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AnanTupoBaHHOW OCHOBHOM
00111e00pa3oBaTeNnbHON TIPOrPaMMBbl
OCHOBHOI'0 00I11eT0 00pa30BaHuMs,
yrBepxaeHHon mpukazom MBOY COLI Ne80
0T 29.12.2017 r. Ne 229

AjanTupoBaHHas pado4yasi nporpaMMa y4e0HOro npeaMmera «Ajareopar»
7- 9 knaccbl
1. [Inanupyemsbie pe3yabTaThl U3yUeHUs Kypca aireopsl B 7-9 kiaccax
Ocobennocmu paboueti npozpammel U ee pearu3ayuu

[Iporpamma cocraBieHa ¢ yu€toMm cnenudukd oOyJarOmuxcss ¢ 3a7ep KKOU
IICUXUYECKOTO pa3BuUTHs. s naHHON Kareropuu OOy4aromIMXCS XapaKTEpHbI: HE3PENIoCThb
SMOIMOHAIPHO-BOJIEBON  Cepbl, CHIKEHHBIM ypPOBEHb II03HABATEIHHOM JESATEIHHOCTH,
HeZocTaTouHas ¢(hOPMHUPOBAHHOCTh MPEANOCHUIOK K YCBOCHHIO HOBBIX 3HAHUW U NMPEAMETHBIX
MOHATHM, OTCyTCTBUE Yy OOJBIIMHCTBA OOYYalOMIMXCS CJIOBECHO-JIOTUYECKOW MaMsTH,
HECOBEPLIEHHOCTh MBICIUTEIbHBIX ONEpalyil: MBbIIIJICHHE, MaMsITb, BHUMaHHE, BOCIPHUSITHE,
OTCYTCTBHE YMEHHSI CaMOCTOSITEIbHO CpaBHHBaTh, 0000IIaTh, KIACCH(PUIIMPOBATH HOBBIN
yueOHbIi Marepuas 0e3 cHenuaibHOM NEeIarorn4eckod MOANEPKKHU, TPYAHOCTH MpHU
COCTaBJIEHUM MHCbMEHHBIX OTBETOB. Y MHOTMX OOYYalOIIHUXCS HEIOCTATOYHO Pa3BUTHI HABBIKU
YTEeHUsI, 00pa3HO-3MOIMOHAIbHAS pedeBasi AeATeIbHOCTb.

[Tporpamma o anredpe st 7 — 9 KI1accoB cOCTaBieHa O CIICAYIONIEMY 00IIeMy TUIaHy:
1)  TOXIecTBEeHHBIEC TPeoOpa30BaHUS ANTeOPANIECKUX BRIPAKEHUI;
2)  pelleHUE ypaBHEHUH WM CUCTEM YpaBHEHUM, HEPABEHCTB;
3) pemeHue 3aaay;

aMeMeHTapHbIe PYHKIMHU U X TpauKy.

TpeGoBanus K yMEHUIO peliaTh 3a7a4i CHIKEHBI.

eabro u3yuyeHuss Kypca ajaredopnl B 7 — 9 Kjaccax sBIS€TCS Pa3BUTHE BEIYMCIUTEIbHBIX U
(hopManbHO-OTIEPAaTUBHBIX aNreOpanyecKux YMEHHMH [0 YpPOBHSA, IO3BOJISAIONIEIO YBEPEHHO
MCII0JIb30BATh UX MIPH PEIICHUU 33]1a4 MaTEMaTHUKU U CMEKHBIX MpeaMeToB ((u3uka, XUMUS U 1Ip.),
YCBOGHME allfapara YpaBHEHUH U HEPaBEHCTB KaK OCHOBHOTO CpEJICTBAa MaTeMaTHYeCKOIo
MOJENUPOBAHUS TPUKIATHBIX 3324, OCYIIECTBICHHE (PYHKIIMOHAIBHOMN MOJArOTOBKU HIKOJIbHUKOB.
Kypc xapakrepusyercsi TMOBBIIIEHHEM TEOPETHUUYECKOTO YPOBHS OOY4YEHHS, MOCTEIICHHBIM
YCUJIGHUEM POJU TEOPeTUYECKUX OO0O0OIIeHU U JeAYKTUBHBIX 3akmtoueHuil. [lpuxmagnas
HaMpaBJICHHOCTh Kypca oOecrnednBaeTcs CHCTEMaTHYeCKHMM OOpalleHUsIM K I[pUMepaM,
PacKpBIBAIOIIUM BO3MOXKHOCTH TMPUMEHEHUS MaTeMaTUKH K HM3YyYEHUIO JEHCTBUTEILHOCTH U
PELICHUIO TPAKTUYECKHX 3a/1au.

