUIMH, PAaCCTOSHHM,
IJIONIAJICH B MPOCTEHIINX CIydasiX.
B noBceHeBHOI )KU3HU U NIPU U3YYEHUH APYTHX NPEeAMETOB:

®  BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYALUSX, IUIOLIAM B MPOCTEHIINX CIIydasiX, IPUMEHATh (POPMYIIbI B
IPOCTEHUIINX CUTyallUsIX B HOBCEHEBHOM XKU3HHU.
I'eomeTpuyeckue nocrpoeHus

e 300pakaTh TUNIOBBIE IJIOCKHE (DUTYPBI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U C MOMOIIbIO HHCTPYMEHTOB.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH IPYTHX PEIMETOB:



®  BBINOJIHATH MPOCTEHIITNE MOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pealIbHON JKHU3HH.
I'eomeTrpuueckune npeodpazoBaHusi

e  Crpouts QpuUrypy, CAMMETPUIHYIO TAHHOK (UType OTHOCUTEIHHO OCH U TOUYKH.
B noBceHeBHO KU3HU U NPH U3YYEeHHUH IPYTUX PeIMeTOB:

®  pacrno3HaBaTh JBMKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

® pacrno3HaBaTb CHMMETPHUUHBIE (QUTYPHI B OKPYKAIOIIEM MHUPE.
BekTOopbl M KOOPAMHATHI HA IVIOCKOCTH

e  OnepupoBaTh Ha 0a30BOM YpOBHE NOHSTHUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HA YUCII0, KOOPAUHATHI Ha
IJIOCKOCTH;

e  OmpeneNsTh NPUOIMKEHHO KOOPAWHATHI TOUKHU IO €€ N300paKEHUI0 Ha KOOPAMHATHOM MIOCKOCTH.
B noBceHeBHOI KU3HU U NPU U3YYEeHHUH IPYTHX PeIMeTOB:

®  JCIOJIB30BaTh BEKTOPHI [UIs PEIICHUS IPOCTEHUIINX 3a/1a4 Ha ONPEICNIEHUE CKOPOCTH OTHOCUTEIBHOIO IBUXKECHUS.
HcTropust MaTeMaTuKH

e  OnuceIBaTh OTAEIbHBIE BBIIAIOIIMECS PE3YIbTATHI, OJYIEHHBIE B X0/I€ Pa3BUTHSI MaTEMAaTHKHU KaK HAayKH;

®  3HATh IPUMEPHl MATEMATUUYECKUX OTKPBITHH U X aBTOPOB, B CBSA3M C OTEYECTBEHHON M BCEMUPHOM HCTOpUEH;

® [IOHUMAaTbh POJIb MAaTEMATHKH B pa3BUTUU Poccum.
MeToabl MaTeMATHKH

e  BpiOupaTh NOAXOAAIUN U3YyYEHHBIH METO /IS pellieHHs H3YYEHHbBIX TUIIOB MaTEMAaTHYECKUX 3a/1ay;

e [IpuBoANTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKpYXKaroleil 1eCTBUTEIHOCTU U IPOU3BEICHUAX UCKYCCTBA.
BbINMyCKHUK MOTY4UT BO3MOXKHOCTh HayYUThCsS B 7,8 Kitaccax i oOecreyeHrs BO3MOYKHOCTH YCIIEIIHOTO MPOJIOJDKEHUST 00pa30BaHus
Ha 0a30BOM M YIi1yOJI€HHOM YPOBHSAX

DJ1eMeHThI TCOPHUHU MHOKECTB U MaTeMaTH4YeCKOH JJOTHKHA
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L4 Onepupoeamb NOHAMUAMU. onpe()eﬂeHue, meopema, aKkcuoma, MHos;cecmeo, Xxapakmepucmuku MHoaicecmed, 31eMERM

MHOJICecmea, nycmoe, KOHeYnoe u beckoneunoe MHOMHCECMEBO0, I’ZOOMHO.?}CQCI’I’IGO, npunadﬂe.?fcyocmb, BKJIIOY€HUe, paBeHCcne0 MHoJcecmes,
L4 I/l306p619fCCZI’I1b MHO2HCecmea U ONMHOULEHUE MHOHCECME C NOMOUbIO KPY208 Qﬁﬂepa;
L4 onpeéeﬂﬂmb I’lpuHClaleJfCHOCWlb dJllemMennma MHoaIHcecmey, 00vbeOuHeHUIo U nepece4eruro MHoaticecme,
L4 3a0a6amb MHOMCECME0 C NOMOUbIO NEPEHUCTIEHUS DTIEMEHRNOB, CI0BECHO20 ONUCAHRUA,

L4 onepupoesambsv NOHAMUAMU. 6bICKA3bIBAHUE, UCMUHHOCNb U JIOHCHOCHb 8bICKA3bI6AHUA, OMPUYAHUE BbICKA3bIBAHUL, onepayuu

HAO 8bICKA3LIGAHUAMU. U, UL, He, YCIOBHbLE 8bICKA3bIGAHUS (UMNIUKAYUU),
®  CMpoumb 6bICKA3LIEAHUSA, OMPUYAHUS BbICKA3bIEAHUIL.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUH APYTHX NIPEIMETOB:
®  Ccmpoumb YenouKu yMo3aKnoUeHUl Ha OCHO8E UCNOIb306AHUS NPAGUIL TOSUKU,

L ucnojvbzoeams MHoaCcecmed, onepayuu ¢ MHoacecmeamu, uUx zpacﬁuuecme npe()cmaeﬂeuue 05l ONUCAHUSA PeAlbHbIX

npoyeccos u ANeHuUl.
Yuciaa

o Onepuposamv NOHAMUAMU: MHOHNCECMEO HAMYPATLHBIX YUCE]l, MHOHNCECHB0 YENblX YUCell, MHOMCECME0 PAYUOHANbHBIX YUCE],
UPPAYUOHAIbHOE YUCILO, KBAOPAMHbIU KOPEHb, MHONMCECMBO OeUCMEUMENbHBIX YUCET, 2e0MEeMPUYEeCcKas UHMepnpemayus HamypaibHblX,
YenvlX, payuoHAIbHBIX, OCUCBUMETbHBIX YUCET,

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HATYPATbHO20 YUCIA,

®  GBINOIHAMb BLIYUCTEHUS, 8 MOM HYUCTE C UCNOTb308AHUEM NPUEMO8 PAYUOHATLHBIX BbIYUCTEHULL,

®  GLINOIHAMb OKPY2IeHUe PAYUOHANbHBIX YUCEeL C 3A0AHHOU MOYHOCTBIO,

®  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiamsv payuoOHAIbHOE YUCIO 8 8UOe 0eCAMUYHOU Opoou

®  YNoOpA0OUUBAMb YUCLA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU;

2 311ech U nasnee — 3HATh ONPEJIENICHUE TIOHATHS, YMETh MOSCHATH €70 CMBICH, YMETh MCTIONB30BaTh TIOHATHE M €70 CBOKMCTBA TIPH TIPOBEIEHNN PACCYKIEHHIA,
JIOKa3aTeNbCTB, PEIICHNH 3a7ad.



o naxooume HON u HOK uucen u ucnois308amo ux npu peuieruu 3a0au.
B noBceHeBHOM KM3HU M IIPH U3YUYEHUM PYTUX PeIMETOB:

®  NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIMUCIEHUL NPU peuleHul NPAKmuYeckux 3a0ad u peuweHuy 3a0ai opyeux y4eOHvix

npeomemos;

L4 6blNOJIHAMb CPpABHERUE pe3ylbmamos BbIYUCTCHU npu peuteHuu npaKkmu4eckKkux 361@61% 6 NMom ducne I’Zpu6ﬂu9fC€HHblx

8bIYUCTEHUU,

L4 cocmaesysinb U OYeHUueantb 4ucjlossvle 6blpAadsitCeHUsl npu peueruu npakmu4eckKux 3a0a4 U 3a0a4 U3 ()pyzux y7~l€6Hblx

npeomemos;

®  3aNUCbIBAMb U OKPYIAMb YUCTI0BbLE 3HAYEHUS PEANbHBIX BEIUYUH C UCNONb308AHUEM PA3HBIX CUCTHEM U3MEPEHUs.
ToxaecTBeHHbIE MPeOOPa30BaAHUS

o Onepuposame NOHAMUAMU CIENeHU ¢ HAMYPATbHbLIM NOKA3amenemM, CIeneHu ¢ YyeablM OMmpuyamenbHulM noKazamenem,

L4 BblNOJIHANMb npe06pa306anuﬂ yeivlx 6blpCl.?fC€HuZZ.' oeticmeusi ¢ O0OHOYNEHAMU (CJZOD/CQHM@, eblyumdaHue, yMHoofceHue),

0eticmeusi ¢ MHO20YleHAMU (C]lOcheHue, séblyumanue, yMHOcheHue),'

L4 6bINOJIHAMb  pA310JHCEHUE MHOCO0UYTEHO068 HA MHOMNCUMENU OOHUM U3 Cnocobos8: eviHeceHue 3a CK06Ky, cpynnupoeKa,

UCNONb308AHUE POPMYTI COKPAULCHHO2O YMHONCEHUSL,
®  guldenamb Kaopam CyMmbl U pA3HOCMU OOHOUICHOB,
®  PACKIAObIBAMb HA MHONCUMENU K8AOPAMHBILL MPEXUieH;

®  GBINOIHAMb NPEOOPAZOBAHUSA BBIPAINCEHUL, COOEPIHCAUSUX CIMENEHU C YeTbIMU OMPUYAMENTbHBIMU NOKA3AMENAMU, Nepexo0ums
OM 3aNuUcU 8 8ude CMeneHu ¢ YeaviM OMmpUuyamenbHblM NoKasamenem K 3anuci 6 guoe opoou,

®  BLINONHAMb NPeoOPA308aHUS OPOOHO-PAYUOHATILHBIX BLIPANCEHUIL COKpaLyeHue Opobell, npugedeHue aieeopauieckux opooetl
K 00wemy sHameHamento, ClodceHue, YMHONCeHUe, OelleHue aneedpauieckux opobell, 6036edenue ancedopauieckol 0poou 6 HamypaibHYO

u yeiyro ompuyaneilbHyio Cmenens,

®  BLINOAHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHU,



®  guIdenAmb K8AOPam CyMMbl Ul PA3SHOCMU O8YYLEHA 8 BbIPANCEHUSX, COOEePAHCAUUX KBAOPAMHbLE KOPHU,

®  BLINOAHAMb NPEOOPAZ0BAHUS BLIPANHCEHUL, COOEPHCAUSUX MOOYTb.
B noBceHeBHOM KM3HU M IPH U3YUYEHUM PYTUX PEeIMETOB:

®  BLINOAHAMb NPEOOPAZ0BAHUSA U OCUCNBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOAHAMb NPEOOPA30BAHUS AN2eOPAULECKUX BbIPANMCEHUL NPU PEUeHUU 3a0ad OPY2UX YYeOHbIX NPeOMemos.
YpaBHeHusI U HEPaBEHCTBA

L4 Onepupoeamb NOHRAMUAMU. YPABHEHUE, HEPABEHCMEB0, KOPEHb YPABHEHU, peuleHUe HepasBeHcned, pad6HOCUIbHbLE YPABHEHUAL,

obaacmu onpeoenenus ypasHeHus (HepageHcmed, CUCmemsl YPaeHeHUll Ul HepageHCcms),
®  pewiams JUHElLHblE YPAGHEHUS U YPABHEHUS, C8OOUMbLE K TUHEUHbIM C NOMOUbIO MOHCOECMBEHHbIX NPe0OPA308aAHULL,
®  peuwiams K8aOpamHvle ypAaeHeHUs U YPAGHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUbIO MOHCOECMEEHHbIX NPE0OPA308aHUL,

®  pewiamsb OpOOHO-TUHElIHbLE YPABHEHUSL,

e  pewamv npocmetimue uppayUoHaIbHbLe ypasHeHus euoa [ f (x) =a, \/ f(x) = \/g ()

®  pewambv ypagHeHus 6uUOa X"=a;
®  pewiams YpasHeHUus CnOCOOOM Pa3N0NHCEHUs. HA MHONCUMENU U 3AMEHbL NePEMEHHOU,
®  UCNONBL308aMb MEMOO UHMEPEANO8 OJis peuletus YeablX U OpOOHO-PAYUOHANILHBIX HEPABEHCME,
®  pewiams NUHElHble YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU,
®  pewiams HeCNIO0NCHbIE K8AOPAMHblE YPAGHEHUS C NAPAMEMPOM,
®  peuiamv HeCNI0NCHbIE CUCTEMb IUHEUHbIX YPAGHEHUTI C NapamMempamu,
®  pewiams HeCIONCHbIE YPABHEHUS 8 YENblX YUCLAX.
B noBceHeBHOM KU3HU U NIPH U3Y4YEHHUH IPYTHX MPEIMETOB:

L4 cocmaesisiimb U peutand AuHelnvle u Keadpameze YpaeHerUuA, YpaeHeHUusd, K HUM CGOO)ZZMM@C}I, cucmembvl TUHEUHbIX

VpasHeHul, HepageHCme NPU peueHuU 3a0ay Opyeux y4eOHbIX npeomMemos;



®  BLINOAHAMb OYEHKY NPABOON0000Us Pe3VIbMAmos, NOLYYAeMbIX NPU PeuleHUn JUHEHbIX U K8AOPAMHbIX YPAGHEHUl U

cucmem TUHEUHbIX YPAGHEHU U HEPABEHCME NPU peuleHUU 3a0ay Opyeux y4eOHbiX npeomemos;

L4 6bl6upal’)’Ib coomeemcecmeyrouue ypaeHerHusd, HepaseHcmea Uuiu ux Cucmembsl O/l COCMABIEHUS MAMEMAMUYEcKol Mooeu

3A0AHHOU PeanlbHOU CUMYayuu Uil NPUKIAOHOU 3a0a4u;

®  YMemb UHMEPNPEemupo8amy NOJLYYEHHbIU NPU PeueHUU YPAGHeHUs, HePABeHCEd Ul CUCTNeMbl Pe3yibmam 8 KOHMeKCme
3A0AHHOU PeanlbHOU CUMYayuu Uil NPUKIAOHOU 3a0au.
D yHKUUHA

o  Onepuposamv NOHAMUAMU: (DYHKYUOHANbHAS 3A6UCUMOCTMb, (DYHKYUs, 2paguk @QyHKyuu, cnocobvl 3a0anus @QyHKyuu,
apeymeHm u 3HayeHue (YHKyuu, OONACMb ONPeOeleHUss U MHONCECME0 3HAYEHUN (QYHKYUY, HYIU QYHKYUU, HPOMENCYMKU

3HAKONOCMOoAHCmed, MOHONOHHOCNb @yHKI/!uu, YemHOCMb/HEeYemHoCb qbyum;uu;

® cmpoumbs epagpuKu JUHEUHOU, K8AOPAMUYHOU GYHKYul, 00pamuol NPonopyuoHarbHocmu, Qyukyuu euda: Yy=a+
X+b

y=~x y=3k y=K}

®  Ha npumepe K8AOPAMUYHOU (PYHKYULU, UCNOIb306aMb npeobpazosanus paguxa ynxyuu Y=F(X) ons nocmpoenus epapuros
Qynryuti y = af (kx+b)+c;

® cocmasname YPAaeHeHUs NPAMOU NO 3A0AHHbIM YCI08UAM: Npoxoosaujeli yepe3 08e MOUYKU ¢ 3A0AHHLIMU KOOPOUHAMAMU,
npoxooswell uepez OaHHYI0 MOUYKY U NaAPaL1elbHOU OAHHOU NPAMOLL,

