MyHHuunansHoe 61mKeTHOE oneoszaa'reanoe yupexaeHue
«LlenTtp obpaszo Ne 45
(MBOY «llenTp obpa3zaBanus Ned»)
PaccMoTpeHa Ha Cornacosana Tpunsta «YTBEPKJIAIO»
3acefianun MO C 3aMeCcTUTENEeM peuIeHueM | HAnpextop
€CTEeCTBEHHOHAYYHOIO JIMpEKEOpa neacoBeTa MBOY «llentp
UHKIa %0 nporokon Ne 9 obpazosatina No 4»
nporoxon Ne 4 Kyprocosa E. A. | or«29» 08.2018r. 4 ,-‘Zf" benos 1O.H.
ot «27» 08.2018 r , 1
PABOYASI MPOI'PAMMA
IO AJITEBPE 101“ 0C)
(HaspaHue yuebHOro npimwem)
OCHOBHOI'O OBLIEI'O OBPA30OBAHMS (7-9 KJIACCHI)

Cocrasutens paboyei nporpamMmbi, KBaTUHKAIMDHHAS KATEFOPHS
Kypnocosa Enena Anekcauipossa, BricIas Ka'rerppnx

byaxuna Haranes HukonaesHa, Bricinas KaTeropus
Enuceesa I0nus Anexcanaposna, 6e3 kareropuu

HosoMockosek
2018




MNOACHUTEJIBHAS 3AIINCKA.

Pabouass mporpamma mno anrebpe mns 7-9 KimaccoB cocTaBieHa Ha ocHoBe DenepasibHOTO
rocyaapcTBeHHOr0o obpasoBatenbHoro crangapta OOO 2010 roga, mpuMepHON OCHOBHOM 00pa30oBaTEILHOMN
nporpammbl OOO, pazpaborannoii B coorBerctBun ¢ @PI'OC OO u paboueil mporpammsl 1o anaredpe amus
o0meobpazoBaTenbHbIX yupexaeHuii mo YMK MaxkapeaeBa FO.H. u ap. mox pengakumeit TensikoBCKOro
C.A., cocraButens H.I'. Munatok, M. : [Ipocsemenue, 2014.

[Iporpamma paccuntana Ha 312 4. (3 4. B HEzeIIO).

[lenh M3YUYCHUS MPEIMETA!

1) 6 HanpasnieHuU TUYHOCMHO20 PA3GUMUSL:

*  (opmHpoBaHHE TNpPEICTaBICHUI O MaTeMaTHKE KaK 4acTH OOIIEYEIOBEYECKOW KYJIbTYpHI, O
3HAYUMOCTH MaTEMAaTHKHU B PA3BUTUU UBUIN3ALMU U COBPEMEHHOTO OOIIIECTBA;

*  pPa3BUTHE JIOTHUYECKOTO W KPUTHYECKOrO MBIIIICHUS, KyIbTYpbl pPE4YH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

*  (¢opMUpPOBaHHE WHTEIUICKTYaTbHOH UYECTHOCTM M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOOJICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

*  BOCHHUTaHUE KAYeCTB JINYHOCTH, 0OECTICUNBAIONINX COLUUATBHYI0 MOOMIBHOCTD, CIIOCOOHOCTD
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

*  (QopmupoBaHME KayeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTaldl B COBPEMEHHOM
HH()OPMAITMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpECAa K MATEMAaTHIECKOMY TBOPUYECTBY M MATEMATHYECKHX CIIOCOOHOCTEI;

2) 6 MemanpeoMemHoOM HANPaBLeHUU:

*  pa3BUTHE NPEACTABICHHA O MaTeMaThKe Kak (opMe omucaHus ¥ MeETOZAe TO3HAHUS
NENUCTBUTENIBHOCTH, CO3/JaHME YCIOBHM Il TMPUOOpPETeHHs IEePBOHAYAIBHOTO OIbITa
MaTEeMaTHIECKOTO MOJICITHPOBAHUS;

* ¢dopMupoBaHHE OOIIHUX CHOCOOOB HMHTEIUICKTYalbHOW JEATEIBHOCTH, XapaKTEepPHBIX IS
MaTEMaTHKHU ¥ SIBJISIFOIIMXCS OCHOBOW MO3HABATEIHHON KYJIBTYPHI, 3HAUMMOU JIJIST Pa3IMIHBIX
ctep ueroBeUeCcKOil e TeTbHOCTH;

3) 6 npeomemHoM HANPaABIEHUU:

*  OBIIAJICHUE MATEMATHMYECKUMHU 3HAHHUSIMH M yYMEHUSMH, HEOOXOAMUMBIMHU JUISI TPOJOJKEHUS
o0pa3oBaHUsl, H3yYCHUS] CMEKHBIX JUCIHUILTAH, IPUMEHEHHS B TIOBCETHEBHOM KU3HU;

* co3naHue (QyHIAMEHTa /Ul MaTeMaTHYeCKOro Pa3BUTHs, (OPMUPOBAHMS MEXaHM3MOB MBIILICHHS,
XapaKTCPHbIX IJIA MaTeMaTHIECKOHN JCATCIIBHOCTH.

Baxneitmieli 3ajaueii MKOIBHOTO Kypea anredpsl sBiusercs GOpMUPOBAHUE Y YUAIIUXCS MaTeMaTUYECKOTO
ammapara Jjs pelieHUs 3aJad M3 pa3HbIX Pa3/IeoB MAaTEMaTHKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIEH
peanbHOCTH. SI3bIK anreOppl MOMYEPKHBAET 3HAUCHHWE MaTeMaTHKU Kak fA3bIKa ISl TOCTPOCHUS
MaTeMaTHYECKUX MOJIEJICH MPOIIECCOB U SIBJICHUN pealbHOro Mupa. B 3amaum m3yudeHust anreOpbl BXOISAT
TaK)K€ pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUSI, HEOOXOJUMOIro, B YacCTHOCTH, AJIi YCBOGHHUS Kypca
nH(OPMATUKH, OBJIAJICHUS HABBIKAMH JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHre CHMBOJIBHBIX (HopM
BHOCHT clieln(UIeCcKuil BKIa/ B pa3BUTHE BOOOPAKEHHUS YUAIIMXCS, UX CIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Copepxanue pabodeil mporpaMMbl HAIPaBIEHO HA OCBOCHHE y4YallUMUCSA 3HAHWUN, YMEHHH U HaBBIKOB
Ha 0a30BOM ypOBHE, UTO COOTBETCTBYET oOpa3zoBaTenbHOM mporpamme MBOY «llentp obpazoBanust Ne 4.
Ona BKiIOYaeT B ceOsi BCe TEMbI, NPEIyCMOTpEHHbIE (eepalbHbIM TOCYJapCTBEHHBIM CTaHAApTOM
OCHOBHOTO 00miero oOpa3oBaHus 10 aiareOpe ©  pabouedd mporpaMmbl 1o  anredpe s
obmeobOpa3oBarenbHblx yupexxaenuii mo YMK MakaperueBa FO.H. u np. mox penakuueit TensikoBCKOTo
C.A.

[peobnanatoummu GpopMaMu TEKYIIETO KOHTPOJIS BBICTYNAIOT NUCHBMEHHBIN OMPOC (CaMOCTOSTEIbHbIC
1 KOHTPOJIbHBIE PabOThI, TECThI, TEMAaTUYECKHE CPE3bI, MIPOBEpOUYHasi paboTa) W YCTHHIM (cobecemoBaHume,
(bpOHTANBHBIHN OMPOC U 3a4ET).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA, KYPCA.

B kypce anreGpbl MOXKHO BBIICIHTH CJIEIYIOLIME OCHOBHBIE COZIEpIKATEIbHbIC JIMHUU: apuU(PMETHKA;
anreOpa; (YHKIUH; BEPOSTHOCTb M CTaTUCTHKA. Hapsigy ¢ 3TUM B cojepXaHuWEe BKIIOYEHbI /1B
JOTIOJIHUTEIBHBIX METOJOJIOTMYECKUX pa3jiena: JOTrMKa M MHOXKECTBAa; MaTeéMaTHKa B HCTOPUYECKOM



Pa3BUTHH, YTO CBS3aHO C pealM3alueil 1eiei OOMEHMHTENIeKTYaIbHOTO U OOLIEKYIbTYPHOTO DPa3BUTHUS
yuanmxcs. ColepikaHue KakKIOTro M3 9THX Pa3lelioB Pa3BOPAYMBAECTCS B COIEPIKATEIBHO-METOINYECKYIO
JIMHUIO, TIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COAEpIKaTeabHble JIMHUM. [Ipn oTOM nepsas nunusa — «Jloruka u
MHO)KECTBAa» — CIY)KUT LEIM OBJIAJCHUS YYaIlMMHUCA HEKOTOPBIMU 3JIEMEHTAMU YHUBEPCAIBHOTO
MaTeMaTHYECKOro s3blKa, BTOpas — «MaTemaTka B HCTOPUYECKOM pa3BUTUHU» — CIOCOOCTBYET
CO3JIaHUIO0 OOLIEKYIbTYPHOI0, TYMaHUTAPHOTO (pOHA U3YUEHUs Kypca.

Conepxxanne nuHHM «Apudmernka» ciayxur O0a30d I JaTbHEWINET0 W3YyYEHHsS YYalIMHCS
MaTeMAaTUKH, CIIOCOOCTBYET PA3BUTUIO UX JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS 110JIb30BATHCS
IrOpUTMaMH, a TAKKe NPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX B IOBCEIHEBHOW >KHU3HM.
Pa3BuTHe MOHATHUSA O UKCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PAllMOHAJIBHBIMYU U UPPALIMOHAIIBHBIMY YHCIIaMH,
(hopMHpOBaHNEM MIEPBUYHBIX MPEICTABICHUH O IEHCTBUTEIHHOM YHCIIE.

Conepxanue JMHUU «Aaredpa» crnocoOCTBYeT (OPMHUPOBAHUIO Yy YYALIMXCA MaTeMaTHYECKOTro
anmapara Ui peLIeHMs 3aJad U3 pa3leloB MaTEMaTHUKH, CMEXHBIX IPEIMETOB U OKPYKaIOIIEH
peasbHOCTH. SI3bIK anreOpbl NOJYEPKMBAET 3HAUYEHUE MATEMaTHUKU KaK s3blKa JUId IOCTPOEHHUS
MaTEeMaTUYECKUX MOJENIEHN MPOLECCOB U SIBICHUHI PEAIBHOIO MUPA.

Pa3zButue anropuTMHUECKOro MBbIIICHUs, HEOOXOJMMOro, B YAaCTHOCTH, JUIsI OCBOEHHUS Kypca
MH(OPMATUKH, U OBJIaJICHUE HAaBBIKAMU JIETYKTUBHBIX PACCYXKJIEHUN TaKKe SBJSIOTCS 3aJa4yaMu U3Y4EeHUS
anreOpsl. [IpeoOpazoBanre CUMBOJIBHBIX ()OPM BHOCUT crelM(UUYECKH BKJIAJ B Pa3BUTHE BOOOPAKEHHS
YYaIUXCs, WX CIHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. B OCHOBHOW IIKOJE MaTepHall
IPYIIHUPYETCS BOKPYT PallMOHAJIBHBIX BBIPAYKEHUH.

Copepxanue paznena «DyHKIUW» HALEICHO HA IOJYYEHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUU O
(GYHKIMU Kak Ba)kKHEHIIEH MaTeMaTH4ecKOHl MoJenu i ONMMCAaHUs M MCCIEeIOBaHUS pa3HOOOpa3HBIX
npoueccoB. M3yuenue 3Toro marepuaia CrocOOCTBYET PAa3BUTHIO Yy YYalllUXCSl YMEHHS MCIOJIb30BaTh
pa3iuyHble S3bIKM MaTeMaTHKH (CIOBECHBIM, CHUMBOJHMYECKUH, Trpaduuyeckuii), BHOCHT BKIAJ B
(dhopMUpOBaHUE MIPEICTABICHUH O POJIM MaTEMATUKHU B Pa3BUTUU HUBUIM3ALUN U KYJIbTYPHI.

Paznen «BeposTHOCTh M CTaTUCTHKA» — O0s3aTeNbHBIA KOMIIOHEHT UIKOJIBHOTO 0Opa3oBaHus,
YCWJIMBAIOIIUK €ro MpUKJIaJHOE U MPAaKTHYEeCKOe 3HaYeHHe. DTOT MaTepuan HeoOXOIuM, MpexkJe BCEro,
i popMUpoBaHUs y yyamuxcs pyHKIHMOHAIBHON IPaMOTHOCTH — YMEHHSI BOCIIPUHUMATh U KPUTHYECKU
aHAIM3UPOBaTh HH(GOPMALIMIO, TNPEJCTABIEHHYIO B pa3IU4HbIX (opMax, MOHHMATh BEPOSTHOCTHBIN
XapakTep MHOIMX pPEAJIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTL IIPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.
N3ydyenne ocHOB KOMOMHATOPUKHU MMO3BOJIUT YYalIEMyCs OCYILIECTBISATh pACCMOTPEHHUE CIIy4aeB, epedbop u
MOACYET YUCIIa BAPUAHTOB, B TOM YKCJIE B IPOCTEUIINX IPUKIAAHBIX 3a1a4aX.

[Ipn uU3ydeHHH CTAaTUCTHKU U BEPOATHOCTU OOOTraIlaroTcsi MPEJICTABICHHUS O COBPEMEHHOM KapTHHE
MHUpa M METOJaX €ro HUCCIeA0BaHUus, (OPMHPYETCs IMOHMMAHUE POJM CTAaTUCTHUKH KaK MCTOYHHKA
COLMAJIBHO 3HaYMMOM MH(OPMAIMK U 3aK/IabIBAIOTCS OCHOBBI BEPOSATHOCTHOT'O MBIIIJICHHUS.

TpeOyst OT ydamuxcsi YMCTBEHHBIX M BOJIEBBIX YCHIMH, KOHLEHTPAIlMM BHUMAaHMSA, AaKTHUBHOCTHU
pa3BUTOrO0 BOOOpa)keHUs, airedpa pa3BUBAaeT HPABCTBEHHBbIC YEPThl JIMYHOCTH (HACTOWYMBOCTb,
LEJIEYCTPEMIICHHOCTb, TBOPYECKYI0 aKTUBHOCTb, CAMOCTOSITEIIBHOCTh, OTBETCTBEHHOCTb, TPYHOIIOOUE,
TUCLUIUIMHY ¥ KPUTHUYHOCTh MBILIUIEHUS) U YMEHHE apryMEHTHUPOBAaHO OTCTaWBaTh CBOM B3IJISABI U
yOeXKIEHHSI, a TAK)KE CIIOCOOHOCTh MIPUHUMATh CAMOCTOSTEIIBHBIC PEIICHHSI.

N3yuenue anreOpbl M03BOJISAET GOPMHUPOBATH YMEHUS U HABBIKM YMCTBEHHOI'O TpyJa — IJIAHUPOBAaHUE
CBOEHM pabOThl, NOWUCK pALMOHAIBHBIX IyTeM €€ BBINOJHEHMS, KpPUTHYECKas OLEHKa pe3yibTaToB. B
nporecce U3ydeHHs aiureOpbl IIKOJBHUKM JIOJDKHBI HAy4yUThCS U3JaraTb CBOM MBICAM SICHO U
WCYEPIBIBAIONIE, JAKOHWYHO M EMKO, TMPHOOPECTH HABBIKM YETKOTO, AKKypaTHOTO M TPaMOTHOTO
BBITIOJTHEHHSI MATEMAaTUYECKUX 3aIMCEH.

MECTO YYEBHOT O IIPEJIMETA, KYPCA B YYEBHOM IIVIAHE.

I'ona KommuectBo KommaecTBo Kommuectro Bcero gacos
o0yueHus 4acoOB B HENIEIIO y4eOHBIX HEAETb KOHTPOJIBHBIX paboT | 3a y4eOHBIH rox
7 xmacc 3 35 10 105
8 Kmacc 3 35 10 105
9 knacc 3 34 9 102




COJEPKAHUE YYEBHOT O ITPEJIMETA.

7 KJIACC.
No OOmee Kontposnbnbie
n/m HasBanue pa3nenos KOJIMYECTBO paboTh!
4acoB

1. | [loBTOpeHue Kypca MaTeMaTUKH 6 Kiacca. 3

2. | BelpaxkeHus, TOKAE€CTBA, YpaBHEHHUS. 22 2

3. | OyHKIMH. 11 1

4. | CreneHb ¢ HATypaJbHBIM MTOKa3aTEIEM. 11 1

5. | MHoOrOUJIEHBI. 17 2

6. | ®opMyaBl COKPAIIEHHOTO YMHOKECHHSI. 19 2

7. | CucteMbl IMHEHHBIX YPaBHCHUA. 16 1

8. | IloBTOpeHwue. 6 1

Bcero 105 10

§ 1. IToBTOpeHue Kypca mareMaTuku 6 kinacca (3 ).

§ 2. Beipaxenusi, ToxiecTBa, ypaBHeHus (22 ).

Yucnossle BelpakeHUs. HaxokaeHue 3HaYEHUN YMCIIOBBIX BBIPAKECHMN.BbIpakeHHe ¢ IEpPEMEHHOM.
3HaueHue BblpaxkeHus.IlogcTaHOBKa BhIpaKE€HU BMECTO MepeMeHHbIX.CpaBHEHUE 3HAUYECHUN BBIPAKECHUM.
JlBoiiHbie HepaBeHcTBa.CBolicTBa JedcTBUM Haa uuciaamu.CrocoObl palMOHANIM3AINKA  BBIYUCICHUH.
ToxnecTso. ToxaecTBeHHO paBHBIE BbIpaxkeHus. [ [pocteiiue npeoOpa3oBaHUs
BbIpaXCHUI. BO3HUKHOBEHNE MaTeMaTUKM Kak Haykd, OJTanbl ee€ pa3Butus. OCHOBHBIE pa3jeibl
MaTeMaTHKU.3apoKaeHe aareopsl B Helpax apugmeTuku. An-Xope3mu.

[lonsiTue ypaBHeHus u ero KopHs. IIpencraBienre paBHOCUIBHOCTH YPABHEHUN. Y pABHEHHE C OJHOU
nepeMeHHoM. CBOWMCTBa, HCMOJb3yeMbIE [JIs pEIICHUs YypaBHEeHWH.JIMHEHOe ypaBHEHHE C OJHOH
nepemeHHol. KonuuecTBo KOpHEH JMHEHHOro ypaBHeHUs.PelieHne JHMHENHHBIX YpaBHEHHH.AJIrOopUTM
pelIeHrs TEKCTOBBIX 3ajad anreOpandyeckuM MeToIOoM. PellleHrne TEeKCTOBBIX 3a7ad Ha JBUKEHHE, C
TrE€OMETPUYECKUAM CO/IEp)KaHUEeM ainredpandecKuM MeTofoM. Mcmonp3oBanue TalnHIl, cXeM, YepTeked nmpu
pemienun  3anaun.OnucarenbHble  CTATHCTUYECKHME  MOKAa3aTelW  YHUCIOBBIX  HA0OpOB:  cpelHee
apupMeTHUECKOe,MeIMaHa, HauOoNblIee W HaWMEHbIee 3HAuYeHUs. Mepbl pacceWBaHUs: pa3Max,
Moa.Pemene noruyeckux 3aaad ¢ MOMOIIbIO TaOHII.

§ 3. ®ynkuuu (11 3).

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. @OpMHUpOBaHME O METANpPEIMETHOM MOHITHH
«koopauHaTe. [IpumMepsl pasnuunbix cucteM KoopauHat.llonartue ¢ynknuu. OO6macTe omnpeneneHus
¢bynkun. CrocoOsl 3a1anus QYHKIUU: aHATUTUYECKUH, rpaduuecKuii, TaOuyHbINA. Berurcnenue 3HadeHui
¢byakuu o gopmyne.I'padpuk ¢pynkuuu. Ilpumeps! QyHKIUH, TOTydyaeMbIX B MHPOIECCE HCCIEAOBAHUSA
pa3IMYHBIX pealbHBIX IMPOLECCOB M pelleHus 3ajgad. 3HaueHue (QyHKuuM B Touke.l'paduk QyHkImm,
BO3pacTaHne u YyObIBaHHE (YHKIIMM, HaAWMOOJbIEe W HauMEHbIIee 3HaYeHHs QyHKIUU. DyHKIMs,
ONKCHIBAIOUIAsl MpPSAMYIO NPONOPLUOHAIBHYIO 3aBUCHUMOCTb.IIpsiMas NpomopuMOHaIBHOCT U €€
rpaduk.CBoiicTBa u rpadux TuHeHHON QyHKIMH. YTI0BOM KO3 dunmeHT npsmoii. Pacnonoxxenue rpaduka
JTUHEeWHOW (DYHKIMM B 3aBUCHUMOCTH OT €€ yrjioBoro ko3¢pduiuenta u coOonHoro wieHa.Haxoxnenue
KO3 (HULUEHTOB JIMHEHHOW (PYHKIIMU IO 3aJlaHHBIM YCJIOBHUSIM: IIPOXOKJIEHUE NPSIMON 4epe3 JIBE TOUKH C
3aJaHHBIMHA KOOpJMHATAMM, ITPOXOXKACHHUE IPSIMON Yepe3 JaHHYI0 TOUKY U MMapajyIeIbHOM 1aHHOM MPsAMOIl.

§ 4. Crenens ¢ HaTypajibHBIM TOKa3aTeneM (11 u).

Crenenp c HaTypainpHbIM IOKa3zareneM.CBONCTBA CTENEHU: YMHOXEHHE U JCJIEHHE CTEIEHEH,
BO3BEJICHUE B CTENEHb MPOU3BENEHUS U CTENEHH.YMHOKEHUE U JieJeHue creneHeil.CTeneHb ¢ HyJIeBbIM
nokasatesnem.[IpeobpazoBanus BBIPAKCHUH, coJleprKalux CTETIEHU c HaTypaJbHbIM
nokazateneM.OMHOWIeH M €ro CTaHJApPTHBIA BHI.J[eWCTBHS C OMHOWICHAMH: YMHOXKEHHE OJHOWICHOB,
BO3BEJICHUE OJHOWIEHAa B cTeneHb.llopanok aelcTBUi B BBIPAXKEHMSX, COAEpPKAILUMX CTeNeHb. OYHKIHS
y=x?u ee rpadux.Dynkuus y= x° u ee rpaduk.

§ 5. Muorounens! (17 9).



MHorousieH u ero crangapTHbiid Bua. CTeneHb MHOTOWIeHA. J[eMCTBUSI ¢ MHOTOUYIeHAMU (CIIOKEHUE U
BblunTanue).Pemenne  ypaBHenwil.llpousBenenne  ogHowieHa u  MHorowieHa. [IpeoOpa3oBanue
anreOpanyecKnX BBIPAKCHUN. Y MHOKEHHE OJHOWIEHA HAa MHOTOWIeH. Pemenue ypaBHeHwMid. Pasnoxenue
MHOTOYJIEHA HA MHOXXHMTEJHU: BbIHECEHHE OOIIEro MHOXUTENsS 3a ckoOku.llpencraBreHue BbIpakeHUU B
BUJIC TPOU3BEIEHUS JBYX MHOTrowIeHOB.PelieHne TeKCTOBBIX 3aJady Ha JBI)KCHHE apu(METHUECKUM
crocoO6oM. AHaNIM3 BO3MOXKHBIX CUTYallUi B3aMMHOT'O PACTIONOXKEHHSI OOBEKTOB MPH UX JIBHXKECHUH.

[lpousBeneHne  MHOTOWIEHOB.YMHOXKEHHE  MHOrowieHa Ha  MHorowieH.[IpeoOpa3oBanue
anredpanyeckux BblpakeHuil.Pemenue ypaBHeHmil.Pa3noxeHne MHOroujseHa Ha MHOXHUTEIH CIIOCOOOM
rpynnupoBku.Haxoxnenue 3HaueHull BblpakeHUW.Pa3iiokeHHe TpexwieHa Ha MHOXKUTENIHU CIIOCOOOM
rpynnupoBku.JlokazaTenbcTBo ToxkAecTB.Poxxnenne OykBeHHo#l cumBonuku. [I. ®depma, ®. Buer, P.
Jekapr.

§ 6. @opmyIbl cokpaméHHOro ymHoxkeHus (19 q).

DopMyIIbl COKpPAILIEHHOTO YMHOKEHHUS : KBaAPaT CYMMBI U Pa3HOCTH,KYO0 CYyMMBI M Pa3HOCTH, Pa3HOCTb
kBazpaToB. [IpeobpazoBanue BeipakeHHil B MHOrOuWIeH. Pa3noxeHre Ha MHOKUTENU C MOMOIIBI0 (HOopMyI
KBaJlpaTa CyMMbI M KBajpaTa pa3sHOCTH.HaxokieHue 3HaYeHHIl BBIpaXEHUN.YMHOKEHUE PAa3HOCTU JIBYX
BBIPAXKEHUM Ha UX CyMmMMy.YHpOUIEHUE BbIpaxkeHUi.Pa3ioxkeHue pa3HOCTH KBaJApaTOB HAa MHOKUTEIH.
Pemenue ypaBHenuii.Paznoxenue Ha MHOKUTENTM CYMMBI U Pa3HOCTH KyOOB.

Lenbie Bblpaxkenus. lIpeoOpa3oBanue wenoro BbIpakeHHs B MHorowieH.llpumenenue ¢opmyn
COKpAILIEHHOI0 YMHOXEHMsI B IpeoO0pa3oBaHUU BbIpakeHW.Pa3noxkeHne MHoOroudseHa Ha MHOXKUTEIHU:
npUMeHeHHe (HopMysl COKPALIEHHOro YMHOXeHus. [IpuMeHeHrne pa3nuuHbIX COCOOOB Ui Pa3/IOKEHHs Ha
MHOKUTENH ABYwIeHOB.[[puMeHeHne pa3auuHbIX cioco00B JUIsl Pa3iokKEeHHs] HA MHOKUTENIN NP PEeLICHUH
YpaBHEHUM.

§ 7. Cucremsbl TuHENHBIX ypaBHEeHuUH (16 1).

YpaBHEeHHE C [BYMs II€PEMEHHBIMH, DEIICHUE YpPaBHEHUS C JBYMs IEepeMEeHHbIMU.JIuHENHOE
ypaBHEHHE C JIByMsl NiepeMeHHbIMU.PemieHne TekcToBbIX 3amau mepedopoM BapuaHToB.IIpsimas kax
rpaduyeckas HMHTEpIpeTalusl JHMHEHHOro YpaBHEHHs ¢ JByMs nepeMeHHbIMU.[losiBIeHne Mertona
KOOpJIMHAT, TIO3BOJISIONIEr0 TMEePEeBOAUTh TeOMETpUYeCKHe OOBEeKThl Ha s3bIK anredpsl. [losiBneHue
rpa¢pukoB  ¢ynkuumit. P.  Jlexkapr, II. ®epma.I'padux  nuHeliHOro ypaBHEHUS C  JABYMS
nepeMeHHbIMU.OTnipesiesienne MPUHAJIKHOCTH JaHHbIX Todek rpaduky.llonstue cucrembl ypaBHEHUI.
Pemenne cucremMsl ypaBHEHUI.METOBI pELICHUS CUCTEM JIMHEHHBIX YPABHEHUN C ABYMS IE€PEMEHHBIMM:
rpaguueckuif  METOA,METOJ  TOJCTAHOBKM,  METOJA  cjoxeHus.Pemenue  cucreM — JTHUHEHHBIX
ypaBHEeHUI.CHCTEMBI JINHEHHBIX YPAaBHEHUH € MapaMeTPOM.AJITOPUTM PELIEHUS] TEKCTOBBIX 3a]1a4 METOAOM
COCTaBJICHUS] CUCTEM YypaBHEHHU.PelleHne TeKCTOBBIX 3a7jady Ha JIBM)KEHHE METOJIOM COCTAaBJIEHUS CUCTEM
YpaBHEHUM.

§ 8. I[ToBTOpEHME (6 U).

8 KJIACC.

Ne Oo0ree KontposnbHbie
n/m KOJIMYECTBO paboThI
HanmeHnoBanme pa3acioB 4acoB

1. | IToBrOpenue Kypca anredpsl 7 Kiacca. 3

2. | PanmonanbHbIe TpoOu. 23 2

3. | KBagpaTtuiHbie KOpHHU. 19 2

4. | KBagpatHsle ypaBHEHUS. 21 2

5. | HepaBencraa. 20 2

6. | CteneHb ¢ 1ENBIM TIOKA3aTENIEM. 11 1

DJIeMEHTHI CTATUCTHKH.

7. | IloBTOpeHue. 8 1

Bcero 105 10

§ 1. IToBTOpenue kypca anredpsl 7 kiiacca (3 4).
§ 2. PartmonaneHbie 1po6u (23 1).



Parnmonanbheie BeipakeHusi. AnreOpandeckast 1poob. JlonycTUMbIe 3HaU€HUs IEPEMEHHBIX B JPOOHO-
panoHanIbHBIX BbIpaxeHusX.[IpeoOpasoBanre ApOOHO-TMHEHHBIX BBIPAXKEHHUI: CIOXKEHHE, YMHOXKEHUE,
nenenne.OcHOBHOE CBOMcTBO Jpodu. Cokpamenue anreOpamdeckux apodeit.Cokparienue IpoOei.
Haxoxnenne 3Hauenuii BwlpakeHuil.Iloctpoenue rpadukoB dyHkiui.JlelicTBus ¢ anreOpandecKuMH
IpoOsSMU: CIOKEHUE,BBIYUTAaHUE ApoOeil ¢ OAMHAKOBBIMU 3HaMmeHaTelsiMu.IIpuBeneHue anreGpandeckux
npobeii k obmeMy 3HamMeHatento. [{eficTBus ¢ anredpandecKuMu ApoOSIMHU: CIIOKEHUE, BRIUUTAHUE APobeil ¢
pa3HbIMU 3HaMeHaTensiMu. I [peoOpazoBaHme BBIpaKEHUH, COAEPKAIIUX 3HAK MOJTYJIS.

JeiicTBus ¢ anredpanyecKuMu IpoOsSMU: YMHOXKEHHE Ipo0Oeii,Bo3BeeHHE APOOU B CTEIICHb,/EJICHIE
npob6eii.IIpeoOpa3oBaHre YacTHOTO palMOHATIBHBIX JIpoOeii. PemeHue IOrndyeckux 3agad ¢ TOMOIIBIO
rpados. [IpeoOpa3zoBaHus palMOHANBHBIX BbIpakeHU.ToOXAECTBEeHHbIE MPEOOPa30BaHMs PAIMOHATIBLHBIX
BbIpakeHUI.IIoHsATHE CpelHero rapMOHUYECKOro psja MOJOKUTENbHbIX yucesn. DyHKIMs, ONUChIBarOLIas

k
00paTHYIO MPONOPLHUOHATIBHYIO 3aBUCUMOCTh. CBOMcTBa pyHKIMM y = —. ['unepboia.
X

§ 3. KBagpatuunsie kopau (19 q).

