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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma ydeOHOro mnpenMera «Anredpa» Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBaHusi aisi 7-9-X KJIacCOB COOTBETCTBYET
denepanbHOMY TOCYJapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKACHHOMY NPHKa30M MUHHUCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit @eaepannu ot 17 nexadbps 2010 r. Ne 1897 (B penakiuu npuka3zoB Munoopuayku Poccun ot 29.12.2014 No 1644,
ot 31.12.2015 Ne 1577, 11 mexabps 2020 r. Ne712).

[Iporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM MporpaMMsbl i1t ocHOBHOM mikoisl: 0. H. Makapsriues, H. I'. Munariok, K. 1. Hemkos, C. b.
CyBopoBa «Aurebpa, 7», «Aurebpa, 8», «Anredpa, 9» (Anredpa. COopHUK paboymx mporpamm. 7—9 KJIacchl: MOCOOWE [UIss y4HTEICH
obmeobpasoBar. opranuzanuii / [coctaButenb T. A. BypmucrtpoBa]. — 2-e¢ usn., non. — M.: IIpocBemenue, 2014. — 96 c¢. — ISBN 978-5-09-
030653-9).

Pabouas mporpamma oOecrieueHa yueOHUKAaMU, BKIIIOUEHHBIMU B (eiepalibHbIN NepeyeHb Y4eOHUKOB, MOMYIICHHBIX K UCIOJIb30BAaHUIO MPH
peanu3ai UMEIOIINUX TOCYJapCTBEHHYIO aKKpeIUTaIui0 00pa30BaTeNIbHBIX MPOrPaMM HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOuero
o0pa3oBaHMs OPTraHU3AlUSIMH, OCYIIECTBISIOMIMMU 00pa30BaTENbHYIO ACSITENBbHOCTb, YTBEPXKIACHHOTO MPHKa30M MUHHUCTEPCTBA MPOCBEIICHHUS
Poccutiickoit ®eneparuu ot 20.05.2020 Ne 254 (B pegakuuu npukaza Munmnpocsemenus: Poccuu ot 23.12.2020 Ne766):

1. MakapsrueB FO. H. Anre6pa, 7 xi1.: yaeOHUK 1 001eo0pazoBarensHbix opranuzanuii / FO. H. Makaperues, H. I'. Munmiok, K. U. Hemkos, C.

b. CyBopoga; non penakuueii C. A. TexskoBckoro. — M.: IIpocsemienue, 2017.

2. Makapsrues HO. H. Anre6pa, 8 ki1.: yueOHuk 11st o6meoOpa3oBatenbHbix opranuzanuii / FO. H. Makapsrues, H. I'. Munaiok, K. Y. Hemixos, C.

b. CyBopoga; nox penakuueit C. A. TexskoBckoro. — M.: [Ipocsemienue, 2018.

3. Makapsrues IO. H. Anre6pa, 9 ki1.: yueOHuk 11151 061eodpa3zoBatenbubix opranuzanuii / FO. H. Makapsrues, H. I'. Munatoxk, K. Y. Hemixos, C.

b. CyBopoga; nox penakuueit C. A. TexskoBckoro. — M.: IIpocsemienue, 2019.

Pabouas mporpamma ydueOHOTO mpenmera «Anredpa» paccunTaHa Ha uU3ydeHue npenmera B o0béme 306 yacoB, mo 3 waca B Hememoo B 7-9
kiaccax. KonnyectBo KOHTposIbHBIX padoT: 7 kinacc — 8, 8 kiacc - 8, 9 kiacc - 8.
Pabouas nmporpaMma HampaBiieHa Ha JOCTHKEHHUE CIEAYIOIINX IIeTIeH:

e OBJaJleHMe CHUCTEMOW MaTeMAaTHYECKMX 3HAHWUN M yMEHH, HEOOXOJMMBIX Uil MPHUMEHCHUS B MPAKTHYCCKOW NESITEIbHOCTH, H3y4CHHSI
CMEXHBIX TUCIUIUTNH, TIPOJIOJDKEHUS] 00pa30BaHHUS;

* HHTeIEKTyaJdbHOe pa3BUTHE, (POpPMHpPOBaHHE KAYeCTB JMYHOCTH, HEOOXOIAMMBIX YEIOBEKY IS IMOJHOIICHHOW »XH3HH B COBPEMEHHOM
00IIecTBe: SICHOCTh M TOYHOCTh MBICIH, KPHUTUYHOCTh MBIIUICHUS, WHTYHIUS, JIOTHYECKOS MBIIUICHHE, 3JEMEHTHI aJrOPUTMUYECKON
KYJBbTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHU, CIIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;

e ¢opMupoBaHue NMpeAcTaABIeHUH 00 HISIX U METOAaX MaTEMAaTHKH KaK YHUBEPCAIBHOTO SI3bIKA HAYKH U TEXHUKH, CPEICTBA MOJICITHPOBAHHUS
SIBJIEHUM W TIPOIIECCOB;

® BOCNHMTAHME KYJIbTYPhl JMYHOCTH, OTHOIICHHS K MAaTeMaTHKE KaK K YacTH OOIIEYETOBEUCCKOW KYJbTYphl, MOHMMAHHWE 3HAYMMOCTH
MaTeMaTUKH JUISI HAy9HO-TEXHHYECKOTO MPOrpecca;

® Ppa3BUTHE BBIYUCIUTEIBHBIX U (OPMATBHO-ONEPATHBHBIX AITeOpanyecKuX YMEHUH J0 ypOBHS, MMO3BOJISIONIETO YBEPEHHO HCIOIb30BATh MX
NpU pEIIeHWH 3a/ad MaTeMAaTUKU M CMEXKHBIX mnpeameroB (pusuka, xummus, mHGopmaruku u WKT), ycBoeHue ammapara ypaBHEHUH H



HEPaBEHCTB KaK OCHOBHOI'O CPE/ICTBA MAaTEMAaTUYECKOTO MOJAEIHPOBAHUS MPUKIIAIHBIX 33a[a4, OCYIIECTBICHNE (PYHKIIMOHAIBHOM MOJTOTOBKH
IIKOJIbHUKOB
Jannas paboyast mporpaMma OpPHEHTHpPOBaHA Ha OCBOCHHME OOYYAIOIMIMMHUCS IMPABHIBHBIX TMPEICTABICHUH O CYIIHOCTH IMPOUCXOXKICHHUS

anreObpanvecknx aOCTpaKIMii, COOTHOILLIEHUE pPeajbHOr0 U WJCATbHOTO, Ha XapaKTep OTPaKCHHUsS MAaTEMaTH4YECKOW HAyKOH SIBIEHUN U IMPOLECCOB
peasibHOTO MHpa. MecTo anredpbl B CUCTEME HAayK W POJIM MaTeMaTHYECKOTO MOJEIMPOBAHMS B HAyYHOM IMO3HAHUHM U B MPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS YYAIUXCS M KayeCTB MBINUICHHS, HEOOXOAMMBIX Ui aJanTaldld B COBPEMEHHOM HH()OPMAILIMIOHHOM
obmiectBe. TpeOysi OT y4almuxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIMM, KOHLEHTPAllMM BHUMAHHUSA, AKTUBHOCTU PA3BUTOTO BOOOpaskeHUs, airedpa
pa3BUBAET HPABCTBEHHBIC YEPTHI JTUYHOCTH (HACTOMUMUBOCTD, LEICYCTPEMIEHHOCTD, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSITEIBHOCTh, OTBETCTBEHHOCTb,
TPYIOIO0UE, TUCIUILIUHY ¥ KPUTUIHOCTh MBIIIICHUS) U YMEHHE apryMEHTHPOBAHO OTCTAUBATh CBOM B3TJISIIBI U YOCIKIEHUS, a TAK)KE CIIOCOOHOCTH
MIPUHUMATh CaMOCTOSITENIbHBIE perieHus. 3yuenue anreOpsl, QyHKIMH, BEPOATHOCTA U CTATUCTUKHU CYHIECTBEHHO PACIIMPAET KPYro30p yHalluxcs,
3HAKOMSI WX C WMHAYKIWEH W JeAyKIHueW, oOO0OIIeHWeM M KOHKPETH3alMeW, aHaJInu30M W CHHTE30M, KiacCupUKalueld M CHCTeMaTH3allueH,
abcTparupoBaHueM, aHaJOrHed. AKTHBHOE HCIIOJIIb30BAaHME 3a/lad Ha BCEX JTamax y4eOHOro Impolecca pa3BUBAaET TBOPYECKHUE CIOCOOHOCTH
IIKOJIbHUKOB. M3yueHue anreOpbl mo3BoiiseT (GOpMUPOBATH YMEHHS W HAaBBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHHE CBOEW pabOThI, MOMCK
paloHaIbHBIX MyTel €€ BBIMOIHEHUS, KPUTHUYECKYIO OIIEHKY pe3yibTaToB. B mpoiiecce nzydueHus anreOpbl MIKOJbHUKH JTOJKHBI HAYUYUTHCS U3J1araTh
CBOM MBICIIM SICHO ¥ MCUEPIIBIBAIOIIE, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKU YETKOTO, aKKYpaTHOTO U TPAMOTHOTO BBITIOJHEHHUS MaTeMaTHYECKUX
3aIMCeN.

[Tpu peanuzauuu pabodel NporpaMMbl UCHOIb3YIOTCS MEJArornyeckue TeXHOJIOTUH: MPOOJIEMHO-AHAT0rnYecKasi, KpUTUYECKOIO MBIIIJICHUS,
MIPOEKTHON JEsTeNbHOCTH, HWH(OPMAIMOHHO-KOMMYHHMKAIIMOHHAS, KEMC-TeXHOJIOTHs, TEXHOJOTUs MHUHU MCCIEN0BaHUS, MPOJYKTUBHOTO YTEHUS,
TEXHOJIOTUH OLICHUBAHUS 00pa30BaTEIbHbBIX JOCTHKCHHH.

OcHoBHOH (popMoOii OpraHuzaluy yueOHOro nporiecca siBiseTcs KIacCHO-ypoUYHasi CUCTEMa C UCIOJIb30BaHUEM MHANBHUIYaAJIbHbIX, IPYIIIOBbIX,
NapHBIX, PPOHTAIBHBIX (HOPM OpraHu3alMy y4eOHOro Mmporecca.

JUisd Tekylero KOHTPOJS C y4eTOM OCOOEHHOCTEH Kilacca IJIAaHUPYIOTCS TEKYLIME CaMOCTOSITEIbHBIE U IPOBEPOUYHBIE PAa0OTHI B PaAMKax
KaX/1011 TeMbl B BUIe parMeHTa ypoKa, a TakKe YCTHBIN orpoc (cobeceoBaHKE), TOITOTOBKA TPOEKTOB.