®  uccrnedosams PyHKYUIO o ee 2papuxy;

®  HAXO0OUMb MHOJCECMBO 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCIE008AMENbHOCb, APUDMEMUYECKAsl NPOSPECCUS], 2E0MEMPUYECKAsl RPO2PEeCCUs,

®  pewiams 3a0ayu Ha apuPMemuyecKyro U 2eoMempuiecKyio npocpeccuro.
B noBceHeBHOI KU3HU U NIPU U3YYEeHHUH IPYTHX MPeIMETOB:

L4 uuinrocmpuposams C NOMOULbIO epaqbuKa PEANBHYIO 3A6UCUMOCMb UTU NPOUECC NO UX XAPAKMEPUCMUKAM,



®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUUHOU YHKYUU NPU peuleHUU 3a0ay U3 OpYeUux y4eOHbIX npeoMemos.
TekcToBBIE 321241

e Pewams npocmule u CI0HCHbIE 3A0AYU PAZHBIX MUNOS, A MAKHCe 3A0ayU NOBLIUEHHOU MPYOHOCIU,

®  UCNONBL308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU TMEKCMO8 CLONCHBIX 3A0ay OJisi NOCIMPOEHUsl NOUCKOBOU CXeMbl U
peutenus 3a0auy;

®  paziuuame Mooelb MeKcma u Mooelb peuweHus: 3a0adu, KOHCMpYuposams K 0OHOU MOOeIU peuleHUsi HeCI0HCHOU 3a0ayu
pasuble MoOenu meKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8aHus K yC108Ui0 U 0m YCi08us K mpebo8anuio);

®  MOOenupo8ams paccysHcoenus npu NOUCKe peueHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

®  gblOeNAMb IMAansl peulenus 3a0adu U cO0epHCanue Kaxrcoo2o smand;

®  YMemb 8b10UPAMb ONMUMATLHBIL MEMOO PeueHuUs 3a0ad U 0CO3HABAMb 8bIOOP Memood, paccmMampueams pasiuyHvle
MemoObl, HAXOOUMb PA3HbIe PeuleHUsl 3a0aylU, ecil 603MONCHO,

®  QHATUBUPOBAMD 3AMPYOHEHUS NPU PEeUleHUU 3A0aY,

®  GLINOAHAMb PA3IUUHbIE NPEOOPA308aHUS NPEOONCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBbLE 3A0ayU U3 OAHHOU, 8 MOM YUCTe
oopammule;

®  UHMEPNPEMUPOBAMb GbIYUCIUMENbHBLE PE3VIbMAMbl 8 3a0aye, UCCIe008amb NOLYYEHHOEe PeuleHle 3a0adl,

®  QHATUBUPOBAMDb BCEBO3MOIICHBLE CUMYAYUU B3AUMHO2O PACNONONCEHUL O8YX 00BLEKMOB U USMEHEeHUe UX XAPAKMEPUCTIUK NpU
COBMECTMHOM O0BUMNCEHUU (CKOPOCMb, 8peMs, PACCMOSHUE) NpU peuleHuu 3a0ad Ha 08udiceHue 08yx 00beKmo8 KaK 6 OOHOM, maxK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,

®  UCCE0068aMb 6CEBO3MOJICHBIE CUMYAYUU NPU DEUeHUU 3a0ay HA O8UJICEHUE NO peKe, PACCMAMpPUsams pasHvle CUCTEeMbl
omcuema,

L4 peutamo pa3H006pa3Hbl€ 3a0avu «Ha yacmuy,



®  pewams U 000CHOBLIBAMb CB0E pelleHUue 3a0ay (8blOelsimb MAmMeMamu4eckyld OCHO8Y) HA HAXO0JCOeHue Yacmu qucia u
YuCIa no e2o Yacmu Ha OCHO8e KOHKPEMHO20 CMbICAA OpoOuU;

®  0CO3HABaMb U 0OBACHAMb UOSHMUUHOCHb 3A0AY PA3HLIX MUNO08, CA3BIBANOWUX MPU BeIUYUHbL (HA pabOmMYy, HA NOKYNKU, HA
osuoicene), blOesIMb MU BETUUUHL U OMHOUEHUSL MEANCOY HUMU, NPUMEHIMb UX NPU PeueHUl 3a0ay, KOHCMPYUposams coOCmMeeHHble
30044 YKA3AHHLIX MUNOG;

®  gIAOemb OCHOBHLIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMeCU, CIILA8bl, KOHYEHMPAayuu,

®  pewams 3a0ayu Ha NPOYEHMbL, 8 MOM YUC/IE, CJLONCHBLE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCNOIL3YSI PA3HbLE CNOCOObL;

®  pewams no2uyecKue 3a0ayu Pa3HbiMUu Cnocodamu, 8 mom 4ucie, ¢ 08yMs O10Kamu u ¢ mpems O10Kamu OAHHLIX ¢ NOMOUBIO
mabauy,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U MEeOpPUU BEpOSIMHOCMEN HA OCHOBE UCNONb3068AHUS U3VUEHHBIX Memooo08 U
000CHOBbIBAMb peutene;

®  pewams HeCl0NCHbLE 3a0aUl N0 MAMEeMAMUYecKol CMamucmuxe,

®  081a0emb OCHOBHbIMU MEMOOAMU PEULeHUsT CIONCEMHbIX 3a0ay. apugmemuyecKkull, areedpaudeckutl, nepebop 6apuanmos,
2eoMempudecKull, 2paguyuecKkul, NPUMEHIMb UX 8 HOBbLX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBce1HeBHOII JKU3HU U IPH U3YYeHHH IPYTHX MPEIMETOB:

®  8blOCNAMb NPU PeueHUl 3a0ay XapaKkmepucmuKku paccmampuéaemoll 8 3a0aie cumyayuu, oOmiuyHvle om peaibhvlx (me, om
KOMOpbIX abcmpazupos8aniucy), KOHCMpYUpo8ams HO8ble CUMYayuu ¢ Y4emom 3mux Xapakmepucmux, 8 YaCmHOCMU, Npu peuenuu 3a0ay
HA KOHYEHMpayuu, y4umsléams niomMHOCHb 6eUIeCMEA;

®  pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs. PEANbHbIX CUMYAyUull, 8 KOMOPLIX He MmpeOyemcs mouHblll
BbLIUUCTIUMENbHBLL PE3YIbMan,

®  peuwams 3a0a4u HA OBUNCEHUE NO PEKe, PACCMAMPUBAsL PA3HbIE CUCEMbL OMCYemd.

CraTncTHKa H TeOpHs BEPOATHOCTEH



e Onepupogamsb NOHAMUAMU: CMOAOUamMble U KpY208ble OUazpammbl, mabauybl OGHHbIX, cpeoHee apughmemuieckoe, MeOUand,

Haubovulee U HauMeHblUlee 3HaYe s 8blOOPKU, PA3MAX 8bIOOPKU, OUCNEPCUs U CIAHOAPIMHOe OMKIOHEeHUe, CIVYAUHAS USMEHYUBOCHIb,
®  u381EKAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, epapuKrax;
® cocmasname mabauysl, CMpoUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,
®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NEPECMAHOBKU U COYemaHus, mpey2onvHuk llackans;
®  NPUMEHAMb NPABUTIO NPOU3EEOEHUSI NPU PeUeHUU KOMOUHAMOPHBIX 3a0ay,

®  Onepuposamv NOHAMUAMU: CAYYAUHBILU ONbIM, CIVYAUNBIU 8b100D, UCNbLIMANUE, dNeMEeHMAapHoe CryyatiHoe cobvimue (Ucxoo),

Kaaccuieckoe onpeoesenue 6eposmHoCmu Cyyaino2o cooblmus, onepayuu Hao CLy4auHbIMu coObIMUAMU;

®  npedcmasniamo UHGOPMAYUIO C NOMOUBIO Kpy2os Diliepa;

®  pewiams 3a0ayu Ha BbIYUCTIEHUE BEPOSIMHOCMU C NOOCUEMOM KOIUYEeCMEa 8APUAHMOE C NOMOUWbIO KOMOUHAMOPUKLU.
B noBceHeBHOI KU3HU U NPU U3YYeHHUH IPYTHUX PeIMeTOB:

®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPEoOPA308bI8AMb UHDOPMAYUIO, NPEOCMABIEeHHYI0 6 MAOIUYAX, Ha OUACPAMMAX,

epaguxax, ompaxcaruyio ceolUCmaa U XapaKkmepucmuKu peaibHblX npoyeccos U A61eHuUl;

L4 onpedeﬂﬂmb cmamucmudecKue xapakmepucmuxku 6‘b160p0K no ma6xzuua/w, auCIZPClMMCIM, 2paqbu1<a/w, 6bINOJIHANMb CPAGHEHUE 8

3A8UCUMOCIU OM YelU peuleHus 3a0adu;

®  OyeHUB8amMb EPOIMHOCHb PEAIbHBIX COObIMULL U ABTIEHULL.
I'eomerpuueckne purypbi

o Onepuposamv NOHAMUAMU 2e0OMEeMPULECKUX PUSYD;

®  u38lEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBANb UHGOPMAYUIO O 2eOMEeMPUYecKUx ueypax, npeocmaegienHyo Ha

uepmexncax;
®  NpUMeHAmMb 2eomempuieckue Gaxkmol 0 peulenus 3a0ay, 8 mom Yucie, npeonoaazarouux HeCKOJIbKO Wa208 peueHusl;
*  Qopmyruposams 8 NPOCMENUUX CLYUAAX CGOUCMBA U NPUSHAKU Queyp;

L4 00KA3b16AMb ceomempudecKkue ymeepofcdeﬂuﬂ;



®  gnademv CMaHOAPMHOU Kiaccugukayueli niocKux gueyp (mpey2oibHuUKo8 U Yyemvlpexy201bHUKOB).
B noBceHeBHOM KM3HU M IIPH U3YUYEHUM PYTUX PeIMETOB:

L4 UCNONIL308AMb CEOLUCMEA ceomempudecKux (])ueyp ons peutenus 3a0ay npakmuieckoeco xapakmepa u 30044 U3 CMEMNCHBIX

OUCYUNITIUH.
OTHOmEHNSs

o  Onepuposamb NOHAMUAMU. PABEHCMBO Qu2yp, paeHvie Queypbl, PABEHCMEO MPEY2OIbHUKOS, NAPANIEIbHOCHb NPAMbLX,
NepneHOUKYIAPHOCIb NPAMbBIX, Velbl MENCOY NPAMbIMU, NePHREHOUKYIAP, HAKIOHHASA, NpoeKyus, nooobue gueyp, nodobHvle ueypbl,
n000OHbBIE MPEY2OSIbHUKU,

*  npumensams meopemy Daneca u meopemy o0 HPONOPYUOHATLHBIX OMPEIKAX NPU PeUeHUU 3A0ay,

®  Xapakmepuzo8amv 63aUMHOE PACNOIOHCEHUE NPAMOU U OKPYICHOCMU, O8YX OKPYIHCHOCELL.
B noBce1HeBHOIi KU3HU U IPH U3YYE€HHUH IPYTHUX MPEIMETOB:

®  UCNONBL308aMb OMHOWEHUS OJIs peuleHUs 3a0a4, 603HUKAIOWUX 8 PealbHOU HCUSHU.
N3mepenuss u BbIYMcIeHUSA

e Onepuposams npedcmasgieHusmu o OIuHe, niowaou, ooveme kax eerudunamu. Ilpumensmo meopemy Ilughacopa, popmynve
niowaou, obvema npu peuleHuu MHO2OUA208bIX 3a0ay, 8 KOMOPbLIX He 8Ce OaHHble NPeoCmasieHbl SIBHO, d Mpeoyiom GblYUCIeHUl,
onepuposams 00Jiee WUPOKUM KOIUYECMBOM (QOpMYIL ONUHbL, NIOWAOU, 00BeMd, BbIYUCTAMb XAPAKMEPUCTMUKU KOMOUHayuil gueyp
(OKpyJHCHOCMEU U MHO20Y20/IbHUKOB) BbIYUCIAMb PACCMOAHUSL MeHCOY Queypamu, npumMeHsms mpueoHomempuieckue Gopmynvl Ol
8bIYUCTEHULL 8 DOJIEe CNIOJNHCHBIX CNYUASX, NPOBOOUNb 8bIYUCIEHUS HA OCHO8E PAGHOBEIUKOCTNU U PABHOCOCHABIEHHOCTU,

®  1P0OBOOUMb NPOCMbIE BLIYUCTEHUSA HA 00BEMHBIX meax,

*  opmynuposams 3a0a4u HA BbIYUCTEHUE ONUH, NIOWAOEl U 00BEMO8 U Peuams Uux.

B noBceHeBHOM KU3HU U NIPH U3Y4YEHHUH IPYTHX MPEIMETOB:

° I’lpOGOOUI’l’lb 6blYUCTIEHUA HA MeCmHocmu,

®  NpUMEHAMb POPMYIbL NPU BLIYUCTEHUAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 8 OKpyicarowell 0etcmsumenbHOCHu.



I'eomeTpuyeckue nocTpoeHust
e U306pasicamv ceomempuyecKue Guaypvl no MeKCmo8oOMy U CUMBOIbHOM) ORUCAHUIO;
®  CB0DOOHO ONEPUPOBAMNL YEPIMENCHBIMU UHCIPYMEHMAMU 68 HECTONCHBIX CVUASIX,

®  GLINOJHAMb NOCMPOEHUS MPEY20NLHUKOS, NPUMEHAMb OMOeIbHbLE MEMOObl NOCMPOCHU YUPKYIeM U TUHEUKOU U NPo8ooUmbs

npocmetiuiue UCCie008aHUS YUCIA PeUeHUl,

®  U300padcamv Munogvle NIOCKUe Queypol U 06veMHble meia ¢ NOMOWbLIO NPOCEUUUUX KOMALIOMEPHBIX UHCIPYMEHMOB.
B noBceHeBHOIi KU3HU U IPU U3YYE€HHUH IPYTHUX MPEIMETOB:

®  BLINOAHAMB NPOCMelUUe NOCMPOEHUs HA MECHHOCMU, He0OX00UMble 8 PEANbHOU HCUSHU,

®  OYeHUBAMb PA3ZMeEPbl PEANbHBIX 00BEKNO8 OKPYICAIOU e20 MUpa.
IIpeoOpa3zoBanus

e Onepuposame noHAmMuem 0BUNCEHUS U NPeodPaA306anLs N000OUs, 61a0emsb NpUemMamu HOCMpOoeHUs pueyp ¢ UCNOIb308aHUEM
0BUdICEHUT U NPeodPa308aHull NOOOOUS, NPUMEHAMb NOTYYEHHbIEe 3HAHUS U ONbIM NOCMPOCHUN 8 CMENCHbIX NPeOMemax U 8 peaibHblX
CUMYAYUsX OKpYAHcaouje2o Mupa,

o cmpoums Queypy, n000OHYI0 OAHHOU, NOIBL30BAMBCIL CBOUCMBAMU NOO0OUSL 011 0OOCHOBAHUS CBOUCME PUEYD,

®  NPUMEHAMb CBOUCMBA OBUNCEHUL OISl NPOBEOEHUS NPOCEUUX 0OOCHOBAHULL CBOUCE Pueyp.
B noBce1HeBHOI1 KU3HU U NPH U3YYEHUH APYTHX MPEIMETOB:

®  PUMEHAMb CEOUCMBA OBUICCHUL U NPUMEHSAMb NOO0OUE 0151 NOCIPOEHULL U BbIYUCTICHULL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PAZHOCHb BEKMOPO8, NPOU38e0eHUe 8eKMOPA HA YUCTIO, Y20l MeHCOY 8eKMOpAMU,
CKANApHOe Npou3eedenue 6eKnmopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 6eKMOpPA;

®  GLINOAHAMbL OelUCcmeUsi HAO GEeKMOPAMU (CIOJCEHUe, BbIYUMAHUE, YMHOMNCEHUe HA YUCIO0), BbIYUCTSAMb CKAISPHOE

npou3eedeHue, onpedeﬂﬂrnb 6 npocmedumx Caydasnx yeoi Meafcdy BEKMOpAaMu, 6bINOJIHANb pDA3JI0JHCEHUEe 6eKmopa Ha cocmasejisoujue,



NPUMEHAMb NOJYYEHHble 3HAHUA 6 qbuauke, noJjlb306AMbCAl d)OpMyJZOﬁ 6bIYUCTIEHUS pACCMOAHUA Meofcdy mo4Kkamu no u36€eCcniHobim

KOOpOUHAmMam, UCNONIb308AMb YPAGHEHUS (hucyp 01 peuleHus 3a0a4;
®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL 0I5l PEULeHUS] 2e0MeMPULEeCKUX 3A0ay HA blYUCTeHUe ONIUH, V2Tl08.

