


IHosicHuTEeIbHAA 3aIIUCKA

Pabouast mporpamma cocTaBiieHa Ha OCHOBE CIIEAYIONINX HOPMAaTHBHO-TIPABOBBIX M HMHCTPYK-

TUBHO-METOJMYECKUX IOKYMEHTOB:

1. 3akomna «O6 obpazosanuu 6 Poccuiickoti @edepayuuy om 29.12.2013 200a Ne 273 — D3.

2. Ilpumepnas npoepamma ochosHo20 0bujeco oopazosanus no mamemamuxe. MOuH P®.

3. Oyenka rawecmea NOO2OMOBKU GbINYCKHUKOS OCHOBHOU WIKOIbI NO Mamemamuxe
/I".B.Jlopoghees, I.M.Kysneyosa, JI.B.Kysneyosa u op. — M.: Jlpogha, 2000

4.  Ilpuxaz MO P® om 19.05.1998 2. Ne 1236 «O6 ymeepaicoenuu 06s3amenbH020 MUHUM)-
Mma cooepacanusi oopazosanus. Ochosnas wikona. Pazoen «Aneebpay.

5. Ilpumepnas npocpamma ocHosHO20 0Owe2o obpazosanus no npeomemy «Mamemamu-
Ka», npocpammol «Aneedpa,7 kin.», «Aneedpa,8 kin.», «Aneeopa,9 ki.» noo peo. I'. B. Jlopogheesa, C.
b. Cyeoposou, E. A. Bynumosuua u Op., yueonuxos: I. B. Jlopogees, C. b.Cysoposa, E.
A.Bynumosuy u op.

6. 3axona Kpacnooapckoeo xkpas om 16 uwns 2013 2. Ne 2770 — K3 «O6 obpaszosanuu 6
Kpacnooapckom kpaey (¢ usmenenusmu u 0ONOIHEHUAMU)

7. ITucomo munucmepcmea oopazosanus u Hayku Kpacrnooapcrozeo kpas om 07.07.2016 Ne 47-
11727/16-11 «O pexomenoayusx no coCMasieHuIo pabouux npocpamm y4eOHvix npeomemos, Kyp-
CO8 U KAICHOAPHO-MeMAMU4eCcKo20 NAAHUPOBAHULY.

8. [Mucomo munucmepcmea obpazosanus u nayku Kpacrnooapckozo kpas om 20.08.2017 No 47-
12136/14-14 «O ¢opmuposanuu yuebuvix nianos obueobpasosamenvhvix opeanuzayuti ¢ 2017-
2018 yuebHom 200y ».

9. Memoouueckue pexomenoayuu 01 obpazosamenvbHulx opeanusayuti Kpacnooapckozo xkpas
o npenooasanuu npeomema «Mamemamuray ¢ 2017 — 2018 yuebnom 200y.

10. Vuebnwuii nnan 5OY COLL Ne 53 na 2017-2018 yuebnuiii 200.

11. Ionoarcenue o pabouux npoepammax bOY COILI Ne 53.

Pabouass mporpamma o aiaredpe cocramiieHa Ha OCHOBE DyHIaMEHTAILHOTO sijipa COJepXkKa-
HUs o0miero odpa3oBanusi 1 TpeOoBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOHM 00111e00pa3oBaTeIb-
HOUW MpOrpamMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus, MpeICTaBICHHBIX B DenepaibHOM rocyaapcT-
BEHHOM 00pa3oBaTeIbHOM CTaHaapTe o01iero oopazosanus 2004r.

N3ydenne kypca anreOpbl Ha CTyMeHU oOIIero oOpa3oBaHUS HAMPABIEHO Ha JOCTIKEHUE
CIEAYIOIIUX LeJIei:

— OBJNIAQJICHHE CHCTEMOUW MaTeMaTU4YeCKUX 3HAHUU W YMEHHM, HEOOXOAMMBIX AJsl MPUMEHe-
HUS B IPAKTHYECKOHN EATEITHPHOCTH, H3YUCHHSI CMEKHBIX JUCIUTIINH, TPOJOJHKCHHSI 00pa30BaHUs;

— HWHTEJUIEKTyallbHOE pa3BUTHE, ((OPMUPOBAHHUE KAUECTB JIMYHOCTH, HEOOXOJUMBIX UETIOBEKY
JUTSI TIOJTHOIICHHOH JKM3HH B COBPEMEHHOM OOIIECTBE ¥ CBONCTBEHHBIX MAaTEMATHYCCKOH JIESTEIThb-
HOCTHU: SICHOCTH ¥ TOYHOCTU MBICIIH, KPUTUYHOCTH MBIIUICHUS, UHTYULIUU, JOTHYECKOTO MBIIILIEe-
HUS, DJIEMEHTOB JITOPUTMHUYECKOMN KYJIbTYPHI, IPOCTPAHCTBECHHBIX MPEACTABICHUH, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEM;

— (dopMHpOBaHHE TIPEJICTABICHUNA 00 HJIEAX W METOJAaX MATeMAaTUKH KaK YHHBEPCAIHHOTO
A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACIMPOBAHUS SBIICHUH H MPOIIECCOB;

— BOCIHTAHUE KYJIbTYPHI JUYHOCTH, OTHOIICHUS K MaTEMAaTHKE KaK K 9acTH OOIIedesIoBeYe-
CKOH KyIBTYpBI, UTPAIOIeii 0cOOYIO POJIh B OOIIECTBEHHOM Pa3BUTHU;

— (dopmupoBanre HYHKITMOHATLHOW IPaMOTHOCTH — YMEHHH BOCIIPHHUMATH M aHAITH3UPO-
BaTh MHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMUHBIX (opMax, TOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTHX PEaTbHBIX 3aBUCHMOCTEH, MPOU3BOIUTH MPOCTCHINTNE BEPOSATHOCTHBIC PACUETHI;

— (opmupoBaHuEe TpEACTaBICHUS O COBPEMEHHOW KapTHMHE MHUpa M METOJax €ro Muc-
cieoBaHus, (OPMUPOBAHNE TOHUMAHKE POJIA CTATUCTHKU KaK UCTOYHHMKA COIMAILHO 3HAYMMOKN
uH(GOpPMAIIUU U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

— pa3BHUTHE MPEJCTABICHHS O YKCIC W POJIM BBIYHUCICHUH B YEJIOBEUECKOM MpaKkTHUKe; Gop-
MHUPOBaHHE MPAKTUUYECKUX HABBIKOB BBIMTOJIHEHHUS YCTHBIX, MUChMEHHBIX, HHCTPYMEHTAIbHBIX BbI-
YHUCIICHUH, Pa3BUTHE BEIYUCITUTEILHOW KYIbTYPHI;

— OBIIAQJICHHE CHUMBOJHYECKHUM SI3bIKOM alreOphl, BoIpaboTKa (HOpMaTbHO-OMEPATUBHBIX all-
reOpanveckux yMEeHUH;

— HM3y4YeHHE CBOMCTBA U TpaduKH PIEMEHTAPHBIX PYHKIHA, HOPMHUpPOBAHHE YMEHUI HCIIONb-
30BaTh (DYHKIIMOHAJIHHO-TpaQHUECKUE MPECTABICHUS /ISl OMCAHKS W aHAJIM3a PEaIbHBIX 3aBU-



CHUMOCTEM;

— MOJy4YeHHEe TPEICTABICHUS] O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0aX UX M3yUeHUs, 00 0OCOOCHHOCTSIX BBIBOJOB U MPOTHO30B, HOCSAIINX BEPOSTHO-
CTHBIHN XapakTep;

— pa3BUTEE JIOTHYECKOTO MBIILICHUS U PEUU

— YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKIICHHUS, TPOBOJIUTH HECJIOKHBIE CHCTEMaTH3aIlNH,
MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BATh PA3IUYHBIC SI3bIKM MaTeMaTUKHU (ClIOBEC-
HBII, CHMBOJIMYECKHH, TPAaPUICCKUN) I WUTFOCTPAIIMKU, HHTEPIIPETAIIUU, apTyMEHTAIlMN U JI0Ka-
3aTelIbCTBA;

Ha ocnoBanuu nucema Muno6paszobanus Poccuu ot 01.01.01r. Ne 03-93 un/13-03 «O BBene-
HUU 3JIEMEHTOB KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH B COAEp)KaHUE MaTeMaTHyie-
CKOro 00pa3oBaHUsl OCHOBHOM IIKOJIBI», MIPUCTATHPHOEC BHUMAHHUE YACISICTCS OCBOCHUIO 3JIEMEHTOB
TEOPHUH BEPOATHOCTU U CTATUCTHUKHU.



1. IJTAHUPYEMBIE PE3YJbBTATHI U3YYEHUA YYEBHOI'O ITPEJIMETA AJITEBPA.

PanuoHanbHble YHCIa

BbImycKHUK HayduTCs:

1) MOHUMAaTh OCOOCHHOCTH JECATUYHON CUCTEMBI CUHCIICHUS;

2) BJIaJETh MOHATHUSMH, CBA3aHHBIMH C JIETMMOCTHIO HATYPaJIbHBIX YUCET,

3) BBIpa)XXaTh yKclia B SKBUBAJICHTHBIX (opMax, BeIOMpas Hanbojee NOAXOIAIIYI0 B 3aBU-
CUMOCTH OT KOHKPETHOI CUTYyalluu;

4) cpaBHHBATh U YHOPSAOYMBATH PAllMOHAIBHBIC YHCIIA;

5) BBIIIOJIHATH BBIYMCIICHHS C PAlMOHAIBHBIMU YHCIAMHU, COUYETasl YCTHBIE W NMHCbMEHHBIC
NpUEMBI BBIYMCIICHUH, TPUMEHSATD KaJbKYJIATOD;

6) MCIIOJBH30BAThH IMOHATHS U YMEHHUS, CBA3aHHBIEC C IIPONOPLUOHATBHOCTHIO BEIIMYUH, IPO-
[IEHTaMH B XOJI¢ PELICHUS MaTeMaTUUYECKUX 3aay U 3a/1ad U3 CMEXHBIX MPEIMETOB, BBINOJI-
HSTH HECJOXKHBIC MPAKTHYECKHE PACUETHI.

BoinyckHuk noayuum 603MOMCHOCHb HAYYUMbCAL

7) NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CUUCTeHUS ¢ OCHOBAHUAMU, OMIUYHBIMU
om 10;

8) yenybumv u pazeums npedcmasieHus 0 HamypaIbHblX YUCIAX U CEOUCNBAX OeNUMOCTU,

9) HayuumMbCa UCNONL306AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NPUObpecmu
NPUBLIUKY KOHMPOIUPOBAMb BLIYUCTICHUS, 8bIOUPAL NOOXOOAWUL O CUMYAYUU CROCOOD.

JlelicTBUTEeJIbHBIE YHCIA

BrImycKHUK HAy9IHTCS:

1) MCIOJI30BaTh HAYaJIbHBIC MPEJICTABICHUS O MHOXKECTBE JICH CTBUTEIIBHBIX YUCEI;

2) BIIaJIETh MOHIATUEM KBAJAPaTHOT'O KOPHS, IPUMCHSITh €TO B BBIYHCICHUSX.

Buvinycknuk noayuum 603mMoiCHOCMb !

3) pazeume npedcmasierue 0 YUcie U YUCIO8bIX CUCMEMAX OM HAMYPALbHBIX 00 OelicmEu-
MENbHbIX YUCEeL; O POJIU BbIYUCTCHUL 8 YEL08EUECKOU NPAKMUKE;

4) pazsums u yenyoums 3HAHUSA O 0eCAMUYHOU 3anuUcu 0eliCME8UmelbHblX Yucen (nepuoou-
yeckue U Henepuoouyeckue opoou).

N3mepenns, npuéIMKeHNs, OI[eHKA
BhIyCKHUK Hay4HTCS:

1) ucronb30BaTh B XO/€ PELICHHS 3a/1a4 dJICMEHTapHBIC MTPECTABICHHS, CBSI3aHHBIC C MTPUOIMKEH-
HBIMH 3HAYEHUSIMU BEJIMYHH.

1) Boinycknuk noayuum 603MONCHOCMb HAYYUMbCL

2) NOHAMb, YMO YUCLOBblE OAHHbLIE, KOMOPblEe UCHOLb3VIOMCSL OISl XAPAKMEPUCMUKU 00beK-
MO8 OKpYJHCaAlouje20 Mupd, AGHSIOMCI NPeUMyWecmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aANUCU
NPUOTUNCEHHBIX ZHAUEHUL, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb
0 NO2PeuHOCmuU NPUOIUNCCHUSL,

3) noHAmMb, YMO NOCPEUWHOCMb Pe3YIbMaAma GblYUCICHUL OOJINCHA OblMb COUSMEPUMA C NO-
2PEeUHOCMbI0 UCXOOHBIX OAHHBIX.

Anaredpanyeckue BbIpaskeHHUs!

BrinyckHUK HAy4YUTCA:

1) BIAJETh MOHATUSAMH TOXIECTBO», «TOXKIAECTBEHHOE IMpeoOpa3zoBaHHe», peliaTh 3ajaa-
4y, cojJieprkalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ popmynamu;

2) BBINOJHATH NMPeoOpa30BaHU BBIPAXKEHUU, COJEpKAIINX CTEIEHHU C LEeJNBIMU MOoKa3aTe-
JSIMH U KBaJIpaTHbIE KOPHH;

3) BBINOJHATH TOXIECTBEHHBbIE MpeoOpa3oBaHMs palMOHATIbHBIX BBIPAXKEHHI Ha OCHOBE
NpaBWiI AEHCTBUN HaJ MHOTOWIEHAMHU U ajredpandyeckuMu ApoOsMu;

4) BBINOJIHATH Pa3JI0KEHUE MHOTOWIEHOB HA MHOXHUTEIIH.

5) Buinycknux nomy4um 603MOACHOCMb HAYYUMbCA:

6) HayuyumvCs GbINOIHAMb MHO20ULA208ble NPeoOPA306aHUL PAYUOHATLHBIX BbIPANCEHUI
NPUMEHASA WUPOKULL HADOP choco608 U NPUEMOB;



7) npumeHAmMb ModcOeCmeeHHble NPeodPa308anus 05l peuetus 3a0ay U3 pasiuyHulx pas-
0enos Kypca (Hanpumep, 051 HAXOHCOEHUSL HAUOONbULe20/HAUMEHbULE20 3HAUEHUS BbIPANCEHUS).

YpaBHeHus

BrinycKHUMK Hay4yuTCs:

1) pemiatb OCHOBHBIC BU[bI PAIllMOHAIBHBIX YPAaBHCHHI C OJHOW TMEPEMEHHOH, CHCTEMBI
JIBYX YpaBHEHHU C JBYMS MEPEMEHHBIMH;

2) IOHUMAaTh ypaBHEHUE KaK BAXXHECHUIIIYI0O MATEMAaTHYECKYIO MOJIEIb JIJIsi OMMCAHUS U U3 Y-
YeHUsl pa3HOOOpa3HBIX peaJbHBIX CHUTYyallui, pelaTh TEKCTOBBIEC 3a/1aul aNreOpanyeckuMm Me-
TOZOM;

3) IPUMEHATH T'papUUYecKHe MpPEACTaBICHUS I HCCIEI0BaHMUS ypaBHEHUH, MCCIIEIOBa-
HUS U PEIICHUS CHCTEM YPaBHEHHM C JBYMS MEPEMCHHBIMH.

4) BoinyCKHUK NOAYYUM B03MOIHCHOCMb HAYYUMbCA'

5) 061a0emb CReYUaIbHbIMU NPUEMAMU PEUEHUs] YPAGHEHUTl U CUCIEM YPAGHEHUN, V8EePEHHO
NpUMeHAMb annapam YpasHeHuul Oas peueHus pAa3HooOpa3HblX 3a0ad U3 MAamemamuxu,
CMEIICHBIX NPeOMemo8, NPAKMUKU,

6) IPUMEHSTh TpaguyecKre MPEeACTABICHUS IS MCCIeIOBaHUS ypaBHEHUH, CUCTEM YpaBHE-
HUMH, cooeparcawux OykeenHvle Kodghhuyuenmoi.

HepagBencrBa

BrInyckHUK Hay4UTCS:

1) MOHUMATh U NMPUMEHSATH TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CBSI3aHHBIE C OTHOIIECHUEM He-
pPaBEHCTBA, CBOMCTBA YNCIOBBIX HEPABEHCTB;

2) pewaTh JUHEIHBIE HEPABEHCTBA C OJIHON NMEPEeMEHHON M MX CHCTEMBI; pelIaTh KBaJapaT-
HbIE HEPABEHCTBA C ONOPOH Ha rpaduUecKue MpeICTaBICHUS;

3) IPHUMEHSTH anmnapar HEpaBEHCTB JUIS PEIICHUs 3a/1a4 U3 Pa3JIMYHBIX pa3JeoB Kypca.