Temn u3ydenus marepuana JOKEH ObITh HEOBICTPBIA. J[OCTATOYHO MHOTO BpeMEHU
OTBOJUTCSI HAa OTPabOTKY OCHOBHBIX YMEHHUH U HAaBBIKOB, OTBEYAIOLIUX O00s3aTEIbHBIM
TpeOOBaHUAM, Ha TMOBTOPEHHE, B TOM UYHCJIE KOPPEKIMI0 3HAHUK 3a Kypc MaTeMaTHKU
npenpaymux kiaaccoB. OTpaboTKa OCHOBHBIX YMEHHI M HABBIKOB OCYIIIECTBIISIETCS HA OOJBIIIOM
YHclie TMOCWIBHBIX ydaluMmcs yrnpaxHeHuil. Ho 3amanust JOMKHBI OBITH pa3HOOOpPA3HBI IO
¢bopme U coaiepKaHUIO, BKIIOYATh B c€0s1 UTPOBBIE MOMEHTHI.

dopmMupoBaHUEe BAKHEUIINX yMEHHUW U HAaBBIKOB MPOUCXOAWT Ha (OHE pPA3BUTHS
MPOJIYKTUBHOW YMCTBEHHOHW NEATEIbHOCTH: OOydYarolvecs ydaTcsl aHalu3UpOBaTh, 3aMeyaTh
CYIIECTBEHHOE, MOJAMEeYaTh o0Ilee, JeaTh HECIOKHBIE BBIBOABI M OOOOIIEHUS, MEPEHOCUTh
HECJIOKHBIE TPUEeMbl B HECTAHIAPTHBIE CUTYyallud, OOYYarOTCs JIOTUYECKOMY MHBIIIIEHUIO,
MpueMaM OPraHu3aluu MBICIIUTEILHOMN 1EATeIbHOCTH.

Baxueiiniee ycnoBue npaBWILHOTO NOCTPOCHUS YU€OHOTO Mpoliecca - 3TO JJOCTYITHOCTh
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1 3hPEeKTUBHOCTh OOYYEHHUS Uil KaKJOr0 Yy4allerocs B TaKWX KiIaccaX, 4TO JIOCTUTAETCs
BBIZICTICHUS B KaXJOW TeMe TriaBHOro, W auddepeHnuanueii marepuana, oTpabOTKON Ha
IIPAKTUKE TIOJyYECHHBIX 3HAHUN.

Bo Bpems yueOHOTO mpoiiecca Hy>)KHO UMETh B BUJLY, YTO y4eOHasi AEATEIbHOCTD JIOJDKHA
OBITH OOTaToi MO COACPKAHUIO, TPEOYIOMICH OT MIKOJFHUKA WHTEUICKTYAIbHOTO HAIPSDKCHUS,
HO OJIHOBPEMEHHO 00s3aTeNbHbIe TPeOOBAaHUS HE JIOJKHBI OBITh MEPETPYKEHHBIMU 110 00XBaTy
Marepuaia u JOCTYHbI peOeHKY. ToJIbKO JOCTYIMHOCTh M IOHMMaHUE TTOMOTYT BBI3BATh Y TAKUX
yyaluxcs HHTepec K ydeHuro. HemanoBaxHbM (GakTopoM B 0Oy4EHHUH TaKUX JCTEH SIBIISCTCS
no0posKenarTenbHas, ClIoKorHas atMocdepa, aTMocdepa 100pOThI U TIOHUMAaHUSI.