B noBcegHeBHOM KU3HU U IPH U3YYCHUH JIPYTUX NIPEAMETOB:

®  UCNONBL308AMb NOHAMUS EKMOPOB U KOOPOUHAM O/ peuleHUs 3a0a4 no husuxe, eeoepaguu u Opyeum y4eonvim npeomMeman.

HcTopusi MaTeMaTHKHU
o Xapaxmepuzoeamv 6K1A0 8blOAUSUXC MAMEMANUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX 00aacmell;
®  NOHUMamMb Poib Mamemamuxu 8 passumuu Poccuu.
MeTtoapl MATEMATHKH
e Ucnonwv3ys uzyuenHvle Memoovl, NPOBOOUMb 00KA3AMENbCMBO, BbINOIHAMb ONPOBEPAHCEHUE,;
®  guIOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUU OJis peueHUss MamemMamu4eckux 3a0au,

L4 UCNONIL3068aMb MameMamudecKue 3HAHUSA 05 ONUCAHUS BGKOHOMepHOCI%eﬁ 6 Oprofca;ou;eﬁ oelicmeumenbHoOCmu U
npous’ee()eﬂuﬂx uckyccmea,

L4 npumeHsamb npocmeﬁmue npocpammHuovle cpe()cmea U  9J1EeKMpOHHO-KOMMYHUKAUUOHHbLE CUCMEMbL NpU
Mamemamudyeckux 3a0ay.

JieMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTHUKH
3

peuienuu

L4 CBO6OI[HO OIICpUPOBATh™ IOHATUAMHA: MHOXECTBO, XapaKTCPUCTUKHN MHOXECTBA, 3JIECMCHT MHOXKECTBA, IIYCTOC, KOHCYHOC U

OeCKOHEUHOE MHOXCCTBO, IIOAMHOXKCCTBO, IPUHAIJIC)KHOCTD, BKIIFOUCHHUEC, PABCHCTBO MHOKCCTB, CII0COOBI 3aJaHuC MHOXCCTBA,
L4 3a/1aBaTb MHOXXCCTBA pa3HbIMU CHOCO6aMI/I;

L4 IIPOBEPATH BBIIIOJIHCHHUEC XaPAKTCPUCTHYCCKOI'O CBOMCTBaA MHOXKCCTBA,

% 351ech U nanee — 3HATh ONpPE/IEIEHNE TIOHSTHSA, 3HATH U YMETh JIOKa3bIBaTh CBOMCTBA (IIPU3HAKH, €CITH OHU €CTh) TIOHSATHSI, XapaKTEPH30BaTh CBSA3H C IPYTHMH
TIOHATHSIMH, TIPEJCTABIIAS OTHO MOHATHE KaK YacTh IEIOCTHOTO KOMITIEKCA, MCIIOIh30BaTh IOHSTHE M €0 CBOWCTBA MPH NPOBEICHUN PACCYKICHUH, JOKa3aTeIbCTB,

pelIeHu: 3a1a4.



o CBOGO[[HO OHGpI/IpOBaTb IIOHATUAMU:. BbICKA3BIBAHUC, HCTHUHHOCTb M JIOKHOCTH BBICKAa3bIBaHUsA, CIIOXKHBIC H HpOCTbIe
BBICKa3bIBaHUA, OTpI/ILIaHI/Ie BBICKaSBIBaHI/If/'I; HNCTHUHHOCTH U JIOJKHOCTH YTBep)KI[eHI/ISI u €ro OTpI/II_[aHI/ISI, OHepaLII/II/I Had BbICKA3bIBAHUAMM:
Y, WIH, HE; YCIOBHBIC BHICKA3bIBaHUSI (MMILTUKALINHN );

L] CTpOI/ITI) BBICKA3bIBAHUA C UCITIOJIB30BAHUEM 3aKOHOB anre6p1,1 BI)ICKaSI)IBaHI/If/'I.

B noBceaHeBHOI KM3HM U NPU U3YYeHUH APYTUX IPeIMETOB:

®  CTPOUTH PACCYKJICHUS HAa OCHOBE MCIOJIb30BAHUS MIPABUJI JIOTUKU;

L] HCIIOJIB30BaTh MHO>KECTBA, onepam/m C MHOXXECTBaMHU, UX rpa(bnqecxoe HpGI[CTaBJ'IeHI/Ie IJI OITMCAHUA peaJ'II)HBIX HpOHCCCOB
U SIBJICHUH, NIPU PEILIEHNH 3a7a4 APYTrUuX Y4eOHBIX MIPEIMETOB.

Yucaa

L] CBO60}IHO OHepI/IpOBaTL IIOHATUSIMU . HaTypaJ'H)HOG YHCJI0, MHOKECTBO HaTypa.]'H)HBIX YHCEII, LIEJIOC YNCIIO0, MHOXXECTBO IICJIBIX
YHUCCEII, O6I)IKHOBGHHa5[ leO6I), JCCATUYHAas )IpO6B, CMCIIaHHOEC 4YuCIJIO, paHI/IOHaJ'H)HOG YHUCJI0, MHOKCECTBO paIII/IOHaJ'IBHHX YHUCEII,
WPPAllMOHAJIBHOE YHCJIO, KOPEHb CTENEeHH N, JEUCTBUTEIIBHOE YHCIO, MHOXXECTBO JCHCTBUTENIBHBIX 4YHCEN, TE€OMETpHYECKas
UHTEpOpETalrsa HATypadbHbIX, LEIbIX, PAIIMOHATBHBIX, JCHCTBUTEIBHBIX YHUCEIT;

® TIOHMMAaTh U OOBSACHSTH Pa3HUILY MEXKTY TO3UIIMOHHON M HETTO3UIIMOHHON CUCTEMaMU 3aIHCH YHCET;

®  TIEPEBOJUTH YUCIIA U3 OJTHON CUCTEMBI 3aITUCH (CHCTEMBI CUMCIICHHS ) B IPYTYIO;

e JI0Ka3bIBaTh M HCIOJH30BaTh NMPU3HAKK AenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMBl ¥ NpOW3BEACHHS YHCET MPHU

BBITIOJTHCHUH BBIYHMCICHUH U PEIICHUU 3a1a4;
L4 BBIIIOJIHATD OKPYIJICHUC pAlMOHAJIBHBIX U UPPALUOHAJIBHBIX YHUCCII C 3a,I[aHHOﬁ TOYHOCTBIO,
L4 CpaBHHBATb JIEMCTBUTEINILHBIC YMCIIa Pa3sHbIMHA CHOCO6aMI/I;

L4 yrnopssa0o4nuBaTh 4YHUCJIa, 3allMCAHHBIC B BHU/C OOBIKHOBEHHOM U JECITUYHOMN I[pO6I/I, quciia, 3allMCaHHbIC C HCIIOJIB30BaHHUCM

apu(pMETHYECKOTO KBaIPaTHOTO KOPHs, KOpHEH cTeneHu Ooblie 2;

e nHaxomuth HOJl u HOK uncen pa3HpiMu crioco0amMy U HCHOJIB30BATh UX MPH PELICHUH 3a/1a4;



®  BBINOJIHATH BBIYMCICHHUS U NMPEOOpa30BaHMs BBIPAKECHUHN, COICPIKAIIMX JICHCTBUTENbHBIC YHCIa, B TOM YUCIE KOPHU
HAaTypaJIbHBIX CTEIICHEH.
B noBceHeBHOI KU3HU U NIPH U3YYEeHHUH IPYTUX PeIMeTOB:

®  BBINOJHATH ¥ OOBSICHATH PE3YJIbTATHl CPABHEHUS PE3yIbTATOB BBIYMCICHHN IPU PELICHUN MPAKTUYECKUX 3314, B TOM YHCJIE

MPUOJIMKEHHBIX BBIYMCICHUHN, HCIIOJIB3YSI pa3HbIe CIIOCOOBI CPAaBHEHUIA;

®  3amnKChIBaTh, CPABHUBATh, OKPYIJISATH YUCIIOBbIE JAHHBIE PEAJIbHBIX BEJIMUMH C UCTIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS,;

®  COCTaBJISITh U OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBbIE BBIPAXKEHUS NIPU PELICHUH MPAKTUYECKUX 3a]a4 U 3a/1a4 U3 JPYrux
y4eOHBIX MPEAMETOB.
ToxknecTBeHHbIe NPpe00pa3oBaHUs

e (CB000/HO ONIEPUPOBATH NOHITUSMHU CTENEHH C LIETIBIM U IPOOHBIM TIOKa3aTelIeM;

®  BBINOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTENIEHU C LENBIMU U IPOOHBIMU NIOKA3aTENSIMH;

L4 OIICpUPOBATH IMOHATUAMU «OJHOUIICH), «MHOI'OWICH», «MHOTOYJICH C OI[HOﬁ HGpGMCHHOﬁ», «MHOT'OYJICH C HECKOJIbKMMU

MEPEeMEHHBIMIY, KO (OULIMEHTHl MHOTOUJIEHA, «CTaHIApPTHAS 3alICh MHOTOWJIEHA), CTENEHb OJIHOWIEHA M MHOTOUJICHA;

e  cBOOOJHO BJaJETh IpUEMaMu MpeoOpa30BaHUs LENbIX U IPOOHO-PAllMOHATBHBIX BEIPAKEHHUI;

®  BBINOJIHATH PA3JIO’KEHHUE MHOTOUYWIEHOB Ha MHOXHTEIN Pa3HbIMH CHOCO0aMHU, C UCIIOJIb30BAHMEM KOMOWHAIMI Pa3IMYHBIX
MIPUEMOB;

®  HCIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyro Teopeme Bueta, ams moucka KOpHEW KBaJpaTHOTO TpeXwieHa U s
pelIeHus 3a/1a4, B TOM YHKCIIE 33]1a4 C apaMeTpaMH Ha OCHOBE KBAJ[PaTHOTO TPEXUJICHA,

®  BBITNOJIHATH JICJICHHE MHOTOWJIEHA HA MHOTOUIEH C OCTaTKOM,;

e  JIOKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW 1 KOPHEN CTENeHH N,

®  BBITNIOJIHATH MPe0OpPa30BaHUS BRIPAKEHUH, COEpKAIIUX KBaApaTHbIe KOPHU, KOPHU CTETIeHH N,

L4 CBO60,Z[HO ONICpUPOBATH MNOHATUAMU KTOKIACCTBO», KTOKACCTBO HA MHOKCECTBCH, «TOXKACCTBECHHOC npe06pa30BaHHe>>;

JokY = o
®  BBINOJHATH PA3IMYHbBIC TPEOOPA30BAHUS BRIPAKEHHUH, COACPIKAIIIX MO TYIH. ( * ) *



B noBcegHeBHOM KU3HA U IPH U3YYCHUU JIPYTUX NIPEAMETOB:

®  BBINOJHATH NPeoOpa3oBaHMs U JACHCTBHS C OYKBEHHBIMH BBIPAKEHHSIMH, YHCIOBbIE KOI((MUIIMEHTHl KOTOPHIX 3alUCAHBI B

CTaHAAPTHOM BH/JIE;
®  BBINOJIHATH MPEOOPA30BAHMS PATMOHAIBHBIX BRIPAKCHUN TPU PEIICHUH 33734 JPYruX y4eOHBIX IPEIMETOB;

®  BBINOJHATH NPOBEPKY MPABIOTOA00HS (PU3NIECKUX M XUMHUUECKUX (POPMYyNT Ha OCHOBE CPAaBHEHHS Pa3MEPHOCTEH U

BaJIEHTHOCTEIA.
YpaBHeHusI U HEPABEHCTBA

e (CB000/HO ONEpUpPOBaThH MOHATUIMU: YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHHS U HEPaBEHCTBA, ypaBHEHHUE,

ABJIAOIICCCA CICACTBUEM APYroro ypaBHCHHUA, YPaBHCHUSA, paBHOCHUIIBHBIC HA MHOXXCCTBE, PABHOCHJILHBIC npe06pasoBaH1/m ypaBHeHI/Ifl;

e pemath pa3HbIC BHIBI YPaBHEHHH M HEPABEHCTB M X CUCTEM, B TOM YHCIIC HEKOTOPhIe ypaBHEeHUs 3 U 4 cTeneHei, qpoOHo-

palOHAIBHEIE U UPPALMOHAIIBHEIE;
e 3HaTh TeopeMy Bueta /1 ypaBHEHHI CTENIEHU BBIILIE BTOPOI;
® [IOHMMAaTh CMBICII TEOPEM O PABHOCUJILHBIX U HEPABHOCHIIbHBIX MPe0Opa30BaHUSAX ypaBHEHUH U YMETh UX JJOKa3bIBaTh;

e BIAJCTHh Pa3HbIMU METOJAMHU pEIICHUs YpPaBHEHUH, HEPABEHCTB U WX CHCTEM, YMETb BbIOMpATh METO] PELICHUS U

000CHOBBIBATH CBOM BHIOOD;

L4 HCII0JIB30BaTh METOJA MHTCPBAJIOB JIA PCHICHUA HECPABEHCTB, B TOM 4YHCJIC ,I[pOGHO-paHI/IOHaJ'IBHBIX KW BKJIIOYAOIIMX B ce0s

HUppaluOHAJIBHBIC BBIPAXKCHUS,

L4 peuiaThb anre6panquKHe YPpaBHCHUS U HCPABCHCTBA U UX CUCTEMBI C IapaMETpaMu aJ'IFe6paI/I‘leCKI/IM u Fpa(i)I/I‘{eCKI/IM

MCTOaMMU,
L4 BJIaACTb Pa3HbIMH MCTOJaMHU N0KA3aTCIbCTBA HCPABCHCTB,
L4 peuiaTh YpaBHCHUA B LECJIbIX YUCIIAX,
L4 I/I306pa)KaTb MHOXXECTBA HA IIJIOCKOCTH, 3a/1aBAC€MbIC YPABHCHUAIMU, HCPABCHCTBAMHA U NX CUCTCMAaMMH.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH IPYTHX PEIMETOB:



®  COCTaBJISITH U pellaTh ypaBHEHUS, HEPABEHCTBA, MX CUCTEMBbI IIPU PELIEHUU 3a]1a4 JPYTrUX Y4eOHBIX IPEAMETOB;