BoinyckHuKk noayuum 603MOMCHOCHb HAYYUMbCA:

4) paznooOpasHvLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, VY8EePEHHO NPUMEHAMb anna-
pam HepaseHcme Ol peueHUs pasHooOPA3HbIX MAMeMAmMu4eckux 3a0ay u 3a0ay U3 CMeHCHbIX
npeomemos, npaKmuKu;

5) npumenams epaguyeckue npeocmasienus 0 UCCIe008aAHUS HEPAGEHCME)Y CUCmeM He-
paserHcma, cooeparcaujux OyKeeHuvie Ko3p@uyueHmol.

OcHoBHbIC MOHATHSA. UHcI0BBIE PyHKINH.

BrinyckHUK HayuuTCA:

1) TOHMUMATh U UCIOJb30BaTh (YHKIIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJINYE-
CKHe 0003Ha4YeHUs);

2) CTPOUTH T'padUKU 3JIEMEHTAPHBIX (YHKLMH; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (QYHK-
M HA OCHOBE U3yUYEHUs MOBEIECHUS UX rpadHKOB;

3)noHuMaTh (QYHKIHIO KaK BaKHEHIIYI0 MaTeMAaTUYECKY MOJEIb JUIsl OMMCAHUS MPOLECCOB
U SIBJICHUH OKPY’KAIOIEro MUpa, MPUMEHATh (QYHKIIMOHAIbHBIN SI3bIK JUJISl OMMCAHMSI U MCCIIe10Ba-
HUS 3aBUCUMOCTEN MEXAy (PU3NUECKUMHU BETUUUHAMH.

Buinycknuk nonyuyum 603MOHCHOCIb HAYUUMbCA:

3) npoooums ucciedo8anus, CeA3aHHbvle C U3YUEeHUeM CEOUCME YHKYUL, 8 MOM Yucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOGE 2PAPUKOE U3YUEHHbIX (DYHKYull cmpoumsv Oonee
codcHble 2paguru (KyCoOUHO-3a0aHHble, C «8bIKOTOMBIMUY MOYKAMU U M. N.);

4) ucnonvzosamv QYHKYUOHANbHLIE NPEOCMAGNEeHUs U C8OUCMBA (QYHKYUU Ol peuleHus
Mamemamu4eckux 3a0ay u3 pasiuyHulX paszoenos Kypcd.

YncnaoBble MOCJ€10BATEIBLHOCTH
BrInyCKHHUK Hay4duTCs:
1) TOHUMATh M HCIOJIL30BaTh S3BIK MOCIEJOBATEIBHOCTEH (TEPMHUHBI, CHUMBOIUYECKHUE
0003HAYCHUA);
2) IpUMEHATHh GOPMYIIbI, CBI3aHHBIE C apU(PMETUUECKOW U TEOMETPHUIECKON TpOoTrpeccusi-
MU, U anmnapat, cQOpMHUPOBAHHBINA MPH U3YYECHUHU APYTHX pa3aeioB Kypca, K pelIeHUIo 3a/1ad,



B TOM UYMCJI€ C KOHTEKCTOM U3 pEalbHOM KU3HHU.

Buinycknuk nonyuyum 603MOMCHOCIb HAYUUMBCA:

3) pewamv KOMOUHUPOBAHHBLE 3A0AYU C NPUMEHEHUeM OPMYL N-20 4ieHd U CyMMbl nep-
8bIX N YIEHO8 aApUuhmemuyecKou U 2eoMempuyeckol npocpeccutl, NPUMeHss npu dMom anna-
pam ypasHeHull U HepaeeHCcms,

4) noHUMamv apu@dmemudeckylo U 2eomMempuiecKyro npo2peccuu KaKk QyHKyuu Hamypaib-
HO20 apaymMenma, C8A3bl8amsv aApUQMemuiecKyro npoepeccuio ¢ TUHEUHbIM POCOM, 2eoMempu -
YeCcKy1 — ¢ IKCNOHEHYUATbHBIM POCHIOM.

OnucarejibHas CTATHCTHKA
BrImycKHUK HAy4YHTCS HMCIOJB30BATh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHalln3a
CTaTUCTHYECKUX JaHHBIX.
BulnyckHuk noayuyum 603MONCHOCMb Hpuobpecmu NnepeoHAUANbHbIU ONbIM OP2aAHU3AYUU
cbopa OaHHLIX NpU NPOoGedeHUU ONpPoca 00WecmE8eHH020 MHEHUs, OCYWeCmEamsb uUx anaius,
npeocmasisimos pe3yibmamol ONpPoca 8 uoe madiuysl, OUazpammol.

Chyuaiinvie coobimus u 6epoAmHoOCHb
BrInycKHUK HAy4UTCS HaXOAUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTh CIy4aHOTO CO-
ObITHSA.

Buinyckuux nonyuum 603mooicnocms npuobpecmu onvim NpoeodeHus: CAV4auHblX IKCHnepu-
MEHmMO8, 8 MOM YUCe C NOMOWbIO KOMILIOMEPHO20 MOOIUPOBAHUS, UHMEPNPemayuu ux pe3yib-
mamos.

KomOunatopuka
BrinmycKkHUK HayduTCs periaTh KOMOMHATOPHBIE 3aJja4yd Ha HAXOXKAEHUE YHCIa 00BEKTOB
WA KOMOMHAIIUH.
Buinycknuk nonyuum 603MOJNCHOCMb HAYYUMbCA HEKOMOPLIM CNeYUalbHbIM NPUEMAM pe-
weHuss KOMOUHAMOPHBIX 3A0ay.

2. COAEPKAHUE YYEFHOI'O TIPEJIMETA, KYPCA

VIl kaace (102 )

1. Apo6u u npouentsi (11 4.)

OObIKHOBEHHBIE U JlecATUUHBIE 1poOu. CpaBHeHUE aApoOeil. Bruucienus ¢ paunoHaaIbHbI-
MU unciamu. CTereHb ¢ HaTypalbHBIM MOKa3aTeleM. 3aJauyd Ha mpoueHThl. CTaTucTHYecKkue Xa-
PaKTEpUCTUKU: CpeaHee apupMeTHYeCcKoe, MO/Ia, pa3Max.

OcHosHas yenb — CUCTEMATU3UPOBATH M 000OIIUTH CBEACHHUS 00 OOBIKHOBEHHBIX M JECsI-
TUYHBIX Apo0sX, 00ECHeUUTh Ha ITONH OCHOBE JalbHEHNIlee Pa3sBUTHE BBIYUCIUTENBHBIX HABBIKOB,
YMEHHUE peliaTh 3a/1a4d Ha MPOIEHTHI; CPOPMHUPOBATH ITEPBOHAYAIBHBIE YMEHHUSI CTATUCTUIECKOTO
aHaJIM3a YUCIIOBBIX JIAHHBIX.

B cootBercTBHU ¢ naeonorueit Kypca JaHHasi TeMa MpejacTaBiseT coooi 010k apudmernde-
CKUX BOIPOCcOB. OCHOBHOE BHUMAaHHUE Y/EIIETCs JallbHEHIIeMy pa3BUTHIO BEIYMCIUTEIbHON KYyJb-
TYpBI: OTPabaTHIBAIOTCSI YMEHUSI HAXOUTh JCCATHYHBIC YKBUBAICHTHI WJIH JIECITHYHBIE TIPUOITHIKE-
HUSI OOBIKHOBEHHBIX APOOEH, BBIMOJHATH JACHCTBUS C YMCIAMH, B TOM YHCJE C HCIOJIb30BAHUEM
KaJIbKYJISITOpA.

[Iponomxkaercss HauaTas B 6 kiacce paboTa MO BBIUYMCIICHUIO YMCIIOBBIX 3HAYCHUN OYKBEH-
HBIX BBIp@XCHUH. BBIYMCIHTENbHBIC HABBIKH YYaIIUXCS MOJMYYarOT JalibHEHIee pa3BUTHE TpU
U3yYEHHUH CTETIEHH C HATypaJbHBIM IMOKa3aTeeM; yJalluecs JO0JDKHBI HayUYUThCsl HAXOIUTh 3HaUe-
HUS BBIPQXCHUH, COJIEpKAIIUX JACHCTBUE BO3BEICHUS B CTEIICHb, a TAK)KE 3aIHCHIBATh OOJBIINE U
MaJible YKciia ¢ Hcroib3oBaHueM creneneit uncia 10. [Ipomomxkaercs pemenne 6osee CI0KHBIX 110
CpaBHEHHIO C TPEABIIYIIAM TOIOM 33/1a4 Ha MPoIeHThl. OCHOBHOE COep KaHUe TIOCIETHETO OI0Ka
TE€Mbl — 3HAKOMCTBO C HEKOTOPBIMU CTAaTHMCTUYECKUMH XapaKTEPUCTUKAMHU. YUalIuecs, JOJKHBI
HAYYHTHCS, B HECIIOKHBIX CITydasiX HaXOJIUTh cpeliHee apuMeTHIecKoe, MOIy U Pa3Max YUCIIOBOTO

psnaa.



2. [Ipsimasi ¥ oOpaTHasi NPONOPUHOHAIBHOCTH (8 4.)

[Tepexo oT cnOBECHON (OPMYITHPOBKH COOTHOIICHUH MEXy BEITMYMHAMH K ajireOpande-
ckoif. IlpeacraBienne 3aBHCHMOCTH MEXIy BEJIMYMHAMHU € momolibio ¢opmyn. [Ipsamas mpo-
HOpLHOHAIBHOCTh. OOpaTHas MPONOPLUOHANBHOCT. [Ipomopruu, pelieHne 3azad ¢ MOMOIIBIO
nponopuui. IIponopuronansHoe nenexHue

OcnosHas yenb — cCHOPMHUPOBATH MPEACTABICHUSA O NPSAMONH M 00paTHOM MPONOPLHUOHAIIb-
HOCTSX BEJIMYMH; BBECTU MOHATHE IPONOPLUHN U HAYUUTh yYaIIUXCS UCIOIb30BaTh MPOMOPLUU IIPH
pEeLIeHUH 3ajay.

W3yuenne TeMbl HAYMHACTCS ¢ 00OOIIEHUS U CHCTEMAaTU3allii 3HaHUH yJanuxcs o Gopmy-
Jax, OMMCHIBAIOIIMX 3aBUCUMOCTH MEXIY BeJIMYMHAMU. BBoAMTCS MOHATHE EPEMEHHON, KOTOpOe
C 3TOI'0 MOMEHTA JIOJIKHO aKTMBHO MCIIOJIB30BaThCS B peun yyamuxcs. B pesynprare nuzydenus ma-
Tepuana yJauiecsl JOJKHbI YMETh OCYIIECTBIIATH IEPeBOJ 3a/1ad Ha sA3bIK (POPMYJ, BBINOIHATH
YHCIIOBBIE TIOJCTAaHOBKH B ()OPMYIIBI, BEIpaXXaTh NepeMeHHbie u3 Gopmyi. Ocoboe BHUMaHUE ye-
asiercss GOpMUPOBAHUIO NIPEACTABICHUN O MPSIMOI M 00OpPaTHOM MPONOPLUOHATIBHON 3aBUCUMOCTSIX
U (hopMyaM, BEIpAKAIOIIUM TaKKUE 3aBHCHUMOCTU MEXy BelnunHamMu. @opMupyeTcs npeacraBie-
HUE O NMPOIOPLHH U PELICHUH 3a/1a4 C IIOMOLIbIO MPOIOPLIUH.

3. Beegenue B aireopy (9 u.)

Anrebpanyeckue BbIpakeHUs. bykBeHHble BblpaxkeHUs. UucioBoe 3HaueHHUE OYKBEHHOI'O
BbIpa)keHUs. PaBeHCTBO OyKkBeHHBIX BblpaskeHHH. [IpeoOpa3zoBaHne OyYKBEHHBIX BBIpAXKEHUM: pac-
KpBITHE CKOOOK, NMPUBEACHUE MO00HBIX ciaaraeMblX. [loncTaHOBKa BhIpa)K€HUI BMECTO NEPEMEH-
HBIX.

OcnosHnas yenv — cHOPMHUPOBATH Y YUAIIMXCSl TIEPBOHAYAILHBIC MPEICTABICHHUS O S3BIKE
ayreOpbl, 0 OYKBEHHOM HMCUHUCIIEHUH; HAYYUTh BBINOJIHATH 3JIEMEHTapHble 0a30Bble IMpeoOpa3oBa-
HUSI OyKBEHHBIX BBIPAKECHHM.

B 7 xnacce HauMHaeTCs cUCTEMAaTUYECKOe M3ydeHHE ajredpanyeckoro mMarepuana. Brexe-
Hue OYKBEHHBIX PAaBEHCTB MOTUBUPYETCS ONBITOM padOThI C YUCIaMH, OCO3HAaHUEM U 00001IeHuEM
nprueMoB BeluMcieHUH. Ha 3ToM 3Tame packpbIBaeTcsi CMbICI CBOMCTB apu(MeTHUECKUX ACHCTBUM
KaK 3aKOHOB IIpeoOpa3oBaHuil OYKBEHHBIX BbIpAXXEHUN, (OPMUPYIOTCS YMEHHUSI YIPOILIATh HECTIOXK-
HbI€ IIPOU3BE/ICHUS, PACKPBIBATH CKOOKH, PUBOJUTH OJOOHBIE CllaraeMble.

4. YpaBuenus (10 4.)
Anrebpanyeckuil crnoco0 pemieHus 3ajad. YpaBHEHHUS ¢ OJHOU mepemeHHOW. KopHu ypaBHeHus.
Pemenue ypaBHeHMi. PerieHne TeKCTOBBIX 3ajay anredpandeckumM CriocoOoM.
Ocnoénas yenb — TO3HAKOMUTD YYalllUuXCsl C MOHITUSIMU «ypaBHEHHE» U «KOPEHb YpaBHEHUS», C
HEKOTOPbIMU CBONCTBAMHU YpaBHEHHI; COpPMHPOBATH yYMEHHE pellaTh HECIOXHbIE JIMHEHHbIE
YpaBHEHHUS C OJJHOM MEepeMEHHOI; HauaTh O0y4yeHUE PElIeHUIO TEKCTOBBIX 3aJad anre0panyeckum
CIOCOOOM.
PaccmaTpuBaroTcsi HEKOTOpbIE IMPUEMBbI COCTABIEHUS YPABHEHMSI MO YCJIOBHIO 33/1a4d, BO3MOXK-
HOCTh COCTAaBJICHUSI pa3HbIX ypaBHEHUH 110 OJHOMY M TOMY € YCJOBHIO, (pOopMHUpYETCS yMEeHHe
BbIOMpaTh HauboJsee IPeNOUYTUTENbHBIN 111 KOHKPETHOH 3a/1auu BapuaHT ypaBHeHus. [lepexon k
areOpanyeckoMy METO/y PELIeHUs 3a/1a4 OJJHOBPEMEHHO CIY>)KUT MOTHUBOM JJIsi 00y4eHUs! CIIOCO-
Oy pemienusi ypapHeHUH. OCHOBHOE€ BHUMAHHE B ATOW TEME YIEISIETCS PEIICHUIO0 JTUHEHHBIX ypaB-
HEHU ¢ OIHOM MEPEMEHHON, OKA3bIBAIOTCSI HEKOTOPBIE TEXHUYECKUE IIPUEMBI PEILIECHUS.

5. Koopaunarsl u rpapuxu (104.)

YucnoBble MPOMEXYTKH: HHTEPBaJ, OTPE30K, Jiyd. DopMysia pacCTOSHUS MEX1y TOUKaMU Ha KOOp-
JUHATHOM npsMoi. KoopanHaTel cepenuHbl oTpe3ka. PaccrosiHue Mexay TOUYKaMHu KOOPAMHATHON
npsMoi. JlekapToBbele KOOPJAMHATHI HAa INIOCKOCTH. MHOXKECTBAa TOYEK Ha KOOPIWHATHOM IIOCKO-
ctu. Popmyna paccTosiHHUE MEXAY JABYMS TOYKaMH IUIOCKOCTH. I'paduku 3aBucuMocTelt y = X,
y=x*,y=x°,y = | x |. Tpaduiku peanbHbIX 3aBUCHMOCTEIA.

OcHnosHas yenb — Pa3BUTh YMEHUS, CBSI3aHHbIE ¢ pabOTON Ha KOOPAMHATHOM MpSMON M Ha KOOp-
JIMHATHOM IIOCKOCTH; MO3HAKOMHTH C TpaUKaMM 3aBHCHMOCTEH y = X, y=-x, y=x°, y = x°,
y=| x|; chopMupoBarh nepBOHaYAILHBIE HABBIKM WHTEPIPETAIMN TPaQUKOB peabHBIX 3aBUCHMO-
CTEH.