KonTponb 00pa3oBareiabHBIX pPE3yJIbTaTOB INpEAyCMaTpUBAaeT IMPOBEACHHE OLEHOYHBIX MPOLEAYpP B BHUJE KOHTPOJIBHBIX padOT, KOTOpHIE
BBINOJIHSAIOTCS. BCEMU 00YYaroIMMHUCS B KJIaCCE OJTHOBPEMEHHO U JJTUTEIBHOCTh KOTOPBIX COCTABJISIET HE MEHEee TPUALIATH MUHYT.

OueHo4YHbIE POLEAYPHI:

Kuaace KoHnTpoJbHbIe padoThI HToroBbie KOHTPOJILHBIE pa0OTHI HA
NMPOMEKYTOYHOM ATTeCTANNH
7 xnacc KonTponbhas padota Nel o teme «BolpakeHus, TOXKIECTBA, YPABHEHUS» Wrorosas koHTposibHas paboTa Ha
KonrtposnbHas padora Ne2 mo teme «DyHKIIHH» MIPOMEKYTOUHOM aTTecTaly Mo anredpe 3a




Kontponbras pabora Ne3 mo teme «CTerneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM)

KonTponbras pabora Ne4 1mo reme « MHOTOUIICHBI»

KontposbHas pabora No5 o teme «Y MHOKEHHE MHOTOUYJICHOB)

KonTponbras pabota Ne6 mo teme «IIpeobpazoBaHue IENbIX BEIPAKCHHID)

Kontposbnas padora No7 o teme «CHCTEMbI TMHEHHBIX YpaBHEHUN )

Kypc 7 kiacca

8 kiacc

Konrtposnbnas padora Nel no teme «CymMma 1 pasHOCTh JpoOei»

Konrtponbnas pabora Ne2 no teme «IIponsBenieHre U 4acTHOE JIpoOeii»

Kontponbnast pabora Ne3 mo teme «KBajnpaTHbIe KOPHI

Konrtponsnas padora Ned no teme «KBanpatHbie ypaBHEHHUS»

Kontposbnas pabora No5 mo teme «HucinoBble HEpaBEHCTBA M UX CBOHWCTBAY

Kontponbnas padora Ne6 o Teme «HepaBeHCTBa ¢ 0JTHOM IEPEMEHHOM U UX
CUCTEMBD»

KonTponbaas padota Ne7 o teme «CTETECHb ¢ IENIBIM TIOKa3aTelieM U ¢
CBOMCTBA»

HroroBast KOHTpoOJbHAA paboTa Ha
IPOMEXYTOYHOH aTTECTAallMy 110 anredpe 3a
Kypc 8 Kkinacca

9 knacc

KonTponbras padora Nel mo reme « DyHKIIUU ¥ UX CBOMCTBA»

Konrponbnas padora Ne2 o teme «KBagparnunasi QyHKIHsI»

Kontponbnas pabora Ne3 mo Teme «YpaBHEHHS M HEpaBEHCTBA C OIHOMU
TIEPEMEHHON»

Koutponbuast padora Ned mo Teme «YpaBHEHUS U HEPABEHCTBA C JBYMS
MEPEMEHHBIMHU U X CHCTEMBI»

Kontponbnas pabora Ne5 o teme « Apudmerndeckas Iporpeccus»

KonTposbHas pabota Ne6 no Teme «I'eomerpudeckas mporpeccus»

KonrponbHas paGora Ne7 mo Teme « DiIeMEHTbl KOMOMHATOPHUKH WU TEOPHUU
BeposATHOCTEN"

Hroroas KOHTpOJIbHASA paboTa Ha
IPOMEXYTOYHOH aTTECTAalMH 10 anredpe Ha
ypoBae OO0

J1st mpoBeieHUsI KOHTPOJIBHBIX, IPOBEPOUYHBIX M CAMOCTOSITENHHBIX PA0OT UCTIONIB3YIOTCS CIAEAYIONIast IUTepaTypa:

N =

3eaBuu JI. M. AnreOpa, 7 ki1.: tuaaktndeckue marepuainst / JI. Y. 3saBuy, JI. B. Ky3nenosa, C. b. CyBopoBa. — M.: [IpocBemienue, 2017 .
’Koxos B. N.Anrebpa, 8 xi1.: munaktuaeckue Mmatepuainsl / B. 1. XKoxos, FO. H. Makapserues, H. I'. Mungiok. — M.: IIpocsemenne, 2019 .

3. Maxkapsrues FO. H.Anrebpa, 9 xi1.: nunaktuueckue matepuansl /FO. H. Maxkaperues, H. I'. Munmiok, JI. b. KpaitneBa. — M.: IIpocBerienue,
2018 .

Ilinanupyemble pe3yJIbTAThI OCBOCHHS Y4e€0OHOI0 NMpeaMera

[Mporpamma obecrieunBaeT JOCTHIKEHHE CIICAYIOIIUX Pe3yIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHuUs:
JIUYHOCMHbLE:




1)

2)
3)

4)
5)
6)
7)
8)
9)
1)
2)
3)
4)
5)
6)

7)

8)

c(OPMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTD U CIIOCOOHOCTH 0OYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOOOPA30BaHHIO
Ha OCHOBE MOTHMBALMM K OOy4YeHMIO M [I03HAHMIO, BHIOOPY JanbHeWllero oOpa3oBaHHMs Ha 0a3e OPUEHTHPOBKHM mpodeccuil u
npoeCCHOHATBHBIX TPENNOYTCHUH, OCO3HAHHOMY MOCTPOCHUIO WHAMBHUIYATbHON 00pa30BaTEIbHON TPACKTOPHH C YYETOM YCTOWYHMBBIX
IIO3HABATEJIbHBIX NHTEPECOB;

c(OPMHPOBAHHOCTH IEIOCTHOT'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKH;
c(OPMHUPOBAHHOCTh KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOILEHMM M COTPYJHHYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU U MIAaJUIMMH, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIEI0BATEIBCKON, TBOPUECKON U IPYTUX BUIIAX JACSITEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIM B YCTHOW M NMHCBMEHHOW PeuH, IOHMMATh CMBICI ITOCTABJIEHHOW 3aJa4ul, BBICTPAUBATh
apryMeHTaluI0, IPUBOJUTD IPUMEPHI U KOHTPIIPUMEDHI;

IIPEJCTAaBICHUE O MAaTEeMAaTUYECKOH HayKke Kak c(epe 4eJoBeYeCKON NesATeabHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAUUMOCTH Ul pa3BUTHS
LUBWIA3ALUY;

KPUTUYHOCTb MBIIUIEHUS, YMEHHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

KpPEaTHBHOCTH MBIIUICHHSI, THUIIMATHBA, HAXOAYHBOCTh, AaKTUBHOCTH IPH PEIICHUH aIreOpandecKux 3aaad;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT yueOHON MaTeMaTH4ecKol e TeIbHOCTH;

CIOCOOHOCTH K SMOIIMOHATILHOMY BOCTIPHATHIO MATEMAaTHIECKUX OOBEKTOB, 3a/1a4, PEIICHHA, PaCCyKICHUI.

Memanpeomemuule:

YMEHHE CaMOCTOSTENIBHO TUIAHUPOBATH aJbTEPHATUBHBIC IyTH TOCTH)KECHUS LIEJeH, OCO3HAHHO BBIOMpaTh Hamboiee 3(peKTUBHBIE CITOCOOBI
peleHys yueOHbIX U 03HABaTEIbHbIX 33a4;

YMEHHE OCYHIECTBIISTh KOHTPOJb MO PE3YNIbTaTy M MO CHOCO0Yy JCWCTBUS HA ypOBHE MPOW3BOJIBHOTO BHUMAaHHS M BHOCHTH HEOOXOMMEIE
KOPPEKTHBBI;

YMEHHE aJIeKBATHO OLEHUBATh NMPABUIBHOCTh WJIM OLIMOOYHOCTh BBIIIOJIHEHUSI Y4eOHOH 3a1auu, €€ 00BbEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHus;

OCO3HAHHOE€ BJIAJICHUE JIOTUYECKUMH JIEUCTBUAMU ONPEICIICHUS MOHATHH, 00001EeHUs, YCTAHOBJIEHUSI aHAJIOTUM, KJIaCCU(UKALMU Ha OCHOBE
CaMOCTOSITENILHOT'O BEIOOpa OCHOBAHUM M KPUTEPHEB, YCTAHOBJIECHUS POIOBUI0BBIX CBSI3€i;

YMEHHE YCTAHaBIMBaTh IMPUYMHHO-CIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKOE pacCykJEHHe, YMO3aKJoueHHe (MHAYKTUBHOE,
JIeTyKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBL;

yYMEHHE CO03/7aBaTh, NMPUMEHATh M IPEOOpPa3OBbIBATh 3HAKOBO CHMBOJMYECKHE CPEJICTBA, MOJEIM M CXEMbI JUIsl pEIIeHUs Y4eOHBIX U
[I0O3HABATEJIbHBIX 3a7a4;

YMEHHE OpraHU30BBIBATH Y4EOHOE COTPYAHUYECTBO W COBMECTHYIO JEATENbHOCTh C YYUTENIEM M CBEPCTHHKAMHU: ONPENENSITh IeNu,
pacripenienenue GyHKUUN U poyiell Y4aCTHHUKOB, B3aMMOJEHCTBHE U 00mIMe crnocoObl paboThl; yMeHHe paboTaTk B IpyMIe: HaXOAUTh oOIiee
pelieHre W paspeuiatb KOH(JIUMKTBI Ha OCHOBE COTJIaCOBaHMSI TMO3ULMNH W y4€Ta HHTEpEcOB; ciylaTrh MapTHEpaA; (HOpMyIUpOBaTh,
apryMEHTUPOBAaTh U OTCTauBaTh CBOE MHEHMUE;

c(OpMUPOBAHHOCTH Y4EOHON M OOIIETIONb30BATEIHLCKONH KOMIETEHTHOCTH B 00JaCTH KCIOJIb30BaHUS MH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX
texHosioruit (UKT - kommereHTHOCTH);