[lpuHnun paboTel B JaHHBIX KJjJaccax - 3TO U PEYEBOE pa3BUTHE, UYTO BEAET
HEMMOCPECACTBCHHBIM 06p.’:130M K HHTCIJICKTYaJIbHOMY  Pa3BHUTHIO: ydJamuecsas  JOJIKHBI
IIporoBapuBaTb X0 CBOUX paccymj:[eHm‘/i, IIOACHATH CBOU HGfICTBI/IfI IIprU pCHICHUH PAa3JIUYHBIX
3amanuil. [loxBana M moomipeHHe - 3TO TOXK€ OOJbllas ABMXKYIAs Cuia B 0OydeHUHU JeTeit
JaHHOW KaTteropuu. BaxxHo, 4ToObI peOEHOK MOBEPUI B CBOM CHJIBI, HUCIIBITANl PaIOCTh OT ycrexa
B YYECHUHU.

PAITMOHAJIbHBIE YN CJIA

BeinmyckHUK HayduTes:
1) moHMMaTh 0COOEHHOCTH JAECATUYHON CUCTEMbI CUMCIICHHUS,
2) BJIAZICTE IIOHATUAMU, CBA3AHHBIMU C ACITITUMOCTBIO HATYPAJIbHBIX YHUCECII,
3) BbIp@KaTh YKCIAa B OSKBUBAJICHTHBIX (opmax, BbIOMpas Hawboiee TMOIXOIANIYI0 B
3aBHCUMOCTH OT KOHKPETHOW CUTYAIIHH;
4) cpaBHUBATH U YIOPSAIOUYNBATH PAIIMOHATBHBIC YHCIIA;
5) BBINOJNHATH BBIYHCICHUS C PANMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE W THCHMEHHBIE
MPUEMBI BEIYUCIICHUH, TPUMEHSTH KaJIbKYJISTOD;
6) WCHONB30BATh TMOHATHS W YMEHHUsS, CBS3aHHBIE C IPOMOPIMOHAIBHOCTHIO BEIUYHH,
MPOICHTaMU B XOJI€ PEIICHHMS MAaTeMAaTHYEeCKHX 3aJad M 3a/a4 U3 CMEKHBIX IPEIMETOB,
BBITIOJTHATh HECITIOXKHBIC TPAKTHYECKUE PACUETHI.

JIEMCTBUTEJIbHBIE UUCJIA
BBITyCKHUK Hay4UTCS:
1) ucronp30BaTh HAYABHBIC TPEJICTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCET;
2) BIaJIETh MOHITUEM KBAIPATHOTO KOPHS, IPUMEHSITh €r0 B BBIYMCICHHSIX.

W3MEPEHUS, ITPUBJIVDKEHI S, OIEHKHN
BbInmyckHUK HayduTCs:
l)ucnonb3oBaTh B XOJ€ peLICHUS 3a7ad >JIEMEHTapHble IPEACTaBICHUS, CBS3aHHbBIE C
npUOINKEHHBPIMUA 3HAYEHUSAMH BEJTMUMH.

AJITEBPAMYECKUE BBIPAKEHUA
BbInmyckHUK HayduTCS:
1) BlafeTh MOHATUSAMHU «TOXIECTBO», «TOXJAECTBEHHOE NpeoOpa3oBaHUE», pellaTh 3a/1aud,
cojJiepxalue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hOpMyIaMu;
2) BBINOJIHATH MPE0OPa30BaHUs BHIPAKEHUHN, COJIEPKAILUX CTETIEHHU C IEJIbIMU MOKa3aTelsIMU U
KBaJ[paTHbIE KOPHHU;
3) BBINOJIHATH TOKJECTBEHHBIE MTPE0OpPa30BaHUs pallMOHAIBHBIX BRIPAXKEHUH HA OCHOBE MPaBUII
JeWCTBUI HaJl MHOTOYJICHAMH U anredbpandyeckuMu ApoOsimMu;



4) BBINIOJIHATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOXHUTEIIH.

