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IInanupyemblie pe3yJbTaTbl OCBOCHHS Y4eOHOIrO mpeaMera

Juunocmuule pezyivmanboi:

1) BocnHMTaHHE POCCUICKON TPAKAAHCKOW HMICHTUYHOCTH: NATPUOTU3MA, YBaXKEHUS K
OtedecTBy, NpOLLIOE M HACTOAILEE MHOINOHALMOHAJIBHOrO Hapoja Poccum; oco3HaHue cBoel
THUYECKOM IPUHAJICKHOCTH, 3HAHME WMCTOPHUH, S3bIKA, KYJIBTYPHl CBOETO HApoJa, CBOEro Kpasd,
OCHOB KYJbTYpHOIO Haclequss HapoJoB Poccum M 4YemoBedecTBa; YCBOCHHME I'yMaHUCTHYECKHX,
JEMOKPAaTUYECKMX M TPAAMLMOHHBIX ILIEHHOCTEM MHOIOHAIlMOHAJIBHOIO POCCHICKOro OOIIECTBa;
BOCIIMTaHME YyBCTBA OTBETCTBEHHOCTH M J0JIra nepel Ponnnon;

2) popmupoBaHre OTBETCTBEHHOI'O OTHOIICHHS K YYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yyaroIuxcss K CaMOpPa3BUTHUIO M C€amMOOOpa30BaHUI0 HAa OCHOBE MOTHUBAlMM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOODY W TIOCTPOCHMIO JANbHEHINEeH WHIMBUAYAJIBHOW TpPaeKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKM B MHpe Ipodeccuil U NpodecCuoHaNbHbIX MPEIIOYTEHUH, ¢
Y4€TOM YCTOMUYUBBIX [T0O3HABATEIIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUSI YBAXKUTEIBLHOTO
OTHOILIECHHUS K TPYAY, Pa3BUTHUSA OIBITA y4aCTUs B COLMAIBHO 3HAYUMOM TPYAE;

3) opmMupoBaHUE 1LEIOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKU M OOLIECTBEHHOM MPAaKTHKH, YYUTHIBAIOIIEIO COLMAIBHOE, KYJIbTYpHOE, SI3BIKOBOE,
ITyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) popMHpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO M J00POKEITATEIHHOTO OTHOLICHUS K
JIPYrOMY 4Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpPE, A3BIKY, BEPE, IPAKAAHCKON MO3ULUH, K
UCTOpUH, KYyJIbTYPE, PEIIUTUH, TPALAULUAM, SA3bIKaM, LICHHOCTSAM HaponoB Poccun u HapoIoB MHpa;
TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTHMH JIOJABMHU M JOCTUTATh B HEM B3aUMOIIOHUMAHMS,

5) ocBoeHHE COIMAIBHBIX HOPM, MPAaBUII MOBEACHUS, poyicii U (HOPM COLHATBHON JKU3HU B
rpynnax M cooOuiecTBax, BKJOYas B3pOCIbIE M COLMAIbHbIE COOOLIECTBA; Y4acTUE B IIKOJIbHOM
CaMOYIIpaBJI€HUM U OOILECTBEHHOM MHM3HM B IIpeJesiaXx BO3PACTHBIX KOMIETEHUUH ¢ y4éToMm
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHUYECKHX OCOOCHHOCTEN;

6) pa3BUTHE MOPAIBLHOTO CO3HAHUS M KOMIIETCHTHOCTH B PEILICHHH MOPAJBHBIX MPOOJeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (pOpMHUpPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBE/IEHUS,
OCO3HaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopMupoBaHHEe KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIAHHYECTBE CO
CBEpCTHMKAaMM, AETbMH CTapIIero M MJaJIIero Bo3pacTra, B3pOCIbIMU B Ipoliecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKON, TBOPUECKON U IPYIUX BUJIOB JI€ATEIbHOCTH;

8) hopMupoBaHHe LEHHOCTH 3J0pPOBOrO M 0E30MacHOr0 00pa3a >KU3HU; YCBOCHHE MPAaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOTO TMOBEACHUS B YpPE3BbIUAHHBIX CHUTYyalUsX,
YIPOXKaOIUX )KU3HU U 30POBBIO JIFOEH, IPABUJI OBEACHUS HA TPAHCIIOPTE U HA 10pOrax;

9) bopMupoBaHHE OCHOB JKOJOTHYECKOW KYJIBTYPhl COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO  JKOJIOTMYECKOTO  MBIIUICHUs, pa3BUTUE OMNbITA HOKOJIOTMYECKH OPUEHTUPOBAHHOU
pedIeKCUBHO-01IEHOYHON M MPaKTUYECKON NIEATETbHOCTH B )KM3HEHHBIX CUTYallUsX;

10) oco3HaHMe 3HAYCHUS CEMbH B JKM3HU 4YeJOBEKAa M OOINECTBA, MPHHATHE IIEHHOCTH
CeMeNHHOM! KU3HH, YBAXKHUTEIBHOE U 3a00TIIMBOE OTHOIIEHUE K YJIEHaM CBOEH CeMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YepPe3 OCBOCHUE XYIOKECTBEHHOTO HACJe/Hs HapO0B
Poccun 1 Mupa, TBOPYECKOH ACATENBHOCTH SCTETUYECKOTO XapaKTepa.

Memanpeomemmubie pe3ynbmamal:

1) yMeHHe CaMOCTOSITEIBHO OMPENENIATh IEIH CBOCr0 OOyUeHHs, CTaBUTh U (HOPMYIUPOBATH
Ui ceOsl HOBBIE 3a/laud B yu€0e M MO3HABaTEeNbHOU NESTETbHOCTH, pa3BUBAaTh MOTHBBI U WHTEPECHI
CBOEH MM03HABaTEIbHON AEATEIbHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh IIYTH JOCTHIKEHUS LeNedl, B TOM 4YHCIe
albTepHATUBHbIE, OCO3HAHHO BbIOMpaTh HamOosee 3()PeKTUBHBIE CHMOCOOBI pElIeHUS YYeOHBIX U
[I03HABATENIbHBIX 33/1a4;

3) yMEHHE COOTHOCHTH CBOHM JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTBISTH
KOHTPOJIb CBOEH JESITEIBHOCTH B MPOLIECCE TOCTHKEHHS pe3yabTara, ONpeeNiaTh ClIocoObl 1eHCTBUMA
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B paMKax MPEAOXKEeHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHPOBATH CBOM JICHCTBHS B COOTBETCTBUU C
W3MEHSIOIICHCS CUTYallUEeH;

4) yMeHHE OIICHWBAaTh MPABHJIBHOCTH BBINOJHEHUS Y4eOHOM 3aaa4dd, COOCTBEHHBIC
BO3MOKHOCTH €€ pEeLICHNUs;

5) BnaJiecHHe OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, TPUHSATHUS PEIICHUN M OCYILICCTBICHHS
OCO3HaHHOT'O BbIOOPA B y4eOHOM! U M03HABATEIbHOM J1€ATEILHOCTH;

6) ymMmeHue  oOmpenensaTh IOHATHS, CO3JaBaTh OOOOILICHHUS, YCTAaHABIWBATh AHAJOIHWH,
KJaccu(uuupoBaTh, CaMOCTOSTENIHO BBIOMpPAaTh OCHOBaHMA M KPUTEPUU JUISl KiIacCUUKALMH,
yCTaHaBJIMBAaTh NPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYKIECHUE, YMO3AKIIOUEHHE
(MHOYKTUBHOE, I€IYKTUBHOE U I10 aHAJIOTUH) U A€aTh BbIBOABI;

7) yMeHUE co3aaBaTh, IPUMEHSTh U IPEOOPAa30BbIBATh 3HAKU U CUMBOJIbI, MOJEJIN U CXEMBI JUIS
peleHys yueOHbIX U 03HaBaTEIbHbIX 33a4;

8) cMBICI0BOE UTEHHUE;

9) yMeHHE OpraHM30BBIBATH Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JICATEIBHOCTH C
YUWUTEJIEM U CBEPCTHHKaMM; padOTaTh MHAMBUAYAIbHO M B IPYIIE: HAXOAUTH OOLIee pellieHue U
paspemiath KOH(MIMKTHI Ha OCHOBE COIVIACOBaHMSA MO3ULUN M yuéTa MHTEpecoB; (OpMyIupoBaTh,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHEe OCO3HAHHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBUH C 3agadyecid
KOMMYHMKAIUU JUIsl BBIPQXKEHHMSI CBOMX UYBCTB, MbICIIEH M NOTPEOHOCTEH; IUIAHUPOBAaHUSA M
peryisiliui CBOEH JeATeNbHOCTH; BIIAJICHHE YCTHOW W NHCbMEHHOW pEYbl0, MOHOJOIMYECKON
KOHTEKCTHOM PEYbIO;

11) hbopmupoBaHue U pa3BUTHE KOMIETCHTHOCTH B O0JIACTH MCIIOIb30BaHMS HH(POPMALIOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTMM; pa3BUTUE MOTHBALUMU K OBJAJCHUIO KYJIbTYpOM aKTUBHOIO
10JIb30BAHHUS CJIOBapsIMU u JIpYTUMHU HOUCKOBBIMU CUCTEMaMU;
12) ¢opmupoBaHHE W Pa3BUTHE OSKOJOTHYECKOTO MBIIUICHUS, YMCHHE TIPUMEHSATh €ro B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIbHON MIPAKTUKE U MPO(ECCHOHAIBHOW OpUCHTALIUH.

IIpeomemnvie pesynvmamot.

1) dbopmupoBaHue npeacTaBIeHUI O MaTeMaTHKE KaK O METOJE MO3HAHUsS JIeHCTBUTEIIbHOCTH,
ITO3BOJISAIOILEM OIUCHIBATH U U3Y4aTh PEAIbHBIE IIPOLECCHI U SBICHUS:

OCO3HaHUE POJIU MaTEeMaTUKH B pa3Butun Poccun u mupa;

BO3MOKHOCTb IIPUBECTU IIPUMEPHI U3 OTEYECTBEHHONM U BCEMHUPHOW HMCTOPUM MaTEMaTUYECKHUX
OTKPBITHH U UX aBTOPOB;

2) pa3BUTHE yMEHUH paboTaTh ¢ y4eOHbIM MaTeMaTHYECKUM TEKCTOM (aHaJIU3UpPOBaTh, U3BJIEKATh
HEeoOXouMYyI0 HMH(OpMAIHMI0), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIIM C HIPUMEHEHHEM
MaTeMaTHYeCKOM TEpPMUHOJIOTMM M  CHUMBOJMKH, MPOBOJIUTH KJIacCU(UKAIUM, JIOTUYECKHE
000CHOBaHUS, J0KA3aTEIbLCTBA MATEMATUYECKUX YTBEPKICHHIM:

ONEPUPOBAHUE MOHATUAMU: MHOXKECTBO, DJIEMEHT MHOYKECTBA, IIOJAMHOXECTBO, IPUHAIJIEKHOCTD,
HaXO0XJICHHE NepecedeHts], 00beJUHEHHSI TIOAMHOXKECTBA B MPOCTEHIIINX CUTYaIUAX;

pelleHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(pMeTHYECKUE JeHCTBUS;

IIPUMEHEHHE CcII0co0a MOKMCKa PEeIIeHUs 3a7jau, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCJIOBUS K
TpeOOBaHUIO WIIK OT TPEOOBAHHUS K YCIOBHUIO;

COCTABJICHME IIJJaHA PEUIeHUs 3aJa4d, BBIIEJICHUE JTallOB €€ pEIICHMs, WHTepIpeTanus
BBIYMCIIMTEIIBHBIX PE3YIbTAaTOB B 33/1a4e, UCCIIEJOBAHUE ITOJIYYEHHOT' O PELICHHUs 3aa4H;

HaxO0KJICHHE NPOLEHTAa OT YMCIIA, YHCIA MO IPOLEHTY OT HEro, HAXO0XKJIECHHS IPOLEHTHOTO
OTHOILIEHUE JBYX 4YHUCEJ, HAXOXKICHUsS IPOLICHTHOIO CHUXKEHUS WIM IPOLICHTHOIO ITOBBILICHUS
BEJINYUHBI;

pelIeHue JIOTUYECKUX 3a7ad4;

3) pa3BuTHE NMPEACTABIECHUHN O YHCIIE U YUCIOBBIX CUCTEMAX OT HATypalbHbBIX JI0 IEHCTBUTEIbHBIX
YHCeJl; OBJIAJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIbHbIX BHIYMCIICHUN:

ONEPUPOBAHUE MOHATUSAMH: HATypaJbHOE 4YHCJIO, LE€JI0€ 4YHCI0, OOBIKHOBEHHas JApoOb,
JecATUYHAs Ipo0b, CMEIIAHHOE YHCIIO, PAllHOHAIBHOE YHCII0, HPPALIMOHAIEHOE YHCIIO;




UCTIOJb30BAHMUE CBOMCTBA 4YHCET M 3aKOHOB AapU(PMETHYECKHX OIEpaluil ¢ 4YuciIaMH MpH
BBIITOJIHEHUH BBIUNCIICHUH;

WCIIONB30BaHUE MPHU3HAKOB Jenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIYUCICHUN U
pelieHuu 3a1ay;

BBIIIOJTHEHUE OKPYIJIEHUS YUCEl B COOTBETCTBUM C IIPABUIIAMU;

CpPaBHEHUE YHCEIT;

OLICHUBAaHUE 3HAYCHHUsI KBAIPATHOI'O KOPHS U3 IIOJIOKUTEIIBHOTO LIEJIOT0 YHUCIIA;

4) oBiajgeHHe CUMBOJIBHBIM SI3BIKOM aireOpbl, IpHUEMaM{ BBINOJIHEHUS TOXKIECTBEHHbBIX
peoOpa3oBaHull BBIPAKEHUH, pPEUICHUS YpaBHEHWH, CHCTEM YpaBHEHUW, HEPABEHCTB H CHCTEM
HEpaBEHCTB, YMEHHUS MOJEIHUPOBATh pealibHble CUTyallud Ha S3bIKE anreOpbl, HCCIeA0BaTh
MOCTPOCHHBIE MOJICIM C MCIIOJIBb30BAaHUEM ammapara anreOpbl, HHTEPIPETHPOBATH IOIy4YECHHBIN
pe3ynbTar:

BBIIIOJTHEHUE HECJIOXKHBIX MpeoOpa3oBaHUM ISl BBIYMCIICHUS 3HAYEHHUI YUCIIOBBIX BBIPAXKEHMI,
CoJIepKallMX CTEIEHU C HaTypaJbHbBIM IIOKA3aTesIeM, CTEIIEHH C LEJIbIM OTPULIATENIbHBIM [T0Ka3aTelIeM;

BBIIIOJTHEHUE HECJIOKHBIX IPeoOpa3oBaHUil LENbIX, JAPOOHO pPAlMOHAIBHBIX BBIPAKEHUN H
BBIPOKEHUI C KBagpaTHBIMH KOPHSMHU; PACKPBIBaTh CKOOKH, MPUBOJUTH IMOJOOHBIE CJaraeMsle,
MCTIOJIB30BATh (POPMYIIBI COKPALICHHOTO YMHOKEHUS;

pelleHue JIMHEHMHBIX W KBaJAPAaTHBIX YPaBHEHUM M HEPABEHCTB, YPAaBHEHHII U HEPABEHCTB
CBOJAILIUXCS K JIMHEHHBIM MM KBaJpaTHBIM, CHCTEM YpaBHEHHUH M HEPAaBEHCTB, H300pakeHUeE
peuIeHni HEPaBEHCTB U UX CUCTEM Ha YKCIOBOM MPSAMON;

5) oBmageHue cUCTEeMOM (YHKIIMOHAIBHBIX TOHATHH, pa3BUTHE YMEHHUS HCIOJIb30BaTh
(GbyHKIIMOHATBHO-TpauuecKre MpeICTaBICHHs ISl PEeIIeHUs Pa3IMYHbIX MaTeMaTHUYEeCKHUX 3a/1a4, IS
ONMCAaHUS U aHAJIN3a PEAIBHBIX 3aBUCUMOCTEM:

onpeJIeJIeHUE MOJIOKEHUSI TOUKH N0 €€ KOOpAUHATaM, KOOPJAMHATHI TOYKH 10 €€ MOJIOKEHUIO Ha
IIJIOCKOCTH;

HaxoXJAeHue mo rpaduky 3Ha4yeHWil (QyHKIMU, OONAcTU OMpeAeNieHUs, MHOXKECTBA 3HAYCHUH,
HyJlel (QYHKIMH, [POMEXYTKOB 3HAKOIOCTOSHCTBA, NPOMEXKYTKOB BO3pacTaHUs U yObIBaHUS,
HauOOJIBIIET0 ¥ HAMMEHBIIET0 3HAYeHUS (PYHKIINU;

MOCTpoeHUeE rpadyka TMHEHHON U KBaApaTUYHON (QYyHKIUH;

orepupoBaHue Ha 0a30BOM ypOBHE MOHATHSAMHU: IOCIEA0BATEIbHOCTb, apH(pMeTHUecKas
MIPOTPECCHs, TEOMETPUUECKAsl TPOTPECCUS;

UCIOJIb30BAHNE CBOWCTB JIMHEHHON M KBaJpaTUYHOM (GYHKUMH M UX TpadUKOB MpHU peIIeHUH
3a/1a4 U3 IpYrux yuyeOHbIX MPEIMETOB;