9) nepBOHauaNbHBIC TPEACTABICHUS 00 WAESX W O METOJAaX MaTeMaTUKU Kak 00 yHUBEPCAILHOM S3bIKE HAYKH U TEXHHKH, O CPEJICTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;
10) ymeHue BUIETh MATEMAaTHYECKYIO 32/1a4y B KOHTEKCTE POOJIEMHOI CUTYalluu B PYrUX TUCHUILIMHAX, B OKPYKAIOIIECH KU3HH;
11) yMeHHe HAaXOAUTh B Pa3iIMYHBIX MCTOYHHKAX HMHPOPMALHUIO, HEOOXOIMMYIO /IS PELICHHS MATeMaTHYeCKUX MpoOJieM, W MpPEICTaBIsATh ¢€ B
MOHATHOW (hOpMe; IPHHUMATH PEIICHHE B YCIOBUAX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(OPMALINY;
12) yMeHHre MOHMMATh W HCIIOJIB30BaTh MaTeMaTHYECKHE CPEICTBA HATJISJHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W [Ip.) JUIS HWIUIIOCTPALHH,
MHTEpIIPETALMH, ApTyMEHTALUH;
13) ymMeHHe BBIIBUraTh TUIIOTE3bI IPH PEILICHUH YYSOHBIX 33124 ¥ TIOHUMAaTh HEOOXOIMMOCTh UX IPOBEPKH;
14) ymeHue IPUMEHSTh HHYKTUBHBIC U JISYKTUBHBIC CIIOCOOBI PACCYKICHUH, BUIETh Pa3INUHbIC CTPATCTHH PEIICHHS 3a/ay;
15) noHnMaHKe CyNIHOCTH alTOPUTMHYECKUX MPEANUCAHUN U YMEHHUE ACHCTBOBATh B COOTBETCTBHHU C IPEIUIOKCHHBIM AJITOPHTMOM;
16) yMeHHE caMOCTOSTEIBHO CTABUTH LIEJIH, BEIOUPATh U CO3/aBaTh aJrOPUTMBI JUIS PEHICHUs y4eOHBIX MATEMAaTHYECKUX TIPOOIIeM;
17) ymMeH#He 1aHUPOBATh U OCYILECTBIISTh ACATEIbHOCTD, HATIPABJICHHYIO HA PEIICHHE 33/1a4 UCCIIEJOBATEILCKOIO XapaKTepa.
npeomemmbole:
PAIIMOHAJIBHBIE YU CJIA
BbpInyCKHUK HAy4YuTCH:
1) moHUMaTh OCOOCHHOCTH ACCSTUYHON CUCTEMbI CUMCIICHHS,
2) BIAJCTh MOHATHUSIMHU, CBI3aHHBIMHU C JICTUMOCTBIO HATYPaJIbHBIX YUCEI,
3) BbIpaxkaTh YKCIIa B SKBUBAJICHTHBIX (hOpMax, BEIOMpast Han0oJIee MOIXO/SIIYI0 B 3aBHCUMOCTH OT KOHKPETHOW CUTYALUH;
4) cpaBHUBATH M YIOPSIOYUBATH PAIIMOHATBHBIC YUCIIA;
5) BBINONHATH BBHIYUCICHHS C PpAlMOHAIBHBIMH YHCIAMH, COYeTass YCTHbIE W IHCbMCHHBIE TNPUEMBI BBIYMCICHHH, [PUMCHSITDH
KAJIBKYJISTOD;
6) HCHONB30BaTh MOHITUS U YMEHUS, CBSI3aHHBIC C MPOMOPIHOHATBHOCTBIO BEJIMYKH, MPOLIEHTAMH B XOJ€ PEIICHHsS MAaTeMAaTHYECKHX 3a1a4 W
3a/1a4 U3 CMEKHBIX MPEIMETOB, BBIIIOJIHATH HECIO0KHBIC TPAKTUYECKHUE PACUETHI.
Buvinycknuk nonyuum 603moixicnocms:
7) no3HAKOMUMBCA € NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUS ¢ OCHOBAHUAMY, OMAuyHbIMu om 10;
8) yenybums u pazeume npedcmagienus 0 HAMYPATLHBIX YUCTIAX U CEOUCMEAX OCIUMOCU;
9) Hayyumvcs ucnonvb308amev NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTEHU, 8blOUpas
nOOX005uWuUL OISl CUMYAYUU CHocoo.
JTEACTBUTEJBHBIE YUCJIA
BbInyCKHUK Hay4YuTCH:
1) wucnoab30BaTh HAYAIBHBIC MTPECTABICHHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCET,
2) BIAAETh MOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSTDH €r0 B BEIYHCIICHUSIX.
Boinycknuk nonyuum 603mM0x3#cHOCHb:
3) passumv npedcmagieHue 0 YUcie U YUCI08bIX CUCTNEMAX OM HAMYPATbHbIX 00 OeliCEUMENbHbIX YUCeT, O PONU 8bIYUCTEHUN 8 Yel08eUeCKOU
npakmuke,



4)

Pazeumn u yenyoums 3HaHusi 0 0eCIMUYHOU 3anucy 0eticmeumenbHulx yucel (nepuoouyeckue u Henepuoouyeckue opoou).

MN3MEPEHUS, TPUBJINKEHUSA, OUEHKHU
BbINyCKHUK HAYYUTCS:

1)

HCIIOJIB30BATh B XOJ€ PCIICHUS 3a/Ja4 3JICMCHTAPHEBIC IPCACTAaBJICHUA, CBA3aHHEBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUSAMHU BECINYHNH.

Bbmycmmk noayuum 603MOMNCHOCHIb:

2)

3)

NOHAMb, YMO YUCLOBble OAHHble, KOMOpble UCHONb3YIOMCA Ol  XAPAKMEPUCIUKU 00BeKMOo8 OKPYICAouWe20 Mupd, seIsomcs
NpeuUMyujecmeenHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCOYHUKAX, MONCHO
cyoums 0 No2pPeuHOCmuU NPUOIUINCEHUSL,

NOHAMb, YMO NOSPEUHOCIb PEe3YIbMAma bIYUCIEHUL OO0IHCHA ObIMb COUSMEPUMA C NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BBIPAKEHU A
BbINyCKHUK HAYYUTCS:

1)

2)
3)

4)

BJIQJICTh TIOHATHSIMH «TOXIIECTBO», «TOXIECTBCHHOE MpeoOpa3oBaHKE», pellaTh 3ajadud, COAepKaliue OyKBCHHBIC NaHHbBIC, pabdoTaTh C
bopmynamu;

BBINOJIHATH MPEOOPa30BaHUsI BRIPAKCHUHN, COIEPIKAIINX CTEIICHHU C IIEIBIMH ITOKA3aTeNIIMU M KBaJJpaTHbIC KOPHH,

BBITIONTHATh TOXKICCTBCHHBIC TIPe0Opa30BaHUs pPAINMOHAIBHBIX BBIPAKEHWH HA OCHOBE TIPaBHJ JACWCTBHIA HAJ] MHOTOWICHAMH H
anreOpanvdecKuMu Ipo0sSMu;

BBITOJIHATH PA3JIOKEHUE MHOTOUWJICHOB HA MHOYKUTEIH.

Bbll’lyCKHllK noayuum 603MONHCHOCMb:

5)
6)

HAy4umucs 8bINOIHAMb MHO20ULA208bLE NPe0OPA308AHUS PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSA WUPOKULL HAOOP CnOCc0608 U NPUEMOB;
NPUMEHAMb  MONCOeCMmBeHHble NpeoOdpa308anus Ol peuleHus 3a0ay U3 PAa3IuUdHbIX paszoenos Kypca (Hanpumep, OAs HAXOHCOEHUS
Haubo1bUe20/HaUMeHbUIe20 3HAUEHUS BbIPANCEHUSL).

YPABHEHUSA
BbINyCKHUK HAY4YUTCS:

1)
2)

3)

peliaTb OCHOBHBIE BUJIbI PALIMOHATIBHBIX YPABHEHUN C OJHON NIEPEMEHHOM, CUCTEMBI ABYX YPABHEHUN C ABYMs IIEPEMEHHBIMY;

MMOHUMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0O MAaT€MaTUYECKYI0 MOJENb JJI ONMUCAHUS M M3YYEHHs pa3HOOOpa3HBIX pealibHbIX CUTYallUd, peliaTh
TEKCTOBBIE 3a/1a4l Are0pandeckuM METOA0M;

NPUMEHATh TpaduyecKue MpeJICTaBICHUs] JJIi MCCIEA0BaHUS YpaBHEHHWH, HCCIEAOBAHHUA M PELIEHUS CUCTEM YpaBHEHUN C JBYMs
[IEPEMEHHBIMU.

BblnyCKHuK nojiyuum 603MONCHOCMb.

4)

5)

061a0emsb CHeYUAIbHbIMU NPUEMAMU PeUleHUsl YPAGHEHULl U CUCMeEM YPAGHEeHUU, VE8EPEeHHO NPUMEHAMb annapam YpaeHeHuu O/ peueHus
PA3HO0OPA3HBIX 340aY U3 MAMEMAMUKU, CMENCHBIX NPEOMemos, NPAKMUKU,
npuMeHamb cpaguieckue npedcmasienuuss 015 UCC1e008aHUs YPAGHEHULL, CUCTeM YPAGHEeHUU, codepaicauyux OyKgenHble KO3ppuyuernmopl.

HEPABEHCTBA
BbInyCKHUK HAy4YUTCS:

1)

IMOHUMAThb U MPUMEHATE TCPMHUHOJIOTMIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHUEM HEPABCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,