MHOXeCTBO panuoHalbHbIe uncia. CpaBHEHHE pallMOHATBHBIX Yucel. J[eHCTBUS ¢ pallnOHAILHBIMH
yuciaamu. [IpencTaBieHe palMoHAIBHOTO YUCIIA JECITUIHON ApoObto. [IoHATHE UppaIlMOHATBLHOTO YKCIA.
PacrioznaBanue MppanroHATBHBIX 4ucell. [IpuMephl goka3aTenbeTB B anredope. MppalmoHaIbHOCTD Yucia

V2. Tpumenenne B reomerpun. CpaBHEHHE HPPALMOHANBHBIX 4YHCEl. MHOXKECTBO JEHCTBUTENBHBIX
yucen.KBanpataeie kopHu. Unciaa u IIUHBI OTPe3KOB. Apu(pMETHUECKUN KBaJApaTHBIN KOPEHb.YpaBHECHUE
x? = a.HaxoxxaeHue npuOmmKEHHBIX 3HAYEHUH KBaJIPATHOTO KOPHSC MOMOIIBIO KaBKyAsTOpa. DyHKINSA y =
Vxeé croiictBa m rpaduk.CBolcTBAa apH(METHIECKOrO KBAAPATHOTO KOpHA. KBalpaTHEIA KOpeHb U3
npousBeaeHus U qpoou.KBaapaTHblil KOpeHb U3 cTeneHu. JJoka3aTeabcTBO TEOPEMBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEpXKAIIUX KBaJApaTHbIE KOPHU: BBIHECEHHWE MHOXXWUTENS H3-TI0]
3HaKa KOpHs,BHECEHME MHOXHTENs T1oj 3HaKk KopHs.IlotpeOHOCTh B MppannoHanbHbIX unciax. [llkona
[Iudaropa.Beinatonmecss MatemaTukd W uX BkiIag B pasButue HaykullJl. UYeObrues, C.

KOBaJ'IeBCKaH.Hp606pa30BaHI/IC BBIpa)KeHHfI, COACpIKalInx KBaApaTHBIC KOpHHU: YMHOXCHHUC,
a a

nenenne.OcBoO0XKIEHNE OT UPPALIMOHATFHOCTH B 3HAMEHATeNe APOOU B BRIPAKEHUSIX BUIA——, ———.
Vb' Vbt e

§ 4. KBanpatusle ypaBHeHus (21 u).

KBagpatasle ypaBHeHus.HenosHbele KkBanpaTHble ypaBHeHUs.PelleHne KBaApaTHBIX YpaBHEHUH
BBIJIEJIEHUEM KBaJpaTa IBy4sicHa. J[MCKpUMUHAHT KBaJpaTHOTO ypaBHEHUs. DopMysa KOpHEH KBaApaTHOTO
ypaBHeHus.PenieHre KBaJpaTHBIX ypaBHEHUH: HCIOJIb30BaHHE (GOPMYIbl Ui HaXOXKJEHUS KOpHEH.
KonnuecTBO KOpHEN KBaJpaTHOrO YpaBHEHUS B 3aBUCUMOCTH OT JucCKpuMuHaHTa.DopMmyna KOpHEH
KBaJIpaTHOT'O ypaBHEHHsI C YETHBIM BTOPBIM K03 duirentom.Pemenre 3a1a4, NpuBOAAIIUX K KBAAPAaTHBIM
ypaBHeHUsAM.PelieHne 3agad ¢ T€OMETPUYECKUM COJIEP/KAHUEM,HA JBM)KEHUE C TOMOIIBIO KBAJpPaTHBIX
ypaBHeHui. Teopema Buera. Pemienune kBaapaTHBIX YpaBHEHUH: MOAOOpP KOPHEH C HCIOJIb30BaHUEM
teopembl Buera. Teopema obpatHas Teopeme Buera.

Pemenne nmpocTedmux ApoOHO-ITMHEWHBIX ypaBHEHHA. AJITOPUTM PEIICHUS POOHO - palliOHATBHBIX
ypaBHeHud. OOnacTh ompenencHuss ypaBHEHHUS (001acTh TOMYCTUMBIX 3HAYSHHUH TepeMeHHOH).Pemnienue
OpoOHO - palMOHAIBHBIX YPaBHEHHUN: METOJ PAaBHOCHIBHBIX MpeoOpa3oBaHMil,rpauueckuil MeTos.
Hcnonb3oBanue CBOWCTB ()yHKIMU MPH PEIICHWH ypaBHEHUWM.PemieHne 3amgay Ha ABWKEHHE,HA paboTy,Ha
CIUIaBbl M CMECH C MOMOILBIO PAllMOHANBHBIX ypaBHeHUM.[IpocTeire nppannoHanbHble YpaBHEHUS BUAA

Jf(x)=a, \/ f(x)= \/ g(x) Juneitnoe ypaBHeHHe ¢ mapamerpoM. PelneHne THHEHHBIX ypaBHEHHIT C

IapaMeTpOM.

§ 5. Hepasenctna (20 u).

YucnoBble  HepaBeHCTBA.CBOMCTBA  YHMCIIOBBIX  HEpaBEHCTB.J[0OKAa3aTenbCTBO  YHMCIOBBIX U
anreOpandeckux HepaBeHCTB.IIpoBepka cCHpaBeqIMBOCTH HEPABEHCTB TMPH 3a/JaHHBIX 3HAYCHUSX
nepeMeHHbIX.[[owIeHHOe C10’)KeHNe, YMHOKEHHE YHMCIIOBbIX HepaBeHCTB.lIpUKkuaKa n oneHKa pe3ylbTaToB
BbIUUCIICHUNA. [[OTpEITHOCTE ¥ TOYHOCTH MPUOTNKCHHSL.

MHoxecTBO. DJIeMEHT MHOXECTBa, MOAMHOXKecTBO. Ilepeceuenne u 0ObEAMHEHHE MHOXKECTB.
Huarpammbel  Ditnepa.UncnoBele MPOMEXKYTKHA: HHTEPBAI, OTPE30K, Jyd. OOBEAMHEHHWE YHCIOBBIX
npoMexxyTkoB.HepaBeHCTBO ¢ miepemeHHOi. CTporue W HecTporue HepaBeHCTBa.PenieHue JIuHEeNMHBIX
HEpaBeHCTB. PaBHOCHIBHOCTH HepaBeHCTB. OOnacTh OmpeeNieHus: HEepaBeHCTBA (0OJIACTh JOMYCTUMBIX
3HAYCHHUH TiepeMeHHO).JInHeliHbIe HepaBeHCTBA ¢ HYJIEBBIM KO3 dumueHToM pu nepemeHHoi. CucteMpl
HEPaBEHCTB C OJIHOM MEPEMEHHOW. 3aluCh PEIICHUS CHUCTEMbl HEpaBEHCTB.PelleHne cucrteM JMHEHHBIX



HEpaBEHCTB C OAHOM mepeMeHHOH. M300paxkeHne peleHusi CUCTEMbl HEpaBEHCTB Ha YHCIIOBOM
npsimoii. [Ipumeps pemienust ApoOHO-TMHEHHBIX HepaBeHCTB. [[prMepsl pelieHns JBOMHBIX HEPABEHCTB.

§ 6. CreneHs C LeIbIM [TOKa3aTeaeM. DJIEMEHTBI CTaTUCTUKHU (11 1).

Crenenb ¢ 1ensiM nokaszateneM.HaxoxaeHne 3HaueHWil BblipaxeHUd.CBOMCTBA CTENEHU C LIEJbIM
nokasaresnem.[IpeoOpa3oBaHye BBIpaXKCHH, COJEPKAIMX CTEMEHU C IENbM Toka3aTeiaeM.CTaHIapTHBIN
By uucna. [lpubmmxéHHOe 3HaueHWE BEJIMYMHBI, TOUYHOCTb MPUONMKEHUS. BblneneHue MHOXKHUTENS —

CTETICHU JICCSATH B 3allUCH YKclia. Y paBHCHUS BUIA X" =a .YpaBHEHUS B LIEJIBIX YHUCIIAX.

COop ¥ TpymmupoBKa CTATUCTHYECKHX MaHHBIX.CpeaHue pe3yiabTatoB uzMepeHuil. [lonstue o
CTaTUCTHYECKOM BBIBOJIC HA OCHOBE BHIOOpKHU.CiydaiiHasi N3MEHYHBOCTh. MI3MEHYHBOCTh TIPU M3MEPECHHSX.
Pemarome  mpaBmia.  3aKOHOMEPHOCTH B HM3MEHUMBBIX —BenuuuHax.TabmmuHoe u  rpadudeckoe
NPEJCTaBICHHE NaHHBIX, CTOJOYAThie W KPYroBbIE IUArpamMmbl, Tpadukd, TPUMEHEHHE AHarpaMMm |
Fpa(i)I/IKOB JJIs1  OIIMCAaHUusA 3aBUCHUMOCTEN PCaJIbHBIX BCJIWYHH, HW3BJICUYCHUC I/IH(l)OpMaLII/II/I u3 Ta6JII/H_[,
auarpamMMm u rpadukoB.HarmsiHoe mpeacTaBieHHE CTaTHCTHYeCKOW WHQopmanuu. [ToHATHE TOTUTOH U
rucTorpaMMa. Mepsl pacCeMBaHMUsI: TUCTIEPCHUS U CTAaHIAPTHOE OTKJIIOHEHHE.

§ 7. IToBTOpenwue (8 u).

9 KJIACC.
Ne Oo6mee KoHtponbHbie
n/m KOJINYECTBO paboThr
HaumenoBanue pasaciion
qaCoB
1. | CporictBa ¢yukimii. KBagpatuanas QyHKIHS. 22 2
2. | YpaBHeHHs M HEPABEHCTBA C OJHOM MEpEeMEHHOIA. 14 1
3. | YpaBHEeHHs U HEPABEHCTBA C JIByMsl IEPEMEHHBIMHU. 17 1
4. | ApudmeTrnueckas ¥ reOMeTpUIECKas IPOrpeccuu. 15 2
5. | DiueMeHThl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEH. 13 1
6. | IloBTrOopenue. 21 2
Bceero 102 9

§ 1. CpoiictBa Qpynkuuii. KBagparuunas ¢pynkuus (22 ).

[onsitue ¢ynkuuu. CpoiicTBa (QyHKIUI: 001acTh ONMpEAENICHUS] U MHOXKECTBO 3HAUYEHUN (YHKIIMH.
Crnoco0br 3amanus ¢ynkuuu.I'paduk ¢yHkumu. CBolicTBa (YHKIMIA: NPOMEXYTKH BO3pACTaHUSA H
yObIBaHWs, HY/IW, HaWOOJbIIEE ¥ HAaWMEHbIIEe 3HAYCHHSA, TPOMEKYTKH  3HAKOIIOCTOSHCTBA,
4yeTHOCTh/HeueTHOCTh. MccneoBanue ¢ynkiuuu 1o rpaduky.@yHKIMH, ONKCHIBAIOIIME MPSAMYIO U
00paTHYIO POTIOPIMOHAIBFHYIO 3aBUCUMOCTH, HX rpaduku. KBanpaTHbIii TpeXwieH u ero KopHH.Beinenenne
IOJTHOTO  KBajpaTta B  KBaJApaTHOM  TpexwieHe.Pa3nokeHue  KBaJpaTHOro  TpexdjeHa  Ha
MHOXHTeH. CoKpameHune Apo0ei, HCIob3ys Pa3IoKeHNE KBAIPATHOTO TPEXWICHa Ha MHOKUTEIH.
CpoiictBa u rpaduk kBaapatuyHoil QyHkiuu (mapabona). Koopaunatel BepmuHbl mapabonbsl. Och
cumMmetpuu.Haxoxxaenne Hyned KBaapaTUYHOW (YHKIIMHM, MHOXECTBA 3HAYCHUH, MPOMEKYTKOB
3HAKOMOCTOSHCTBA, IIPOMEKYTKOB MOHOTOHHOCTH. I paduk pynkumy y = ax? + n.I'padux GyHKIHHI
y = a(x - m)%Ilapaienbuplii nepeHoc rpagUKoB BIOIb OCel KOOPAMHAT M CHMMETPUS OTHOCHTENHHO
oceil. AropuT™M mocTpoeHusi rpaduka KBagpatuuHoi ¢yHkimu. I[loctpoenue rpaduka KBaapaTUUHON
¢byHkuuun no Toukam.CreneHHble (YHKLIMU C HaTypajdbHbIM IIOKa3areneM, ux rpaduku.Kopens n-oi
crenenn.I'paduky (DyHKUMIA: KOpPeHb KBAIPAaTHBIN, KOpEHb KyOHUecKmil, Moayib (y = VX, y = VX, y =
Ix1).ITpencraBnenne o060 acumnTotax. HemnpepoiBHocTh GyHKImMu. KycouHo 3amaHHbie (YHKIUH.
[TpeobpazoBanue rpaduka hyukiun y = f (x) 11 moctpoenust rpadukoB PyHKIMA BHIA
y = af (kx + b) + c.I'paduk Gpynkmu y = a+L

X+b

§ 2. YpaBHeHUs 1 HEpAaBEHCTBA C OJIHOM niepeMeHHoM (14 u).

Ilenoe ypaBHEHHE U €ro KOPHU.YpPaBHEHUs, CBOJUMBIC K JIMHEHHBIM U KBaJIpaTHbIM.BHKBaapaTHbIE
ypaBHeHHs. VIcTOpHsT BOmpoca O HAXOXKICHUHM (GOpMyNT KOpHEH anreOpandecKux ypaBHEHHUH CTEIECHEH,
oonmpmux 4etbipex. H. Taprames, [x. Kapmano, H.X. AGens, 3.'anya./lpoOHbIE pamnmoHaIbHBIC
ypaBHeHus1. Pelienne panyoHanbHbIX ypaBHeHU. I [puMeps! penieHust ypaBHEHUH BBICIIMX CTEIEHENH: METON
3aMEeHBI NEePEMEHHOMN,METO T pa3oKeHus Ha MHOXxHTeNU. KBagpaTHsie ypaBHEHHUS c



napameTpoM.KBaapaTHOEe HEPaBEHCTBO U €ro pelleHus . Pelenre KBagpaTHbIX HEPABEHCTB: MCIIOIb30BaHHE
CBOWCTB W rpaduka KBaJpaTUYHOM (YHKIMM. 3amuch peIIeHUs KBaJpaTHOro HepaBeHcTBa.Perienue
KBaJIpaTHBIX HEPABEHCTB METOJI0OM nuHTepBasioB.l Ipumepst pelIeHus JPOOHO-TMHEWHBIX
HepaBeHCTB. Pelienne 1ienbix ¥ ApoOHO-pallMOHAIBHBIX HEPABEHCTB METOA0M MHTEPBAJIOB.

§ 3. YpaBHEHUs 1 HEPABEHCTBA € ABYMs IlepeMeHHbIMU (17 u).

VYpaBHeHue ¢ [ByMsa [epeMeHHbIMU. ['paduueckas UHTepHpeTalus ypaBHEHHH C JBYMS
nepeMeHHbIMU.CHCTEMBl ypaBHEHUH BTOpOU cTeneHu. ['padudeckas nHTepnpeTanys CUCTEM YpaBHEHUH C
IBYMS MIEPEMEHHBIMU. AHAJIMTUYECKUH CrIOCO0 peLIeHHsl CUCTEM ypaBHEHMH (CIOCcOo0 MOJICTAaHOBKHU,CIIOCO0
cinoxeHus).HekoTopsle  mpuemMbl  pelIEHUsT CHCTEM  YpPaBHEHMH  BTOpPOM  CTENEHM C  JABYMs
IepeMeHHbIMU. PellleHne 3a7ay ¢ MOMOIIBI0 CHCTEM YPABHEHMH BTOPOH CTENEHH C T€OMETPUYECKUM
COJIep’)KaHHEM,Ha COBMECTHYIO palOTy,Ha JBUKEHHE, HA CMECHU M CIUIaBbl,Ha mpoleHTbl.HepaBeHcTBa C
IBYMsl TepeMeHHbIMU.I paguueckass MHTepIpeTanss HEPAaBEHCTB C JABYMs IepeMeHHbIMU.CUCTEMBI
HEPaBEHCTB C JByMsi TniepeMeHHbIMH.I paduueckass HMHTEpHIpeTanusi CHCTEM HEPaBEHCTB C JIByMSA
nepeMeHHbIMU. HeKoTOpble  IpUEMBI  PELIEHUS CUCTEM HEPABEHCTB BTOPOM CTENEHH C  JBYMs
IepeMeHHbIMU. Pelienne cucreM HepaBeHCTBBTOPOM CTEIIEHU C IBYMsI IEPEMEHHBIMH.

§ 4. Apudmerrueckast u reoMmeTpudeckas rnporpeccuu (15 ).

UucnoBass 1OCNENOBATEIbHOCTb. IIpUMeEpBI YMCIOBBIX IOCIENOBATENBHOCTEN. beckoHeuHbIe
nocjuenoBareabHOCTH. ApupmeTnueckass nporpeccuss u  e€ cBoiictBa. @opmyna obmero wieHa
apudmernueckoil mporpeccun.Pemienne 3amad ¢ ucmosib3oBaHHEM — (GOpMyJdbl  OOHIEro  4ieHa
apupmeTnueckoil mporpeccuu.Pemienne 3amay  Ha  HaXOXKJIEHHE TEPBOrO 4ji€Ha M Pa3HOCTH
apudmernueckoil nporpeccun.@opmyna cymmbl NIEPBBIX YIEHOB apupMeTudeckoi nporpeccuu.Pemenue
3aja4 ¢ MCIOJIb30BaHUEM (DOpMyIbl CyMMBI NIEPBBIX WIEHOB apudMeTndeckoi mporpeccuu.HekoTopsie
NpUEMBI pELICHUS 33/1a4 Ha HAXO0XKJIEHUE CYMMbl HECKOJIBKUX YJIEHOB apu(METHUECKON TPOrpeCCUN.

I'eometpuueckas mporpeccus. @opmyna oOIIero YieHa reoMeTpHUecKoi nporpeccun.Pemenne 3anau
C HUCHOJb30BaHUEM (HOPMYINIBI OOIIETr0 WieHa reoMeTpuueckoid mporpeccuu.dopmysia CyMMBI NIEpPBBIX
YJICHOB TE€OMETpPHUECKO mporpeccuu.Pemenne 3agau ¢ ucmonb3oBaHUEM (DOPMYIIBl CYMMBI NIEPBBIX
YIEHOB Te€OMETpUYeCKOM mporpeccuu.HekoTopele npuéMbl pemeHus 3aad Ha HAxXOXKICHHUE CYMMBI
HECKOJIBKUX WIEHOB TeoMeTpuueckoil mnporpeccun.3anaya Jleonapno IIuzanckoro (Pubonauun) o
Kponukax, unciaa @uboHauyn. 3amada o maxmaTHOM gocke.CXosImascs reoMeTpudeckass Mporpeccus.
CnosxHble IPOLIEHTHI.

§ 5. DnemeHTHl KOMOMHATOPUKH U TeOpUU BeposiTHocTel (13 1).

[lpumepsl  pemeHuss KOMOMHATOPHBIX — 3a4a4. [IpencTaBieHHe  SKCIEpUMEHTa B BHUJE
nepesa.Berancinenue BEPOATHOCTEU B OIbITax C IIPUMEHEHHEM KOMOHMHATOPHBIX
dopmyn.IlepecranoBku.Pasmemenusi. Coderanus.VIcTOkM Teopur BEpOSTHOCTEH: CTpPaxoBOE JIEIO,
azaptHble urpsl. Tpeyronsauk [lackamns. Ucnbitanus bepuymnu. Ycnex u Heymada. BepostHocTH cOOBITHI
B cepuu ucneitanuii bepuymim.BepostHocTH 3nemeHTapHbIX coObIThil. Kiaccuueckue BepOsSTHOCTHBIC
ONBITBI C UCIOJb30BAaHUEM MOHET, KyOukoB. IlpencraBneHue coOBITMH C TOMOLIBIO JHArpamm
Oiinepa.CoObITHST B CIyYallHBIX DKCIIEPUMEHTAX MW OJIATOMPUSTCTBYIOIINUE JJIEMEHTApHBIE COOBITHSA.
BepositHocTH cityuyaiiHbix coObrTuil. Cnydaiinelii  BbIOOp.IIpoTHBONONIOXKHBIE COOBITHS, OOBEAMHEHUE U
nepeceyeHue coOwbiTuil. [lpaBuno cinoxenuss BeposiTHocTei.HesaBucumple COOBITHS. YMHOXKEHUE
BEpOSITHOCTEH He3zaBUCUMBIX coObITui. [locnenoBarenbHble He3aBUCHUMBbIE HcnbITaHus. [IpencraBneHue o
HE3aBUCHMBIX COOBITHSX B KM3HU.OMBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU.3HAKOMCTBO
CO CIy4alHBIMM BEJIMYMHAMH Ha MpUMEpaxX KOHEUHBIX AMCKPETHBIX CllydyalHbIX BeJIM4YMH. PacrpenencHue,
M3MEpeHue BeposiTHOCTe.MaTtemaTudeckoe oxxkunanue. CBoWCTBa MaTeMaTuueckoro oxxunaanus.[lonsitue o
3akoHe OosibiMx uwncen. [lpumeHeHne 3akoHa OOJIBIIMX YHCEN B COLMOJIOTUH, CTPaxOBaHWUHU, B
3/IpaBOOXpaHEHUH, 0OecTeueHNH 0€301aCHOCTH HACENIEHUs B UpE3BbIUaiHbIX CUTYaLIUsX.

§ 6. [ToBTopenue (21 1).

JIMHHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHbBIE
PE3YJIbTATBI OCBOEHUA MATEMATHUKH.

JIMYHOCTHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOMN MPOrpaMMbl:
1. Poccuiickas rpaxnaHcKas HAEHTUYHOCTh (MATpUOTHU3M, yBaxkeHHE K OTedecTBy, K MNpOLLIOMY U

HaCTOAIICMY MHOT'OHAIIMOHAJIBHOT'O Hapoda POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTH M JOJIra ICpC POﬂHHOﬁ,
I/IIIGHTI/I(i)I/IKaIII/ISI cebs B KayecTBe TpaxXaaHuHa POCCI/II/I, Cy6'b€KTI/IBHaSI 3HAYUMOCTh HCIIOJIBb30BaHHUA



PYCCKOTO sI3bIKa U SI3BIKOB HApoJ0B Poccuu, 0CO3HaHME U ONIYIICHUE TUIHOCTHONW COMPUYACTHOCTH CyAb0e
poccuiickoro Hapona). Oco3HaHUE STHUYECKON MPUHAANEC)KHOCTH, 3HAHWE WCTOPUH, S3BIKA, KYJIbTYPHI
CBOET0 Hapoja, CBOEro Kpas, OCHOB KYyJbTypHOIO Hacjieaus HapoaoB Poccum M uyenoBeuecTBa
(MIEHTUYHOCTh 4YEJIOBEKA C POCCHMCKONW MHOTOHALMOHANBHOM KYJIbTYpOil, COMPUYACTHOCTh HCTOPHH
HapoOJOB M TOCYIapCTB, HAXOJUWBIIHMXCS Ha TEPPUTOPUU COBPEMEHHOW Poccum); uHTEpUOpU3aAIHS
T'YMaHUCTHYECKHX, JEMOKPATHUECKUX M TPAJULIUOHHBIX [EHHOCTEH MHOTOHAIMOHAIBLHOTO POCCHICKOTO
obmectBa. OCO3HAHHOE, YBAXKHUTEIHLHOE U JOOPOKEIATSIIbHOS OTHOIICHUE K UCTOPUH, KYJIbTYpE, PEJIUTHH,
TpaauLIUAM, 3bIKaM, HEHHOCTSIM HapoaoB Poccuu u Hapog0B Mupa.

2. 'OTOBHOCTH U CIIOCOOHOCTH 00YYAIOLIUXCSl K CAMOPA3BUTHIO U CaMOOOPa30BAHHIO HA OCHOBE MOTHBAILIUU
K 00Y4eHHIO U MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JalbHEHIIEH
WHAVBUIYAIBHONH TpaekTopuu oOpa3oBaHMs Ha 0a3e OpHEHTUPOBKM B Mupe Tmpodeccuii
poecCHOHANBHBIX MPEIOYTEHU, C YYETOM YCTONYMBBIX MO3HABATEIBLHBIX HHTEPECOB.

3. Pa3BuToe MoOpanpHOE CO3HAHWE W KOMIIETCHTHOCTh B PENICHHH MOPAJIBHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, GOPMUPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IMOBEJCHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO  OTHOIICHHWSI K COOCTBEHHBIM TIOCTYyNKaM (CIIOCOOHOCTh K  HPABCTBEHHOMY
CaMOCOBEPILICHCTBOBAHHUIO; BEPOTEPIIUMOCTh, YBAXKHUTEIHbHOE OTHOIICHHE K PEIMTHO3HBIM YYBCTBaM,
B3TJISZIaM JIFOJIEH WJIM WX OTCYTCTBHIO; 3HAaHHE OCHOBHBIX HOPM MOpAJIM, HPABCTBEHHBIX, JTYXOBHBIX
UJCaNIOB, XPaHUMBIX B KYyJIbTYpHBIX TpaauIUsAX HapoaoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEIILHOMY CaMOOTPAaHWYCHUIO B IIOCTYIKAaX, IIOBEJCHUU, PACTOYHTEIHBHOM IOTPESOUTEIIECTBE;
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBaX CBETCKOW ATHKH, KYJIbTYpPbl TPAIUIIMOHHBIX PEIUTHH, HX
POJIH B Pa3BUTHUH KYJITYPhl M HCTOpUH POCCHU M YeioBeUeCcTBa, B CTAHOBIICHUH TPAXKIAHCKOTO OOIIECTBA U
POCCHUIICKON TOCYJapCTBEHHOCTH; TOHMMAHUE 3HAYCHHS HPABCTBEHHOCTH, BEPHl U PEIUTUU B KHU3IHU
yeloBeka, ceMbd U obOmectBa). CHOpMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUIEHHMS K  YUYEHHIO;
YBOKUTEIHHOTO OTHOIICHUS K TPYAY, HATUYHME OTMbITA YY4acTHs B COLMAIBHO 3HAYMMOM Tpyne. Oco3HaHue
3HAYEHUS] CEMBH B KHM3HU UYeJIOBEeKa M OOIIECTBA, MPUHATHE IEHHOCTH CEMECHHOHN JKU3HU, YBAKUTEIHHOE H
3a00TIMBOE OTHOIIIEHUE K YJICHAM CBOEH CEMbH.

4. ChopMHPOBAHHOCTH TIEJIOCTHOT'O MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH U OOIIECTBEHHON MPAKTUKH, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE
MHOroo0pa3ue COBPEMEHHOI'0 MUpA.

5. Oco3HaHHOE, YBAXKUTEIBHOE M JI0OpOKETATeNbHOE OTHOIIEHHE K JPYroMYy YelOBEKY, €ro MHEHHIO,
MHPOBO33PEHUI0, KYJIbType, S3bIKy, Bepe, T'PXKTAHCKOW TO3UIMH. [ OTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJIOT C JPYTMMH JIIOABMH M JOCTUTaTh B HEM B3aUMONOHMMaHUs (WISHTH(UKAIUs cebs Kak
MOJIHOTIPABHOTO CyOBeKTa OOIIeHHS, TOTOBHOCTh K KOHCTPYMPOBAHHIO O0pa3a mapTHEpa MO AHAJIOry,
TOTOBHOCTh K KOHCTPYHUPOBAHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB JUAIIOTa, TOTOBHOCTh K KOHCTPYHPOBAHUIO
mpolecca Juanora Kak KOHBEHLMOHHPOBAHHUS HMHTEPECOB, MPOLEAYpP, TOTOBHOCTh U CIHOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTh COIIMAJIBHBIX HOPM, MPaBUJI MOBEJCHUSA, pOJied M (OPM COIMAILHON XU3HHU B TPYIAX U
coo01ecTBax. YJacTue B IIKOJIHHOM CaMOYIPAaBICHUH M OOIICCTBEHHON JKHU3HH B IpeleliaX BO3PACTHBIX
KOMIIETEHIINI C y4eTOM PErMOHANbHBIX, STHOKYJIBTYPHBIX, COLUATIBHBIX U AIKOHOMUYECKUX OCOOCHHOCTEM
(opmMupoBaHrEe TOTOBHOCTH K YYaCTHIO B MPOIIECCE YIOPSAOUYCHHS COUATBHBIX CBSI3eH W OTHOIICHUM, B
KOTOpBIE BKJIIOYEHBI M KOTOpbIE (QOPMHUPYIOT CaMU Y4dalluecs; BKIOYEHHOCTh B HEMOCPEICTBEHHOE
IPaXITAHCKOE yYacTHe, TOTOBHOCTh YYacTBOBATH B JKU3HEIEATEIHHOCTH MOJPOCTKOBOTO OOMIECTBEHHOTO
O0OBEAMHEHUS, TMPOIYKTUBHO B3aUMOJCHCTBYIONIETO C COLMANbHOM CpeAod U  COLUATbHBIMU
WHCTUTYTaMU;uicHTU(HUKAIS ce0s B KadecTBe CYOBEKTa COIUAIBHBIX MPEeoOpa3OBaHU, OCBOCHHUE
KOMIIETEHTHOCTEH B cepe OpraHu3aTOPCKOM NesATEIbHOCTH; UHTEPHOPHU3AIUS LICHHOCTEH CO3UAATEIHHOIO
OTHOILIECHUSI K OKPYXAKNIEH JEHCTBUTEIBHOCTH, LEHHOCTEW COLMAJIbHOIO TBOPYECTBA, LEHHOCTH
MPOAYKTUBHOW OpraHM3allii COBMECTHOW AESTeNbHOCTH, CaMOpeald3allii B TpyIIe U OpraHU3alluH,
[IEHHOCTH  «JIPYroro» Kak paBHONPABHOTO TMapTHepa, (OPMHUPOBAHWE KOMIICTCHIIMA aHaJIW3a,
MPOEKTUPOBAHMS, OPTraHU3AlMU JEATEIbHOCTH, PEICKCUU HU3MEHEHUH, CHoco00B B3aMMOBBITOJHOTO
COTPYAHHYECTBA, CIIOCOOOB peaau3aiii COOCTBEHHOTO JUAEPCKOTO MOTEHIINAA).