6) OBJIagEHHE T'€OMETPUUECKUM SI3BIKOM; Pa3BUTHE YMEHHs HCIOJb30BATh €ro JJs ONMUCAHUSA
MIPEIMETOB OKPYXKAIOIIET0 MHUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX IMpPEICTaBICHUM, M300pa3sUTENbHBIX
YMEHH, HAaBBIKOB N'€OMETPUYECKUX TOCTPOCHUM:

ONEpUPOBAaHUE TMOHATUSAMU: (QUIypa, TOYKAa, OTPE30K, NpsiMas, Jyd, JIOMaHas, Yro,
MHOT'OYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, NPAMOYTOJIbHUK U KBaJpaT, OKPYKHOCTb U KPYT,
MPSIMOYTOJIBHBIN Napajuieenunesi, Ky0, map; n3o00paxeHne n3ydaeMbIxX (GUTyp OT PYKH U C IIOMOIIBIO
JIMHEUKH U LIUPKYJIS;

BBITIOJTHEHUE W3MEpPEHUs JJINH, PAcCTOSHUM, BETMYMH YIJIOB C IOMOIIBIO WHCTPYMEHTOB IS
U3MEpPEHUH JUIVH U YTIIOB;

7) dopmupoBaHHE CHUCTEMAaTHYECKMX 3HAHMK O IUIOCKHX (QUTypaXx H HUX CBOHCTBax,
MIPEICTAaBICHU O MPOCTEWIIMX NPOCTPAHCTBEHHBIX TeJlax; pa3BUTHE YMEHUN MOJAEIUPOBAHUS
peanbHBIX CUTYallMid Ha SI3bIKE N€OMETPUH, MCCIEOBAHUS MOCTPOCHHOM MOJEIN C MCIHOJb30BAaHUEM
reOMETPHUECKUX MOHATHH M TEopeM, armapara aireOpsl, pelieHHsl TeOMETPHUECKUX M MPAKTUYECKUX
3a/1au:

orepupoBaHue Ha 0a30BOM YpOBHE TMOHATHAMHU: PaBEHCTBO (Uryp, MNapaIeIbHOCTh H
MEPIEeHIUKYJISAPHOCTD MPSIMBIX, YTl MEXAY IPSIMBIMU, IEPIEHAUKYIISAP, HAKIIOHHAS, TPOEKIINS;

IIPOBEJICHUE JI0KA3ATEIbCTB B TEOMETPUH;

orepupoBaHue Ha 6a30BOM ypOBHE MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BE/ICHUE BEKTOPA
Ha YUCJI0, KOOPAUHATHI HA IIJIOCKOCTH;



pelIeHne 3a/1a4 Ha HaXO0KACHHE T€OMETPUUECKUX BEJIUYMH (AJIMHA U PacCTOSIHUE, BETMYMHA yIia,
IUI0IIA/b) 0 00pa3liaM WK aJlrOpUTMaM;

8) oBiageHue NPOCTEHIIMMHU crocoOaMU IPEJICTaBICHUS M aHAJIM3a CTaTUCTUYECKUX JAHHBIX;
(dbopMHpOBaHHE MPEICTABICHUH O CTAaTUCTHYECKMX 3aKOHOMEPHOCTSX B pPEAJbHOM MHpPE U O
pa3NUYHBIX CcHoco0ax WX H3YYeHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOJIENAX; PAa3BUTHE YMEHHH
U3BJIEKaTh MH(OpPMAIMIO, MPEICTABICHHYI0 B TabauIax, Ha auarpaMmax, rpagukax, ONUCBIBaTh U
aHAJIM3UPOBATh MAaCCHUBBl UHUCJIOBBIX JIAHHBIX C IIOMOLIBIO IOAXOJAAIIUX CTaTUCTHYECKUX
XapaKTEPUCTHUK, HCIOJIb30BaTh IOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKPYXAlOIIMX SBICHHUN IIpU
IIPUHATUN PEILICHUI:

(bopMHpOBaHUE NPEJCTABIECHUS O CTATUCTMUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4aifHOrO
COOBITHS;

peleHre NpoCcTeNIINX KOMOMHATOPHBIX 3aa4;

OIIpe/IeJIEHUE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK UYHCIOBBIX HA0OPOB;

OLIEHUBAHME U BBIYMCIICHNE BEPOSITHOCTU COOBITHSI B IPOCTEHUIINX CIIydasiX;

HaJIM4Yue MPEICTABICHUS O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI, O pOJIU
3aKOHa OOJIBIINX YKMCET B MACCOBBIX SIBICHUSX;

YMEHHE CpaBHMBAaThb OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, IOJIYyYEHHBbIE B IIPOLECCE
pelIeHNs IPUKIAIHON 3a1auk, U3Y4ECHHsI PEAJIbHOTO SIBJICHMS,;

9) pa3BuTHE YMEHUI NMPUMEHITh U3YUEHHbIE IMOHATHUS, PE3YJIbTAaThl, METOJIbI JUIsl PELICHUS 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3a/1a4d U3 CMEXHbIX JTUCLMILUIMH C UCIOJIb30BAaHUEM IPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPUAJIOB, KOMIIBIOTEPA, MOJIb30BATHCSI OLICHKOW U MPUKUIAKOM HMpPU MPAKTHUECKUX
pacuerax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHUE PE3YJIbTATOB BBIYUCICHUH NIPU PELICHUH IPAKTUYECKUX 33]1a4;

BBITIIOJTHEHUE CPABHEHUS YUCEIl B PEAJIbHBIX CUTYaLUsX;

HCII0JIb30BAHNE YUCIIOBBIX BBIPAXECHUM MPU PEIICHUU NPAKTUYECKUX 3aJad U 3a4ad U3 JIpPYrux
y4eOHBIX IPEIMETOB;

peleHre NPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB (uUryp;

BBITNIOJTHEHUE MPOCTEUIINX MOCTPOCHUN U U3MEPEHUH Ha MECTHOCTH, HEOOXOIUMBIX B pealbHOMN
KU3HU.

BbimyckHUK HayuuTcs:i (A5 HMCHOJB30BAHMS B TOBCEAHEBHOW JKH3HH M olecrevyeHus:
BO3MO’KHOCTH YCIICIIIHOTO NMPOJO0JIKeHUs1 00pa30BaHusl Ha 0a30BOM yPOBHe)
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTHYeCKOI JIOTUKH

e OnepupoBaTb Ha 0a30BOM YpOBHE TOHATHSAMM: MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;

®  33]1aBaTh MHOKECTBA NIEPECYUCICHUEM UX JJIEMEHTOB;

® HaxOJUTh llepecedeHne, 00beIMHEHNE, TOAMHOXKECTBO B IPOCTEHIINX CUTYAIUIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMH: OIpeJeIeHHe, aKcuoma, Teopema,
JI0Ka3aTeNIbCTBO;

® [IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl MOATBEPKIEHUS CBOUX BbICKa3bIBAaHHM.
B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  UCMOJNB30BaTh TIpauyeckoe NpPEJCTABICHUE MHOXKECTB Ui ONHCAHUS peallbHBIX
MIPOIIECCOB U SIBJICHUH, PU PEIICHUH 33]1a4 APYTUX y4eOHBIX MPEIMETOB.
Yucaa

e OnepupoBaThb Ha 0a30BOM YpOBHE TMOHATHUAMHU: HATypaJbHOE YHCIO, LEJI0e YHCIIO,
OOBIKHOBEHHass  IpoOb, JAecATHYHAs JApoOb, CMeIaHHass JpoOb, palMOHAIBHOE  YHCIIO,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb;

®  HCIIOJIB30BAaTh CBOMCTBA YMCEN U IIPaBWJIa AEUCTBUMA MTPU BBIITOJHEHUH BBIYMCIICHU;

®  UCHOJIb30BaTh MPU3HAKKU JAENUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN U
pEILIeHNH HECIIOKHBIX 3a]1aY;

®  BBIOJIHATH OKPYIJIEHUE PALlMOHAJIBHBIX YACET B COOTBETCTBUHU C IIPaBHIIAMU;



®  OLEHMBATh 3HAYCHUE KBAJPATHOI'O KOPHS U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIIA;
®  pacro3HaBaTh PAalMOHAIbHBIC U UPPALMOHAIBHBIC YUCIIA;

e  CpaBHUBATh YHCIIA.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

®  OLIEHMBATh PE3Y/bTATHI BBIYUCICHUN IPU PEILICHUU PAKTUYECKUX 3aay;

®  BBIIOJIHATH CPABHEHHE YHCEIl B PEATIbHBIX CUTYaLUX;

®  COCTaBJIATH YHCJIOBBIE BHIPAKEHUS MPU PEIICHUHU NPAKTUYECKUX 3ajad U 3a7a4d U3 Jpyrux
y4eOHBIX TIPEAMETOB.

ToxknecTBeHHbIEe MPeOOPaA30BAHUA

e BhINOJHATH HECIOXKHBIE IPEOOpa3oBaHMsl JUIA BBIUMCICHMS] 3HAUEHUH YHUCIIOBBIX
BBIPAKEHUH, COAEPIKAIMX CTEIIEHU C HATYPaJIbHBIM I10KA3aTENIEM, CTEIICHH C LEIBbIM OTPULIATEIbHBIM
[I0Ka3aTeseM;

®  BBHINOJHATh HECIOXXHBIE NPeoOpa3OBaHUs LENbIX BBIPAKEHWH: pPaCKpbIBaTh CKOOKH,
IIPUBOAUTH MOAOOHBIE CIaraeMsble;

®  UCHOJB30BaTh (HOPMYJIBI COKPAIICHHOTO YMHOXEHHS (KBaIpaT CyMMBI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIPOILEHUS BIYUCICHUHN 3HAYEHUN BBIPAKECHUI;

®  BBINOJIHATH HECIOXKHBIE Pe00pa3oBaHusl JPOOHO-TMHEWHBIX BBIPAXKEHUN U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M NIPH U3YYEHHHU APYTUX NPeIMETOB:

e [IOHMMAaTh CMBICJI 3alICH YUCJIA B CTAHIAPTHOM BUJIE;

e  onepupoBaTh Ha 6A30BOM YPOBHE IOHATHEM «CTaHJApTHAs 3alHUCh YUCIA».
YpaBHeHNsI 1 HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YpOBHE IMOHSTUSIMU: pPaBEHCTBO, YHCIOBOE pPaBEHCTBO,
YPaBHEHUE, KOPEHb YPABHEHMSI, PEIICHUE YPAaBHEHHUs, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE
HEPABEHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbBIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASILNECS K TMHEWHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPaBHEHUM, HEPABEHCTB;

MIPOBEPATH, SIBJIAETCS JIM JAaHHOE YUCIIO PEIICHUEM YpaBHEHUs (HEPABEHCTBA);
pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;

e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBceaHeBHON KU3HM M NIPM U3YYEHHHU APYTUX NMPeIMETOB:

®  COCTaBJIATH U PEIATh JUHEWHBIE YPABHEHMS DU PELIEHUH 3a/1a4, BO3HUKAIOLIUX B IPYTUX
y4eOHBIX IpeaAMeTax.
DOyHKIUHT

e HaxoauTs 3HaueHune (PyHKIMU MO 33JJaHHOMY 3HAUEHHUIO apT'yMEHTa;

e HAaxoAUTh 3HAUEHHE apryMeHTa M0 33/JaHHOMY 3HAueHHIO (QYHKIUU B HECIO0XKHBIX
CUTYaLUsX;

®  OmIpeleNsTh MOJ0KEHHE TOUKH 110 €€ KOOpIWHATaM, KOOPIAUHATHI TOUKHU IO €€ TI0JI0KEHHUIO0
Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpadpuKy HaxOAUTh OOJIACTH ONpEIENEHHs, MHOXECTBO 3HAUCHWH, HYIH (YHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HAUOOJIbIIIEe U HAMMEHBIIIEe
3HaYeHUs QYHKIINH;

®  CTpOUTH rpaduK JUHEHHOHN QyHKINH;

® [pOBEPAThH, SBIAETCA JIM JAHHBIA rpapuKk rpa@uKkoM 3aJaHHOW (QYHKIMM (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATIEHOCTH);

e ompenensaTh NPUONMIKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH TIE€PECeUeHUs TIpauKoB
G yHKIH;

e omnepupoBaTh Ha 0a30BOM YypOBHE IMOHATUSAMU: IOCIIEIOBATEIBLHOCTh, apU(pMeTHUYECKas
IIporpeccusi, reoMeTpu4ecKasi Mporpeccus;



e pemarb 3aJaud  Ha [POTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HETOCPEICTBEHHBIM MOJICUETOM 0€3 MpUMEHEHUS (HOpMYIL.
B noBce1HeBHOI )KM3HM M IPU U3YYE€HHH PYTUX NPEAMETOB:

®  CIIOJb30BaTh TPaUKH pEaNbHBIX TPOLECCOB M 3aBUCHMOCTCH JUIS OMPENCICHHS HX
CBOKMCTB (HAHOOJbIINE M HAMMEHBIINE 3HAYCHHUS, IPOMEXKYTKH BO3pacTaHus M yObIBaHHS, 007IaCTH
IMMOJIOKUTCIIBHBIX U OTPULATCIIbHBIX 3HA4YCHUN U T.H.);

®  CIIOJH30BaTh CBOIMCTBA JIMHEHHOW QYHKIIMU U ee TpaduK MPH PEIICHUH 3aa4 U3 JPYTUX
y4eOHBIX MTPEAMETOB.
CTaTHCTHKA U TeOPHsI BEPOSITHOCTEMH

e lIMeTh mpeACTAaBICHUE O CTATUCTUYECKUX XapaKTEPHCTUKAX, BEPOSITHOCTH CIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4aX;

o pelaTtb HpOCTeI;'IIHPIC KOMGI/IHaTOprIe 3aaa4ynu MCTOAOM HpsAMOro M OpPraHU30BAHHOTO
nepebopa;

®  MPEICTaBJISATH JaHHBIC B BH/IE TAOJMII, THarpaMm, TpaduKoB;

e  uyuTaTh MH(POPMAIUIO, IPEICTABICHHYIO B BH/IC TaOJMIIbI, THArPaMMBbI, TpaduKa;

o OMpeaACIATL OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHKHU YHCIIOBBIX Ha60pOB;

o OLCHUBATL BEPOATHOCTDH COOBITHS B HpOCTefIHIHX ClIydasx,

®  UMETh MPEJACTABICHHUE O POJIH 3aKOHA OOJIBIIMX YKCET B MACCOBBIX SIBJICHHUSX.
B noBceHeBHOI )KM3HM M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

®  OICHUBATh KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM repedopa;

®  WMETh MPEACTABICHHE O POJIU MPAKTUYECKH JOCTOBEPHBIX U MATIOBEPOSTHBIX COOBITHH;

e CpaBHHMBaThb OCHOBHBIC CTATUCTHYECKHE XapPAKTEPHCTHKH, IOJyYeHHBIE B IPOIEcce
pemicHuA HpHKJIaIIHOﬁ 3aia4yu, U3y4CHUA pCAJIbHOT'O SBJICHUA,

®  OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHIA U SIBJICHUIN B HECIOXKHBIX CUTYaIUsAX.

TexcroBble 3a1aun

e Pemare HecJI0XKHbBIE CIO’KETHBIE 3a/1a4M PAa3HBIX THIIOB HA BCE apupMeTHIECKUE AEUCTBUS;

®  CTPOMTH MOJIENb YCIOBHA 3ajauu (B BUJE TaOIMIbI, CXEMBbI, PUCYHKA WM YpaBHEHH), B
KOTOPOM TaHbl 3HAUEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYMH, C LIEJIBIO IOMCKA PELICHUS 3a/1a4U;

®  OCYLIECTBJISITH CIIOCOO MOWCKa pelIeHUs 3a/ladk, B KOTOPOM PAacCCyKIAEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBAHUS K YCIIOBHIO;

®  COCTaBJIATH IIJIaH PELICHUA 3a/1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a/1a4U;

®  HHTEPHPETUPOBATH BBIYMCIUTENBHBIE PE3YyJbTaThl B 3aJaue, UCCIENOBATh MOJIYyYEHHOE
pelIeHne 3a1auu;

e  3HaTh pa3iIMyUe CKOpPOCTEH 00bEKTa B CTOSTUEH BOJIE, IPOTHB TEUEHUS U [0 TEUEHUIO PEKU;

e  pemarth 33J1a4M Ha HaX0XKJIEHUE YaCTU YNCia U YUCIIA TI0 €ro 4acTu;

e  pemarh 33Ja4d Pa3HbIX THIOB (Ha paboTy, Ha MOKYIKH, Ha IBU)KEHUE), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIICIATH ATH BETMYMHBI U OTHOLLIEHUS MEXKY HUMU;

®  HAaxXOIUTh NPOLEHT OT YHUCJA, YHUCIO MO TMPOLEHTY OT HEro, HaxoIuTh MPOIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBIIIEHUE BETNYNHBL;

®  pemaTh HECIO0XKHbBIE JIOTHUECKNE 3aJa4l METOJIOM PaCCyXACHHM.
B noBceaHeBHOI KU3HM U NIPU U3YYE€HUHU APYTUX NMPeIMeTOB:

e  BBIJBUIaTh I'MIIOTE3bI O BO3MOXHBIX NPEAEIBHBIX 3HAUEHUAX MCKOMBIX B 3ajjau€ BEJIUYUH
(nenatb NPUKUIKY).
HcTropust MaTeMaTUKU

e OmnuchBaTh OTACIBHBIE BBIAAIOIINMECS pPE3YJIbTaThl, MOJIYYEHHBIE B XOAE pa3BUTUSA
MaTEMaTHKHU KaK HayKHu;

e  3HATh IPUMEPHl MATEMATHYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3U C OTEYCCTBCHHOU H
BCEMHUPHOHN UCTOPUEH;



[ ] IIOHUMATh pOJII: MAaTCMATHUKU B paSBI/ITI/II/I POCCI/II/I.
Metoabl MATEMATHKH

e BpiOuparh NOAXOASIIMA W3YYCHHBIM METOJI JJisi PpEUIeHUsS M3YYCHHBIX THUIIOB
MaTeMaTHUYECKUX 3a1a4;

e [IpuBoauTh  mNpUMEpPHl  MaTEMaTUYECKHMX  3aKOHOMEPHOCTEH B  OKpYXKaromen
JEHCTBUTEILHOCTH U MIPOU3BEICHHUIX UCKYCCTBA.