ITpu n3ydeHun Kypca MaTeMaTHKU B 5 — 6 Kjaccax ydaluecs IO3HaKOMMJINCH C MJeed KOOpAu-
Hat. B 310l TemMe paccMaTpuBaIOTCS pa3iMyHbIE MHOXKECTBA TOUEK HA KOOPAMHATHOW MPsIMOM U Ha
KOOPJAWHATHOM IIIOCKOCTH, MIPU 3TOM (POPMHUPYETCSI yMEHUE TIEPEXOAUTH OT AreOpandeckoro onu-
CaHUsl MHOXKECTBA TOYEK K I€OMETPUUYECKOMY H300pakeHHi0 U HaobopoT. PaccmarpuBaercs dop-
MyJla pacCTOSIHUSL MEXAY TOUKaMHM KOOPAMHATHOM npsaAMoi. I1pyu usydeHun Temsl ydaniyecst 3HaKko-
MSTCS ¢ TpauKaMy TaKUX 3aBUCUMOCTEH, KaK y =X, y=—X, y = x4, y= X, ¥ =|x|. B pe3ynbrare
y4aliuecs: OJKHBI YMETh JJOCTATOYHO OBICTPO CTPOUTH KAXKABINH M3 NEPEYUCICHHBIX I'padHUKOB,
yKa3bIBas ero xapakrepHsle Touku. ChopmupoBaHHbBIE YMEHUS MOTYT CTaThb OCHOBOM JJisl BBIMOJI-
HEHMS 3a/IaHUil Ha MOCTPOEHUE TpapHKOB KYyCOYHO-33JaHHBIX 3aBHcHMoOcTel. CriennanbHOe BHU-
MaHHUE B JIaHHOI Teme ynensiercs padote ¢ rpadukamMu peaqbHbIX 3aBUCUMOCTEN — TeMIlepaTyphl,
JBWDKEHUS U TIp., IPHYEM aKIEHT JIOJKEH OBbITh CIeflaH Ha CUMTBHIBaHUE C rpaduKa HY)KHOW WH-
dopmaruu. BaxkHo, 4ToObBI yyamiyecs: MOJy4MsIM MpeAcTaBiIeHre 00 MCIOJIb30BaHUU TPadUKOB B
CaMbIX PA3JIMYHBIX O0JIACTSIX YEJIOBEUECKOH IEeATETbHOCTH.

6. CBoiicTBa cTenmeHu ¢ HATYPAJIbHBIM Moka3atesem (10 4.)
[TpousBeneHre 1 4YacTHOE CTENEHEH ¢ HATypalbHBIMH MoKa3zareiasiMu. CTeneHb CTeNeHU, MPOU3Be-
JeHus U IpoOu. Pemenne kKoMOMHATOPHBIX 33124, popMyJia IepeCcTaHOBOK.
Ocnoenas yenb — BbIpadOTATh YMEHHE BBITIONHATH JEHCTBUS Ha/l CTENEHSIMH C HATYpallbHBIMU T10-
Ka3aTCJIsIMU,; HAYYUTDb IPUMCHATH IIPaBHUJIO YMHOKCHUS IIPU pCIICHUA KOM6I/IHaTOpHI)IX 3a1a4.
Yyamumcs yke 3HaKOMO OIpeJielIeHHe CTEIIEHU ¢ HaTypajlbHbIM MOKa3aTeleM, U y HUX €CTh HEKO-
TOPBIN OMBIT MPEOOPa30BaHUS BBIPAKEHUH, COACPKALIUX CTEIEHU, HA OCHOBE ompenesienus. Oc-
HOBHOE COJIep’KaHHe JaHHOW TEMbl COCTOMT B PACCMOTPEHHH CBOWCTB CTEMICHH U BBHITIOTHEHUH JIEHi-
cTBul co creneHamu. ChopMupoBaHHbIE YMEHUS MOT'YT HATH NPUMEHEHUE NPU BBINOJIHEHUH 3a-
JAHUI Ha COKpallleHue IpoOeil, YUCIUTENN U 3HaMEHATeNn KOTOPBIX — MPOU3BENIEHUs, COJepiKa-
e creneHu. B aToi ke Teme mponomkaeTcs o0ydeHne peieHrni0 KOMOMHATOPHBIX 3a/1a4, B 4acT-
HOCTHU 3aJ1a4, PelIaeMbIX Ha OCHOBE KOMOMHATOPHOIO MpaBWiia yMHOXeHHs. JlaeTcs crenuanbHoe
Ha3BaHHWE OJJHOMY M3 BHUJIOB KOMOMHAIMIl — NEpeCTaHOBKU U paccMarpuBaeTcs (Gopmysia Jjs Bbl-
YHCIICHUS YKCia MEPECTaHOBOK. JTO mepBasi KomOuHaTopHas hopMyia, coodiaemas yqammmcs.

7.Muoro4iensbl (16 u.)
OpnHownenbl U MHOroujeHsl. CreneHs MHOrowieHa. CloXeHue, BBYUTaHuEe U YMHOKEHUE MHOIO-
ysieHOB. PopMyJIbl COKpAILIEHHOTO YMHOXKEHHUs: KBaJpaT CyMMBbI U KBaJipaT pa3HOCTH, KyO CyMMBbI
U KyO pasHocTu. Pemienune 3a7au ¢ MOMOIIBIO YpaBHEHHM
OchnosHas yenb — BBIPA0OTaTh YMEHHUS BBINOJIHATH ASUCTBUS C MHOTOWIEHAMH, IPUMEHATH (Gop-
MyJIbl KBaJlpaTa CyMMBbI U KBajipaTa pa3HOCTH, Ky0a CyMMbI U Ky0a pa3HOCTH AJis MpeoOpa3oBaHUs
KBaJpaTa U Ky0Oa JBy4JieHa B MHOTOUJIEH.
W3yuenne naHHOW TEMbI ONMPACTCS HAa 3HAHUSA, MOJYYEHHBIE NPU M3y4eHUU Tembl «BBeneHue B
anreOpy». Mcnonb3yroTes cBoiicTBa anredpandeckux CyMM U MPOU3BENICHHM, IpaBUiia pacKpbITHs
CKOOOK M IpHBEJIEHUS MOAOOHBIX cilaraeMbIX. TepMUHAMU «OJHOWIEH» U «MHOTOYJICH» Ha3bIBa-
IOTCSl TaKue ajiredpanyeckue BhIPAXKEHUs, ¢ KOTOPBIMU YYalluecs, 1o CyTH, yxe uMmenu aeno. Oc-
HOBHOE€ BHHMAHME B JAHHOW T€M€ YIEJSIETCS PACCMOTPEHHUIO AJITOPUTMOB BBIIIOJIHEHUS JECHCTBHN
HaJl MHOTOYJICHAMU — CJIO’KEHHUs, BBIUYUTAHUS, YMHOKEHUs, IIPU 3TOM IOJYEPKUBAETCS CIEAYIO-
UM TeopeTHdeckuil (hakT: cymMMy, pa3HOCTh U MIPOU3BEIEHNE MHOTOWIEHOB BCETJa MOXXHO Mpe/i-
CTaBUTh B BUJIC MHOTOWICHA. B X0/€ IPaKTUYECKON NEATEIbHOCTH Y4alluecs A0 KHBI BBIIIOJIHUTD
3a/laHis] KOMILJIEKCHOTO XapakTepa, MPEeAyCMAaTPUBAIOIINE BBINOJHEHHE HECKOIBKHUX JEHCTBUM.
Opnako ciaenyeT UMETh B BUJy, YTO Ha 3TOM 3Talleé OCHOBHBIM PE3YJIbTaTOM SIBJIETCS OBJIAJIEHUE
COOCTBEHHO aJIroOpUTMaMu JEUCTBUN HaJ MHOTOUYIEHAMHU, a MPEOOPa30BAHUSIM LIEIBIX BBIPAKEHUN
Oyzer yneneHo BHUMaHue enle U B 8 kiacce. OBinageHne JeMCTBUSAMU C MHOTOYJICHAMHU COMPOBOXK-
JaeTcsl pa3BUTHEM yYMEHUU pellaTh JIMHEHHbIE ypaBHEHUS U NMPUMEHSThH anreOpanyeckuili MeToj
pELICHUs TEKCTOBBIX 3a1a4.

8. Pa3joxkeHre MHOTO4JIEHOB Ha MHOKUTe U (16 u).
Brinecenue o6miero MHOKHUTENS 3a ckoOku. Crioco0 rpynmupoBku. @opmyna pa3HOCTH KBAAPATOB,
dbopMyIbl cyMMBI KyOOB U pa3HOCTH KyOOB. PaznoskeHue MHOTOYIEHA HA MHOXKUTEIH C TPUMEHe-



HUEM (OpPMYJI COKpPAIIEHHOTO YMHOXEHHs, HECKOJBKUX CIIOCOO0B. PelmieHne ypaBHEHHH ¢ MOMO-
HIbIO PA3JIOKEHUS HA MHOKHUTEIIH.

OcHnosHas yenb — BBIPAdOTATh YMEHHE BBINOJIHATH PA3JI0KEHUE HA MHOXKUTEIU C IIOMOIIBIO BbIHE-
CEHHS OOIIEr0 MHOXKHUTES 32 CKOOKH U CIIOCOOOM TPYIIIUPOBKH, a TAKXKE C MPUMEHEHHeM (popmyIt
COKPAILLEHHOT'O0 YMHOXEHHUSI.

Bonpoc o pa3nokeHnd MHOTOUYJICHOB HA MHOXHTENHU J1aeTCs B BHJIE OTIEIBbHON TEMbI, B KOTOPYIO
OTHECEHO TaK)K€ 3HAKOMCTBO C (hOpMyJaMH Pa3HOCTH KBaJpPaTOB, PA3HOCTH U CYMMbI KyOoB. Pac-
CMaTPUBAIOTCS HEKOTOPBIE CIEMAIbHbIE IPUEMBI ITPE0Opa30BaHNs MHOTOUYIEHOB, IOCIIE KOTOPBIX
CTaHOBUTCS BO3MOXKHBIM IMPUMEHEHHUE CIIOCO0a TPYNIHPOBKHU: pa3OneHne KaKoro-To 4jIeHa MHOTO-
YJIeHa Ha JIBa cjaraeMblx u Oosee, a Takke MpueM «IIpudaBUTh — BbIYecTby». ClieyeT MpOoJ0IKUTh
(dbopMHpOBaHUE YMEHHIA COKpAIIATh IPOOH U PACCMOTPETh MPUEMBI PEIICHUS] YPAaBHEHUI Ha OCHOBE
paBEHCTBA MPOU3BEICHUS HYIIIO.

9. YacrtoTa u BepOATHOCTH (74.)

OTHOCHTENBHAS  4YacTOTa  CIy4alHOro  coObITHS.  BeposATHOCTh  CIy4alHOTO  COOBITHS
OcHognas yeib — TO0Ka3aTh BO3MOXKHOCTh OLIEHUBAHHSI BEPOSTHOCTU CIIYYaHOTO COOBITHS 110 €ro
4acTore.

OCOOEeHHOCTBIO MpeaaracMoii METOJUKH SIBJSETCA CTAaTUCTUYECKUN MOJAXOJ K MOHSTHUIO BEpOSIT-
HOCTH: BEPOSITHOCTD CIIy4aifHOTO COOBITHS OIEHHBAETCS 110 €0 YacTOTE MPH MPOBEACHUH OOJIBIION
cepuH dKcrepuMeHToB. [Iponecc crabunm3anuy 4acTOTHI MOJIE3HO WLTIOCTPUPOBATH C IOMOIIBIO
rpaduka.

10. IToBTOpenue (54.)

VIII kaace (102 4, 3 yaca B Hee10)

1. Aareopauueckmue apoou (204.)
Anrebpanyeckas poOs (aredpandeckoe BeIpakeHue). JlonmycTuMbie 3HaYSHUS TTIEPEMEHHBIX, BXO-
JISIKX B anrebpandeckyro Apodb. OCHOBHOE CBOMCTBO airedpanyeckoit apodu. CokpamieHue apo-
Oeil. CrnoxkeHue, BBIUMTAHUE, YMHOKEHUE U JiejeHue anreOpanueckux apodeit. ToxaecTBo, noka-
3aTeIbCTBO TOXKAECTB. CTENEHD C LENBIM MOKA3aTeNEM U €€ CBOWCTBA. BhIieneHrne MHOXKHATES —
CTENEeHM JECATH — B 3aIMCH YUCIIA.
Ocnosnas yenb — cHOPMUPOBATh YMEHHUS BBINOJIHATH JEHCTBHS € alreOpandeckuMu ApoOsSMH,
JEICTBHUS CO CTENEHSMHU C LIEJIBbIM MOKa3aTeeM; pa3BUTh HABBIKM PEIIEHUs TEKCTOBBIX 3a/ay aj-
reOpanyeckuM METOIOM.
Ota Tema SBISETCS €CTECTBEHHBIM MPOJOKEHHEM U pa3BUTHEM HA4aTOTo B 7 Kjacce CUCTEMAaTH-
YEeCKOr0 M3y4YeHMs MpeoOpa3oBaHMN pallMOHAIBHBIX BbIpakeHUH. M3ioxeHue 1eaecoodpazHo
CTPOUTH, KaK W MpH W3YYEHUH MpeoOpa3oBaHNUi OYKBEHHBIX BBIpaXE€HHIl B 7 Kilacce, ¢ OMOpod Ha
OMBIT paboThI ¢ yucaamMu. [ TaBHBIM pe3ynbTaToM O0y4YeHHS JOJDKHO SIBUTHCS BJIAJCHHE alITrOpPHUT-
MaMU CJIOKEHUS, BBIYMTAHHS, YMHOXKEHHS M JCJNEeHHs anreOpanyeckux apodeit. KomuuectBo u
YPOBEHb CIIOKHOCTH 33JaHUM, TPeOYIOIIMX BBIMOJHEHHS HECKOJbKUX EHCTBUHM, ONpenensioTcs
CaMHUM y4YHUTEJIEM B 3aBUCUMOCTH OT BO3MOXKHOCTeH Kitacca. IIpu 3ToM HEo0X0auMO UMETh B BULY,
YTO B COOTBETCTBUH C OOILEH HMaeel pa3BUTHS COAEpIKaHUS Kypca MO CHpald B 9 Kiacce mpemay-
CMOTpEH €11€ OJIUH «IIPOX0]1» MPeoOpa30BaHUsl pallMOHATIBHBIX BBIPAKEHUH.
CamocTosTenbHbIN (pparMeHT TeMbl MOCBSAIIEH U3YUYEHHIO CTENEHM C LIEeJbIM MOoKa3areneM. MoTH-
BOM JIJIsl BBEJICHUS 3TOTO MOHATHUS CIYXXHUT 11€J€CO00pa3HOCTh MPEACTAaBIECHUS OONBIINX U MaJIbIX
quceNn B, TaK Ha3blBa€MOM CTaHAApTHOM BHJe. C 3TUM CIIOCOOOM 3alMCH YUCEN YYallhecs yxe
BCTpEUaAINCh Ha ypOKaxX (PU3UKU.
3aBepmiaeTca TeMa (parMeHTOM, IMOCBSILEHHBIM PEUICHHWI0 YpPaBHEHUH M TEKCTOBBIX 3aaad. [lo
CPaBHEHMIO ¢ KypcoM 7 Kilacca 3/1ech Ipenjararrcs 0ojee CI0KHbIE B TEXHUYECKOM OTHOLIEHUHU
ypaBHEHHs (XOTs, Kak M B 7 KJlacce, 3TO MO-NPEKHEMY IIeIble YPaBHEHUS, HO coJeprKallue JIpoo-
Hble KO (OULIUEHTHI).

2. KBagpaTtuslie kopuu (15 4.).
KBanpatuslit kopeHb u3 uncia. [lorstre 06 uppanuoHaasHOM YHcie. JlecaTHIHbIe MPUOIKEHUS
KBaJPaTHOTO KOpHs. JIeHCTBUTEIBHBIC YMCIA, KaK OCCKOHEUHBIE NecATHYHbIe apodu. CBoiicTBa



apru(METHUECKOTo KBaIPATHOTO KOPHS M MX MPUMEHEHHE K IpeoOpa3oBaHuto BelpaxkeHuil. Kopensb
TpeTbell CTENeHH, MOHATUE O KOPHE n-ii CTeNeHN U3 uucia. HaxoxaeHue npuOInKeHHOro 3Haye-
HUS KOPHSI ¢ IOMOIIBIO KaJIbKyJsATopa. [ paduku 3aBUCHMOCTEH.

Ochosnas yenb — HAYYUTh NPeoOpPa30BaHUAM BBIPAXKEHUH, COAEPIKALIMX KBaJpaTHbIE KOPHU; HA
nprMepe KBAJAPaTHOTO U KyOMUECKOro KOpHEl chopMHUpOBaTh MPEACTABICHUS O KOPHE N-i cTemne-
HU.

[ToHsiTHE KBaIPaTHOTO KOPHS BO3HUKAET B Kypce MPH 0OCYKICHUH JABYX 33J]ad T€OMETPHUYECKOH (0
HaXO0XKJCHUU CTOPOHBI KBaJpaTa o ero IJIoUa 1) 1 anredpandeckoil (o yucie KoOpHel ypaBHEHUs
BHIA X° = 4, TIe d — IIpOU3BOJIBHOE 4Kcio). IIpu paccMoTpeHny nepBol U3 HUX JAIOTCS Hadaslb-
HbIE TIPE/ICTaBIECHUS 00 UPPALMOHAIBHBIX YUCIIAX.