2) pemiaTh JIMHEWHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHUCTEMBI; PElIaTh KBajJpaTHbICE HEPABEHCTBA C OINOPO Ha rpaduyuecKue
MIpe/ICTaBJICHHUS;
3) TPUMEHSATH anmapar HePaBEHCTB JIJIsl PELICHUS 3a/1a4u U3 Pa3JIMYHbIX Pa3/IelioB Kypca.
Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA:
4) pasHoobpazubim npuémam OOKA3AmenbCmea HepaGeHCms, VEEPEeHHO NPUMEHSMb annapam Hepasencms O/ peuleHus Pa3HO0Opa3HbIX
MamemMamuyecKux 3a0ad U 3a0ay U3 CMe*CHbIX NPeoMemos, NPAKMuUKU;
5) npumensmo epaghuueckue npedcmasnenus 0ist UCCIEO08AHUSL HEPABEHCME, CUCTIEM HEPABEHCME, COOEPACAUUX OYKE8eHHbLE KOIDDuyuenmul.
OCHOBHBIE ITOHATHS. YUCJIOBBIE @ YHKIIUN
BbINyCKHUK HAYYUTCS:
1) mOHMMATh U MCHOJB30BaTh GYHKIIHOHAIBHBIC OHSITHS U SI3bIK (TEPMHHBI, CAMBOJIMYECKHAE 0003HAUCHNU ),
2) cTpouTh rpaduKu 3JIEMEHTAPHBIX (DYHKIIMH; KCCIIeI0BATh CBOWCTBA YUCIOBBIX (DYHKIIHI HA OCHOBE U3yUYCHHS MTOBEICHUS UX IPa(UKOB;
3) nmoHuMath (YHKIMIO KaK BaKHEHIIYI0 MaTEeMaTHYSCKYI0 MOJENb JUIS OINKCAHUS IPOIECCOB M SBJICHHHA OKPYKAIOIIEro MHDA,
MPUMEHSATH (PYHKIIMOHAIBHBIN S3bIK JUTSI OITMCAHUS M UCCIICIOBAHUS 3aBUCUMOCTEH MEXKAY (PH3NUIECKUMHU BETUINHAMH.
Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbBCA:
4) nposodums uccied08anus, CeA3aAHHble ¢ U3YYEHUEeM C8OUCME DYHKYUL, 6 MOM YUCie ¢ UCNONb308AHUEM KOMNbIOMEPAd, HA OCHO8Ee 2PAPUKOE
U3YYEHHBIX QYHKYULL cmpoums Oojiee C10JCHble 2paghuKu (KyCoOUHO-3A0aHHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);
5) ucnonvzosamv yHKYUOHATbHBIE NPEOCMABIEHUSL U CBOUCMEA (YYHKYUU 051 pEUeHUst MAMEMAMUYECKUX 3a0ay U3 pasiuyHblx pazoenos Kypcd.
YUCJIOBBIE ITIOCJIEJOBATEJBHOCTH
BbINyCKHUK HAYYUTCS:
1) MOHMMATh W MCIOIB30BATh A3BIK MOCIIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAYCHUS);
2) TpPUMEHATH (POPMYIIbI, CBA3aHHBIC C ApU(PMETHUYECKOI U TEOMETPHUUECKOM MPOTPECCUsIMHU, U ammapat, chOPMHUPOBAHHBIN PU U3YYCHUH JIPYTUX
pa3zesnoB Kypca, K peleHHIo 3a/1a4, B TOM YHCIIe C KOHTEKCTOM U3 peaJlbHON KU3HH.
Boinycknuk nonyuum 603M03CHOCHb HAYUUMbBCA:
3) pewamsv KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM (DOPMYIL N-20 YJLEHA U CYMMbl NEPEbIX N YJIEHO8 aAPUMDMEemUiecKol U 2eoMempuiecKkou
npozpeccutl, NpUMeHss npU IMOM Annapam ypasHeHuu U HepaseHCcms;
4) noHumamv apupmemuyueckylo u 2eoMempuiecKylo npocpeccul Kak (QYHKYUU HAMypaibHO20 apeyMEeHmA, C6A3bléamb apuphMemudeckyio
npozpeccuro ¢ TUHEHbIM POCHOM, 2e0MEMPUYECKVI0 — C IKCHOHEHYUAIbHBIM POCHOM.
OIIUCATEJIBHASA CTATUCTUKA
BbInyCKHHUK HAYYHTCS UCIIONIB30BaTh MPOCTEHIIINE CITOCOOBI MPEICTABICHUS U aHATN3a CTATUCTUIECKUX TaHHBIX.
BoinyckHuk nonyuum 603MO0MCHOCHb NPUOOpeCcmU NePBOHAUANbHbII ONbIM OP2AHU3AYUU cOOPA OAHHBIX NPU NPOEEOeHUU ONPOCa 0OUeCMBeHHO20
MHEHUsl, OCYWeCmEIAmMb UX AHANU3, NPEOCMABIAmMb pe3yilbmamsl ONpocad 6 8ude maobauysl, OUASPAMMBL.
CJIYUAHUHBIE COBBITUA U BEPOATHOCTD
BbINyCKHHUK HAYYUTCS HAXOIUTh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOSITHOCTD CIIY4aifHOTO COOBITHSL.
BoinyckHuk nonyuum 603moicnocme npuobpecmu Onvim Npo8eOeHUsi CIYYAUHbIX IKCNEPUMEHMO8, 8 MOM HUCIe C NOMOWbIO KOMNbIOMEPHO2O
MOOEeNUpPOBaHuUs, Unmepnpemayuy ux pe3yiomamos.



KOMBUHATOPUKA
BbinycKHUK Hay4yHMTCsl peliaTh KOMOMHATOPHBIE 3a/1a4K Ha HAXO0X/ICHHE YHcia 00bEKTOB UM KOMOWHAIUH.
BoinyckHuK noayuum 603mo0x4cHOCHIb HAYYUMbBCA HEKOMOPLIM CNeYUATbHLIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0ad.

Conepxkanue y4eOHOro nmpeamera

APUO®METHUKA
PanuonanbHble 4Yucaa. PacmmpeHue MHOXKECTBA HATypalbHBIX YHCEI JO MHOXKECTBAa LENbIX. MHOXECTBAa LENbIX YHCEI JO MHOXKECTBA
palroHaNbHBIX. PallMOHATBHOE YMCIIO KaK OTHOIIEHUE M/N, e m — 1enoe 4ucio, N — HatypanbHoe. CTENeHb ¢ 1ebIM II0Ka3aTeleM.
JeiicTBUTeNbHBIE YHcaa. KBagpaTHbiil KopeHb n3 yncia. KopeHs TpeTbeli creneHu. 3anuch KOpHEel ¢ IMOMOIIBIO CTEIICHU ¢ APOOHBIM ITOKA3aTEeNIeM.
ITonatue 06 uppauroHaIbHOM uucie. MppauoHalbHOCTh YHCIa U HECOU3MEPUMOCTh CTOPOHBI M TMAaroHaiau KBajapara. [lecaTndyHble MpUOIHKEHUS
HMPPALMOHAIIBHBIX YUCEIL.
MHOXecTBO JeMCTBUTENBHBIX YMCEN; IPEICTABICHUE AEHCTBUTEIbHBIX YUCEN OECKOHEUHBIMU JIECATUUHBIMU Jpo0siMu. CpaBHEHHE ACHCTBUTEIbHBIX
yucen. KoopnunatHas npsmas. M300paxeHue yucen TOUKaMu KOOPAUMHATHOM NpsMoil. YncoBbIe IPOMEXKYTKH.
N3mepenns, npudanxeHus, oeHKU. PazMepbl 00beKTOB OKPYKAIOLIEro Mupa (0T 3JI€MEHTapHbIX YacTHILl 10 BeeseHHoM), IMTeNbHOCTh IPOLIECCOB
B OKpY’KarollleM Mupe. BpiieneHre MHOKUTENST — CTENEHHU JeCSATH B 3anucu uucia. [IpudmmkEHHOe 3HaueHUEe BEIMYMHbBI, TOYHOCTD PUOIUKEHHUS.
IIpukuaka 1 OLEHKa Pe3yabTaTOB BHIYMCICHUH.

AJITEBPA
Auredpanyeckue BbipaxeHHs. bykBeHHbIE BbIpayKeHUS (BbIpaXXEHUs C IEpeMEHHbIMM). UncoBoe 3HaueHne OyKBEHHOro BbIpakeHus. Jlomyctumblie
3Ha4yeHus nepeMeHHbIX. llojcraHoBKa BbIpakeHHM BMecTo mepeMeHHbIX. IIpeoOpa3oBaHue OyKBEHHBIX BBIPDAKEHMH Ha OCHOBE CBOICTB
apudmernueckux nercTBui. PaBeHCTBO OyKBeHHBIX BhIpakeHUU. ToxmaectBo. CTeneHb ¢ HaTypadbHBIM TMOKa3areneM U e€ cBoiictBa. OMHOWICHBI U
MHoOroujeHsl. CrerneHp MHOrowieHa. CloeHue, BBIYUTAHUE, YMHOKEHUE MHOTOUJIEHOB. DOpMyIIbl COKPAIEHHOTO YMHOXEHHS: KBaapaT CyMMBI U
kBazpar pazHoctu. @opmyna pazHocTu kBaaparoB. [IpeobpazoBaHue 11€710r0 BBIPaKEHUSI B MHOTOWIEH. PasznojkeHne MHOrO4JIeHOB Ha MHOXKHUTEIH.
MHorousnens! ¢ ogHoi nepeMeHHoil. Kopens MHOrowiena. KBagparHelil TpEXwieH; pa3inokeHHe KBaJpaTHOrO TPEXWIEHA Ha MHOXKHUTEIIN.
Anrebpanyeckas npoOb. OCHOBHOE CBOMCTBO anreOpanueckor apobu. CrokeHue, BHIYUTAHUE, YMHOXEHUE, JCJICHHE alIreOpandyecKux IpoOei.
CreneHb C LeIbIM MOKa3aTeneM U e€ cBoiicTBa. PannoHanbHbIe BhIpaXKeHUs U UX MpeoOpa3oBaHus. Jloka3aTenbcTBO ToXaecTB. KBagpaTHble KOPHH.
CpoiicTBa apuMeTnyecKkux KBaJApaTHBIX KOPHEN U UX MPUMEHEHHUE K IpeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUN U BBIYUCIICHHUSM.
YpaBHenusi. YpaBHeHue ¢ onHoOM nepeMeHHOH. KopeHb ypaBHeHus. CBOMCTBa 4YMCIOBBIX DPAaBEHCTB. PaBHOCHIBHOCTH ypaBHEHMi. JIMHelHOe
ypaBHeHue. KBanpatHoe ypaBHeHue: Gopmyia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUM, CBOASIIMXCS K JTUHEHHBIM U
KBagpaTHbIM. [IpuMepsl perieHust ypaBHEHUNH TpeTbel M 4eTBEPTOM cTeneHell. PemeHne ApoOHO-pallMOHATIBHBIX yYpaBHEHUH. YpaBHEHUE C JBYMs
IIepEMEHHbIMU. JIMHEWHOE ypaBHEHHE C JIBYMs IIEPEMEHHBIMH, NPHUMEpHI PEIICHWS YPAaBHEHHWHM B LENbIX udnciaax. Cucrema ypaBHEHHUH C JIByMs
nepeMeHHbIMHU. PaBHOCHIBHOCTE cucteM. CUCTEMBI ABYX JIMHEHHBIX YpAaBHEHUH C JIBYMs NEPEMEHHBIMH; PEIICHHE IOJACTAHOBKON M CIIOKEHUEM.
[Ipumepsl penieHus] CUCTEM HEJNMHEWHBIX YpaBHEHMH C JABYMs NepeMeHHbIMU. PellieHue TeKCTOBBIX 3ajiad ajlreOpandeckuM crnocodoM. JlexapToBbl
KOOpJAMHATBl Ha IJIOCKOCTU. ['paduueckas MHTepmpeTalus ypaBHEHHs C JByMs IepeMeHHbIMH. [paduk MHEHHOro ypaBHEHHS C JBYMs
MEPEMEHHBIMH; YIJI0BOM KOA((UUIMEHT MpsIMON; YCIOBHE MapaJlIeIbHOCTH HpPSMbIX. ['pa@uku mpocTelInnx HeIMHEWHBIX ypaBHEHMMH: mapabora,
runep0oi1a, OKpY>KHOCTb. I'padpuueckast UHTEPIIPETAIU CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMH.