BbINyCKHUK MOJIYYHUT BO3MO:KHOCTh HAYUHMThCS I o0ecriedeHHs] BO3MOKHOCTH YCHENIHOIO
NMPoA0JKeHNsI 00pa30BaHusi HA 6A30BOM U YIJIy0JI€HHOM YPOBHSIX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e  Onepuposamv  noHamusAMU:  ONpeoeleHue,  meopemd,  aKCUuomd,  MHOICECMBO,
Xapakmepucmuky  MHONCECmsd, 9J1eMeHm MHOJNCeCmed, nycmoe, KOHeuHoe U OecKoHeuHoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCDb, BKII0UEHUE, DABEHCNBO MHONCECE;

®  U300paddcamv MHOHCECMBA U OMHOULEHUE MHONCECTNE C NOMOWbIO KPY20os8 Jiliepa,

®  onpedensamv NPUHAONEHCHOCL INEMEHMA MHONCECMBY, 00beOUHEHUI0 U NnepeceyeHuUlo
MHOMCECMS;

®  3a0a8amb MHONCECMBO C NOMOWBIO NEPEUUCTIeHUs. DNeMEHMO8, CI0BECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JONCHOCMb B6bICKA3bIBAHUS,
ompuyanue GblCKA3bI6aHUL, ONepayuu HAao BbICKA3bIGAHUAMU. U, UIU, He, VCIO08Hble BblCKA3bIGAHUS
(umnauxayuu);

®  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULI.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  Ccmpoumbs YenouKu yMO3aKItOUeHUll Ha OCHO8E UCNOIb308AHUS NPABGUIL JIOUKIU,

®  LUCNOIB308aMb MHONCECMEA, ONEPAYUU C MHONCECNEAMU, UX epadhuyecKoe npedcmasieHue
0J1s1 ONUCAHUSL PEATIbHBIX NPOUECCO8 U SBTIeHUI.
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCET, MHONMCECHBO YelblX Yucell,
MHOJCECMB0 PAYUOHANILHLIX HUCE]l, UPPAYUOHAILHOE HUCLO, KBAOPAMHbBIN KOPEeHb, MHOMCECHBO
0elicmeUmensHblX Yucel, 2eoMempuieckas UuHmepnpemayus HamypaibHblX, YeablX, PAYUOHATbHBIX,
OelicmeumenbHbixX Yuce,;

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMbL BLIYUCIEHUS, 8 MOM HYUCIe C UCNONb308AHUEM NPUEMOE PAYUOHATbHBIX
8bIYUCTEHUU,

®  GLINOJIHAMb OKPY2IeHUE PAYUOHATILHBIX YUCE]l C 3A0AHHOU MOYHOCMbBIO,

®  CpasHusamv payuUoHAIbHbIE U UPPAYUOHATbHbIE YUCA,

®  npedcmasisAmb payUoHAIbHOE YUCTO 8 8U0e 0eCAMUUHOU Opoou

®  YNopsa0oOuUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0DLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  NpUMEHAMb NPABUNA NPUOTUNCEHHBIX GbIYUCICHUL NPU peuleHUul NpaKkmudecKux 3a0ad u
peuwteHuu 3a0a4 Opyaux yueOHvlX npeomemos;

®  GLINOIHAMb CPABHEHUE Pe3VIbMAmo8 GbIYUCIEHUL NPU peuleHUuu NPaKmuyeckux 3aoay, 6
MOM Yucie NPUOIUNCEHHBIX BbIUUCTIEHULL

® cocmasenamov U OYEeHUBAMb YUCTIO8blE GbIPANCEHUS NPU PeUeHUU NPAKmMUYecKux 3a0ay u
3a0a4 uz opyaux y4eOHvlX npeomemos;

®  3anucvleamv U OKPYeIAMb HUCT0Gble 3HAYEHUS PeanlbHblX GeIUYUH C UCNONb308AHUEM
PA3HLIX cucmem UsMepeHus.
ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

e  Onepuposamsv NOHAMUAMU CMENEeHU C HAMYPATbHbIM HOKA3AMmeneM, CMeneHu ¢ Yeablm
ompuyamenbHulM NOKA3amenem,



®  BLINOIHAMb NPeobPA308AHUS YENbIX BbIPANCEHULL: 0eUCmEUs ¢ 0OHOUNIEeHAMU (CNOJCEeHUe,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUICHAMU (CNIOJICEHUe, BbIUUMAHUE, YMHONCEHUE),

®  BLINOIHAMb PA3NONACEHUE MHOLOUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08: BbIHeCeHUe 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTI COKPAUWEHHO20 YMHONCEHUS,

®  gvidensamb K8AOpam CymMmbl U pA3HOCMU OOHOUIEHO8,

®  pacKIaAo0bIBamsv HA MHONCUMENU KBAOPAMHIL MPEXUIeH,

®  GLINOIHAMbL  NPeoOPA308AHUSL  BbIPAINCEHUU,  COOEPAHCAUUX — CMENeHU C  YeablMu
OMPUYAMENLHBIMU — NOKA3AMENSIMU, Nepexooums Om 3anucu 6 6ude CMmeneHu ¢ Yelvim
ompuyamenbHbiM NOKA3amenem K 3anucu 6 guoe opoou,

®  BHLINONHAMb NPeodpPa3068aHUsL OPOOHO-PAYUOHATLHBIX GbIPAJICEHUN. COKpaujeHue opooel,
npusedeHue aneeopaudeckux Opodel K 0Owemy 3HAMEHAmento, CIONCeHUe, YMHONCeHUe, OeleHUe
aneebpauveckux Opobet, 8036edeHue anreebpauyeckou O0podu 8 HAMYPATLHYIO U Yenyio
OMPUYAMENLHYIO CIMENeHb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPHCAUUX KBAOPAMHbIE KOPHU,

o guIdenAmMb K8AOpAm CyMMbul UIU PA3HOCMU OBYUIEHA 6 GbIPANCEHUSX, COOEPICAUUX
K6aopammbvle KOPHU,

®  BBLINOJHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPHCAUSUX MOOYTb.
B noBceHeBHO KM3HM U IPH U3YYEHUH APYTUX MPeAMETOB:

®  BLINOIHAMbL NPeodPA306aHUsl U OCUCMEUS C YUCIAMU, 3ANUCAHHLIMU 6 CMAHOAPMHOM
suoe;

®  BLINOIHAMbL NPeodPA308AHUS ANCEOPAUUECKUX BbIPANCEHUU NPU peuleHUul 3a0ay Opyaux
VUeOHbIX NPeoMemos.
YpaBHeHNsI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUEe, HEePABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HepaseHcmad, pasHOCUNIbHbLE YPABHEHUS, 001ACMb onpedeieHusl YpasHeHus (HepaseHCcmad, Cucmembl
VPABHEHU UNU HEPABEHCNB),

® pewams JUHElHble YPAGHEHUs U YPAGHEeHUs, CB00UMble K JUHEUHbIM C HOMOWbIO
MOACOECMBEHHBIX NPEOOPAZ06AHULL,

®  pewams KEAOpaAmHvie YPAGHEHUS U YPABHEHUS, C800UMble K K8AOPAMHBIM C NOMOWbIO
MOACOECMBEHHBIX NPE0OPA3Z08ANULL,

®  pewamsb OPOOHO-TUHEIHbIE YPABHEHUS,

*  pewamv npocmeriuiue uppayuonansivle ypasnenus euda | f (x) =a, \/ f(x)= \/ 9(x);

®  pewams ypasHeHus 8u0a x"=a ;

®  pewams yPasHeHUst CHOCOOOM PAZLONCEHUS HA MHOICUMENU U 3AMEHbL NePEeMEHHOU,

®  UCNOIB308aMb  MEMOO UHMEPBANO8 Ol peuleHus UYeavlx U OpOOHO-PAYUOHATLHBIX
HepaseHcma,

®  pewams TUHElHble YPAGHEHUS U HEPABEHCEA C NAPAMEMPAMU,

®  peuams HeCN0NCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peulamb HeC0NHCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NAPAMEMpPam,;

®  pewamb HECNONCHbIE YPABHEHUS 8 YEbIX YUCTAX.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

® cocmaeiameb U peulamv JUHeliHble U KEAOpamHvle YVPAGHEHUs, YPAGHEeHUs, K HUM
c800sWUeCs], CUCMeEMbl TUHEUHbIX YPAGHEHUN, HepaBeHCme Npu peuleHuu 3a0ay Opyeux yyeOHvlx
npeomemos;

®  BLINOIHAMb OYEHKY NPA8OONo000Us Pe3yTbmamos, NoAy4AemMblX NPU peuleHul TUHeHbIX U
K68AOPAMHbIX YPAGHEHUL U CUCMEM JIUHEUHbIX YPAGHEeHUL U HepaseHCmE Npu peuleHul 3a0ay opy2ux
VueOHbIX NPeoMemos;

®  guLIOUpamb COOMEEMCMBYIOWUE VYPABHEHUs, HEPABEHCMBA UAU UX CUcmeMbvl OJis
COCMABIEHUSI MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeabHOl CUMYayuu UiY NPUKIAOHOU 3a0adu;
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®  yMemb UHMEPNPEMUPOBAmMb HNOLYYEHHBIU NPU peuleHul YpaeHeHUs, HepaeeHCmed Uil
cucmembl pe3yibmanm 68 KOHmMeKcme 3a0anHOU PeaibHOl CUMYayuu Uil NPUKIAOHOU 3a0aiu.
DOyHKUMH

e Onepuposamv NOHAMUAMU: DYHKYUOHATLHAS 3A6UCUMOCb, QYHKYUS, epapuK dyHKyuu,
cnocoowl 3a0anusi YYHKYUU, apeymeHm u 3HaveHue QyHKyuu, ooaacmes onpeoeneHuss U MHONCeCmeo
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMEHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb QYHKYUU,
YeMmHOCMb/HeUemHOCMb (DYHKYUU,

® cmpoumbs epaguKy TUHEUHOU, K8AOPAMUYHOU YHKYUL, 00PAmMHOU NPONOPYUOHATLHOCMU,
Gyuxyuu euoa: y:a+L, y =% y=¥x, y=|x|;

X+b

®  Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNONB308AMb NPeobpa3osanus spagurxa QyHKyuu
y=f(X) ons2 nocmpoenus epagpuroe ynxyuii y — af (kx+b)+c;

® cocmasnams YpagHeHUs NPAMOU N0 3A0AHHbIM YCIO0BUAM. NPOX0OAUell uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsWel Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

® uccredogamsv yHKYUIO no ee epaghuxy;

®  HAXOO0UMb  MHOMCECMB0  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

®  onepuposamv  NOHAMUSIMU:  NOCIE008AMENbHOCHb,  APUPDMEMUYECKas Npoepeccus,
2eoMempuyecKas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0OMEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb C HOMOWBIO ZPAPUKA PEanbHYI0 3A6UCUMOCb UIU NPOYECC NO UX
XapakmepucmuKkam,

®  UCNOB308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ay u3
Opy2Ux y4eonvlx npeomemos.
TexcroBble 3a1a4u

e Pewamb npocmoie U CILONCHbIE 3A0AYU PA3HBLIX MUNOS, A MAKdHCE 3a0aiu NOBGbIUEHHOL
mpyoHOCmu,

®  UCNOIB308aMb PA3HbIe KPAMKUe 3anuci KAk MOOeiu MEKCMO8 CLONCHbIX 3a0ay OJisl
nocmpoenus ROUCKOBOU CXembl U peuleHus 3a0ay,

®  paziuuames MoOelb MeKCmd U MOOelb pPeuleHus 3a0aiu, KOHCMmpyupoeams K OOHOLU
MOOenu peuleHUs HeCI0MHCHOU 3a0ayu pasHvle MOOeIU meKcma 3a0adu;

®  3HAMb U NPUMEHAMb 00a Cnocoba NOUcKa peulenus: 3a0a4 (om mpebo8anus K YClosuro u
om ycnosusi K mpeboeaHuro),

®  MOOeNUPOBAMb PACCYICOCHUSL NPU NOUCKE PEUUEHUs. 3a0a ¢ NOMOWbIO epap-cxembl;

®  gblOeNAMb IMANbL peuleHUsl 3a0auU U COOEPACAHUE KAHCO020 IManda;

®  yuemb 8bIOUPAMb ONMUMATbHBIN MEMOO peuleHus: 3a0ayu U 0CO3HABAMb 8b100p Memooda,
paccmampusams pasiuinbie Memoobl, HAX00UMb pa3Hble peuleHUs 3a0adl, eciud 603MONHCHO,

®  AHATU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3IUYHBIE NPEoOPA308aAHUS NPEOTONCEHHOU 3a0aUll, KOHCIMPYUPOBAMb HOBbLE
3a0ayu u3 OAHHOU, 8 MOM YUClle 0Opamuble;

®  UHMEpPNpPemUpoO8ams BbIYUCIUMENbHbIE PE3VIbMAambl 6 3a0aye, UCCIe008amb NOIYYeHHOe
peuierue 3a0ayu;

®  AQHAMU3UPOBANL 6CEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKmMOo8 U
UBMeHeHUe UX XApaAKmepucmux npu cOBMECmMHOM OBUINCEHUU (CKOpOCMb, 8peMs, paccmosaHue) npu
peuleHuy 3a0a4 Ha OsudiceHue 08yxX 00bLEeKmo8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasieHusx;

®  UCCNe008amMb BCEBO3MOJICHbIE CUMYAYUU NPU peuleHuu 3a0ad Ha O8UdCeHUe No pexe,
PaccmMampusams pasHvle CUCHeMbl Omcyemad,

®  pewams pazHOOOPA3Hble 3A0aYU «HA YACMUY,
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®  pewams U 000CHOBLIBAMb C80€ peuleHue 3a0ay (8blOelsimb MaAmemMamuyecKyio OCHO8Y) Ha
HAX0JicOeHUe Yacmuy Yucia U 4ucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMblcla Opoou;

®  0co3Hasamb U O0BACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO0E, CEA3bIEAIOWUX MPU
genuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUMNCEHUE), BbIOENAMb IMU BETUUUHBL U OMHOUEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU peuleHul 3a0ay, KOHCmpYupo8ams coocmeeHmble 3a0ay YKA3aHHbIX MUNo8;

®  graodemv OCHOBHLIMU MEMOOAMU PeUeHUs 3a0a4 HA CMeCU, CHIABbL, KOHYEHMPayuu,

®  pewamb 3a0a4u HA NPOYEHMbl, 8 MOM YUCTe, CIONCHbIe NPOYEHMbl ¢ 0DOCHOBAHUEM,
UCNONBL3YS pA3HbBLE CHOCOObI;

®  pewams n02udecKue 3a0ayu pasHbiMU CnOCoOaAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U C
mpemsi 610KamMu OAHHBIX C NOMOWbIO MAOIUY,

®  pewams 3a0a4u NO KOMOUHAMOPUKe U MeopUU 8epPOSMHOCHEN HA OCHOBE UCHOIb306AHUSL
U3YUEHHBIX MeMO008 U 0O0CHOBbIBAMb peuleHUe,

®  pewams HeClONHCHbLE 3A0ayl N0 MAMEMAMU4ecKol Cmamucmuxe;

®  061a0emb OCHOBHLIMU MEMOOAMU pPeuleHUs CIOHCeMHbIX 3a0ay: apupmemuyeckul,
aneebpaudeckuil, nepedoop 6apuanHmos, 2e0MempudecKull, 2paguieckuil, NPUMEHAMs UX 8 HO8bIX NO
CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  gblOeNAMb NPU peulenuU 3a0ay XapaKmepucmuku paccmampusaemor 6 3aoaie cumyayuu,
OMIIUYHbIE OM PealbHbIX (Mme, Om KOMOpbIX AOCMPazupo8anucs), KOHCMpyupo8ams HO8ble CUMYayuu
C y4emom 2mux XapaKxmepucmux, 6 4acmHoCmu, npu peulenuu 3a0ay Ha KOHYeHmpayuu, yuumleéams
NJIOMHOCMb 8eecmaa;