B coneprkanue TemMbl BKIIOYEH HETPAAULIMOHHBIN Ui anredpsl Bonpoc — teopema [udaropa. 3to
IIO3BOJIAET IPOAEMOHCTPUPOBATH E€CTECTBEHHOE NPUMEHEHUE KBaJpPATHBIX KOPHEH UId HaXOXJe-
HU JUIMH OTPE3KOB, IIOCTPOCHHUS OTPE3KOB C UPPALMOHAIBHBIMU JJIMHAMHU, TOYEK C UPPALUOHAIIb-
HBIMHM KOOpAHHATaMu. Vcnonp30BaHne KaJIbKYJSITOPa MO3BOJIAET 110KA3aTh, YTO KaJIbKYJIATOP - 3TO
HE TOJIKO MUHCTPYMEHT JUIsl U3BJICUEHHS KOPHEH, HO CPEICTBO, MO3BOJIIONIEE IIPOUIIIIOCTPUPOBATH
HEKOTOpBIE TEOPETUUECKHE Ulleu. B Xoae n3yuenus: JaHHOU TEMBI IIPEAYCMATPUBAETCS 3HAKOMCTBO
C TIOHSITHEM KYOMUYECKOT'0 KOPHS, OJTHOBPEMEHHO ()OPMHUPYIOTCS HaYaJIbHBIE MPEICTABICHUS O KOP-
He N-ii cTeneHy. PaccMaTpuBaroTCs rpaduKy 3aBUCHMOCTER y = +/x..

3. KBanpatusie ypaBHenus (19 u.).
KBaznpaTtHoe ypaBHeHHe. BbljeiieHue osHoro KBaapara B KBaJpaTHOM TpexwieHe. PopMyJisl KOp-
Hell KBaJpaTHOro ypaBHEHUs. PellieHne TEKCTOBBIX 3a/1a4 COCTABJIEHUEM KBAJPATHBIX YpaBHEHUH.
Teopema Buera. Pa3noxeHne Ha JIMHEHHbIE MHOKUTENN KBaJApaTHOrO TpexwieHa. OcHo6Has yenb
— Hay4duTh pelIaTh KBaJPaTHbIE YPaBHEHUS U UCMOJIb30BaTh UX IIPU PEILIEHUU TEKCTOBBIX 3a]1a4.
B TeMy BKJIIOYEH Bechb MaTepuall, TPAAULIMOHHO OTHOCSIIMICSA K 3TOMY pas3zieny Kypca. B to xe
BpeMs MPEUIararoTCs M HEKOTOpPbIE CYIICCTBEHHBIE M3MEHEHUS: PACCMOTPEHUE Teopembl Buera
CBA3BIBACTCS C 3a/la4eil pa3yIoKEHUs KBAJAPAaTHOIO TPEXUICHA HA MHOXKHUTEIH; B CHCTEMY YIIPaKHE-
HUH JI0JKHBI IOCTOSIHHO BKJIFOYATHCS 33JIJaHUS Ha PEIIEHNE YPaBHEHUN BBICIINX CTENEHEH; cleayeT
AKTHUBHO HCIIOJIb30BaTh METOJ NMOACTAHOBKH.
bonbiioe Mecto JOMKHO ObITh OTBEIEHO PELICHUIO TEKCTOBBIX 3aJ]1ad, PU 3TOM paccMaTpUBAIOTCS
HEKOTOpPbIe 0COOEHHOCTH MAaTEMAaTUYECKUX MOJEJEeH, ONMCHIBAIOLINX PeaIbHbIE CUTYaIUH.
B cBs3m ¢ paccMOTpeHHEM BOIIpoca O Pa3l0KEHUH Ha MHOXKUTENIM KBAJPAaTHOIO TPEXWICHA MOSB-
JsIeTCs BOBMOXKHOCTD JUIsl IajbHEHUIIEro pa3BUTHUS JIMHUU MTpeoOpa3oBaHUil airedpanyeckux BbIpa-
JKEHUH.

4. Cucrems! ypaBHeHuii (20 4.).

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. JIMHeHOe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMH U €ro rpaduk.
[Tpumeps! perieHus ypaBHEHHMM B LenbIX uncinax. Cucrema JIMHEWHBIX YpPaBHEHUH C JBYMsl Iepe-
MEHHBIMHU; PELIEHUE CUCTEM JBYX JUHEHHBIX YPaBHEHUN C ABYMS NEPEMEHHBIMH alredpandeckum
cniocobam, rpaduueckas nHTepnperanus. [IpuMepsl pereHuss HeMMHEWHBIX cucTeM. Perenne Tek-
CTOBBIX 337a4 C IIOMOIIBID CHCTEM YPAaBHEHHH. YPaBHEHHUE C HECKOJIBKMMH IIE€PEMEHHBIMH.
OcHOBHas1 LeJb — BBECTH IOHATHUS JIMHEHHOTO ypaBHEHHUs C JBYMs IE€peMEHHBIMH, rpadukxa
YpaBHEHHUS, CUCTEMbI JIMHEWHBIX YpaBHEHHUH C IBYMs MEPEMEHHBIMHU; OOYUYHUTH PELICHUIO CHCTEM
JUHEWHBIX YpaBHEHUH C JABYMS NEPEMEHHBIMH alreOpanvyeckuM U FeOMETPUYECKHM CIIOCOO0M, a
TaK>Ke MCIIOJIb30BAHMIO ITPHEMA COCTABIICHHS CUCTEM YPAaBHEHH IPY PEIIEHUH TEKCTOBBIX 3a]1a4.
OcHOBHOE coziep)KaHNUE JaHHOW TEMbI Kypca CBA3aHO C PAaCCMOTPEHHMEM JIMHEHHOTO YpaBHEHMS U
pELIEHUEM CHCTEM JIMHEMHBIX ypaBHEHUN. B TO e BpeMsi NPUBOAATCS NMPUMEPHI U HEIMHEWHBIX
yYpaBHEHMI, paccCMaTpUBaIOTCA UX IpadUKH, PElIaloTcs CUCTEMBI, B KOTOPBIX OJHO YpaBHEHHE HE
ABIISIETCS JINHEWHBIM.
OCOOEHHOCTBIO M3JI0KEHHSI SIBJIETCS aKIIEHTHPOBAaHHE BHUMAaHUs Ha OJIOKE BONPOCOB, 110 CYTH OT-
HOCSIIIUXCS] K aHAJTUTHYECKON reoMeTpuu. Tema HauMHaeTcsl ¢ BOIPOCca O MPSIMBIX Ha KOOpPIUHAT-
HOW IMJIOCKOCTH: pacCMaTpUBAETCs YpaBHEHUE MPAMOM B pasMYHbIX (opMax, CreualbHOEe BHU-
MaHHue yenseTcs ypaBHeHuo Buaa y = kX + |, hopmynupyercst ycrnoBue mapauieibHOCTH MPSIMBIX,
a B KauecTBe He0Os3aTeIbHOI0 MaTepualia MOKET ObITh PACCMOTPEHO YCIIOBHE MEPIEHIUKYISPHO-
cti npsaMbix. ChopmupoBaHHBIN aHAIUTUYECKUI ammapaT NMpUMEHSETCS K PelIeHHI0 3ajad Ireo-



METPUYECKOTO COJepKaHUs (HampUMep, COCTaBIICHUE YPaBHEHUS MPSIMOM, TPOXOASILEH Yepe3 JiBe
JIaHHBIE TOYKH, TIPSMOH, MapauIeIbHON JaHHOW U MPOXOAAIICH Yepe3 TaHHYIO TOYKY, U TIp.).
[Tponomkaercss pemieHue TEKCTOBBIX 3a/lad anreOpamyecKuM METOJOM. Tenepb MaTeMaTH4eCKOn
MOJIETIbI0 pacCMaTPUBAEMOM CHUTYyallMH SIBJSIETCS CHCTEMa YpaBHEHUMH, IPU 3TOM B SBHOM BHUJIE
dbopMyIUpyeTcsl CIEIYIOMIasi MBICTb: TIPH MEPEBOIC TEKCTOBOM 3aauyd Ha MAaTEMATHYCCKHH SI3bIK
y100HO BBOAUTH CTOJIKO IEPEMEHHBIX, CKOJIBKO HEM3BECTHBIX COJEPIKUTCS B YCIOBUU.

5. ®yukuuu (14 4.).
Uucnossie pynknuu. O0nacte ompezaeneHus U obnacth 3HaueHuid QyHknuu. CrocoObl 3a1aHus
¢byakuun. 'padux Gynknuu. Bospacrtanue u yObiBaHHe (YHKIIMHM, COXpaHEHHE 3HAKa Ha IMpOMe-
KYTKe, HyIH (YHKIIMH, HAauOoJIblIIee 1 HauMEeHbIle 3HaYeHne QyHKIuN. OyHKIUH U UX TpaduKu.
Jlunetinas ¢ynknusa. ['eomerpuueckuii cMbICT KOAGOUIMEHTOB. YTI0BOW KOAhPHUIIMEHT MPsAMOid,
YCIIOBHE MapajlIeIbHOCTH NPAMBIX. [Ipumepsl (yHKIMIA, ONMUCHIBAIOLINE OOpPAaTHYIO MPOHOPIHO-
HaJIbHYIO 3aBUCUMOCTb. ['unep6omna. [Ipumepsl rpaduueckux 3aBUCUMOCTEN, OTPAKAIOIIUX peallb-
HBI€ TIPOIIECCHI.
Ocnoenas yenb — MO3HAKOMUTH yYalllUXCS C TOHATHEM (DYHKIMHU, paCIIUPUTh MaTEeMaTHUYECKHIA
SI3BIK BBEJICHHEM (DYHKIIMOHAJILHOW TEPMUHOJIOTHH U CUMBOJIMKH; PACCMOTPETH CBOMCTBA U Tpadu-
KM KOHKPETHBIX YHCIIOBBIX (DYHKIMI: JTUHEHHONW (QyHKIMH W (HYHKIUH, OMUCHIBAIOIIEH o0pat-
HYIO 3aBHCHUMOCTB; TOKa3aTh 3HAYMMOCTh (DYHKIIMOHAJIBHOTO ammapara Jjisi MOACIHPOBAHUS pe-
ANbHBIX CUTYAIUH, HAYYUTh B HECIOXKHBIX CIydasx MPUMEHITh NOMyYeHHbIC 3HAHUS AJISl PEIICHUs
NPUKIIAJHBIX U IPAKTUYECKHUX 3a/1a4.
Matepuan JaHHOW TEMbI OMHUPACTCS HAa YMEHUS, MOIYYCHHBIE B pe3yibTare padoThl ¢ rpaduxaMu
peabHBIX 3aBUCUMOCTEH MEX/y BEIMYMHAMHU. AKIEHT JIeNIAeTCs HE CTOJIBKO Ha OIpeJesIeHUe Mo-
HATUS (PYHKLIMU U CBSI3aHHBIX C HUM TOHSATHUH, CKOJIBKO HAa BBEJACHHE HOBOTO s3bIKa, HOBOM TEpPMHU-
HOJIOTHH ¥ CUMBOJIMKHU. [Ipr 3TOM HOBBIH SI3BIK MTOCTOSIHHO COIIOCTABIISIETCS C YK€ OCBOCHHBIM:
BHUMaHUe oOpaIiaercs Ha yMeHue rnepeopMyaupoBaTh 3a7ady WIA BOIPOC, MEPEBECTH UX C SA3bI-
Ka TpaduKoOB Ha SI3bIK (PYHKIHI 1100 ypaBHEHHIA U TIp.
Oco0eHHOCTBIO JaHHOW TEMBbI SIBIISICTCS MPHUKJIaJHAas HampaBIeHHOCTh yueOHoro martepuaina. Oc-
HOBHOE BHUMAaHHUE yJENseTcsl TpaduKaM pealbHbIX 3aBHCHMOCTEH, MOACITHUPOBAHHUIO Pa3zHOOOpa3-
HBIX pPEAIbHBIX CHUTyallud, (OPMHUPOBAHMIO IPEJCTABIEHHUS O CKOPOCTH POCTa WM YyOBIBaHHUS
¢ynkuuu. [Ipu n3ydeHun TUHEWHOW (QYHKIUU CIIEAYeT SBHO C(OPMYIHPOBATH MBICIH O TOM, YTO
JUHEHHON (PyHKIMEH OMMCHIBAIOTCS MPOLECCHI, MPOTEKAIOIINE C MOCTOSHHON CKOPOCTBIO, O3HA-
KOMHTbH YHAIIUXCA C UAECEH JIMHEMHON alpOKCHMALIMH.

6. BeposiTHOCTB M cTaTtucTuKA (9 4.).
CraTucTHYecKHe XapaKTepUCTUKM psiJla JaHHBIX: MEAMaHa, cpelHee apHu(MeTHdecKoe, pa3max.
Tabnuna yactor. BeposTHOCTh paBHOBO3MOXKHBIX coObITHI. Kiaccuueckast popmyna BerYMCIeHUS
BEPOSITHOCTH COOBITUSI U YCIIOBHS €€ mpuMeHeHus. lIpeacraBieHrne o reoMeTpruuecKoil BEpOosSTHO-
CTH.
OcHoBHas 1e1b — cHOpMHUPOBATh MPEICTABICHUE O BO3MOXKHOCTSAX OMUCAHUS U 00pabOTKU JaH-
HBIX C TMOMOILBIO PA3IMYHbIX CPEIHUX; MO3HAKOMUTH YYAIMXCS C BBIUUCICHUSIMH BEPOSITHOCTH
CJIy4aifHOT'O COOBITHS ¢ IOMOIIBIO KJIaCCHUYECKO (OPMYIIBI M U3 TE€OMETPUYECKHX COOOPAKEHUH.
Matepuan JaHHON TeMbl 3HAKOMUT C CUTYallUsIMU, TPEOYIOLIUMH BBIYMCIICHUS! CPEAHUX IS aJleK-
BaTHOT'O ONMHUCAHU psfa JaHHBIX. OCHOBHOE BHUMaHHE YAEJSeTCs LelNeco00pa3HOCTH UCOIb30Ba-
HUS MOJIbI, MEJIMaHbl WJIK CPETHETO apu(PMETUYECKOTO B 3aBUCUMOCTH OT CUTYaLIUH.
B npenpinynmx kiaccax ObUI pacCCMOTPEH CTaTUCTUYECKHMH MOAXOJ] K MOHATHIO BEPOSTHOCTH, HA
OCHOBE KOTOPOT'O BBOJUTCS TUIIOTE3a O PAaBHOBEPOSITHOCTU COOBITUH, MO3BOJIAIONIAS B CUTYallUH C
PaBHOBO3MOXHBIMH MUCXOJIaMH IPUMEHSTh KIACCHUECKYI0 ()OPMYITy BBIYHUCICHUSI BEPOSTHOCTH CO-
obiTus. KpoMe Toro, paccmaTpuBaeTcs reoMeTpUYECKUN MOIX0/] K MOHSATUIO BEPOSTHOCTHU, MO3BO-
JSIFOIIMI B HEKOTOPBIX CUTYalUsAX ¢ OECKOHEYHBIM KOJIMUYECTBOM MCXOJIOB BBIYUCIATH BEPOSATHOCTh
HACTYIUIEHHSI COOBITUS KaK OTHOLICHHUS IIomaaen gpuryp.