YPABHEHUA
BeInyckHHUK Hay4duTes:
1) pewmaTe OCHOBHBIE BUJbI PAallMOHAJIBHBIX YPAaBHEHHI C OJHOM NEPEMEHHOM, CHCTEMBI IABYX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU;
2) NOHMMATh YpaBHEHHE KaK BaXXKHEHIYI0 MaTEMAaTHUECKYIO MOJIENb JJIsl ONUCAHUS U U3YUECHUS
pa3HO0Opa3HBIX PeaTbHBIX CUTYAlUH, PEHIaTh TEKCTOBBIE 33/1a4H aIreOpandecKiuM METOIOM;
3) npuUMeHATHh rpaguuecKkue MPEeACTaBICHUS AJIs UCCIEJOBaHMS YPaBHEHMH, HMCCIEIOBAaHUS U
peLIeHusl CUCTEM YPAaBHEHUM C IBYMs IIEPEMEHHBIMH.

HEPABEHCTBA
BeinmyckHuK HayduTes:
1) moHMMaTb M NPUMEHATh TEPMHHOJOTMIO M CHMBOJIMKY, CBS3aHHBIE C OTHOILLIEHUEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
2) pemath JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C ONOPO Ha rpaduuecKue MpeICTaBICHUS;
3) NpUMEHSTH anmnapar HEPaBeHCTB JUIsl PEIIeHUs 3a]au U3 pa3IMYHbIX pa3/ieioB Kypca.

OCHOBHBIE TTOHATHA. UACJIOBBIE ®YHKIINN
BBITyCKHUK HAy4UTCS:
1) moHUMAaTh W UCTOJB30BaTh (DYHKIIMOHAILHBIC MOHATHS U SI3BIK (TEPMUHBI, CHMBOJMYECKUE
0003HaYCHHS);
2) cTpouTh rpaduKu dMEMEHTapHBIX (YHKIUN; UCCIIETOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMA Ha
OCHOBE M3YUECHHsI IOBE/ICHUS MX rPa(uKoB;
3) moHnMaTh (QYHKIUIO KaK BKHEUIITYI0 MAaTEMAaTHYECCKYIO MOJEIb ISl OTIMCAaHUs TIPOIIECCOB U
SIBIICHUH OKPY)KAIOIIET0 MHpPa, NPUMEHSTh (YHKIMOHAIBHBIA S3BIK JUIS ONHCAHUS H
WCCIIIOBaHUS 3aBUCUMOCTEH MEX 1y (PU3HMUECKUMH BETMINHAMH.

UHNCJIOBBIE ITOCJIIEJOBATEJIBHOCTHA
BBITyCKHUK Hay4UTCS:
1) moHMMaTh W HCHOJNB30BaTh SI3BIK IOCIEIOBATEIBHOCTEH (TEPMHUHBI, CHUMBOJIHYECKUEC
0003HaYCHHS);
2) npuUMeHATh (HOPMYIIbI, CBSI3aHHBIC C apU(DMETHYCCKON U TEOMETPUUECKOM MPOrPEecCHsIMU, U
ammapar, c¢()OpMUPOBAHHBIM MPH M3YYECHUH JPYIHX Pa3[esioB Kypca, K PEHICHUIO 3a7ad, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEeabHOM JKU3HU.

OIIMCATEJIbHASL CTATUCTUKA
BbIMyCKHMK Hay4yuTCs HWCHOJb30BaTh MpPOCTEHIINE CHOCOOBI MPEACTAaBICHUS M aHaJIn3a
CTaTUCTUYCCKUX JAHHBIX.