®  pewamsb U KOHCMPYUpPO8AmMb 3a0a4U HA OCHO8E PACCMOMPEHUS PealbHblX CUMYayul, 8
KOMOpbIX He mpedyemcs MOYHbIl GbIYUCTUMENbHbLU Pe3YTbman,

®  pewams 3a0ayu HA 0BUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCIEMbl OMCcYemd.
CraTucTHKA M TeOpHs BePOSATHOCTEH

e  Onepuposamv NOHAMUAMU: CMOJLOYaAmMble U Kpy2osvle OUazpammvl, mMaodIuybl OAHHbGIX,
cpeonee apugpmemuueckoe, Meouana, Haubonbuiee U HAUMeEHbUlee 3HAYEHUs B6blOOPKU, pazmax
8b100pKU, OUCNEPCUst U CMAHOAPMHOe OMKIIOHEeHUe, CLYYAlHAs USMEHYUBOCHIb,

®  uzsneKamv UHpOpMayuUIo, NPEOCMAasIeHHy0 8 madIuyax, Ha OUazpammax, spapuxax;

® cocmasnams madauysbl, CMpoOUms OUAZPAMMbL U 2PADUKU HA OCHOBE OAHHBIX,

®  onepupogamv NOHAMUAMU: PAKMOPUAT YUCIA, NePEeCTNAHOBKU U COYeMAHUsl, MPey20lbHUK
Tlackans;

®  npuMeHAmb NPABUTIO NPOU3EEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0ay,

®  onepuposamv  NOHAMUAMU:  CIVYAUHLIL ONbIM, CAYYAUHLIL  6bIOOp, UCHbIMAHUE,
aleMeHmapHoe cyuatHoe coovimue (Ucxoo), Kiaccuyeckoe onpeoeieHue 8eposmHoCmuy Cr1y4auHo2o
cobvimus, onepayu Hao CIYYAUHLIMU COOLIMUAMU,

®  npedcmasismeb UHGOPMAYUIO C NOMOUWBIO KPY20os Dinepa,

®  pewams 3a0ayu HA GbIUUCTIEHUE BEPOSIMHOCMU C NOOCHEMOM KOIUYeCmea 8apuaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.
B noBceHeBHO¥ KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  u36IEKAMb, UHMEPNPEMUPO8ams U Npeodpa308bl8ams UHGOPMAYUIo, NpeoCcmasienHtyio 6
mabauyax, Ha OUASPAMMAX, 2pauKkax, ompaxcarowyio CeoUcmed U Xapakmepucmuku pearbHblX
npoyeccos u s81eHUl;

® onpedenamv cmamucmuieckue Xapakmepucmuky 6bl00poK no madauyam, ouazpamma,
epaguram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM YelU peuleHus 3a0ayu;

®  OyeHUBamb BEPOIMHOCHL PEAIbHbIX COOLIMULL U A6TEeHULL.
HcTropust MaTeMaTUKU

e Xapakmepuzo6amv 8KIAO GblOAIOWUXCS MANEMAMUKOS 68 PA38umue MamemamuKky U UHbIX
Hay4Hvlx obaracmeil;

®  noHUMamMb poib Mamemamuku 6 pazeumuu Poccuu.
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Metoabl MATEMATHKH

o lcnonv3ys  u3yueHHble  Memoowvl,  NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onpoeepacenue,

®  gbIOUPaAMb U3YUEHHBLE MEMOObL U UX KOMOUHAYUU O/ PeUleHUss MAMeMAmuyeckKux 3a0au,

® ucnonvzosamv mamemamuyecKue 3HAHUA O ONUCAHUS — 3AKOHOMepHOCmel 8
OKpydicaroueli 0eucmeumenbHOCmMu U NPOU3BEOCHUSX UCKYCCMBA,;

®  npumMeHsAmb npocmeluiue NPOSPAMMHbBIE CPEOCMBA U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl Npu peueHuy MamemMamuyeckux 3a0ay.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCSA JJIsl YCIEIIHOTO MPOI0JIKeHNsI 00pa30BaHHs HA
yri1iy0JiecHHOM ypOBHe
JJieMeHTbI TEOPUMU MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e (CB00OOAHO OMEPUPOBATH MOHATHUSMHU: MHOXKECTBO, XapaKTCPUCTHKU MHOKECTBA, DJIIEMEHT
MHOXECTBa, IyCTO€, KOHEYHOE M OECKOHEUHOE MHOXECTBO, IMOAMHOXKECTBO, MPUHAIJICKHOCTD,
BKJIFOUCHHUE, PABEHCTBO MHOYKECTB, CITOCOOBI 3aJJaHNe MHOYKECTBA;

®  3aJaBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMU;

®  TIPOBEPATH BBHINMOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPUPOBATh IOHATHUSAMH: BBICKA3bIBAHWE, HWCTUHHOCTh M  JIO)KHOCTH
BBICKA3bIBAaHUS, CIIOXKHBIC M IIPOCTHIE BBICKA3bIBAHMS, OTPHUIIAHWE BBICKA3bIBAHWM, WCTUHHOCTH M
JIO)KHOCTh YTBEPXKICHUSI M €r0 OTPHUIAHUs, ONEepalliy HaJl BHICKA3bIBAHUSAMH: U, WU, HE;, YCIOBHBIE
BBICKA3bIBaHUS (MMILIUKALIHH ),

®  CTPOUTH BBICKA3bIBAHUSA C UCIIOJIb30BAHUEM 3aKOHOB JIreOphl BHICKA3bIBAaHUH.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  CTPOUTH PAcCYKJIEHUS HAa OCHOBE UCIIOJIb30BaHUS MPABUII JIOTUKH;

®  WCIOJIB30BaTh MHOXKECTBA, OIEpaIlid C MHOXKECTBAMH, MX I'papUUYECKOE MpECTaBICHUE
JUISL OIIMCAHMsI PEANIbHBIX MTPOLIECCOB U SBIICHUH, PU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa

e (CBo0OomHO omepupoBaTh MOHATUSAMU: HATYPaTbHOE YHCIO, MHOXECTBO HATypallbHBIX
qycell, IIeJI0€ YHWCIO, MHOXECTBO IMEJbIX 4YHcCed, OOBIKHOBEHHAash ApoOb, HecsATHYHAas ApoOb,
CMENIaHHOE YMCII0, PAIlMOHAIIBHOE YUCII0, MHOKECTBO PAIlMOHATBHBIX YHCEII, HPPALMOHATIEHOE YHUCIIO,
KOpPEHb CTENEHU N, JEUCTBUTEIBHOE YMCIIO, MHOXECTBO JIEMCTBUTENIbHBIX UYHCEJ, F€OMETPUYECKas
HWHTEPIpETAIs HaTypaTbHBIX, IEJIBIX, PAlUOHATBHBIX, JEHCTBUTEIHHBIX YHCEIT;

® T[OHUMAaTh U OOBSACHATH PA3HUIY MEXIY MO3UIMOHHON M HEMO3UIMOHHON cHucTeMaMu
3aIIMCH YHCEI;

®  TIEPEBOJUTH YMCJIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIIEHUS) B JIPYTYIO;

e  JI0Ka3bIBaTh M MCIOJIb30BaTh MPU3HAKK JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsbl u
MIPOU3BE/ICHUS YMCEN MPU BBIITOJIHEHUH BBIUMCIEHUHN U PEILICHUH 3a/1a4;

®  BBHINOJHATH OKPYIJICHHWE palMOHAIBHBIX W HMPPAIUMOHAIBHBIX YHCET C 3aJlaHHOU
TOYHOCTEIO;

®  CpaBHUBATh JACHCTBUTEIHHBIC YHCTIA PA3HBIMU CIIOCO0AMU;

®  yIOPSAIOYMBATH YMCIA, 3aMMCAHHBIE B BHJIE€ OOBIKHOBEHHON M JIECATUYHOUN IpoOH, Yucia,
3aMMCcaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH cTeneHu Oobiie 2;

e Haxoxuts HOJl m HOK uncen pa3HbiMH crioco6amMu U MCHOJB30BaTh UX MpPU PELICHUU
3aj1a4;

®  BBINOJIHATH BBIYUCIICHUS M TPeoOpa3OBaHUsl BBIPAKEHUHN, COAEPIKALIUX JCHCTBUTEIHHBIC
YHUCIa, B TOM YHCJIE KOPHU HATYPATbHBIX CTETICHEH.

B noBceHeBHOI KU3HM U IPH M3YyYEHHUU JAPYTUX NPeIMeETOB:

®  BBHINOJHATH U OOBSCHATH PE3YJbTAaThl CPABHCHHS PE3YIHTATOB BBIYUCIICHUHN MPU PEIICHUN
MPaKTUYECKUX 3a7a4, B TOM YHCIE TPUODKEHHBIX BBIYMCICHUN, HCIONB3YS pa3HbIe CIOCOOBI
CPAaBHEHUMU;

®  3aMKCHIBaTh, CpPAaBHUBATb, OKPYIJIATh YHCJIOBBIE JIaHHBIE pEaJbHBIX BEIUYHH C
HCIIOIb30BAaHUEM Pa3HBIX CUCTEM U3MEpPEHNS,
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® COCTaBJIATH M OLIEHUBATh PA3HBIMHU CIIOCOOAMH YHUCIIOBBIC BBIPAXKCHHUS MPU PEIICHUH
IIPAKTUYECKUX 3a/1a4 U 33124 U3 JIPYTUX y4eOHbIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

e (CB0060AHO ONEPUPOBATH MOHIATUAMH CTEICHHU C LIETIBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBINOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU MOKA3aTENISIMHU;

e ONEpUpOBaTh IOHATUAMHU  «OAHOWIEH», «MHOTOWICH», «MHOIOWIEH C OJHOHU
NEPEMEHHON», «MHOIOWIEH C HECKOJbKHMHU II€PEMEHHbIMM», KO3((UIUEHT MHOIOYJIEHA,
«CTaHAapTHAas 3alliCh MHOTOUYJIEHA», CTEIIEHb OJIHOYJIEHA U MHOTOYJICHA,

e CcBOOOJHO BIAAETh IpHEMaMH NpeoOpa3oBaHUS LEJIbIX U JPOOHO-pallMOHAIBHBIX
BBIPAKEHHUI;

e  BBIIOJHATH PAa3I0KEHUE MHOIOYJIEHOB HA MHOXUTENIM pa3HbIMU CIOCOOaMM, C
MCTOJIH30BAaHNEM KOMOMHAINI Pa3InYHBIX IPUEMOB;

e  uCnoib30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera, i1 noucka KopHei
KBaJIpaTHOI'O TpEXWIEHAa W JAJs PELIeHUs 3aJady, B TOM YHWCJIE 33/Jay C IapaMeTpaMHd Ha OCHOBE
KBaJIpaTHOI'O TPEXWICHA;

®  BBIIOJIHATH J€JIEHUE MHOIOWIEHA HA MHOT'OWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEH CTEIIECHH N;

e  BBIIOJHATH NpeoOpa3oBaHUsl BBIPAKEHUM, COAEPXKALIUX KBaJpaTHble KOPHH, KOPHU
CTEIEeHH N,

e CcBOOOJHO OIEPUPOBATH MOHATUSAMH «TOXKIECTBO», «TOXJIECTBO HAa MHOXECTBE»,
«TOKIECTBEHHOE NPeo0pa3oBaHUe»;

y Jix) = x*
®  BBINOJHATH PA3IMYHBIC PEOOPA30BAHUS BBIPAKCHUI, COACPIKAIIUX MOZIyJII/I.( * ) *

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e  BBIIOJHATH IpPEOOpa3oBaHUA W JAECUCTBUS C OYKBEHHBIMU BBIPRXKECHUSMM, YHCIOBBIE
K03 (HULMEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIaPTHOM BUJIE;

®  BBINOJHATH NMPeoOpa3oBaHMs palMOHAIBHBIX BBIPAKEHUN NpHU pEIIeHUH 3a1ad Jpyrux
y4eOHBIX IPEAMETOB;

®  BBINOJIHATH MPOBEPKY IMPaBAONOA00MS (HU3NYECKUX U XUMHUECKUX (OpMYJ Ha OCHOBE
CPaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.
YpaBHeHHS U HEPABEHCTBA

e (CB00OAHO ONMEpUpPOBATH MOHATUSIMU: YPAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIEC YPAaBHEHUS
U HEpaBEHCTBA, YpaBHEHHWE, SBISIOLIEECS CIEACTBUEM JpPYroro ypaBHEHHUS, YpaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE TPE0Opa30BaHUs ypaBHEHUH;

e pemath pa3Hble BUAbl YPABHEHUH M HEPABEHCTB U MX CHCTEM, B TOM YHUCIIE€ HEKOTOPbIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-pallioOHaIbHbIE U HpPallMOHAIbHbIE;

e  3HaTh TeopeMy Buera st ypaBHEHMI CTENIEHU BBILIE BTOPOM;

® [IOHMMaThb CMBICI TEOPEM O paBHOCWIBHBIX W HEPABHOCHIBHBIX MpeoOpa3oBaHUsIX
YpaBHEHUH U yMETh UX JI0KA3bIBaTh;

e BJAJCTh PAa3sHbIMU METOAAMM PEUICHMS ypAaBHEHUMN, HEPABEHCTB M HUX CHUCTEM, YMETh
BBIOMPATh METOJI PELIeHUs: U 0OOCHOBBIBATH CBOW BHIOOD;

®  CNOJNIB30BaTh METOJ WHTEPBAJIOB MJI pPEIIEHUS HEpPaBEHCTB, B TOM YHCIE JIPOOHO-
palOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 MppallOHaIbHbIE BBIPAXKEHNUS;

e pemarp anreOpanyeckue YpaBHEHHMs W HEPAaBEHCTBA M HMX CHCTEMBbl C IapaMmeTpamu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

®  BIJIAJICTh PA3HBIMH METOJAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e  pemiaTh ypaBHEHUS B LENbIX YUCIAX;

e n300pakaTh MHOKECTBA Ha IUIOCKOCTH, 3a/laBa€Mble YpaBHEHHSIMH, HEPABEHCTBAMH M HX
CHUCTEMaMH.
B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:
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®  COCTaBJISITH U PEIIaTh YpPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI IPU PELICHUH 3aJau APYTUX
y4eOHBIX MPEIMETOB;

®  BBINOJIHATH OIEHKY MPABIONOI00US PE3yIbTaTOB, MOIYYaEMbIX MPU PEIICHUU Pa3IHYHBIX
ypaBHEHUI, HEPABEHCTB U MX CUCTEM IPU PEIICHUH 33/1a4 IPYTHX y4COHBIX MPEAMETOB;

® COCTaBJIATh W peliaTh YpaBHEHHUS M HEPABEHCTBA C IapaMeTpaMH IPH PEIICHUH 3aaad
JIPYTUX Y4EOHBIX IPEIMETOB;

® COCTaBJIITH ypaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OINHUCHIBAIOIINE pEaTbHYIO
CUTYALIMIO WM MPUKIAJIHYIO 33/1a4y, HHTEPIIPETUPOBATH MOJYyUYECHHBIE PE3yJIbTATHI.
DOYyHKIUH

e (CB0OOAHO OMEpPUPOBATH TOHATHUSIMH: 3aBUCHUMOCTh, (YHKIMOHATbHAS 3aBUCUMOCTb,
3aBUCHMAasl W HE3aBHCHMAas [EpPEeMCHHbIE, (DYHKIWs, CIMOCOOBI 3amaHus (QYHKIMH, apryMEHT U
3HauYeHHE (QYHKIUHA, OO0JIACTh OMNPEACIICHHs] M MHOXXECTBO 3HaueHUs (DyHKIUH, HYIW (QYHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMM, HAauOOJbIIEe W HAUMEHBIEe 3HAUYCHUS,
YETHOCTH/HEYETHOCTh (DYHKIIUU, MEPUOAUYHOCTh (GYHKIUHU, Tpaduk (yHKIUH, BEepTHUKAIbHAS,
TOPU30HTANIbHAS, HAKJIOHHAS ACHMITTOTHI; TpauK 3aBUCUMOCTH, HE SBJISIOIICHCS (yHKITUCH,

e crpouth rpaduku (YHKIUN: TUHEHHOW, KBaJpaTUYHOW, IPOOHO-TUHEHHON, CTENeHHOM
IIPY Pa3HbIX 3HAYCHHUSIX MOKA3ATEIsl CTENCHH, y —|x|;

®  KCMONB30BaTh NpeoOpaszoBanus rpaduka PYHKUUU y — f (x) IS HOCTPOEHHS TPaduKOB
GyHKIUHR y — af (kx+b)+c;
y
®  aHaJIM3UPOBATH CBOMCTBA (PYHKIIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT [1apaMeTPOB;

o CBO60,Z[HO OIICPHUPOBATDH INOHATUAMU: IIOCJICI0BATCIIbHOCTD, OI'paHHUYCHHAaA
IOoCJICAOBATCIIbHOCTb, MOHOTOHHO BO3pacCTaromias (y6I>IBaIOH_[aH) IMOCJICAOBATCIbHOCTL, IIPCACII
IOCICI0BAaTCIBHOCTH, apI/ICpMeTI/ILIeCKaﬂ nporpeccus, reoMeTprudcCKas porpeccus,

XapaKTepUCTHYECKOE CBOMCTBO apu(pMeTHUECKON (TeoOMeTpHUYeCcKoit) MPOrpeccuu;

®  UCNOJB30BATh METOJ] MaTEeMAaTUYECKON WHAYKIUH Ui BBIBOJA (POPMYII, TOKa3aTeIbCTBa
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIETUMOCTB;

®  yCccle0BaTh MOCIEeI0BaTEIbHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBAHHBIE 33]]a4l Ha apU(PMETHUECKYIO U TEOMETPHUUECKYIO POTPECCHH.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHUH APYTHX NPEAMETOB:

®  KOHCTPYMpPOBATh M HCCIENOBATh (PYHKIIMH, COOTBETCTBYIOIIHME PEAbHBIM IpoIleccaM U
SBJICHUSIM, WHTEPIPETUPOBATh IOJyYEHHBIE pE3yJlbTaTbl B COOTBETCTBUU CO  CIEHU(PHUKON
HCCIIETyeMOTro MpoIiecca UK SBICHHS;

®  UCNOJNb30BaTh TIpaUKUd 3aBUCUMOCTEH JJIi HCCIIEOBAaHUS pEalbHBIX IPOLECCOB H
SIBJICHUI;

e KOHCTPYMpPOBaTh M HCCIEAOBaTh (YHKIMM TPH PEUICHWH 3a1ad JPYIHX Y4eOHBIX
MPEIMETOB, HHTEPIIPETUPOBATH MOJyYSHHBIE PE3yIbTaThl B COOTBETCTBUHU CO CIENU(UKON ydeOHOTO
npeamera.