®  BBINOJHATH OIEHKY IMPAaBAONOJA00MS pE3yIbTAaTOB, MOJyYa€MbIX IPU PELICHUN PA3IUYHBIX YpaBHEHHH, HEPAaBEHCTB U UX
CUCTEM NP PELIECHUU 3a7a4 JPYruxX yueOHbIX NPEIMETOB;

®  COCTaBJISITH U pelIaTh YPaBHEHUS U HEPABEHCTBA C IapaMeTpaMHU IPU PELICHUH 3ajay APYruX yueOHbIX IIPEIMETOB;

®  COCTaBJISITh ypaBHEHUE, HEPABEHCTBO UJIM UX CUCTEMY, ONMCHIBAIOIINE PEATIbHYIO CUTYALMIO WK IPUKIIAHYIO 3a/1a4y,
MHTEPIPETUPOBATH MOTYUEHHbBIE PE3YIbTATHI.
D yHKUUHA

e (CB000/HO ONEpUPOBATH NOHITUAMHU: 3aBUCUMOCTh, (YHKIIMOHAJIbHAs 3aBUCUMOCTD, 3aBUCHMasl U He3aBUCHMasl IEpEMEHHBIE,
GbyHKIMS, crocoObl 3aaHus (PyHKIIMHM, apryMEHT U 3HaueHue (QyHKIUHU, 00JIaCTh ONpPEEICHNUsS U MHOKECTBO 3HaUEHUsI (PYHKUUHU, HYJIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMHM, HauOoJblllee M HaWMEHbIIee 3HAYEHMs, YETHOCTh/HEUETHOCTh
(GYHKIMY, TEPUOAUYHOCTD (YHKIMH, TpaduK GYHKINH, BEPTUKAIbHAS, TOPU30HTANIbHAS, HAKJIOHHAs aCUMITOTHI; rpapuK 3aBUCUMOCTH,
HE sIBJISTIOIICHCS QYyHKITUEH,

® CTpouTh Tpaguku QPYHKIHN: TUHEHHOW, KBaAPATUYHOM, TPOOHO-TUHEHHOHN, CTETICHHON MPH Pa3HbIX 3HAYCHHSIX MMOKa3aTems

CTCTICHH, y = |
®  KCIOJIL30BaTh NPe0Opa3oBanus rpapuKka QyHKIUH y - f (x) AJIS HOCTPOEHHS rPadUKOB PYHKIUHN y = af (kx+b)+c ;

®  aHaJIM3UPOBATH CBOMCTBA (DYHKIMI U BUJ rpadrKa B 3aBUCUMOCTHU OT apaMeTpPOB;

e CBOOOJHO OMEpPUPOBATH MOHATUSAMU: MOCIEI0BATEIBHOCT, OTPAaHUYEHHAs MOCJIEeI0BATEIbHOCTh, MOHOTOHHO BO3pacTarolias
(yObIBaromasl) TMOCJIEI0BaTENbHOCTD, IMpelen IOCIeOBaTeIbHOCTH, apudMeTudeckas MpOorpeccus, TeoMeTpudecKas MpOrpeccus,
XapaKTePUCTUYECKOE CBOMCTBO apru(pMETHUECKOH (FreOMETPHUUECKOI ) MPOrpeccuu;

®  WCIIOJIb30BAaTh METOJ MaTeMaTHYeCKOW MHAYKIMHU Ui BBIBOAA (OPMYI, JOKA3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEILICHUS
3a/1a4 Ha JeJIMMOCTb;

®  JCCIIEIOBATh MOCIIEIOBATEIBLHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

L4 peuiaTtb KOM6I/IHI/IpOBaHHHe 3aga44 Ha apI/I(l)MCTI/I‘{eCKYIO N TCOMCTPUUICCKYIO IIPOT'PECCUH.



B noBcegHeBHOM KU3HA U IPH U3YYCHUU JIPYTUX NIPEAMETOB:

L4 KOHCTPYUPOBATH U UCCIICAOBATH (I)YHKI_II/II/I, COOTBCTCTBYIOIIHEC PCAJIbHBIM IIpOLUCCCaM U SABJIICHUAM, HHTCPIIPECTUPOBATH

IMOJIYYCHHBIC PE3YyJIbTaTbl B COOTBETCTBUHU CO CHCHI/ICI)HKOﬁ HCCIICAYEMOTIO MMpouccca NI ABJICHUSA,
L4 UCIIOJIB30BaTh rpa(bmcn 3aBHCUMOCTCH IJIg UCCIEAOBaHMA pCaJIbHBIX IPOUCCCOB U SIBJIGHI/If/'I;

®  KOHCTPYMPOBAThH U UCCIEAO0BATH (PYHKIMH PU PELICHUH 3a/1a4 IPYrUX y4eOHbIX IPEIMETOB, UHTEPIIPETUPOBATH

MOJIy4YE€HHBIE PE3YJIbTaThl B COOTBETCTBUHU CO CIIEHU(UKON y4eOHOTO MpeIMeTa.
CraTncTNKa M TeOpUs BepOSTHOCTEH
e (CBo0OoaHO omepHpoBaTh MOHATHAMH: CTOJIOYATHIE U KPYroBbIE AMArpPaMMBbl, TaOIUIbI JaHHBIX, CpPEJHEE apHU(PMETHUECKOE,

MeJMaHa, HauOoJplllee U HauMEHbIIee 3HaueHUs BBIOOPKH, pa3Max BBIOOPKH, AWCIEPCHUs U CTaHAAPTHOE OTKJIOHEHHUE, CcllydailHas

W3MEHUYUBOCTD;
e BbIOMpaTh Hanbosiee yAoOHBIN crioco0 mpeacTaBieHus nHOpMally, aJIeKBaTHBII €e CBOMCTBAM U LIEJISIM aHAJIU3a;
®  BBLIYHCIATH YUCIOBBIE XapaKTEPUCTUKU BHIOOPKHU;
e  cBOOOJHO ONIEPUPOBATH MOHATUSAMU: (paKTOpUA YHCIa, IEPECTAHOBKH, COYETAHUS U pa3MelIeHUs, TpeyroabHuK [lackans;
e CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CITy4alHBIN OIBIT, CIy4alHBINH BBIOOD, UCIIBITAHUE, JIEMEHTAPHOE CIydailHOE COOBITHE

(I/ICXOI[), KIIaCCUYECKOE OIIPCACIICHHUE BCPOATHOCTHU cnyqaﬁHoro CO6BITI/I$I, onecpanvnu Hang CJIy‘IaI;'IHBIMI/I CO6I>ITI/I$IMI/I, OCHOBHBIC

KOMOHMHATOPHBIE (POPMYJIBI;

e  CBOOOJHO OMEpPUPOBATH MOHATUAMU: CIIy4alHBIN OMBIT, CIy4allHbII BBIOOpP, UCIIBITAHUE, JIEMEHTAPHOE CIIydaliHOEe COOBITHE
(ucxom), KJIACCHUYECKOE OIpe/IeJIeHHe BEPOSTHOCTH CIIy4alHOTO COOBITHSA, OMEpalud HaJl CIy4alHbBIMU COOBITUSMU, OCHOBHBIC

KOMOHUHATOpHBIE (GOPMYIIBL;
®  3HATh IPUMEPHI CIYYalHBIX BEJIMYNH, U BEIYUCIIATH KX CTATHCTUYCCKUE XapaKTEPUCTHKH,
®  WCIOJIb30BaTh (GOPMYIIbl KOMOMHATOPHUKY MPH PEIICHUU KOMOWHATOPHBIX 3a/1a4;
®  pelarth 33/1a4M Ha BHIYMCIEHUE BEPOSITHOCTH B TOM YHCIIE C UCTIOTB30BaHUEM (HOPMYIIL.

B noBcenHeBHOM KU3HU U IPU H3YYECHHHU APYTUX IPEIMETOB:



®  TpEeACTaBIATH HH(POPMAIHIO O PeaTIbHBIX pOoIleccax U SIBICHUSX CIIOCOOOM, a/IeKBaTHBIM €€ CBOMCTBAM H LENIN
HCCIIeI0BaHUS;

®  aHAJIW3UPOBATH U CPABHHUBATH CTATUCTHYCCKUEC XaPAKTEPUCTUKH BBIOOPOK, TIOJYICHHBIX B MPOIIECCE PEIICHUS TPUKIIATHON
3a/1a4d, U3y9ICHHS PEATBHOTO SIBJIICHUS, PEIICHUS 33]Ia4d U3 APYTrUX YIeOHBIX MPEAMETOB;

®  OICHUBATH BEPOSTHOCThH PEATBHBIX COOBITHI U SBJICHUI B PA3IMYHBIX CUTYaIIHSX.
TexcToBbIe 3a1a4H

e Pemars mpocThIie U CIIOKHBIE 33]1a4H, a TAKKE 33]]a4d TOBBIIIICHHON TPYTHOCTH U BBIJICISTh NX MATEMATHIECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbBIC BUJIBI U THITHI 33/1a4;

®  WCMOJB30BaTh pa3Hble KpATKHE 3alMUCH KaK MOJEIH TEKCTOB CJOXHBIX 3a/a4 M 3a7ad IOBBIIICHHON CII0)KHOCTH JUIS
MOCTPOEHHSI TIOMCKOBOW CXEMBI M PEUICHHS 3ajlad, BHIOMpATh ONTHUMAIBHYIO U PacCMaTPUBAEMOW B 3aJade CHTYaI[MH MOJETh TEKCTa
3a1auu;

®  pas3mUyYaTh MOJETh TEKCTa M MOJEIb PEIICHUs 3aJaud, KOHCTPYHPOBATh K OJHON MOJIEIH PEUICHHs CIIOKHBIX 3a/1a4 Pa3HbIC
MOJICJTH TEKCTa 33]1auu;

e 3HaTh W MPUMEHATH TPH CrHoco0a TMOWCKa pemieHus 3amad (0T TpeOOBaHUS K YCIOBHIO W OT YCJIOBHUS K TpeOOBaHMIO,
KOMOMHHPOBAHHBIN);

®  MOJICIIMPOBATh PACCYKICHUS MIPU TIOUCKE PEIICHHS 3314 C IOMOIIBIO rpad-cXeMbl;

®  BBIJICJIATH 3TAIbI PEIICHUS 32/1a41 U COJICPIKaHUE KaXKJ0TO ITaIa;

e yMeTh BBIOMpATh ONTUMAJIBHBIA METOJ| PEIICHHSI 33]]aud ¥ OCO3HaBaTh BHIOOP METOJA, PACCMATPUBATh PAa3JIMYHBIC METO/IbI,
HAXOJIUTh Pa3HbIC PEUICHHS 3aa4H, €CIIH BO3MOXKHO;

®  AHANM3UPOBATH 3aTPYIHCHHS MIPU PEUICHUU 3a]1a4;

e  BBINIOJIHATH pa3jMyYHbIe MpeoOpa3zoBaHUs MPEIOKEHHON 3a/1adl, KOHCTPYHPOBATh HOBBIC 3a/1a4d U3 JAHHOW, B TOM YHCIIE
oOpatHbIe;

L4 HUHTCPpHIPCTUPOBATD BBIYUCIUTCIIBHBIC PC3YIIBTATHI B 3a1a4€C, UCCIICAOBATD INOJIYUCHHOC PCIICHUC 3a1a1U;



®  U3MEHATH YCIOBHUE 33/1a4 (KOJIMYECTBEHHBIC UJIN KAUECTBEHHBIE IaHHBIE), UCCIIEA0BaTh M3MEHEHHOE MPE0Opa30BaHHOE;

e  aHAIW3UPOBATH BCEBO3MOXHBIC CHUTYaIllMHd B3aUMHOTO PACIOJIOKEHHUS JIBYX OOBEKTOB M M3MEHEHHE MX XapaKTePUCTHK IPH
COBMECTHOM JIBIKCHHH (CKOpPOCTh, BPEMs, PACCTOSHHE) NMPH PEIICHWH 3a7ad Ha JBIDKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK W B
MIPOTHUBOTIOJIOKHBIX HAIPABJICHHUSIX, KOHCTPYHPOBATH HOBBIC CUTYAIlUU HA OCHOBE M3MEHEHHMSI YCIIOBUH 3a7a4u TIPU JABFKCHUH 10 PEKE;

®  WCCIIENOBaTh BCEBO3MOJXKHBIC CHUTYAIlMM TPU PEHICHUHW 3a7ad Ha ABIKCHHE 10 PEKEe, PacCMaTpUBAaTh Pa3HBIC CHCTEMBI
OTCYETa;

e pemaTh pa3HOOOPA3HbBIC 337]a4H «HA YaCTHY;

e pemath U 00OCHOBBIBaTh CBOE PELICHHE 33]au (BBIIEIAThH MATEMATUYECKYI0O OCHOBY) Ha HAXOXKJIEHHME YacCTH YMCIA U YHCcia

10 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBbICIA Ipo0u;
e OOBACHATH UIECHTHUYHOCTH 33/a4 PAa3HBIX THUIOB, CBA3BIBAIOIIMX TPU BEIMYMHBI (Ha paboTy, Ha MOKYNKH, Ha ABH)KECHHUE),
BBIJICNISATh OTH BEJIMYMHBI U OTHOILEHUS MEXAY HUMH, NMPUMEHSATh MX IpPHU pEHIeHWH 3aJad, KOHCTPYHMPOBAaTh COOCTBEHHBIE 3a/1a4

YKa3aHHBbIX TUIIOB;

L4 BJIAJICTG OCHOBHBIMH METOJaMU PEHICHUS 3aJa4 Ha CMECH, CIIJIaBbl, KOHICHTpALH, UCIIOJIE30BAaTh UX B HOBBIX CUTYAlIHUAX I10

OTHOIICHUIO K U3YYEHHBIM B IIpoliecce 00YUEHNUS;
e  pelaTh 33Ja4d Ha MPOLIEHTHI, B TOM YUCJIE, CI0KHbIE MPOIIEHTHI C 000CHOBAHUEM, HCIIONbB3YS Pa3Hble CIIOCOOBI;

L4 peliaTh JOrM4YCCKHUE 3aJa4u pa3HbIMU CHOCO6aMI/I, B TOM 4YHCJIC, C IBYM: OJIOKaMHU U C TpEM Onoxamu JaHHBIX C IIOMOIIBIO

TalJIuII;

L4 peuiaTtb 3aJadu I10 KOM6I/IHaTOpI/IKe H TCOpUH BepOHTHOCTeﬁ Ha OCHOBC HCIHOJIB30BAHUA H3YUCHHBIX MCETOAOB U

000CHOBEBIBATH PCUICHUC,
L4 peuiaTh HCCJIOKHBIC 3aa4H 110 MaTeMaTH4EeCKOM CTaTHUCTHKC,

L4 OBJIAICT OCHOBHBIMU MCTOAAMHU PCIICHUA CHOKCTHBIX 3aJa4: apI/Iq)MeTPI‘leCKPlﬁ, aHFe6pqueCKHﬁ, nepe60p BapHUaHTOB,
reOMeTquCCKHﬁ, Fpa(queCKHﬁ, IIPUMCHSATDH UX B HOBBIX 110 CPABHCHUIO C U3YUCHHBIMU CUTYyallUAX.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH IPYTHX PEIMETOB:



®  KOHCTPYUPOBATh HOBBIC IS JIAHHOW 3a/laydl 3aJlauHble CUTYAIlMH C YYETOM PEAIbHBIX XapaKTEPUCTHK, B YACTHOCTH, MPHU
pelieHun 3a7a4 Ha KOHIIGHTPAllMM, YYUTHIBATh IJIOTHOCTH BEIIECTBA; pelIaTh M KOHCTPYUPOBATh 3aJaud Ha OCHOBE PACCMOTPEHHS
peanbHBIX CUTYallMM, B KOTOPHIX HE TPEOYETCS TOUHBINA BEIYUCIUTEIbHBIN PE3yIbTaT;

e  pemaTh 33/1a4M Ha JIBMXKCHHE T10 PEKE, pacCMaTpuBas pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYMPOBATH 3aJJaYHBIC CUTYalIUH, IPUOJIMKEHHBIE K peaTbHOM 1eHCTBUTEIHHOCTH.