6. IToBTopenme (54.)



IX kaacc (102 gyaca, 3 yaca B He/IeJII0)

1. HepaBeHnctBa (18 4.).
JeiicTBuTenpHble YyKcia Kak OeCKOHEUHbIE JeCATUUHbIE OpoOu. HepaBeHCTBO ¢ 0/HOI MepeMeH-
HOU. YKclioBbIE HEPABEHCTBA U UX CBOWCTBA. Jl0KA3aTeNbCTBO YHUCIOBBIX U alreOpanyecKkux Hepa-
BEeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOM MEPEMEHHONW M WX CHCTEMbl. TOYHOCTH MPUOIMKCHHUS,
OTHOCHUTEJIbHAS TOYHOCTb.
OcHosHas yenb — MO3HAKOMUTH YYaIllUXCs CO CBOMCTBAMM YMCJIOBBIX HEPABEHCTB U UX IIPUMEHE-
HUEM K pEUICHUIO 33/1a4 (CpaBHEHHUE U OLIEHKA 3HAYCHUN BBIPAXKEHUH, JI0KA3aTEIILCTBO HEPABEHCTB
U JIp.); BbIpa0OTaTh YMEHHE pelllaTh JIMHEWHbIE HEPABEHCTBA C OJHON EPEMEHHOM U UX CUCTEMBI.
W3ydeHne TeMbl HAUMHACTCS ¢ OOOOIICHHS U CHUCTEMATH3aIlUU 3HAHUN O JIEHCTBUTEIILHBIX YHCIaX,
MOBTOPEHMSI M3BECTHBIX YYAIlUMCS TEPMUHOB: HATypaJbHbIC, II€JIbIE, PAallMOHAJbHbIE, NEHCTBU-
TEJbHBIC YHUCIIA — U PACCMOTPEHUS OTHOIICHUM MEXIY COOTBETCTBYIOIIMMH YUCIOBBIMU MHOXKE-
ctBamu. [Ipu 3TOM OGeckoHeyHasi NecATUYHAS IpOOb HE SBIJIAETCS UCXOAHBIM MOHATHUEM JJIs OMpe-
JIETICHUS IEWCTBUTEIBHOIO YUCJA, & PACCMATPUBAETCSA KaK €ro «yHUBEpPCAIbHOE MMs». Borpoc o
NEPUOANYECKUX M HEMEPHOINYECKHUX APOOSIX MOXKET ObITh OTHECEH K HEeOoOs3aTeIbHOMY MaTepua-
ay.
CBoiiCTBa YMCIIOBBIX HEPABEHCTB WIUTHOCTPUPYIOTCS] TEOMETPUUECKH U MOATBEPHKAAFOTCS YUCIOBBI-
MU Ipumepamu. PaccmoTpeHne BoIpoca 0 pelIeHUN JIMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
COTMPOBOXKAAETCS BBEJICHUEM MOHSATHI PAaBHOCUIBHBIX YPAaBHEHHUI U HEPAaBEHCTB, POPMYITUPYIOTCS
CBOMCTBa PaBHOCHJILHOCTH YPAaBHCHHI M HEPaBEHCTB. [IproOpeTeHHbIC YIaIUMUC YMEHUS IO Y-
YaroT pa3BUTHUE NPU PEUICHUU CUCTEM JIMHEMHBIX HEPABEHCTB C OAHOU nepeMeHHol. PaccmarpuBa-
€TCs TAKXKE BOIIPOC O JIOKA3aTEIbCTBE HEPABEHCTB. Y YalMecs 3HAKOMSATCS C HEKOTOPBIMH ITpUeMa-
MU JJOKa3aTeJIbCTBA HEPABEHCTB; CUCTEMA YIPAKHEHHUM COAEPIKUT 3HAUUTENIbHOE YK CIIO 3aJaHUI Ha
MIpUMEHEHHUE armnapaTa HEpaBeHCTB.

2. Kpaaparununas ¢pynxuus (194.).
Oynkuus u ee rpaduk. CBoiicTBa KBapaTHUHON (QYHKIMU: BO3pAaCTaHUE U YObIBaHUE, COXpPAaHEHHE
3HaKa Ha MIPOMEXYTKe, HauOoJbllee (HauMeHblee) 3HadeHue. [lapannenbHelii nepeHoc rpadukoB
BJIOJIb OCEH KOOPAMHAT U CUMMETPUSI OTHOCUTEIBHO OCEl. PelleHne HepaBeHCTB BTOPOM CTENEHU
C OJIHOM IIEPEMEHHOM.
OcnosHnas yenb — TMO3HAKOMUTH y4allluXcs C KBaJpaTHUHOW (yHKIHEH Kak ¢ MaTeMaTH4eCKOMH
MO/JIEJIbI0, OMMCHIBAIOLIEH MHOTHE 3aBUCUMOCTH MEXKIY PEalbHBIMHM BEIMYMHAMH; HAyYUTh CTPO-
UTh TpadUK KBaJApaTUYHON (YHKLIMU U YUTATh MO rpaduky ee CBONCTBA; CPOPMUPOBATH YMEHHE
UCIIOJIb30BaTh TpaduyecKue MpeACcTaBIeHUs A peUIeHHs KBaJPaTHbIX HEPABEHCTB.
OCOOEeHHOCTh MPHUHSITOrO MOAX0/1a 3aKII0YAETCS B TOM, YTO U3YYE€HUE TEeMbl HAUMHAETCS C OOIIEero
3HAKOMCTBA C (PYHKIIMEW; pacCMaTPUBAIOTCS TOTOBbIE IPa(PUKU KBAaAPAaTUYHbIX QYHKUIUN U aHAIU-
3UPYIOTCS UX OCOOEHHOCTH (HaJMuue OCH CUMMETPHUH, BEPIIUHBI, HAllpaBJIeHUE BETBEH, pacroio-
JKEHHE 10 OTHOILIEHUIO K OCHU X), IPU 3TOM aKTHUBU3UPYIOTCA OOLIMe cBeleHUs o0 (QyHKUIUAX, U3-
BECTHBIE yJalllUMCs U3 Kypca 8 Kjacca; ydaliuecs ydaTcsl CTPOUTh 1Mapaboily 1Mo TOYKaM C ONopoil
Ha ee cuMmMmeTrputo. Jlanee cieayer Oosee eTalbHOE U3yUYE€HUE CBOMCTB KBAJpaTUYHON (YHKIIMH,
ocobeHHOCTeH ee rpaduka U MPUEMOB €ro MOCTPOCHHs. B CBSI3U € 3TUM MOXET paccMaTpUBaThCA
MIEPEHOC BJIOJIb OCEM KOOpAWHAT NMPOU3BOJIbHBIX TpaduKoB. LIeHTpanbHBIM MOMEHTOM TEMBI SIBIISI-
eTcs JI0Ka3aTeIbCTBO TOrO, YTO TpaduK 000 KBaaApaTUYHON (YHKIHMHU MOYXKET OBITh MOJYYEH C
MOMOIIBIO C/IBUT'OB BJIOJIb KOOPJAMHATHBIX Oceil mapabosbl. Teneps ydarquecs 1no ko3d@uirenram
KBaJPaTHOTO TPEXWIEHAa MOTYT IMPEICTaBUTh OOIIMN BUJI COOTBETCTBYIOIIEH Mapaboibl U BBIYKC-
JUTH KOOPJIMHATHI €€ BEPIINHBI.
B cucreme ynpaxHeHHI 3HAUUTEIBHOE MECTO JOJKHO OTBOAUTHCS 3aJadyaM IPUKIIATHOTO Xapak-
Tepa, KOTOPBIE PEIIAIOTCS ¢ ONOPON Ha rpaduuecKkue MpecTaBIeHUs. 3aBeplIaeTcs 3Ta TeMa pac-
CMOTPEHHUEM KBaJIpaTHBIX HEPABEHCTB, IIPUEM PELICHHsI KOTOPBIX OCHOBAH HAa YMEHHUHM OIPEAEIIAThH
MIPOMEXKYTKH, T1ie TpaduK (PyHKINN PACIIONOKEH BhIlIE (HIKE) ocH aOCIHCC.

3. YpaBHeHUsI U CHCTeMbI ypaBHeHUI (26 1).
PannonanbHble BhIpakeHUs. JomycTrMble 3HAYEHUS MEPEMEHHBIX, BXOSIINX B aiareOpandyeckue
BbIpaxkeHHs. TOX1eCTBO, 10KA3aTEeIbCTBO TOXKIECTB. Perienne nenbix U ApoOHBIX ypaBHEHUH € 01-



HOM nepeMeHHOU. IIpumepsl pemeHuss HEIUHEHHBIX CUCTEM YPaBHEHMM C JABYMS IEPEMEHHBIMM.
Pemenne TekcToBbIX 3a1au. ['padmueckas MHTEpIpeTalys pelleHUs YpaBHEHUN U CUCTEM ypaBHeE-
Huil. Mcnons3oBanue rpadukoB GyHKIUH Ui pelIeHUs] ypaBHEHUH U CUCTEM YPaBHEHUH C IByMs
IIEPEMEHHBIMH.

Ocnoénas yenb — CUCTEMATU3UPOBATh CBEJIEHUS O PAallMOHAJIBHBIX BBIPAXKEHUSIX U YPAaBHEHUSX.
[To3HaKOMUTH yyaluxcs ¢ HEKOTOPbIMU IpUEMaMU PELICHUs] YPAaBHEHUH BBICIIUX CTENEHeH, 00y-
YUTh PELICHUIO IPOOHBIX YPABHEHUM, pa3BUTh YMEHUE PEILIATh CUCTEMbI HEJIMHENHBIX YPaBHEHUH C
JIBYMsl IIEPEMEHHBIMH, a TAK)K€ TEKCTOBbIE 3aj1auu. [l03HaKOMUTH ¢ MpUMeHeHUueM rpaduKoB 1is
UCCJIEIOBAHNS U PELICHUS CUCTEM YPAaBHEHMM C IBYMs IIEPEMEHHBIMU U YPAaBHEHUH C OJHOU mepe-
MEHHOM.

B nanHO# TemMe cucTeMaTU3UPYIOTCs, 0000IIaI0TCA U Pa3BUBAIOTCS TEOPETHUECKUE TPEACTABICHUS
Y NPAaKTUYECKUE YMEHUS YYalllUXCsl, CBSI3aHHBIC C PAllMOHAJIbHBIMU BBIPAKCHUSAMH, YPAaBHEHUSIMU,
CHUCTEMaMHU YpPaBHEHUU. Y TOUHSETCS M3BECTHOE M3 Kypca 7 Kjacca IOHATHE TOXKIECTBEHHOI'O pa-
BEHCTBA [IBYX PAallMOHAJIBHBIX BBIPAKEHUH; €r0 COACPKAHUE PACKPHIBACTCS C ABYX NMO3ULUN — all-
reOpandeckoi 1 GyHKIMOHAIBHON. BBOAUTCS MOHATHE TOXKIECTBA, 00CYKIAIOTCS IPUEMBI JJOKa3a-
TEJNbCTBA TOXKIECTB.

3HAYUTEJIBHOE MECTO B TEME OTBOJUTCS PELICHUIO PALIMOHAIBHBIX YPaBHEHUN C OJHOM IEpEMEH-
HOW. CHUCTEeMAaTU3UPYIOTCS U YIIIYOJSIOTCS 3HAHUS YYallMXCsl O LIEJbIX YpaBHEHHUSX, OCHOBHOE
BHMMAaHHUE yJESAETCA PELICHUI0 YPAaBHEHHUM TPETbEW M 4ETBEPTOM CTEIEHM YK€ 3HAKOMBIMH yda-
LIMMCsl IPUEMaMU — DPA3JIOKECHUEM HAa MHOXKUTEIN U BBEIACHHEM HOBOM IEPEMEHHOH. 311eCh ke
y4daluecs BIIEPBbIE BCTPEYAIOTCS C PEIICHUEM YPABHEHUH, COAEP/KAILUX IIEPEMEHHYIO B 3HAMEHa-
tesie Apobu. [IpogomkaeTcs peleHre CUCTEM YpaBHEHMH, B TOM YHUCIIE PACCMaTpUBAIOTCS CUCTe-
MBI, B KOTOPBIX OJTHO YpaBHEHHE IIEPBOM, a Ipyroe — BTOPOIl CTENEHH, U MPUMEPHI 0oJiee CII0XK-
HBIX CHCTEM.

B 3akmodenne npoBoautcs rpaduyeckoe MCCIe0BaHNEe YpaBHEHHUH ¢ OJHOM mepeMeHHou. Booo-
e rpaduyeckas MHTEpIpeTaLus anredpanyeckux BbIPAKEHUH, YpaBHEHUH M CUCTEM JOJDKHA IIH-
POKO HCIIOJIB30BAThCS IIPU U3JI0KEHUM MaTeprasa BCEH TEMBI.

4. Apudmernyeckasi u reomerpuyeckasi nporpeccuu (18 1).
Apudmernueckass U reomerpudeckas nporpeccur. dopMynabsl n-ro ujieHa M CyYMMBI 71- YJICHOB
apu@MeTHyecKoil U reoMmeTpuueckoi nporpeccuil. [IpocTeie u cii0KHbBIE TPOIIEHTHI.

OcHoénas yenb — PacIIMPUTh IPEICTABICHNS YUaIlUXCsl O YUCIIOBBIX I1OCIIE0BATEIbHOCTAX; U3Y-
YUTh CBOICTBa apU(PMETUUECKON U FreOMETPUUECKOM MPOrpecCuil; pa3BUTh YMEHHUE pelliaTh 334a4u
Ha IIPOLICHTBI.

B nanHoll TeMe BBOJATCS HEOOXOAMMBbIE TEPMUHBI U CUMBOJIMKA, B PE3YJIbTATE YEr0 CO3JaeTCsl CO-
JiepKaTesibHast OCHOBA JUIsl OCO3HAHHOI'O M3YYEHMs YUCIIOBBIX IIOCIEN0BATEIBHOCTEN, KOTOPBIE HE-
OJIHOKPaTHO BCTPEYAINCh B MPEABLAYIINX TeMaX Kypca. XapaKTepHON ee 0COOEHHOCThIO JIOJIKHBI
SBIISATHCS IIUPOTA U pa3HOOOpa3ue MPAaKTUUYECKUX MIUTIOCTPALUH, aKIIeHT Ha CBSI3b M3Y4aeMOro Ma-
TepHuaja ¢ OKpy)KaroIluM MupoM. Benenue nonartuil apudMeTrndeckol U reoMeTpuuecKoi mpo-
TPECCHUM CIIENYET OCYLIECTBIATH HA OCHOBE PACCMOTPEHUS IIPUMEPOB U3 peanbHOM xKu3HU. Ha KoH-
KPETHBIX IIPUMEPAx BBOJIATCS MOHITHS MIPOCTHIX U CIOKHBIX MPOLEHTOB, KOTOPHIE MTO3BOJISIOT pac-
CMOTpETH OO0JIBIIIOE YUCIIO MPAKTUKO-OPUEHTUPOBAHHBIX 3ajay.

5. Crarucrnueckue ucciaenopanus. Komonnaropuxka (9 u).

['eHepasibHas COBOKYITHOCTH U BbIOOpKa. PamkupoBanue nanHbIX. [loauron yactor. iHTepBanbHbIM
psan. ['ucrorpamma. BeibopouHnast aucrniepcusi, cpefHee KBajapaTuyHoe oTkioHeHue. KomOuHatop-
Hble 3a/1aun. [lepecTaHOBKH, pa3MeIleHus, COUYETaHHUS.

OcnosHas yenrb — CHOPMHUPOBATH MPECTABICHUE O CTATUCTUYECKUX HCCIEIOBAHUAX, 00paboTKe
JAHHBIX U UHTEPIIPETAIlMU PE3YIbTATOB.

B nanHO#l Teme mpencTaBiieH 3aBepLIAIOIIUMN (ParMEHT BEPOSTHOCTHO-CTATUCTUYECKON JUHHUU
Kypca. B Heil paccMaTpuBalOTCsl TOCTYIHBIE YYalIUMCSl IPUMEPHl KOMIUIEKCHBIX CTaTUCTHUECKUX
MCCIIEJOBAHNM, B KOTOPBIX UCIOJB3YIOTCS MOJIYyYEHHBIE PAHEE 3HAHMS O CIIY4alHBIX KCIIEPUMEH-
Tax, croco0ax MpeACcTaBIeHUs JaHHBIX M CTATUCTUUECKHUX XapaKTepucThKaX. B xone onucanus uc-
CJIEZIOBaHUI BBOJSATCS HEKOTOpBIE HOBBIE CTATUCTUYECKHE IOHSATHS, OTpa)karoliue creuuduky
JAaHHOTO uccienoBanust. OHU MO3BOJIAIOT MOHATH KaK LICHTPAJIbHbIE TEHACHIUH psAla JaHHBIX, TaK



¥ Mepy Bapualuu. BKilloueHNe N1aHHOTO MaTepualia HalpaBlIeHO, MIPEXK/IE BCETO, Ha (popMUpoBaHUE
YMEHUH TIOHMMaTb M HWHTEPHPETHPOBATH CTATUCTHUYECKUE PpE3YyJbTaThl, IPEACTABISEMBIE
B CPEJICTBAX MAaCcCOBOW MH(OPMAIIUH.
[Ipenmonaraerca He CTOJBKO (hOpMaIbHOE 3ayYMBAaHUE HOBBIX TEPMHHOB, CKOJBKO MEPBOHAYAIIb-
HOE 3HAKOMCTBO C TIOHATUHHBIM amlapaToM 3TOH 00JacT 3HAHUH, HEOOXOAUMON KaKIOMY COBpeE-
MEHHOMY Y€JIOBEKY.

6.IloBTOpenue (12 u).