CraTucTHKA M TeopHs BEPOSATHOCTEH

e (CB0O0OOAHO oOmMepUpPOBaTh MOHATHAMM: CTOJOYATBIE M KPYTOBBIE IUArpaMMbl, TaOJIHILBI
JAHHBIX, cpelnHee apudmeTHueckoe, MeauaHa, HauOoJblllee M HaMMEHbIIEe 3HAUYEHUS BBIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE, CITydaiiHas N3MEHUYNBOCTE;

e BbIOMpaTh Hambosee YHAOOHBINH croco® NpeAcTaBiIeHUs HH(OpMaIUK, aJeKBAaTHBIA ee
CBOWCTBAM U IIeJISIM aHaJIN3a;

®  BBIUUCIISITH YUCIIOBBIE XapaKTEPHCTUKU BBIOOPKH;

e CcBOOOMHO ONEPUPOBATH MOHATHUSAMH: (PAKTOpPHAT YHUCIA, MEPECTAHOBKH, COYECTAHUS H
pasmerneHus, TpeyroabHukK [lackans;

e CcBOOOJHO OMEPUPOBATH MOHITUSIMH: CIy4YalHBINA OIBIT, CIY4alHbIN BBIOOpP, HUCIIBITAHUE,
3JIEMEHTAapHOE CIIydaifHOe COObITHE (MCXOM), KIACCHUECKOEe OMpeeNIeHHE BEPOSTHOCTH CIy4aifHOTO
COOBITHSI, OTIEpaIUY HaJl CTy4YalHBIMHU COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIBI;

15



e CcBOOOJHO ONEPHUPOBATH MOHATHAMU: CIyYalHBIN OMBIT, CIydailHBIN BBHIOOp, MCIIBITAHUE,
JIEMEHTapHOE Cily4aiHoe cOOBITHE (MCXO0.), KJIACCHYECKOE OIpEAEICHUE BEPOSTHOCTU CllydyailHOro
COOBITHSI, OTIEpAIMY HAJl CTyYaiHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIHI;

®  3HaTh IPUMEPHI CIIyYalHBIX BEJIMYUH, U BBIYUCIIATh UX CTATUCTUYECKUE XapaKTEPUCTUKY;

®  UCNOJb30BaTh GOPMYJIbI KOMOMHATOPUKY NP PEIIEHMH KOMOWHATOPHBIX 33/1a4;

e  pelaTh 33Jjaud Ha BBIYUCIIEHHE BEPOSTHOCTH B TOM YUCIIE C UCIIOJIb30BaHUEM (HOPMYIIL.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHUH JIPYTUX NPeIMETOB:

®  [PEACTaBIATh MH(POPMALMIO O PEATHHBIX MPOLECCaX M SBICHUAX CIOCOOOM, aleKBaTHBIM
€€ CBOMCTBAM U 11€JIU UCCIIEJOBAHMUSI;

®  AHAJU3MPOBATh U CPABHUBATH CTATUCTUYECKHE XapPAKTEPUCTUKU BBIOOPOK, IOJYUEHHBIX B
Ipolecce pelIeHus NPUKIATHON 3a1a4k, U3yUCHHs pealbHOrO SIBJICHHUS, PEIIeHUs 3a/laul U3 APYruX
y4eOHBIX TPEJAMETOB;

®  OIIEHUBATh BEPOATHOCTb PEAIbHBIX COOBITUI U SIBICHUN B PA3JIMUHBIX CUTYALUSX.
TexcToBble 32124

e Pemare npocTble M CIOXKHBIE 3a/laud, a TaKKe 3a7ayd IOBBIIEHHOM TPYAHOCTH H
BBIJICJIATh UX MaTEMaTHUECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HBIC BUJBI M TUIIBI 33]1a4;

®  UCHOJB30BaTh pa3HbIe KPAaTKWE 3alMCH KaK MOJIENM TEKCTOB CIOXKHBIX 3a/1ad M 3a1ad
MOBBIIIEHHOW CJIOKHOCTH ISt TOCTPOSHHS] TIOMCKOBOW CXEMBl W pemIeHHs 3ajad, BbIOMpaTh
ONTUMAJIbHYIO JJISl pacCCMaTPUBAEMOM B 3aJjaue CUTyalluu MOJEIb TEKCTa 3a1a4H;

®  pa3IMYaTh MOJENh TEKCTAa M MOJIENb PEUICHUS 3aJaud, KOHCTPYUPOBATh K OAHON MOJEIH
peIIeHHsI CII0KHBIX 337a4 pa3HbIe MOJICITU TEKCTa 3a/1a4H;

® 3HaTh U IPUMEHSTh TPH CIIOCOOA MOUCKA PelIeHus 3a1a4 (0T TpeOOBAaHUS K YCIOBHUIO U OT
yCIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );

®  MOJEIMPOBATh PACCYKICHHS MTPH MOUCKE PEIICHUS 33/1a4 C TIOMOIIBIO Tpad-CXeMBbl;

e  BBIIENATH ATAIlBl PELICHUS 33JJau U COJIEpKaHUe KaxXI0To ITara;

e yMeTh BbIOMpPATh ONTHMAJIBHBIA METOJ| PELICHHs 3aJaud U OCO3HaBaTh BHIOOpP METOAA,
paccMaTpuBaTh pa3iIMyHbIE METO/Ibl, HAXOUTh pa3Hble PEIICHUs 331a4H, €CIIM BO3MOXKHO;

®  AHATM3WPOBATH 3aTPYIHECHUS NIPU PEIICHUH 3a/1aY;

®  BHINOJHATH Pa3IMYHBIC TPe0oOpa30BaHUs MPEIIOKESHHON 3a/1aui, KOHCTPYHPOBATh HOBEIC
3aJauu U3 TaHHOH, B TOM 4Hcie 00paTHBIE;

®  UHTEPHPETHPOBATH BHIUMCIUTENIBHBIE PE3ylbTaThl B 3ajaye, MCCIENOBAaTh MOJYYEHHOE
peleHue 3aauy;

® U3MEHSTHh yCJIOBHE 3aqad (KOJIMYECTBEHHBIC MM KAa4eCTBEHHBIE JAaHHBIC), MCCIIEIOBAThH
M3MEHEHHOE NPeoOpa3oBaHHOE;

e  AHATM3WPOBATh BCEBO3MOXKHBIE CHTYallMHM B3aMMHOTO PACIIONOXEHHUS JTBYX OOBEKTOB U
W3MEHEHHE WX XapaKTePUCTHUK TMPU COBMECTHOM IBM)KEHHUHU (CKOPOCTh, BPEMsI, PAcCTOSIHHE) TpHU
pelieHnH 337a4 Ha JBIJKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBOMOJOXHBIX
HaTPaBJICHUAX, KOHCTPYHPOBATh HOBBIE CHTyalldd Ha OCHOBE HM3MEHEHHS YCIOBHH 3aqadd TpU
JBMKEHHUH IO PEKe;

®  WCCIeloBaTh BCEBO3MOXHBIE CHUTYAIlMM TPW PEIICHUH 3ajad Ha JIBUKCHHE IO pEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCYETA;

e  pemiath pa3sHOOOpPA3HbIE 33JaUu «HA YACTHY;

e pemarbh U 00OCHOBBIBATh CBOE peEIICHUE 3ajau (BBIIENATH MaTEMAaTUYECKYl0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClia U YUCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0H;

e  OOBSICHATH WIACHTHYHOCTH 33/1a4 Pa3HBIX THITOB, CBS3BIBAIOIINX TPH BEITMUMHBI (Ha padoTy,
Ha TIOKYTIKH, Ha IBU)KEHUE), BBIJICISATH STH BETMYNHBI U OTHOIICHHSI MEXIy HUMH, IPUMEHSTh UX TIPU
pelIeHNH 3a1a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3a/ay YKa3aHHBIX THUIIOB,;

e BJaJNeTh OCHOBHBIMH METOJAMH pEIICHHs 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
UCIOJIb30BATh MX B HOBBIX CUTYalUsX 10 OTHOIIEHHIO K U3YYEHHBIM B Ipoliecce 00yueHus;
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e  pemaTh 33JaYd Ha MPOILCHTHI, B TOM YHCIE, CJIOXHBIE MPOLEHTHI C OOOCHOBAHHEM,
HCIIOJIB3YS pa3HbIC CIIOCOOHI,

® pemiarh JOTHYECKHE 3a/la4d Pa3HbIMH CIIOCOOaMH, B TOM YHUCIE, C IBYMs OJOKaMH U C
TpeMmst 0JIOKaMH JJaHHBIX ¢ TTOMOIIBIO TaOIHII;

e  pemiath 33Ja4d 10 KOMOMHATOPHKE M TEOPUHU BEPOSTHOCTEH HA OCHOBE HMCIIOJIb30BaHUS
M3YYCHHBIX METOJIOB M1 O0OOCHOBBIBAThH PEILICHUE;

®  pemraTh HECJIOXHBIC 33]]a4H 110 MATEMAaTUIECKON CTATHUCTHKE;

® OBJAJCTh OCHOBHBIMH METOJaMH pEHICHUS CIOKETHBIX 3a71ad: apuQMETHUECKUU,
anreObpanveckuii, mepedop BapHAHTOB, TEOMETPUYCCKHMA, TpadUISCKUil, TPUMEHITh UX B HOBBIX IIO
CPaBHEHHUIO C U3YYCHHBIMH CHTYAIIHSIX.

B noBceHeBHOI KU3HM U IPH U3YyYEHUH IPYTUX MPeIMETOB:

e  KOHCTPYHMPOBAaTh HOBBIC IS JIAHHOW 3aJa4d 3ajJauyHble CUTYallMd C YY4ETOM PEaIbHBIX
XapaKTePUCTHK, B YAaCTHOCTH, IPH PEIICHUHM 3ajad Ha KOHIICHTPAIMH, YYUTHIBATH IUIOTHOCTH
BEIIECTBA; pelIaTh M KOHCTPYHPOBATh 3aJa4d HAa OCHOBE PACCMOTPEHHS pPEATbHBIX CHUTYyalldd, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BBIYMUCIIUTEIILHBINA PE3yJIbTAT;

e  pemiaTth 3aJ1a4M Ha ABWKCHHE 10 PEKe, pacCMaTpUBasi pa3HbIC CUCTEMBI OTCUETA;

®  KOHCTPYUPOBATh 3aJla4YHBIC CUTYAIMH, TIPUOJIMKCHHBIC K PEAIbHOM JeHCTBUTEIILHOCTH.
Hcropus MaTeMaTHKH

e [lonuMaTh MaTEMaTHKy KaK CTPOTO OpPraHW30BaHHYIO CHCTEMY HAyYHBIX 3HAHUH, B
YaCTHOCTH BIIQJICTh MPEJCTABICHUSIMH 00 aKCHOMATHYECKOM IMOCTPOCHUH T€OMETPHH U IEPBUIHBIMU
MPEJICTABICHUSIMH O HECBKJIMIOBBIX T€OMETPHUSX;

® paccMaTpuBaTh MAaTEMAaTHKY B KOHTEKCTE HMCTOPUU Pa3BUTHS IUBWIM3AIMN W HCTOPUHU
pa3BHUTHS HAyKH, IOHUMATh POJIb MAaTEMATHKU B pa3BUTHH Poccum.

MeToanl MaTeMAaTHKH

e Biagetp 3HaHHSAMH O Pa3IMYHBIX METOJaX OOOCHOBaHHS W OMPOBEPKEHUS
MaTEeMaTHYECKHUX YTBEP)KJICHUH M CAMOCTOSATEIHHO MTPUMEHSITh UX;

e  BIAJCTh HABBIKAMH aHAJHM3a yCIOBHS 33Jaud U OMpEeAeNICHUS MOAXOAAIIUX ISl perIeHUS
3a/1a4 U3yYeHHBIX METO/I0B MJIM UX KOMOWHAIUH,

®  XapaKTepU30BaTh MPOM3BEIACHHS MCKYCCTBA C YIETOM MaTEMaTHYCCKHX 3aKOHOMEPHOCTEH
B MIPUPO/IE, UCTIOTIH30BATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITETEHOM TBOPUECTBE.
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Conep:xkanue y4e0HOI0 npeamera

Yuciaa
PaHI/IOHaJIbeIe yucga. MHOXKECTBO panrOHAJIBHBIX YHCEII. CpaBHeHI/Ie PadrOHAJIbHBIX YHCCII.
JleicTBHSI ¢ paliMOHATBHBIMYU YUCHaMHu. [Ipedcmasienie payuoHaibHO20 YUCIad 0eCImudHol Opoobio.
I/Ippaunonanbﬂue gyucaa. [loustue HUppalOHAJIBHOI'O YHCJIA. PacnioznaBanue HUppalMOHAJIbHBIX

gucen. Ilpumepsl pokazarenscTB B anredbpe. MppaumoHanibHOCTH qucma?2 . [Ipumenenue B
reomerpun. Cpagnenue uppayuonarvusix yucen. Muoocecmeo oeticmeumensubix Yucer.

ToxknecTBeHHbIE MPeO0OPaA30BaAHUS
YucnoBple M OyKBeHHBbIe BbIpakeHHMsl. BblpakeHHe ¢ NEPEMEHHOH. 3HAYEHUE BbIPAXKECHUS.
[TogcranoBka BbIpaK€HUI BMECTO IEPEMEHHBIX.
Henble Bbipaxenusi. CTeneHb ¢ HaTypaJlbHbIM IIOKa3aTesneM U e€ cBoiicTBa. lIpeoOpazoBanus
BBIPAXXEHU, COAEPIKALLUX CTEIIEHU C HATYpaJlbHbIM I10KA3aTEJIEM.
OpnowieH, MHorowieH. JleMcTBHSL C OJHOWIEHaMH W MHOTOYJIEHaMM (CJIOXKEHHE, BBIYMTAHUE,
yMHOXeHHEe). DPOopMyIbl COKPAIIEHHOTO YMHOXXEHHS: Pa3HOCTh KBaJpaToB, KBagpaT CyMMbI U
paszHocTH. Pa3nojkeHre MHOroujleHa Ha MHOMKUTENM: BBIHECEHHE OOILEro MHOXKUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpuMeHeHue Qopmyl COKpawénHo2o ymHoxcenus. Keaopamuviii mpéxuien,
Pasnodxicenue KeaopamHno20 mpexyieHa Ha MHONCUMEU.
JpoGHo-panuoHa/ibHbIe BbIpa:kenus. CTeneHb ¢ HenbIM nokaszareneMm. [IpeoOpasoBanue IpoOHO-
JIMHEHHBIX BBIPAXKECHUI: CIIOXKEHHE, YMHOXKEHUE, JHelieHue. Aneebpauueckas Opodw. [lonycmumvle
3HaYeHUs nepemMenHbIX 8 OPOOHO-payUOHATbHBIX ebipadicenusx. CokpaweHue ancebpauieckux opooeii.
Ilpusedenue ancedpauueckux Opobei xk obwemy sHamenamento. Jlelcmeus ¢ aneeOpauUUecKumMu
OpoosaMU. CllodICeHUe, 8bIYUMAHUe, YMHOJICeHUe, OeleHue, 8036edeHue 8 cmeneHyv. lIpeobpazosanue
BLIPANCEHUL, COOEPHCAWUX 3HAK MOOYIIA.

KBaaparnbie kopHu
Apudmernueckuii kBaapaTHbIH KopeHb. [IpeoOpasoBaHue BBIpOKEHHH, COAEPKAIIMX KBaJpaTHBIC
KOpPHU: YMHOKE€HHUE, NEJIECHUE, BBIHECEHHUE MHOXKUTENS W3-T0J 3HAKa KOPHSI, GHeCeHue MHOMCUmes
no0 3HAK KOPHS.