HepaBencrBa. Uucnossle HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHON NEpeMEHHONW. PaBHOCHIIBHOCTL HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C
oaHoi nepemenHo. KBaznparusie HepaBeHCTBa. CHCTEMBI HEPABEHCTB C OAHOM MEPEMEHHOIA.
OYHKIIUN

OcHOBHbIE MOHATHUS. 3aBHCUMOCTH MKy BennunHamu. [lonarue ¢pynkumu. OOmacTh onpeneneHuss 1 MHOKECTBO 3HaYeHUH (QyHKUIuU. CriocoOsl
3amanus pyakouu. ['padux ynakmuu. CpoiicTBa (yHKIMH, MX oToOpakeHwe Ha rpaduke. I[Ipumepbl rpadukoB 3aBUCHUMOCTEH, OTPaKAFOIIMX
peaJIbHbIE NPOLIECCHI.
YucaoBble QpyHkuuu. OyHKIUYU, ONMHUCHIBAIOUINE MPSIMYIO M OOpaTHYIO HPOMOPIUOHANBHBIE 3aBUCMMOCTH, UX rpaduku u cBoicTBa. JluHeiHas
¢bynkuus, e€ rpadguk u cpoiictBa. KBagpatnunas QyHnkus, e€ rpaduk u coiictBa. CreneHHble (PyHKIMHM C HATypaJbHBIMU MOKA3aTENsIMU 2 U 3, UX
rpaduky u coiictBa. I'paduxu bynxmmit y =y%, y=x°,y=|X|.
YucsioBble MOCJI€A0BaTeIbHOCTH. [ToHATHE YHCTIOBOI MOCIEI0BATENBHOCTU. 3a/IlaHUE TTOCIIEA0BATEIbHOCTH PEKYPPEHTHOM opmynnoit u hopmymoi
N-TO 4JeHa.
Apudmerndeckass u reomerpuueckas nporpeccuu. @opMmynsl N-ro WieHa apu(METHUECKOW W TeOMETPUYECKOH MpPOrpeccHii, CyMMbI MEPBBIX N-X
yiieHoB. M300paxkeHHe WiIeHOB apu(pMETHUYEeCKOW ¢ TeOMETPUYECKON MpOorpeccuii TOYKaMH KOOPAWHATHOW IJIOCKOCTU. JIMHEHHBIH
AKCIIOHEHIMATIBHBIA pOCcT. ClI0KHbBIE IPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
OnucareabHasi cratucTuka. [IpencraBneHue aHHBIX B BuAe Tabnui, auarpamm, rpaduxo. CiydaitHas HW3MEHUHMBOCTH. (CTaTUCTHYECKHE
XapaKTepUCTHKH Habopa IaHHBIX: cpenHee apudMETHUECKoe, MeAWaHa, HauOoJiplllee M HaWMEHbIee 3Ha4deHus, pasmax. [IpencraBinenuwe o
BBHIOOPOYHOM UCCIIEIOBAHHH.
Cayuaiinble cOOBITHSI M BepOSITHOCTH. [loHSATHE O CilydailHOM OIBITE M cllydalHOM coObITHU. YacTtoTa ciiydaitHOro coObITHs. CTaTUCTUYECKUMA
MOJAXOJT K TIOHATHIO BEPOATHOCTH. BEpOATHOCTH MPOTHUBOMOIOKHBIX COOBITUN. He3zaBucumblie coObITHS. YMHOXKEHHE BeposiTHOCTEH. [locToBepHbIE U
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTE cOObITHH. Kitaccudyeckoe ornpesieieHre BEpOSTHOCTH.

Komounaropuka. Pemenrie koMOMHATOPHBIX 3a7a4 nepebopoM BapuanToB. KomOuHaTopHoe mpaBusio yMHokeHHs. [lepecTtanoBku u GaxkTopuat.
JJOI'KA U MHOXKECTBA

TeopeTnko-MHOXKeCTBEeHHbIE MOHATUSI. MHOXECTBO, JIEMEHT MHOXKECTBA. 3a/JlaHHE€ MHOXECTB IEPEUYUCIEHUEM JIEMEHTOB, XapaKTePUCTUUECKUM
cBoiicTBOM. CTaHgapTHbIe O0O3HAYEHUS YHUCIOBBIX MHOXeCTB. Ilycroe MHOXecTBOo M ero obOo3HaueHue. IlogmuoxkecTtBo. OObeAMHEHHE U
nepeceyeHre MHOXKECTB, pa3HOCTh MHOXKeCTB. MmtocTpaliys OTHOIIEHUI MEX Ay MHOKECTBAMU C MIOMOIIBIO InarpaMM Diiiepa — BeHHa.
JJieMeHThI JIOTUKM. [IoHATHE O PaBHOCUIIBHOCTH, CJIEJOBAaHUH, YIIOTPEOICHHUE JTIOTUYECKUX CBSI30K eCiu ..., MO ..., 8 MOM U MOAbKO 8 MOM Clyude,
JIOTUYECKHUE CBSI3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU
Uctopust popmupoBaHus MOHATUS YMCIIA: HAaTypajbHbIE YMCaa, APOOH, HEAOCTATOYHOCTh PALMOHANBHBIX YMCEN IS T€OMETPUYECKUX H3MEpEHUuH,
uppanroHaibHble uyncia. CTapuHHBIE cUCTeMbl 3amucu uucen. [[pobu B Basunone, Erunte, Pume. OTkpbiTHE necsaTHUHBIX ApoOeil. CtapuHHBIE
cucteMbl Mep. JlecaTuunsie 1poOu U MeTpuyeckas cucrema mep. [losiBinenne otTpunatenbHbIX yucen u Hys. JI. Maraunkuii. JI. Ditnep.
3apoxaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxnenne 6ykBenHoit cumBonuku. I1. depma, @. Buer, P. lekapt. Mcropus Bonpoca o
HaxX0XAeHUU (GopMyI KOpHEH anreOpanueckux ypaBHEHHI, HEpa3peluMoCTh B paJlKaiax ypaBHeHHUI cTtenenu, oombiien yetbipéx. H. Tapranes, k.
Kapmano, H. X. A6ens, D. lNanya.
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N300peTenne MeTona KOOPAMHAT, MO3BOJIAIONIETO MEPEeBOJUTh T'eOMeTpHueckrue 00beKThl Ha s3bIk anreOpel. P. exaprt u I1. ®epma. [Ipumeps
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha IulocKocTH. 3aaaya Jleonapao IIuzanckoro (®Pubonayun) o kponukax, unciaa Gubonauyn. 3amaya o maxMaTHOM
nocke. MicToku Teopun BEpOsITHOCTEH: CTpaxoBoe /1eno, azapTHbie urpsl. I1. depma u b. [Tackans. A. bepnymnu. A. H. Konmoropos.
TemaTuueckoe IJIAHUPOBAHUE
TemaTndeckoe IUIAHUPOBAHHE 1O ajaredpe COCTABICHO C y4eTOM paloueil mporpamMmbl BOCIMTaHUS. BocnuTaTenbHBIN MOTEHIMANT JTaHHOTO
yueOHOro npeaMera o0ecrneynBaeT pealn3alnio CIeAYONINX [EIeBbIX IPUOPUTETOB BOCITUTAHUS 00YUAIOIIUXCS:
IIaTpuoTnyeckoe BoCIUTAHHE:

— TIpPOSBICHHE MHTEpeca K MPOIIJIOMY M HACTOSIEMY pPOCCHICKOM MaTeMaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTH)KEHUSM POCCUHCKUX

MaTEMaTHKOB M POCCUHUCKON MaTeMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKEHUHN B APYTUX HayKaxX U MPHUKIAIHBIX chepax.
I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

— TOTOBHOCTh K BBIIOJHEHUIO OOS3aHHOCTEM TIpakJaHWHA M peaJu3aluyd €ro IpaB, IPEJICTaBICHHE O MAaTEeMATUYECKUX OCHOBAX
(G YHKIIMOHUPOBAHHUS PA3TUYHBIX CTPYKTYP, SIBJICHHI, IPOLEAYpP IPaKIaHCKOT0 00IIecTBa (BhIOOPHI, OMPOCHL U TP.);

— TOTOBHOCTh K OOCYXXIEHHIO STHYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKCHHMH HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPaIbHO-ITUYECKUX MPUHLHUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

— YCTaHOBKAa Ha AaKTMBHOE YYacTH€ B pEUICHUWU MPAKTHUYECKUX 3aJa4 MaTeMaTHYEeCKON HaIlpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTHYeCKOTro 00pa3oBaHMs Ha MPOTSHKEHUU BCEU JKM3HM UIS YCHEITHOW MPO(GECCHOHATBHON NESTEIHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHU;

— OCO3HaHHBIM BBIOOP M TMOCTPOCHHE HWHIMBUIYaTbHOM TPACKTOPUM OOpa30BaHUA U KUIHEHHBIX IJIAHOB C YYETOM JIMYHBIX HMHTEPECOB H
0OIIIECTBEHHBIX TOTPEOHOCTEH.

JCTeTHYEeCKOe BOCIIUTAHHE:
—  CIIOCOOHOCTbH K YMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCTIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, peIICHUH, pacCy X IeHUH;
— YMEHHUE BUAECTh MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAY4YHOI'O MO3HAHMS:

— OpHEHTalMs B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBI€HUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa,
MIPUPOJIBI U OOIIIECTBA;

— TIOHMMaHHUE MaTeMaTUYeCKOM HayKu Kak c(hephl 4eI0oBEUEeCKON JAesITEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH I Pa3BUTHUS IUBUIIM3AIINH;

— OBJIQJICHHE $3bIKOM MAaT€MaTUKM M MaTeMaTUYEeCKOM KyNbTYpOH Kak CPEJICTBOM IO3HAHUS MHpA; OBJAJEHHEM IHPOCTEHIIMMH HaBbIKAMU
HCCIIEI0BATENbCKOMN AEATEIbHOCTH.

dusnyeckoe BociuTaHue, GopMUpPOBaHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIAr0ONOTyYHs:

— TOTOBHOCTh INPHUMEHSTh MAaT€MaTHYECKUE 3HAHWSA B MHTEpEcax CBOETO 3/I0pOBbs, BEJIEHUS 3/10pOBOro olOpa3a *H3HU (310pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUN U OTABIXA, PETyIsIpHas GU3NUECKasi aKTUBHOCTD);

— c(hopMUPOBAaHHOCTH HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOr'o K€ MpaBa APYroro 4eaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUe:
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— OpHEeHTalMs Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM NJIs peuieHus 3aJayd B 00JacTH COXPAHHOCTH OKPY’KalolleH cpefipl, IIaHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH UX BO3MOKHBIX MOCIEACTBHM JIJIsl OKPY’KaIOIEl Cpe/bl; OCO3HAHHEM III00aIbHOTO XapaKTepa SKOJIOTHUYECKUX IpobiieM U

IIyTEH UX PELICHUS.