CIIYYAUHBIE COBBITUS U BEPOSITHOCTD
BbIMyCKHUK HAYYHUTCS HAXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOATHOCTh CIy4aifHOTO COOBITHSI.

KOMBHMHATOPUKA



BbImycKHUK HayyuTCs pemiath KOMOWHATOPHBIEC 33/a4M HA HAXOXKJICHHE YMClia OOBEKTOB WU
KOMOWHAITHIA.

[Iporpamma  oOecrieyMBaeT  JIOCTH)KEHHE  CIEAYIOIIUX  pE3YJAbTATOB  OCBOCHHSA
00pa30BaTeNILHON MPOrpaMMbl OCHOBHOTO 00II[Ero 00pa3oBaHMs:
JUYHOCMHbLE:
1) chopMHpPOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcss K CaMOpPa3BUTHIO U CaMOOOPAa30BAaHMIO Ha OCHOBE MOTHBAIIMUA K OOYUCHHIO H
MO3HAHUIO, BEIOOPY AajbHEWIero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe mpodeccuii u
npo(eCcCHOHANBHBIX ~ TPEANOYTEHHH,  OCO3HAHHOMY  IIOCTPOCHHIO  WHIWBUAYAJIHHOU
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX MIO3HABATEILHBIX HHTEPECOB;
2) chOpMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOH MPAKTHKH;
3) cpopmMHpOBaHHOCTE KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILLEHUU U COTPYAHUUYECTBE CO
CBEPCTHHUKAMM, CTapIIMMHU U MJIaJLUIUMH, B 00pa30BaTeIbHON, OOLIECTBEHHO M0JIE3HOM, y4eOHO -
MCCIIEI0BATENILCKOM, TBOPUECKOH U IPYTUX BUIAX JACATEIHHOCTH;
4) ymeHHe SICHO, TOYHO, IPAMOTHO H3JlaraThb CBOM MBICIIM B YCTHOM M NHCBMEHHOH peuH,
MTOHUMATh CMBICTI IOCTABIICHHOW 33a]]auM, BRICTPAUBATh apTyMEHTAIUIO, TIPUBOIUTH TPUMEPHI H
KOHTP TIPUMEDHI;
5) mpeacTaBiIeHUE O MATEMaTHIECKON HayKe Kak cepe 4eI0BeUeCKOU NeaTeTbHOCTH, 00 dTamax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH JUTS Pa3BUTHS IIMBIITU3AINH;
6) KpUTUYHOCTH MBIILJICHHUS,, YMEHUE PACO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TMIOTE3Y OT (aKTa;
7) KpeaTMBHOCTb MBIIIJICHUS,, WHULMATUBA, HAXOIYMBOCTb, AKTUBHOCTh IpPU PELICHUU
anreOpandecKux 3aaad;
8) yMeHME KOHTPOJIUPOBATH MPOIIECC U pe3yIbTaT y4eOHOW MaTeMaTUUECKOU e TEIbHOCTH;
9) crocoOHOCTh K SMOIMOHATIBLHOMY BOCIPUATHIO MAaTEMAaTUYECKUX 0OBEKTOB, 3ajay, PEIICHUH,
paccyxJIeHUM.
MemanpeomemHuvle:
1) ymeHHe CaMOCTOSITENIbHO IUIAHUPOBATh AIbTEPHATHBHBIC IIyTH JOCTIKEHHUS IIEJIeH,
OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIE CITOCOOBI peIIeHUsT YICOHBIX U MTO3HABATEIHHBIX
3azay;
2) yMeHHE OCYIIECTBISATh KOHTPOJb MO pe3ylbTaTy U MO CHocoOy JeHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBBHI;
3) yMeHue aJeKBaTHO OIICHMBATh MPABWJIBHOCTh WJIM OIIMOOYHOCTH BBITIOJHEHHS y4eOHOU
3aaun, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;
4) OCO3HAHHOE BIAJICHHWE JIOTUYECKUMHU JIEHCTBUSMHU OIpEIeNIeHUs] MOHATUH, 00001eHus,
YCTaHOBJICHHsI aHAJIOTUH, KJIacCU(PUKALMU HAa OCHOBE CaMOCTOSITEIBHOTO BBIOOpa OCHOBAaHUN U
KPUTEPHEB, YCTAHOBJICHHS POJOBUIOBBIX CBSI3EH;
5) yMeHue ycTaHaBIMBaTh MPUYUHHO-CIIEJACTBEHHBIE CBSA3U; CTPOUTH JIOTHUECKOE pacCyKAeHue,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIbI;
6) yMmMeHMe co3/1aBaTh, NMPUMEHATb U TNPEOOpPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIEJIM ¥ CXEMBI JIJIs pelieHHs yueOHBIX M IM03HABATEIbHbIX 337ay;
7) yMeHHe OpraHu30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTh C YUUTEIEM
U CBEPCTHHKAMHU: OIpPENeNATh LEeIH, pacnpeaeieHue (QYHKUUMH © posield  YyY4aCTHHUKOB,
B3aMMOJICHCTBHE M 00IIMe crnocoObl paboThl; yMeHHME paboTaTh B TpyHIe: HaXoIuTh oOriee
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pelieHre M paspenatb KOH(IMKTHI Ha OCHOBE COTJIACOBAHMSA MO3MIMN W yué€Ta WHTEPECOB;
ciymarh naptHépa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