MNEPEYEHb TEM 3AUYETHBIX PABOT
VIl kaace
JpoOu ¥ MPOIEHTHI
[Ipsimast 1 0OpaTHast MPOMOPIMOHATBHOCTh
Beenenue B anredpy
YpaBHeHust
Koopaunats! u rpaduku
CBoiicTBa CTeNEeHH ¢ HATYpaJbHBIM MMOKa3aTelIeM
JlecTBUsI ¢ MHOTOWICHAMU
DopMyJIbl COKPAIEHHOTO YMHOXKEHHS
Pa3nosxeHre MHOTOYJICHOB HA MHOYKUTEIIN
0. UtoroBslii TecT

BoOoo~Nooa~WONE

VI kaace
Anrebpanyeckue 1poou
KBagparHbie KOpHU
KBaaparHble ypaBHEHHs
Cucremsbl ypaBHEHUI
DyHKIMU
BeposiTHOCTB M cTathcTHKa
Wroroseii Tect

NoabkowhE

IX kaace
Hepasenctsa
KBanpatuunas ¢pyHKIus
YpaBHeHus
Cucrembl ypaBHEHU
Apudmernueckas 1 reoMeTpUUecKas IpPOrpeccuu
Hrorosslit TECT

oakrwdE

HEPEYEHDb TEM ITPOEKTHBIX PABOT
7 kaacc.
TeMbl TPOEKTOB:
MatemaTnueckue MOJENN- KaK pealbHbIE )KU3HEHHBIE CUTYallu»
«CTaTHCTUYECKUE XapaKTEPUCTUKH B PEAIbHOM JKU3HI
«Bupl ypaBHEHHH U CTIOCOOBI X peIICHUI»
Pucyem rpaduxamu GpyHKIIHIA.
['paduxu ¢ MOTYISIMH.
DyYHKINHN B )KA3HHU YEIIOBEKA.
HcTopust BOSHUKHOBEHUS Oll€palliy BO3BEIECHUS YHCIIA B CTETIEHb.
Crapunssle 3a7auu 1o Teme: «CTeneHb ¢ HaTypaJbHbIM ITOKa3aTeaemMy.
Bompocamu u3yueHus CTENIEHU 3aHUMAJIKCh. ..
Onumnuanseie 3a1a4u 1o TeMe «CTeneHb ¢ HaTypalbHbIM MOKa3aTeIeM»
3aHMMaTeabHbIE 334a41 110 TeMe: «CTENeHb ¢ HaTypaJIbHbIM I10Ka3aTeIeM.
Hcropuueckas cnpaBka 06 yuenom Jledenere C.A.
3anaun U3 nukia «Kurelickue ncTopumny .
KpoccBopa o reme « CteneHby.
Habop 3agannii ¢ mmdpom.
Cityyau BO3BEJICHUS B CTENIEHb B PEAIbHOM JCHCTBUTEIHHOCTH.
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JlenMMoCcTh MHOTOUJICHOB
CuMMETpUYHBbIE MHOTOUYJIEHBI
Y IMBUTENBbHBIA MUP MHOTOWICHOB
«ITpuémbl pallMOHAJIBHBIX BBIYUCICHUI
AnrebpanuecKuil BEpHUCAK.
OcHoBHbIE (HOPMYJIBI ANTEOPHI.
MeTobl pauMoOHaaIu3aly BbIYUCICHUM.
Uyno-3a1auHuK.
BosaukHOBeHHE (HOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.
«MoaenupoBaHue peaabHbIX CUTYallUi C MOMOIIBIO CUCTEM JIMHEHHBIX YPaBHEHUI
«OKu3Hb BOKPYT HAC: 3aJ]a4M HA MPOU3BOIUTEILHOCTDY,
«OT B31€Ta 10 MOCAAKU: CKOPOCTh OT CAMOM MaJICHBKOH JI0 CaMOil OOJIBIION,
«PaBHOMEpHOE BUKEHUE B IIPUPOJIEY.
DxoJyioruueckue nmpodiemsl YepHOTO MOpS B 3a7a4ax
Tabmuie! o anredpe 7 Kinacca
Har knacc olieHuBaeT CTaTUCTUKA
Marematuueckue pedychl U KPOCCBOPIbI
8 ki1ace
TeMbl TPOEKTOB:
«Tpeyronsuuk Ilackans»
«bunom HeroToHa»
«®Du3znyeckne BEIIMUYMHBI U UX JOMYCTUMbIE 3HAUYCHUS»
«CocTraBieHNEe MAaTEMaTUYECKIX MOJIETICH pealbHbIX CUTYaLUi».
KT0 mepBbIM BBEN 3HAK KOPHA?»
«Y TUBUTENIbHBIE KBAJPATHBIC KOPHU
«CriocoObI U3BJICUEHUS KBAJAPATHBIX KOPHEH»
«IIpeobpazoBanre JBONHBIX PAAUKATIOBY
['padmyeckas uHTEpIpeTallUs PEIICHUS YPaBHEHUS x?=a»
«Bprancnenue NpuOIMKEHHBIX 3HAYECHUN KBaJIPATHBIX KOPHEW»
«PerreHue KBapaTHOTO YpaBHEHUS Pa3IUYHBIMU CIIOCOOAMI
«IIpumenenue TeopeMsl Buera»
«MccnenoBanue TpaeKTOPUU ABUKEHUS TEJIA C IPUMEHEHHEM KBaJIpaTHBIX YPABHEHUII»
«PernieHne HEPaBEHCTB € TapaMETPAMHU.
Uucna BenukaHbl. YKca JIAIAITYTHIL.
«IIycth KTO-HHOYH MONPOOYET BEIYEPKHYTH U3 MATEMATUKH CTETICHH, U OH YBHJIUT, YTO 0€3 HUX
Janeko He yeneusy. M.B. JIoMoHOCOB.
Crenens B xu3HU yenoBeka. [locnennue nudper crenexeil.
Ot Connna g0 mianeT CoaTHEYHON CHCTEMBI.
Mos cembs. MarasuH.
Cnoprunble noctmkenus: Poccun 3a 2014-18.
«MccnenoBanue KBaapaTHBIX YPaBHEHUI

«Hccnenoanue GyHKIHE y=Vx»

9 kJaacc
TeMbl IPOSKTOB:
«KBagpaTuyHas 3aBUCUMOCTb B pEATbHOUN KU3HI
«[Ipumenenue rpaduka KBagpaTuIHOW QYHKIIUU MPU PEIICHUN TEKCTOBBIX 3a71aW»
«KBanpatuyHas GyHKIHS U MOTYJTb)
«3aBUCUMOCTD Tpaduka KBaIpaTUIHON (QYHKITUU y:aX2+bX+C oT ee KOd(PPUITUESHTOBY»
«CHUMMETpPUYHBIE YPABHEHUS
«[IpakTrueckue 3a1a4u peraeMble C IOMOIIbI0 HEPABEHCTBY
«IIpumenenne mMetoga moadopa MpH PEHICHUH CUCTEM JIBYX YPaBHEHUU JUIsl pacdeTa CyTOYHOTO
parrioHa opocsT MPH HAMMEHBIIHX 3aTparax dpepMmepar,
«I"padmuecknii cioco0d pereHus: CUCTEM YpaBHEHUH C ABYMsI HEU3BECTHBIMU Y,
«Heckonpko ctoco00B petieHus OJHONU CUCTEMBDY,
«Pemrenne 3agad Ha ciuiaBel B cMecu U3 KM EI'O».




Co3nanue MynbTUIUIMKAIMOHHBIX GuiibMoB. Hanpumep: «Pa3mHOXkeHHe OaKTepHii B CTaKaHey,
Co3nanue BUpTyallbHBIX MoJieneld. Hanpumep: «Jlerenaa o maxMaTHOM JOCKE»

Co3nanue nmpe3eHTanuu 1o reMe: «Apudpmernyeckast Iporpeccus»

Coznanue npeszeHTanuu 1o teme: «l'eomerpudeckas mporpeccus»

BBog pe3ynbTaToB H3MEpeHHiA U IPYTUX HU(PPOBBIX JaHHBIX, 00paboTKa WX, B TOM YHCIIE CTATHU-
CTHYECKAsl, C IOMOIIBIO BU3YaAJIN3ALIUH.

AHanu3 pe3yabTaToOB CBOEH JIE€ATENbHOCTH U 3aTPauMBaEMbIX PECYPCOB.

Hcnonb3oBaHue roToBbix HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB.

[TpumeHenne 00y4arOmUX MPOrPaMM U AJIEKTPOHHBIX Y4EOHUKOB.

«BeposITHOCTHBIE 3aJa4y MYJIBTSAIIHBIX T€POEBY

«COOpHHK BEPOSATHOCTHBIX 33]1a4 IIPO CLIOPT»

«CTaTuCTHKa BOKPYT HAac»

«CucTeMbl JINHEHHBIX HEPABEHCTB B PEILICHUU S3KOHOMUYECKHUX 3a]1au)»

«OPPeKTUBHBIE METO/IbI PELICHUS] HEPABEHCTB)

«AnrebpanyuecKkue ypaBHEHUS BBICIINX CTEMCHEH, CIOCOOBI X PEIICHUS

«Pemienust ypaBHEHUH B LIEJIBIX YU CIIAX)»

«Anroput™m EBKiinjia 1 ocHOBHasi TeopeMa apuPpMETUKI



3. TEMATHYECKOE IVIAHUPOBAHUWE U BUJbBI JAEATEJBHOCTH YYAIIIUXCA

Paznen

Tema. Conep:xanue MaTepuaJia

XapakTepucTHKA OCHOBHBIX BH/I0B J1esl-
TeJbHOCTH YYEeHHKA (HA YPOBHE y4el-
HBIX el cTBHIl).

7 kJaace

I'naBa 1. /IpoOu 1 npoueHTHI

Apodu u
NMPOLEHThI

CpaBHeHHe 1poOeid.
Brruncnenus ¢ paunoHaIbHBIMU
YHCIIaMH.

CreneHsb ¢ HaTypajIbHBIM I1OKa3a-
TeJIEeM.

3aauy Ha IPOLEHTHI.

CraTucTuueckue XapaKTCPUCTHUKH.

0O0630p U KOHTPOJIb.

W N

CpaBHMBaTh ¥ YHOPSJIOYMBATH PAIHO-
HaJIbHbIC YMCIa. BBINOTHATE BBIYUCICHUS
C palMOHAJIBHBIMU YHWCIIAMH, BBIYUCISATH
3HAUEHUS! CTENEeHEW C HATypaJbHBIMH I10-
Ka3aTelssMUA. BBIONHATE MPUKUAKY H
OLICHKY B XOJI€ BBIYMCIICHUH.
Hcnonp30BaTh 3KBUBAJICHTHBIE IPEICTAB-
JeHHs IPOOHBIX YMCes MPU UX CPaBHEHUU
UB BBIUMCIICHUSX.

[IpoBOANTH HECTOXKHBIE HCCIIEIOBAHMUS,
CBSI3aHHBIC CO CBOMCTBaMHU JPOOHBIX YH-
CeJl, OMUpPAasCh Ha YHUCIIOBBIE PKCIIEPUMEH-
THI.

OcyiecTBiaTh MOUCK HHPopMauu (B
CMMN), copepxaiiell JaHHbIE, BbIpaXKEH-
HbIE B IPOIEHTAaX, HHTEPIPETUPOBATH ITU
nanHble. Pemare 3amauM Ha MPOLEHTH U
OpoOu(B TOM YHMCIE 3aJa4d M3 pealbHOMN
KHU3HH, HCIONB3Yys NP HEOOXOAMMOCTH
KaJbKYJIATOD).

[IpoBomuTs TpPUMEpPHI YHCIOBBIX JaH-
HBIX(LI€Ha, POCT, BpeMs Ha JIOpory), Haxo-
IMTH cpenHee apupMeTHdeckoe, MOAY M
pa3Max 4YMCIIOBBIX HaOOpOB, B TOM YHCIIE
W3BJIEKas HEOOXOAMMYI0 HHGOPMAINIO U3
Tabnui U guarpamm. [IpuBoauTth comep-
KaTelbHbIE  TPUMEPHl  WCIOJIH30BAHUS
cpeaHero apu(pMeTHYecKoro, MoJbl U pas-
Maxa JJIsl OMMCAHNS JaHHBIX.

I'naBa 2. IIpsimasi u oOpaTHas
NPONOPUHMOHAIBLHOCTD

Ipsamas u
oOpaTHast
npomnop-
HHMOHAJIb-
HOCThH

3aBUCUMOCTH U (HOPMYJIBL.
[Tpsimast mponOPLHOHATBHOCTb.
OO6patHas NpONOPLUUOHATBHOCTD.
[Tponopuumn.

Pemenue 3am1au ¢ momMoIIpk0 Mpo-
MTOPLIUA.

ITponopuinoHaNIbHOE JIENEHHUE.
0O0630p U KOHTPOJIb.

MopenupoBaTb HECIIOXKHBIE 3aBUCHUMOCTH
C TIOMOIIbIO (OPMYJI; BBINOIHATH BBIYHC-
JeHus no Qopmynam, BbIpaxarb U3 (op-
MYyJIBl OJTHA BEJIMYUHBI uepe3 apyrue. Pac-
MO3HABATh NMPSAMYI0 U OOpaTHYIO MPOIOp-
LAOHAJbHBIE 3aBUCUMOCTH. Mcronbs30BaTh
CBOWCTBa MpsAMOW M 0OpaTHOH mporop-
LIAOHAJIBHOCTHU ISl BBINOJIHEHUS INPAKTH-
YECKHUX pacyeToB. Pemarb TEKCTOBBIE 3a-
Jlayd Ha MpsAMYI0 U OOpaTHyK Mpomop-
LAOHAJIbHBIE 3aBUCUMOCTH, Ha IIPOIOp-
LUOHAIBHOE JIeJIeHNEe(B TOM YHCIIEe C KOH-
TEKCTOM U3 CMEKHBIX IUCLHUILIUH, U3 pe-
IbHOM KU3HU). AHaJIM3UpPOBATh U OC-
MBIC/IMBaTh TEKCT 3aJa4d, MOJCIHPOBATH
YCIIOBHE C TIOMOIIBIO CXEM, CTPOUTH JIOTH-
YECKYIO LIENOYKY PACCYKIACHUN; KpUTHYE-
CKM OLICHMBATH IIOJYYEHHBIM OTBET, OCY-
LIECTBJISATh CAMOKOHTPOJIb, IIPOBEPSIS OT-




BC€T HAa COOTBCTCTBHUEC YCIOBHIO.

I'naBa 3 Beenenue B ajaredpy 9 [TpumMeHsTH A3bIK anreOphbl MpU BBHIOIHE-
BBenenue | bykBeHHas 3amuch CBOWCTB JelcT- | 3 HUH 3JIEMEHTAPHBIX 3HAKOBO-
B aJIredpy | BUl HaJ YUCIIaMHU. CUMBOJIMYECKUX JEHCTBUI; HCIIOJIB30BAThH
[IpeoOpazoBanrie OYKBEHHBIX BbI- OYKBBI J1J151 0003HAYEHUS YUCEI, [Tl 3aIlu-
pa’KeHHUH. CH OOIIMX YTBEP)KICHHUI; MOJEINPOBATH
PackpeiTue ckoOoK. 4 OYKBEHHBIMH  BBIPDAKCHHUSIMU  yCJIOBUS,
[TpuBeneHne NogOOHBIX clarae- OIMCaHHBIE CIIOBECHO, PUCYHKOM WJIU Yep-
MBIX. TEXOM; IpeodpazoBaTh ainredpanveckue
O0630p U KOHTPOJIb. 2 CYMMBI U TIPOU3BE/ICHUS (BBIOJIHATH MPH-
BEJICHHE MOJIOOHBIX CJIaraeéMbIX , pPacKphl-
THE CKOOOK, YITPOIICHUE MPOU3BEIACHHMIA).
BbInonHATh 4KcI0BbIE TOJCTAHOBKH B OY-
KBEHHOE BBIPAKEHUE, BBIYUCIATH YHUCIIO-
BOE€ 3HaU€HUE OYKBEHHOTO BBIPAKECHHUS.
I'naBa 4. YpaBHeHus 10 [lepexoauTh OT CIIOBECHOU (HOPMYTHUPOBKU
YpaBue- | AnreOpandeckuii crioco6 pemenust | 3 YCIIOBUS 33/1a4Ml K anredpandeckoil MoJe-
HUA 3azad. JM IyTeM cocTaBiieHUs ypaBHeHus. lIpo-
Kopuu ypaBHeHusl. BOJIUTh JI0KA3aTeJIbHbIE PACCYKICHUS O
Pemienue ypaBHeHUN. 5 KOPHSIX YpaBHEHUs C ONOpPOW Ha ompere-
Pemenue 3a1a4 ¢ moMoIIbI0 ypaB- JIEHHUE KOPHS.
HEHUI. OObsicHUTh U (QOpPMYyIUPOBATH IpaBUiIa
npeoOpazoBanusi ypaBHeHud. KoHCTpywu-
O0630p ¥ KOHTPOIb. 2 poBaTh ANTOPUTM pEIICHUS JTUHEHWHBIX
yYpaBHEHUN,  paclo3HaBaTh  JIMHEHHbIE
YpaBHEHHUS , a TaKXe ypaBHEHHUS, CBOIS-
muecs K HUM, C MOMOIIBIO MPOCTEHUIINX
npeoOpa3oBaHUM.
Pemate TekcToBble 3amauM anreOpande-
CKUM CIIOCOOOM: COCTaBIISITh YpaBHEHHE
[0 YCJIOBHMIO 3aJaud, PEIIaTb COCTAaBJICH-
Hoe ypaBHeHue. [IpoBonuTh paccyxaeHus
, OCHOBAaHHbBIE Ha MHTEPIIPETALIMM YCIOBHS
MOCTaBJICHHOM 3a7auM, JJIs ITOMCKA IEIBIX
KOPHEW HEKOTOPBIX HECIIOKHBIX HEJIUHEH-
HBIX YPABHEHUM.
I'naBa S. Koopaunatsl u rpagpu- | 10 N300pakaTh uyuclia TOYKaMHU KOOPAWHAT-
KH HOM NPsSIMOM, Hapbl YHUCEN TOYKAMH KOOp-
Koopan- | MHOeCTBO TOUeK Ha KoopauHaT- | 4 JUHATHOM Iiockoctu. CTpOUTh Ha KOOp-
HATBI M | HOU IIPSAMOIA. JUHAaTHOM IUIOCKOCTH TE€OMETPUYECKHE
rpaguku | PacctosiHue Mex1y TOUKaMH KOOp- U300paKeHUsI MHOXKECTB, 3aJJaHHBIX aJl-
JMHATHOW TIPSIMOM. reOpanyecku, OMUCHIBATH MHOXECTBA TO-
MHoxecTBa TOUEK HA KOOPAUHAT- YeK KOOPAMHATHOM IIOCKOCTH (00sacTH,
HOM IMJIOCKOCTH. OrpaHUYEHHbIE TOPU3OHTAIBHBIMU U BEp-
I'paduxmu. 4 TUKAJIbHBIMU IPSIMBIMU) alTre0pandecKuMu
E1e Heckosbko BayKHBIX Tpadu- cooTHomeHUsIMU. CTpouTh rpaduku mpo-
KOB. CTEHIINX 3aBUCHUMOCTEH, 3aJJaHHBIX aJred-
['paduku BOokpyr Hac. pauvecKMMH COOTHOILIEHUSIMHU, MPOBOJIUTH
HECIIO’)KHBIE MCCIIEJOBAHUSI OCOOCHHOCTEH
0O0630p U KOHTPOJIb. 2 3TUX I'padUKOB.
MonenpoBaTb peajlbHblE 3aBUCHMOCTH
rpadpuxkamu. Yutath rpaduKku peanbHBIX
3aBUCHMOCTEHN.
I'nmaBa 6. CBoiicTBa cTenenu ¢ 10 dopMynHpOBaTh, 3aMUCHIBATH B CHMBOJIU-