YpaBHeHUs! M HEpABEHCTBA
PaBencrBa. UncinoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MepeMeHHOM.
YpaBHenusi. IloHsATHe ypaBHEHUS W KOpHS YypaBHeHMs. [Ipedcmasnenue o0 pagHOCUNTLHOCTU
ypasuenuii. Obracmov onpeodenenuss ypasHenus: (001acms OONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).
JInHeiiHOe ypaBHeHHe M ero KOpHH. PelieHue nNMHEWHBIX ypaBHEHWU. Jluweiinoe ypasHeHue c
napamempom. Konuuecmeo kopmueti auneuno2o ypasnenus. Pewenue numetinvix ypaenenuu c
napamempom.
KBanparHoe ypaBHeHne u ero kopuu. KsagpaTtasle ypaBHeHus. HenonHble kBajpaTHble ypaBHEHUS.
JIMCKpUMHMHAHT KBaJpaTHOro ypaBHeHUs. Dopmynia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buema. Teopema, obpamnas meopeme Buema. Pemnienune KBaJpaTHBIX YpaBHEHHI: HCIIOIh30BAHUE
bopMysbl JUIsI HAXOXKJEHUSI KOPHEH, epaguueckuti Memoo peuileHus, paznodceHue Ha MHOMCUMEU,
no0bop KopHell ¢ ucnov3osanuem meopemvl Buema. Konuvecmeo kopHeil k6adpamuo2o ypasHeHus 6
3aeucumocmu om e2o ouckpumunauma. bukeadpammuvie ypaemenus. Ypaeuwenus, ceooumvie K
JIUHeNHbIM U KéaopamHuim. Keadpamuvle ypasnenus c napamempom.
JpoOHo-pauMoHaIbHbIe YypaBHeHHsl. PermieHue mNpocTeHmmMX APOOHO-TMHEHHBIX YpaBHECHHIM.
Pewenue opobno-payuonanvnvix ypasnenuu. Memoowvl peuienus ypagHenuii. mMemoobl pagHOCULbHbIX
npeobpazosanutl, Memoo 3aMeHbl NepeMeHHOU, epaghuueckuti memoo. Hcnonvzosanue ceoticmea
@yHKYUIl npu peuieHuy ypagHeHu.

Ipocmetiwue uppayuonanvuvle ypasnenus euoa | f (x) =a, /f(x)=,/g(x).

Vpasnenus éuoa X" = a . Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHEeHHI.

YpaBHeHHE ¢ IByMs IEpeMEHHBIMU. JIMHEHHOE ypaBHEHUE C JIBYMs IEPEMEHHBIMU. [Ipsamasn Kak
epaguyeckasn unmepnpemayus TUHEUHO20 YPAGHEHUsL C O8YMS NePeMeHHbIMU.
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ITonsTHE cucTeMbl ypaBHEHM. Pelienre cucteMsl ypaBHEHUN.
Mertoabl pelieHusi CUCTEM JMHEWHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMU: epaduueckuii mMemoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.
Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.
HepaBencTtBa. YucnoBeie HepaBeHcTBa. (CBoiicTBa  4YHMCIIOBBIX  HepaBeHCTB.  [IpoBepka
CIPaBEIJIMBOCTH HEPABEHCTB MU 3a/IaHHBIX 3HAYEHUSAX [1€PEMEHHBIX.
HepaBenctBo ¢ mepemenHoil. Crtporne u HecTporue HepaBeHCTBa. (Oonacmeb onpedenenus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePEeMEHHOLL).
Pemienue nuHEHBIX HEPABEHCTB.
Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue Keaopamuvlx HEpAGEHCMS. UCHONb30GAHUE
ceolicmeé u epaguxa KeaopamuyHou QyHKYuu, Memoo UHmMepeanos. 3anuco peulenus KeaopamHo2o
HepaseHcmaa.
Pewenue yenvix u OpobHO-payuoHAIbHBIX HEPABEHCE MEMOOOM UHMEPBATIOB.
CucreMbl HEPABEHCTB.
CucreMbl HEpaBEHCTB C OJHOM NEpPEeMEHHOH. PelieHue cucteM HEpaBEHCTB C OAHOW IMEPEMEHHOM:
JMHEHUHBIX, K6aopamHuix. VI300pakeHne peleHusi CHCTEMbl HEPABEHCTB Ha YMCIIOBOH npsMoi. 3anuch
pEeLIEeHNs CUCTEMbI HEPABEHCTB.

DOyHKIUHA
Ilonusitue ¢QyHkuuu. [lexapToBpl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHHE MNPEACTABICHUN O
METaNpeIMETHOM TMOHATHUH «KOOpAMHAThl». CrocoObl 3akaHus (QYHKUUH: aHATUTHUYECKHH,
rpapudeckuii, TaOmmusblii. ['padmk dyaxoum. I[Ipumepsr ¢GyHKOWH, NTOTydaeMbBIX B TIpoIecce
HCCIIEIOBAaHMsI PA3IMUHBIX pealibHBbIX NPOLIECCOB M PELIeHMs 3ajad. 3HaueHue (YHKIHMHM B TOYKE.
CpoiictBa (QyHKIUMi: 007acTe ONpEAENCHHUS, MHOXECTBO 3HAUCHHWH, HYIH, POMEKYTKH
3HAKOIIOCTOSIHCTBA, YEMHOCMb/HeUEMHOCMb, TIPOMEKYTKH BO3pacTaHUsl M YObIBaHMsI, HauOoJblLIee U
HauMeHbIIee 3HaueHus. MccnenoBanue GyHKIUM 1Mo e€ rpaduky.
IIpeocmasnenue 06 acumnmomax.
Henpepvignocmo ¢hynxyuu. Kycouno 3adannvle gynkyuu.
JInneiinasa ¢pynknms. CpoiictBa U rpaduk JUHEHHOW (QYHKIMH. YTIOBOM KOA(DOUIMEHT HPSIMOM.
Pacnonoxxenne rpaduka TUHEHHOW (PYHKIIMKM B 3aBUCHUMOCTH OT €€ yriaoBoro kod(duimeHta u
cBoOOHOrO wieHa. Haxoowcoenue kodpuyuenmos nuneniHou QyHKyuu nO 3A0AHHBIM YCIOBUAM.
npoxodicoeHue NPAMOU yepe3 06e MoUKU ¢ 3A0AHHLIMU KOOPOUHAMAMU, NPOXOICOEHUe NPAMOL Yepes
OAHHYI0 MOYKY U NAPALLEbHOU OAHHOU NPAMOLL.
KBagparuunas ¢ynkuusa. CoiictBa u rpaduk KBaapatuuyHoi QpyHkiuu (mapadona). I[locmpoenue
epaguxa keaopamuunol Qyukyuu no moukam. HaxoxIeHue HyJaed KBaJpaTUYHON (yHKIUH,
MHOJICECMBA 3HAYEHUL, NPOMEICYMKOE 3HAKONOCMOSAHCMEBA, NPOMEICYMKOE MOHOMOHHOCHU.

. k
OopatHasi nponopunoHaabLHOCTb. CBolicTBa PyHKIIMU Y = — . ['unepoboa.
X

I'pagpuxu @ynkuyui. Ilpeobpaszosanue epapurxa @ynkyuu Y= f(X) ons nocmpoenus epaguros
¢ymxyuii suoa 'y = af (kx+b)+c.

I'padpuxu @ynxyuii y:a+XLb, y=+x,y=4%Xx, y=|x|.
+

IHociieqoBaTe IbHOCTH M POTPECCHH
UucnoBasg mocneaoBaTelIbHOCTh. [IpuMepsl  YHCIOBBIX  MOCHEAOBaTeNbHOCTENW. beckoHeuHbIe
nocneaoBarenbHoCTH. Apudmeruueckas mporpeccus U e€ cBoiicTBa. ['eoMerpuueckas Mporpeccus.
Dopmyna obwe2o uneHa u cymmbl N NEPEbIX UIEHO8 aAPUPMEMUYECKOU U 2eOMemPUUecKoll
npoepeccuil. Cxoosawasicsa 2eomempuieckas npocpeccus.

Penrenne TeKCTOBBIX 32124
3agaun Ha Bce apudMeTuyeckue jaeiicTBHs. PemieHNMe TEKCTOBBIX 3a4ad apUPMETHUYESCKUM
crocobom. Mcmonp3oBanue TaONHIl, CXeM, YEPTEKEH, NPYTUX CPENCTB MPEACTABICHHS NAHHBIX MPH
PELIECHUH 3a/1a4H.
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3agaum Ha [JBH:KeHHe, pPad0Ty M TOKYNKH. AHaIM3 BO3MOXHBIX CHUTyallull B3aMMHOI'O
pacmojoKeHusi 0ObEKTOB NMPU HUX JBUIKEHHH, COOTHOIICHHS OOBEMOB BBHINMOIHIEMBIX PabOT mpu
COBMECTHOI pabore.

3agauu Ha 4yacTH, J0JIM, NPOUEHTHI. PelieHue 3a1a4 Ha HAXOXKJEHUE YACTH YMCIA U YHUCIa MO €ro
yactu. Pemenue 3a1a4 Ha npoUEeHTHI U 107u. [[puMeHeHne mponopuil Npy pelieHuu 3a1ad.
Jloruyeckue 3a1aun. Pemienne noruueckux 3aaad. Peulerue 1o02udeckux 3a0ay ¢ nomoubio 2pagos,
mabauy.

OcHOBHbIEe MeTOAbl pelleHHs TEeKCTOBBIX 3aJa4: apudMeTHUecKHil, anreOpanyuecKuid,
nepedop BapuaHTOB. [lepsuunvle npeocmasnenus o Opyeux Memooax peuwleHus 3a0ay
(ceomempuueckue u epagpuyeckue mMemoowl).

CTaTuCTHKA ¥ TeOpus BEPOSATHOCTE
Crarucruka.

TabnuuyHoe u rpaduueckoe NMpeACTaBICHNE JaHHBIX, CTOJIOYAThIE U KPYrOBbIE AUAarpaMMbl, rpaduKu,
MPUMEHEHHUE JAUarpaMM U rpaduKoB JUIsl OMHMCAHUS 3aBUCHUMOCTEH peajbHBIX BEIMYMH, U3BJICUCHUE
uHbopManuu w3 Tabnwi, auarpaMM © TpadukoB. OnucaTenbHBIE CTATHCTUYECKUE ITOKA3aTeld
YHCIIOBBIX HAOOpPOB: cpefHee apu(pMETHUECKOe, Meouana, Haubonbllee U HauMEHbIIEEe 3HAYCHHUS.
Mepsb! pacceuBaHus: pa3Max, OUCHEPCUsl U CMAanOapmHoe OmKIOHeHUe.

CrnyyaitHas U3MEHUMBOCTh. VI3MEHUHBOCTh IIpHU U3MEpeHUsIX. Pewarowue npasuna. 3akonomepHocmu
8 UBMEHYUBLIX GEIUYUHAX.

Cay4aiinbie coObITHS.

Cry4aiiHple OMBITHI (IKCIEPUMEHTHI), dJ€MEHTapHBIC CllydailHble coObITHs (Mcxo/sl). BeposTHOCTH
ANEeMEHTapHbIX COOBITUH. COOBITUS B CIlydalHBIX SKCIEPUMEHTaX U OJarompusTCTBYIOIINE
JJIeMEHTapHble coObITUS. BeposTHOocTHM ciydallHBIX CcOOBITUH. ONBITBI C  PaBHOBO3MOXHBIMU
JNeMEHTapHBIMU COOBITUsIMH. Kilaccuueckre BEpOSTHOCTHBIE OMNBITHI C HCIOJB30BAHUEM MOHET,
KyOukoB. IIpedcmasnenue coovimuii ¢ nomowwio ouazpamm Iinepa. IlpomusononodicHvlie coovimus,
0bveouHenue u nepeceuenue codovimui. Ilpasuno crooicenusn eeposamuocmeti. Cnyuatinwli 6b100D.
IIpeocmasnenue sxcnepumenma 6 eude oepesa. Hesasucumvie coovimus. Ymnoocenue eeposmuocmeti
Hesagucumvlx  coovimuti. IlocnedogamenvHvle Hezagucumvle ucnvimauus. llpencraBieHue o
HE3aBUCHUMBIX COOBITHSIX B KU3HHU.

dnemenmovl KOMOUHAMOPUKU.

IIpasuno ymnoowcenus, nepecmanogxu, pakmopuan yucia. Covemanus u yucio covemanui. Popmyna
yucna covemanuti. Tpeyeonvnux Ilackans. Oneimvl ¢ O0OAbUWUM  HUCIOM  PABHOBOIMOICHLIX
eMeHmapHbix cobvimuiul. Buluucnenue eeposmuocmeti 8 onblmax ¢ npuMeHeHuem KOMOUHAMOPHbIX
Gopmyn. Ucnoimanus Bepnynnu. Ycnex u meyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvlmaHuil
bepuynnu.

Cnyuaiinvle éenuuunsl

3Hakomcmeo co cyyainbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIVYAUHBIX 8ETUYUH.
Pacnpeoenenue seposmnocment. Mamemamuueckoe oxcudanue. C80licmea Mmamemamuiecko2o
odrcudanus. Ilonamue o 3akone bonrvuiux yucen. Mzmepenue eeposmuocmei. Ilpumenenue 3akona
OONBLUUX YUCET 8 COYUOTIO2UU, CIMPAX0B8AHUU, 8 30PABO0XPAHEHUU, obecneyeHuu Oe30nacHoCcmu
HaceleHUs 8 Ype38blYaAlHbIX CUMYAYUIX

Hcropus MaTeMaTHKHU
Bosnuknogenue mamemamuxu Kax Hayku, smansl eé passumus. OcHoGHble pazoenvl MamemMamuKu.
Buioarowuecs mamemamuku u ux 6x1ao 6 pazgumue HayKu.
beckoneunocmv mmoowcecmea npocmuix uucen. Yucna u onumsl ompesxkos. Payuonanvuvle yucha.
Ilompebnocms 6 uppayuoHaIbHLIX YUCTAX.
3apoorcoenue anceopvr 6 Heopax apugpmemuxu. An-Xopezmu. PoowcOenue OYK6EHHOU CUMBOTUKU.
1. @epma, @. Buem, P. Jlexapm. Hcmopus onpoca o Haxodcoenuu ¢opmyn KopHel aneeopauieckux
ypaeuenuii cmeneret, boavuux vemoipéx. H. Tapmanws, /. Kapoano, H.X. Abenw, O.1anya.
Ilosgnenue memooda KoopOuHam, NO360NAIOUWE20 NEPEBOOUMb ceoMempuyecKue 00beKmvl Ha A3bIK
aneeopul. Ilossnenue epaguros yukyui. P. /lekapm, Il. @epma. [lpumepovl paznuunvlx cucmem
KOOpOuHam.
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3adaua Jleonapoo Iluzanckoeo (Qudbonauyu) o kporukax, wucia Qubonauuu. 3adava o waxmamuou

oocke. Cxooumocmo 2eomempuieckol npozpeccuu.
Hcmoku meopuu eepossmuocmeti: cmpaxosoe oeno, azapmmuvie uepwl. Il. Depma, B.Ilackans, A.

bepuynnu, A.H.Konmozcopos.
Ponv poccutickux yuénvix 6 pazgumuu mamemamuxu: JI.Dunep. H.U.Jlobauesckuii, I1.J1. Yedvlues, C.

Kosanesckas, A.H.Koamoeopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux Hayx, paseumue
poccutickoeo ¢pnoma, A.H.Kpvinos. Kocmuuecxas npoepamma u M.B.Kenowviu.
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TemaTnuyeckoe IJIAHKPOBaHME

C YKa3aHMEM KOJIHYECTBA YaC0B, 0OTBOAMMBLIX HA OCBOCHHE KaKI0i TeMbI

7 kJiaace

Tema

Koa-Bo
4acoB

I'naBa 1. JInHeiiHOe ypaBHeHHe C O/THOI NIepeMeHHOM

14y,

Beenenue B anredpy.

IlonsiTne ypaBHeHHMss U KOpHiS ypaBHeHus. llpencraBinenue o
paBHOCWJIBHOCTH  ypaBHeHui. OOmacte  ompeaeneHus  (obiactb
JOIYCTUMBIX 3HAYEHUH nepeMeHHoW). BO3HUKHOBEHNE MaTeMaTHUKU Kak
Hayku, Oranbl e€ pa3BuTusa. OCHOBHBIE pa3ienbl  MaTEeMaTHKH.
Brlaromuecs MaTeMaTUKH U UX BKJIAJ B Pa3BUTHE HAYKH

JluneitHOE ypaBHEHHE C OJIHOM MEPEMEHHOM .
JluneitHoe ypaBHeHUE ¢ mapamerpoM. KoiamyecTBO KOpHEW JIMHENHOTO
ypaBHeHuUs. Perienne TMHEHHBIX ypaBHEHUN ¢ TapaMeTpoM

Pemenue 3aga4 ¢ moMoIIbIO YpaBHEHUH.

3amaun Ha apU(PMETHUYECKHUE JCUCTBHUS: pEIICHHWE TEKCTOBBIX 3ajad
apudmernueckuM criocobom. Mcrosib30BaHue TabIUI], CXeM, YepPTEKEH,
JIPYTHUX CPEJCTB MPECTABICHUS JAHHBIX NPU PEHICHUH 33]1a4H

Koumponvnasn paboma Ne 1

I'nnaBa 2. llesible BbIpaKeHHUsl.