7. ChopMUPOBaHHOCTh IIEHHOCTH 30POBOrO0 M 0€30macHOro o0pasa >KW3HM;, WHTEPUOPHU3AIUS MPaBHI
WHIAVNBUIYAIBHOTO U KOJJICKTUBHOTO 0€301aCHOTO MOBEJACHUS B YPE3BBIYAWHBIX CUTYAIUSIX, YTPOKAIOIIUX
KU3HU U 3JI0POBbIO JIFOJIeH, MPaBUJI MIOBECHHS Ha TPAHCIIOPTE U Ha TOpOTax.

8. Pa3BUTOCTH 3CTETHMUECKOIO CO3HAHUS Y€pe3 OCBOCHME XYJ0’KECTBEHHOrO Hacienus HaponaoB Poccuu u
MHUpa, TBOPUYECKOH AEATEIHbHOCTH DCTETUYECKOr0 XapakTepa (CIOCOOHOCTh MOHUMATH XYHAOXKECTBEHHBIC



NPOM3BEACHUS, OTPAXKAIOIIME pasHble OATHOKYJIBTYpHBIE TPAagulMH; CHOPMUPOBAHHOCTH OCHOB
XYA0)KECTBEHHON KyJNbTyphl OOyYaroIMXCs KaK 4YacTH MX OOWIedl AyXOBHOW KyJbTYpbI, Kak 0co0O0ro
crioco0a MO3HaHMS KU3HU U CPEICTBA OPraHU3aLUU OOILEHUS; SCTETUYECKOE, SMOLUOHAIBHO-IICHHOCTHOE
BUJCHUE OKPYXKAIOLIEr0 MHUpA; CIOCOOHOCTh K 3MOIMOHAJIBHO-LIEHHOCTHOMY OCBOCHMIO MHpA,
CaMOBBIPAKEHUIO U OPUEHTALIUU B XYA0KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYpPbI; YBAKEHUE
K MCTOPUM KYJbTYypbl cBoero OTeuecTBa, BBIPaXXEHHOW B TOM 4YMCJI€ B MOHMMAHHUU KPacoThbl YEJIOBEKA;
noTpeOHOCT, B OOIIEHWH C XYAO0XKECTBEHHBIMH MPOU3BEACHUAMHU, C(HOPMUPOBAHHOCTh aAKTHBHOTO
OTHOLIEHHUS K TPaJULUSAM XYAO0XKECTBEHHOH KYJIbTYpbl KaK CMBICIIOBOM, 3CTETHYECKOM M JIMYHOCTHO-
3HAYUMOM LIEHHOCTH).

9. ChopMHUPOBAaHHOCTb OCHOB 3KOJIOIMYECKOW KYJIBTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMUYECKOT0 MBIIUIEHHS, HAJIUYUE OIbITa SKOJIOTUYECKU OPUEHTUPOBAHHON PEPIIEKCUBHO-OLIEHOUYHOM U
IPAKTUYECKOM JIeATENbHOCTH B JKU3HEHHBIX CHUTyallMAX (TFOTOBHOCTh K MCCIEIOBAaHMIO HPUPOABI, K
3aHSATHUSM CEJIbCKOXO3WCTBEHHBIM TPYAOM, K XYJO’KECTBEHHO-3CTETUUYECKOMY OTPAKEHUIO HPUPOJIbI, K
3aHATUSAM TYPU3MOM, B TOM YHUCJIE SKOTYPU3MOM, K OCYILLECTBICHHUIO IPUPOIOOXPAHHON €A TEILHOCTH).

MertanpeameTHele pe3ynbTaTsl ocBoeHuss OOl

MeramnpeaMeTHbIe pe3yabTaThl BKJIIOYAIOT OCBOCHHBIE OOYYAIOMIMMHUCSMEKIIPEIMETHBIE TIOHSATUS U
YHUBEpCAJIbHbIC YUeOHbIC IeHCTBUS (PETYISITUBHBIC, IO3HABATE/IbHBIE, KOMMYHHUKATHBHBIE).
MexnpeaMeTHBIC TTOHSITHUS

VYcnoBueM (GOpPMHPOBAHUS MEXKIPEAMETHBIX MOHATUHM, TaKHUX, Kak cHcTeMa, (akT, 3aKOHOMEPHOCTH,
(deHoMeH, aHalIM3, CUHTE3 SIBJISIETCS OBJaJeHHE OOY4YaIOUIMMUCS OCHOBAaMHU UYWTATENIbCKOW KOMIETEHIIMH,
npuoOpeTeHne HaBBIKOB paboThl ¢ HMH(poOpManued, yyacThe B HPOEKTHOH NesATeNbHOCTH. B OCHOBHOIM
IIKOJIE Ha BCEX MpeaMerax OyaeT mnpojopkeHa paboTta 1o (QOPMUPOBAHUIO U PA3BUTHIO OCHOB
YUTATENIbCKOM KoMmneTeHIuu. OO0ydaromuecs: OBIaJCIOT YTEHHEM KaK CPEICTBOM OCYILECTBICHHUS CBOMX
JaNbHEWIINX IUIAHOB: MPOJOJDKEHHs 00pa3oBaHUs M C€aMOOOpa3OBaHHs, OCO3HAHHOIO IUIAHUPOBAHUS
CBOET0 aKTyaJbHOT'O M MEPCIEKTUBHOTO Kpyra YTE€HHsI, B TOM YHCJIE I0CYTOBOT0, OJTOTOBKH K TPYIOBOH U
COLIMAJIbHOW JIeSITETbHOCTU. Y BBITYCKHUKOB OyneT cpopMupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM
YTEHUM KaK CPEJCTBE IMO3HaHMA MHpa U cebs B 3TOM MHUpE, TapMOHHM3AIMM OTHOLICHWH dYeloBeKa H
o01ecTBa, Co3IlaHun 00pasa «mOTPeOHOTO OYIYIIIETOY.

ITpu n3ydyeHun yuyeOHBIX MPEIMETOB 00yUaIOIIMECcs: YCOBEPIICHCTBYIOT IPHOOPETEHHbIE Ha TIEPBOM YPOBHE
HaBbIKK paboThl ¢ MHOpMaIueil u nononHaT ux. OHU cMOryT paboTaTh ¢ TEKCTaMu, MPeoOpa3oBBIBATH U
MHTEPHPETHPOBATH COACPKAILLYIOCS B HUX UH(POPMALIUIO, B TOM YHCIIE:

* CUCTEMaTU3HUPOBATh, COIMOCTABIATh, AHAJIU3UPOBATh, 0000IIATH W HMHTEPHPETUPOBATH HH(POPMAIIHIO,
COJIEPKAIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBIICNIATh TJIaBHYIO U W30BITOYHYIO MH(OPMAIUIO, BBIMOIHATH CMBICIIOBOE CBEPTHIBAHUE BbIIEIEHHBIX
(akTOB, MBICJICH; MPEACTABIATH MH(OPMAIIHIO B CXKATOH clIOBECHOU (hopMe (B BUJE IJIaHA WIIM TE3UCOB) U B
HarJISITHO-CUMBOJIMYECKON (opme (B Buae TaOmHIl, TpapUUYECKUX CXEM M JuUarpamMm, KapT TMOHATHH —
KOHIIETITYyaJIbHBIX AHArpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHATH U JOTIOHSTH TAOJIUIIbI, CXEMBbI, TIHarPaMMBbl, TEKCTHI.

B xone m3ydeHus: Bcex y4eOHBIX MPEIMETOB OOydarouirecs MPUOOPETYT OMBIT MPOSKTHON JesTeIbHOCTH
Kak o0co0oii  ¢opmbl yuyeOHOW pabOTBI, CHOCOOCTBYIOIIEH BOCIUTAHHUIO  CAaMOCTOSATEIBLHOCTH,
MHHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBALIUU U 3PPEKTUBHOCTH YUEOHOH EATEILHOCTH; B
XO0Jle peaju3alMi MCXOJHOTO 3aMbiciia HAa MPAKTHYECKOM YpPOBHE OBJAACIOT YMEHHEM BBIOUpPATH
aJIeKBaTHBIC CTOSAILICH 3aJadye CpeJCTBa, NPUHUMATh pEIICHHS, B TOM 4YHCIE M B CHTYyalUsaX
HeomnpeeneHHocTd. OHM TOTy4aT BO3MOXKHOCTH pa3BUTh CIIOCOOHOCTh K pPa3pabOTKe HECKOJIbKUX
BAapHAaHTOB pEUICHWH, K TMOMCKY HECTaHIAPTHBIX PEIICHHWH, TMOMCKY M OCYIIECTBICHHIO Haubolee
MPUEMIIEMOTO PEIICHHUS.

[lepeyeHp KITIOUEBBIX MEXMPEAMETHBIX TOHATHHA OIpENeNsIeTcss B XOJe pa3padOTKH OCHOBHOM
o0pa3oBaTeNbHOI TPOrpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHHMs OOpPa30BAaTENbHONW OpraHU3allid B
3aBUCHUMOCTH OT MaTepUaIbHO-TEXHUYECKOT0 OCHAIIEHMS, KaIpOBOI'0 MTOTEHIIMAja, UCIIOJIb3YEMBIX METOOB
paboThl U 00pa30BaTENbHBIX TEXHOJIOTHUH.

B coorBerctBun ®I'OC OOOQO BBLAEHSIOTCS TPU TPYNIBl  YHUBEPCAIBHBIX YYEOHBIX JICHWCTBUI:
pETyNATUBHBIE, TI03HABATEIbHBIC, KOMMYHUKATUBHBIE.

PerynsatuBubie YV /|




1.

YMeHHne caMOCTOSTENIFHO ONPENeATh eldn 00y4eHHs, CTaBUTh U (OPMYIHPOBATH HOBBIEC 33][auil B

yueObe W IO03HABATEIbHOW JEATEIBHOCTH, Pa3BUBAaTh MOTHBBI M HHTEPEChl CBOCH IO3HABATEIHLHOM
nesaTenbHOCTH. OOyJaroIUiicss CMOXKET:

2.

aHAIM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBATH Oyaymire o0pa3oBaTeIbHbBIE PE3YNIbTATHI,
UIECHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI M ONPEEIATh TJIABHYIO MTPOOIIEMY;
BBIJIBUTaTh BEPCHUU pELICHUs NMpoOIeMbl, (OPMYIUPOBATh TUIIOTE3bl, MPEIBOCXUIIATh KOHEUHBIN
pe3yIbTaT;
CTaBUTh 1I€JIb JCSATEIHPHOCTHM Ha OCHOBE ONPENCJICHHON TMpOoOJeMbl M  CYIIECTBYIOIIHUX
BO3MOKHOCTECIA;
dbopMynupoBaTh yueOHbBIE 3aJa4UH KaK IIard JOCTHKEHUS TTOCTABICHHON IEJIH A TeTbHOCTH;
000CHOBBIBATh IIEJIEBBIC OPHUEHTUPHI W MPHOPUTETHI CChUIKAMU Ha IIEHHOCTH, yKa3blBas H
000CHOBBIBas IOTHYECKYIO MOCIIEA0BATEIILHOCTD IIIaroB.

YMeHue caMOCTOSITENBHO IUIAHUPOBATH IYTH JOCTHXKEHUS LIEJIEH, B TOM YHUCIE allbTEpPHATUBHBIC,

OCO3HAHHO BBIOMpaTh Hanbosee F3HPeKTUBHBIE CTIOCOOBI PEIICHUS YIeOHBIX U TTO3HABATEIIBHBIX 3a7a4.
OO0yJaromuiics CMOXET:

3.

oTpesieNATh He0OX0IuMbIe IeHCTBHE(S]) B COOTBETCTBUH C y4eOHOM U MO3HaBaTeIbHOU 3aaaueil u
COCTABJIATH AITOPUTM UX BBIITOJTHEHHS,
000CHOBBIBAaTh U OCYIIECTBIIATH BBIOOp Hanbojee 3PPEeKTUBHBIX CIOCOOOB pelieHUs y4eOHBIX U
NIO3HABaTEJIbHBIX 3a/1a4;
OTIpeeATE/HaX0IUTh, B TOM YHWCIIC W3 NPEIOKEHHBIX BAPUAHTOB, YCIOBHSI JJISI BBITIOJHEHUS
yueOHOI U TTO3HAaBaTEeNLHON 3a/1a4H;
BBICTPAaNBaTh XM3HEHHbIE IUIaHBI HAa KPaTKOCpOuYHOE Oynyliee (3asBIATH LIEJEBbIE OPUEHTHUPSI,
CTaBHUThH AJCKBaTHbIE UM 3aJa4d U TpeaJiarath JACUCTBHS, YKa3biBas U OOOCHOBBIBAS JIOTHUECKYIO
M0CJIEeI0BATEIbHOCTD I11aroB);
BBIOMPATh W3 TPENJIOKCHHBIX BAapHAHTOB M CAMOCTOSTENBHO WCKATh CPEACTBA/PEeCypChl LIS
peLIeHHS 3aJa41/JOCTIKEHUS 1IETIH;
COCTaBJIATH IUIAH PEIIeHUs MPo0sIeMbl (BBIIOIHEHUS IPOEKTa, IPOBEIECHHS UCCIIEA0BAHMS);
OTIpeNIeNATh TOTEHIMAIbHBIC 3aTPYAHEHUS TPU pPENICHWH Y4eOHOH W MO3HAaBaTEILHOW 3a7add |
HAXOJIUTh CPEJICTBA JUUIsl UX YCTPAHEHUS;
OIMCBIBATh CBOW OMBIT, 0OPMIISAS €ro Ul Nepeadu APYruM JIOASIM B BUIE€ TEXHOJIOTHH PEIIEHUS
NPaKTUYECKHX 3a/1a4 ONPEeAEICHHOT 0 Kjlacca;
TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUIYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

YMeHHe COOTHOCHUTH CBOM JIEHCTBHS C IJIAHUPYEMBIMH pe3yJIbTaTaMH, OCYILECTBIATH KOHTPOJb

CBOCH IESTETHPHOCTH B MPOIECCE TOCTHKECHUS Pe3yiibTaTa, ONpEeAeIsiTh CIIOCOOBI JeHCTBUI B paMKax
NPEUIOKEHHBIX YCIOBUA M TpeOOBaHMI, KOPPEKTUPOBAaTb CBOM JEHCTBUA B COOTBETCTBUHM C
u3MeHsitonieiicsa cutyanueil. O0ydaromuncs CMOXKET:

4.

OIPENEIATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX pPE3yJIbTaTOB U

KPUTEPHUHU OLIEHKU CBOEH y4eOHOM eATeNbHOCTH;

CUCTEMaTU3UpOBaTh (B TOM YHCJIE€ BHIOMpPATh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX

PE3YJIBTATOB U OLIEHKU CBOEH EATEIIBHOCTH;

OTOMpaTh MHCTPYMEHTHI [JIsl OLIEHUBAHMs CBOEH JESITEIbHOCTH, OCYILECTBISATh CAMOKOHTPOJb

CBOEH J1eATENBbHOCTH B paMKax MPe/JI0KEHHBIX YCIOBUI U TpeOOBaHUIl;

OLICHUBATh CBOK JEATEIIBHOCTb, APIYMEHTHUPYs IIPUYMHBI JOCTHMIXKCHUS WU OTCYTCTBUSA

IJIAHUPYEMOI'O PE3yJIbTATa;

HaXOJUTh JIOCTAaTOYHbIE CPEACTBA JUJIsl BBINOJIHEHUS YYEOHBIX JEHCTBUH B H3MEHSIOLIEHCS

CUTYallUU W/UIU NIPH OTCYTCTBUU INITAHUPYEMOTO pe3ysbTara;

pa0oTas Mo cBOeMy IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESTEIbHOCTh HA OCHOBE aHAJIN3a

W3MEHEHHUI CUTYalluy ISl TTOJTyYEHHsI 3aIJTaHMPOBAHHBIX XapaKTEPUCTUK MPOTYyKTa/pe3ybTara;

YCTaHABIUBATh CBS3b MEXKIY IOJYYEHHBIMU XAPAKTEPUCTUKAMU IPOAYKTA U XapPAKTEPUCTUKAMMU

rporecca IeATeIbHOCTH U 110 3aBEPLICHUU ACATEIbHOCTH NPEIIaraTb U3MEHEHUE XapaKTEPUCTUK

mpolecca s OJIy4eHMs! yIy4YIIEHHbIX XapaKTepUCTUK IIPOAYKTA;

CBEPATH CBOU JEUCTBUS C LIEIIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OIIUOKH CAMOCTOSATENBHO.
YMeHue oueHuBaTh NPaBUIBHOCTH BBIMNOJHEHHUS Y4eOHOM 3a1auu, COOCTBEHHBIE BO3MOXKHOCTU €€

peuenus. OOyyaromuicss CMOXeET:



5.

ONpEeNIEeNSATh KpUTEPUU IPABUILHOCTU (KOPPEKTHOCTH) BBHITIOTHEHUS yueOHOM 3a1a4H;

aHAIM3UPOBaTh U OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOUIETO WHCTPYMEHTApus s

BBINOJHEHUS y4eOHOM 3a/1au;

CBOOOHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKU M CAMOOLIEHKH, UCXO/sl U3 LENH U

UMEIOIIUXCS CPEJCTB, Pa3inyas pe3yJbTaT U CIIOCOOBI ACHCTBHIA;

OLICHUBATh MPOJYKT CBOEH NEATEIBHOCTH MO 3a/JlaHHBIM W/UJIM CaMOCTOSITENIbHO OMpPEIEICHHBIM

KPUTEPUSM B COOTBETCTBUU C LIEJIBIO AESTEIbHOCTH;

000CHOBBIBATh JTOCTHKUMOCTb LI€TH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX

PECYPCOB U IOCTYIHBIX BHEUIHUX PECYPCOB;

(buKCcHpOBaTh U aHAIU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
Bnagenne ocHOBaMM CAaMOKOHTpOJIS, CaMOOLEHKH, IPHUHATHA PEIIEHUH U  OCYILECTBICHMS

OCO3HAHHOTO BBIOOpA B yueOHOU 1 MO3HaBaTEIbHOW. OO0yJarOIIHIICS CMOXKET:

HaOMIOAaTh W aHAJM3UPOBATh COOCTBEHHYIO YYE€OHYI0O W TO3HABATENBHYIO JEATEIBHOCTH U
JESTEILHOCTh IPYTrUX 00y4aroIuXcs B MPOIECCe B3aUMOIIPOBEPKH;

COOTHOCHTH pE€ajbHble H IUIAHUPYEMbIE pe3yabTaThl WHAMBHIYaTbHOH 00pa3oBaTEIbHOM
JeSITENLHOCTH U JIeaTh BBIBOJIBI,

NPUHUMATh PELICHHE B y4eOHON CUTYalluy U HECTH 32 HEro OTBETCTBEHHOCTD;

CaMOCTOSITEIIEHO OTIPEICIIATh MPUYMHBI CBOETO yCIIeXa WM HeyCcIieXa M HaXOAHUTh CIIOCOOBI BBIXO/1a
U3 CUTYyalluu Heycrexa;

PETPOCHIEKTUBHO OIPENIeNATh, KaKue IeHCTBUS MO PEeIeHUI0 YueOHOM 3a1aul MU NTapaMeTphbl 3TUX
JIEWCTBHM MPUBEIN K IMOTYYECHUIO UMEIOIIETOCS MPOAYKTa YIeOHON AeATEIbHOCTH,
JIEMOHCTPUPOBATH MPUEMBI PETYISIIIMUA TCUXO(PH3UOTOTMYECKUX/ IMOIIMOHAIBHBIX COCTOSTHUM st
nocTmwkeHus 3¢dekra ycrnmokoeHus (yCTpaHEHHs SMOIMOHATBHOM HAMpsHKEHHOCTH), 3¢ dexTa
BOCCTAHOBJICHHS (OcnalieHus TpOSBICHU yTomieHus), 3(dexra akTuBu3auM (MTOBBIIICHUS
NCUXO(H3UOTOTHYECKON PEAKTUBHOCTH).

ITo3zunaBatenpabie Y Y /]

1.

YMeHue OIpCaACIITh IIOHATHA, CO31aBaThb O606H_[6HI/I$I, YCTaHAaBJIMBATb aHaJIOT'uu,

KIlacCu(pUIIMpPOBaTh, CAMOCTOSATEIBHO BBHIOMPATh OCHOBAaHHWS M KPUTEPUHM JUIA KiacCH(HKamuy,
yCTaHaBJIMBaTh MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXJIEHUE, YMO3AKIIOUCHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUHN) U JIeNaTh BbIBObI. O0yJaromuiicss CMOXKET:

noaoupaTh CJI0Ba, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, ONPEIEIISIONINE €ro MPU3HAK! U CBOWCTBA;
BBICTPAaNWBaTh JIOTMYECKYIO IIETIOUKY, COCTOSIIYIO M3 KIIOYEBOI'O CJIOBA U COMOAYMHEHHBIX €My
CJIOB;

BBIJICNATh OOMIMKA TMPHU3HAK JBYX MM HECKOJBKUX MPEIMETOB WM SIBICHUH M OOBACHATH HX
CXO/ICTBO;

O0BENMHATh TPEIMETHI W SIBJICHHS B TPYIIBl TI0 OINPEIEICHHBIM MpPHU3HAKaM, CpPaBHHUBATH,
KIIaCCU(PUIIUPOBATH 1 00001IaTh (DaKTHI U SBICHUS;

BBIZICIISITH SIBJIGHUE U3 OOILETO psija APYTUX SIBICHUH;

ONpeNeNiaTh OOCTOSITEIbCTBA, KOTOPBIE MPE/IIISCTBOBAIM BO3HHKHOBEHHIO CBSI3M  MEXIY
SBIICHUSIMH, W3 JTHUX OOCTOSTENLCTB BBLICIATH ONPEACISIONINE, CIIOCOOHBIE OBITh NPHYUHON
JTAHHOT'O SIBJICHUSI, BBISIBIISITh IIPUYMHBI M CJIC/ICTBUS SIBIICHUIA,

CTPOHTH PACCYXIICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHSIM U OT YACTHBIX SIBIICHUH K
OOIIMM 3aKOHOMEPHOCTSM;

CTPOHTBH PACCYXICHHE Ha OCHOBE CPAaBHCHHS TPEJAMETOB U SIBICHHM, BBIACISAS MPH 3TOM OO0IINE
NPU3HAKH;

u3JaraTh MOJyYCHHYIO HH(OPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIaeMoi 3a/1a4H;
CaMOCTOSITENIFHO YKa3bIBaTh Ha HMH(GOPMAILMIO, HYKAAIOUIYIOCS B IPOBEpKe, Npeaiaratb M
NPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH UH(POPMAIINH;

BepOaM30BaTh SMOIIMOHATILHOE BIICYATIICHHE, OKa3aHHOE HA HET'0 UCTOYHUKOM;

OOBSCHSATH SIBICHHS, MPOLIECCHI, CBSI3M M OTHOIICHHS, BBIIBISEMBIC B XOJ€ MO3HABATEILHOH U
UCCIIC/IOBATEIILCKOM  JICATENIBHOCTH  (MPUBOJUTH  OOBSCHEHHE C  W3MEHEHHEM  (OpPMBI
NPEeCTaBICHHS; OOBICHATD, IETATU3UPYS I 0000111as1; OOBACHATH C 3aJJaHHOM TOYKH 3pEHUs);



® BBIIBIATH W Ha3blBaTh NPUYHMHBI COOBITHA, SBJICHHS, B TOM YHCIIE BO3MOXKHBIE / Hamboiee
BEPOATHBIE IPUUYMHBL, BO3MOJKHBIE IIOCIHEACTBHUS 3aJaHHOW TNPUYMHBI, CaMOCTOATEIBHO
OCYIIECTBIISIS IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

e JeyaTh BBIBOJI Ha OCHOBE KPUTMUYECKOI'O aHAlIM3a PAa3HBIX TOYEK 3pEHUs, MOJATBEP)KIATh BBIBOJ
cOOCTBEHHOI apryMeHTaluel ik caMOCTOSATEIbHO OTy4YeHHBIMU JAHHBIMHU.

2. YMeHHEe cO3/1aBaTh, NMPHUMEHATh M IMPEoOpa30OBBIBATh 3HAKHM M CHUMBOJIBI, MOJAEITH M CXEMBI IS
penieHus yueOHbIX U MTO3HABATENbHBIX 3a4a4. OOyUaromuiicss CMOXKET:

® 0003HaYaTh CUMBOJIOM U 3HAaKOM IPEIMET U/UJIH SIBICHUE;

® OTIPE/ICTSITh JIOTHUECKUE CBSI3M MEXKAY NpeAMETaMH W/WIH SBICHUSIMH, O0O3HA4YaTh JaHHBIC
JIOTUYECKUE CBSI3U C MIOMOILBIO 3HAKOB B CXEME;

® CO3/1aBaTh aOCTPAKTHBINA WU pealIbHBIN 00pa3 MmpeamMeTa /Uiy sSBJICHNUS,

® CTPOUTH MOJIETIE/CXEMY Ha OCHOBE YCIIOBUM 3aa4M W/ WU CIIoco0a ee peIIeHHs;

® C03/1aBaTh BepOasibHbIE, BEIIECTBEHHbIE U WH(POPMAIIMOHHbBIE MOJIEITH C BBIICJICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA TSl OTIpeIeNICHHsI crioco0a pelieH s 3a/1a4u B COOTBETCTBUU C CUTYaIU el

e [Ipeo0pa30BbIBATh MOJEIU C II€JIbI0 BBISBICHUS OOLIMX 3aKOHOB, ONPEIENAIOIUX JaHHYIO
MPEIMETHYIO 00JIaCTh;

® [ICPEBO/IUTh CIIOKHYIO [0 COCTaBY (MHOIOACHeKTHYI0) HHGOpMAlMI0O M3 TpapHUUEcKOro WM
dhopMaM30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JACHCTBMSI, HMCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHEe
AJITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUsI 00 00BEKTE, K KOTOPOMY NMPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0Ka3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOIO;

® AHAJIM3UPOBATH/PEIIEKCHPOBATH OMBIT Pa3pabOTKU U peaTu3auy y9eOHOTO MPOESKTa, UCCIIETOBAHMS
(TEeOpeTUYEeCKOro, HSMIHMPUYECKOT0) HAa OCHOBE MPEUIOKEHHONM MPOOJIEeMHOM  CHUTYyalluH,
MIOCTABJICHHOM TIeJTN W/WJIH 33JaHHBIX KPUTEPHEB OIICHKH NMPOAYKTa/pe3ybTara.

3. CwmbicnoBoe yreHune. OO0yJaromuics CMOXKET:

® HaxOJHTh B TEKCTE TpeOyemyro nHpOopMaInio (B COOTBETCTBUU C IEISIMU CBOEH JEATEIHHOCTH);

® OpHUEHTHPOBATHCS B COJEP)KAHUU TEKCTA, TIOHUMATh LIEJIOCTHBIM CMBICH TEKCTA, CTPYKTYpUPOBAThH
TEKCT;

® YCTaHABJIMBATh B3AaUMOCBS3b OMHCAHHBIX B TEKCTE COOBITHIA, SIBJICHU, TPOLIECCOB;

® pPE3IOMHUPOBATH INIABHYIO HJIEI0 TEKCTA;

e 1peoOpa3oBbIBATh TEKCT, «II€PEBOJS» €ro B APYTYKHD MOJAIbHOCTb, WHTEPIPETUPOBATH TEKCT
(XyIOXEeCTBEHHBI M HEXYI0)KECTBEHHbIN — y4eOHBIN, HayYHO-TIONMYJISPHBIA, MH()OPMAIIMOHHBIH,
tekcT non-fiction);

® KPUTHYECKU OLIEHUBATDH COJACpXKaHUE U (POpPMY TEKCTa.

4. @opmupoBaHHME U PpPa3BUTHE HKOJIOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHSAThH €ro B
II03HABATEIbHOW, KOMMYHHUKATUBHOW, COIMAJIbHON MpPAaKTUKE M MPOPECCHOHAIBLHOW OpHUEHTAINH.
OO0yvaromuiics CMOXET:

® OIpeAeIsiTh CBOE OTHOUICHHE K IPUPOAHOMN Cpee;

® AHAJTM3UPOBATDH BIMSIHUE SKOJOTHUECKUX (PaKTOPOB Ha Cpeay OOUTAHHS KUBBIX OPraHU3MOB;

® I[IPOBOJUTH IPUYMHHBIA U BEPOATHOCTHBIM aHAIIN3 DKOJIOTMYECKUX CUTYALIU;

® [IPOTHO3MPOBATh HM3MEHEHMs CHUTyallUd IpH CMEHe JEHCTBHS OAHOTO (akTopa Ha JAeWCTBUE
npyroro ¢akTopa;

® pACNpOCTPaHATh HKOJOTMYECKME 3HAHMA M Y4YacTBOBATh B IIPAKTHUUECKUX Ji€Jax IO 3alluTe
OKpYKaroIlen Cpebl;

® BbIpaXKaTh CBOE OTHOILEHUE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHHSI, MOJIEIH, IPOEKTHBIE pabOTHI.

5. Pa3Butme MOTHMBaLUMM K OBJIAJICHUIO KYJIbTYpOH AKTUBHOTO HCIIOJIb30BAHUS CJIOBApEd M OPYrHX
MOUCKOBBIX cucTeM. OOyUarouiicss CMOXKET:

® OMpeAeNsaTh HE0OXOUMBbIE KIIFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

® OCYIIECTBIATh B3aUMOJIEHCTBUE C JIEKTPOHHBIMH ITIOMCKOBBIMU CUCTEMAaMHU, CJIOBAPSMU;

e (GopMUPOBATh MHOXXECTBEHHYIO BBIOOPKY W3 TOHCKOBBIX HCTOYHUKOB MJII OOBEKTHBH3AIUU
Pe3yNbTaTOB MOUCKA;

® COOTHOCHUTH IOJyYEHHbBIE PE3YIbTAThI IOUCKA CO CBOEH JAESATEIBHOCTHIO.

KommyHukatusHsie YV /|



1.

YMmenue OpPraHnU30BbLIBATH y‘l€6H0€ COTPYAHUUCCTBO U COBMCCTHYHO ACATCIIbBHOCTL C YUYUTCIICM H

CBEpPCTHHKaMH; paboTaTh MHAUBUAYAIbHO M B TpPYMIE: HAXOAUTh OOIlee peuieHHe U pa3peuiaThb
KOH()TMKTBI HA OCHOBE COTJIaCOBAHUS MO3UIIMN U y4eTa HHTEPECOB; POPMYITHPOBATH, APTYMEHTHPOBATH
1 oTCTauBaTh cBoe MHeHHEe. OOyUalomuics CMOXKET:

2.