HATYPAJIbHBIM MOKA3aTECJIEM

yeckoil hopMe U 0OOCHOBBIBATH CBOMCTBA




CsoiicTBa | [Ipou3BeneHue u yacTHOE 4 CTENEHH C HaTypajbHBIM I[IOKa3aTeseM,
CTENeHHU ¢ | CTEIECHEN. MIPUMEHSTHh CBOWMCTBA CTENEHU JIs MPeo0d-
Hatypajb- | CTeneHb CTeNeHH, NPOU3BENCHUS U pa3oBaHUs BBIPAKEHUI U BBIUMCICHUIA.
HBIM MOKa- | IpoOu. Boinonnsate mepebop BceX BO3MOMXKHBIX
3aTejieM Pemenrie KOMOMHATOPHBIX 3a/1a4. 4 BapUAHTOB JJIsl Iepecuera OObEKTOB WU
IlepecTaHOBKH. KoMOuHanmii. [IpUMEHATh MpaBHIO KOM-
0O0630p U KOHTPOJIb. 2 OMHATOPHOTO YMHOXKEHUS [JIsl PEIIeHUs
3alad Ha HAXOXKJEHUE 4YHUClIa OOBEKTOB
WM KOMOWHAIW{ (IuaroHajad MHOTIO-
YTOJbHUKA, PYKOIOXATHUs, YHCIO KOJOB,
¢ poB, MapoJIeH ).
Pacnio3naBate 3amauum Ha ompeneNeHue
Yyclia MEePEeCTaHOBOK M BBIMOJIHATH COOT-
BETCTBYIOIINE BHIYUCIICHUSI.
I'masa 7. MHOro4JieHbl 16 BbInonaHATE AEHCTBUSA ¢ MHOTOWICHAMM.
Mmuoro- | OgHOUIEHB 1 MHOTOWIEHBI. 5 Jloka3piBaTh  (OPMYJIBI  COKPAILLEHHOTO
YWiIeHbI CrnosxeHue ¥ BBIMUTaHUE MHOTO- YMHOXEHHS (UIsl  JIBy4JIeHA),IPUMEHSITh
YJIEHOB. UX B MPEOOPa3OBAHMSIX U BBIYMCICHUSX.
YMHOKEHHE 0JTHOYJICHa HE MHOTO- [IpoBoauTh HccnenoBaHue JUisi KOHCTPYH-
YJIEH. pOBaHMsI U IOCJIEIYIOLIEro JA0Ka3aTelbCT-
YMHOKEHHE MHOTOYJIeHa Ha MHO- | 8 Ba HOBBIX (OPMYJ] COKPAIIEHHOTO YMHO-
TOYJICH. KeHusd. Pemarh ypaBHEHUs1, CBOIAIIMECS K
®opmynbl KBaipaTa CyMMBI U JUHEWHBIM ypaBHeHHsM .PemaTth Tekcto-
KBaJ[paTa pa3HOCTH. BBIC 33Ja4M aNreOpamyuecKuM CIIocoOoOM:
Pemenue 3a1a4 ¢ moMoIIbI0 ypaB- MOJICTPOBATh YCIOBUE 33JIa4l PUCYHKOM,
HEHHIA. YEPTEHKOM; TMEPEXOJAUTh OT CIOBECHOMN
0O0630p U KOHTPOJIb. 3 (hOopMyIHUPOBKHU YyCTIOBHS 3a7aud K anreo-
panyecKkod MOJEIM IYyTeM COCTaBIICHUS
YpaBHEHUSI; pPeIlaTh COCTABICHHOE YpaB-
HEHHE.
I'naBa 8. Paznoxenue muorouse- | 16 BbInonHATE pa3noxkeHne MHOTOUYJIEHOB Ha
HOB HA MHOKUTEJHN MHOXUTENH, IPUMEHSS Pa3TuYHbIE CIIOCO-
Paznioxe- | BolHeceHue o01mero MHOXXUTENA 32 | 5 Obl; aHATM3WPOBATh MHOTOWIEH M PaCIo-
HHE MHO- | CKOOKH. 3HaBaTh BO3MOKHOCTb TMPUMEHEHUSI TOTO
rowienoB | Croco0 rpynnmpoBKy. WIM HMHOTO TpUEMa pPA3JI0KEHUS €ro Ha
Ha MHO- | Dopmyna pa3HOCTH KBaJIpaToB. 3 MHOKUTENH.
kuTen | PopMyIbl pa3HOCTH U CYMMBI KY- [IpumensTs paznuunbie GOPMBI CAMOKOH-
00B. TPOJIs TIPU BHITIOJIHEHUU TTPE0Opa30BaHMIA.
Pa3noxeHnne Ha MHOXKUTEINH € 5 [IpuMeHATHh pa3noKeHne Ha MHOXHUTEIHN K
MIPUMEHEHNEM HECKOJIBKHX CIIOCO- PELICHNIO YPaBHEHUH.
60B.
Pemenne ypaBHEHUI C MOMOIIBIO
Pa3oXKEHUs] HA MHOXKHUTEIH.
00630p ¥ KOHTPOJIb. 3
I'naBa 9. YacToTa u BeposiTHOCTH | 7 [IpoBOAUTH 3KCHEPUMEHTHI CO CIIy4ailHBI-
Yacroraum | CiydaitHbie COOBITHSA 2 MH HCXOJaMH, B TOM YHCJIE C IOMOIIBLIO
BeposiT- | YacToTa ciydaifHOro coOBITHS. 4 KOMIIBIOTEPHOI'O MOJEIUPOBAHUS, UHTEP-
HOCTh BeposTHOCTB City4aitHOTO COOBITHS MPETUPOBATh WX PE3YNbTaThl. BRUMCIATH
O0630p U KOHTPOJIb. 1 4acTOTy CIy4allHOTO COOBITHS: OIEHUBATh

BEPOSITHOCTh C IOMOIIBIO YacCTOTHI, MOJY-
YEHHOU OIBITHBIM ITyTEM; IPOTHO3UPOBATH
4acTOTYy HACTYIUIEHUsI COOBITHSI IO €ro Be-
POSITHOCTH.

[IpuBonuTh TpUMEPHI CIyYalHBIX COOBI-
THUW, B YaCTHOCTH JOCTOBEPHBIX U HEBO3-




MOXHBIX COOBITHI; MAJIOBEPOSITHBIX COOBI-
tui. IIpuBOAUTE IpUMEpPHI PABHOBEPOAT-
HBIX COOBITHH.
IloBTOpenue. UToropasi KoH- S)
TpoJibHasi padoTa
8 kaacc
I'nasa 1. Aaredopanyeckue qpoou | 20 KoncrpynpoBats anredbpandeckue BbIpa-
Aareé- | Uto Takoe anrebpanveckas a1pods. | 4 xenusa. Haxomute o0nacte ompeneneHus
pandeckue | OCHOBHOE CBOMCTBO ApOOH. anredpanveckoil poOu; BHIIOIHATH YH-
apoou CrnoxeHue ¥ BBIYUTAaHHE anreo- 7 CJIOBBIE ITO/ICTAHOBKU U BBIYMCIIATH 3Haye-
panueckux ApoOei. HUE JpoOH, B TOM 4YHUCIE C IOMOIUIBIO
YMHOXEHHE U JieNieHne anredpan- KaJbKynstopa. @opMynupoBaTb OCHOBHOE
YECKHUX JpOoOei. CBOMCTBO anreOpanueckoil Ipodu U Mpu-
[IpeoOpazoBanue BoIpaKeHUM, CO- MEHSTh €ro g IpeodpazoBaHus IpoOei.
JeprKalux anredpandyeckue Ipoou. BbInonHATE AeHCTBUS ¢ anredpandyeckuMu
CrerneHs ¢ LeIbIM [T0Ka3aTEeIeM. ) apobsimu.  IlpumenaTs mpeoOpa3oBaHuUs
CBolicTBa CTETIEHH C IIeJIbIM MOKa- JUIs peleHus 3aaad. BelpaxkaTh nepemeH-
3aTeJIeM. Hele u3 Gopmyn (pu3HUECKUX, TEOMETPH-
Pemenne ypaBHeHuit u 3a1ay. 2 YECKHMX, OIMCBIBAIOLIMX OBITOBBIE CHUTYa-
O0630p 1 KOHTPOJIb. 2 nuu). IlpoBoauTh uccnenoBaHUs, BBISB-
JSTh 3aKOHOMEPHOCTH.
®dopMyIUpoBaTh ONpPEAEIEHUE CTENIEHU C
LEJIBIM TOKa3aTelleM.
dopMyIMpOBaTh, 3aMKUCHIBATh B CUMBOJIH-
4yeckoi (hopMe U WILTIOCTPUPOBATH MPUMeE-
pamMu CBOMCTBA CTENEHU C LEJIBIM II0Ka3a-
TeJeM; IPUMEHATh CBOWCTBA CTENEHU JIS
peoOpa3oBaHusl BBHIPAKEHUN U BbIUKCIIE-
Huil. Mcnonp30BaTh 3aMCh YHCEN B CTAH-
JAPTHOM BUJE JUISl BBIPRXKEHUS pPa3MEpOB
00BEKTOB, UIUTEIILHOCTH MPOLIECCOB B OK-
pyxatomiemM mupe. CpaBHHMBaThb 4HUC/Ia U
BEJINYMHBI, 3allMCAaHHBIE C UCIOJIb30BAHU-
eM crerieHu 10. BBITTONHATE BEIYUCICHUS C
peabHBIMHU JaHHBIMH.
BbINONMHATE NPUKUIKY U OLEHKY pe3yib-
TaTOB BBIYMCIICHUH.
Pemats ypaBHeHUS ¢ ApOOHBIMU KOApU-
[IUEHTaMH, pelIaTh TEKCTOBbIE 3aJa4M al-
reOpandyeckiM METOJIOM.
I'naBa 2. KBaapaTHble KOpHH 15
KBaapar- | 3amaya 0 HAX0XKJI€HUU CTOPOHBI 4 DopMyIHpoOBaTh OMpPEEICHNs KBaJpaTHO-
Hble KOPHHM | KBaJpara. ro KopHs u3 uucna. Ilpumensars rpagpuk
WppanmoHanpHble YKca. QYHKIME Y=X° IS HAXOXKICHWS KOPHEil
Teopema [Iudaropa. KBaJIpaTHBIX ypaBHEHMH, HCHOJIB3yd NpHU
KBanparuelii kopeHb (anreOpande- | 3 HEOOXOJUMOCTH KaJbKYJISATOP; MPOBOJIHTH
CKUH MOAXO0). OLICHKY KBaJpaTHbIX KoOpHeH. Crpoutsb
I'paduk 3aBuCUMOCTH Y= v>, rpaduk QpyHKIMU Y=+vX, Wccienosars 10
CBolicTBa KBaJIpaTHBIX KOPHEM. 5 rpaduky ee cBoicTBa. J[oka3pIBaTh CBOMA-
[TpeobpazoBanue BbIpaKeHU, CO- CTBa apU(PMETHUECKUX KBaJpPaTHBIX KOp-
JiepKalIX KBaJpaTHbIE KOPHH. Hell ; MPUMEHATh MX K IpeoOpa30BaHUIO
Kybuueckuii KOpeHb. 1 BBIPaKECHMUII.
O0630p U KOHTPOJIb. 2 BbruncnaTe 3Haue€HUS BBIPAKEHHH, CO-
JIepKallluX KBaJpaTHbIE KOPHU; BBINOJI-




HSTHh 3HAKOBO-CHMBOJHMYECKHE JCHCTBHUS C
WCTOJIb30BaHUEM 0003HAUYEHUI KBajapat-
HOTO M KyOHMUYEeCKOT0 KOPHSI.

UccnenoBate ypaBHEHUE x?=a, HaXOJHTh
TOYHBIE ¥ TPUOIMKEHHBIE KOpHH TIpU a>0.
@opMynupoBaTh  ONpEICIIEHUEe  KOPHS
TpeThel CTENEeHU; HaXOAUTh 3HAYCHUS Ky-
OMYEeCKMX KOpHEW, MpH HEOOXOIUMOCTH
UCTIONB3Ysl, KAJIBKYJISITOP.

I'naBa 3. KBaapaTHble ypaBHe- 19 Pacno3naBate KBaJgpaTHbIE ypaBHEHUS,
HHUS Ki1accupuuupoBarh HUX. BwiBoauTh (op-
KBanpar- | Kakue ypaBHeHus Ha3pIBaroTcs | 9 MyJly KOpHEH KBaJpaTHOIO YPaBHEHHS.
Hble ypaB- | KBaJPaTHBIMHU. Pemartp kBagpaTHbIC ypaBHEHUSI — IIOJIHBIE
HEHUs dopMmyna KOpHEH KBaJIpaTHOIO u HenonHele. [IpoBoauTh mpocreimue uc-
YPaBHEHHS. CJIEOBaHMs KBaJPAaTHBIX yPaBHEHUM.
Bropast ¢popmyna xopHei kBaxpat- Pewates ypaBHeHHMs1, cBoAsIMECs K KBal-
HOT'O YPaBHEHHS. paTHBIM, IyTeM NPeoOpa30BaHMMA, a TAKKe
Pewenne 3anau. C IOMOIIBIO 3aMEHBI IEPEMEHHOM.
Henonuble kBajpaTHblE ypaBHe- | 3 HaGmtonate ¥ aHanM3upoBaTh CBSI3b MEX-
HUS. Iy KOPHSIMH ¥ K03 pHImeHTaMu KBaapaT-
Teopema Buera. 5 HOro ypaBHeHus. @opMyJIMpoBaTh U JIOKa-
PaznoxxeHue KkBajpaTHOrO Tpex- 3bIBaTh TeopeMy Buera, a Taxxke
YJIEHA HA MHOXKUTEIIN. OOpatHyt0 Teopemy, NPUMEHATh 3TH TEO-
O0630p ¥ KOHTPOJIb. 2 PEMBI IJIsl pelIeHHs pa3HOOOPa3HbIX 3a/1au.
Pemate TekcroBble 3amaun anredpamye-
CKUM CIOCOOOM: IEPEXOIUTh OT CIIOBEC-
HOU (OPMYJIMPOBKU YCIIOBHS 33aJjauyl K aj-
reOpanydecKkoi MOJIEH IyTEM COCTaBJICHMUS
YPaBHEHHUS; pellaTb COCTaBJICHHOE YpaB-
HEHUE; UHTEPIPETUPOBATH PE3YJIbTAT.
PacriozHaBaTh KBaZpaTHBI TpPEXWIEH Ha
MHOXXUTEJIH, NPEICTaBIATh KBaJIpaTHbIN
TPEXWIEH B BUJE NPOU3BEACHUSI INHENHBIX
MHOXHUTENEH.
[IpuMeHsTH pa3iavyHbIE IPUEMBI CAMOKOH-
TPOJIS IPU BBINOJIHEHUH TPe0Opa3oBaHUi.
[IpoBoauTh HcCcnenOBaHUS KBaJApPaTHBIX
ypaBHEHMI C OYKBEHHBIMU K03 (uIeH-
TaMU, BBISBIISITh 3aKOHOMEPHOCTH.
I'naBa 4. CucreMbl ypaBHeHHUil 20 Onpenenstsb, SIBISETCA JU Iapa YUcel pe-
Cucremsnl | JIuneiiHoe ypaBHeHME C 1ByMs me- | 7 LICHUEM YPAaBHEHUS C ABYMS IIEPEMEHHBI-
YPABHEHUIl | pPEMEHHBIMU. MH; NPUBOJUTH MPHUMEPHI PEHICHUN ypaB-
['padux MuHEHHOTO ypaBHEHUS C HEHUH C IByMsI IEPEMEHHBIMH.
JIBYMsI IIEPEMEHHBIMHU. Pemarp 3amaum, anreOpanueckoil moje-
VYpaBHeHue npsiMoii Buaa y=Kx+I. JbI0 KOTOPBIX SBIISIETCSl YPaBHEHHE C JIBY-
Cucremsl ypaBHeHul. Penienue 9 Msl NEPEMEHHBIMM; HAXOIUTh LEJbIE pe-
CHCTEM CIIOCOOOM CIIOKEHHUS. HIEHUs ITyTeM nepedopa.
Pemenne cucreM ypaBHEHUH CHIO- Pacno3HaBaTh JIMHEHHBIE YypaBHEHHUS C
cOOOM MOJICTAaHOBKH. JByMsI IEPEMEHHBIMH; CTPOUTH NPSMBIE —
Pemenue 3amay ¢ moMoOIIbIO CHC- rpaguKku JIMHEWHBIX YypaBHCHWH; W3BIIE-
TEM ypaBHEHUI. KaTh U3 ypaBHeHus Bunma Y=KX+| uHpop-
3amaun Ha KOOPAWHATHOM IJIOCKO- | 2 MalM0 O TOJIOXKEHUU NPSIMOM B KOOPAU-
CTH. HaTHOM IIJIOCKOCTH. Pacro3HaBaTh napain-
0O0630p U KOHTPOJIb. 2 JIENIbHBIE U TIEepeceKaroluecs MpsSMbIE IO

WX YpaBHEHHSIM; KOHCTPYHpPOBATh ypaBHe-




HUS NPSAMBIX, TApAJIENbHBIX JAHHOW Mpsi-
MoH. Mcnosb30BaTh IpUEMBl CAMOKOHTPO-
Js1 IPU TIOCTPOEHUM TpapUKOB JTUHEHHBIX
YpaBHEHUH.