8) cdopMupoBaHHOCTh y4eOHOW U OOIIEINOJIE30BATEIHCKOH KOMIIETEHTHOCTH B 00JacTH
WCIO0JIb30BaHUs HH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komMneTrenTHOCTH);
9) mnepBoHavaNbHBIE TMpPEACTABICHUS 00 HIEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHMSI SIBJICHUI U POLIECCOB;
10) ymMeHue BHUJETh MaTEMaTHUYECKYIO 3aJauyy B KOHTEKCTE MPOOJIEMHON CUTyallUd B JPYTHUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

11) ymeHue HaxOOuTh B Pa3IMYHbIX UCTOYHHKAX MH(POPMAIMIO, HEOOXOAUMYIO JUISl PEIICHUS
MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHOM (opme; MpUHUMATh PELICHUE B
YCIIOBHUSAX HETOJIHON U U30BITOYHOM, TOUHON U BEPOSATHOCTHOM MH(pOpMaLny;

12) ymeHue mOHMMAaTh U HCIIOJIb30BATh MaTE€MaTHYECKHUE CPEJICTBA HAIJIITHOCTU (PUCYHKH,
YepTekKH, CXEMBI U JIP.) Ul WIUTIOCTPALIUH, HHTEPIIPETALIMH, apTyMEHTAlUH;

13) ymeHue BpIIBUTaTh TUIIOTE3BI IIPU PEIIEHNH YUEOHBIX 33J]a4 U TOHUMAaTh HE0OOXOIMMOCTb UX
MIPOBEPKH;

14) ymeHMe NpPUMEHATh HMHIYKTHUBHBIE M JEIyKTHBHBIE CIOCOOBI pacCyXJIeHUl, BUIETbH
pa3IMyYHbIE CTpATETuu pelIeHus 3a1a4;

15) mnoHMMaHME CYIIHOCTH aJTOPUTMHYECKUX MpeInucaHuii ¥ yMeHue JeilcTBoBaTh B
COOTBETCTBUU C MPEIIOKEHHBIM aITOPUTMOM;

16) ymMeHHe caMOCTOSITENIbHO CTaBUTh LEJIM, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI JUISI pEeLICHUS
y4eOHBIX MAaTeMaTHYECKUX MPOOIIEeM;

17) yMeHue miuaHUpOBaTh U OCYHIECTBIATH JEATEIbHOCTh, HAIPABICHHYIO Ha pelIeHHE 3ajay
HCCIIEIOBATEIIBCKOTO XapaKTepa.

npeomemmule.