OTIPEICIIATH BO3MOXKHBIC POJIM B COBMECTHOM JIeATEITHLHOCTH;

UTPATh OINPEICICHHYIO POJIb B COBMECTHOM NIeATEIHLHOCTH;

MPUHUMATH MO3UIUI0 COOECEIHNKA, MOHUMAsl TIO3HUIIMIO JAPYroro, pa3inyaTh B €r0 peur: MHEHHUE

(TOuKy 3peHus), J0Ka3aTeIbCTBO (APTryMEHTHI), (PaKThl; THIIOTE3bI, AKCHOMBI, TEOPHUH;

OTIPE/ICIIATh CBOM JICUCTBUS U JICHCTBUS NTapTHEPA, KOTOPHIE CIIOCOOCTBOBAJIN MIIM TIPETISITCTBOBAIIN

MPOAYKTUBHON KOMMYHHKAIIHH;

CTPOUTH NMO3UTUBHBIE OTHOILIEHUS B Mpollecce yueOHOM 1 MO3HABATEIbHOM 1eATeIbHOCTH;

KOPPEKTHO W apryMEHTHPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PCHHUS, B TUCKYCCHH YMETh BBIJIBUTAThH

KOHTPapryMeHThI, Mnepedpa3upoBaTh CBOI MbBICTH (BIaJCHHE MEXaHHU3MOM SKBHBAJICHTHBIX

3aMeH);

KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IPH3HABATH OLTHOOYHOCTH

CBOETO MHEHHSI (€CJIH OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npeJiaraTe aIbTEPHATUBHOE pelIeHHe B KOH(IMKTHOW CUTYalluu;

BBIJICTISITH OOIIYIO TOYKY 3PCHHUS B TUCKYCCHH;

JIOTOBAPHUBATHCS O MPABUIIAX U BOMPOCaX ISl 00CYXKIEHUSI B COOTBETCTBHUHU C IMIOCTABICHHOUN TEpeT

TpyNIoN 3a1auei;

OpPraHW30BBIBATh Y4eOHOE B3aWMOJICHCTBHE B rpymie (ONpeaeisaTh OOIIHe IeTH, paclpeneisaTh

pOJIH, TIOTOBAPHUBATHCS IPYT C APYTOM H T. ]1.);

yCTpaHsATh B paMKax  Jauajgora  pas3pblBBl B KOMMYHHKAlud,  OOYCJIOBJICHHbBIE

HETIOHMMAaHUEM/HETIPUSITHEM CO CTOPOHBI coOeceTHIKA 3a1a9i, (POPMBI WITH COACPKAHMSI THATIOTA.
YMeHue 0CO3HAaHHO HCIIOJIb30BAaTh PEUEBHIE CPEJCTBA B COOTBETCTBMU C 3aJauyeii KOMMYHHUKAIUH

IJIs1 BBIPpAXXCHUA CBOHMX YYBCTB, MBICIIEH H HOTpC6HOCTCI7[ IJId IUTAHUPOBAHHUA W PEryjsinnuun cBoeil
JCSTETPHOCTH, BIIQJCHUE YCTHOH M THMCBMEHHOW pPEYbl, MOHOJOTHYECKOH KOHTCKCTHOH pEYbio.
OO0yuaromuiicst CMOXKET:

3.

OTIpeNieNATh 3a7jauy KOMMYHHKAIIMK U B COOTBETCTBUU C HEH OTOMPATh peyeBbIe CPEICTBA;
0TOMpaTh M MCIIOJB30BaTh PEYEBbIE CPEACTBA B IMPOLECCE KOMMYHUKALUHU C APYTUMU JIIOJBMHU
(mmrasnor B mape, B MaJou rpyImre u T. 1.);
IIPEJICTaBIIATh B YCTHON WJIM MUCBMEHHOU (hopMe pa3BEepHYTHIN IJ1aH COOCTBEHHOM A€ATEIbHOCTH;
cOOMI0IaTh HOPMBI MYOJWYHON peud, periiaMeHT B MOHOJIOT€ M JHUCKYCCUH B COOTBETCTBHH C
KOMMYHUKATUBHOMW 3aJ1a4ueii;
BBICKA3bIBaTh U OOOCHOBBIBATh MHEHME (CYK/IEHHE) U 3alpalliBaTh MHEHHE NapTHEpa B paMKax
J1aJora;
NPUHUMATh PELICHHE B XOJI€ IMAJI0ra U COrjIacoBbIBATh €0 ¢ COOECETHUKOM;
CO37aBaTb IUCBMECHHBIC «KIUIIMPOBAHHBIE» M OPUTMHAJIBHBIE TEKCTBI C HCIOJIB30BAaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;
UCIOJIb30BaTh BepOajbHbIE CPEJCTBA (CPEACTBA JIOTMUECKOW CBSI3M) Ui BBIJEJICHHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIUICHHUS,
UCII0JIb30BaTh HeBepOaJIbHbIC CpencTBa WIH HarJsHble MaTepHaIbL,
HOJrOTOBJICHHBIE/OTOOpaHHbIE 1101 PYKOBOJCTBOM YUUTEIS;
JieNaTh OLIEHOYHBIM BBIBOJ O JOCTIDKEHMM UEIM KOMMYHUKAIlMM HEMOCPEACTBEHHO IOCIie
3aBEPILIECHUS] KOMMYHUKAaTUBHOIO KOHTAKTa U 00OCHOBBIBAThH €TO.

dopMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIHOJIB30BAHUA HH(POPMALMOHHO-

KOMMYHUKAIIMOHHBIX TexHoJorui (ganee — UKT).
OO0yuaromuicst CMOXKET:

LIEJICHANPaBICHHO HCKAaThb U HCIIOJIb30BaTh HMH(OPMAIIMOHHBIE PECYpPChl, HEOOXOAMMBIE IS
peleHus yueOHBIX M MIPAKTUYECKUX 3a7ad ¢ nomolbto cpencts UKT;

BbIOHpaTh, CTPOUTH M UCIOJIB30BaTh aJIEKBATHYIO HH(OPMALIMOHHYIO MOJIENb I Mepejaud CBOUX
MBICJIEH CpEICTBAMHU ECTECTBEHHBIX M (DOPMAIIBHBIX S3BIKOB B COOTBETCTBHHM C YCJIOBUSMHU
KOMMYHHKAIIUH;



BBIACTIATH PIH(i)OpMElIIPIOHHI:IfI ACIICKT 3aJa4u, ONCpHUpOBaThb AAHHBIMHU, HCIIOJIB30BATb MOACIIb
pellIeHns 3a1a4H;

UCIOJIb30BaTh ~ KOMIIBIOTEPHBIE  TEXHOJOrMHM  (BKIrOYas  BbIOOp  aJEKBaTHBIX  3ajaue
MHCTPYMEHTAJBHBIX  [POrPaMMHO-alapaTHBIX  CPEACTB W CEPBUCOB) ISl pEIICHUsA
UH(QOPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX Y4€OHBIX 3aa4, B TOM YKCJIE: BBIYMCICHUE, HAlICAHUE
HHCeM, COUMHEHHH, TOKIIaI0B, pedepaToB, CO3JaHNe NPE3eHTauuil U 1p.;

UCIOJIb30BaTh MH(OPMALHIO C YYETOM 3THUYECKUX U MPABOBBIX HOPM;

co3/aBaTh HMH(GOPMALMOHHBIE PECYpPChl PA3HOTO TUMA M AJI pa3HbIX ayAUTOpUH, COOI0NATh
MH(GOPMALIMOHHYIO TUTHEHY U TpaBUiia THPOPMAIMOHHOMN 0€301acCHOCTH.

[IpenMeTHbIE PE3YJILTATHI
BeinyckHuk HayuutTcea B 7-9 knaccax (Mg MCOOJB30BAHUSA B IIOBCEIHEBHOW JXKU3HU M 00€ECIICYCHUS

BO3MOKHOCTH VCIENIHOTO IIPOIOJHKEHUS 00pa30BaHusd Ha 0a30BOM YDOBHE

ONEMEHTHI TCOpPHUU MHOKECTB U MaTeMaTUYE€CKOM JIOTUKH

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMH: MHOXECTBO, JJIEMEHT MHOXECTBA, TOJIMHOKECTBO,
IIPUHAJIC)KHOCTD;

3a71aBaTh MHO>KECTBA IIEPEUYUCICHUEM UX 3JIEMECHTOB;

HaXOJUTh NepeceyeHre, 00beAMHEHUE, TOJJMHOKECTBO B IPOCTEHUIIINX CUTYALUX;

ONepUpOBATH HA 0a30BOM YPOBHE NMOHATUAMU: OIPEIEIIEHUE, aKCHOMA, TEOpeMa, J0Ka3aTeIbCTBO;
IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI JIJIs1 TOATBEP/KACHUS CBOUX BBICKA3bIBAHUI.

B noBcegHEBHOI KM3HU U MpU U3YUCHUHU JPYTIUX NpCAMCTOB:

Yucna
[ ]

UCIOJIb30BaTh IpaUueckoe MPEeACTABICHUE MHOXKECTB JJIsl ONMCAHUS pPEaJIbHBIX IPOLECCOB U
SIBIICHHIA, TIPU PEIICHUH 3a/1a4 JPYTrUX y4eOHbIX PEAMETOB.

OnepupoBaTh Ha 6a30BOM yYpOBHE MOHSTHIMH: HaTypaJIbHOE YUCIIO, II€JI0€ YUCIIO0, OOBIKHOBEHHAs
npoOb, JnecsATU4YHas JApoOb, CMEIIaHHas JpoOb, paAIMOHAIBHOE YHUCIIO, apHU(PMETHUECKUN
KBaJIpaTHBIN KOPEHb;

WCIIOJIB30BaTh CBOMCTBA YMCEN U MPAaBUJIA JEHCTBUM ITPU BBIIIOJHEHUH BBIYUCIICHUM;

MCIIOJIb30BaTh NPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUHN BBIUYMCICHUN U PELIEHUU
HECJIOKHBIX 3a/1a4;

BBIMOJHATH OKPYTJICHUE PAllMOHATIbHBIX YUCEN B COOTBETCTBUU C MPaBUIIAMY;

OLICHUBATh 3HAYECHHE KBAJPATHOIO KOPHS U3 IOJIOKUTEJIBHOIO LIEJIOTO YHCIIA;

pacrno3HaBaTh pallMOHaJIbHBIE U UpPALIMOHAJIbHBIE YUCIIA;

CpaBHMBATh YUCIIA.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYIUX NIPEIMETOB:

OLCHUBATL PC3YJIbTAThI BBIUHCIICHUH npu pCIICHUU NMPAKTUYCCKUX 3a1a4,
BBITIOJIHATE CPABHCHUC YUCCII B PCAJIbHBIX CUTYAalIUAX;

COCTaBJIATh YHCJIOBBIE BBIPAXKEHUS MIPH PEIICHUH NTPAKTUUECKUX 3a7ay ¥ 3a/1a4 U3 APYruX y4eOHBIX
PEIMETOB.

ToxnaecTBeHHbIE HpeO6paSOBaHI/I${

BbInoaHATE HecaoXKHbIe MpeoOpa3oBaHus ISl BBIYMUCICHHUS 3HAUEHUI YHCIIOBBIX BBIPA’KEHUH,
colepKalux CTENEHU C HATypaJIbHBIM II0Ka3aTElIEM, CTENEHH C LEJIbIM OTPULIATEIbHBIM
MOKa3aTelem;

BBHITIOJIHATh HECIIOKHBIE MPEe0Opa3oBaHUsS IEIBIX BBIPAXKEHUN: PACKpPBIBATh CKOOKH, MPUBOIUTH
MOIOOHBIE ClIaracMBbI€;

UCIIONIb30BaTh (OPMYIBl COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CyMMBbI, KBaJapaT pa3HOCTH,
pa3HOCTh KBAJPATOB) VISl YIIPOILIEHUS BBIUYMCIICHUN 3HAUCHUN BBIPAKCHHUIA;

BBHITIONHATh HECIOXKHBIE TMpeoOpa3oBaHusi APOOHO-IMHEHHBIX BBIPAKEHUH ¢ BBIPAKECHUU C
KBaJPATHBIMU KOPHSIMH.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYIUX NIPEIMETOB:

IMOHHUMATb CMBICJ 3allMCH YUCJIa B CTAHAAPTHOM BHUJIC,
OInEprupoOBaThH HA 06a30BOM YPOBHE IIOHATUEM «CTaHAApPTHAA 3alIMCh YHUCIIay.

YpaBHEHHUs U HEPABEHCTBA



OnepupoBatb Ha 0a30BOM YpPOBHE IOHSATUSIMU: PaBEHCTBO, YMCJIOBOE PABEHCTBO, YpaBHEHMHE,
KOPEHb YpaBHCHMS, pCIICHHE YpPaBHEHMs, YHUCIOBOC HEPABEHCTBO, HEPABEHCTBO, pEIICHHE
HEPABCHCTBA,

IIPOBEPATH CIPABEMIMBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JIMHEWHbIE HEPABEHCTBA U HECIIOJKHBIC HEPABEHCTBA, CBOIALIUECS K JIMHEHHBIM;

pelaTh CUCTEMBI HECJIOKHBIX JIMHEMHBIX YPaBHEHUMN, HEPABEHCTB;

IIPOBEPSTH, ABJIAETCS JIU JAHHOE YHCIIO pEeIlIEHHEM ypaBHEHUs (HEPaBEHCTBA);

pemath KBajpaTHbIE ypaBHEHUS 0 (OopMyJie KOpHEN KBaIpaTHOI'O YPaBHEHUS;

n300pakaTh pelIeHUs] HEPAaBEHCTB M UX CUCTEM Ha YHCIIOBOH MPSIMOH.

B noBcegHeBHOM KU3HU U IIPpU U3YUCHUU APYTIUX NPECAMETOB:

COCTaBJIATh WM pEIIaTh JIMHEHHBIC ypaBHEHWS TpPHU PENICHWH 3a/1ady, BO3HHUKAIOIUX B IPYTUX
y4eOHBIX TIpeaAMETaX.

OyHKINHT

Haxonuts 3HaueHne QyHKIMH 1O 3aJaHHOMY 3HAYCHUIO apryMEHTa;

HAXOJUTh 3HAUCHHE apryMEeHTa M0 3aJJaHHOMY 3HAUYEHUIO (YHKLIMHU B HECJIOKHBIX CUTYAIHAX;
OTpeNeNATh MOJOXKEHUE TOYKH M0 €€ KOOpJMHATaM, KOOPJMHATHI TOYKU IO €€ MOJIO0KEHUIO Ha
KOOPJIMHATHOH MJIOCKOCTH;

1o rpauKy HaXOAUTh 00JaCTh ONpeIeTIeHNs, MHOXKECTBO 3HAUCHHA, HYTH (PYHKIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXXYTKHM BO3pAacTaHUs U YObIBaHMs, HAaHOOJIbIIEEe U HAMMEHbILIEE 3HAUEHUS
dyHKIM;

CTPOUTH Tpa(UK JTUHEHHONU QYHKUNU;

IpOBEPATh, SIBIAETCS JIM JaHHBIH Tpapuk TpapuKkoM 3aJaHHOH (QYHKUIUHM (JIMHENHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHAIEHOCTH);

OTIpeeNATh NPUOIMKEHHBIC 3HAUEHUSI KOOPJMHAT TOUKH MepecedeHus TpaduKoB (QyHKINH;
onepupoBaTh Ha 0a30BOM ypPOBHE MOHATUSAMH: IOCJIEJOBATENBbHOCTh, apudMeTHUecKas
NpOTpeccHsi, TeOMETpUIeCcKast TPOTPECCHS;

pemaTh 3aJa4d Ha TPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh IOJIyuY€H HENOCPEACTBEHHBIM
nojicyeToM 6e3 mpuMeHeHus: GopMy.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NMPEIMETOB:

UCTOJIb30BaTh TpaUKH peasbHBIX MPOLECCOB M 3aBUCHUMOCTEH Ui OIpENesIeHHs] MX CBOMCTB
(HauOonblIe M HAUMEHbILIME 3HAYeHMs, NPOMEKYTKHM BO3pacTaHUs M yObIBaHHUSA, OOJACTH
MOJIO’KUTENBHBIX U OTPULATENIbHBIX 3HAYEHUH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JTMHEWHON QyHKIIMM U ee rpaduK MpH pelieHUH 3a7a4 U3 APYrux y4eOHBIX
MPEIMETOB.

CraTHCTUKA U TCOpHUA BepOHTHOCTCﬁ

HmeTh mpencTaBiIeHHE O CTAaTUCTUUECKHX XapaKTePUCTHKAX, BEPOSTHOCTH CIY4alHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4yax;

pemaTh MpocTeiire KOMOMHATOPHBIE 33Ja4l METOIOM IIPSIMOTO M OPraHW30BaHHOTO repedopa;
MPEJICTABIIATh IaHHBIC B BUJE TaOIUII, TUarpamm, rpaQuKos;

yuTaTh HHGOPMAIUIO, TIPEACTABICHHYIO B BUE TaOJIUIIBI, THarpaMMBbl, rpaduka;

OTIpeNIeNATh OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKU YHCIOBBIX HA0OPOB;

OLICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIyJasx;

UMETh MPECTABICHUE O POJU 3aKOHA OOJIBIIINX YHCEN B MACCOBBIX SIBIICHUSX.

B noBceiHEBHOM KU3HU U IPU U3YYEHHUH IPYTHX IPEIMETOB:

OLICHMBATh KOJIMUYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM I1epedopa;

MMETH MPEJCTABICHNE O POJIU MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHUI;
CPaBHUBATb OCHOBHBIE CTAaTUCTUYECKUE XapaKTEPUCTUKH, IIOJYYEHHBIE B IIPOLIECCE PELICHUS
MIPUKJIAJHON 3a7ja4l, U3YyYEHUS PEAIBHOTO SIBJICHUS ;

OLIGHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUI U SIBJICHUN B HECTOXKHBIX CUTYAIIHAX.

TekcToBbIC 3a4aUn

Pemath Hec0HbBIE CIOKETHBIE 3a7]a4l Pa3HBIX TUIIOB HAa BCE apU(pMETHUECKHE eCTBYS;
CTPOUTHh MOJIEJIb YCJIOBUS 3a/lauul (B BUJE TaOJIMIIbI, CXEMbl, PUCYHKA WM YPAaBHEHHUS), B KOTOPOI
JIlaHbI 3HAYECHUS JABYX U3 TPEX B3aMMOCBSI3aHHbIX BEJIMUUH, C LEJbIO IOMCKA PELICHUS 3a1a4u;



OCYILECTBIISITh CIIOCOO MOUCKA PEIIEHHs 3aJaud, B KOTOPOM PacCyKJI€HHE CTPOUTCS OT YCIOBUS K
TpeOOBAaHHUIO WK OT TPEOOBAHUSI K YCIIOBHIO;

COCTABJIATH IUIAH PEIICHUS 3a1a4u;

BBIJIEJISITh 3TAIlbl PEIICHUS 3a/1a4H;

MHTEPIIPETUPOBATh BBIYMCIUTENbHBIE PE3YIbTATHl B 3a/laye, MCCIEN0BAaTh MOJYYEHHOE pELICHHE
3a/1a4y;

3HATh Pa3IMYUe CKOPOCTEH 00bEKTa B CTOAYEH BOJIE, MPOTUB TEUEHHSI U 110 TEUYEHUIO PEKH;

peliaTh 3a/1a4yi Ha HaXO0X/I€HWEe YacTH YHCIIa M YUCIIa [0 €ro YacTH;

pemaTh 3aJayd Pa3HbIX TUIOB (Ha PabOTy, Ha MOKYIKH, HA JBI)KEHHE), CBS3BIBAIOLINX TpPU
BEJIMYMHBI, BBIIEIATD 3TH BEJIMYNHBI U OTHOLICHHS MEKIY HUMU;

HaXOJUTh MPOLEHT OT YKCJIa, YUCIIO MO0 MPOLEHTY OT HET0, HAaXOAUTh MPOLEHTHOE CHIXKEHUE WU
IIPOLIEHTHOE MOBBILIEHUE BETNYHHBI;

pelIaTh HECIOXKHBIE JIOTHYECKUE 3aJa4l METOJIOM PACCYKICHUH.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYIUX NPEIMETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUYCHUSX MCKOMBIX B 33/1aue BEUYHH (JI€TaTh
MIPUKUIIKY).

Hctopusa mateMatuku

OnuchIBaTh OTAENbHBIEC BBIIAIOIIMECS PE3YJIbTATHI, OJYYCHHBIE B X0/I€ PA3BUTHSI MATEMATUKU Kak
HayKH;

3HATh MPUMEPHI MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3M C OT€UECTBEHHOM U BCEMUPHOM
HCTOPUEH;

MMOHUMATh POJIbL MATEMATUKH B pa3Butuu Poccun.

Mertoasl MaTeMaTUKA

BeiGupate moaxonsmuii M3y4eHHBIH METOA Ui PEUIeHUS M3YYEHHBIX TUIIOB MAaTeMaTHYECKHUX
3a1ad4;

[IpyBOAUTH MpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIIEW NEUCTBUTEIBHOCTU U
IIPOU3BEICHUAX UCKYCCTBA.

BBIITYCKHHK MTOJIYYUT BO3MOXKHOCTh HAYYUThCS B 7-9 Kitaccax Juis 00ecneueHUs] BOSMOXKHOCTH YCHEIIHOTO
OPONOJDKEHU 00pa3oBanms Ha 0a30BOM M YIIIVOJIEHHOM VPOBHIX

OJeMEHTHI TCOPHUU MHOXKCECTB U MaTeMaTHYEeCKOM JJOTHUKHU

Onepupoeéamb NouAMUAMU: ONpeoeleHue, meopema, aKCUoMd, MHONCECMBO, XapaKmepucmuKu
MHOJICECMBA,  DNIeMEHN — MHONCEeCm8d, Nycmoe, KOHeYHOe U OeCKOHeYHOe MHONCEeCMEO,
HOOMHONCECMB0, NPUHAONEHCHOCMb, BKIIOUEHUE, PABEHCBO MHOMCECME;

uU3006padcamov MHONCECMBA U OMHOULEHUE MHOHCECME C NOMOWbIO Kpyeos Jiliepa,

onpeoesams NPUHAOTIEHCHOCb INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePecedeHUI0 MHONCECME,
3a0a8ame MHONCECMBO C NOMOWBIO NEPEUUCTEHUsL INEMEHMO8, CI08ECHO20 ONUCAHUSL,
onepuposamv NOHAMUIMU. BbICKA3bIBAHUE, UCMUHHOCTD U JIOHCHOCMb BbICKA3LIBAHUS, OMPUYAHUE
BbICKA3LIBAHUL, ONepPayull HAO 6bICKA3LIBAHUAMU: U, UIU, He, VCIO6Hble BblCKA3bIGAHUS
(umnauxayuu);

CMPOUMb 8bICKA3LIBAHUSA, OMPUYAHUSL 8bICKA3bIGAHUII.

B noBceiHEeBHOM KU3HU U TP U3YYEHHUH IPYTHX MPEIMETOB:

Yucna

cmpoumbs yenodku yM03aicm0quuL7 Ha OCHO6€ UCNOJIb306AHUA NPABUTL IOCUKU,
ucnojbzoeamsb MHodcecmeda, onepayuu ¢ MHolcecmeamu, uUx epad)uquKoe npedcmaeﬂeHue o0ns
ONUCARUA PeAIbHbIX NPpoYeccos U SAGReHU.

Onepupoeamb NOHAMUAMU. MHOINCECMBO HAMYPAIbHbIX YUCET, MHOMNCECMBO Yelblx YHYUCE,
MHOJHCECMB0 PAUUOHANBbHBIX YUcesl, uppayuoralbHoe YUuciuo, K6a0pal’l’ZHblIZ KOpPEHb, MHOIHCECMEBO
oelicmseumesbHbix yucei, ceomempudeckasa unmepnpemayusl HamypajlbHblx, YejblX, payuOHAJTIbHbIX,
oelicmeumesibHbIX yucei,

NOHUMAMb U 0OBACHAMb CMbICT I’lO3MI4MOHHOL7 3anucu HamypailbHoc0o ducia,

6bINOJIHAMb BbIYUCTEHUA, 6 MOM YUCTE C UCNOTb308AHUEM NPUEMOE PAUUOHATIbHbBIX 6blllZ/lC]l€HMIZ,'
6blNOJIHAMb OKpY2lerHUue payuoralbHblx Yuceil ¢ 300aHHOU mMo4YHOCmbio,



CpasHUBaMb PAYUOHATbHYIE U UPPAYUOHANbHBIE YUCIA,

npeocmasiams payuoHaIbHOe YUCTO 6 Uoe 0ecAmuUyHOlU Opoou

YROPAOOUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE OOBIKHOBEHHOU U 0eCAMUYHOU OpoOU,
nHaxooums HO/] u HOK uucen u ucnonvzoeams ux npu pewieHuu 3a0a.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NMPEIMETOB:

NPUMEHAMb NPABUNA NPUOTUNCEHHBIX 8bIYUCICHUT NPU PeUeHUU NPAKMUYECKUX 3a0ay U peueHuu
3a0a4 Opyeux yueOHuIX NpeoMemos,

BbINOIHAMb CPAGHEHUe De3VIbMAamos GblYUCTIeHUL NpU peuleHuy NpaKmudeckux 3aoay, 6 mom
yuycie npUOIUNCEHHBIX GbIYUCTICHUL,

COCMABIAMb U OYEHUBAMb YUCTOBbIE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0a4 U 3a0ay u3
Opyeux yueOHbIX npeomemos;

3anucvl8ams U OKpPY2IsAmMb YUCIO08ble 3HAYEHUS PeaNbHblX GelUYUH C UCHONIb30BAHUEM DPA3HbIX
cucmem uzmepenus.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

Onepuposéamv  NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amenem, CMeneHu ¢ yYeablm
ompuyamenbHbiM HOKA3aMeleM;

BbINOIHAMbL  NPEoOPA308AHUSA  YENbIX BbIPANCEHUN. Oelicmeuss ¢ OOHOYNeHaMU (ClodCceHue,
BLIUUMAHUE, YMHOJICEHUE), OUICBUsL C MHO2OUIEHAMU (COJCEHUe, BbIYUMAaHUe, YMHOJCEHUE),
BbINOIHAMb PA3NONCEHUE MHOLOUIEHO8 HA MHOMCUMENU OOHUM U3 CROCO008. 8blHeCeHUe 3d CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE POPMYT COKDAUJEHHO20 YMHONCCHUSL,

8b10€IAMb K8AOPANM CYyMMblL U PA3HOCMU OOHOULEHOB,

PACKA0bI8AMb HA MHOMCUMENU KBAOPAMHBILL  MPEXUieH,

BbINOIHAMb NPEOOPAZ0BAHUSL BbIPANCEHUL, COOEPHCAUWUX CMENEeHU C YeTbLMU OMPUYAMeTbHbIMU
HOKA3amensamu, nepexooums om 3anuci 8 8ude cmeneHu ¢ Yeavblm ompuyamenbHbiM noKazamenem
K 3anucu 6 gude opoou;

BbLINOIHAMbL — NPeoOPA308aHusi  OPOOHO-PAYUOHANLHBIX — BLIPANCEHUL:  COKpaweHue Opobel,
npugedeHue aneedpauyeckux opobel K oduemy 3HAMeHamenio, Cl0NCeHUue, YMHOMCeHue, 0eleHue
aneebpauyeckux Opobdeil, B038edeHuUe aneebpauyeckou Opoou 6 HAMYpPAIbHYI0 U  Yeyio
OMPUYAMENLHYIO CMENeHb,

BbINOIHAMb NPEOOPAZ0BANUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

8b10€IAMb K8AOPAm CyMMbl UIU PASHOCIMU 08VUIEHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbLE
KOPHU,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBcetHEBHOM KU3HU U IIPU U3YUYEHUU APYIUX MPEIMETOB:

8LINOIHAMb NPEO0OPA308AHUSL U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8Ude;
BbINOTHAMb NPE0OPA308AHUS AN2eOPAUYECKUX BbIPANCEHUL NPU PelleHUU 3a0ay Opy2ux yuyeOHbIX
npeomemos.

YPaBHeHI/IH 1 HECPABCHCTBA

Onepuposamv NOHAMUAMU: YPABHEHUe, HePABEHCMBO, KOPEHb YPABHEHUS, peuleHie HepaseHCmed,
PABHOCUNbHBLE YPABHEHUs, 00acmy onpedenienus ypasHeHus: (HepaseHcmed, cucmemsvl YpasHeHUll
UU HEepaseHCms),

pewams auHelnvle YPaGHeHUs U YPABHEHUS, COOUMbLE K TUHEUHBIM C NOMOWBIO MOHCOECMBEHHbIX
npeobpazosanull;

pewiams  Keaopammuvle VPAGHEHUs U VPAGHEHUs, CB80OUMble K KBAOPAMHBIM C HOMOWbLIO
MONCOECMBEHHBIX NPeodPa306aHULL,

pewiams OpoOHO-TUHeUHble YPAGHEHUSL,

pewiams npocmetiuiue uppayuonasisie ypasuenus suoa (| f (x)=a, \/ f(x)= \/ g(x);

n
pewams ypasHenus suoa X =4a;
pewams YpagHeHus CnOCOOOM PA3N0NCeHUS HA MHOMCUMENU U 3AMEHbL NePEMEHHO;
UCNONBb308aAMb MEMOO UHMEPBANO8 OJIsl PEUEHUsL YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
pewams JuHelinble YPAGHEeHUs. U HEPABEHCMBA ¢ NaAPaAMempamu,
peuams HeCl0NCHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM;



peutambvb HECTIOJHCHbLE CUCMEMbL JUHEUHBIX prIGHeHLHZ C napamempamu,
peutamvb HECNOICHbLE YPABHEHUA 6 YEIblX YUCIAX.

B noBceiHEBHOM JKU3HU U TP U3YYEHHUH PYTHX TPEIMETOB:

COCMasIAmsb U peuams JTuHelnble U K8aopamuvle YPAGHEHUs, YPAGHEeHUs, K HUM CBO0Auuecs,
cucmembl TUHEUHbIX YPAGHEHUL, HePABeHCE NPU peuleHUl 3a0ay Opy2ux y4eOHblx npeomemos,;
BbINOIHAMb OYEHKY Npasoono0odus pe3yibmamos, NOLYUAeMbIX NpU DeuleHuu JTUHEUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCTEM JIUHEUHbIX YPABHEHUL U HEPABEHCME NPU PeuleHUU 3a0ay Opyeux
VueOHbIX NPeoMemos,

8bIOUpPamMb COOMEEMCMBYIOUUE YPABHEHUsl, HEPABEHCMEA WU UX CUCTEeMbl Ol COCMABIEeHUs]
Mamemamuyeckol Mooenu 3a0aHHOL PeailbHOl CUMYayuu Uil NPUKIaoHol 3a0adu,

yMemsb UHMEPNPemuposams NOJLYYEHHbIU NpU peuleHuu YPasHeHUs, HepageHcmea Ulu CUcmembl
pe3ynbmam 6 KOHmeKcme 3a0AHHOU PeanrbHOU CUMYayuy Ui RPUKIAOHOU 3a0ayu.