I'eomeTpuueckue purypsl

e  (CB00O/HO ONEpUPOBATH TEOMETPUUECKUMU MOHITUSIMU TIPU PEIICHUH 33]1a4 U TPOBEACHUN MaTEeMAaTUUECKUX PACCYKICHUI;

®  CaMOCTOATENbHO (OPMYJIMPOBATH OMNPEACIICHUS] T€OMETPUUECKUX (UTYp, BBIABUTATh THUIOTE3bl O HOBBIX CBOMCTBaxX M
MPU3HAKaX reoMeTpuuecknx (uryp u oOOCHOBBIBATH WJIM OMPOBEPraTh UX, 000OIIATh WJIM KOHKPETU3UPOBATh PE3Y/IbTaThl HA HOBBIC
KJIacChl (pUryp, MPOBOJUTH B HECIIOKHBIX CIIydasX KIacCU(PUKAINUIO GUTYP TI0 Pa3TUIHBIM OCHOBAHUSIM;

®  HCCIIEIOBATh YEPTEKH, BKIOYAss KOMOWHAIMU (UTYpP, U3BJIEKaTh, HHTEPIPETHUPOBATH M MPEOOPa30OBBIBATE MH(POPMAIIHIO,
MPEACTABICHHYIO Ha YepTekKaX;

e pemaTh 3a7a4d TEOMETPHUYECKOTO COJACPIKAHUS, B TOM YHUCJIE B CUTYaIUAX, KOTJa aITOPUTM PEIICHUS HE CICAYeT SBHO U3
YCJIOBUSI, BBITIOJIHATh HEOOXOIWMBIC JUIS PEIICHUs 3a7a4d JOTIOJIHUTEIbHBIE TOCTPOEHHUS, HCCIEA0BATh BO3MOXHOCTh NMPUMEHEHUS
TeopeM U GOpMYIT JUIS PEIICHUS 3a]1a4;

e  (dopMyIHpOBaTh U JOKA3BIBATh FT€OMETPUUYECKUE YTBEPIKICHHUS.

B noBceiHeBHOM KM3HU M ITPH U3YUYEHUH JIPYTUX MPeIMETOB:

® COCTaBJSITh C WHCIOJIb30BAHMEM CBOMCTB T'€OMETPUUYECKUX (UTYyp MaTreMaTH4YecKhe MOJENU JJIs pelIeHUus 3a1ad
MPAKTUYECKOI0 XapaKTepa U 3a/1a4 U3 CMEKHBIX IUCHUIUIMH, UCCIIEIOBATH MOJIydeHHbIE MOJACTH U UHTEPIIPETUPOBATH PE3yIbTaT.
OTHomeHus

L4 BrnaneTs noHsATHEM OTHOIIEHHUS KaK MCTAIIPEAMCTHBIM



e CcBOOOJIHO ONEpPUPOBATH MOHATHUSMHU: PABEHCTBO (UTYp, paBHBIE (UTYPHI, PAaBEHCTBO TPEYrOJHHUKOB, MapaJlIeNbHOCTh
NPSIMBIX, TEPIEHANKYISPHOCTD MPSAMBIX, YIJIBI MEXIY NPSIMBIMH, NEPIEHAUKYIAP, HAKIOHHAs, MPOEKUus, nogooue ¢uryp, mogodHsIe
¢burypsl, mogo0HbIe TPEYTOIHHHUKH;

®  HCIOJB30BaTh CBOMCTBA NOJOOMS M paBEeHCTBA (PUTYD MPH PELICHUHU 3aa4.

B noBceHeBHOI KU3HU U NIPH U3YYEeHHUH IPYTUX PeIMeTOB:

®  WCIIOJIb30BAaTh OTHOIIEHUS JJIs1 IOCTPOEHUS U UCCIEA0BaHMS MaTEMaTHUECKUX MOIeIeil 0ObEKTOB peaabHON )KU3HHU.
N3mepenus 1 BbIuMcIeHUSA

e (CBo0OomHO omnepupoBaTh MOHATHUSAMH JUIMHA, IUIOIIAJb, OOBEM, BEIMYMHA YIJa Kak BeJIMYMHAMH, HCIOJIb30BaTh
PaBHOBEJIMKOCTh U PAaBHOCOCTABJIIEHHOCTh MU PELICHUU 3a]ad Ha BBIYMCIIEHUE, CAMOCTOSITENIbHO MOJIy4aTh U HCIOJIb30BaTh (OPMYIIbI
JUIS BBIYHMCIIEHUH Momaze u oobeMoB GUryp, cBOOOJHO ONEpPUpPOBaTh MIMPOKUM HaOOpoM (GOpMYN Ha BBIYHMCICHHE NMPHU PEHICHUH
CIIOXHBIX 33/1a4, B TOM YHCJIE U 33/1a4 Ha BBIYUCIIEHUE B KOMOMHALIUSX OKPY>KHOCTH U TPEYTOJIbHUKA, OKPY>KHOCTH U YETHIPEXYTrOJIbHUKA,
a TaKkXKe C IPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOATENIBHO (POPMYIHPOBATH TMIIOTE3BI U IPOBEPATH UX AOCTOBEPHOCTb.

B noBcegHeBHOI KM3HH M IPH U3YyYEHHUH APYTUX NPEAMETOB:

e  CcBOOOJHO OnepupoBaTh (GOpMyJIaMH IPHU PELICHUU 3a7ad B JPYTrUX y4eOHBIX MpeaMeTax W IPHU MPOBEICHUHM HEOOXOIUMbIX
BBIYMCIICHUH B PEaJIbHOM JKU3HHU.

I'eomeTpuyeckne NnocTpoeHus

e  OmnepupoBaTb HOHATHEM HAaOOPa 31IEMEHTOB, ONPENENIAIOLIUX FECOMETPUUECKYIO (PUTYPY,

e  BIAJETh HAOOPOM METOJIOB NOCTPOCHUIN LIUPKYJIEM U JIMHEUKOMH;

®  IPOBOJUTH AHAJIU3 U PEATU30BBIBATH ATAIIbl PELICHUS 3a/1a4 Ha IOCTPOCHHUE.

B noBceHeBHOM KU3HU U NIPH U3Y4YEHHUH IPYTHX MPEIMETOB:
®  BBIIOJIHATH IIOCTPOEHUS HA MECTHOCTH;

L4 OLCHUBATH PasMEPbl PCAJIbHBIX 00BEKTOB OKpYyKaromero Mmmupa.



IIpeoGpazoBanus

e  OmnepupoBaTh JBIKEHUSAMH U IPe0OPa30BaHUSAMH KaK METAPEAMETHBIMHU MOHATHIMU;

® ONepuUpoBaTh IMOHATUEM JBWKCHUS U MpeoOpa3oBaHusi Mmoaodust mjis O0OOCHOBaHWM, CBOOOJHO BIJIAJIETh IPUEMaAMHU
nocTpoeHust (GUryp ¢ TOMOIIBIO JBM)KCHUH M IpeoOpa3oBaHHs MOJOOMS, a TakkKe KOMOWHAIMSIMH JIBUKCHUH, IBWKCHUU WU
peoOpa30BaHMIA;

®  WCIIOJIb30BaTh CBOICTBa JBUXKEHUI M MpeoOpa3oBaHUU AJI MPOBEIAEHMS] 0OOCHOBAHMS U JOKa3aTeIbCTBA YTBEP)KIECHUU B
TE€OMETPHUH U APYrUX YUeOHBIX MPEIMETAX;

®  [10JIb30BaThCsl CBOMCTBAMU JIBUKEHUH U MPeoOpa3oBaHUi IPU PELIEHUH 3ajay.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUH APYTHX IIPEIMETOB:

® TPUMEHSTH CBOMCTBA ABMUKEHUHN U MPUMEHATH TI0100ME JIJIs1 TOCTPOCHUI ¥ BHIYUCIICHHM.
BekTOpbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB000JHO ONEPUPOBATH MOHATUSAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, POU3BECHIE BEKTOPA HA YHCIIO, CKAJIIpHOE

IMPOU3BECACHUC BEKTOPOB, KOOPAWHATHI HA IIJIOCKOCTH, KOOPAWHATBI BEKTOPA,
L4 BJIaJICTG BEKTOPHBIM U KOOPAWMHATHBIM METOJ0OM Ha IJIIOCKOCTH JJIA PCIICHUA 3aJa4 Ha BBIYMCICHUC U 10KAa3aTCIIbCTBA,

L4 BBIIIOJIHATE C IMIOMOIIBIKO BEKTOPOB M KOOPAWHAT AOKA3aTCJIBCTBO M3BECTHBIX EMY I'COMETPUUYCCKUX (baKTOB (CBOﬁCTBa

CPEIHUX JIMHUN, TEOPEM O 3aMevaTeIbHbIX TOUKaX U T.I1.) ¥ MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (PUTYP;

®  WCIIOJIb30BaTh ypaBHEHUS GUTYp Ui PELICHUS 3a7a4 U CAMOCTOSITENIbHO COCTABIISITh YPaBHEHUS OTICIbHBIX MIIOCKUX QUTYP.
B noBceqHeBHOM KM3HU M IIPH U3YYECHUH APYTUX PeIMETOB:

®  WCIIOJIb30BaTh NOHATHUS BEKTOPOB M KOOPAUHAT VIS PELIeHUs 3a1a4 1o pu3uke, reorpaduu 1 ApyruM y4eOHbBIM MpeMETaM.
Hcropust MaTeMaTHKH

L4 IloHuMaTth MATEMAaTUKY KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAYyYHBIX 3HaHHI>'I, B YaCTHOCTH BJIAJICTh IIPECACTABIICHUAMUA 00

AKCUOMATHYCCKOM MMOCTPOCHUHU IT'COMETPUHN U ICPBUIHBIMU IPCACTABJICHUAMUN O HCCBKIINAOBBIX I'COMCTPHUAX;



paccMaTpruBaTb MAaTEMATUKY B KOHTCKCTC HCTOPHUH PA3BHUTHA HNUBWIM3alWUHU U UCTOPUU PA3BUTHA HAYKH, [IOHUMATL POJIb

MaTCMaTUKU B PA3BUTHU Poccun.

MeToabl MATEMATHKH

BJIaI[eTB SHAaHUSAMHU O Ppa3jrudHbIX METOJAaxX 00OCHOBaHMUS U OIIPOBCPKCHUA MATCMATHYCCKUX yTBep)KIICHI/II\/JI u

CaMOCTOATCIIbHO ITPUMCHATD HX;

BJIAJICTh HABbIKAMU aHaJlIn3a YCJIOBUA 3aJa4d U OMPEACTICHUA TOAXOAAIINX I pCIICHUA 3a4a4 U3YYCHHBIX METOJ0B UJIN UX

KOMOMHAIIHIA;

XapaKTCpU30BaThb MPOU3BCACHUSA NUCKYCCTBA C YHCTOM MATEMATUUICCKHUX SaKOHOMepHOCTCﬁ B IpHUPOAC, UCIIOJIB30BATh MATEMATUUCCKUE
3aKOHOMCPHOCTH B CaMOCTOATCIIBHOM TBOPYCCTBE

COIEPXKXAHUE TEMATHYECKOI'O IINTAHUPOBAHUA
Aareopa 9 kiace

Ne KoaunuecTBo
Pa3pennl, TeMbI B TOM uncje KP

n/n 4acoB

1 Ksagparnunas ¢hyHkmms 22

2 YpaBHEHHUs 1 HEPABEHCTBA C OJIHOM MEPEMEHHOU 14 1

3 YpaBHEHHUs 1 HEPABEHCTBA C IByMs MIEPEMEHHBIMU 16 1

4 ApudmMernueckas ¥ reOMeTpUIECKas MPOTPECCUN 16 2

5 DNIeMEeHThl KOMOMHATOPUKH M TEOPUU BEPOSITHOCTH 13 1

6 Hrtorosoe nmoBTOpeHue 21 1

Hroro: 102 8

1. KpagpaTuunas GyHKIus
Oynkuus. Bo3pacranue u yosiBanue ¢pynkuuu. KBagpatHeiil TpexuieH. PasnoskeHne kBaapaTHOTO TpexuwieHa Ha MHOXKUTEH. PemieHue
3a/la4 MyTeM BbIICJICHHS KBaJpaTa JBy4IeHa U3 KBaJpaTHOro TpexwieHa. OyHkmus y=ax2 + bx + ¢, e€ cBoiicTa, rpaduk. [Ipocreiimue

npeoOpazoBanus rpadukoB QyHKIMI. Penenne HepaBeHCTB BTOPOI CTETIEHH € OJTHOW MEPEMEHHOM.

Leab — BbIpaboTaTh yMeHHE CTPOUTH I'padUK KBaJApaTUYHONH (QYHKIMHM W TPUMEHATH IpadHuecKue IMpeJICTaBICHUs Ul pPELIeHUs
HEPABEHCTB BTOPO CTENEHU C OJTHOM NEPEMEHHOM.
3HaTh OCHOBHBIE CBOMCTBA (PYHKIMHA, yMETh HAXOAUTh MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTaHUs, YObIBAaHUS (DYHKIIHUH.

YMerhb HaxoauTh 00dacTh ompeieneHus M oONacTh 3HAYCHMH (QYHKIUHM, YUTaThb TpaduK (QYHKIUH. YMETh pelaTh KBaJapaTHBIE
ypaBHEHHS, ONPEIENIATh 3HAKU KOPHEH. YMETh BBIIOJIHATH PA3JIOKEHHE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTEIN. YMETh CTPOUTH Ir'paduk




dynkimu y=ax? , BBIIOJHATH IIpocTelinne INpeodpazoBaHus rpadukoB (YHKUMHA. YMETh CTPOUTH TpaduK KBAAPATUYHON (ByHKIIHH,
BBITOJIHATH MpOCTelIne npeodpa3oBaHus rpaguKoB QYHKIUH. YMETh CTPOUTH rpaduk KBAAPATUIHON PYHKIIUI» HAXOIUTH O TpaduKy
HyIH (QYHKIHH, TPOMEXKYTKH, TAe (DYHKIHS MPUHUMAET IOJIOKUTEIbHBIE M OTpUIATEIbHbIC 3HAYCHUSA. YMETh MOCTPOUTH Tpaduk
¢byHKkIMu y=ax2 W NPUMEHATh €€ CBOMCTBA. YMETh MOCTPOHTH rpaduk (yHKIUU y=ax2 + bX + ¢ M NMPUMEHATH €€ CBOICTBA. YMEThH
HAXOJUTh TOKH nepeceueHus rpaduka Kpagpatnanoit GyHKINU € OCIMHU KOOPIUHAT.
YMeTh pa3nokKUTh KBAIPATHBIM TPEXWIEH HAa MHOXKUTEIU. YMETh pellaTh KBaJpaTHOE ypaBHEHUE. YMETh pellaTh KBaJpaTHOE
HEPaBEHCTBO alNreOpanyuecKuM CrocoOoM. YMeTh pemaTrh KBaJpaTHOE HEPAaBEHCTBO C MOMOUIBI0 Tpaduka KBAIPATHUHOW (QYHKIHH.
YMmeTh pemaTh KBaJpaTHOE HEPABEHCTBO METOJOM HHTEPBAJIOB. YMETh HAXOJWTh MHOXECTBO 3HAYEHUH KBaapaTUYHOW (YyHKIUH.
Oynkius y=X", OnpenencHne KOPHs N-if CTEIICHH.
2. YpaBHeHHs M HEPABEHCTBA C 0J{HOIi MepeMeHHOii

[lenoe ypaBHeHHe U ero KopHH. JpoOHbIe paloHajbHbIE YpaBHEHMs. PernieHue ypaBHEHUI TpeTbel M YETBEPTOM CTENEHU C OJHUM
HEU3BECTHBIM C MOMOIIBIO PA3JIOKEHUsI HA MHOXKUTEIM U BBEJIECHHUS BCIOMOTAaTeIbHON mepeMeHHOW. HepaBeHcTBa BTOpOM cTEleHU ¢
OJHOU epeMeHHO. MeTo1 UHTEPBAJIOB.
Heap - cucremaTH3upoBaTh U 00OOMIMTH CBEIEHUS O PEIICHUU LIETBbIX U JPOOHBIX PAllMOHAIBHBIX YPaBHEHUU C OJIHOM MEpEeMEHHOM,
c(hopMHpPOBATH YMEHHE PEIIaTh HEPABEHCTBA BHIa ax>+bx+C>0 mmm ax?+bx+c<0, rie a He pasHo 0.