JIMYHOCTHBIE Pe3yJibTAThl, 00eceYnBAOIINE AIANTANMIO 00Y4AI0IIerocsi K U3MeHSAIIIMMCS YCJIOBHSIM COUUAILHOM ¥ IPUPOJIHON Cpe/bl:
— TOTOBHOCTbH K JICHCTBHUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMTOBBIIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYCCKYIO JIeATeIbHOCTD, B
TOM 4YHUCJIC YMeHI/Ie y‘-II/ITBCSI y ):[pyrﬂx JIIO,HGI;'I, HpI/IOGpeTaTB B COBMCCTHOI71 ACATCIIbHOCTHU HOBBIC 3HAHUS, HABBIKM W KOMIICTCHIIMM M3 OIIbITA

JIPYTHX;

— HeoOXOJUMOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMYIUPOBATh UACH, MOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM
qHcIIe paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BHUTHUE;

— CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CHTYAlHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMEDP, KOPPEKTUPOBATD
IIPUHUMAaeMble PEeLICHUs U AeUCTBU, (HOPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

AJaredopa 7-9 kjiacchl

Kosanuect
BO (hopm
Koaunuec (hop
KOHTPOJISt
Ne TBO XapakTepucTHKA OCHOBHBIX BH/IOB J€SITeJIbHOCTH
Ha3zBanue TeMbl (pa3aena) (KoHTpOJ OcHOBHOE coep:KaHNe YPOKa N N
n/n Y4eOHBIX LHEIX o0yyarmuxcs (Ha ypoBHe y4eOHBIX el CcTBHIL)
4acoB
paoor -
KP,)
7 kJjace
1. I'naBa 1. Beipaskenus, 23 1KP HaxomuTh 3HaueHUsT YHCIOBBIX BBIPAKEHUH, a TaKxKe
TOKIeCTBa, BBIPOKEHUH C TMEPEeMEHHBIMHA TPH YKA3aHHBIX 3HAYCHUIX
YpaBHeHHUsI nepeMeHHbIX. Mcronb3oBate 3Haku >, <, >, <, 4UTaTh U
Bripakenns 6 BykBeHHbIE BBIpaXeHHs (BBIPAXKEHHUSI C MEPEMEHHbBI- | COCTABIATH IBOMHBIE HEPABEHCTBA. BBINONHATE NpOCTEH-
mu). UncimoBoe 3HaYeHWe OYKBEHHOTO BBIpaXKEHWs. | IIHME NIpeoOpa3oBaHUs BbIPAKEHUH: NPUBOAUTH I10JOOHBIE
JlonycTumble 3HaUEHHS IEPEMEHHBIX. cllaraeMble, pacKpbIBaTh CKOOKM B CyMME WJIM Pa3HOCTH
ITpeoOpazoBaHue BhIpAKEHUN 4 IIpeoGpazoBane OYKBEHHBIX BHIpAKEHHIl Ha OCHOBe | BbIpakeHuid. Pemarth ypaBHenus Buma ax = b mpu pasnmu-
CBOWCTB apuU(MeTHYeCKHX JeicTBUi. PaBeHcTBO | HBIX 3HAYEHUSX a U b, a Takke HecmOXHBIC ypaBHEHHS,
VpaBHEHHUS C OJJHO} MepeMeHHO 8 VpaBHeHHUe ¢ 01HOI! lepeMeHHON. KopeHb ypapHenuss, | CBOAALIMECH K HUM. Mcnonb3osath anmapar ypaBHeHHi s

pelIeHNs] TEKCTOBBIX 3ajad, UHTEPIPETUPOBATh PE3YJIbTAT.
Hcnonp30BaTh NPOCTEMIINE CTATUCTUYECKHE XapaKTepUC-
TUKH (cpenHee apudMeTHdeckoe, pa3Max, MoJa, MeIuaHa)
JUISL aHAJIU3a Psiia JAHHBIX B HECJIOXKHBIX

CUTYyalMAX
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CTaTHCTHIECKUE XapaKTePUCTHKH 4 I[pencraBieHre TaHHBIX B BUACTAOIIHII, AHArPaMM,
rpadukos. CirydaiiHast ©3BMEHYUBOCTb.
CraTucTHYecKre XapaKTepUCTHKN HA0Opa JaHHBIX:
cpenHee apupMeTHIecKoe, MeraHa, HanbobIIee
HanMEHbIIIee 3HaUYeHUs, pa3max. [IpeacraBneHue o
BBIOOPOYHOM HCCIICIOBAHHUH.
Kontponbnas padora Nel mo Teme 1 KP-1
«BrIpaxkeHus, TOXKIECTBA,
YpaBHEHHUS»
Iaasa II. ®ynkuun 11 1KP Breruncnare 3HaueHns (QyHKINH, 3amaHHON (OpMYIOH,
DYHKIUY U UX TpadpuKu 5 3aBUCUMOCTH MeKILy BenuuHamu. [lonsatue QyHkuuy. | COCTABIATH TaOmuupr 3nauenuii dynkman. Ilo rpaduky
O6MacTb ONpefeNeHHs 1 MHOKECTBO 3HaueHuii | PYHKIMH HAXONUTH 3HAYCHHE (YHKIMH 1O W3BECTHOMY
dymkmmn.  CriocoGbr  samamns  Gymkuun.  [paduk | SHAYCHHIO apryMeHTa W pemath oGpatHyio sazady. CTpouts
dynkuun. CeoifcTBa (yHKIMiL, UX OTOGpaKeHHE Ha rpaduKy  TPSMOH MPOMOPUHOHANBHOCTH U JIMHEHHOM
rpaduke.  IlpuMepsl  rpadukoB  3aBucuMocteii, | PYHKUMH, ONHMCHIBATE CBOHCTBA STHX (yHKIwid. [ToHnmats,
OTPAAIOLIHX PeallbHbIE POLECCHI KaK BIMACT 3HAK ko3¢ dunmenta K Ha pacmoioxeHHe B
Juneiinas QyHKIusA 5 DyHKIMH, OMMCHIBAIOIIAE MPSIMYIO PONOPLUOHATbHO- | KOOPANHATHON IIOCKOCTH T] pacpura pymximm y = kx, rzie Kk #
CTh, &8 rpaduKH i cBoCTRA. JINHEiHAs hyHKIHs, c8 0, KaK 3aBHCHUT OT 3HAYCHHH k u b B3aumHoe pacmosnoxenue
rpadHK 1 CBOHCTBA rpadukoB aByx GyHKImi Buga y = kx+ bu Wurepnperupo-
KoHTponsHas pabora Ne2 110 Teme 1 KP-2 Barh rpad)MKud peaNbHBIX 3aBUCUMOCTEH, OIUCHIBAEMBIX
«DYHKIHHY dopmynamu Buzma y = kX, tne K0 my = kx+ b
I'naga III. Ctenenn ¢ 11 1KP BrpruncnaTe 3HaueHus BbIpaXXEHUW BUAA an, TAE A —
HATYPAJbHBIM IOKa3aTeJeM [POM3BOJILHOE YKCIIO, N — HATYPAJbHOE YHCIO, YCTHO H
Crernenb 1 €€ CBOMCTBA 5 CTelleHb ¢ HATYpAIbHBIM [I0Ka3aTeleM H 8 cojicTpa. | THCPMEHHO, a TAKKE C MOMOIIBIO KalbKysisTopa. PopMyiu-
pOBaTh, 3aIHCHIBaTh B CHMBOJIMYECKOH (hopMe 1 00OCHOBHI-
OHOUIEHbI 5 OnuouneH. CloKeHHe, BBIYMTAHUE, YMHOKEHHE BaTb CBOWCTBA CTCNICHH C HATYpaJIbHBIM  IOKA3ATC/IEM.
OHOICHA. [IpuMeHATh CBOMCTBA CTENEHH I OpeoOpa3oBaHUsI
Kontponbras pabora Ne3 1o Teme 1 KP-3 BBIP@KEHUH. BBIONHATE yMHOXKEHHE OIHOWICHOB U
«CTeneHs c HATYPAITHBIM BO3BEICHNE onzfloqneﬁoz B crenedb. CTpOUTh Tpaduku
HOKA3aTeeM byHkumit y = x* u y = X°. Pemars rpaduyecku ypaBHEHUS
x%= kx+ b, X3 = kx+ b, rne k u b — HexoTopsle uncna
T'masa IV. MHoro4/eHbl 18 2 KP 3anuchiBaTh MHOTOWIEH B CTaHIApTHOM BUJE, ONPEAENATH
CyMMa U pa3HOCTh MHOTOWICHOB 4 CrnokeHune, BHIMHTaHAE MHOTOWICHOB. CTENEHb MHOTOWICHA. BHIMOTHATL CIOKEHHE M BbIYHTAHUE
MHOTOYJIEHOB, YMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH U
[lpousBeneHre  OAHOWIEHA U 6 VMHOXEHHE OHOUJICHa HA MHOTOWICH
MHOTOUMeHz MHOTOYJIEHa HA MHOTOUWIEH. BBINOJIHATEL Pa3jiokKeHue MHOTO
YIEHOB Ha MHOXKHMTENH, UCIIOJb3Ysl BHIHECEHUE MHOKHUTENIS
Konrpornbhas pabora Ned mo teme 1 KP-4 33 CKOOKHM U CIIOCOO IPYIIUPOBKU. [IpUMEHATL NeHCTBUS C
«MHorouneHs MHOTOYWICHAMH IPU PEIICHHH pa3HOOOpa3HbIX 3aiad, B
[MpousBeneHre MHOTOYJIEHOB 6 VMHOXEHHEe MHOTOWICHA HA MHOTOYWICH YaCTHOCTH [IPH PELIEHUA TEKCTOBBIX 3a/1a4 C IIOMOLLBIO
KonrponbHas padora Ne5 mo teme 1 KP-5 YpaBHEHUH