OyHKIMHU

Onepuposamv NOHAMUAMU. (PYHKYUOHATIbHAS 3A8UCUMOCIb, DYHKYUSL, epaduK dyHKYuuU, cnocoosl
3a0aHusi QYHKYUU, apeymeHm U 3HaYeHue @OYHKyuu, 0OAACMb ONpeoeleHUs U MHOMCECME0
SHAUeHUll QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCb (DYHKYUU,
YemHOCMb/HeuemHOCMb QYHKYUU,
cmpoums  2pagpuxu  TUHEUHOU, K8AOpaAmu4Hou @yHKyull, 00pamHou NPONOPYUOHAILHOCHIU,
Gdyukyuu suoa: y=a+L, y =% y=¥x, y=|x;

X+b
Ha npumepe KeaopamuuHou QYHKYuU, Ucnoiv3oéams npeobpasosanus epaguxa ¢yuxyuu Y=Ff(X)
02151 nocmpoenus 2papurxos GyHKyull y — af (kx+b)+c;
COCMABIAMb YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCI0BUAM: NPOX0Oaujell yepe3 08e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00siufell uepe3 OaHHYI0 MOUKY U NaAPAILebHOU OAHHOU NPIMOLL,
uccnedosams QYHKYUIo no ee epapuxy;
HAXO00UMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIU
K8AOpAMUYHOU QYyHKYUuU,
onepuposams NOHAMUAMU: nOC1e008amMeIbHOCHY, apugmemuueckas npoepeccus,
eeomempuieckas npoepeccus;
pewams 3a0a4u Ha apupmMemuyecKyo u 2eoMempuieckyo npocpeccuio.

B noBceiHEeBHOM KU3HU U TIPU U3YYEHHUH IPYTHX MPEIMETOB:

ULIIOCMPUPOBAMb € NOMOWbIO  2pAPUKA  peanvbHylo  3a8UCUMOCMb Ul Npoyecc No  Ux
Xapaxmepucmuxam,
UCNONB3068AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU DYHKYUU NpU peuwleHuu 3a0ay U3 Opyeux
VUEOHbIX NPeOMemo8.

TekcToBbIC 3a4aUn

Pewamv npocmoeie u cnodcnvle 3a0auu  pasHblx MUNO8, a MaAKdtce 3A0ayu NOBLIUEHHOU
mpyoHOCmU,

UCNONIB306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLOICHBIX 3a0ay O/l NOCMPOEHUs.
NOUCKOBOLL CXeMbl U pellenus 3a0ay,

paziuuams Mooenb meKcma u MoOelb peuleHus 3a0auu, KOHCMpYyupoeams K OOHOU MOOenu
PeueHUsl HeCIONCHOU 3a0ayu pasHvle MoOelu MmeKcma 3a0ayu,

3HamMv U NpUMeHsms 06a cnocoba Noucka pewieHus 3a0ad (om mpedosaHusi K YCI08UI0 U Om
yenosus kK mpebo8aHuro);

MOOENUpo8ams PAccCydcOeHUs npu NOUCKe peuletust 3a0ay ¢ NOMOWbIO pagh-cxemul;

8b10€I51Mb IMANbl PeUeHUs 3a0a4U U CO0epAHCAHUE KaH 0020 IMand,

yMemyb  8blOUpaAmv ONMUMATbHBIL Memo0 peuwlenuss 3a0auyu U O0CO3HABAMb GblOOp Memood,
PaccmMampusams pasiudhble Menmoobl, HAXO0UMb PA3HbLE PEUEHUS 3A0a4U, eCU B03MONCHO,
AHATUBUPOBATND 3AMPYOHEHUsL NPU PeUeHUU 3a0al,

BbINOIHAMb PA3IUYHbLE NPE0OPA308AHUSL NPEONONHCEHHOU 3A0ayU, KOHCMPYUPO8ams HO8ble 3a0aiu
U3 OAHHOU, 8 MOM Yucie oopammbvle;

UHMEPNPEMUPOBAMb BbIYUCTUMEbHbIE Pe3YIbMampl 8 3a0aue, UCCIe008amb NOJYYEHHOE PeuleHUue
3a0auu;



AHATIUBUPOBAML  BCEBO3MOJICHBIE CUMYAYUU  B3AUMHO20 PACHONONCEHUS 08YX 00bEeKmo8 U
UBMeHeHUe UX XapaKmepucmuk npu COBMeCmHOM 0BUICEHUU (CKOpOCMb, 8peMsl, paccmosnue) npu
peuwieHuy 3a0ay Ha O0BUdNCeHUe 08YX 00BbEKMO8 KAK 8 OOHOM, MAK U 6 HPOMUBONOJIOHNCHLIX
HanpaeieHusx,

UCcIe008amb  8CEBO3MOJNCHbIE CUMYAyuu Npu  peuleHuu 3a0ay Ha O0B8UdCEHUe No  pekxe,
paccmampueams pasHvle CUCIeMbl OMmc4ema;

peuams pasHooopastvie 3a0auu «HA YaACmuy,

pewamsb U 000CHOB8bIBAMb CB0€ peuleHue 3a0ay (8blOesimb MAMeMamuieckyilo OCHOBY) Ha
HAXO0JICOeHUE YaACmU YUCAA U YUCTA NO €20 YACMU HA OCHOB8e KOHKPEMHO20 CMbICAd Opodu;
0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU BETUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE), 8blOeNamb MU GEIUYUHbL U OMHOUWEHUS MedCcOy HUMU,
NPUMEHAMb UX NPU peleHUl 3a0ai, KOHCMPYUpo8ams coOCmeeHHble 3a0a4 YKA3AHHbIX MUN08;
671a0emb OCHOBHBIMU MeMOOaMU peulenusl 3a0ay Ha CMeClU, CNid8bl, KOHYeHMpayuu,

pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCTe, CILONCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM, UCHONb3Y5L
pasHvle cnocoowl;

peulams jlo2udecKue 3a0a4u pasHbIMU CNOCODAMU, 8 MOM Yucle, ¢ 08yMs OJIOKAMU U C Mpems
bOnokamu OAHHbIX ¢ NOMOWBIO MAbIUL,

pewiamsb 32044y N0 KOMOUHAMOPUKe U Meopul BeposimHOCMell HA OCHO8e UCNONb308AHUSL
UBYYEHHBIX MemO0008 U 000CHOBbIBANb peuleHUe;

peuams HeCI0XHCHbIe 3a0aul N0 MAMEMAMU4ecKol Cmamucmuke;

061a0emb  OCHOBHLIMU — MemOOAMU  peuleHUuss  CIOJNCemHbIX  3a0ay.  apughmemuyecKull,
aneebpauueckull, nepebop 8apuarHmos, 2eomempuyeckull, 2paguyeckuil, NPUMEHsmMs UX 8 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU APYIUX PEIMETOB:

8bl0eIiMb NpU  peueHuu 3a0ay Xapakmepucmuku paccmMampueaemMou 6 3adave cumyayul,
omauunble OmM peanbHulX (me, Om KOMOpbIX abcmpasupo8anucy), KOHCMPYUpPOS8ams HOGbLE
cumyayuuy ¢ y4emom dmux XapaKkmepucmux, 8 YacCmHOCMU, NpU peuleHuu 3a0a4 Ha KOHYeHMpayuu,
VUumvleams NJI0MHOCMb Geecmsea;

pewams U KOHCMPYUposams 3a0ayu Ha OCHO8E PACCMOMPEHUS PEalbHblX CUMYayull, 8 KOMOpPbIX
He mpeOyemcs MOYHbILL BbIYUCTIUMENbHBIU Pe3)Ibmam,

pewams 3a0ayu Ha 08UMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCcYemd.

CraTucTHka 1 TeOpHs BEPOSITHOCTEN

Onepuposams nNOHAMUAMU. CcmMoNOYamsie U Kpy2osble Ouazpammbvl, maodauysbl OAHHBIX, CpeoHee
apugmemuueckoe, meouana, Hauboavulee U HAUMeHblulee 3HAYEHUS 8bIOOPKU, PA3ZMax 6blOOpPKU,
oucnepcusi U CmaHoapmHuoe OMKIOHeHUe, CIYYAHASA USMEHUUBOCTb,

ussneKamov UHpopmMayuro, NPeOCMasieHHy0 6 mabauyax, Ha OUAspamMmax, epapurax;,

cocmaesiams madauysl, CMpoums OUAzpaMMbl U 2paguKu Ha 0CHOBe OAHHbBIX,

onepupoeamv NOHAMUAMU. DAKMOPUAT HUCTA, NEPeCAHO8KU U COHYeMAaHUs, mpeyeoabHUK
llackans;

NPUMEHAMb NPABUNO NPOU3EEOCHUs. NPU PeUleHUU KOMOUHAMOPHBIX 34044,

onepupoeamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVYAUHBIL 8bIOOD, UCHbIMAHUE, dNeMEHMAPHOe
cryualinoe cobvimue (UCX00), Klaccuyeckoe onpeoeieHue 6eposmHOCMU CAVYAUHO20 coObimus,
onepayuy Hao CIY4AUHLIMU COOLIMUAMU,

npeocmasiims UHGOPMAyUio ¢ NOMOWbI0 Kpy2o8 Jinepa,

pewiams 3a0a4u Ha 8blYUCTEHUE BEPOMHOCIU C NOOCUEMOM KOAUYeCm8ad 6apUaHmos ¢ HOMOWbIO
KOMOUHAMOPUKU.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU APYIUX NPEIMETOB:

u3gneKamv, UHMEpNpemuposams U npeoopazosvieams UHGOpMAYU, NPeoOCmAgIeHHYI0 8
mabauyax, Ha ouazpamMmax, 2paQuKkax, ompaxcarouyio coUCmMea U XapakmepucmuKk peanlbHblx
npoyeccos u A61eHUl;

onpeodenams CMAmMUCmMuyeckue Xapakmepucmuku 6blOOPOK Nno madauyam, Ouazpammam,
epaghuxam, 6blnOIHAMb CPABHEHUE 8 3ABUCUMOCTNU OM YeU PeuleHUs 3a0adu;

OYEHUBAMb 8EPOMHOCINb PEAIbHbIX COObIMULL U SGTIeHUI.

Hctopusa mateMatuku



L4 Xapakmepus’oeamb 8KIA0 6blaaIOu/;le)CC}Z mMamemanmuKkoe 6 pazeumue mMamemamuKku U UHblX HAY4YHblX

obnacmeii,

® NOHUMAMb POlb Mamemamuxu 6 passumuu Poccuu.
MeToabl MaTEMaTHKH
Hcnonv3ys uzyuennvie memoowvl, npoeooums 00KaA3ameibCmeo, blNOIHAMb ONPOBEPHCEHUE,
8bLOUPAMb U3YUEHHBLE MEMOObL U UX KOMOUHAYUU O/ PeUleHUs MAMeMamuyecKux 3a0au,
UCNONB306AMb  MameMamuyeckue 3HAHUs 0N ONUCAHUSL 3AKOHOMEPHOCMeEl 6 OKpyxicanuel

oelicmeumenbHOCmu U NPOU3BEOCHUSX UCKYCCMBA,

NPUMEHAMb npocmedume npocpamvmHsle cpedcmea U N1eKMpPOHHO-KOMMYHUKAYUOHHbLE CUCMEMDb

npu peueHuu mamemamuiecKux 3a0ay.

TEMATHYECKOE INTAHUPOBAHHUE
C ONPEJIEJTEHUEM OCHOBHbBIX BUIOB YYEFHOM JIEATEJIbHOCTH.

7 KIIACC.
No Komn-Bo K2C XapakTeprucTUKa
/T Tema ypoxka 4acoB OCHOBHBIX BUJIOB JICSTEIHLHOCTH YUCHHUKA
(Ha ypoBHE y4eOHBIX JACHCTBUI)
§ 1. IloBTOpEeHHE Kypca 3
MaTeMaTHKH 6 kiacca.

1. | JlenuMoCTh HATypaJbHBIX YHCEL. 1.1.4 | ®opmynupoBaTh OnpeaeIcHue
Apudmernueckue 1eHCTBUS € 1.2.2 | nenutens u KpaTHOTO, MPOCTOTO U
npo0siMu. beckoHEYHOCTh MHOXKECTBA 1.2.5 | cocraBHOTO YHKCIIa, CBOMCTBA H
MIPOCTHIX YUCETL. NPU3HAKU AETUMOCTH. BBIMOTHSTH

2. | Pemrenue 3a7a4y Ha HAXOXAECHUE YaCTU 1.2.3 | apudmeTrdeckue AeUCTBUS C APOOSIMU
YKCJIa U YUCa MO0 €ro YacTH. 15.6 | u cMemanHbIMU yucaaMu. Pemate
IIpumeneHune nponopuui npu 3a/1a4M Ha MPOLEHTHI U 1po0u
pEIIeHNH 3a]1ay. COCTaBJIEHUEM Mponopiuu. Pemars

3. | Pemenue 3a1a4 Ha MPOLICHTHI U JAOJIH. 1.5.4 | mpocTeire ypaBHEHUSI HA OCHOBE
Pemenne ypaBHeHUM. 3.1.2 | 3aBUCUMOCTEHN MEXAY KOMIIOHEHTaMU

apudMeTHIeCKuX AeicTBui. Pemats
YpaBHEHUSI YMHOKEHHEM HIIN
JeieHreM o0erx ero yactei Ha OJJHO U
TO K€ HEPABHOE HYIIIO YUCIIO MYTEM
IepeHoca caraéMoro U3 oJIHOM yacTu
YpaBHEHUS B JIPYTYIO.

§ 2. BeipaxeHus, ToK1eCTBA, 22

YpPaBHEHHHI.

4. | YucaoBble BBIPaXKECHHUS. 1.3.6 | HaxoguTs 3HAYEHUS YACIOBBIX
Bo3HUKHOBEHNME MaTEMaTUKH KaK BBIPAKEHHM, & TAK)KE BBIPAXKECHUH C
HayKH, 3Tanbl ee pa3BUTUs. OCHOBHBIC MIePEeMEHHBIMU TIPU YKa3aHHBIX
pa3ziesibl MaTeMaTHUKH. 3HauEHUsX NepeMeHHbIX. Vcnonp30BaTh

5. | Yucnosele BelpakeHnus. Haxoxnenne 1.3.6 | 3Hakum >, <,<, >, YUTaTh U COCTABIATH
3HAYECHUI YUCIIOBBIX BBIPAKEHUM. JIBOMHBIE HEPABEHCTBA.

6. | BeipaxxeHue ¢ mepeMeHHOW. 3HaUCHUE 2.1.1 | BeImonHATH NpocTennme
BBIPAKCHMUSL. 2.1.2 | npeoOpa3oBaHus BIPAXKEHUI: IPH-

7. | BelpaxkeHue c 2.1.1 | BOAUTH MOAOOHBIE Caraemole,
nepemenHom. IlogcTanoBka 2.1.3 | packpbIBaTh CKOOKH B CYMME HJTU
BBIPQXKEHUI BMECTO NIEPEMEHHBIX. pa3HOCTH BbIpakeHH. Pemath

8. CpaBHeHME 3HaYEHUN BBIPAKEHUM. ypaBHEHHS BUa ax = D mpu pa3muyHbIX
JIBOIHEBIE HEPABEHCTBA. 3HAYEHUSIX a M D, a TakKe HECIIOKHbBIC

9. | CpoiicTBa IeHCTBUI HA YpaBHCHU, CBOAAIIUECA K HUM.
‘II/ICHaMI/I.3apO)K,Z[CHI/I€ a_]]re6pbl B Hcnons3oBaTh arrapar ypaBHeHI/Iﬁ JI




Heqpax apudMeTnru. Am-Xope3Mu.

10.

CBoiicTBa OeHCTBUNA HA YUCIIAMU.
Crioco0bI parmoHaIM3aIuN
BBIYHUCIICHU.

11.

ToxaectBo. ToxaecTBEHHO PpaBHBIC
BBIPpAXCHUA.

2.14

12.

Toxnecto. [IpocTeiimue
peoOpa3oBaHMsl BEIPAKEHUIA.

2.14

13.

Konmponvnasa paboma Ne 1 no meme
«Buipasicenusy.

2.1.1
2.1.2
2.1.3
2.14

14.

AHanm3 KOHTPOJIBLHOUW pabOTHI.
[TonsiTue ypaBHEHHS U €r0 KOPHSI.
[IpencraBnenue paBHOCUIBHOCTH
YpaBHEHUM.

3.11

15.

YpaBHEeHUE ¢ OJHON TEPEMEHHOM.
CBoiicTBa, UCTIOTIB3YEMBIE J1JIs
peILICHNS] YPABHEHUN.

3.11

16.

JIuHeitHoe ypaBHEHUE ¢ OJHOU
nepemeHHoi. KonnuecTBo kopHei
JINHEITHOTO YpaBHEHMSI.

3.1.2

17.

Penienue muHEMHBIX ypaBHEHMIA.

3.1.2

18.

AJITOPUTM PEUICHUS TEKCTOBBIX 3a/1a4
anreOpandecKuM METOIO0M.
Hcnonb3oBanue TabIuUI, CXeM U
pEIICHNY 3aJIaYH.

3.3.2

19.

Pemmenne TekcTOBBIX 3a7a4 Ha
JIBUKECHHE alIreOpandecKuM METOIOM.
Hcnonb3oBanue yepTexen mpu
pELICHUH 3a/1a4H.

3.3.2

20.

PelreHne TeKCTOBBIX 3a1a4 C
reOMETPUUECKUM CO/IEp)KaHUEM
ayre0panyeckKuM METOIOM.

3.3.2

21.

OmnuncarenbHble CTATUCTUYECKUE
MOKAa3aTeI YMCIOBBIX HAOOPOB:
cpenHee apuMeTHIecKoe.

8.1.2

22.

Mepsl paccenBaHus: pasmax, MOJA.

23.

OnucaTeabHbIC CTATHCTUYECKHUE
MOKAa3aTeIM YUCIOBBIX HAOOPOB:
MeauaHa, HanOoJbllee U HAMMEHBIIIEE
3HAYCHMS.

24,

Pemenue nornyecknx 3aaad ¢
IOMOIIBIO TA0IHII.

25.

Konmponvnasa paboma Ne 2 no meme
«Ypaenenue. Cmamucmuueckue
XapakmepucmuKLy.

3.11
3.1.2
3.3.2
8.1.2

pelIeHus TEKCTOBBIX 3a]1a4,
UHTEPIPETHPOBATH PE3YIIbTAT.
Hcnonb3oBath NpocTeiime
CTaTUCTHYECKUE XaPaKTEPUCTHKH
(cpennee apudpmMeTHUECKOE, pa3Max,
MOJ1a, MEIMaHa) JUIs aHaIN3a psiaa
JTAHHBIX B HECJIOXKHBIX CUTYaLUsAX.

§ 3. Dynknuu.
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26.

AHanm3 KOHTPOJIBHOH paboTHI.
JlexapToBbI KOOPAMHATHI HA
mrockoctu. dopMupoBaHue o
METaINpeIMETHOM MOHATHH
«KoopauHaTh». [IpumMepsl pa3InyHbIX

6.2.1

Bbruucnares 3naueHus GyHKIUH,
3a1aHHON (POPMYIIOH, COCTABIISITH
Tabmuib! 3HaueHn pynkuuu. [lo
rpaduky GyHKINN HAXOAUTh 3HAYCHUE
(YHKIWH 0 U3BECTHOMY 3HAUEHUIO




CUCTEM KOOpAHHAT.

apryMeHTa U peliaTh 0OpaTHYIO 3a1aqy.

27. | Ilonstue gpynkuuu. O6nacTh 5.1.1 | Crpoutsb rpaduku npsmoi
orpeneneHust GyHKuuu. Criocoos! PONOPLHUOHATIBHOCTH U INHEHHOI
3amaHus QYHKIMH: aHATUTUYECKUH, (YHKIINU,OMTMCHIBATH CBOMCTBA ATHX
rpadU4IeCcKuid, TAOJINIHBIH. ¢ynkuunit. [TonnMaTh, Kak BIUSET 3HAK

28. | BerumnciieHne 3HaYCHUH QYHKIIUN IO ko3 dunmenta K Ha pacronoxeHue B
bopmyie. KOOPAMHATHOM MIIOCKOCTHU Tpaduka

29. | I'padux ¢pynxuun. [pumepst 5.1.2 | dynkuun y = Kx, rae k# 0, kak 3aBuCUT
(YHKIMIA, HOTy4aeMbIX B POIIECCE 5.1.3 | or 3HaueHnii K u b B3aumHuoe
MCCIIEIOBAHUSI Pa3IMYHBIX PeabHbBIX pacrnonoxeHnue rpaukoB JIByX
MPOIIECCOB M PEIICHHS 3a/ad. Gbyukiwmii Buga y = kx + b,
3HaueHune QYHKIIUH B TOUKE. WITIOCTPUPOBATH ATO Ha KOMIIBIOTEPE.

30 | I'paduk pyHKIMH, BO3paCTaHHE U 5.1.2 | UaTepnperupoBaTh rpaduku peanbHBIX
yObIBaHUE (PYHKIIMH, HAUOOJIbILEE U 3aBUCUMOCTEH, ONKMCBIBAEMBIX
HAaUMEHBIIICe 3HAUCHUS (PYHKIIHH. dopmynamu Buaa y = Kx, rae k# 0 u

31. | ®yHKIWs, OMHUCHIBAIOMIAS TIPSMYIO 514 |y=kc+b.

PONOPLHOHAIBHYIO 3aBUCUMOCTb.

32. | Ilpsimast mpONOPIIMOHAIBHOCTD U €€ .14
rpaduk.

33. | CgoiicTBa u rpadvK JMHEHHON 5.1.5
GbyHKIUH.

34. | YrioBoii ko3 PHUIHEeHT TPSIMOH. 6.2.4
Pacnonosxenue rpaduka TuHEHHOMN
(GyHKIMU B 3aBUCHMOCTH OT €€
yraoBoro kodduimeHTa u
CcBOOOJHOIO YJIEHa.

35. | Haxoxnenune ko3 HuimeHToB
TUHEHON (YHKIINH 10 3aJJaHHBIM
YCIIOBHSM: TIPOXOKICHHUE TIPSIMOM
4yepes3 JIBe TOUKU C 3aJJaHHBIMU
KOOpJAWHATAMH, TIPOXOKICHUE
psIMOM Yepe3 JaHHYIO TOUKY U
MapajuIeIbHON TaHHOW MTPSIMOM.

36. | Kommponavuas paboma Ne 3 no 5.1.1
meme« QYHKYuu u ux epapuxuy. 5.1.2

5.1.3
5.1.4
5.1.5
6.2.1
6.2.4
§ 4. CTenenb ¢ HATYPAJIbHBIM 11
NOKa3aTeJieM.

37. | AHanu3 KOHTPOJIBHOH paOOTHI. 1.1.3 | BeruucisaTh 3HaUCHUS BBIPAKCHHIA BUIA
CreneHs ¢ HaTypaIbHBIM a", rjie a — NPOU3BOJILHOE YHCIIO, N —
MIOKa3aTeJIeM. HATypaJbHOE YHCIIO, YCTHO U MHCH-

38. | CpoiicTBa CTETIEHU: YMHOXCHHUE U MEHHO, a TaK)Xe C TIOMOIbIO
JiefIeHUe CTeTeHeH. KaJbKyJsTOpa. @OpMyITupoBaTh,

39. | YMHOXEHUE U JAeTICHHe 3aMMChIBaTh B CUMBOJIMYECKOH (popme u
ctenieHeil. CTeneHp ¢ HyJlIeBbIM 00OCHOBBIBATh CBOICTBA CTETICHH C
I10Ka3aTeJIeM. HaTypaJbHbIM [TOKa3aTelIeM.

40. | CBoiicTBa CTEIICHU: BO3BEICHNUE B IIpuMeHATHL CBOMCTBA CTENEHU IS
CTEeNeHb MPOU3BEACHHS U CTETICHH. npeoOpa3oBaHysl BEIPAKEHHUH.

41. Hpeo6pa30BaHH;[ BBIPKCHHM, BremomaHaTs YMHOKCHHE OJHOYJICHOB U

COJIEprKalNX CTENEHU C HATYpaJbHbIM
II0KAa3aTeJIeM.

BO3BEJICHUE OJTHOUICHOB B CTETICHb.
Crponts rpaduky QYHKIHH y = X1




42.

OJHOWIEH U €ro CTaHAAPTHBIN BU/I.

43.

JleHCcTBHS C OJHOYJICHAMMU:
YMHOKE€HHUE OJTHOUJIEHOB, BO3BEICHUE
OJTHOWIEHA B CTEIIEHE.

44,

YMHOKEHHE OTHOUWICHOB.
Bo3Benenue oqHOUYIEHA B CTEIIEHE.
[lopsAnok NEeUCTBUM B BBIPAXKEHUSAX,
COJIEPKALINX CTEICHb.

45.

dynknus y=xu ee rpauK.

5.1.7

46.

®ynkuus y= x° u ee rpaduk.

47.

Konmponvnas paboma Ne 4 no meme
«Cmenenb ¢ HamypanbHbiM
nokaszamenem. OOHOUNEHY.

1.1.3
5.1.7

y = x°. Pemate rpadudyecky ypaBHEHHUS
x>=kx+b,x3=kx+b, rnexub—
HEKOTOPbIE YHCIIA.

§ 5. MHOro4jeHsbl.
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48.

AHanu3 KOHTPOJIBbHOM pabOTHI.
MHOTOWIEH 1 €T0 CTaHIAPTHBIN BHUI.
CreneHp MHOTOWICHA.

23.1
2.3.5

49.

JleficTBUsI ¢ MHOTOYJIEHAMU
(clIoKeHUE U BBIYUTAHHUE).

2.3.1

50.

CrnoxxeHue 1 BbIYUTaHUE
MHOTOWICHOB. PellieHre ypaBHEHUN.

23.1

51.

[IpousBsenenne ogHOUIEHA U
MHorouieHa. [IpeobpazoBanue
anredpandecKkux BHIPAKEHUH.

52.

VYMHOX€EHNE OTHOWIEHA Ha
MHOTrOwIeH. Pemenne ypaBHeHUN.

53.

Paznoxxenne MHOrowIieHa Ha
MHOKATEIIN: BEIHECEHUE OOIIETO
MHOXHUTEIS 32 CKOOKH.

2.3.3

54.

BriHecenne 0011ero MHOKHUTEIS 32
ckooxu. [Ipencrapnenue BeIpakeHUN
B BHJIE€ POU3BEICHHUS IBYX
MHOT'OUYJICHOB.

2.3.3

55.

Pemrenne TeKCTOBBIX 3a/a4 Ha
JBUKEHHUE apU(PMETHUECKUM
croco0oM. AHaJIM3 BO3MOXKHBIX
CUTYyallMi B3aNMHOI'O PACITOJIOKEHUS
00BEKTOB MPU UX JIBUKECHUU.

3.3.1

56.

Koumponvnas paboma Ne 5 no meme
«MHoeounen u eco cmanoapmuwiii
BUOY.

23.1
2.3.3
3.3.1

57.

AHanmm3 KOHTPOJIBHOH paboTHI.
[TpousBeeHnEe MHOTOUJICHOB.

2.3.1

58.

VMHOKEHHE MHOTOWICHA Ha
mHorouwieH. [ [peoOpa3oBanue
anreOpanyeCcKuX BhIPAKCHHH.

23.1

59.

YMHOKEHHE MHOTOWICHA Ha
MHOTOWIEH. Penienne ypaBHeHU M.

2.3.1

60.

PaznoxxeHne MHOro4wieHa Ha
MHOJKUTENH CITIOCOOOM TPYIIHPOBKH.

2.3.3

61.

Paznoxxenne MHOro4JIeHa Ha
MHOKHTEIIH CIIOCOOOM

rpynnupoBky. HaxoxxieHne 3HaueHui
BBIPAYKCHUI.

2.3.3

3anuchIBaTh MHOTOWICH B CTAaHIaPTHOM
BHJIE, ONIPENICIIAThH CTCIICHb
MHOTOWIEHA. BBIMOIHATE CIOXKEHHE U
BbIUMTaHNE MHOTOYJICHOB, YMHOKEHUE
OJIHOYJICHA HA MHOTOWICH U
MHOTOYJIEeHa HA MHOTO4JICH.
BeImomHATE pa3iiokeHne MHOTOWJICHOB
Ha MHOXHTEIHU, UCTIONIb3ys BHIHECECHHE
MHO>KHUTEJSI3a CKOOKH M CIIOCO0
rpynnupoBkH. [IpumMeHsTh AeHCTBUSIC
MHOTOYJICHAMH TP PEIICHUH
pa3HoO0pa3HbIX 33/a4,B YaCTHOCTH MIPH
PEIICHUH TEKCTOBBIX 33724 C
MOMOIIbIOYPaBHEHUH.




62.

Paznoxxenue TpexuieHa Ha
MHOXHUTEJIM CTIOCOOOM TPYIITAPOBKH.

2.3.3

63.

JlokazaTenbCcTBO TOXKAeCTB. PoxxieHne
OykBeHHoU cumBonuku. [1. depma, O.
Buer, P. Jlexapr.

64.

Konmponvnasa paboma Ne 6 no meme
«IIpouszsedenue MHO20UNECHOBY.

2.3.1
2.3.3

§ 6. Popmy.IbI COKPAIEHHOT O
YMHOKEHHSI.
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65.

AHanm3 KOHTPOJIBHOUW pabOTHI.
@opMyIIBI COKpALIEHHOTO
YMHO>KEHUS: KBaJIpaT CyMMbI U
Pa3HOCTH.

2.3.2

66.

@opMyIIBI COKpALIEHHOTO
YMHOJKEHUS: KBapaT CyMMBI U
pasHoctu. [IpeoOpa3oBanue
BBIPAKEHUI B MHOT'OYJICH.

2.3.2

67.

@opMyIIbI COKpPALIEHHOTO
YMHOKEHUSI: Ky0 CyMMBI M Pa3HOCTH.

2.3.2

68.

PaznoxeHne Ha MHOKUTEIH C
MOMOIIBIO (POPMYIT KBaipaTa CyMMBI U
KBaJpaTa pa3HOCTH.