3. YpaBHeHHS ¥ HEPABEHCTBA C ABYMS llepeMEeHHBIMH
VYpaBHeHHE C IBYMS IEPEMEHHBIMU U €r0 rpa@uk. YpaBHEHHE OKPYKHOCTH. Pelienue cuctem, cogepkaliux 0JJHO YpaBHEHHE MEPBOH, a
JIpyroe BTOpOW cTeneHu. PenieHue 3a1ad METOJIOM COCTABJICHUS CUCTEM. PernieHue cUCTEM NBYX YpaBHEHUN BTOPOW CTENEHU C JBYMsI
MePEeMEHHBIMHU.
Heapb — BeIpaboTaTh yMEHUE pelIaTh MPOCTEUIIINE CUCTEMBI, COJIEPKAIUE YPABHEHHSI BTOPOU CTEMEHHU C ABYMS IEPEMEHHBIMH, U pPelliaTh
TEKCTOBBIE 33J]a4l C MOMOUIBIO COCTABIICHHS TAKUX CHCTEM.
3HaTbh METO/Ibl PEIICHUS YPABHCHHUIA:
a) pa3joKeHNe Ha MHOXKUTEIH;
0) BBEZICHHE HOBOM TIEPEMEHHOM;
B)rpaduyecKuii crocoo.
YMerhb pemiaTth LEIble YPaBHEHHUS METOJOM BBEJCHUSI HOBOHM NEPEMEHHON. YMETh pellaTh CUCTEMbI 2 YpaBHEHUH C 2 MEPEMEHHBIMU
rpaduyeckuM crnoco0oM. YMeTh peiaTh ypaBHEHHsI C 2 IEPEeMEHHBIMU CIIOCOO0M MOJICTAHOBKH U CIIOKEHUS. YMETh pellaTh 3a/1a4u «Ha
paboTy», «Ha ABMKEHUE» U IPYTHE COCTABICHHEM CHCTEM YPaBHEHUHU.

3. Apudmernueckas u reomerpuueckas nporpeccun (16 u)
Apudmernueckas u reomeTpudeckas nporpeccuu. @opmMysbl N-ro YieHa U CyMMbI N MEPBBIX YICHOB MPOTPECCHH.
Heab — nate nousTHE 00 apUPMETHIECKON 1 TEOMETPUUYECKOM MPOTPEeCcCUsX KaK YUCIOBBIX MOCIEA0BATEIBHOCTAX 0COOOTO BUIA.
Jlo0uTHCA IOHUMaHUS TEPMUHOB «WIEH IIOCIEA0BATEILHOCTIY, KHOMED WIEHA
MOCIIEI0BATEIBHOCTHY, «(POpMyIia n —TO YiIeHa apuPMETHUECKON TPOrPecCHm»
3HaTh GopMyly n —TO 4jeHa apu(METHUECKON MPOTPECCUH, CBOMCTBA YJICHOB
apu(pMeTHYECKON MPOrpeccuu, CrocoObl 3a1aHus apu(METHUECKON Iporpeccuu
YMeThb pUMeHATh (GOpMyITy CyMMbI N —[IEPBBIX YICHOB apu(METUUECKON MPOrPEeCCHH IPU PEIIeHUH 3a1a4



3HaTh, Kakasl [OCJIEJOBATEIbHOCTD SIBJIETCS M'€OMETPUYECKON, YMETh BBISABIATH, SIBISIETCA JIM IIOCIEN0BATEIbHOCTh N€OMETPUUECKOM,
€CJIM 21, TO HaXOIUTh (
YMeThb BBIYHUCIATH JIIOOOH WiIE€H TeOMETPUYECKON mporpeccud mo (opmyse, 3HaTh CBOMCTBA WICHOB I'€OMETPHYECKOHN MPOTPECCHH.
YMeTp npuMeHsTh (GOpMyNy HpU pEIIeHUH CTaHIAPTHBIX 33/7a4. YMETh HAaXOJUTh PAa3HOCTh apu(PMETHUECKOW Mporpeccu. YMeTb
HAXOJUTh CyMMY N TEPBBIX WICHOB apu(METHUECKON MPOTPECCHH. Y METh HAXOAUTh JTI000H UJIeH TeOMETPHUYECKON MPOTPEeCcCHr. Y METh
HaxOJUTh CYMMY N IIEPBBIX WICHOB T€OMETPUYECKOM ITPOTrPECCUU. YMETh PEIIaTh 3a/1a4u.

5. DJ1eMeHThbI CTATUCTHKHU U TEOPHH BEPOATHOCTEH
Komb6unaropnsle 3agaun. IlepectanoBky, pazmenenus, coueranus. [lepectanoBku. Pazmemenus. Coueranus BepostHoCTh ciiydaifHOTO
COOBITHSL.
3HaTh (hopMyJIbI UKCIIa IEPECTAHOBOK, pa3MELICHUH, COUETaHUI U YMETh M0JIb30BaTHCS UMHU.
YMmeTnb nobp30BaThCsl POPMYINON KOMOMHATOPUKHU MPY BBIUMCIEHUN BEPOATHOCTEN

7. IloBTopenne. Pemenne 3agay
3akperuieHue 3HaHWI, yMEHUI W HABBIKOB, TIOJYYCHHBIX Ha YpOKaX 1O JaHHBIM TeMaM (Kypc anreOps! 9 kiacca).

COJAEP KAHUE TEMATHYECKOI'O INTAHUPOBAHMU S
Auredpa 9 kinacc

Ne KoaunuecTBo
Pa3pennl, TeMbl B TOM uncje KP
n/n 4acoB
1 Ksagparnunas ¢pyHkmms 22 2
2 YpaBHEHHUs 1 HEPABEHCTBA C OJTHOM MEPEMEHHOU 14 1
3 VYpaBHEHHUs 1 HEPABEHCTBA C IByMs MIEPEMEHHBIMU 16 1
4 ApubdmMerrnueckas ¥ reOMETpUIECKas MPOTPECCUN 16 2
S DNIeMEeHThl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTH 13 1
6 Hrtorosoe noBTopeHue 24 1
Hroro: 105 8

1. KBagpaTtuunas pyHKuus
Oynxkius. Bo3pacranue u yosiBanue GpyHkiuu. KBaaparusiil TpexuieH. PaznoxkeHne KBaJpaTHOrO TpexuwieHa Ha MHOXKUTENU. Perienue
3aJja4y MyTeM BBIJICJICHUS KBajpaTa JIByWwIeHa U3 KBaJpaTHOTo TpexuieHa. dyHkuus y=ax2 + bx + c, e€ cBoiicTBa, rpaduk. [Ipocreitmue
npeoOpazoBaHus rpadukoB GyHKIU. Penienre HepaBeHCTB BTOPOH CTETIEHU C OJTHON EepEMEHHOM.
Leab — BbIpaboTaTh yMeHHE CTPOUTH I'padUK KBAJAPaTUYHONW (GYHKIMH U TPUMEHSTHh IpadUuecKue MpeICTaBICHUS Uil PELIeHUs
HEPABEHCTB BTOPOM CTENEHH C OJTHOM EPEMEHHOM.
3HaTh OCHOBHBIE CBOMCTBA (PYHKIIMHA, yMETh HAXOAUTh MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTaHUs, YObIBaHUS (DYHKIIUH.
YMerhb HaxoauTh 00dacTh ompeieneHus M 007acTh 3HAYCHMH (QYHKIUHM, YUTaThb TpaduK (QYHKIUH. YMETh pelaTh KBaJapaTHbIE




ypaBHEHHUS, OTIPEICIATh 3HAKU KOPHEH. YMETh BBIIOJIHSITH Pa3JI0KEHUE KBAJAPATHOTO TPEXUICHA HA MHOKHUTEIU. YMETh CTPOUTH IpaduK
(ynkimu y=ax? , BBIIOJHATH IIpOCTEHIINE TpeodpazoBanus rpadhukoB (GYHKUUHA. YMETh CTPOUTH TpauK KBAAPATUYHON (ByHKIIHH,
BBITOJIHATH MpOCTelIne npeoOpa3oBanHus rpagukoB GyHKIUNA. YMETh CTPOUTH IpadUK KBaApaTUUHOW (QYHKIMKW» HAXOAUTH MO rpaduky
HyI1 (QYHKIHH, TPOMEXYTKH, TAe (DYHKIHS NMPUHUMAET IOJIOKUTEIBHBIE M OTPUIATEIbHBIE 3HAYCHUS. YMETh TOCTPOHUTH Tpaduk
GbyHKIMU y=ax2 ¥ NPUMEHATH €€ CBOMCTBA. YMETh MOCTPOHTH rpaduk (GyHKIUMU y=ax2 + bX + ¢ ¥ IpUMEHATH e€ CBOHCTBA. YMETh
HAXOJUTh TOKH niepeceueHus rpaduka KBagpaTtnanoit GyHKINU C OCAMHU KOOPIUHAT.

YMeTh pas3nokHuTh KBAIpaTHBIA TPEXWIEH HAa MHOXXHTEIM. YMETh pellaTh KBaJpaTHOE YpaBHEHHE. YMETh peliaTh KBaJpaTHOE
HEPaBEHCTBO alNreOpanyuecKuM CrocoOoM. YMeTh pemaTh KBaJpaTHOE HEPAaBEHCTBO C MOMOMIBIO TpaduKa KBAIPATHUYHOW (QYHKITHH.
YMeTp pemaTh KBaJIpaTHOE HEPABEHCTBO METOJOM HHTEPBAJIOB. YMETh HAaXOJIUTh MHOKECTBO 3HAUYCHWH KBaJpaTHYHOW (YHKIWH.
Oynkius y=X", OnpenencHne KOPHs N-if CTEIICHH.

2. YpaBHeHHs M HEPABEHCTBA C 0J{HOIi MepeMeHHOii

[lenoe ypaBHeHHe U ero kKopHU. [[poOHble panmoHanbHbIE ypaBHEHHs. PelieHue ypaBHEHUH TpeThell M YETBEPTOM CTENEHH C OJHUM
HEU3BECTHBIM C MOMOIIBIO Pa3J0KEeHHs] Ha MHOXKUTEIN W BBEACHUS BCIIOMOraTelbHOM mepeMeHHOU. HepaBeHcTBa BTOpOUW CTENEHU C
OJHOU epeMeHHO. MeTOo1 UHTEPBAJIOB.
Hean - cucreMatn3upoBaTh U 00OOIIUTH CBEICHUSI O PEIICHUH IEIBIX U JAPOOHBIX PAIMOHAIBHBIX YPABHEHHH C OJIHOW MEpeMEHHOM,
c(hopMHPOBATh YMEHHE PEIIaTh HEPABEHCTBA BH 1A ax>+bx+C>0 mwmm ax?+bx+c<0, rie a He pasHo 0.

3. YpaBHeHHsI 1 HEPABEHCTBA C IBYMS NepeMeHHbIMU
VYpaBHeHUE C IBYMS NEPEMEHHBIMU U €ro rpaduk. YpaBHEHHE OKPYKHOCTH. Perienne cucrem, coiepkamux OJHO YpaBHEHHE TIEPBOM, a
Jpyroe BTOPOW CTeneHU. PemieHue 3aay METOJIOM COCTaBJICHUSI CUCTEM. PelieHne cucteM ABYX ypaBHEHHUUM BTOPOUM CTEMEHHW C JBYMS
IIEPEMEHHBIMU.
Leapb — BeIpaboTaTh yMEHUE pelIaTh IPOCTEUIIINE CUCTEMBI, COJIEPKAIUE YPABHEHHSI BTOPOU CTENEHHU C ABYMS IEPEMEHHBIMH, U pPelllaTh
TEKCTOBBIE 33/1a4 C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.
3HaTbh METO/Ibl PEIICHUSI YPABHCHMUIA:
a) pa3ioKeHNEe Ha MHOXKUTEIH;
0) BBEZICHHE HOBOM TIEPEMEHHOM;
B)rpaduyecKuii crocoo.
YMerhb pemiaTth L€Ible YpaBHEHHUS] METOJOM BBEJCHHS HOBOM NEPEMEHHOW. YMETh pelllaTh CUCTEMbl 2 YpaBHEHUN C 2 MEPEMEHHBIMU
rpaduyeckuM crnoco0oM. YMeTh periaTh ypaBHEHHS € 2 ePEeMEHHBIMU CIIOCOOOM TMOJICTAHOBKH U CIIOKEHHs. YMETh pelliaTh 33a4u «Ha
paboTy», «Ha ABMKEHUE» U IPYTHE COCTABICHHEM CHCTEM YPaBHEHUHU.

3. Apudmernueckas u reomerpuueckas nporpeccun (16 u)
Apudmernueckas u reomeTpudeckas nporpeccuu. @opmMysbl N-ro YieHa U CyMMbI N MEPBBIX YICHOB MPOTPECCHH.
Heapb — nate moHsATHE 00 apUPMETHIESCKON 1 TEOMETPUUYECKON MPOTPECCUIX KaK YUCIOBBIX MOCIEA0BATEIHHOCTAX 0COOOTO BUIA.
Jo0uThCA NTOHMMaHUsI TEPMUHOB «WJIEH MOCIEI0BATEIbHOCTY, KHOMED YJIeHa
MOCJIEIOBATENFHOCTIY, «hopMyiia n —T0 4ieHa apu(hMETHIECKOM TPOTPECCUI
3uaTh Qopmyny n —To uieHa apupMeTHIECKON IPOTPECCHH, CBONCTBA YUICHOB
apudmeTryecKoil mporpeccuu, crocoObl 3aaHus apuPpMEeTUIECKO Iporpeccun
YMeThb IpUMEHATh GOPMYTy CYMMBI N —TIEPBBIX YWICHOB apu(hMETHIECKON TPOTPECCHH MIPH PEIICHUH 3a1a4
3HaTh, Kakas IMOCJEI0BATEIbHOCTh SIBJISIETCS T€OMETPUUYECKOM, YMETh BBISBIATH, SBJSETCS JIU MOCIEA0BATEIBHOCTh T€OMETPUUECKOM,
€CJIM J1a, TO HAaXOIUTh (



YMeThb BBIYHUCIATH JIIOOOH WiIEH TeOMETPUYECKOW IMporpeccuu mo ¢Gopmyie, 3HaTh CBOWCTBA WICHOB I'€OMETPHYECKON MPOTPECCHH.
YMeTh npuMeHsTh (GOpMyNy NpPU pEIIeHUM CTAaHJAPTHBIX 33/7a4. YMETh HAaXOJUTh PA3HOCTh apu(hMETHUECKOW Mporpeccuu. YMeTb
HAXOJUTh CyMMY N MEPBBIX WICHOB apu(METHUECKON MPOTPECcCHH. YMETh HaXOJUTh JIF0OOOH YIEH reOMEeTpUYEeCKOil mporpeccuu. YMeTh
HaxOJUTh CYMMY N IIEPBBIX WICHOB T€OMETPUYECKOM ITPOTrPECCUU. YMETh PEIIaTh 3a1a4u.