514

ToxnecTBeHHO paBHbIE BeIpakeHUs. ToxaecTsa.
UucnoBoe paBeHcTBO. (CBOMCTBAa 4YMCIOBBIX pPAaBEHCTB. PaBeHCTBO ¢
NIEPEMEHHOI. BpIpakeHne ¢ NEpeMEHHON. 3HAYEHUE BBIPAKEHUS.
IlogcTaHOBKa BEIPAKEHHMI BMECTO MIEPEMEHHBIX

CrerneHb ¢ HaTypaJbHBIM [T0OKA3aTEJIEM.
[TpeoOpa3oBaHusi BbIpaXXEHUH, COJEpKAIUMX CTENEHU C HaTypalbHbIM
HoKa3areiaeM

CBoOMCTBa CTEIICHU C HATypaJIbHBIM ITOKa3aTCJICM

OIHOYIEHBI

MuorouseHsl

((e] Foo} E_N] Kep}

CroXeHHE U BRIYMTaHNE MHOTOYJICHOB

Konumponvnan paboma No2

YMHOXKEHIE OJHOYWICHA HA MHOTOYJICH

11

VYMHOXK€HHE MHOTOYJIEHa HA MHOTO4YJICH

12

PaznoxeHyne MHOrOWJIEHOB Ha MHOXHUTEIW. BplHeceHne 0O0IIEro
MHOYHTEIIS 3a CKOOKH

WA |IP|IWIFLPINW

13

PaznoxeHne MHOTOYICHOB HA MHOXKHUTEIN. MeToz I'pYINIPOBKA

Koumponvnaa paboma Ne3

14

HpOI/I3BCI[CHI/IC PAa3HOCTU U CYMMBI IBYX BBIpa)KCHI/Iﬁ

15

Pa3HOCTh KBaJpaTOB JBYX BBIPAXKEHUN

16

KBazgpar cymmBbl M KBaJpaT pa3HOCTH JIBYX BBIPAKEHUN

17

[IpeoOpa3oBaHue MHOrO4JIeHa B KBaJpaT CyMMBbl WJIM Pa3sHOCTH JBYX
BeIpakeHM. KBagpartHelli  TpEXuieH, pa3jIoKEHHE  KBaJIpaTHOTO
TpEXUIICHA HA MHOKUTEIN

Wl IN|WFk|W

Konumponvnas paboma Ne 4

-

18

CyMmMa 1 pa3HOCTh KyOOB JIBYX BBIpaKEHHIM
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Ne § Tema Koua-Bo
4acoB
19 | [IpumeHeHne pa3aUYHBIX CIIOCOOOB PpA3JIOKEHUsS MHOTOWIEHAa Ha 4
MHOHUTEJIIH.
3ajaun Ha apu(MeTHdyecKue JeMCTBUA: pELIeHHE TEKCTOBBIX 3ajau 1
apudmernueckuM criocobom. Mcrmonb3oBaHue TabIUI], CXeM, YepTEexKeH,
JPYTUX CPEJCTB MPEJICTABICHUS JaHHBIX IPU PELICHNH 3a/1a4U
Koumponvnasn paboma Ne5 1
I'nnaBa 3. ®ynkuuu 11y,
20 | Cps3u Mexny BenmmauHaMu. OyHKIHS. 2
JlexapToBBl KOOPAMHATHI Ha IIIOCKOCTH. DOpMUPOBAHME IIPEICTABICHUN O
METaNpeIMETHOM  IOHATUM  «KoopAuHatel». IlosBneHue  merona
KOOP/IMHAT, MO3BOJISIOLIETO MEPEBOAUTH T€OMETPHUCCKUE 00BEKTHI
Ha s3bIK anredpel. [losBnenue rpadukoB Gpynkuwmii. P.Jlekapt, [1.depma.
MIPUMEPHI Pa3IMYHBIX CUCTEM KOOPJIMHAT
21 | CrocoObl 3a1aHust QYHKIIMHU: aHATUTHYECKUH, rpadnIecKuid, TaOINIHBIHA 2
22 | I'padux GpyHKIUY. 2
[Tpumeps! GyHKINNA, TOTYYaeMBIX B MPOIECCE UCCICAOBAHUS PA3TUIHBIX
peanbHBIX IMPOLECCOB M pelIeHMs 3ajad. 3HaueHue (QYHKIUM B TOUKE.
CaoiicTBa (yHKIUI: 001aCTh OMPE/ICIICHUs, MHOKECTBO 3HAUYCHUM, HYJIH,
IIPOMEKYTKH 3HAKOIOCTOSHCTBA, UYETHOCTH/HEYETHOCTh, IMPOMEKYTKH
BO3pacTaHWsi W YyOBbIBaHWs, HauOoJbllee W HaWMEHbIIEE 3HAYCHHUS.
HccnenoBanue ¢pynkuuu no e€ rpadpuxy. Ilpeacrasienue 00 acuMnToTax.
HenpepsiBHocTh GyHKImn. Kycodyno 3agannsie GyHKINN
23 | Jluneiinas ¢pynkuus, e€ rpaduk U CBOICTBA. 4
VYrinoBorr kodddumment mpsmoil. Pacmonokenuwe rpaduka JTUHEHHOMN
(GyHKIMH B 3aBUCHUMOCTH OT €€ yrJIoBoro ko3ddguumeHta u cBoO6OAHOTO
wieHa. Haxoxaenne korpuuueHToB JMHEHHON (QYHKUIMU MO 3aJaHHBIM
YCIOBUSAM: MPOXOXKJEHHE MpsIMON uepe3 JBeé TOYKM C 3aJaHHBIMHU
KOOp/JMHATAMH, TIPOXOKIACHWE TIPSAMOM dYepe3 JaHHYK0 TOYKYy U
NapaJuleIbHON JAHHOU IIPSIMOM
Konmponvnaa paboma Ne 6 1
I'naBa 4. CucreMbl JJMHEHHBIX YPABHEHUH 18u.
¢ ABYMS# NlepeMeHHbIMH
24 | VYpaBHEeHHS C IBYMsI IEpEeMEHHBIMU 2
25 | JIuHeitHOe ypaBHEHUE C JIByMs NepeMeHHbIMH U ero rpaduk. Ilpsmas kax 3
rpadudeckass HMHTEPIpETans JHUHEHHOTO  YpaBHEHHS C  JABYMS
NIEPEMEHHBIMU
26 | Cucrembl ypaBHEHHHl ¢ AByMS NepeMeHHbIMU. . ['paduueckuii meron 3
peIIeHHs CUCTEMBI IBYX JINHEHHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMA
Cuctembl JNHHEHHBIX YpaBHEHUH C mapameTpamu. PerieHue cucteMsl
YpaBHEHUI
27 | Pemienue cucteM JUHEHHBIX YpaBHEHHH METOJJOM MOJICTAHOBKH 2
28 | Pemenue cucteM JTMHEHHBIX YPAaBHEHHIA METOIOM CIIOKCHHS 3
29 | Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH 4
Konmponvuas paboma Ne 7 1
IloBTOpeHUe W cucreMaTu3anusi y4dedHoro marepuana Hmozoean 8
KOHmMpPO1bHAA paboma
UTOI'0 102
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8 kiacc (I Bapuanr)

Ne § Tema Kou-Bo
4acoB
I'naBa 1. PanmonajibHbIe BbIPpAKEHUS 424,
1 | PaumonanbHbIe TpoOH. 2
MHoxecTBO panMoHaIbHBIX uucesl. CpaBHEHHE pallMOHAIBHBIX YHUCEIl.
NEUCTBUS C palMOHaIbHBIMU 4Mciaamu. IlpencraBieHune panuoHaIbHOTO
qyuciaa JEeCITUYHOM ApoObro. JlomycTHMble 3HA4Y€HHs IE€PEMEHHBIX B
JPpOOHO-pallMOHATBHBIX BBIPAKEHUMN.
2 | OcHOBHOE CBOMCTBO pamuoHaibHOU apobu.CokpaineHue anredOpandeckux 3
npobei
3 | CnoxeHne ¥ BBIUMTAHHE PAUOHAIBHBIX JpoOell C OJUHAKOBBIMH 3
3HaMEeHaTeJsIMU
4 | CnoxeHue U BbIUWTAHUE pALUOHAIBHBIX Jpo0ell ¢  pasHbBIMU 6
3HaMEHAaTeJSIMU.
[TpuBenenne anredpandecKkux aQpooei K 00ImeMy 3HaMeHATEITI0
Konmponvnas paboma Ne 1 1
S5 | YMHOXEHHEe M JlelleHHe  palMoOHAIbHBIX  JpoOel.  Bo3Benenue 4
paloHaIbHON JpoOU B CTENIEHD
6 | ToxaecTBeHHbIE TPe0OpPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUI. 4
Konmponvnas paboma N2 1
7 | PaBHOCHIIBHBIE ypaBHEHUS. PalloHanbHble ypaBHEHUS. 3
Pemenue npocreiimux ApoOHO-IMHENHHBIX ypaBHeHUH. Pemenue apoOHO-
palMOHANBHBIX YpPAaBHEHUW. MeTOapl pelIeHNs YPaBHEHMI: METOMbI
PaBHOCWIBHBIX ~ IpeoOpa3oBaHUil,  METOJ  3aMeHbl  IEePEeMEHHOMH,
rpaduyecKuil METoJ.
8 | Crenenb ¢ 11eJbIM OTPHULIATENILHBIM MIOKA3aTEIeM 4
9 | CBoiiCTBa CTENEHH C LEJbIM [TOKa3aTeNeM. 4
10 | dyskums y = ¥/x , e€ rpaduk (runepbona) u cBoiictBa. Vcmnonp3oBaHue 4
CBOWCTB (DYHKIMH NPH pellIeHNH ypaBHEHUN
[ToBTOpenune u cucremaruszaius ydeObHoro matepuana. [IpeodbpazoBanue 2
BBIPAKEHUH, COAECPKAIMX 3HAK MOJYJIS
Konmponvnaa paboma Ne3 1
I'naBa 2. KBaapatHble kopHu. JlelicTBUTe/JbHbIE YHCIA 26u.
11 | dynxims y = x% u eé rpaduk 3
12 | KBagparHbie KOpHU. ApUPMETHIECKHIA KBaJpaTHBIN KOPEHb 4
13 | MHOXECTBO M €T0 DJIEMEHTEI. 2
beckOHEYHOCTP MHOXKECTBA MPOCTHIX YHCEN. YUCHIA U JJIUHBI OTPE3KOB.
Pammonaneubie uncna. [lorpe6HOCTE B MppanmuoHanbHbiX ynciax. [llkoma
ITudaropa
14 | TlommuO)ecTBO. Onepanuy HaJl MHOKECTBAMU 2
15 | UncnoBble MHOXKECTBA. 2
OcHOBHbIE METOJIbI pEUIeHHs] TEKCTOBBIX 3ajad: apupMeTHUYecKuil,
anreOpanyeckuii, nepebop BapuaHTOB. llepBUUHBIE TpEACTaBICHUS O
IPYTUX METoJlaX peleHus 3a1ay (reoMeTpudecKue, rpaduueckue
METO/Ibl)
16 | CpoiicTBa apupMeTHIecKoro KBaJpaTHOr0 KOPHs 3
17 | ToxnecTBeHHBIC npeoOpa3oBaHUs BBIpKCHU, COJIepKaIInX 5

apupMeTHYeCKre KBaJpaTHbIE KOPHU: YMHOXCHHE, JICIIEHUE, BBIHECCHHE

24



Ne § Tema Koua-Bo
4acoB
MHO>KHTEJIS U3-110]] 3HAKa KOPHsI, BHECEHUE MHOXKHUTEJIS IO 3HAK KOPHS
18 | Oymkums y = Vx u eé rpadux. 3
IlonsTe wuppanMOHaNBHOrO 4YHcia. Pacno3sHaBaHue HppalMOHAIbHBIX
4qHCeIT. PHMEPHI JOKA3aTeNbCTB B anredpe. MpparmonaabHoCTh drcia \2.
IIpumenenne B reomerpuu. CpaBHEHHWE WPPALMOHAIBHBIX YHCEIL.
MHO>KECTBO JIEHCTBUTENIBHBIX YUCEIl
[ToBTOpeHue u cucremarusanus y4eOHOro MaTepHana. 1
OCHOBHBIE METOJIbl pELICHUs TEKCTOBBIX 3a7ay: apU(PMETUYECKUH,
anreOpandeckuii, mepebop BapuaHTOB. llepBUYHBIE TpPEACTABICHUS O
JApyruxX MEeToJax pelleHus 3aaay (reoMeTpudeckue, rpaguyeckue
METO/IbI)
Konmponvnas paboma Nod 1
I'naBa 3. KBajgpaTtHble ypaBHeHust 24u.
19 | KBazgparHble ypaBHeHUs. PerieHne HenoaHbIX KBaJpaTHBIX YPaBHEHUH. 3
KBanpaTHble ypaBHEHHS C TapaMETPOM
20 | ®opmyna KOpHEW KBaIpaTHOTO ypaBHEHUSI. 4
JIMCKpUMHMHAHT  KBaApaTHOro  ypaBHeHus.  KommdectBO  KOpHEHR
KBaJIpaTHOI'O YPAaBHEHUS B 3aBUCUMOCTH OT €r0 JTUCKPUMHUHAHTA
21 | Teopema Buera. 3
Teopema, oOpatnHas Teopeme Buera. 3apoxineHue anreOpsl B Heapax
apupmernxu. An-Xopesmu. Poxxnenne OykBeHHo# cumBoinku. [1.depwma,
®.Buer, P.[exapt. Hctopusi Bompoca o HaxoxkaeHUU (HOpMyNl KOpHeH
anreOpanvyeckux ypaBHEHMH crerneHel, O0oibiinx 4deTelpéx. H.Tapramss,
Jbx.Kapnano, H.X.AGens, J.I'anya
Konmponvnas paboma Ne5 1
22 | KBagpatsslii TpéxuneH. bukBaapaTHble ypaBHEHUS 3
23 | Pemienne ypaBHEHMH, CBOASALIMXCS K KBaJpaTHbIM YpaBHEHUSM M K 4
JIMHEIHBIM YpaBHEHUSIM
24 | PanimoHabHBIE YpPaBHEHMSI KaK MaTEeMaTWYeCKHE MOJIEIH pPeabHBIX 4
CUTYalHI
[ToBTOpeHue u cucremaru3anus yueOHOro MaTepuasa. 1
Pemienue KBaJpaTHBIX YpaBHEHUI: HCIOJb30BaHHWE (QOPMYINBI  JUIs
HaXOXJECHUS KOpHEH, rpa@uueckuil METOJ pelIeHUs, pa3jioXKeHHEe Ha
MHOYHUTEJH, T000p KOpHEH ¢ NCIOIb30BaHUEM TeopeMbl Buera
Konumponvnas paboma Nob 1
IloBTOpenne m cucremaTusanusi ydeOHoro marepuana HMmozosas 10u.
KOHmpoibHana paboma
Ponp poccuiickux y4€HbIX B pa3sBuTUM Marematuku: JI.Oinep,
H.N.Jlo6auescknuii, I1.JI.Ye6rimen, C.KoBanesckas, A.H.Kommoropos.
Maremaruka B passuruu Poccuu: Ilerp I, mkona_maremaTHdeckux u
HaBUTAIIKUX HayK, pa3Butue poccuiickoro ¢iora, A.H.Kpsuios.
Kocmuueckas nporpamma u M.B.Kenapim
UTOI0 102
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8 kuaacc (11 Bapuanr)