2.3.3

69.

PaznoxeHne Ha MHOKHUTEIH C
MTOMOIIBIO (POPMYIT KBaIpaTa CyMMBI U
KBajpara pazHoctu. HaxoxneHue
3HA4YECHUI BBIPAKCHUM.

2.3.3

70.

YMHOKEHHE Pa3HOCTH IBYX
BbIpR)KEHUI Ha UX CyMMY.

71.

YMHO)KEHUE pa3HOCTH JIBYX
BBIPQXEHHI Ha UX CYMMY.
YrpoleHre BhIpaKeHUN.

72.

@opMyIIBbI COKpALIEHHOTO
YMHOJKEHUSI: pa3HOCTh KBaPATOB.

2.3.2

73.

Pa3noxeHune pa3zHOCTH KBapaTOB Ha
MHOUTEJN. Perenne ypaBHeHHI.

2.3.3

74.

PasnoskeHrne Ha MHOXHUTEIU CYMMBI U
Pa3HOCTH KYOOB.

2.3.3

75.

Pa3noxxeHne MHOrOUIEHA HAa
MHOKHTEII CyMMBI U Pa3HOCTH
KyOOB.

2.3.3

76.

Koumponvnas paboma Ne 7 no meme
«Dopmynvl COKpaUeHHO20
VMHOMNCEHUAY.

2.3.2
2.3.3

77.

AmHanm3 KOHTPOJIBHOHM paboTsl. Llensie
BeIpakeHus. [IpeobpazoBanue 1enoro
BBIPAKEHHS] B MHOT'OWIEH.

78.

[IpeoOpazoBanme 1EIOTO BHIPAKECHHS
B MHOTOYJICH.

79.

[Tpumenenue GopMyI COKpaIIEHHOTO
YMHOEHHS B TpeoOpa3oBaHUM
BBIPAKCHU.

80.

Paznoxxenne MHOrOUI€HA HA
MHOKUTENH: TPUMEHEHHE HOpMYIT
COKpPAIIEHHOTO YMHOXKEHHUSI.

Jloka3bIBaTh CIIpaBeJIUBOCTH POPMYI
COKpaIEHHOTO YMHOXEHUS, TPUMEHSTh
UX B IIPe0OPa30BAHMSIX ENIBIX
BBIPAKEHHUI B MHOTOYJICHBI, a TAKXKE
JUISL pA3JI0KEHUsI MHOTOYJIEHOB Ha
MHOkHTENU. Vcrionb30BaTh pa3auvyHbIe
npeoOpa3oBaHUs LENbIX BHIPAKEHUHN
MIPH peleHNN
YpaBHEHUH,10Ka3aTEIbCTBE TOXK/IECTB,
B 3aJla4ax Ha JIETMMOCTb, B
BBIYMCIICHUH 3HAYEHUI HEKOTOPBIX
BBIPAKEHUM C TIOMOIIBIOKAIBKYJIATOPA.




81.

[IpumeHeHne pa3IMYHBIX CIIOCOO0B
JUTS pa3JIOKEHUST HA MHOXKHUTEIH
JIBYUYJICHOB.

82.

[TpumeHeHne pa3IuUHBIX CIOCOOO0B
JUISL pa3JI0KEHUsI Ha MHOXKUTEIH pU
peleHNH YpaBHEHUH.

83.

Koumponvnas paboma Ne 8 no meme
«lIpeobpazosanue yenvix
BbIDANCEHULLY.

§ 7. CucremMbl JINHEHHBIX
YPaBHEHHUIA.
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84.

AHanm3 KOHTPOJIBHOUW pabOTHI.
VYpaBHEHHE ¢ JBYMS IEPEMEHHBIMH,
pelIeHre ypaBHEHHS C IBYMsI
IIEPEMEHHbBIMHU.

3.1.6

85.

JInHeitHoe ypaBHEHUE C IBYMsI
MIEPEMEHHBIMU.

3.16

86.

Pertenuie TekCTOBBIX 3a7a4
nepebopoM BapHUaHTOB.

87.

[Tpsimas kak rpaduyeckas
HUHTEPIIPETANS TUHEHHOTO
YpaBHEHHUS C ABYMS
nepemeHHbIMU. [ losiBIeHNE MeTOIa
KOOPJMHAT, MTO3BOJISIOIIETO
MEPEBOIUTH TE€OMETPUICCKHUEC
OOBEKTHI Ha S3bIK aIreOpHhI.
[NosiBnenue rpadpukoB GyHKIHiA. P.
Hexkapr, I1. depma.

6.2.6

88.

I'pacduk nuHEitHOTO ypaBHEHUS C
NByMs iepeMeHHbIMU. OnpeiesieHe
IIPUHAJICKHOCTU JAHHBIX TOYEK

rpaduky.

6.2.6

89.

[lonsiTHE CUCTEMBI YpaBHEHHI.
PeleHue cucreMsl ypaBHEHHN.

3.1.7

90.

MeTobl peleHust CUCTEM JTUHEUHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMM:
rpaduyeckuil METOJ.

5.1.11

91.

MeTo/bl peleHust CUCTEM JTUHEUHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH:
METO/I IOJICTAHOBKH.

3.18

92.

MerTo moscTaHOBKH. Penrenne
CUCTEM JIMHEHHBIX YPaBHCHUM.

3.18

93.

Meronsl peleHts CUCTEM JIMHEUHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH:
METOJ CJIOKECHHUSL.

3.1.8

94.

Meron cnoxenus. Pemienue cucrem
JIMHEMHBIX YpaBHEHUH.

3.18

95.

CucTteMbl TMHEUHBIX YPAaBHEHUM C
[1apaMETPOM.

96.

AJIrOpUTM pelIeHNs TEKCTOBBIX 3a7a4
METOJOM COCTaBJICHUSI CUCTEM
YpaBHECHUM.

3.3.1

97.

Pemenne TeKCTOBBIX 3aga4 MCTOAOM
COCTaBJICHUSA CUCTEM ypaBHeHPIfI.

3.3.1

98.

Perntenue TekcTOBBIX 3a1a4 Ha

33.1

OnpenensiTsh, SBISETCS JI I1apa YUCell
pelIeHUEM JaHHOT'O YPaBHEHUS C IBYMsI
nepeMeHHbIMU. HaxoauTe myTtém
niepeOopa 1eIble penICHHs TUHSHHOTO
YPaBHEHUS C ABYMSIIEPEMEHHBIMU.
Crpourts rpaduk ypaBHEHUS

ax + by = ¢,rnea # 0 wim b=+ 0. Pemrats
rpau4ecKuM CriIoCOOOM CHCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMS
nepeMeHHbIMU. [IpuMeHsATh cr1ocob
MOJICTAHOBKH U CIIOCOO CIIOXKEHUS MTPU
pPELICHUU CUCTEM JIMHENHBIX YPaBHEHUU
C ABYMs IepeMeHHbIMU. Pemarts
TEKCTOBBIE 33J1a4M, UCIIOJIb3YS B
KayecTBe alre0pandeckoil MoJieu
cucreMy ypaBHeHui. MHTepIpe-
TUPOBATh PE3yJbTaT, NOJYYCHHBIN ITPU
PELIEHUH CUCTEMBI.




JBUKEHHE METOJIOM COCTaBJICHUS
CUCTEM YPaBHECHHM.

99. | Koumponvnas paboma Ne 9 no 3.1.6
meme« Cucmembl TUHEUHbIX 3.1.7
VPAGHEHUUL. 3.3.1

6.2.6
§ 8. IloBTOpEHME. 6

100. | AHanu3 KOHTPOJIBHOU PaOOTHI. Haxoauth 3HaueHUs YHCIOBBIX
[ToBTOpEHME IO TEMaM BBIPAYKECHHI, a TAK)KE BBIPAKEHUH C
«Anredbpanyueckue BbIPAKESHHUS. NepEeMEHHBIMH MIPU YKa3aHHBIX
VYpaBuenusi. CTeneHpb u €€ CBOWCTBaY. 3HAUEHUAX NePEMEHHBIX. BBINOTHATH

101. | [loBTopenue mo TemMam «OTHOUWICH. npocTeime npeodpa3oBaHus
MHorouwiensl. Popmyiibl BbIpakeHHil. [[puMeHsITh CBOMCTBA
COKPAIIEHHOT'O0 YMHOXEHHSI). CTETIeHU s TpeoOpa3oBaHus BbIpa-

102. | IToBTopenwue mo TeMaM «Pa3oxeHwue KCHHUH. BBIOIHATH CII0KEHUE U
Ha MHOXKUTEIH C TOMOIIBI0 (OpMYIT BBIUNTAaHNE MHOTOWIEHOB, YMHOKEHUE
COKPAIIEHHOT'O YMHOKEHHS. OJIHOYJICHA HA MHOTOWIEH U
OyHKITIIY. MHOTrOYJIEHa HA MHOTO4JICH.

103- | Umozosas konmponvhas paboma No BrInonHATE pa3noxkeHre MHOTOYJIEHOB

104. | 10 no memam «Anzebpauyeckue Ha MHOKHUTENU. [IpuMensTs Gopmysibl
BbIPACEHUS,, MOAHCOECMEA, COKpAIIEHHOTOYMHOKCHUSI B
YDABHEHUA. (Dynm/;uu, @OpMyJZbl HpeO6paSOBaHI/DIX LCJIBIX BLIpa)I(eHI/II?'I B
COKPAUCHHO20 YMHOMNCEHUA. MHOTI'OYJICHEBI, 4 TAKXKC OJId Pa3JI0OKCHHA
Cucmembl TUHEUHBIX YPABHEHUUY. MHOT'OYJICHOB H2 MHOKUTEJIH.

105. | AHanu3 KOHTPOJIBHOM pabOTHI. Bbraucisite 3Ha4CHuS QYHKIHH,
[MTosTOopenue no remaM «CHCTEMBI 3aganHoi opmyioii. Io rpaguky
JIMHEHHBIX ypaBHeHUH. Pemenue (GyHKIMM HAXOAUTD 3HAYCHHE PYHKLHMH
TEKCTOBBIX 331449 METO0M 110 I/ISBGCTHOMy 3HAYCHUIO apryMeHTa nu
COCTABJICHUS CUCTEM YPaBHEHUN). pemars obparHyro 3axady. CTpouTh

rpaduKu npsMon
IPONOPIMOHATIFHOCTU U IMHEHHOU
(YHKIINU,0MTUCHIBATH CBOMCTBA ATUX
¢bynakuii. [IpumensTs ciocod
IIOJICTAHOBKH U CIIOCOO CIIOKEHUS IIPU
pEIIeHNU CUCTEM JTMHEHHBIX YpaBHEHUN
C IByMs IlepeMeHHbIMU. PemaTh
TEKCTOBBIC 33/1a4H, UCIIONIB3YS B
KayecTBe aJire0pandecKkoi MoJIeu
CUCTEMY YpaBHEHMIA.
8 KUIACC.
No Tema ypoxa Kos-Bo K2C XapakTepucTHKa
n/n 4acoB OCHOBHBIX BUJIOB J€ATEIBHOCTH YUEHUKA
(Ha ypoBHE y4eOHBIX JCHCTBUIA)
§ 1. IloBTOpeHHe Kypca ajaredopni 7 3
KJlacca.
1. | AnreGpandeckue BhIpaKCHHUS, 2.1.1 | HaxoauTh 3HAYCHUS YMCIOBBIX
TOXKJIECTBA, YPABHECHHUS. 2.1.4 | BeIpaXXECHMIA, a TAK)KE BBIPAKEHUIL C
3.1.2 | mepeMeHHBIMU NIPH YKa3aHHBIX
2. | CreneHpb ¢ HATypaIbHBIM 1.1.3 | 3Ha4YECHMAX NEPEMEHHBIX. BBINONHATH
rokaszaTtesneM. MHOrouJIeHBI. 2.3.1 | mpocrteiimue npeodpa3zoBaHus
3. | ®opMyIbl COKpAIEHHOTO 2.3.2 | BelpaxxeHuil. [IpumeHATH CBOMCTBA
yMHOKeHUsI. CHCTeMBI TMHEHHBIX 3.1.7 | cTenenu ayis npeoOpa30BaHMs BbIPa-




YpaBHECHUH.

JKEHUI. BBINOIHATH CIIOKEHUE U
BbIUNTAHNE MHOTOWIEHOB, YMHOKEHUE
OJIHOYJIEHA HA MHOTOWIEH U
MHOTOYJIeHa Ha MHOTOYJICH.
BhInonHATE pa3iiokeHne MHOTO4JIEHOB
Ha MHOKXUTENH. [ [pUMeHATs POpMyITBI
COKPAIEHHOTOYMHOKEHUS B
peoOpa30BaHUAX LIENBbIX BBIPAXKECHUN B
MHOTOYJIEHBI, a TAK)KE AJIs Pa3JI0KEHUS
MHOTO4JIEHOB Ha MHOuUTeNH.[Ipu-
MEHSTh c1I0cO0 MOACTAHOBKH U CIIOCO0
CJIOKEHHMSI IPU PEIICHUU CUCTEM
JIMHEUHBIX YPaBHEHUH C IBYMs
NepeMeHHbIMU. PenaTh TEKCTOBbIE
3a/1a4M, UCII0JIb3YS B KAYECTBE
anredpanyeckoil MoieNu CUCTEMY
YpaBHEHUM.

§ 2. PanuonajbHbIe 1pOOH.

23

PanmonansHbie BEIpaKEHUS.
Anrebpanyeckast 1poOb.
JlomycTrMbIe 3HAYCHUS TTEPEMEHHBIX
B JIpOOHO-PaIMOHATBHBIX
BBIPAKCHHUSIX.

24.1

[IpeoOpazoBanue npoOHO-TUHEHHBIX
BBIPA)KCHUI: CJIOKCHUE, YMHOXCHHUE,
JIeTICHHE.

2.4.3

OcHOBHOE CBOMCTBO IpO0H.
CoxparieHue anredpandeckux
TpoOei.

2.4.1

Coxkpamenue apodeit. Haxoxaenue
3HA4YCHUI BBIPAKECHUM.

2.4.1

Coxpamenue apobeii. [loctpoenue
rpaduKoB (PyHKITHIA.

24.1

JleiicTBus ¢ anreOpandecKuMu
Ipo0sMu: croxeHne aApodei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU.

2.4.2

10.

JleiicTBus ¢ anredpanyecKuMu
Npo0siMU: BBIYUTaHHUE ApoOeit ¢
OJINHAKOBBIMH 3HAMEHATEISIMHU.

2.4.2

11.

[IpuBenenue anredbpanyecKux
npo0eli K 001eMy 3HaMEeHATeIo.

12.

JleticTBus ¢ anreOpandecKUMH
IpoOsMu: croxkeHue aApodeit ¢
pa3HBIMH 3HAMEHATEISIMU.

2.4.2

13.

JleticTBus ¢ anreOpandecKUMH
IpOOSMU: BBIYUTAHHE JPOOCH ¢
pa3HBIMH 3HAMEHATEISIMU.

2.4.2

14.

[IpeoOpa3oBaHue BhIpaKEHUH,
COJIEpIKAITIX 3HAK MOTYJISI.

14.

Konmponvnas paboma Ne 1 no meme
«Cnoorcenue u gbruumanue
PAYUOHANBHBIX OPOOeliy.

2.4.1
2.4.2

16.

AHanu3 KOHTPOJIBHOU PaOOTHI.
JleiicTBus ¢ anredpanyecKuMu
JTPOOSMH: YMHOKEHHUE APOOCH.

2.4.2

DopMyIMpPOBAaTH OCHOBHOE CBOMCTBO
paroHaIbHON JPOOH U IPUMEHSTH €TI0
TUTSI TIpeoOpa3oBanus 1pooeii. Bei-
ITOJTHATE CJIO)KEHHE, BEIYUTAHUE,
YMHOXXEHUE U JISTICHHE PAIIMOHAIBHBIX
npobeii, a Takke Bo3BeAeHHE ApoOu B
CTCTICHb. BBITIOMHSATE pa3InIHbIe
npeoOpa3oBaHus PAIMOHAIBHBIX
BBIPAXCHHI, JOKA3bIBATh TOXKCCTRA.

N k
3HaTh CBOMCTBA PYHKIIMU y = =, T1E
X

k# 0, 1 yMETb CTPOUTH €€ rpaduk.
Hcnonb30BaTh KOMIBIOTED AJIS
UCCJIEIOBAHMSI TTOJIOKEHHSI rpaduKa B
KOOPAMHATHOU IUIOCKOCTH B
3aBUCHMOCTH OT K.




17.

JleticTBus ¢ anreOpandecKUMH
JIpOOSIMH: BO3BEJIEHNUE TIPOOH B
CTCIICHb.

2.4.2

18.

JleiicTBus ¢ anreOpanyecKuMu
IPOOSIMU: TeJICHUE IPOOCH.

2.4.2

19.

[IpeoOpazoBanme 4acTHOTO
paIoHaIbHBIX TPOOEH.

2.4.2

20.

JleiicTBus ¢ anredpanyecKuMu
Apo0smMu. Pemenue ornyeckux
3a/1a4 ¢ MOMOIIKI0 TpadoB.

2.4.2

21.

[IpeobpazoBanus paMOHATBEHBIX
BBIPAXKCHUM.

2.4.3

22.

TO)K,I[GCTBCHHLIG Hp606p330BaHI/IH
pPauOHAJIbHBIX Bpr&)KGHHfI.

2.4.3

23.

ToxnecTBeHHBIC TPEOOPA30BAHUS
paLMOHAIBHBIX

BeIpakeHuil. [loHsiTHE CpenHero
rapMOHUYECKOT 0 psifa
MTOJIOKUTEIBHBIX YHCEIL.

2.4.3

24.

OyHKIHS, ONMHCHIBAIOIIAs O0PaTHYIO
ITPONOPLUOHAIIBHYIO 3aBUCUMOCTb.

5.1.6

25.

k
CaoiicTBa QyHKIIMH Y = —.
X

I'umepOomna.

5.1.6

26.

Koumponvnas paboma Ne 2 no meme
«/leticmsus ¢ payuoHanrbHbLIMU
OpooOsIMUY.

24.1
2.4.2
2.4.3

§ 3. KBagpaTHble KOpPHH.
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27.

AHanu3 KOHTPOJIBHOU PaboTHI.
MHO0XeCcTBO pallMOHaIbHBIE YUCIA.
CpaBHEHHE pallMOHATBLHBIX YHCET.
JlelicTBUSA ¢ pallMOHAIBHBIMU
yucnamu. [Ipencrasienue
PaLMOHAIIBHOTO YUCIIA JECATUYHON
JPOOBIO.

1.3.3
134

28.

IlonATHE MPPAMOHAIILHOTO YUCIIA.
Pacnio3naBanue nppanOHAIBHBIX
yucell. [Ipumepsl 10Kka3aTenbCTB B
anredpe. MppanronanbHOCTh yncia
/2. TlpuMeHenne B TEOMETPHH.
CpaBHeHHUE UppaLMOHAIBHBIX YUCEIL.
MHO0K€ECTBO IEHCTBUTEIIBHBIX YUCEIL.

1.4.5
1.4.6

29.

KBanpartusie kopau. Uucna u JimHbl
OTPE3KOB.

141

30.

ApugpmeTrueckuil KBaJpaTHbIHN
KOPEHB.

14.1

31.

YpaBHeHue x*=a.

32.

Haxoxnenve npuOamxkEHHBIX
3HAQUYEHHM KBAJIPaTHOTO KOPHSIC
MTOMOUIBIO KaJIbKYJISATOPA.

1.4.3

33.

®yuknus y = v/xeé cBoiicTBa n
rpaduk.

5.1.8

34.

CoiicTBa apu(hMeTHIECKOro
KBaJipaTHOro KOpHs. KBanpaTHbIi
KOPEHb M3 MPOU3BEJICHUS U APOOH.

2.5.1

[IpuBOUTE MpUMEPHI PALIMOHAIBHBIX U
uppanuoHanpHbeIxuncen. Haxonuts
3HaueHUs apuPMeTHIecKux
KBaJIPaTHBIXKOPHEH, UCIIOJIb3YS IIPU
HEOO0XOUMOCTH KaJIBKYJISATOP.
Jloka3bIBaTh TEOPEMBI O KOPHE U3
IPOM3BEACHUS U JPOOHU, TOXKIECTBO

Va? = |a|, npuMeHSTh UX B
peoOpa30BaHUSX BBIPAKECHHH.
OcB00OXKIATHCS OT HPPALMOHATBHOCTH

B 3HAMEHATENAX IpoOel BuIa

a a
———. BRIHOCHTH MHOXKHUTEb 34

Vb'Vbvc

3HaK KOPHS U BHOCUTh MHOXHTEJb MOJT
3HaK KOpHs. Mcronp30BaTh KBapaTHBIC
KOPHHU ISl BRIPQXXCHUS IEPEMEHHBIX U3
TEOMETPUYECKHUX U (PUINICCKUX
dhopmyn. Ctpouts rpaduk GyHKITUN

y = VX U WITIOCTPHPOBATH Ha rpaduke
€€ CBOMCTBA.




Jloka3aTenbCTBO TEOPEMBI.

35.

KBanpaTHbIil KOpEHb U3
MIPOU3BEICHHUS.

2.5.1

36.

CgoiicTBa apu(pMETHIECKOTO
KBaJipaTHOTO KOpHs. KBagpaTHbIi
KOpEHb U3 cTeneHH. J[0Kka3aTebCcTBO
TEOPEMBI.

2.5.1

37.

Koumponvnas paboma Ne 3 no meme
«Apugpmemuuecxuii KeadpamHuwlii
KOpeHb, e20 CBOUCBAN.

14.1
1.4.3
5.18
2.5.1

38.

AHa3 KOHTPOJIBHOM PabOoTHI.
[IpeoOpa3zoBanue BeIpaKEHUH,
COJIepIKAIIUX KBaJPATHBIC KOPHHU:
BBIHCCCHUEC MHOXKHUTECIIA U3-TI0/
3HaKa KOPHSI.

39.

[IpeoOpa3oBaHue BbIpAKEHUIH,
CoOJIeprKalX KBaIpaTHbIE KOPHU:
BBIHECEHHE MHOXKUTENS U3-TI0]
3Haka KopHs. [lorpeOHOCTS B
UppaluoHaIbHBIX yncaax. [llkona
[Tudaropa.

40.

[IpeoOpa3zoBaHue BBIpaKEHUH,
CoJIeprKalInuX KBaJIpaTHBIC KOPHHU:
BHECCHHE MHOXHTEIS TI0J] 3HAK
KOPHSI.

41.

[IpeoOpa3zoBanue BbIpaKEHUH,
coJleprKaliX KBaJIpaTHbIE KOPHU:
BHECEHUE MHOXKHUTENSL T0]1 3HAK
KopHs. Bolgaromnyecst MaTeMaTUKU U
UX BKJIJ B pazButue Hayku I1.JI.
Yeornmues, C. KoameBckas.

42.

IIpeoOpa3oBaHue BbIpaKEHHI,
CoOJIeprKalX KBaIpaTHbIE KOPHU:
YMHOXEHHE, JEICHHUE.

43-
44,

[IpeoOpa3oBaHue BhIPAKEHHUIA,
coAep KaluX KBaJIpaTHbIC KOPHHU.
OcB0OOXKIECHHE OT
HppaIMOHAILHOCTH B 3HAMEHATEJIC

a
00U B BBIpaXKEHUAX BUAA—=,
Ap p pat Vb

a

45.

Koumponvnas paboma Ne 4 no meme
«Ilpumenenue ceoiicme
K8AOPAMHO20 KOPHSAN.

§ 4. KBanpaTHble ypaBHeHHS.
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46.

AHanu3 KOHTPOJIBHOU paboTHI.
KBaznpaTHbie ypaBHEHHSI.

3.13

47.

Henonnnie KBaJIpaTHBIC YPABHCHUS.

3.1.3

48.

Pemrenne kBagpaTHbIX ypaBHEHUU
BBIJICIICHUEM KBaJIpaTa JABy4JICHA.
JIMCKpUMHMHAHT KBaJpaTHOI'O
ypaBHeHus1. Dopmyiia KOpHEH
KBaJPAaTHOI'0 YPaBHECHHUSL.

3.1.3

Pemrate xBagpaTHBIC YpaBHEHHUS.
Haxoauts mogbopom KopHU
KBaJ[paTHOTO YPaBHEHUS, UCTIOIB3Ys
teopeMy Buera. Uccnenosars
KBaJ[paTHBIE YPaBHEHUSI T10
JUCKPUMHUHAHTY U KO3 ULleHTaM.
Pemrate npoOHBIE parioHAIbHBIE YPaB-
HEHMS, CBOJIS pEIIEHUE TaKUX




49.

Pemienue kBapaTHBIX ypaBHEHUN:
WCIIOIb30BaHue (HOPMYIIBI 1715t
HaxoJeHus kopHend. KonuuecTso
KOpHEU KBaJApaTHOTO YPaBHEHHUS B
3aBHCHMOCTH OT AMCKPUMUHAHTA.

3.1.3

50.

Pemrenne kBagpaTHbIX ypaBHEHUN !
WCIIOIb30BaHue (HOPMYIIBI 1715t
HaxoxaeHus KopHen.Popmyia
KOpHEHN KBAaJIPaTHOTO YPABHEHMSI C
YETHBIM BTOPBIM KO3 (UIIEHTOM.

3.1.3

o1.

Pemenue 3ana4, npuBOASIIMX K
KBaJIPaTHbIM YPaBHEHUSIM.

3.3.1

52.

Pemenue 3a1au ¢ reoMeTpu4IeCKUM
COJIEp’)KaHUEM C ITOMOIIBIO
KBaJI[PATHBIX YPABHEHUN.

3.3.1

53.

Pewienue 3ana4 Ha ABUKEHUE C
ITIOMOIIBIO KBAJIPATHBIX YPaBHEHUI.

3.3.1

55.

Teopema Buera. Pemenue
KBaJIpAaTHBIX YPaBHEHUI: TOI00D
KOpHEH C UCIIOJIb30BAHUEM TEOPEMBI
Buera. Teopema obpaTHast Teopeme
Buera.

2.3.4

56.

Konmponvnas paboma Ne 5 no meme
«Pewenue xeadpamnuix ypagnenui».

2.34
3.1.3
3.3.1

S7.

AHau3 KOHTPOJIBHOM PaOOTHI.
Pemenue npocreimmx apoOHO-
JINHEHHBIX YpaBHCHUH.

58.

AJITOpUTM penieHus ApoOHO -
panroHaNbHBIX ypaBHeHHM. O0IacTh
orpeseNeHus: ypaBHeHHs (00J1aCTh
JOITYCTHMBIX 3HAUCHUH
NIEPEMEHHON).

3.14

59.

Pemenne 1poOHO - paiOHAIBHBIX
YpPaBHEHUI: METO]T PABHOCHJIBHBIX
npeoOpa3zoBaHU.

3.14

60.

Pemenue 1poGHO - palinoOHaIbHBIX
ypaBHEHUH: TpapUIECKUA METOS.
Hcnonb3oBanue cBOMCTB QyHKINN
IIPU PELICHUU YPaBHEHUIL.

5.1.11

61.

Pemenue 3a1ay Ha IBUKEHHE C
MOMOIIBIO PAIIMOHATBHBIX
YpaBHECHUH.

3.3.1

62.

Pemenue 3anau Ha paboty ¢
MIOMOUIBIO PALIMOHAJIBHBIX
YPaBHEHUH.

3.3.1

63.

Pemenue 3a1a4 Ha CIIaBbl U CMECH
C IIOMOILBIO PalIHOHATIBHBIX
YPaBHEHUH.

3.3.1

64.

IIpocreiimne nppanoHaIbHbIE

ypaBHEHHMS BUJIA ﬂf f(x)=a,
\/f (x)=\/g(x).

65.

JIuneitHOE ypaBHEHUE C

YpaBHEHUH K PELICHUIO TUHEHHBIX U
KBa/IPAaTHBIX YPABHEHUH C
NOCIEAYIOUIUM UCKIIIOUEHUEM
IIOCTOPOHHUX KOpPHEH.

Pemate TeKCTOBBIE 33124, UCTIONB3YS
B KaUECTBE aJIreOpanvdecKoi MOJIeITN
KBaJIpaTHbBIE U IPOOHBIEC PallMOHAIbHBIE
yYpaBHEHUS.




napameTpom. Perienne TMHEHHBIX
YPAaBHEHUH C TapaMETPOM.

66.

Koumponvnas paboma Ne 6 no meme
«Pewenue 0podoHo -payuoHanbHbix
VPABHEHUU.

3.14
3.3.1

§ 5. HepaBencrBa.

20

67.

AHanu3 KOHTPOJIBHOU PaOOTHI.
UrcnoBble HEPABEHCTBA.

3.2.1

68.

CBOMCTBA YHCIIOBBIX HEPABEHCTB.

3.2.1

69.

YucioBeie
HepaBeHcTBa.Jloka3aTeabCTBO
YHUCJIOBBIX U aJIreOpandecKux
HEpPABEHCTB.

70.

UYucnossle HepaBeHCTBA. [IpoBepka
CIPaBEJIMBOCTH HEPABEHCTB IIPU
3aJJaHHbIX 3HAYECHUSIX NIEPEMEHHBIX.

71.

TlounenHoe clioKeHUE YUCIOBBIX
HEPaBEHCTB.

72.

[TounenHOE yMHOKEHHE YHCIOBBIX
HEpaBEHCTB.

73.

CnoxeHre ¥ YMHOKEHUE YHCIOBBIX
HepaBeHCTB. [Ipukuaka u oneHka
pEe3yJIbTATOB BBIYMCIIEHUN.

1.5.7

74.

[TorpemHOCTh M TOYHOCTH
PUOIIHKESHHUS.

75.

Koumponvnas paboma Ne 7 no meme
«YHucnosvie nepasencmea u ux
CBOUCMBAY.

3.2.1
1.5.7

76.

AHanu3 KOHTPOJIBHOM pabOoTHI.
MHOkecTBO. DIIEMEHT MHOKECTBA,
noaMHoO)kecTBO. llepeceuenue n
00BeAMHEHNE MHOKECTB.
Juarpammel Ditepa.

77-
78.

YucnoBble IPOMEKYTKH: HHTEPBAII,
OTpe30K, 1yd. O0beiuHEeHE
YHUCJIOBBIX IIPOMEKYTKOB.

6.1.3

79.

HepaBeHcTBO ¢ nepemMeHHOM.
Crporue 1 HecTpOorrue HepaBeHCTBaA.

3.2.2

80.

PemieHne nuHENHBIX HEPABEHCTB.
PaBHOCHIIBHOCTH HEPABEHCTB.
OO6nacTp onpeneneHus: HepaBeHCTBA
(00GmacTh AOMYCTUMBIX 3HAUYCHUN
NIEPEMEHHON).