COOBITHSL.
3HaTh GOopMYJIBI YKCIIa IEPECTAHOBOK, Pa3MEICHUH, COUeTaHHH U YMETh MOJIb30BaThCSI HMH.

5. DJIeMeHThbI CTATUCTHKHU U TEOPHH BEPOATHOCTEH
Kombunatopusie 3amaun. [lepectanoBku, pasmenienusi, coueranus. [lepectanoBku. Pazmenienns. Couetanus BeposTHOCTB CITy4aiiHOTO

YMmeTnb nonb30BaThCst POpMYINOi KOMOMHATOPUKHU MPY BBIUMCIEHUN BEPOATHOCTEN
7. IloBTopenne. Pemenne 3agay
3akperuieHue 3HaHUI, yMEHUI W HABBIKOB, TIOJYYCHHBIX Ha YpOKaXx IO JaHHBIM TeMaM (Kypc ainreOps! 9 kiacca).

KanennapHo-TteMaTnyeckoe INIaHUPOBaHUe MO ajaredpe — 9 Kiacc

No Paszen/ Tema ypoka KoJu-Bo OcHOBHbIE 3HAHUS ara np
yacoB TJIaH
Ksagpatnunas pyHkumus 22
1 | @ynknusa. O6nacTh onpeeICHUs | 1 YMeTh: BBIUMCIATH 3HAUEHUS (PYHKIUU B TOUYKAX, CTPOUTH IpaUKu
00J1aCTh 3HAYCHHI. (GYHKIIUN, pa3BUTh HABBIKK MMOCTPOCHUS IpaduKoB
2 | ®yuknusa. O6IacTs ONpeIeICHNs | 1 3Hatb: 001acTh onpezeneHus 1 001acTb 3HaYCHU I QYHKIUH.
00JacTh 3HAUYECHUH. YMeTh: HaxoOuTh OO0NacTh oOmpeaeiaeHuss U 00JacTb 3HAYCHHM
3 ®ynxims. O61acTh ONpeeeHUs 1 1 GbyHKIIUY, yuTaTh Tpaduk QyHKIHMH, onpeaeieHne GyHKiuu, rpaduka
00J1aCTh 3HAYCHHI. Gynxun
4 | CoiicTBa QyHKIHIA 1 3HaTh: OCHOBHBIC CBOMCTBA (DYHKITUH.
YMeTh: HaxXoAUTh MPOMEXYTKH 3HAKAlOCTOSHCTBA, BO3pacTaHUS,
5| Croficrea Gyniuii. Dnepeociepencenie I yObIBaHusT (QyHKUMIA, ompeaeneHue GyHKIuU, rpaduka GyHKIUH,
: : pa3BUTH HABBIKU YTEHUS IparKOB
6 | KBaagparHblif TpexuieH U €ro KOpHH 1 3Harh: O0OWMI BHUA KBAJAPaTHOIO TpexwieHa, (opMyly KopHEH
KBaJIPAaTHOTO YPaBHEHUS.
7 KBa,[[paTHLIfI TPEX4WICH U €TI0 KOPHU 1 YMers: penrath KBaJApaTHHIC ypaBHeUHI/I}I, ONpEACIATh 3HAKHA KOpHeﬁ, pemecHne
ITOJTHBIX W HECTIOJIHBIX KB. YPAaBHCHUMN
8 PasioxeHne KBapaTHOro Tpex4uieHa 3HaTh: PopMyITy pa3ioKeHHUs KBapaTHOTO TPEXWieHa HA MHOKHUTEIH.
9 YMeTb: BBINOJHATh Pa3JI0OKEHUE KBAJIPATHOTO TPEXUJICHA Ha

Paznoxenue KBaJApaTHOTI'O TPEX4YJICHA HA
MHOXKHTCIIN

MHOKHUTCJIN, IPUMCHCHUEC PA3JIMIHBIX CII0CO00B Pa3JIOKCHUSA HA
MHOXHUT. IPUMCHCHHUC PA3JIMYHBIX CII0CO00B Pa3JIOKCHUA HA MHOXKHUT.
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KP Nel no reme «®@ynkuust. KBagpaTHsiii
TPEXWICH)

YMerT HAaX0AUTh KOPHHU KBAJPATHOI'0 TPEXYWIECHA U PACKJIAABIBAIOT €ro
HA MHOKHTEIH. Y MCIOT: HAXOUTh 00JIaCTh OMIPEICIICHUS U 001acTh
3HaYEHU

11

dyukuus y=ax?, ee cBoicTBA U rpaduK

3HaTh: CBOMCTBA QYHKINM y=ax>




YMeTh: CTpOUTH TpaguK GYHKIHU y=ax>

npeoOpazoBanus rpagukoB HyHKIUI

" BBIIIOJIHATH HpOCTefIL[IHe

12 | dynknus y=ax?, ee coiicTBa 1 rpadux 1 3HaTh: cBOMCTBA QYHKINM y=ax>
YMeThb: NPUMEHSTh CBOMCTBA (DYHKLHMU MPU BBIIOJHEHUH PA3IMYHBIX
3aJJaHNi, TI0 3aJJAHHOM TOYKe rpaduka HaXOJUTh a.
13 | I'paduk GyHKIIUH 1 3HaTh: GOPMYITy UIS BEIYMCICHUS KOOPIUHAT BEPIIUHBI TApAOOIIbI.
y=ax2 +nu yza(x-m)2 YMmeTh cTpouTh TpaduK KBagpaTnaHOH (hyHKIMN
14 T'paduk GpyHKIMH 1 y=ax?+n, y=a(x-m)?, y= ax? + 6x +c U 0TBEYaTh HA BONPOCHI
y=ax2 +nu
y=a(x-m)
15 | TMoctpoenue rpaduka KBaIpaTUIHOM 1 3HaTh: GOpPMYIy AJIsl BBIYUCICHUS KOOPAWHAT BEPLUINHBI apa0oJIbI.
byHKIIUN 3HaTh: omnpeaereHUe KBaApaTUUHON (QyHKIMH, €€ CBOICTBA.
16 | TToctpoenue rpaduka KBaJapaTHIHOM 1 YMeTh: CTPOUTH TpaduK KBagpaTHIHOH (yHKImE y=ax? + bx + c,
GbyHKIMH BBINIOJIHATH MpoCTeHine npeoOpa3oBaHus rpa@UKoB GYHKINM,
17 | Tloctpoenue rpaduka KBaIpaTHIHOM 1 HAXOJIUTh 10 TpaduKy HyIH (GYHKIIUU, TPOMEKYTKH, T (PyHKITUS
G yHKITIH MPUHUMAET MOJIOKUTEIbHBIE U OTPULIATEIbHbIE 3HAUEHUS. Y METh
18 KBaI[paTI/ILIHaH (bYHK]_H/I;[ U ee rpa(l)p]K 1 HaXoaWTb TOYKH IICPECCUCHUA rpa(bm(a KB&I[p&TH‘IHOﬁ Q)yHKHI/II/I C
OCSIMH KOOPJIMHAT.
19 1 3HaTh: CBOMCTBA CTETICHHON (PYHKIIMU C HATYpaJbHBIM [TOKA3aTEIEeM.
Dynxums y=ax" ZMeTL: CTpouTh rpaduk GyHKIHU y=x", pelaTh ypaBHEHHUS X" =a IpH
a) YETHBIX U 0)HEUYETHBIX 3HAUCHHUIX
20 1 3HaTh: onpeneraecHue KOpHs N- i cTeneHu, apudM. KOpHsI N- i CTETICHHU;
Kopens n-i1 crenenu. 3HATB, IPH KAKKX 3HAYCHHSX 2 HMEET CMBICH BHIPAXKEHHE '\/a .
VMeTh: pemarh ypaBHEHUS X" =a MPU YETHBIX U HEYETHBIX N
21 1 YMeTb: BbIpakaTh KOPEHb N-i CTENEHU U3 OTPULIATEIBHOTO YUCIIA
Kopensb n-ii crenenu. yepe3 apupMEeTHUECKU KOPEHb TOH K€ CTENEHH, BEIUUCIISTH KOPEHb N-
I CTENEHU C IOMOLIBIO KAIbKYJIATOpa
22 | KP Ne 2 «KBagparuunast GyHKIUS 1 €€ 1 YmMerts: pemath 3aaaun 1o teme «CrenenHas ¢pynkius. Kopens n-it
rpaduk». CTETICHI)
I'naBa |l. YpaBHenus u 14

HEPaBEHCTBA C OJHOM
nepeMeHHOM.
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Ilenoe ypaBHEeHUE U €ro KOpHU

3HATh OIIPE/ICIICHUE LIEJI0r0 YPABHEHMS, CTEIICHU YPABHEHUs, YMETh
HaxOJUTb KOPHU LENbIX YPABHEHUN

24 | Tlenoe ypaBHEHHE U €TO KOPHH 1 3HAET MOHATHE [EJIOTO PAIHOHATIBHOTO YPABHEHHUS U €T0 CTEIICHH,
METOJ] BBEICHNSI HOBOW IIEPEMEHHON. YMETh: pelIaTh YpaBHEHUs
BBEJCHUEM HOBOW IEPEMEHHOMU
25 | Pemenne OMKBaIpaTHBIX YPaBHEHH. 3HaTh CIIOCOO pelIeHNs] ypaBHEHUN METOJIOM BBE/IEHUS IIEPEMEH,
26 | Pemienwue 1esbIX ypaBHEHU YMETb pelliaTh OMKBaApaTHbIC YPABHEHMSI, yMEIOT PELIaTh YPABHEHUSI
TpPEThEW U YETBEPTOM CTENICHU
27 | JIpoOHbIe pallOHATIbHBIE YPABHEHHS. 3HAIOT 0 APOOHBIX PAIMOHAIBHBIX YPABHEHUAX, 00 OCBOOOKICHUH OT
28 | JIpoOHbIe paliioHaIbHbIE YPaBHEHUS 3HaMEHATeNs MPU PELIEHUH YPaBHEHUN. 3HAIOT aIrOPUTM PELICHUS
29 | Penienue ypaBHEHUI. JIPOOHBIX PalMOHANBHBIX YPAaBHEHHM, YMEIOT MMPUBOIUTH JPOOH K
00111eMy 3HaMEHATeINI0; YMEIOT pelaTh ApoOHbIE palliOHaIbHbIE
30 | PemieHre OMKBaIpaTHBIX YPAaBHCHH. 1 ypaBHEHUSI, MPUMEHSISI POPMYJITBI COKPAIIEHHOTO YMHOXEHUS U
pa3oKeHusl KBaJIpaTHOTO TpeXwieHa Ha MHOXKUTENH, PEIIaloT 1eJI0e
ypaBHEHHUE; IPOBOJSAT O0TOOp KOpHEH
31 | Pemrenue HEPaBEHCTB BTOPOii CTEMIEHH C 1 3HAKOT MOHSTHE HEPABEHCTBA BTOPOU CTETIEHHU C OHOM TIEPEMEHHON U METOJIBI
OJTHOM TIEPEMEHHO. UX PELICHUs, 3HaTh AJITOPUTM PELICHUS HEPABEHCTB BTOPOH CTETIEHU C OIHON
32 PemeHI/Ie HepaBeHCTB BTOpOﬁ CTEIIEHH C 1 MEPEMCHHOU, YMEIOT pelllaTh HEPABECHCTBA BTOPOU CTEIICHU C OAHOU gepeMeHHon,
o o YMEIOT CXeMaTHYECKH IO0Ka3bIBaTh rpa)Ky KBaJAPATHYHBIX () yHKIHNA
OJIHOH MepeMeHHOH.
33 | PerieHre HEPABCHCTB METOIOM 1 YMEIT NPUMEHSATH MeTO/l HHTEPBAJIOB NIPU pellieHNU HePaBEeHCTB
WHTEPBAJIOB. BTOPO# CTeNeHu C OIHOM nmepeMeHHOoi. [{poOHbIX palHOHAIBLHBIX
34 | PerieHre HEPABCHCTB METOIOM 1 HepaBeHCTB
HUHTEPBAJIOB
35 | PerieHrie HEPABEHCTB. 1 YMeTh: NPUMEHSATH aJITOPUTM PEILIEHUS] HEPAaBEHCTB BTOPOU CTEICHH,
YMEOT NIPUMEHATDb METOA UHTEPBAJIOB IIPH PCIICHUN HECPABEHCTB
36 | KP Ne3 «YpaBHEHHUS M HEPABEHCTBA C 1 YMeTh: peniaTth HepaBeHCTBA METOJOM MHTEPBAJIOB U C MIOMOIIBIO
OJIHO TIEPEMEHHOMN». rpaduka KBagpaTUIHON (YHKITHH.
YpaBHeHUSI M HEPABEHCTBA C 16
ABYMSH IEPEMECHHBIMH
37 | VpaBHeHHUE C IBYMs IEPEMEHHBIMU U €r0 1 3HATh U IOHUMATh YPaBHEHHE C ABYMs MEPEMEHHBIMH U €ro rpaduk,
rpaduk YMETh CTPOUTH I'paKK YpaBHEHUS MPAMOIL, OKPY)KHOCTH
38 | VpaBHeHHeE ¢ IBYMSI [ICPEMEHHBIMH H €T0 1
rpaduk
39 | I'paduueckuii ciocoO perieHus CUCTEM 1 3HATh, YTO KOOPJIUHATHI TOUYEK NepecedeHus rpauKoB ABISAIOTCS




YPaBHEHUH.

pELIEHUSIMU CUCTEMBI YPABHEHUM, -yMETh BHIOMPATh OTBET 110

PUCYHKY,
-YMETb peuaTh rpaguuecKy CUCTEMbl YpaBHEHUN

40 | T'paduyeckuii Criocod PEHICHHs CHCTEM YMeTh: pemaTh CUCTEMBI 2 YpaBHEHHH ¢ 2 IepeMEHHBIMU
YpaBHEHUHU rpau4ecKuM croco0OM, BEIpadOTATh HABBIKH MOCTPOEHUs rpaduKoB

41 | Pemienue cuCTEM ypaBHEHHI BTOPOi 3HaTh METO/BI PEIICHUN CHUCTEM JIBYX YPABHEHUN C ABYMS
CTEIICHHU. IIEPEMEHHBIMH, YMETh PEIIaTh CUCTEMBI, COJIEPKAIUE OJTHO YPAaBHEHHE

IIEPBOH, a IPyroe — BTOPOM CTEIEHHU.