«YMHOXKEHHE MHOTOYJICHOBY
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I'naBa V. ®opmyJibl 18 1KP Jloka3pIBaTh  CHIPaBEIIIMBOCTH (OPMYIT  COKPAIIEHHOTO
COKPAILEHHOT0 YMHOKeHUS YMHOXCHUS, NPUMEHATh HX B MNPeoOpa3oBaHUAX IEIBIX
KBagpar cymMMBl ¥  KBagpar 5 @DopMysbl  COKPAIIEHHOTO  yYMHOMKEHHS:  KBaapaT | BEIDAKCHHWH B MHOTOWICHBI, a TaKXkKe Ui Pa3JIOKEHHA
pasHOCTH CYMMBI H KBaJIpaT pa3sHOCTH MHOTOWIECHOB Ha MHOXWTENH. Mcrmonp30BaTe pasnndHbe
PasHocte kBagpatoB. Cymma u 6 ®Dopmyna pa3HOCTH KBAAPaToOB IpeoOpa3oBaHys IENbIX BHIPAKCHUN NPH PENICHAH ypaBHE-
pa3HOCTh KyOOB HHH, JOKa3aTeNbCTBE TOKAECTB, B 3aJjadax Ha JEIUMOCTh, B
[Ipeobpa3oBanue meIbIX 6 IIpeoOpazoBanue 1ENOTO BEIPAKEHUS B MHOTOWICH BBIYUCICHUH 3HAYCHHUII HEKOTOPBIX BBIPXKCHHIT C IOMOLIBIO
Bblpa)KeHI/Iﬁ KaJIbKYJIATOpa
Kontponsnas padora Ne6 mo teme 1 KP-6
«IIpeobpa3oBaHue meIbIX
BBIPAKEHUI»
I'maBa VI. Cucrembl JHHEHHBIX 15 1 KP OnpenensTs, sBISETCS JIM IIapa YUCEN PELIeHUeM TaHHOTO
YPaBHEHHH YpaBHEHHsT C JOByMsl IepeMeHHblMH. HaxomuTe myTém
JluHeliHble ypaBHEHHS C JABYMS 5 Cucrema ypaBHEHHMH ¢ JBYMs NepeMeHHbIMU. PaBHO- | mepeOopa Iieible pelleHUs JIMHEHHOTO YpaBHEHUs C ABYyMs
MEePEeMEHHBIMU U UX CUCTEMBI CHIBHOCTh  cucTeM. CucreMbl IByX JIMHEHHBIX | mepeMmeHHbIME. CTpouTh rpaduk ypaBHeHums ax + by= c,
YpaBHEHMH C IByMs NIEPEMEHHBIMU rnea # 0 wimn b # 0. Pemars rpadudecknMm crmocobom
Pewmenue CHCTEM JINHENHBIX 9 Pemenue cucreM oJCTAHOBKOMW U CIIOKEHUEM CHUCTEMBI JIMHEMHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU.
yPaBHEHUH [TpumeHsATh cOCOO MOJICTAHOBKU M CIIOCOO CIIOXKEHHS IMPH
PELICHNH CHCTEM JINHEHHBIX YpPaBHEHUH C ABYyMs IEpPEMEH-
Korrponsaz pabora Ne7 1o Teme 1 Kp-7 HbIMg. PeH.IaTbUTeKCTOBBIe 3aJa4H, HCHOHL?,Y);I B KauyecTBe
«CHCTEMbI THHEHHBIX ypaBHEHii anrebpaiiecko MOAENM CHCTEMY ypaBHEeRmiH. uTepnpeTn-
pOBaTh Pe3yNabTaT, HOIYUCHHBIN NTPU PEILICHUN CUCTEMBI
MosTopenue 6 1KP
IMoBTOpeHHe 4
HroroBass KOHTpoNbHas paboTa Ha 2 H1KP
MPOMEXYTOYHON aTTeCcTallud 10
anredpe 3a Kype 7 Kiacca
8 kiace
I'naBa 1. PauuonajbHble Apoou 23 2 KP DopMyIUpOBaTH OCHOBHOE CBOWCTBO paIlMOHAIBHOU IpOOH
PanuoHanbHbie  OpobU M UX 5 PalnoHaNIbHOE YHCI0 KAK OTHOWIEHWe M/N, rie m — | ¥ MPUMEHATE ero Juist npeobpasoBanms Apobei. BomonnsTs
CROMCTBA 1eJT0€ YHCII0, N — HATYPATLHOE CJIOKEHUE, BBIYMTAHUE, YMHOKEHHE U JIeJICHUEe PallioHalb-
CyMMa 1 pasHOCTb Apobeit 6 CrnoxxeHne ¥ BBIYUTAHUE PAIIMOHAIBHEIX IPOOEi ¢ HBIX /IPOGEH, a TaKoKe BO3BE/ICHHE POOH B cTeneHs. Brimos-
OJIHUM H Pa3HBIMU 3HAMEHATENSAMH HATH Pa3iIMYHbIE NTPeoOpa30BaHMsI PalMOHAIBHBIX BBIpAXe-
KontponbHas pabora Nel mo teme 1 KP-1 HMH, J0Ka3bIBaTh TOXKAECTBA. 3HATh CBOKCTBA (DYHKIIMU
«CymMa 1 pa3HOCTb ApoOeiny y =kix, rne k # 0, u ymerp crpouts e& rpadux.
IpousBe/icHHE U YaCTHOE Apodeit 10 VMHOKEHHE U JIeeHHe PAallHOHAIBHBIX Apo0eit Vcnonb3osath KOMIBIOTEp LA HCCICNOBAHUA MOJIOMCHIA
KonTponbras pabota Ne2 110 Teme 1 Kp-2 rpaduka B KOOPAWHATHON IIOCKOCTH B 3aBUCUMOCTH OT K
«IIpousBeieHrE U YaCTHOE
JpoOeii»
I'nasa II. KBagpaTHble KOpHH 19 1KP [IpuBOANTE TPHMEPH! PAIMOHATBHBIX W HPPAOHAIBHBIX
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JleiicTBUTEILHBIC YHCIIA

PaI_II/IOHa.HI)HBIe, UppanrnoHAJIBHBIC W JIEUCTBUTEIHHEIS
qucia

gucen. HaxonuTs 3Ha4deHHS apu(METHIECKHX KBaJPATHBIX
KOpHEH, HWCHONb3ysd TpH HEOOXOAMMOCTH KaIbKYIATOP.

Apudpmermaeckuit KBaJ[paTHBIN 5 Apudmernueckuii KBaIpaTHbBIH KOPEHb U €T0 CBOMCTBA | JI0Ka3hIBaTh TEOPEMbl O KOPHE U3 MPOHM3BEICHUS U JpoOH,
KOPEHb ToxaecTBo Va2 = | a| , IPUMEHATh UX B NPeoOpa3oBaHUIX
CBoiicTBa apu(hMETHIECKOTO 4 IIpeobpazoBanus apudmMeTnIecKnx KOpHeH BeIpakeHUH. OCBOOOXKAAThCI OT HPPANMOHATBHOCTH B
KBaJIpaTHOT'O KOPHSI 3HaMeHaTeax Ipooeit an[aa/\/b,a/\/bi vc. BriHOCHTB
IIpuMenenne CBOMCTB 7 BHecenue 1 BEIHECEHUS YHCIIa [T0]] 3HAK KOPHS MHOXHTCJIb 3a3HaK KOPpHA M BHOCUTb MHOXMUTCJIb MO/ 3HAK
apu(pMETHYECKOTO KBaJPaTHOTO KopHs. Mcnonb3oBaTh KBaJgpaTHBIE KOPHU JUISl BBIPKCHHUS
KOpHS MEePEeMEHHBIX M3 T€OMETPHYECKUX U (U3HYECKUX (HOpMyII.
Kontponbnas pabora Ne3 mo teme 1 KP-3 Crpoutp rpaduk QyHKIUH Y =X u WUTIOCTPUPOBATh Ha
«KBazgpatHble KOpHU» rpaduke e€ cBoiicTBa

10. | I'nasa III. KBagpaTHsble 21 1KP Pemwate kBagpatHble ypaBHeHMs. HaxoauTs moxbopom
YPaBHeHHsI KOpPHHM KBaJ[paTHOTO ypaBHEHHMS, HCIOJIb3Ys TeopeMy Buera.
KBagpatHoe ypaBHEHHE H  €T0 11 [Monnoe kBajpaTHOe ypaBHeHHEe © ero Kouu. | McciaenoBaTek KBaJpaTHBIC ypaBHEHHA IO TUCKPUMHHAHTY H
KOpHH JlucKkpuMUHAHT ko3(p¢unnenram.  Pemars  ApoOHBIE — palMOHANbHBIE
JpoOHble palioHaIbHbIE 9 Jpo6Hoe palMoHaNbHOE ypaBHEHUE YPABHCHIA, CBOMA PCIICHHC Taknx YpauBHeHI/I171 K pCIICHHIO
ypaBHEHHS THHEHHBIX M KBAIPATHBIX YPaBHCHWH C MOCHEIIONIM
KomtponbHas pabota Ned 1o Teme 1 KP4 HCKJIIOYEHHEM IIOCTOPOHHUX KOpHEH. Pemars TekcToBble

3aJauu, UCHOJIb3Yys KBaJpaTHbIC U APOOHBIC YPaBHEHUS
«KBanparHsle ypaBHEHUS»

11. | I'naBa IV. HepaBencrBa 20 2KP ®opMyNnHupoBaTh U AOKA3bIBATh CBOWCTBA YUCIIOBBIX HEpa-
UncnoBble HEpaBeHCTBA M HX 8 YuncnoBoe HEPABEHCTBO U €TI0 CBOMCTBA BEHCTB. Mcrmionb30BaTh ammapaT HEPaBEHCTB JUIA OLCHKH
CBOMCTBA MOTPEIIHOCTH W TOYHOCTH npuOmmwkeHns. Haxomuts
KontpoubHas pabota Ne5 10 TeMe 1 KP-5 nepecedeHNe MW OOBEAMHEHHE MHOXECTB, B YacCTHOCTH
«UHCIOBble HEPABEHCTBA M HX YHCIIOBBIX NPOMEXYTKOB. PermaTs JIMHEHHbIe HepaBEeHCTBA.
CROMCTRAY Pemwath cucrembl JIMHEWHBIX HEPaBEHCTB, B TOM 4YHCIIE
HepaBeHcTsa ¢ 0JHOI IepeMeHHO 10 YucioBble HEPABEHCTBA U Er0 CBOHCTBA TaknX, KOTOPBIC 3alTUCAHbL B BUIC BOMHBIX HCPABCHCTB
U MX CHCTEMBI
Kontponpnas pabora Ne6 mo teme 1 KP-6
«HepaBeHcTBa c OJHOU
MIEPEMEHHON U UX CUCTEMBI»

12. | I'maBa V. CteneHs ¢ mejabiM 11 1KP 3HaTh ONpe/IeNIeHrEe U CBOMCTBA CTEMEHH C IEJIbIM TI0Ka3aTe-
nokasareJieM. JJieMeHTbI seM. [IpuMeHsTh CBOMCTBA CTENEHU C 1LI€JIbIM MOKa3aTeleM
CTATHCTHKHU NPY BBITIOJIHEHUH BBIYHMCIICHUH U IPE0Opa30BaHUU BhIpaxKe-
CreneHb ¢ LENBIM IOKa3aTeNeM H 6 CreneHb C IETBIM ITOKa3aTeNleM | e€ CBoiicTBa Hui. Mcronp30BaTh 3anuCh YUCET B CTAHAAPTHOM BUAE IS
e cBoiicTBa BBIPKCHUSI W COIOCTABJIICHUS Pa3MEpOB OOBEKTOB, MIJIH-
KonTtponbHas pabora Ne7 mo teme 1 KP-7 TENBHOCTH IPOLECCOB B OKpyxaromem mupe. [IpuBoxuts