3.2.3

81.

PemieHne nuHENHbBIX HEPABEHCTB.
JInHeliHbIE HEPABEHCTBA C HYJIEBBIM
KOd(QPHUIIMEHTOM TP IEPEMEHHOM.

3.2.3

82.

CucreMbl HEpaBEHCTB C OHOU
IIEPEMEHHOM. 3aIUCh pEeLICHUS
CUCTEMBbI HEPABEHCTB.

3.24

83.

Pemenne cucteM JIMHEWHBIX

HEPaBEHCTB C OJHOU MEpEMEHHOM.
N3o6pakeHue pemeHns CUCTEMbI
HEPABEHCTB HA YUCJIOBON NPSIMOU.

3.24

84.

Pemenue cucrteM JIMHENHBIX
HEPABEHCTB C OJIHOU

3.24

®opMynHpOBaTh U JOKA3bIBATH
CBOMCTBA YUCJIOBBIX HEPABEHCTB.
Hcnons3oBath anmnapat HEpaBEHCTB IS
OIICHKHU MOTPEIIHOCTH U TOYHOCTH
MPUOIIKEHUS.

Haxoauth nepecedenne u o0beIUHEHNE
MHO€ECTB, B YACTHOCTH YUCIIOBBIX
MIPOMEKYTKOB.

PemaTte nuHeliHbIE HEpABEHCTBA.
PemaTe cuctempl JIMHENHBIX
HEPaBEHCTB, B TOM YHCJI€ TAKHX,
KOTOPBIE 3aMHCaHbl B BUJI€ IBOMHBIX
HEPaBEHCTB.




nepemeHHo. [ [puMepsl penieHus
JPpOOHO-JIMHENHBIX HEPABEHCTB.

85. | Pemenwue cucteM JIMHEWHBIX 3.24
HEPaBEHCTB C OJHOM
nepeMeHHou. I Ipumeps! perenns
JIBOMHBIX HEPABEHCTB.
86. | Kowmponvuas paboma Ne 8§ no meme 3.23
«Pewenue nepasencmes ¢ 00Hol 3.24
nepemMeHHOU U UX CUCIEM). 3.2.2
§ 6. CTenens ¢ meabimM 11
nokasareJieM. JJieMeHTbI
CTATHCTHKH.
87. | AHanu3 KOHTPOJIBHOU PabOTHI. 1.3.5 | 3HaTh ompeeneHue U CBOMCTBA
CreneHs C 1eIbIM MTOKa3aTeJIeM. CTETEeHH C IEJIBIM MOKa3aTelIeM.
88. | CremneHs ¢ LedabIM II0Ka3aTeIEM. 1.3.5 | [IpuMeHATh CBOMCTBA CTEIEHH C LIEIBIM
HaxoxieHne 3HaYeHUI BRIPAKESHUH. MOKa3aTeJIeM MPH BBITOIHEHUU
89. | CBoiicTBa CTENEHH C IIEBIM 2.2.1 | BBIYMCJICHUI ¥ IPEOOPAa30BAHUM
MOKa3aTeJIeM. BbIpaxxeHHii. Mlcronp30BaTh 3amuch
90. | CaoiicTBa CTEIEHHU C LETBIM 2.2.1 | 4KCe] B CTaHAAPTHOM BHUJC JJI
nokasaresem. [IpeobpazoBanue BBIPAXCHHSI I COMIOCTABIICHUS pa3MEpPOB
Bblpa)KeHHf/i, COoZCp KaIIUX CTCIICHHU C 06”I>CKTOB, JJIUTCIIBHOCTH MMPOLECCOB B
1[eJIbIM TIOKAQ3aTeNIeM. oKpy»aroiiem mupe. [IpuBoauts
91. | CraHmapTHBIM BUJI YUCIIA. 1.5.7 | IpUMEPBI PEIPE3CHTATUBHON H
HpI/I6J'II/I)KéHHO€ 3HaAYeHUe HepereBeHTaTHBHOﬁ BBI60pKI/I.
BEJTUYUHBI, TOYHOCTH MPUOIMKESHHUS. U3BnexaTs HHPOpMALIIO 13 TAOIHIL Ya-
BBI)ICJIGHHG MHOXUTEIS — CTEIICHU CTOT U OPraHU30BLIBATH I/IH(pOpMaI_II/IIO B
JIECSITU B 3aIIMCH YHCIIA. BHJI€ TaOJIUIl YaCTOT, CTPOUTh
92. n 3.1.5 | UHTEpBAIbHBINA PS.
VYpaHenwus Buga X = d . YpaBHCHHS MCTIonb30BaTh HAMTISAIHOE
B IICIIBIX HHCIIAX. npe/ICTaBlICHHE CTATHCTHYECKOM
93. | Kowmponvuas paboma Ne 9 no meme 1.35 MH(OPMALHH B BHE CTONOUATHIX U
«Cmenensb ¢ yenvim nokazamenemy. 1.5.7 KPYTOBBIX AHATPAMM, TIOJTHTOHOB,
2.2.1 | rucrorpamm.
3.1.5
94. | Ananm3 KOHTPOJBHOU paboTel. COOp 8.1.2
U TPYMIHAPOBKA CTATUCTUYECKUX
naHHbIX. CpeiHue pe3yabTaToB
n3mepenuil. [lonsarue o
CTaTHCTUYECKOM BBIBOJ/IE HA OCHOBE
BEIOODKH.
95. | CryuaiiHasi ”3BMEHYHBOCTb.
W3MeHYnBOCTD MPH U3MEPEHUSX.
Pemaromue npasuna.
3aKOHOMEPHOCTH B U3MEHYHBBIX
BEITMYMHAX.
96. | TabimuyHOE U rpaduIecKoe 8.1.1
Mpe/ICTaBIeHUE TAaHHBIX,
CTOJI0YAThIE U KPYTOBbIE
JIUarpammbl, TpaduKe, TPUMEHEHHE
JTUarpamMM M rpaduKoB JIIs
OTHMCAHUs 3aBUCUMOCTEH peatbHbBIX
BEJIMYHH, U3BJICUCHUE WH(OPMAIIAN
u3 TaOJMILL, AUarpamMm U rpaguKoB.
97. | HarnsigHoe npeacTaBieHue

CTaTHUCTUYECKON MH(OPMALIUU.




[loHsiTHE MOMUTOH U TUCTOTPaMMa.
MepsI paccenBaHUs: JUCTIEPCHS U
CTaHJIapTHOE OTKIOHEHHE.
§ 7. IloBTOpEHMe. 8
98- | IloBTOpEHUE TIO TEME BeImonHATE cllokKeHUe, BRIYUTAHHE,
99. | «PanmonansHbIe APOOH. YMHOKEHUE U JIeTICHHE PAllHOHATBHBIX
[Ipeobpa3oBanus parioHaTbHBIX npoOeit, a Takke BO3BEACHUE IpOOH B
BBIPAXKEHUI. cTerneHb. BBINOTHATE pa3inyHble
100. | TToBTopenue no Teme «KBaapaTHbie npeoOpa3oBaHUs PAIIHOHATBHBIX
KOPHI. BBIpAXXEHHI, JJOKa3bIBaTh TOKIECTBA.
101. | [loBropenue no teme «KBagpaTHbie Haxonuth 3HaueHUs apupMeTHIECKUX
YpaBHEHUS». KBaJApaTHBIXKOpHEH. [IpuMeHaTh
102- | Umozosasa konmponvuas paboma Ne TCOPEMBI O KOPHE M3 IPOU3BEACHUSA U
103. | 10 no memam «Payuonanvuvie ApoOH B MpeoOpa3OBaHUAX BBIPAKCHUH.
opoou. Keaopammuvie ypasneHus. BBIHOCUTE MHOKUTEIIb 3@ 3HAK KOPHS U
Kesaopamuunvie kopnu. Cmenens ¢ BHOCHTb MHOKUTEJb 1O 3HAK KOPHSL.
YenbiM NOKa3amesnemy. Pemath kBagpaTHBIC YpaBHEHUS.
104. | AHanu3 KOHTPOJIHHON PaOOTEHI. PemraTh iMHElHbIE HEPABEHCTHRA.
[ToBTOpenue no teme «HepaBeHCTBA. PemaTs cHCTEMBI TMHERHBIX
CHCTEMBI HEPABEHCTB. HepaBeHCTB. [I[puMeHsaTh cBOMCTBA
105. | IloBropenue mo TeMe «CTeneHb ¢ CTCIICHU C LEIbIM II0KA3aTEJIEM IIPH
LIEJIBIM ITOKa3aTesieM. DJIEMEHTHI BBITIOJTHEHUH BBIYUCIICHAH 1
CTATHCTHKI. npeoOpa30BaHUM BBIPAXKEHUH.
9 KJIACC.
Ne Tema ypoxka Kon-Bo K9C XapaKTepUCTHKa
/m 4acoB OCHOBHBIX BHJIOB JICSATEITBHOCTH
yUeHHUKa
(Ha ypoBHE y4eOHBIX NEHCTBUIN)
§ 1. CpoiicTBa pyHKIMIL. 22
KBaapaTuunasi pyHkuus.

1. | Ilonsrue ¢pynkuuu. CBoiicTBa 5.1.1 | Boruucasts 3Ha4eHUs GYHKIUH,
(hyHKIMIA: 001aCTh ONIPEACTICHUS U 3a1aHHON (DOPMYIIOi, a TaKKe IBYMS U
MHOKECTBO 3HAYCHHI (DYHKITUH. tpemst popmynamu. ONMUCHIBATH
Cnioco0OwI 3a1anust QyHKITHH. cBOMCTBa (PYHKIMI HA OCHOBE MX

2. | I'padux pynaxmun. CBoiicTBa 5.1.2 | rpaduueckoro npencrasienus. Matep-
(GYHKIUI: POMEKYTKH BO3PACTAHUS PETUPOBATh IpaUKH peanbHbBIX
1 yObIBaHMSL. 3aBucuMocTei. [loka3siBaTh

3. | CpoiictBa pyHKIHUI: HYIH, 5.1.2 | CXeMaTUYECKHU ITOJIOKECHUE Ha
HauOoJIbIIee U HANMEHBIIIEe KOOPJAMHATHOH MJIOCKOCTU TPauKOB
3HAYEHUS, TPOMEXKYTKU ysKmmit y = ax?, y = ax® + n,
3HAKOMOCTOSTHCTBA, y=a (x - m)>.Ctpouts rpadux
YEeTHOCTH/HEUETHOCTb. dysKIEN y = ax’+ bx + ¢, ymeTs

4. | UccnenoBanue QyHKIIAH 10 YKa3bIBaTh KOOPIMHATHI BEPIITHMHEI
rpaduxy. napaboJibl, €€ OCbCUMMETPHH,

5. | OyHKIIUHU, OMIKCHIBAIOIIUE TIPSIMYIO U 5.1.4 | HampaBJEHHWE BETBEH MapalboIbL.
00paTHYIO MPONOPIHOHATEHYO 5.1.6 | Mcrnonb30BaTh KOMIbIOTED 1UIst
3aBUCUMOCTH, UX Fpa(bI/IKI/I. HUCCIICO0BAHUA ITOJIOXKECHUA rpa(bmca B

6. | KBaapaTHbIil TpeX4ICH U €ro KOPHHU. 2.3.4 | KOOPIMHATHOM MIIOCKOCTH.

7. | BeimeneHue moHOro KBajapaTa B M300paskath cxeMaTH4eCKH rpaguk
KBAIPATHOM TPEXUIICHE. ¢byHKIMY Yy = X"C YETHBIM U HEYETHBIM

8. | Paznoxenue kBaapaTHOTO 2.3.4 | n Tonumars cMbicn 3anuceii Buna Va,

TPCXWICHA HA MHOXXUTCIIN.

4
\/E U T. I., 1€ @ — HCKOTOPOC YUCJIO.




Coxkpaiienue apo0ei, UCIoIb3ys
pa3oKeHNe KBaIPATHOTO TPEXUIICHA
Ha MHOKUTEIIH.

10.

Konmponvnasa paboma Ne 1 no meme
«DyHKyuY u ux ceolcmaa.
Kesaopammnuwiii mpexunemny.

5.11
5.1.2
5.14
5.16
2.34

11.

AHanu3 KOHTPOJIBHOU pabOoTHlI.
CgoiicTBa 1 rpaduK KBaIpaTUIHOM
¢ynkunu (napadona). Koopnunatst
BepIIuHBI mapadoibl. Och
CUMMETPHH.

5.1.7

12.

HaxoxneHue Hynel KBaJpaTUYHOU
(yHKLINU, MHOXKECTBA 3HAYCHUH,
IIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA,
ITPOMEKYTKOB MOHOTOHHOCTH.

5.1.7

13.

I'paduk pyHKIMHT y = ax> + N.

14.

I'paduk pysKImm y = a(x - m)2.

15.

[NapannenbHelii IepeHoC TpaduKoB
BJI0JIb OCEH KOOPJAUHAT U CUMMETPHS
OTHOCHUTEJIBHO OCEH.

16.

AJTOpUTM NOCTpOEHHUS TpaduKa
KBaJPaTHYHOHN (YHKIIUH.

17.

[MocTpoenue rpaduka KBaApaTHIHON
(YHKIIMH TI0 TOYKAM.

18.

CrenenHble QyHKIUY C
HaTypaJbHbBIM [TOKa3aTelleM, UX
rpaduku.

19.

Kopens n-oii crenenu.

1.4.2
144

20.

I'paduku QyHKIMI: KOPEHDb
KBaJPaTHBIN, KOPEHb KyOUUECKHIA,
mozyih (y = VX, y = Vx,

y = IxI).

5.1.9
5.1.10

21.

[IpencraBnenue 06 acUMIITOTAaX.
HenpepsiaocTs pynkimu. Kycouno
3a/laHHble PYHKIUU.
IIpeoOpa3zoBanue rpaduka GyHKIMNA
y =T (x) nnst moctpoenust rpadukoB
¢bynkumii Buna y = af (kx + b) +

c.I'padux Gynkiym y = a + L
X+b

22.

Konmponvnasa paboma Ne 2 no meme
«Keaopamuunas ynxyus.
Cmenennas gpynkyusy.

5.1.7

NwmeTs npencraBieHne 0 HAXOXKICHUH
KOpHEH N-I CTENEeHu ¢
IIOMOILBIOKAJIBKYJIATOPA.

§ 2. YpaBHeHHs 1 HEPaBEHCTBA €
O/IHOW MepeMeHHOi.
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23.

AHanu3 KOHTPOJIBHOM PaOOTHI.
[lesoe ypaBHEHHE U €TI0 KOPHH.

24,

YPaBHeHI/IH, CBOIHMBIC K JIMHEHHBIM
W KBaJpaTHBIM.

25.

bukBanpatuelie ypaBHenus.Mctopus
BOIIPOCA O HAXOXKIAEHUU HOPMYIT

PemaTte ypaBHEHUS TpeThEH U
YETBEPTOU CTEIIEHU C IIOMOLIBIO
Pa3JIOKEHUSI HA MHOXKUTEIIN U
BBEJICHUE BCIIOMOIaTEIbHBIX
NIEPEMEHHBIX, B YACTHOCTH pelIaTh
OMKBaJpaTHbIE ypaBHEHUs. Pematp




KOpHeH anreOpandecKux ypaBHCHHM
cTerneHe, 6ompmmx yersipex. H.
Tapranss, Jx. Kapnano, H.X.
Abensb, J.I"anya.

JpOOHBIE PALIMOHATIBHBIE YPAaBHEHMUS,
CBOJS X K LIEJIBIM YPABHEHUSM C
MOCJIEIYIOLIEH TIPOBEPKON KOPHEHN.
Pemate HepaBeHCTBa BTOPOH CTENIEHH,

26. | JIpoOHbIe panioHaIbHBIC 3.1.4 | ucnonw3ys rpapudeckue
ypaBHEHHUSI. npezcTapieHus. Mcmons3oBaTh METO

27. | Pemenue parmoHaIbHBIX 3.1.4 | UHTEPBAJIOB JJIs PEHICHUS HECIOKHBIX
ypaBHEHUH. palroHaIFHBIX HEPABEHCTB.

28. | Ilpumeps! pemieHus ypaBHEHUN 3.1.5
BBICHINX CTETIEHEH: METOJ] 3aMEHbI 3.1.9
TIEPEMEHHOM.

29. | [Ipumeps penieHus ypaBHEHUN 3.1.5
BBICILIMX CTEIICHEN: METOL
pa3NoKeHUsI HA MHOXKHUTEIH.

30. | KBagpaTHbie ypaBHEHUS C
apaMeTpPOM.

31. | KBagpaTtHoe HEPaBEHCTBO M €TO 3.2.5
peleHus.

32. | Pemenue KBaJpaTHBIX HEPABEHCTB: 3.25
WCIIOJIb30BaHNE CBOMCTB U rpaduka
KBQIPATUYHON QPyHKIIMU. 3aMHCh
pelieHys KBaJpaTHOrO0 HEpaBEHCTBA.

33. | Pemenue kxBajipaTHBIX HEPABEHCTB 3.2.5
METOJIOM MHTEPBAJIOB.

34. | Ilpumepsl peteHust ApoOHO-

JMHEHHBIX HEPaBEHCTB.

35. | Pemenue nensix u 1poOHO-
parroHaTFHBIX HEPABEHCTB METOIOM
WHTEPBAJIOB.

36. | Kommponvras paboma Ne 3 no meme 3.1.4
«Ypasnenus u nepasencmea ¢ 0onol 3.1.5
nepemeHHOU. 3.2.5

§ 3. YpaBHeHUs 1 HEPaBEHCTBA ¢ 17
ABYMS NlepeMeHHbIMU.

37. | AHanu3 KOHTPOJIBHOU PabOTHL 3.1.6 | Crpouts rpaduku ypaBHEHUH C ABYMS
VYpaBHEeHHE ¢ ABYMS [IEPEMEHHBIMHU. 6.2.6 | mepeMeHHBIMH B IPOCTEHUIIHNX CITyYasiX,
I'paduueckas nnTeprpeTanus Korna rpadukoM sBJseTCs npsimasi, ma-
YpaBHEHUH C IBYMSI IEPEMEHHBIMH. pabouia, runep60I1a, OKPYKHOCTb.

38. | CucteMbl ypaBHEHHI BTOPOH 3.1.10 | Mcnonb30BaTh UX JUIATpapUIECcKOro
crenenu. ['papuueckas 6.2.6 | peleHus CUCTEM ypaBHEHUH C IBYMs
HHTEpIIpETAIMs CUCTEM YpaBHEHH ¢ MEPEMEHHBIMH.

JIBYMsI IEPEMEHHBIMHU. Pemrate crtoco60M MOICTaHOBKH

39. | AHanuTu4ecKuit cnocod pemeHus 3.1.8 | CUCTEMBI IBYX YPaBHEHUM C IBYMs
CUCTEM ypaBHEHHUH (crocol NEePEMEHHBIMH, B KOTOPBIX OJTHO
MIOJICTAHOBKH). ypaBHEHHE NIEpBO CTENEHH, a JPyroe

40. | AHATUTHYECKHIA CIIOCOO penieHus 3.1.8 | — BTOpOii CTEICHH.

CUCTEM ypaBHeHI/Ifl (cnoco6 Pemate TekcTOBBIE 3a1aUH, HCIIOJIb3Y
CJIOXKEHUS). B KayecTBe alre0pandecKoi MOAeIT!

41. | HexoTopble mpHUEeMBbI pEIICHUS CUCTEMY ypaBHCHHil BTOPOU CTCHICHH C
CHUCTEM ypaBHEHHI BTOPOM CTENEHU AByMs IEPCMCHHBIMU; PCIIIATh
C IByMs IIEPEMEHHBIMU. COCTaBJICHHYIO

42. | Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM 3.3.1 | CUCTEMY,HHTCPIPETUPOBATD
YPaBHEHUI BTOPOU CTEIECHHU C pe3ynpTaT.

T€OMETPUUECKHUM COJICPKAHUEM.
43, | Pemenne 3aga4 ¢ IIOMOIIBIO CUCTEM 3.3.1




YpaBHEHUI BTOPOU CTENEHH Ha
COBMECTHYIO paloTy.

44,

Pemenne 3ana4 ¢ MOMOIIBIO CUCTEM
YPaBHEHUN BTOPOU CTEIIEHU Ha
JBHYKEHUE.

3.3.1

45.

Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUN BTOPOH CTEIICHU Ha
CMECH U CILIABBL.

3.3.1

46.

Pemrenne 3aga4 ¢ moMOIIBIO CUCTEM
YPaBHEHUI BTOPOU CTEIEHH Ha
MIPOLICHTBI.

3.3.1

47.

HepaBeHCTBa C ABYM:
NICPCMCHHBIMHU.

48.

I'padmueckas nHTEpIIpETALIUS
HEPaBEHCTB C JABYMs IIEPEMEHHBIMH.

6.2.7

49.

CucreMsbl HCEPABCHCTB C IBYM:
NCPEMCHHBIMU.

50.

I'paduueckas nHTEpIIpETAIIISI
CHUCTCM HCPABCHCTB C IBYMA
MepEeMEHHBIMH.

6.2.7

51.

HexoTopsie mpremsl penieHus
CHUCTEM HEPaBEHCTB BTOPOU CTETIEHU
C IByMSI IEpEMEHHBIMH.

52.

Pemenue cuctem HepaBeHCTBBTOpOﬁ
CTCIICHU C ABYMs NICPEMCHHBIMU.

53.

Koumponvnas paboma Ne 4 no meme
«Ypaenenus u nepasencmea c 06yms
nepemeHHbIMUY.

3.16
6.2.6
6.2.7
3.1.10
3.18
3.3.1

§ 4. Apupmernueckas u
reoMeTpuyecKasi Iporpeccum.

15

54.

AHau3 KOHTPOJIBHOM PaOOTHI.
YucioBas I0CISI0BATCIALHOCTD.
[Tpumepsl YUCTOBBIX
MOCJICIOBATEIILHOCTEH.
BeckoHeuHEbIe TTOCIET0BATEIHLHOCTH.

411

55.

ApugmeTrueckas nporpeccusi 1 eé
cBoiicTBa. @opmyra o0IIETro WieHa
apu(MeTHYECKOM Mporpeccuu.

421

56.

Pemienue 3a1a4 ¢ UCTIONIBb30BaHUEM
(hopmysbl 001IIETO YieHa
apu(MeTHYECKOM IPOTrpeccuu.

421

57.

Pemrenue 3aga4 Ha HaXOXKAeHHUE
MEePBOro WIeHa U Pa3HOCTH
apu(METHIECKOM IPOTPECCHH.

58.

®opmyra cyMMBbI NIIEPBBIX WIEHOB
apu(dMeTHYECKOM Iporpeccuu.

422

59.

Pewienue 3aaau ¢ ucnonb3oBaHUEM
(hopMyITBI CYMMBI NTIEPBBIX YJICHOB
apuQMEeTHIECKON MPOTPECCHH.

422

60.

Hexotopsie mpuémsl penieHus 3aaad
Ha HaXOKIEHUE CYMMBI HECKOJIBKHIX
YJICHOB apU(hMETHUECKOM

[IpumeHsTh HHAECKCHBIE 0003HAYEHUS
JUISl YIEHOB NOCIIE0BAaTEIbHOCTEH.
[IpuBoauTE IpUMEpPHI 3aJaHUA
HIOCJIeIOBAaTEIbHOCTEH (POPMYIIOi N-TO
YjieHa ¥ peKyppeHTHOU (HopMyIIoii.
BreiBoauth hopMyIbl N-ro uneHa
apu(pMeTHYECKOM Mporpeccuu 1
reOMETPUYECKON NMPOTPECCUH, CYMMBI
HepBbIX N yIeHOBapU(PMETHUECKOM 1
reOMETPUYECKON NMPOTrpeCCul, permarhb
3a/1a4M C UCIOJIb30BAaHUEM ITHX
dbopmyn. Jloka3biBaTh
XapaKTepUCTUUECKOE CBOMCTBO
apuQMeTHIECKON U reOMETPHUUECKON
IIPOTPECCUM.

[IpuBOANTE PUMEPHI JIMHEUHOTO
pocTa WIEHOB HEKOTOPBIX
apu(pMeTHYECKUX MPOTrPeCcCHil u
9KCIIOHEHIMAJIEHOIO pOCTa WIEHOB
HEKOTOPBIX T€OMETPUUYECKUX
IIPOTPECCUM.

Pemrate 3agaun Ha CI0XKHEBIE




MIPOTPECCHH.

61.

Konmponvnasa paboma Ne 5 no meme
«Apugmemuyeckas npocpeccus.

421
4.2.2

62.

AHanu3 KOHTPOJIBHOM PaOOTHI.
I'eomeTpHrueckas mporpeccus.
®dopmyna ob1ero uieHa

reOMETPUYECKOH MPOrPECCHH.

423

63.

Pemienue 3a1a4 ¢ UCTIONIb30BaHUEM
(hopmyssl 001IIETO YIeHA
reOMETPUYECKON NPOTPECCUMN.

4.2.3

64.

®opmysa cyMMbI NIEPBBIX YICHOB
r€OMETPHUECKOM MPOTrPECCU.

4.2.4

65.

Pewienue 3aaau ¢ ucnonb3zoBaHuEM
(hopMyIIBI CYMMBI NTIEPBBIX YICHOB
r€OMETPHUECKOM MPOTrPECCU.

4.2.4

66.

HexoTopsle npuémel perienus 3aaad
Ha HaXO0XJICHHE CYMMbI HECKOJIBKUX
YJIEHOB F€OMETPUUYECKOMN
IIPOTPECCHUH.

67.

3agayva Jleonapno [Iuzanckoro
(duboHau4M) 0 KPOJIHMKAX, YHCTIA
dudo”ayyy. 3amaya o IIaxMaTHOM
nocke.Cxoasmiasicsi reoMeTpruIecKast
niporpeccusi. Ci10)KHbIC TTPOIICHTHI.

425

68.

Konmponvnas paboma Ne 6 no meme
«I'eomempuueckasnpozpeccusy.

4.2.3
4.2.4

HPOLIEHTBHI, UCIIONB3Ys TPH He-
00X0JIMMOCTH KaJIbKYJISATOP.

§ 5. D1eMeHTHI KOMOMHATOPUKHU H
TEOPUH BEPOATHOCTEH.

13

69.

AHanu3 KOHTPOIBHOU PabOTHI.
[Ipumeps perieHrss KOMOMHATOPHBIX
3agad. [IpencraBnenue
JKCIIEPUMEHTA B BHJIE JIEpEBa.

8.3.1

70.

Brrunciienue BeposaTHOCTEHN B
OMBITaX C MPUMEHEHUEM
KOMOMHATOPHBIX (HOPMYJI.

8.3.1

71.

IlepectanoBku.Pazmenienus.
Coueranus.

72.

Hcrokn Teopun BEpOATHOCTEN:
CTPaxoBOE JEJI0, A3apTHBIE UIPBI.
Tpeyronpuuk [Tackansa. Mcnbitanus
bepnymnu. Ycnex u Heynaya.
BepositTHocTH cOOBITHII B cepuu
ucnelTaHui bepHyinn.

73.

BeposiTHOCTH 311eMEHTapHBIX
cooOnrTHii. Kimaccuueckue
BEPOSITHOCTHBIE OIIBITHI C
HCIIOIb30BaHUEM MOHET, KYOUKOB.
[IpeacraBnenue coObITUM C

MOMOIIIBIO AUarpaMm Disepa.

8.2.1

74.

CoObITus B cirydaiHbIX
JKCIIEPUMEHTAX U
OJaronpuUsATCTBYIOIUE
3JIEMEHTapHBIC COOBITHSA.
BeposiTHOCTH cityyaliHBIX
coObITuil. CiryyaiiHbli BEIOOD.

Brinmonauts HepeGOp BCEX BO3MOXXKHBIX

BapUaHTOB I Nepecuéra 00BEKTOB U
KoMOuHarmi. [IpuMeHsTs mpaBuIIo
KOMOHMHATOPHOTO YMHOXKEHHUS.

Pacnio3naBath 3a1a4y Ha BEIYKCIICHHE
4HCJIa IEPECTAaHOBOK, PA3MEIICHUN,

COYETAaHUN U IPUMEHATH COOTBETCTBY-

romme GopMyIIbL.

BbluucasTe 4acToTy ciy4aitHOro
coObITHs. OLIeHUBaTh BEPOSTHOCTD
CIIy4aifHOTO COOBITHS C IOMOIIIbIO
YacTOThI, YCTAHOBJICHHOMN OIBITHBIM
nytéM. HaxoauTe BEpOATHOCTH CTy-
YaifHOro COOBITHS Ha OCHOBE
KJIACCUYECKOI0 ONPEIeNICHUs
BepoATHOCTH. [IpUBOIUTH TPUMEPHI
JIOCTOBEPHBIX 1 HEBO3MOKHBIX
COOBITHI.




75.

[IpoTHBONOIOKHBIE COOBITHS,
00beIMHEHHE U TIepeceUCHUE
coObITuil. [IpaBuio cnoxxeHus
BEPOSITHOCTEM.