42 | Pemnenue CHCTEM ypaBHEHHIA BTOPOi 3HaTh: croco0d MOJCTAHOBKH U CIIOCO0 CIOKEHUS PEILICHUSI CUCTEM.
CTETEeHU YMeThb: pemarh ypaBHEHUs C 2 IEPEMEHHBIMH CTIOCOOOM MOICTAHOBKH

43 | Pemnenue CHCTEM ypaBHEHHI BTOPOi YMeTh: periaTh CUCTEMBI YPaBHEHHUM BTOPOM CTENEHU crioco0aMu
CTENEeHU. DHEProcoepeKeHue. CJIOKEHHUS U TIOJICTAHOBKH, rpauuecKku

44 | Pemrenue 3a/1a4 C MOMOIIBIO CHCTEM YMETb COCTaBJIATh IPUUNHHO-CIIECTBEHHBIE CBS3U MEXAY JaHHBIMU B
YPaBHEHUI BTOPOU CTEIICHU 3a/1aue U COCTABJICHUU ypaBHEHUH, UCIOJIBb3YS (DOPMYIIBI;

45 | Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM -yMETh peliaTh CUCTEMbI YPaBHEHHUH pa3IUYHBIMU CLIOCOOAMHU
YpaBHEHUI BTOPOMW CTETIEHHU.

46 | PemeHue 3a1a4 ¢ MOMOIIBIO CHCTEM YMETb COCTaBJISITh IPUYNHHO-CIICICTBEHHBIEC CBS3U MEXIY JaHHBIMH B
YpaBHEHUN BTOPOW CTETIECHHU. 3a/1aye M COCTABJICHUH YPaBHEHUMN, UCTIONB3Ys (DOPMYJIBI,
DHeprocOepexeHHeE. -YMeTb pelIaTh CHCTEMbl ypaBHEHHH Pa3IMYHBIMH CIIOCO0AMH

47 | HepaBeHCTBa C ABYMS IEPEMEHHBIMHU. MMETB NPEACTABICHUE O PELICHUI HEPABEHCTB C ABYMs IIEPEMEHHBIMU,

48 | PemieHue HEPaBEHCTB C IBYMSI yYMeTb 300paxaTh Ha KOOPAUHATHOM MIIOCKOCTU MHOKECTBO PELIEHUI
IIEPEMEHHBIMHU. .HEpPaBEHCTB

49 | Perenne HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU

50 | CucreMbl HEPaBEHCTB C JIBYMSI 3HATh CHOCOOBI PELIEHUH CUCTEM, YMETh N300pakaTh MHOXKECTBO
IIEPEMEHHBIMHU. pEILIECHNI CUCTEMBI HEPABEHCTB € ABYMS IEPEMEHHBIMU HA

KOOPJMHATHOM INIOCKOCTU

51 | PemreHue cucTeM HEPaBEHCTB C IBYMSI 3HATh CIOCOOBI pElICHUH CUCTEM, YMETh: n300paxarh Ha
IIEPEMEHHBIMHU. KOOP/AMHATHOM IJIOCKOCTH MHOKECTBO TOYEK, IPEICTABIIAIONINX COO0M

0O0I1yI0 YacTh MHOXKECTB, 33/JaBa€MbIX HEPAaBEHCTBAMM.

52

KP Ned: «YpaBHEHUS U HEPABEHCTBA C
IBYMsI IEPEMEHHBIMU»

YMeTh: pemaTs CUCTEMBI 2 YPaBHEHUM € 2 IEPEMEHHBIMU
rpau4ecKkuM crocoOoM; penaTh 3a7a4l COCTaBJICHUEM CHCTEM
ypaBHEHMI; N300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH MHOKECTBO
TOYEK, NMPEJICTABIIAIOUINX cO00i1 0OIIYI0 YaCTh MHOKECTB, 3371aBa€MbIX
HEPAaBEHCTBAMH.




53 Apudmernyeckas u 16
reoMeTpu4ecKasi mporpeccuu
54 | TlocnenoBareIbHOCTH. DHEPTrOCOEpEKEHIE 1 -IIPUBOAMUTD IIPUMEPHI MOCIIEI0BATEILHOCTEM;
-YMETh OIPENENSTh YIEH MOCIeI0BaTENbHOCTH 110 (hopmyIie
55 | Onpenenenue apuGMETUIECKOM 1 3HATh OIPE/ICTICHUE apu(METUICCKOM TPOTPECCUH
IIPOrPECCUH.
56 | ®dopmysa N-ro wieHa apruMETHUECKOH 1 3HaTh: ONpeieNIeHne apu(PMETHUECKOM Iporpeccuu, NOHATHE
IIPOrPECCHUHN. (dopMyabl N-TO YieHa apuPMETHUIECKON TPOTPECCHH, CIOCOOBI
3a/1aHUS.
57 | ®opmyra N-To wieHa apupMETHIECKON 1 YMETb BBIBOJUTH (POPMYILY CYMMBI N MEPBBIX YIECHOB ap. MPOrPecCcui,
MIPOrPECCHUH. YMETb pellaTh YIpaXKHEHUs U 33J]a4i, B TOM YHUCJIE TIPAKTUYECKOTO
58 | Mdopmysa N-ro 4ieHa apruHMETHIECKOM 1 COIepXKAaHUS
MIPOrPECCHUH.
59 | ®opmyia cyMMBI N IEPBBIX YWIEHOB 1 3uate: Gopmynsl | u |l cymmbl N-wieHoB apudmMeTrnyeckoit
apu(pMeTHIECKON MpOrpeccun IIPOrPECCHUM.
60 | dopmysa CyMMBI N IIEPBHIX YIEHOB 2 YMeTh: HaXOAUTh CyMMY N OTPULIATENBHBIX UIIU TOJIOKUTEIBHBIX
apu(pMeTHYECKONH IPOrpeccuun YJICH.
61 | KP Ne 5 «ApudmeTrueckast Iporpeccus. 1 YMeTh: HaXOUTh N —bIi YWICH, CyMMY N-4JICHOB apru(PMETHIECKON
IIPOrpecCuu
62 | OnpeneneHue reoMeTpUIECKOM 1 -3HaTh ONPEIEICHUE F€OMETPUUECKOM IIPOTPECCHUH;
IIPOrpeccun -YMETb paclo3HaBaTh N€OMETPUUECKYIO IIPOIPECCUIO;
63 | ®opmysa N — ro 4ieHa reOMETPUIECKOM 1 -3HaTh JaHHYIO (OPMYILY U YMETb MCII0JIb30BaTh €€ NIPH PELICHUN
IIPOrpeccun 3ajad.
64 CDopMyJ'[a N —ro 4jaeHa FGOMeTqueCKOﬁ 1 YMeTh BBIYHCIIATH JTI000H UIeH FGOMeTqueCKOﬁ nporpeccuu 1mno
IIPOrpeccuun (dopmyrie, 3HaTh CBOMCTBA YJICHOB F€OMETPUUECKOM Mporpeccuu
65 | dopmysa cyMMBI N YIEHOB 1 -3HaTh U YMETb HaXOUTh CYMMY I'€OMETPUUECKOM ITPOrPECCUN T10
IrE€OMETPUYECKON IPOTPECCUU bopmyie.
66 | dopmysa cyMMBI Nl Y4ICHOB 1 YMeTb npuMeHATh (POpMYITy PH pEIIeHUH CTaHAAPTHBIX 3a1a4
T€OMETPUYECKOM ITPOrPECCUH
67 | ®opmysa CyMMBI Nl Y4ICHOB 1 3HaTh Gpopmyny cymmbl OeckoHedHol [Tl 1 ymeTs €€ npuMeHsTh Ipu
TrE€OMETPUYECKON IPOTPECCHU IpeCTaBICHNUH YKcia B BUe OOBIKHOBEHHOH 1poou
68 1

KP Neb6: «I"'eomerpuueckasi mporpeccus».

YMETb HaXOUTh HYKHBIN YJIEH TEOMETPUUECKOH IPOrPECCU;
10JIb30BaThCs OPMYIIO CYMMBI N YJI€HOB FeOMETPHUECKOM




pOTpeccu;
-IPEJICTABIISATH B BUJIE OOBIKHOBEHHOM JPOOU OECKOHEUHYIO
JIECSITUUHYIO Ipo0b

JIeMeHTbl KOMOMHATOPUKH U 13
TEOPHUHU BepPOSATHOCTEH
69 [Tpumepsl KOMOMHATOPHBIX 3a7a4 1 3HATh U IOHUMATh KOMOMHATOPHOE IPABUJIO YMHOKEHHUS, POPMYJIBI
YHCJIa IEPECTAHOBOK, PA3MENICHU, COUETAaHUHN
70 | PemeHre KOMOMHATOPHBIX 33/1a4. 1 3HaTh: KOMOWHATOPHOE MPABUJIO YMHOKEHHUSI.
DHeprocobepexeHue. YMmeTh: pemiaTb KOMOMHATOPHBIE 33a4U C UCII0JIb30BaHUEM KOMOWHAT.
npaBUjIa YMHOKCHUS.
71 | TlepectaHOBKH 1 3HaTh: (GOpPMyIy YMCIIa TIEPECTAHOBOK M yYMETh MOJB30BATHCS TPH
BBITIOJTHEHUH YITPAXKHEHUN
72 | TlepecTaHOBKH 1 YMeTh: MoJIb30BaThCS MIPU PEIICHUH 3a1a4 (HOPMYITOi epecTaHOBOK
73 | PazMerueHus 1 3HaTh: GOPMYIIBI YUCIIA PA3MEIICHUI
YMeTh: N0IB30BaTHCS UMM TIPU BBITIOJIHEHUU YIIPAXKHEHUN
74 | Pa3mereHus 1 YMeETh: MoNIb30BaThCs IIPU PEIICHUM 3a1au (HOPMYJIOH pa3MeIeHui
75 | Coueranus.DHEprocoepeKeHme 1 3HaTh (OPMYIIBI YKCIIa COYCTAHUA M YMETh TMOJIb30BATHCS UMU TIPH
pellIeHnu 3a1a4
76 | Coueranust 1 YMeTh BBIUUCIIATH YUCIO COUETAHUI
77 | OTHOCHUTENBHAS YACTOTA CITY4allHOTO 1 3HaTh MOHITHUE CIIYYallHOTO COOBITHS, YaCTOTHI COOBITHS,
COOBITHSL. OTHOCHUTEIIHOM YaCTOThI COOBITHSI.
YMeTh HaxoIUTh OTHOCUTENBHYIO YaCTOTY CIy4alfHOTO COOBITHS
78 | OTHOCHTEIbHAS YaCTOTA CIY4aifHOTO 1 3HaTh MOHATHE OJIATONIPUATHBIE UCXO/IbI, OTIPEICTICHUE BEPOSITHOCTH.
COOBITHSL. YMmeTh nonp30BaThes GOpMyI0it KOMOMHATOPUKY MPU BBIUKCICHUH
79 | OTHOCHTEIbHAS YaCTOTa CIY4alHOTO 1 BEPOSATHOCTEH
COOBITHS
80 | BeposATHOCTH PABHOBO3MOKHBIX COOBITHIA. 1 YMeTb: nob30BaThes GOPMYNIO KOMOMHATOPUKHU TPU BHIYHCICHUU
BEPOSITHOCTEH
81 | KP Ne7: «DnemMeHThl KOMOMHATOPUKH U 1 yMeThb pemiath 321244, HCIO0JIb3Ysl (POPMYJIbI KOMOMHATOPUKH M




TCOPHH
BEPOSITHOCTEI». DJHEprocOepekeHIe

TCOPUU BEPOATHOCTH

IToBTOpeHue. Pemenue 3a1a4 no 21
Kypcy ajareopsl / — 9 kiaccoB
82 | YncnoBbie BRIpaKEHHS. 1 YMeThb: BBIIOJMHATH JIEHCTBHS C PAlMOHAIBHBIMH YHCIAMH, CBOOOIHO
DHeprocOepexeHne BJIAJICTh HaBBIKAMH PEUICHUS TIPUM.
83 | BelpaxxeHus ¢ mepeMeHHBIMHU 1 YMeTb: HaXOJUTh 3HAYEHUS BBIPAKCHHH C NMEPEMEHHBIMH; HAXOIUTh
00J51aCTh OTNpeIeTICHUs
84 | JluneliHbIle ypaBHEHUS M KX CUCTEMBI 1 YMeTh periaTh JMHENHbIE YPABHEHUSI U UX CUCTEMBbI
85 | [IpeoOpa3oBaHMe ETBIX BRIPAKEHHH 1 YMeTh: ynpolieHus BblpakeHus
86 | [IpeoOpa3oBanue TPOOHBIX BHIPAKEHUAN 1 YMeTh: BBINOIHITH IPeoOpa3oBaHusl IPOOHBIX BHIPAKEHUIN
87 | Crenenp u e€ cBO¥CTBA 1 3HaTh: BCE CBOMCTBA CTENEHEH C LIEJIBIM MOKa3aTeIeM
88 | dyakuuu u uX rpaduKu 1 3HaTh: CBOMCTBA M3yUYE€HHBIX (DYHKITHI.
YMeTh: CTpOUTh UX TpadUKU, «IUTATh TPapuKm.
89 | Lensie ypaBHEHUS 1 YMeTh: pemats 1eNble ypaBHEeHUS
90 | PemeHue TeKCTOBBIX 3a/1a4. 1 YMeTh: COCTaBIATh YpaBHEHHUS 10 YCIOBUIO 3a/1a4H
DHeprocOepexeHHeE.
91 | PemieHue TEKCTOBBIX 3a/1a4. 1 YMeTh: COCTaBIATh YpaBHEHHUS 10 YCIOBUIO 3a/1a4H
DHeprocbepexeHue.
92 | KBagparHble ypaBHEHUS U UX KOPHU YMeTh: pemath KBaJip. ypaBHEHUs
93 | Pemenue MMHEWHBIX U KBaJAPATHBIX YMeTh: peuiaTh JMHEHHbIC H KBaJpaTHbIe HEPaBEHCTBA
HEPABEHCTB
94 | PemieHue TMHEWHBIX U KBAJPAaTHBIX 1 YMeTh: pemaTh IMHEeHHbIEe U KBaJpaTHbIE HEPaBEHCTBA
HEPABEHCTB
95 | Apudmernueckas 1 3uate: popmynsl | u Il cymmsl N-uneHoB apupMeTHIeckoi mporpecc.
nporpeccus. JHeprocoepexeHme YMeTh: TpUMEHATh (POPMYJIIbI K PEIICHHIO 33/1a4.
96 | 'eomeTpuueckas mporpeccus 1 3HaTh: POPMYILYy CYMMBI N YJICHOB F€OMETPHUYECKON IPOTPECCHH.
YMeThb: npuMeHATh (GopMyITy NPH peIIeHUH CTaHAAPTHBIX 3a1a4
97 | Pemenue 3asa4, npeanaraBnxcs Ha 1 YMeTb: BBINOJIHATH TECTHl HTOTOBOM aTTECTALUU MPOIUIBIX JIET
UTOTOBOM arTecTaluu
98 | Pemenue 3aa4, npeanaraBmuxcs Ha 1 YMeTb: BBINOJIHATH TECTHl HTOTOBOM aTTECTALUU MPOILIBIX JIET

HWTOTOBOM aTrTecTaluu




99-

Pewrenune 3amay, npeuraraBmnxcs Ha

VYMETh: BEIIOJIHATL TECTHI NTOTOBOM arTeCTaluu NpOUIbIX JICT

102 | uroroBoit aTTecranuu

103 | Amoecosas konmponvuas paboma Ne§ (2 YMeTh BBINOTHATH 33/IaHUS TI0O OCHOBHBIM TeMaM 9 Kiacca
yaca)

104

105 | AHanu3 UTOroBOi KOHTPOJILHOM PabOTHI YMeETh: BBINOJIHATh TECTHI UTOTOBOM aTTECTALIMU
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