«CTeneHp ¢ IEIbIM MOKa3aTeJIeM U
ee CBOMCTBay

OpPUMEpPBl  PENPE3CHTATUBHON U HEPENpe3eHTaTUBHON
BbIOOpKH. M3Bnekars MH(OpMAaLMIO M3 TAOIHMIl 4acTOT U
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OJEeMEHTBI CTAaTUCTHKU 4 Craructnyeckast nHpopMauus 1 e€ IpeICTaBICHUs OpPraHW30BBIBaTE HH(OPMALUIO B BHAE TaOIUI YacToOT,
CTPOUTH WHTEPBANbHBIH psif. Vcmomb3oBaTh HarIsiAHOE
MPEACTABICHUE CTAaTUCTUYECKOW HWH(MOPMALUH B BHAC
CTONIOYATBIX W KPYTOBBIX  JAWAarpamM,  IIOJUTOHOB,
THCTOTPaMM

13. | IloBTOpenne 8 1KP
[ToBTOpeHue 6
UroroBas koHTponbHAA pabora Ha 2 H1KP
MIPOMEXYTOYHOH aTTeCTALUH  TI0
anredpe 3a Kypc 8 kiacca

9 kiacc

14. | Taaea I. KBagparnunas 22 2KP Beraucnsare 3HaueHHs (YHKIMH, 3agaHHOW (OpMYIoH, a
dyHKIUA TaKke AByMs W TpeMms (Gopmyiaamu. ONHCHIBATH CBOWCTBA
@OyHKIUK U UX CBOHCTBA 5 Oynknus. ObmacTh onpeaeneHus, 00IacTs 3HAYCHUH GyHKIMHA Ha OCHOBE HX TIpaUIecKOro IPECTaBICHHS.
KpampaTi4HbI TpEXUIEH 4 DopMyNa pasioKeHHS KBAApAaTHOTO TpexwieHa Ha | VIHTEPTPETHPOBATH TPaHKM  PEalbHBIX  3aBHCHMOCTEH.

MHOKHATEIH Iloka3bIBaTh CXEMATUYECKU IIOJIOKEHUE HAa KOOPAUHAT HOU
Kontponbhas pa6ora Nel 1o Teme 1 KP-1 riperaeTH rpaz(b HKoB Qymiaii y = ax’, y = axi+ "
«DYHKIN 1 MX CBOHCTBaY y = a (X — m)% Crpouts rpabukdyHkimuu y = ax® + bz(+ c,
- v YMETh yKa3bIBaTh KOOPJIWHATHI BEPLIMHBI Mapadoiibl, e€ och
KBanparuuanas pyHKIus u eé 8 I'pacduk kBagpaTHIHON YHKIMN o
rpadpnix CUMMETPHH, HalpaBlieHHE BETBEil napal6om>1. I/13?6pa>1<aTL
cxematmdeckn rpadpuk ¢yHkmmm Y = X' ¢ Y4ETHBIM U
Crenennas QyHKIus. 3 Kopenb n-crenenu u ero cpoiicrsa HeyéTHBIM N. [ToHMMAaTE CMEBICI 3amuceil BUaa 3\/8., 4Vawur.
Kopewb n-i crenenu 1., TI€ a — HEKOTOopoe 4ucio. FIMeTh mpeacTaBieHue o Ha-
Kontponeras padora Ne2 mo Teme 1 KP-2 XOXIEHUH KOPHEH N-1 CTENEHU ¢ MOMOIIBIO KAIbKYIATOpa
«KBangparudnas QyHKIUSI»

15. | 'naBa Il. YpaBHeHus u 14 1KP Pemate ypaBHeHus TpeTbell M 4YETBEPTON CTENEHH  C
HEPaBEHCTBA C O/THOM MOMOUIBIO PA3JIOKEHHsI HA MHOYKHTEIIH M BBEACHHS BCIIOMO-
nepeMeHHOM raTejibHbIX MEPEMEHHbBIX, B YaCTHOCTH pelarh OMKBaJIpaT-
YpaBHeHUs C OJJHON IEpeMEHHOMI 8 VYpaBHeHUs: TpeThell W UYETBEPTOM CTEMEHM W WX | Hble ypaBHeHHs. PemaTb ApoOHBIE pallMOHAIbHBIE ypaBHE-

CBOMCTBa HUS, CBOAS MX K IEJIBIM YpPaBHEHHMSM C IOCJeXyromeit

HepaBeHncTBa ¢ 0HO# nepeMeHHOI 7 HepaseHncTBa BTOpO# CTENIEHU IIPOBEPKOH KOpHEU. PemaTh HEpaBeHCTBAa BTOPOMW CTEIEHM,

KoutponbHas pa6ora Ne3 10 Teme 1 KP-3 UCTIONB3ysl rpaduyeckue mpeacrasileHus. Vcmoap3oBath

«YpaBHEHHsI C OJHOI IePEMEHHOI» METOJl ~ HMHTEpBAJIOB U  pEIICHHS  HECJIOXKHBIX
panroHaJIbHBIX HEPABCHCTB

16. | I'nasa IIl. YpaBuenust n 17 1KP Crpoutb TpaduKy ypaBHEHHH C JIByMsl NEpEMEHHHIMH B
HEPaBEHCTBA C IBYMS MPOCTEHIINX CITy4yasx, Korja rpaduKoM SBISIETCS mpsMast,
nepeMeHHbIMH napaboia, runep6osia, OKpy»KHOCTb. VCmosib30BaTh UX JUIs
VYpaBHEHUS C IBYMS IEPEMEHHBIMH 10 VYpaBHEHUS C JBYMSI IEPEMEHHBIMH X CUCTEMBI rpaU4ecKkoro pemeHus CUCTEM YpaBHEHHH C JByMs
U UX CHCTEMEI MepeMeHHBIMH. PemaTts crmocoboM IMOJICTAHOBKH CHCTEMBI
HepaBenctsa ¢ 1BymMs 6 HepaBeHcTBa ¢ IByMsI IEpEMEHHBIMU M UX CHCTEMBI JIBYX ypaBHEHHH C JIByMs [IEPEMEHHBIMH, B KOTOPBIX OJHO

TIEPEMEHHBIMU U UX CUCTEMBI

ypaBHEHHE NIEPBOH CTETIEHH, a APYroe — BTOPOH CTETICHH.
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KonTponbnast padota Ned4 mo teme 1 KP-4 PemaTh TEKCTOBBIE 3aa4M, WCIIOJIB3YsS B KadecTBE anred-
«YpaBHEHUSI M HEpPAaBEHCTBA C panyecKol MOJIETH CUCTEMY YPaBHEHHUHM BTOPOW CTENEHH C
IBYMs ~ TIEPEMEHHBIMH M HX IBYMsI TIEPEMEHHBIMH; pEIIaTh COCTAaBICHHYIO CHCTEMY,
CHCTEMBD» HMHTEPIPETHPOBATh PE3yIbTaT
17. | TnaBa IV. Apudmeruyeckas u 15 2KP [MpuMeHsITh MHACKCHBIE 0003HAYCHUS ISl YICHOB ITOCIE/I0-
reoMeTpUYecKas Nporpeccuu BaTenbHOCTEH. [IpMBOAUTE IpHUMeEpH! 3aJaHUs MOCIENOBaA-
ApupmeTaeckas porpeccus 7 Apudmernaeckast mporpeccus TenpHOCTEH (PopMyII0if N-TO YIeHa U PEeKypPEHTHOH (opMy-
noi. BeiBomuth GopMynsl N-ro wieHa apUpMeTHYECKOH
Kommpomsras pabora Ne5 mo Teme 1 KP-5 MPOTPECCUU M T€OMETPUYECKOHW IMPOTrpPecCHH, CYMMBI IIep-
«ApHMeTHecKas nporpecchs BBIX N 4JICHOB apu(METUUECKOH M reoMEeTpPUYECcKON IMpor-
I'eomeTprueckas mporpeccus 6 I'eomeTprueckas nmporpeccus peccuil, pelaTh 3aaun ¢ UCIOIb30BAHHEM JTHX (GOPMYIL
KonTponbHas pabota Ne6 1o Teme KP-6 I[Oj(a3I>IBaTI> XapaKTEepPUCTUYECKOE CBOWCTBO apu(pMeTHyec-
« eOMeTPHUECKast [IPOTPECCHSI» KO M reoMeTpuyeckoil mporpeccuil. Pemath 3amaun Ha
CJIOKHBIE TIPOIEHTBI, HCIIOJNB3ySd TIIpH HEOOXOAMMOCTH
KaJIBKYJISITOP
18. | I'maBa V. JiemeHTbI 13 1KP BemmonanTs mepeOop BceX BO3MOKHBIX BAPHAHTOB LIS
KOMOMHATOPHKH M TEOPHH nepecyéra 0ObEKTOB M KOMOMHami. [IpuMeHATs mpaBHIIO
BepOsITHOCTeii KOMOMHATOPHOTO YMHOXCHHs. Pacro3HaBaTh 3ajadd Ha
OeMeHTHl KOMOMHATOPUKH 9 JlepeBo BO3MOKHBIX BapHAHTOB BBIYHCIICHHE YHCIIA TIEPECTAHOBOK, pa3MEIICHUH, COUCTaHUN
U TPHUMEHATh COOTBETCTBYIOLIME (OPMYJbl. BBIUUCIATH
HauaneHble CBENEHHS W3 TEOpUH 3 BeposTHOCTb.  IlepecTaHoBkH.  PasMellenus  n | JACTOTY CIyHaiHOro coObiTs. OueHHBATH BEPOATHOCTH
BePOSITHOCTEHH COYETAHMU CIIy4alHOTO COOBITHUS C IOMOIIBIO YaCTOTHI, YCTAHOBJICHHOU
KoHTponbHas pabota Ne7 10 Teme 1 ONBITHBIM IIyTéM. HaxoauTbs BEpOSTHOCTH CIy4yallHOIO
«JIEMeHTBl  KOMOMHATODHKH M COOBITHSI Ha OCHOBE KJIACCHMYECKOTO OIpEICTICHUsI BEPOST-
TEOPHH BEpOSTHOCTEH" HocTU. ITpuBOAUTE IpUMEpPBI JOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHIA.
19. | HoBTOpeHue 21 1KP
[oBTOpeHue 19
HroroBass KOHTponbHas paboTa Ha 2 H1KP

MIPOMEXYTOYHOH aTTeCcTaluu 110
anredpe Ha ypoBHe OO0
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