76. | HesaBucuMbIe COOBITHSI.
YMHOKEHHUE BEPOATHOCTEN
HE3aBUCHUMBIX COOBITHH.
[TocnenoBarenbHbIe HE3aBUCUMBIE
ucnsiTanus. [Ipeacrasinenue o
HE3aBHCHMBIX COOBITHSIX B KHU3HU.
77. | OneITbI ¢ paBHOBO3MOXHBIMU 8.2.2
9JIEMEHTAPHBIMU COOBITHSIMH.
78. | 3HaKOMCTBO CO CIIy4ailHBIMHU
BEITMYMHAMU Ha MPUMEpax
KOHEYHBIX JTUCKPETHBIX CIy4YailHbIX
BeqM4MH. Pacnipenenenue,
M3MepeHue BEPOSITHOCTEH.
79. | MaTemaTHueckoe OXKHUIaHUe.
CBoiicTBa MaTEMaTUYECKOTO
OKUJaHUSL.
80. | [lonsTue o 3aK0HE OOJBIINX YHCEI. 8.2.3
[IpumeHeHune 3aKkoHa OOIBIINX
YKcell B COLIMOJIOTHH, CTPAXOBAHUH,
B 3/IpaBOOXPAHECHHH, 00CCTICUCHUH
0e30MacHOCTH HACEICHHUS B
Ype3BBIYAHHBIX CHTYAIIHSIX.
81. | Kommponvras paboma Ne 7 no meme 8.3.1
«Dnemenmol KOMOUHAMOPUKY U 8.2.1
meopuu 8eposimMHOCmen . 8.2.2
§ 6. IloBTOpEHMe. 21
82. | AHanu3 KOHTPOJIBHOU PabOTHL. Haxoauth 3HaU€HUST YHCITOBBIX
[loBTOpEenue no teme BBIPA)KEHMI, a TAK)KE BBIPAXKEHUMH C
«Bpruncienusy». MEPEMEHHBIMH MPU YKa3aHHBIX
83. | [loBTOpeHwue mo Teme 3HAYCHUAX IIEPEMEHHBIX. BBITIOIHATE
«ToxnecTBeHHBIE PEOOPA3OBAHUSY. peoOpa3oBaHUs BEIPAKEHUI.
84. | IloBTopenue mo teme «/leticTBus ¢ [IprMeHATH CBOMCTBA CTENEHHU IS
paIMOHATBLHBIMU APOOSIMI. peoOpa30BaHUs BIPAKCHHIA.
85. | IloBTOpEHUE 10 TeMe BEITIOTHATE CIIOKEHNE U BEIYUTAHHE
«IIpeobpazoBaHust BRIPAKCHHIN. MHOT'OYJICHOB, YMHOXCHUEC OJTHOYJICHA
86. | [loBTOpeHue mo TemMe «YpaBHEHUS». Ha MHOTO4JICH 1 MHOIO4JICHA Ha
87. | IloBropenue no teme «I paduaeckuii MHOTO4/ICH. BBITOTHATE pasiokeHue
CIOCO0 peLIeHUs yPaBHEHUI». MHOTOICHOB Ha
88. | IloBropenue mo Teme «CHCTEMBI MHO)KHTFHH-HPHMGH’ITB opmybr
ypaBHEHHiD». COKPAIIEHHOTOYMHOKEHUS B
89. | Tlosropenye no Teme «PeleHue MpeoOpPa30BAHMAIX IIEJIBIX BEIPAKEHUH B
NHHEHHBIX HEPABEHCTB H MX MHOTOYJICHBI, a TAKXKE JJIS PA3JI0KECHUS
CHCTEMY. MHOTOYJICHOB HAa MHOKUTEIIH.
90. | IMoBTopenue no teme «Peruenue BBIqHCH’},TB 3HA4CHIA bynxrmn,
HEpPABEHCTB BTOPOii CTEEHNY. 3a71aHHOM OPMYIIOH, a TaKoKe ABYMS
91. | NoTopenwue mo Teme «Perienne Tpems popmyramu. [lo rpaguky Qyt-
CHCTEM HEPABEHCTB BTOPOii IIUY HAXOJIUTh 3HAYCHHUE (PYHKIINUHU TIO
e — U3BECTHOMY 3HaYEHUIO apTyMeHTa U
92. | IloBTOopenue mo teme «DyHKIHI. pewars 0bpatHyro 3afa4y. CTpouTs




93.

[ToBTopenue nmo Teme «HambombIee
1N HAUMCHBIICC 3HAUYCHU A (1)YHKHI/II/I>).

rpaduKH,0MUCHIBATH CBOMCTBA ITHX
¢ysxuit. [IpumensaTs ciocod

94. | IloBropenue o Teme «lIlocTpoeHue TIOJICTAHOBKH U CIIOCO0 CIIOKEHUS NIPH
rpadukoB QyHKINHN, 3aJaHHBIX pELIEHNUN CUCTEM JIMHEHHBIX
KyCOYHO - aHAJIUTHIECKI. YPaBHEHUH C IBYyMs IIEPEMEHHBIMHU.
95, HOBTOpeHI/Ie o teme «Perrenue Pemarte TekcTOBBIC 3aaa4u, UCII0JIb3Yys
TEKCTOBBIX 3aJ1a4 Ha JIBUKCHHUE. B Ka4eCTBE alre0pandeckoi Mojaenn
96. | [NoBTOpenwue mo Teme «Pemienue CHCTEMY ypaBHCHHU. BEIIONHATH
TEKCTOBBIX 3371a4 HA COBMECTHYIO CJI0)KEHHE, BBIUNTAHUE, YMHOKEHUE U
paGoTy». JIeJICHUE PallMOHANIbHBIX ApoOeit, a
97. | IloBTopenue no Teme «Perenne TAaKKe BO3BEJCHIE IPOOH B CTCTICHb.
TEKCTOBBIX 3a7]a4 Ha IIPOLIEHTBI, BhImonHATE pasmimdHbie
CIUIABEI H CMECIDS. npeoOpa30BaHus PalOHAIBHBIX
98. | [oBrOpeHHe 10 Teme BBIpa)KEHUH, TOKa3bIBaTh TOXK/IECTBA.
«ApH(METHICCKAS IPOTrPECCHS». HaxonuTh 3HaueHus apupMeTHIecKux
99. | HoBropenue o Teme KBaJpaTHBIXKOpHEN. [IpuMeHATh
«eoMeTpHUEeCKas IIPOTPECCHsI. TCOPEMbI O KOPHC U3 MPOU3BCIICHIA 1
100- | Umoeosas konmpoavuas paboma no npodu B HpveO6pa3OBaHHHX
101. | meman «Ilpeobpazosanue BBIpaKEHUI. BBIHOCUTH MHOKUTEND 3a
svipadcenuu. Pewenue mexcmosvix 3HaK KOpHS 1 BHOCHTbH MHOKHTEIIB TIO/L
sadau. Pewenue ypasnenuii, 3HAK KOpHs. Pemats kBajpaTHbIe
HEepPaGeHcme U ux CUCmeM. YPaBHCHIA. Pe]{IaTbvypaBHeHHH
Ipoepeccuu. Pynxyuuy. TPETbEN U YETBEPTON CTEIIEHU C
102. | AHanu3 KOHTPOJIBHOI paboTHI. TIOMOIIPIO PA3TIOKCHIA Ha MHOKHUTCIIH
Pemenue 3ana4 o teme «1€MEHTBI ¥ BBC/ICHHC BCHIOMOTATCIILHBIX
KOMGHHATOPHKY 1 TOPHHU IIEpEMEHHBIX, pelIaTh OUKBAIpaTHbIC
BEPOSTHOCTEI. ypaBHeHHs. Pemath 1poOHbIe
paluoHaIbHbIE YPAaBHEHUS, CBOJS UX K
LIEJIbIM YPABHEHUSIM C IIOCIEAYIOLIEH
MPOBEPKOM KOpHEH. Peliath TUHEHbIE
HepaBeHCTBa. Pemats HepaBeHCTBa
BTOpOIi creneHu. PemaTs cucteMbl
JIMHENHBIX HepaBeHCTB.Pemars
croco0OM IMOJICTAHOBKU CHCTEMBI IBYX
YpaBHEHUH C IBYyMs IEPEMEHHBIMH.
[IpuMeHATH CBOMCTBA CTENEHHU C
LEJIBIM T10Ka3aTesIeM IIPU BBIIOJTHEHUH
BBIYMCIICHUH U TpeoOpa3oBaHUU
BbIpaKeHHU. Pemarte 3agaun ¢
UCIIOJIb30BaHUEM (POPMyYIIBI N-TO YJIeHa
apupMeTHUECKON NPOTPECCUH U
TE€OMETPUYECKON IPOTPECCUH, CYMMBI
NEePBBIX N YJIeHOBAPU(PMETHUECKON U
reOMETPUUECKON NPOTPECCUN.
Haxonuts BEpOATHOCTB CIIy4allHOTO
COOBITUS HA OCHOBE KJIACCHYECKOTO
OTpeiesIeHUs] BEPOSATHOCTH.
OIIMCAHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHHUYECKOI'O
OBECIIEYEHMHMSA OBPA30BATEJIBHOI'O ITPOLECCA.
1. ®EJIEPAJIBHBIN 3AKOH ot 29.12.2012 N 273-®3 (pex. ot 07.05.2013 ¢ U3MeHEHUAMH,

BCTYNMBIINMH B cuity ¢ 19.05.2013) "Ob OFPA3OBAHUU B POCCUNCKOI ®EJIEPAITAN"




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[TpumepHas ocHOBHasi oOpa3oBaTeNibHas porpaMMa odpa3oBareabHOroyupexaeHus. OCHOBHas
mkona / [cocT. E. C. CaBunoB]. — M.: IIpocemenue,2011. — 000 c¢. — (CraHmapTsl BTOPOTO
TTOKOJICHUS ).

®denepanbHbIil rOCYAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO O0IIET0 00pa3oBaHus
YTBEPXKIEH NpuKa3oM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu Ne 1897 ot
«17» nexabps 2010 r.

[IpumepHbIeTIporpaMMBbl IO y4eOHBIM TIpeMeTaM. MaTemaTuka. 5—9 KIIacchl : MPOeKT. — 3-€

u3 ., nepepad. M. : IIpoceemenue, 2011. — 64 c. — (CtangapTsl BTOPOTO MOKOJIEHUS).

Munmiok H.I'. Anre6pa. Paboune nporpammsl. [Ipenmernast muaus yueOnukos F0.H. MakapsraeBa
u ap. 7—9 xiaccsl : mocodue ans yuuteneid oduieoopasosar. opranuzanuii / H.I'. Munatok. —2-e
u3n., nopad. — M. : IIpocsemenue, 2014. - 32 c.

MakxkapsrueB FO.H. Anrebpa. 7 kiacc : yue6.anso0muieoopaszonar. yupexaenuii / [FO.H. Makapeprues,
H.I'. Munnrok, K.1. Hemkos, C.b. CyBopos]; nox pexa. C.A. Tenskosckoro. - M. : [Ipocsemienue,
2017.-256c.

MakxkapsrueB FO.H. Anrebpa. 8 kiacc : yue6.mso0mieoopasosar. yupexaeuunii / [FO.H. Makaperues,
H.I'. Munarok, K.M. Hemikos, C.b. CyBopos]; nox pen. C.A. Tensikockoro. — M. : Ilpocselenue,
2017. - 271 c.

MakxkapsrueB FO.H. AnreGpa. 9 kiacc : yue6.anso0muieoopasoar. yupexaenuii / [FO.H. Makapsbrues,
H.I". Munmioxk, K.1. Hemkos, C.b. CyBopog]; mox pea. C.A. TensikoBckoro. - M. : [IpocBemenue,
2017.-271 c.

Munmtox H.I'. AnreOpa. PaGouas tetpaap. 7 Kiacc. : mocodue It yJamuxcst 001meoopa3oBar.
yupexxa. B aByx dactsax. /Munarok H.I'., [Ilneikosa N.C. —6-e u3a. - M. : IIpocsemenue, 2017. — 96
c., 112c.

MuniokH.I'. Anre6Gpa. Pabouast Tetpaas. 8 kiacc. : mocoOue 1 yyamuxcs o01ieoopa3oBar.
yupexa. B nByx gactsax. / Munarox H.I'., neikoBa U.C. — 6-¢ m3x. - M. : [Ipocsemenue, 2017. —
96 c., 112c.

MunmtokH.I'. Anrebpa. PaGouast rerpaas. 9 kiacce. : mocoOue /uist yqamumxcst 001eoopa3onar.
yupexa. B nByx wactsax. / Munatok H.I'., lnsikoBa U.C. — 6-e uzn. - M. : [Ipocsemenue, 2017. —
96 c., 112c.

MakxkapsrueB FO.H. Anrebpa. lugaktiudeckre MaTepralbl. 7 KJ1ace :0COOHe TSl ydaluxcst
ob6rreodpasosar. yupexa. / Makapsraes FO.H., Munarok H.I'., Kpaiinesa JI.b. — M. TIpocBernienue,
2017. - 159 c.

MakapsrueB FO.H. Anrebpa. Jlumaktudeckue MaTepuaibl. 8 KIacc : MOCOOUe IS yJanuxcst
obmieoOpazosar. yupexa. / MakaperaeB FO.H., Munmiok H.I'., Kpaitaesa JI.b. — M. IIpocBemienue,
2017.-160 c.

MakapsorueB FO.H. AnreOpa. Jlugaktiueckue MaTepuaisl. 9 Kiace : mocoOue s yqarmxcst
obmeoOpazonart. yupexa. / MakapsraeB F0.H., Munmtok H.I'., KpaiineBa JI.Lb. — M. TlpocBemenue,
2017.-96 c.

Nynauien FO.I1. Anrebpa. Tematnueckue tectol. 7 knace / FO.IT. Qyauauusia, B.JI. Kponrays. — M.
: [Ipocsemenne, 2017. — 96 c.

Nynauisn FO.I1. Anrebpa. Tematnueckue tectol. 8 kinacc / FO.IT. Qyauumsia, B.JI. Kponrays. — M.
: [Ipocsemenne, 2017. — 128 c.

Nynauien FO.I1. Anrebpa. Temarnueckue tectol. 9 knace / FO.IT. Qyauaunsia, B.JI. Kponrays. — M.
: [Ipocsemenne, 2017. — 95 c.

I'maskoB FO.A. Tectsl o anredpe. 7 knacc 'k yueouuky FO.H. MakapsrueBa u ip. noj peaaxkiueit
C.A. Tenskosckoro «Anredpa. 7 kinace» /I'naskos F0.A., Nanamsuim M.S. — M. : M3xatenscTBo
«Ox3ameny, 2016. — 128 c.

I'maskoB FO.A. Tectsl o anredpe. 8 kimacc x yueouunky FO.H. Makaperaesa u Jip. 1o peaKiueit
C.A. TenskoBckoro «Anreopa. 8 kinace» /T'maszkos F0.A., Tanameuim M.S1. — M. : U3nateiabcTBO
«3JK3ameny, 2016. — 112 c.

I'mazkoB FO.A. Tectol o anredpe. 9 knacce :k yueonuky FO.H. MakapsraeBa u ap. 1oj peaakiueit
C.A. Tenskosckoro «Anreopa. 9 kimace» /I'naskos 0.A., Nanamsuim M.S. — M. : M3xatenscTBO
«Dx3ameny, 2017. — 144 c.



21. T'naskoB HO.A.CamocTosiTeIbHBIE U KOHTPOJIbHBIE paOOThI IO anredpe. 7 Kiacce : K y4eOHUKY
Makapsruesa FO.H. u ap. nox penakmueii TemasikoBekoro C.A. «Amrebpa. 7 kimace» / FO.A. T'naskos,
WN.K. Bapmasckuii, M.f. I'anamBunu. - M. : U3narensctBo «Ok3ameny, 2016. — 192 c.

22. T'mazkoB F0.A.CamocTosiTenbHbIC U KOHTPOJIbHBIE PabOTHI 1Mo anredpe. 8 Kiace : K y4eOHUKY
Makapsruesa FO.H. u np. nox penaximeit TensikoBckoro C.A. «Anredpa. 8 xiaccey / H0.A. I'na3kos,
N.K. Bapmagckuii, M.{. Nanamsmm. - M. : U3gaTenscTBO «OK3amen», 2017, — 144 c.

23. T'naskoB KO.A.CamocTosiTeNIbHBIE M KOHTPOJIbHBIE paOoThI 1o anredpe. 9 kiacce | K yueOHUKY
Makapsruesa FO.H. u ap. nox pepakmumeii TemasikoBekoro C.A. «Anrebpa. 9 kimace» / FO.A. T'naskos,
N.K. Bapmasckuii, M.S. I'anamBunm. - M. : U3natensctBo «Jk3amen», 2016. — 143 c.

24. MunmokH.I'. Anrebpa. Meroanueckue pekoMmeHnaanuu. 7 kiace : yue6. [locobue mist
obmeoopazosar. opranuzanuii / H.I'. Munarok, U.C. [lneikoBa. — 2 — e uzn. — M. : [IpocBemenue,
2017. - 176 c.

25. MunmokH.I'. Anrebpa. Meroanueckue pekomeHnaauu. 8 kinace : yued. [Tocodue st
obmeo6pazoBat. opranu3anuii / H.I'. Munmtok, W.C. lnsikoBa. — 2 — e u3a. — M. : [Ipocsemienue,
2016.—-192 c.

26. KoHTposbHO- u3MepuTenbHble Matepuansl. Anredpa: 7 kinacc / Coct. JI.LW. Maptsimosa. — M. :
BAKO, 2014. - 96 c.

27. KoutponbsHO- u3mMepuTenbHble Matepuaisl. Anredpa: 8 kinace / Coct. B B. Uepnopyuxkuii. — M. :
BAKO, 2014. - 96 c.

28. KouTponpHO- u3MepuTenbHble Matepuaibsl. Anreopa: 9 kinacce / Coct. JI.W. MapTtsimosa. — M. :
BAKO, 2014. - 96 c.

29. Pypyxun A.H. I[loypounsie pazpaboTku no anredpe. 7 kiacc. — 2 — e u3fl., nepepad. — M. : BAKO,
2014. -352c.

30. Pypyxun A.H. I[Toypounsie pazpabotku no anredpe. 8 kimace. — M. : BAKO, 2013. — 400 c.

31. Pypyxun A.H. [Toypounsie pa3zpadotku no anredpe. 9 kimacc. — M. : BAKO, 2015. — 336 c.

32. MHTepaKkTUBHBIN KOMIUIEKC.

INNIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJIEGPBI

B 7 - 9 KITIACCAX.
PAIIMOHAJIbHBIE YHCJIA

BhITyCKHUK HAy4IHTCSA:

1) noHUMAaTh 0COOCHHOCTH IECATHYHON CHCTEMBI CUMCIICHHS,

2) BIAJICTh MOHATUSIMH, CBSI3aHHBIMHU C JISJIMMOCTHIO HATYPAJIbHBIX YHCEI;

3) BBIpa)KaTh YUCIIAa B DKBUBAJICHTHBIX (JOpPMax, BBIOMpas HAMOOJIEe MOAXOSIIYIO B 3aBUCUMOCTH OT
KOHKPETHOM CUTyaluu;

4) cpaBHUBATH M YIIOPSIOYMBATH PAIMOHAIBHBIC YUCIIA;

5) BBINOJHSITH BBIYUCICHUS C PAI[HOHATHHBIMHU YHUCIIAMHU, COYETAss YCTHBIC U TUChbMEHHBIC TPUEMBI
BBIYUCIICHUH, TPUMEHSATH KaJIbKYJISATOD;

6) MCIOJIb30BaTh MOHATHUS M YMEHUS, CB3aHHBIC C TPOMOPIMOHATBHOCTHIO BEJIMYHMH, TPOLEHTAMH B
XO0JIe pelIeHNs MaTeMaTUUYeCKHUX 3a/1ad U 3a/1a4 U3 CMEXKHBIX IPEIMETOB, BBIIOJHATh HECIOXKHbIE
NIPaKTUYECKUE PACUETBHI.

BuinyckHuK noayuum 603MONCHOCMb:

7) no3HaKOMUumMsvCa ¢ NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUS C OCHOBAHUAMU, omaudnbimu om 10;

8) venyoumo u pazeums npedcmagieHuss 0 HAMYPATbHBIX YUCLAX U CBOUCNEAX OeNUMOCTIU,

9) Hayuumscs UCNONBL3068aAMb NPUEMDL, PAYUOHATUIUPYIOWUE BbIYUCTIEHUs, NPUOOPECTU NPUBLIUKY
KOHMPOIUPOBAMb 8bIYUCTEHUS, 8bLOUPAS NOOXOOAWUL OISl CUMYAYUU CROCOOD.

JIEICTBUTEJILHBIE UACIIA

BrInnycKHUK Hay4yuTCs:
1) ucrosp30BaTh HAYAIbHBIC PEICTABICHHS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEIT;
2) BIIaJeTh MOHSATUEM KBaJPaTHOTO KOPHS MPUMEHSITH €r0 B BHIYUCIICHUSIX.
Buinycknuk noayuum 603MoiCHOCMb.!
3) pazsumsv npedcmasienue o Hucie u YUCI08bIX CUCMEMAX OM HAMYPAIbHBIX 00 0eUCEUMeNbHbIX
yucen; 0 poau 6bIYUCIEHUN 6 YeNl08eHeCKolU npaKkmuke,



4) pazeumv u yearybumo 3HaHUS O 0eCAMUYHOU 3aNUCU Oell CMBUMEbHbIX Yucel (nepuoouieckue u
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N3MEPEHUMA, ITPUBJIVMOKEHN A, OLIEHK

BrInyCKHUK Hay4YUTCH:
HCIIONB30BaTh B XOJE€ pELIEHHs 3a4ad  DJICMEHTAapHblE IPEJNCTAaBICHUSA, CBSI3aHHBIE C
NpUOTNKEHHBIMUA 3HAUCHUSIMU BEJIHYHH.

Buinycknuk nonyuum 603M0oiCHOCMb.
NOHAMb, YMO YUCTI08ble OaHHbLE, KOMOPble UCNONbIYIOMCA OJISl XAPAKMEePUCMUKU 00beKmos
OKpYIHCAIOUje20 MUpQ, A6JAIOMCA NPEUMYUIeCTNEEHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTU-
HCEHHBIX 3HAUEHUL, CO0ePAHCAWUXCS 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMD O
no2peuwHocCmu RPUOIUINCEHUSL;
NOHAMb, YMO NOZPEUHOCTb PEe3YIbmMama BblYUCIeHUL O0IHCHA ObIMb COUSMEPUMA C
NO2PeuHOCmMbI0 UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BbIPAXKEHU A

BbInyCKHUK HayuuTCS:
BJIQJICTh MOHSTHAMH TOXKJIECTBOY, «TOXKIECTBEHHOE MPE0Opa3oBaHKeE», pelIaTh 3a/1aul, COACpIKaIINe
OyKBEHHBIE JaHHbIE; paboTaTh ¢ GOPMyIaMH;
BBITIOJTHATH MPE00Pa30BaHMsI BEIPAKEHHH, COEPIKallX CTETIEHH C IIEIBIMH MOKa3aTeNISIMU U KBaIpaTHbIE
KOPHH;
BBITIOJTHATH TOKAECTBEHHBIE PEOOPa30BaHNs PAIIHOHATIBHBIX BEIPAXEHUI Ha OCHOBE TPABUII ICHCTBHI
HaJl MHOTOWICHAMH H aJIre0panyecKuMu Tpo0sMu;
BBITIOJTHATH PA3JI0’KeHHE MHOTOWICHOB HA MHOYKHTEIH.
BoinyckHUK NOIyYUm 603MOHCHOCHb!
HAYyYuUmscs 8bINOJIHAMb MHO2OUWA208ble NPe0OPA308AHUA PAYUOHATLHBIX BbIPANCEHU, NPUMEHS
wupoxutl Habop cnoco608 u NPUémMos;
NPUMEHAMb MOoAHCOeCmMBeHHble NPeoOPa308anUs Ol peuwleHUs 3a0ay U3 pA3IUYHbBIX PA30en08 Kypca
(nanpumep, 01151 HAXOHCOEHUS HAUOONbUIE2O/HAUMENbULE20 3HAYEHUSA BbIPANCEHUS).

YPABHEHUA

BoInycKkHMK Hay4HuTCSA:
pelaTh OCHOBHBIE BU/IbI PALIMOHAIBHBIX YPABHEHUH C OTHOM IEPEMEHHOM, CUCTEMBI ABYX YPAaBHEHHM €
JBYMsI IIEPEMECHHBIMU;
[IOHUMATh YPaBHEHHUE KaK BaXXKHEHUIIYI0O MATEMAaTUYECKYIO0 MOJEIb JUIsl ONUCAHUS U U3Y4EHHUS
pa3HOOO0Pa3HbIX pealIbHBIX CUTYallUi, pelIaTh TEKCTOBBIE 3a/1au aIre0pandeckuM MeTO/I0M;
NPUMEHSTH Tpaduueckue mpeCTaBICHUS TS HCCIISOBAHMS YPaBHEHUH, MICCIICIOBAHUS U PEILICHUS] CUCTEM
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Buinyckuux nonyuum 603MOHCHOCHb:
061a0emb CReyuairbHbIMU NPUEMAMU peuletUs YPAGHEeHUll U CUCTNEM YPAGHEHUU, Y8EPEHHO NPUMEHMb
annapam  ypaéHeHuil Ol peulenus  PasHOOOPA3HbIX — 3a0a4 U3 MAMEMAMUKU,  CMEICHbLIX
npeomemos, NPaKmuKu,
npumeHAmv  2paguueckue npeocmasnenus ONsA  UCCTE008AHUA  YPABHEHUU, CUcmem YpPAasHeHUl,
cooepaicawux OyKeeHHvle KOIphuyueHmol.

HEPABEHCTBA

BeinyckHUK HayuuTcs:
MIOHMMATh U IPUMEHSATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM HEpaBEHCTBA, CBOWCTBA
YHUCJIOBBIX HEPABEHCTB;
pelaTh JUHEWHbIE HEPAaBEHCTBA C OAHOM EPEMEHHON U UX CUCTEMBbI; PelIaTh KBaIpaTHbIE HEPABEHCTBA C
OTI0poil Ha TpaduUecKre NpeICTaBICHUS;
IIPUMEHSTH amnapaT HEPABEHCTB Ul PELICHNUS 3a/1a4 U3 Pa3IMyYHbIX Pa3lesioB Kypca.

Buinycknux noayuum 603M04CHOCb HAYUUMB CA:

4) paznoobpasHvlM npuémam 00KA3amearbCmed HepaseHCcme, Y8epeHHO NPUMEHAMb annapam

HepaseHcms 0Jis peuleHus pasHooOPA3HbIX MAmMeMamuyecKux 3a0ay U 3a0ay U3 CMeNCHbIX
npeomemos, npaKkmuKu,



5) npumensms epaguueckue npedcmasnenus 0 UCCAEO0BAHUL HEPABEHCME, CUCTEM HePAGeHCME,
codepoicawmux OykeeHnHvle KO duyuenmaol.

OCHOBHBIE ITOHATH A, UUCIJIOBBIE ®YHKIIMN

BbInyCKHUK HayuuTCS:

1) MOHMMATH U MCIOJIb30BaTh (YHKIIMOHAIBHBIC IOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHUEC
0003HAYCHHUS );

2) cTpouTh rpaduKu JIEMEHTAPHBIX (PYHKIMN; UCCIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMIT HA OCHOBE
W3Y4YEHUS MOBEICHUS UX TPa(UKOB;

3) moHUMAaTh (HYHKIIMIO KaK BAXKHEUIIIYFO MATEMATHUECKYFO MOJICIb JJIsl OMMCAHKS ITPOIICCCOB U SIBICHHIA
OKPY’KaIOILIETr0 MUPA, IPUMEHATh ()YHKIIMOHATBHBIN S3bIK JJIS1 ONMCAHUS U UCCIIET0BAHUS
3aBHCUMOCTEH MEKIY (PU3MUECKUMH BEITNINHAM.

BulnyckHUK nomyuum 03MOMCHOCHb HAYUUMbCA:

4) npo6odumsv UCCIe008aHUSL, CEAZAHHBLE C USYUCHUEM CEOUCME PYHKYUL, 8 MOM HUCIe C
UCNONIb308AHUEM KOMAbIOMEPAd, HA OCHOBE 2PAPUKO8 USYUEeHHbIX QYHKYUL cCpoums boiee
cl0dHCHble 2padpuKu (KYCOUHO-3A0aHHbIE, C «BLIKOIOMBIMUY MOUYKAMU U M. N.);

5) ucnonvzosame ynxkyuonaivHble npedcmasienus u ce0UCmea QyHKyuil 0 peueHus
MamemMamuyeckux 3a0ay U3 pasziuiHsvlx pazoenos Kypcd.

YUCJIOBBIE ITOCIIEAOBATEJIbBHOCTHU

BeinmyckHuK HayuuTes:

1) mOHMMATH M UCTIONIB30BATH S3bIK MTOCIIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIUYECKHE 0003HAUCHMUS ),

2) MpUMEHSTH (OPMYJIbI, CBSI3aHHBIC C APUPMETHICCKON 1 TeOMETPHUECKOM MPOrPEeCCUsIMH, U armapar,
c(hopMUPOBaHHBIN MPU U3YUEHUHU APYTUX Pa3[eioB Kypca, K pelIeHUIO 3a/1ay, B TOM YHCIE C
KOHTEKCTOM M3 peajsbHOM KU3HU.

BuinyckHux nonyuum 603mMONICHOCHb HAYYUMbCA:

3) pewams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM POPMYI N-20 YIeHA U CYMMbl NEPBEbIX
NY1eH08 apughmemudeckou u 2eoMempuyecKol npoepecculi, NPUMeHsAs Npu SMom annapam
YpasHeHul U HepageHcms;

4) noHumams apupmemuyeckyio u 2eoMempuyeckyio npozpeccuu Kaxk QYHKyuu HamypaibHo2o
apeymenma, c8a3vl8ams apupmemuyeckyio npocpeccuio ¢ IUHeUHbIM pOCMOM, 2e0MeMmpuUyecKyio
— C 9KCNOHEHYUATbHBIM POCHOM.

OIINCATEJIBHAA CTATUCTUKA

BBIHYCKHI/IK Hay4YUTCA  HUCIIOJIB30BaTb HpOCTGﬁH.IPIG CIIOCOOBI NpeacTaBJICHUA n aHalin3a
CTAaTUCTUYCCKHUX NaHHBIX.

BuvinyckHuk nonyyum 603MONCHOCMb NpUobpecmu NepeoHAYAIbHbIL ONblM OpeaHuzayuu coopa
OGHHBIX NPU NPOBEOEHUU ONpOCd O0OUWEeCM8EHHO20 MHEHUs, OCYWEeCmEIamb UX aHaius, npeo-
CMABAAMb Pe3yibmamovl ONPocd 8 eude maodauysl, Ouazp amMmbl.

CJIYYAMHBIE COBBITHSA U BEPOSITHOCTD

BbInycKHHMK HaydnuTCSl HAXOJIUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTH CIIYy4ailHOIO COOBITHS.
Buinycknuk nonyuum 603moorcnocms npuodpecmu onvim npo8eoenus: CAyuauHblX dKCHepUMenmos, 8
MOM Yucie ¢ NOMOWbI0 KOMRLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEeMayuy ux pe3yibmamos.

KOMBHMHATOPUKA

BhITyCKHUK Hay4WTCs peniaTh KOMOWHATOPHBIC 3aJaud HAa HAXOXACHUE 4YHCIa OOBEKTOB WIIH
KOMOWHAIHAH.
Buinycknux nonyuum 603MOXNCHOCMb HAYYUMBCSL HEKOMOPLIM CREYUANbHbIM NPUEMAM peluenus

KOMOUHAMOPHBIX 3a0ay. ( )

JOKYMEHT NOAMNNCAH
QNEKTPOHHOW MOAMUCHIO

Ceptudwmkar: 013171DF0037AC6EAD41731A51DE89470E
Bnapeneu: Benos tOpuii Hukonaesuy
[evcteutenex: ¢ 15.09.2020 go 15.12.2021
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