Pewmate cuctembl JByX JTMHEHHBIX ypaBHE-
HUN C JBYyMsl INEPEMEHHBIMU; HCIOJIb30-
BaTh rpaduueckue TMpeacTaBICHUS s
HCCIIEIOBaHUs CUCTEM JIMHEMHBIX ypaBHE-
HUU; pemaTh MPOCTEUIINE CUCTEMBI , B KO-
TOPBIX OJHO W3 YpaBHEHUH HE SBISAETCS
nuHerHHbIM. [IpuMeHaTs anreOpanvecKuii
anmapar Uil pelleHMs 3aJad Ha KOOpJu-
HAaTHOM IUIOCKOCTU. PemaTte TEKCTOBBIE
3aaun anreOpanyeckuM CrocoOoM; repe-
XOJIUTh OT CJIOBECHOH (hOPMYIHPOBKHU YyC-
JOBUSI 33Jauu K anreOpanyeckoil Mojenu
IyTEM COCTAaBJICHUS CUCTEMbl YPAaBHEHUH ;
pelaTth COCTaBJICHHYIO CHCTEMY ypaBHE-
HUH ; UHTEPIPETUPOBATh PE3YJIbTaT.

I'maBa Ne 5. @ynkuuu

14

DOyHKIUHA

Yrenue rpadukoB.
UYro takoe QpyHKITHS.
['paduk pyHkKuUM.
CaotlicTBa (QyHKIMY.
Jluneitnas QyHKIHMS.

k
®yukuus y=X u ee rpaduk.
0O0630p U KOHTPOJIb.

Breruncnsate 3HaueHUsT QYHKIUH, 33 JaHHBIX
(dbopMyIaMu; COCTaBIATh TAaOJIUIbI 3HAYe-
HUH QYyHKIHHA.

Ctpoutp mo Toukam rpaduku (GyHKIIHMA.
OmnwuceiBaTh CBOWCTBA (DYHKIIMHM HAa OCHOBE
ee rpau4ecKoro npeicTaBIeHUs.
MonenpoBaTh peajibHble 3aBUCHUMOCTH
¢dbopmynamu u rpaduxamu. Yurats rpadu-
KM peajbHbIX 3aBUCUMOCTEMN.
Hcnonb30BaTh (QyHKIMOHAIBHYIO CHMBO-
JMKY JUIsl 3alIMCH Pa3HOOOpa3HbIX (PaKToB,
CBSI3aHHBIX C paccMaTpUBAEMBIMU (YHK-
UUsAMHU, oOoramiasi ONbIT BHIIOJHEHUS 3HA-
KOBO-CHUMBOJIMYECKUX AecTBUi. CTpOUTH
pedeBble KOHCTPYKIUHU C UCIOJIb30BaHUEM
(yHKIIMOHATILHON TEPMHUHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTpaM-
MBI JUIsl TIOCTPOEHUS TpapuKoB (YHKIIHM,
JUISL MCCIIEIOBAaHUS TIOJIOKEHMSI Ha KOOp-
JUHATHOM IIOCKOCTU TpaduKoB (YHKIIUI
B 3aBUCHMOCTH OT 3HaueHH Kodpduuu-
€HTOB, BXOJALINX B (hOpMYITy.
Pacrnio3HaBaTh BUJBI U3Y4aeMBbIX (DYHKIIHA.
[Toka3biBaTh CXEMaTHYECKH pacrojoxke-
HUE HAa KOOPAMHATHON IJIOCKOCTH Tpadu-

k0B (pynkumii Buaa y=kx, y=kx+b, y=X , B
3aBUCHMOCTH OT 3Ha4eHH Kod(pduIneH-
TOB, BXOJSAIINUX B (DOPMYJIBI.

Crtpouth rpaduku u3zydaeMbiX (HyHKIHIH;
OIMMCHIBATh UX CBOMCTBA.

I'maBa Ne6. BepositHOCTB M cTa-
THCTHKA

Beposr-
HOCTB H
CTATHCTH-

CraTucTHYECKHUE XapPaKTCPUCTHUKHU.

BeposTHOCTE BO3MOXKHBIX COOBI-
THH.

XapakTepu30BaTh YHCIIOBBIE PsAbl C IIO-
MOIIBIO Pa3IMYHBIX CpenHuX. Haxoauthb
BEPOSITHOCTH COOBITHI MPU PAaBHOBO3MOXK-




Ka CnoxHbIE SKCIIEPUMEHTBHI. HBIX UCXO0/ax4 pelarh 3aJ1a4d Ha BBIYMC-
I'eomeTpuueckne BEpOSATHOCTH. JEHUE BEPOSATHOCTEH C IPUMEHEHUEM
O030p U KOHTPOJIb. 2 komMOuHatopuku. Haxoautr reomerpude-
CKHE BEPOSTHOCTH.
IoBTOpenue. UToropasi KoH- 5
TpoJibHasl padoTa
9 Ki1ace
I'naBa Nel. HepaBencTBa 18 [IpuBoguTE nNpUMEPHl HPPALMOHAIBHBIX
HepaBen- | [leiicTBUTENbHBIE YUCIIA 2 4yycel;, paclo3HaBaTh pALMOHAIBHBIE U
cTBa OO01ue cBoiicTBa HEPABEHCTB 10 UppaloHaIbHbIE  YHCIA;  HM300pakaTh
Pemenne MMHENHBIX HEPABEHCTB 4KCJIa TOYKaMU Ha KOOPAMHATHOMN MPAMOM.
Pemenue cucrem JIMHENHBIX HEpa- Haxonute necstuuHble NMPUOIMKEHHS pa-
BEHCTB [IUOHAJIBHBIX W HMPPALUOHAIBHBIX YHCEN,;
JlokazarenbcTBa HEPABEHCTB 2 CpaBHMBATh W YIOPAIOYUBATH JECHCTBU-
YTo 03HAYAIOT CJIOBA «C TOYHOCTBIO | 2 TesbHble 4Mciaa. ONuchIBaTb MHOXKECTBO
J0...» JecTBUTENBHBIX uucen. Mcnonbs3oBaTh B
O030p U KOHTPOJIb. 2 NMCbMEHHONW MaTeMaTH4ecKod pedn 000-
3HAUCHUS M TpauuecKkue W300paKeHUS
YHCIIOBBIX MHOYECTB, TEOPETUKO-
MHO>KECTBEHHYIO CUMBOJIUKY.
Hcnonb3oBate pasHble (GOpMbI  3amucu
npUOIMIKEHHBIX 3HAUYEHUM; NeJaTh BbIBO-
Jbl O TOYHOCTHU HPUOJIMKEHUS 110 3alucu
npuOIkeHHoro 3HadeHus. dopmynupo-
BaTh CBOICTBA YMCJIOBBIX HEPaBEHCTB, MJI-
JIOCTPUPOBATh UX HA KOOPAUHATHOM Mps-
MoH. Jloka3pIBaTh anreOpandecku; mpume-
HATh CBOMCTBAa HEPABEHCTB B XOJI€ pelle-
HUA 3a7ad.
Pemate nuHENHHbIE HEPAaBEHCTBA, CHCTEMBI
JVHENHBIX HEPABEHCTB C OJHOM IEPEMEH-
HOM. JloKa3bIBaTh HEPABEHCTBA , IPUMEHSS
IIPUEMBI, OCHOBAaHHBIE Ha OIPEIEICHUH
OTHOIIEHUH «OOJNbIIe» U  «MEHbIIEY,
CBOMCTBAaX HEPABEHCTB, HEKOTOPBIX KJilac-
CHYECKHX HEPAaBEHCTBAX.
I'maBa Ne2. Kpaagparuunas 19 Pacnio3HaBaTh KBaJpaTHM4YHYIO (YHKIIHIO,
¢yHkums MIPUBOJIUTH NMPUMEPHI KBaIPaTUUHBIX 3aBU-
KBangpa- | Kakyio ¢pyHKIMIO HAa3bIBalOT KBaJI- | 3 CUMOCTEH M3 pealbHOM JKU3HHU, (U3UKH,
THYHAS | PAaTUYHOU T€OMETPUH.
¢yuxkmus | ['paduk u cBoiicTBa GyHKINU 6 BouBiaTe mytem HaOmoneHul u 06006-
y=ax matb O0COOEHHOCTU Tpaduka KBaJpaTHy-
Cnasur rpaduka GyHKIUU y=ax’ HOW (yHkuMu. CTpouTh M H300pakaTh
BJIOJIb OCEH KOOPIMHAT cXeMaTudyecku TpaduKu KBaJApPaTUUHBIX
I'paduk pyHkunn y=ax’+hx+c 8 (GyHKUIMH; BBIABISATH CBOMCTBA KBaJpaTH4-
KBagparnuHbie HepaBeHCTBA HbIX QYHKUMHA 1o ux rpapukaM. CTpouUThH
O0630p U KOHTPOJIb. 2 Oonee cioxHbe rpaUKU HA OCHOBE Ipa-
(uKOB Bcex M3yuyeHHBIX QpyHkuuid. [Iposo-
JUTh Pa3sHOOOpa3HbIE MCCIIEAOBAHUS, CBA-
3aHHbIE C KBaJpaTH4YHON (pyHKUUEH U ee
rpaduKoM.
BbInonHATE 3HaKOBO-CUMBOJIMYECKHE JIEH-
CTBHSI C MCIIOJIb30BaHHEM (DYHKIIMOHAIb-
HOI CHUMBOJIUKU ; CTPOUTH pEYEBbIE KOH-
CTPYKIIMM C HCIOJb30BaHUEM (DYHKITHO-




HAJIbBHOW TEPMHUHOJIOTHH.

Pemiate kBagpaTHbIE HEPABEHCTBA, @ TAKIKE
HEPaBEHCTBA, CBOJSIIMECS K HUM, IyTeM
HECJIOXKHBIX  MPEoOpa3OBaHMii; pemaTh
CUCTEMBbl HEpPaBEHCTB, B KOTOPBIX OJHO
HEPaBEHCTBO WJIM 00a SBJISIOTCS KBaJpaT-
HeIMU. [IpuMeHsTH ammapar HepaBEeHCTB
IIpYU PEIICHUN pa3JIMYHBIX 3a4a4.

I'maBa Ne3. YpaBHeHus u cucre- | 26 Pacno3naBate palMoHalbHBIE U HppaLUO-
MbI YPaBHEHUii HaJIbHBIE BBIPAKEHUS, KIACCU(PHUIMPOBATH
VYpaBHe- | PanmoHanbHbIe BBIPAKEHUS 4 pauvoHanbHble  BbIpakeHHs. Haxoautsb
Hus U cuc- | Llenbie ypaBHeHMs 10 00acTh  ONpeAeNeHUs PalUOHAIBLHOTO
TeMbl Jpobuble ypaBHEHUS BBIPAXKCHMUSI; BBIIIOJIHATD YUCIIOBBIE U OYK-
ypaBHeHuii | Pemenue 3anau BEHHBIC IO/CTAaHOBKH. [IpeoOpa3zoBbIBaTh
CucreMbl ypaBHEHUH C AByMS Iie- 7 Henble U ApOOHbIE BBIpaKEHUs4 MOKa3bl-
PEMEHHBIMU BaTh ToOXzAecTBa. J[laBath TrpaduuecKyro
Pemenue 3anau MHTEPIPETALNIO (YHKIIMOHATIBHBIX
['padmyeckoe uccienoBanue ypas- | 3 CBOWCTB BBIPDAXEHHUI C OJIHOW IEPEMEH-
HEHUS HOI.
0O0630p U KOHTPOJIb. 2 PacnioznaBath 11e51ble U JpOOHBIE ypaBHE-
Hus. PemaTth nensle U ApoOHBIE ypaBHe-
HUS, IPUMEHSIS PA3IUYHbIC TPUEMBI.
Ctpouts rpaguku ypaBHEHUN C ABYMS Iie-
pemenHsiMu. KoHcTpyupoBaTh 3KBUBa-
JICHTHBIE pEuYeBble BBICKA3bIBAHUS C HC-
II0JIb30BAaHUEM aIredpandeckoro U Treo-
METPUYECKOTO SI3bIKOB. Pemars cuctembl
JBYX YpaBHEHUU C JIByMs IEPEMEHHBIMU,
UCTIONB3YSl IIUPOKHI HAOOp MPUEMOB.
Pemarp TekcToBble 3amaun anredpanye-
CKUM CIIOCOOOM: MEPEXOJUTh OT CIOBEC-
HOH (hOpPMYIHUPOBKHU YCIOBUS 3aJaud K ajl-
reOpandeckoi MOJEIH IyTeM COCTaBJICHUS
YpaBHEHHUS WM CUCTEMbl YpaBHEHMH; pe-
IIaTh COCTABJIEHHOE YPAaBHEHME; HHTEp-
NpeTUpoBaTh pe3yibTaT. lcnonb3oBaTh
(yHKIIMOHATBHO-TpapuuecKkue MpeacTaB-
JeHUs Ui peuleHuss W HCCIeJOBaHUs
YpaBHEHUU U CHCTEM.
I'naBa Ned. Apudpmernueckas u 18 [IpuMeHaTp WHAEGKCHBIE 00O3HAYEHUS,
reoMeTpruYecKasi Nporpeccuu CTPOUTH pEYEBbIE BBICKA3BIBAHUS C HC-
Apudme- | Uucnossle noCIET0BATETBHOCTH 2 MI0JIb30BAaHUEM TE€PMHUHOJIOTHH. CBsA3aHHOU
THYecKasi | ApudmeTryeckas nporpeccus 5 C TMOHATUEM TIOCIIEI0BATEIBHOCTH.
U reomer- | CymMma nepBbIX I WIEHOB apupme- BoruncnsaTe wieHbl 1ocae10BaTeNbHOCTEH,
puYecKasi | THYECKOU IIPOrpeccuu 3aJlaHHBIX (POPMYJION M-TO YiIeHA WU pe-
nporpec- | ['eomerpuueckas nporpeccus 5 KyppeHTHOM (popMyIIoi.
cum CyMMa nepBbIX 1T 4JIEHOB I€OMET- VYcraHaBnuBaTh 3aKOHOMEPHOCTh B IIO-
pHYECKON IPOrpeccuu CTPOEHHUH MOCIEI0BATEIBHOCTH, €CIH BbI-
ITpocThie U CII0KHBIE IPOLIEHTHI 4 MACaHbl IIEPBBIE HECKOJIBKO €€ YIICHOB.
O0630p ¥ KOHTPOJIb. 2 N3o0paxaTs 4WieHbl MOCIEA0BATEIBHOCTH

Ha KOOPAWHATHOM IJIOCKOCTH.
Pacnio3naBaTh apuMETHUECKYyl0 U T€o-
METPUUYECKYIO0 TPOTPECCHUH MPHU PA3HBIX
criocobax 3ajgaHus. BeIBOIUTH Ha OCHOBE
JIOKA3aTeNNbHbIX PACCYXKIAECHUN