1) ymenume paboTarh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpHpOBaHHE, H3BJICUCHUE
HeoOxoauMoi MHQopMaluK), TOYHO U TIPaMOTHO BbIpaXaTb CBOM MBICIM B YCTHOH U
IIUCBMEHHOM peuYd, NPHUMEHS MaTeMaTHYECKYyH0 TEPMHUHOJIOTHIO MU CHMBOJIMKY, MCIOJb30BaTh
pasnuyHbIe A3bIKM MATEeMAaTUKU (CIOBECHbIM, CUMBOJIMYECKUH, rpaduyeckuii), 000CHOBBIBAThH
CYXXJIEHHsI, IPOBOIUTh KJIaCCU(PUKALINIO, JOKA3bIBATh MATEMAaTUUYECKUE YTBEPIKICHMUS;

2) BnajgeHue 0a30BbIM IMOHATUIHBIM alapaToOM: UMETh NPEACTaBICHHUE O 4YUCIE, BIJIAZICHUE
CHUMBOJIbHBIM SI3IKOM aireOpbl, 3HAHUE 3JIEMEHTApHBIX (DYHKIMOHAIBHBIX 3aBUCHUMOCTEH,
(dopMupoBaHUE IPEJICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUpE U O
pasUYHBIX CIOcO0ax HX M3y4eHHs, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHEe BBINOJHATh anredpandeckue MpeoOpa3oBaHMsl PALMOHAIBHBIX BBIPAKEHUH,
IPUMEHATh UX s pelieHHss y4eOHBbIX MaTeMaTHYeCKUX 337ad W 3a/ad, BO3HHUKAIOIUX B
CMEXXHBIX YUeOHBIX MpeMeTax;

4) yMeHHe TOJb30BATHCA MaTeMaTHUYECKUMH (QOpMylTaMH M CaMOCTOSITEIbHO COCTaBJIATh
(dopMynbl 3aBUCHUMOCTEH MEX1y BEIMYMHAMU Ha OCHOBE OOOOIIEHMS YaCTHBIX CIy4aeB M
9KCIEPUMEHTA;

5) ymeHue peliaTh JUHEWHbIE U KBaJpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAKKe MPUBOAUMBIE K
HUM YpaBHEHHs, HEPaBEHCTBA, CUCTEMBI, MPUMEHATh Trpaduyeckue NpeACTaBICHUs s
pELIEHNs U UCCIEI0BAaHUS YPAaBHEHUN, HEPABEHCTB, CUCTEM; NIPUMEHSATH MOJIyYEHHBIE YMEHUS
JUIS PELIEHUs 3aJa4 U3 MAaTEMaTHUKU, CMEKHBIX IIPEMETOB, TPAKTHKH;



6) oBIaJIeHUE CUCTEMOH (YHKIIMOHAIBHBIX MTOHATHH, (PYHKIIMOHAIBLHBIM SI3bIKOM U CUMBOJIUKOH,
yYMEHHE CTPOUTH Tpaduku (PYHKIUH, ONMUCHIBATh UX CBOWMCTBA, MCIIOJIH30BATh (DYHKIIMOHAIBHO-
rpaduyueckue MpencTaBICHUS I ONMMCAHUS W aHAIW3a MaTEeMaTHYECKHUX 3a1ad M PeabHBIX
3aBHCHUMOCTEI;

7) OBIaIEHUE OCHOBHBIMH CIOCOOAMH IPEJICTABICHHUS M aHAIM3a CTATUCTUYCCKUX IAHHBIX;
YMEHHE pelIaTh 3314 Ha HAX0XKJICHNUE YaCTOTHI M BEPOSTHOCTU CITy4allHBIX COOBITHIA,

8) yMeHHE TPUMEHSATh M3YYCHHBIC TMOHSTHS, PE3yJIbTaThl U METOJbI NPH PEHICHUH 33734 U3
Pa3IMYHBIX Pa3AeiioB Kypca, B TOM YHCJIE 3a/1a4, HEe CBOJISAIIUXCS K HEITOCPEICTBEHHOMY ITPUME-
HEHUIO U3BECTHBIX AJITOPUTMOB.