Ne § Tema Kou-Bo
4acoB
I'naBa 1. PanmonajibHbIe BbIPpAKEHUS 55u4.
1 | PanmonansHbIe APOOH. 3
MHokecTBO panuoHanbHBIX 4Yucel. CpaBHEHHE PalMOHAIBHBIX YHCEI.
JECWCTBUSL C PAalMOHAIBHBIMH uuciamMu. [IpencraBieHue paruoHAIBHOTO
yyciia JeCSITUYHOM napoObto. JlomycTumble 3HAYEHUS MEPEMEHHBIX B
JPpOOHO-pallMOHATBHBIX BBIPAKEHUMN.
2 | OcHOBHOE CBOWCTBO pallMOHAIBHOHN Jpodu.CokpalieHne anredpandeckux 4
npobei
3 | CnoxeHne ¥ BBIUMTAHHE PAIUOHAIBHBIX JpoOel C OIUHAKOBBIMH 4
3HAMEHATEISIMU
4 | CnoxeHue U BbIUWTAHUE pALUOHAIBHBIX Jpo0ell ¢  pasHbBIMU 7
3HAMEHATEIISIMH.
[TpuBenenne anredpandeckux aQpoodei K 00IeMy 3HaMEHATEITI0
Konmponvnas paboma Ne 1 1
S5 | YMHOXEHHEe U JlelleHHe  palMOHaIbHBIX  JIpobell.  Bo3Benenue 5
paloHaIbHON JpoOU B CTENIEHD
6 | ToxnecTBeHHBIE TPEOOPA30BAHUS PAIIIOHATIBHBIX BHIPAKECHUI. 7
IToBTOpEeHME U cucTemMaru3alys y4eOHOro MaTepuaa. 1
Konumponvnas paboma No2 1
7 | PaBHOCUIIBbHBIC ypaBHEHUS. PalioHanbHble ypaBHEHUSI. 4
Pemenue npocreiimux ApoOHO-TMHENHHBIX YpaBHEHUH. Perenue nqpobHo-
pallMoOHANBHBIX YpaBHEHUH. MeToAbl pelIeHus ypaBHEHHUH: METOMAbI
PaBHOCWJIBHBIX ~ TIpeoOpa3oBaHMi, METOJ  3aMEHbl  IEPEMEHHOMH,
rpaduuecKuil METOI.
8 | Crenenb ¢ 11eJIbIM OTPHULIATENILHBIM MIOKA3aTEIeM 5
9 | CBoiiCcTBa CTEIEHH C LENBIM MTOKA3aTeIEM. 6
10 | dynkuus y = k/x , €€ rpaduk (runepbona) u cpoiictea. Mcmnonb3zoBaHue 4
CBOMCTB (DYHKIIMI IPH peIIEHUN YpaBHEHUI
[ToBTOpenune u cucremaruszaius ydeOHoro martepuana. [IpeobpasoBanue 2
BBIpQ)KEHUH, COJIEpKAIMX 3HAK MOJYJIS
Konmponvnas paboma Ne3 1
I'nmaBa 2. KBaapatnbie kopHu. JleiiCTBHTEIbHBIC YHCIA 304.
11 | dyskuus y = x% u eé rpaduk 3
12 | KBagparHbie KOpHU. ApuMETHIECKHIA KBaJpaTHBIN KOPEHb 4
13 | MHOECTBO  €r0 AJIEMEHTHI. 2
BeckoHeUyHOCTh MHOXECTBa MPOCTHIX YHUCEI. YMCIIa W JUIMHBI OTPE3KOB.
Parmonansheie yncna. Ilotpe6HOCTh B MppanMoHaabHbIX ynciax. [lkoma
ITudaropa
14 | IlonmHOxecTBO. Onepaliuu HaJl MHOKECTBAMU 2
15 | YucnoBble MHOXKECTBA. 3
OCHOBHBIE METOABI pEHICHUS TEKCTOBBIX 3afad: apu(METHUECKH,
anreOpanyeckuii, nepebop BapuaHTOB. llepBUUHBIE TpEACTaBICHUS O
JIPYTUX METOJaX pelIeHus 3amad (reoMeTpUdecKue, rpadudeckne
METO/Ibl)
16 | CpoiicTBa apu(hMEeTHUECKOTO KBaIPAaTHOTO KOPHS 5
17 | ToxnecTBeHHbIE npeoOpa3oBaHus BBIPAKEHUM, COJIEpIKaIINX 6

26



Ne § Tema Koua-Bo
4acoB

apudmeTnyecKkue KBaJpaTHble KOPHHU: YMHOXEHHE, JeJICHUE, BHIHECCHHE
MHO>KUTEJIS U3-110]] 3HAKA KOPHS, BHECEHUE MHOXUTEJIS 0] 3HAK KOPHS

18 | dynkims y = Vx u eé rpaduk. 3
[lonsTe wuppanMoHanbHOrO umcia. Pacno3sHaBaHue HpPpPALMOHAIBHBIX
YHCell. IPUMEpHI JOKA3aTeIbCTB B anrebpe. MppaiioHaabHOCTh dncia V2.
IIpumenenne B reomerpuu. CpaBHEHHE MPPALMOHAIBHBIX YHCEI.
MHOECTBO JI€MCTBUTEIBHBIX YUCEI
[ToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuaiia. 1
OCHOBHBIE METOJIBI PELICHUS TEKCTOBBIX 3a7ay: apH(PMETHUECKUH,
anrebpanveckuii, nepebop BapuaHToB. I[lepBUuUHBIC MpenCTaBICHUS O
JOPYTUX METOJax peleHHs 3a1ad (reoOMETpUYECKUE, rpaduueckue
METO/IbI)
Konmponvnas paboma Nod 1

I'nasa 3. KBagpaTHble ypaBHeHUsI 36u4.

19 | KBagparHbie ypaBHeHHS. PemeHre HeNoaHbIX KBaPaTHBIX YPaBHEHH. 4
KBagparHble ypaBHEHHS C HapaMeTpoM

20 | ®opmyna KOpHEH KBaJpaTHOTO ypaBHEHHUSI. 5)
JIuckpyMHUHAHT  KBaApaTHOro  ypaBHeHus. KomnuuectBo  KOpHEH
KBaJIpaTHOI'O YPAaBHEHUS B 3aBUCUMOCTH OT €r0 JTMCKPUMHUHAHTA

21 | Teopema Buera. 4
Teopema, obOparnas Teopeme Buera. 3apoxneHue anreOpsl B HeOpax
apudmeruxu. An-Xopesmu. Poxxaenne 6ykBenHoit cumBonuki. [1.depma,
®.Buer, P.Jexapt. Hcropus Bompoca o HaxoxaeHUU (HOpMYT KOpHEH
anreOpandeckux ypaBHEHUH crereHel, Oombinux uerbipéx. H.Tapranss,
Jlx.Kapnano, H.X.A6ens, D.I"anya
[ToBTOpeHMe u cucremMaru3anus yieOHOro MaTepuasa. 1
Konmponvnas paboma Ne5 1

22 | KBagpatsblii Tpéxuner. bukBagpaTHble ypaBHEHUS 5)

23 | Pemenne ypaBHEHHH, CBOJASAIIMXCS K KBAJPAaTHBIM YPaBHEHUSM H K 7
JIMHEWHBIM YPaBHEHUSIM

24 | PanimoHabHBIE YpPaBHEHUS KaK MaTeMAaTHYEeCKHE MOJIENM pPealbHBIX 7
CUTYalHI
[ToBTOpeHue u cucremaru3anus yueOHOro MaTepuasa. 1
Pemenue KBaJpaTHBIX YpaBHEHUH: MCIOJAb30BaHHE (OPMYJBl IS
HaXOXJCHHUS KOpHEH, rpa@uueckuili MeToJ pelIeHUs, pa3ioXKeHHe Ha
MHOHTEJIH, T0J00p KOpHEH ¢ UCTOIb30BaHUEM TeopeMbl Buera
Konumponvnas paboma No6 1
IToBTOpeHune m cucremMaruzanus ydeOHOro marepuana Hmozosan 154.
KOHmpoibHasa paboma
Ponp poccuiickux y4€HeIX B pa3BuTuM Maremaruku: JL.Ownep,
H.N.Jlo6auesckuii, I1.JI.YUeOwimen, C.KoBanerckas, A.H.Kommoropos.
Marematuka B pasButuu Poccum: Ilerp [, mikoma_mareMaTHdyecKux |
HaBUTAIIKUX HayK, pa3BuTHe poccuiickoro ¢uota, A.H.Kpbuios.
Kocmnueckas nporpamma u M.B.Kenasim
UTOI0 136
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9 kjaacce

Ne § Tema Kou-Bo
4acoB
I'naBa 1. HepaBencrBa 204
1 UmncnoBble HEpaBEHCTBA 3
2 OCHOBHBIE CBOMCTBA YMCJIOBBIX HEPABEHCTB. 2
3 CrnoxeHne ¥ YMHOXKEHUE YHCIIOBBIX HepaBeHCTB. OIleHWBaHUE 3HAYCHUS 3
BBIPQ)KEHUS, IPOBEpKAa CIPaBEUIMBOCTH HEPABEHCTB MPHU 3aJaHHbIX
3HAYCHUSX TEPEMEHHBIX
4 HepaBeHcTBa ¢ 0HOM MEpEMEHHOM. 1
Crporue u HecTporue HepaBeHCTBa. O0IaCTh ONpEIETIEHNs] HEPABEHCTBA
(06acTh TOMYCTUMBIX 3HAYCHUM ITEPEMEHHOM )
5 Pemenue nuHENHHBIX HEPABEHCTB C OJHOW mepeMeHHOW. YucioBble 5
IPOMEKYTKH.
Pemienne wnenbix u  ApOOHO-pPALlMOHAIBHBIX HEPAaBEHCTB METOJOM
MHTEPBAIOB
6 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOM MepeMEHHOM. 5
Pemenne cucreM HEpaBEHCTB C OJTHOM NEPEMEHHOMW: JIMHEHHBIX,
KBaJpaTHbIX. M300paxkxeHne pemeHusi CUCTEMbl HEPaBEHCTB Ha YMCIIOBON
psSIMOiA. 3aIUCh pEIIeHHs] CHCTEMbI HEPABEHCTB
Koumponvnasn paooma Nel 1
I'naBa 2. KBaapatuunas pyHkumus 38 u.
7 IToBTOpEHME U paclIupeHHe CBEJCHUHN 0 QYHKIUU 3
8 CaoiicTBa QyHKIIUN 3
9 Kax mnoctpoutsh rpapuk ¢yukiuu Y=Kkf(X), ecnu usBecteH rpaduk 3
dynkumm y=f(x)
10 | Kak noctpouts rpaduku ¢yukimii y=Ff(x)+b u y=f(x+a), ecnu usBecren 3
rpaduk pynkunu y=Ff(X)
11 | KBagpartuunas ¢pyHkus, e€ rpaduk (mapadosa) 1 CBONCTBA. 6
[Toctpoenue rpaduka kBagpatnyHoil GpyHkuu no Toukam. Haxoxaenue
HyJell KBaJpaTUYHON (PYHKUMH, MHOXECTBA 3HAYEHHH, MPOMEXYTKOB
3HAKOMOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH
Konmponvnas paooma N2 1
12 | Pemenne KBaJpaTHBIX HEPABEHCTB: HMCIIOJIb30BaHUE CBOWCTB M Tpaduka 6
KBAaJPAaTUYHOM (YHKLIMH, METOA HMHTEPBAJIOB. 3amUCh pELICHUs
KBaJIpaTHOI'O HEPABEHCTBA
13 | CucreMsl ypaBHEHHH C IByMsl IEPEMEHHBIMHU 6
14 | Pemenue 3a1a4 ¢ MOMOIIIBIO CHCTEM YpaBHEHUH BTOPOW CTENEHU. 3a/1auu 6
Ha JBIJKEHHE, paboTy M TOKYNKH: aHAJIUW3 BO3MOXKHBIX CHTyallHH
B3aWMHOTO PACIOJIOKEHHSI OOBEKTOB MPH WX JIBUKEHWUH, COOTHOIICHHUS
00BEMOB BBITIOJHSEMBIX Pa0OT IPU COBMECTHOI paboTe
Koumponvnaa paooma Ne3 1
I'maBa 3. D1eMeHThI NPUKJIAAHON MATEMaTHKH 20 4.
15 MatemaTtndeckoe MOICITPOBAHNE. 3
HcTokn Teopuu BEpOSITHOCTEH: CTPAaXxOBOE JIeNO, a3apTHbIE WIPHL
IT.®epma, b.ITackans, A.bepuymm, A.H.Konmmoropos.
16 | [IpouenTHble pacu€Thl. 3agaud Ha YaCTH, MOJH, MPOICHTHI: pEIIeHUE 3

3a/1a4 Ha HAaXO0KJIEHHME YacTH 4ucia U 4YHclia Mo ero yactu. PemieHue
3aJa4 Ha MPOLEHTHl W A0iu. [IpuMeHeHHe Mpomnopuuidl MpH perieHun
3a/1a4y
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17

[TpuOnkEHHbBIE BBIYMCIICHUS

N

18

OcHOBHBIE TIpaBUIIa KOMOMHATOPUKH.

[TpaBuio yMHOXXEHUS, MepecTaHOBKH, (axkTopuan uucina. CouetaHus u
gucio coderaHuid. Popmyna uyucna coueraHuid. TpeyronbHuk Ilackas.
OnbIThl C OOJIBIIMM YUCIOM PABHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITHH.
Brruuciienue BEpoOsITHOCTEH B OMBITAX C MPUMEHEHHEM KOMOMHATOPHBIX
dopmyn. Hcneitanuss beprymm. Ycnex u Heymada. BepostHoctu
cOOBITHUI B cepuM ucnbiTanuil bepHymm

19

YacroTa v BEpOATHOCTH CIy4aitHOTO COOBITHSI.

CrnyuaiiHble ONBITBI  (SKCIIEPUMEHTHI), 3JEMEHTAPHBIE CIy4ailHble
coOpITust (Mcxonnl). BepostHOCTH 31eMeHTapHBIX cOObITHI. COOBITHS B
CIIy4aliHBIX AKCHEPUMEHTaX M OJAronpUsATCTBYIOIINE 3JIEMEHTapHBIC
COOBITHS. Beposaraoctu CIIyJaliHBIX  COOBITHA. OmnbITel €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

20

Knaccuueckoe omnpeneneHne BepOsITHOCTH.

Knaccuueckne BEpOSTHOCTHBIE ONBITHI C HCIOJB30BAaHUEM MOHET,
kyoukoB. IlpencraBieHue coOBITUH € MOMOINBIO JUarpamm Oiinepa.
[TpoTuBONOIOXKHBIE COOBITUS, OOBEAMHEHNE U IEPECEUEHUE COOBITHH.
[TpaBunio cnoxenust BepositHocTel. Cryuaiineiii BeiOop. IlpencraBnenue
JKCIIEpUMEHTa B BuAE jaepeBa. HeszaBucumble coObITHA. YMHOXKEHUE
BEPOATHOCTEH HEe3aBUCUMBIX cOObITHH. [locienoBaTenbHbIe HE3aBUCUMbIE
ucnelTanus. IlpencraBieHne O HE3aBUCHUMBIX COOBITUSX B JKU3HU.
3HAKOMCTBO CO CIy4YallHbIMH BEIMYMHAMU Ha MPUMEPaX KOHEUHBIX
JUCKPETHBIX CIy4YaWHbIX Benu4uH. PacnpeneneHue BepoOATHOCTEM.
Matematuueckoe oxuaanue. CBOMCTBA MaTeMaTHYECKOTO OXKHIAHUA.
[lonsitTue o 3akoHe OOJNBIIMX YHCET. HW3MEPEHHE BEPOSITHOCTEH.
[TpumeHeHne 3akoHa OOJBIIMX YHMCENT B COLIMOJIOTHH, CTPAaXOBaHUH, B
3paBOOXpaHEHUH,  oOecrieueHWH  OE30MacHOCTH  HACeNeHUs B
Ype3BBIYAMHBIX CHUTYalMsIX . pEIICHHE JIOTMYECKHUX 3anad. PemieHue
JIOTUYECKHX 3aJ1a4 C TTOMOIIBI0 rpadoB, TAOIUIL

21

HauanbHble cCBEIEHUS O CTATHCTHUKE.

Tabmuunoe u rpaduyueckoe MpeacTaBiICHUE MJaHHBIX, CTOJOYAThIe U
KpyroBbIe IHarpamMmbl, rpaduku, MPUMEHEHHE IuarpamMMm U TpaduKoB
JUISL  ONMCAHUSl 3aBUCHMOCTCH  pealbHBIX BEJIIMYUH, W3BICUCHUC
uHpopManu w3 Tabnui, auarpamMMm U TpadukoB. OmnucarenbHbIE
CTaTHCTHYECKUE MoKa3aTesu YHCIIOBBIX HaOOpOB: cpenHee
apudmeTnyeckoe, MeauaHa, HauOOJbIIee W HaUMEHbIEe 3HAUYCHUS.
Mepbl paccenBaHHS: pa3Mmax, IAWCIIEPCUS W CTAaHJIAPTHOE OTKJIIOHCHHE.
CrnyuaitHas I3MEHUMBOCTh. MI3MeHYMBOCTD Mpu U3MepeHusx. Pemaromue
npaBmia. 3aKOHOMEPHOCTH B M3MEHUUBBIX BEJTMYNHAX

Konumponvnas paboma No4

I'nasa 4. YuciaoBbie mocjie10BaTEILHOCTH

17 4.

22

YucIioBbIE MIOCIEN0BATEIILHOCTH.
[Ipumepsr YUCIIOBBIX MIOCJIEI0BATEIbHOCTEM. beckoHeuHble
IIOCJIEI0BATEILHOCTH.

23

Apudmernueckas nporpeccust u e€ cpoiictBa. Popmyna oO0IIero dieHa
apu@MeTHyecKoil mporpeccuu

24

CymMa N nepBhIX WICHOB apu()METHUECKON MPOrpeccuu

w

25

['eomerpuyeckas nporpeccus. @opMyna OOIIETO WieHa TEOMETPUUECKON
nporpeccuu. Cxodiascs reoMeTpuueckasi Iporpeccust

26

CymMma N nepBbIX WICHOB Fr€OMETPUUECKON TPOTPECCUU

29



27

Cymma 0ecCKOHEYHON TeOMEeTPUUYECKOM Mporpeccuu, y KOTOpoit

lg|<1.

3amaua Jleonapno IIm3anckoro (PuboHayum) o0 KpoJUKaX, dYHCIA
®ubonauyu. 3a7ava 0 MaxMaTHOM Tocke. CXOIUMOCTh T€OMETPUIECKON
IIPOrPECCUU

Konmponvnaa pavoma Ne§

IloBTOpeHne U cucTeMaTusanusi ydyeOHoro marepuana Hmozoean
KOHmpovHaa padboma

T4.

HUTOI'0

102
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