2.ConeprkaHnue Kypca

APUOMETHUKA

PanuonanbHble ynciaa. Pacmmpenne MHOXKECTBA HATYPAJIBHBIX YUCEN O MHOXKECTBA ILIEJIBIX.
MHOxecTBa LEIbIX YMCEII IO MHOKECTBA PAallMOHAIBHBIX. PalimOHAIBHOE YMCIIO KaK OTHOLIEHUE
m/n, TAe m — 1eNoe Yncio, N — HarypaibHoe. CTeneHsb C 1eJbIM TOKa3aTeIeM.
HeiictBuTenbHbIe uncaa. KBaapatHelii KopeHb U3 yucia. KopeHb TpeTbeil CTeneHu. 3anuch
KOpHEH ¢ MOMOIIbIO CTENEeHU C JAPOOHBIM mokaszareneM. [loHsTne 06 uppalnroHaIbHOM YHCIIE.
HppanmoHalbHOCTE YKCIa U HECOM3MEPUMOCTh CTOPOHBI M AMArOHaNIM KBajapata. JlecsTudHble
MPUOIHKEHNST UPPALMOHATIBHBIX YKced. MHOKECTBO JEUCTBUTENBHBIX YHUCEI; MPEJICTaBICHNE
JNEUCTBUTENBHBIX YUCENl OECKOHEUHBIMH AECCATUYHBIMU Jpo0siMu. CpaBHEHHE NEHCTBUTEIBHBIX
gucen. KoopaunatHas mpsimas. M3o0paxkeHne uucen TOYKaMH KOOPAWHATHOW TMPSMOM.
YHucnoBble MPOMEKYTKH.

N3mepenusi, npudaM:keHusi, OIEeHKH. Pa3mepbl O0OBEKTOB OKpykKarwmero wMupa (OT
AIIEMEHTApHBIX YacTUI[ 10 BceneHHOIl), MIMTENbHOCTH MPOLIECCOB B OKPY)KAIOIIEM MHUpE.
Boigenenne MHOXHUTENST — CTENEHM JAECATH B 3anucu uucia. llpubmmkéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuoImxkeHus. [Ipukuaka u oneHka pe3ynbTaToB BHIYHCICHUH.

AJII'EBPA

Aaredpanyeckne BbIpaskeHHsl. DBykBeHHbIe BBIpaKEHHS (BBIPAXKEHHS C MEPEMEHHBIMH).
UucnoBoe 3HaueHWe OYKBEHHOTO BblpakeHUs. JlomycTuMble 3HAYEHUS IEPEMEHHBIX.
[ToacranoBka BeIpakeHHUI BMecTO nepeMeHHbIX. [IpeoOpa3oBanne OYKBEHHBIX BBIPAXKEHHI Ha
OCHOBE CBOMCTB apu(pMeTHUecKux AelcTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxaecTBO.
Crenenb C HAaTypaJbHBIM IOKa3aTesleM M €€ cBOMcTBA. OQHOWIEHb U MHOrouseHbl. CreneHb
MHorouseHa. Clo)eHue, BbIYUTAHHE, YMHOKEHHE MHOroujaeHOB. Dopmysbl COKpaIIEHHOTO
YMHOXEHUS: KBaJpaT CyMMbl M KBajpar pa3HocTH. Popmyna pa3sHOCTH KBaJpaToB.
[IpeoOpa3oBaHue 1ENOT0 BHIPAKEHUSI B MHOTOWIEH. Pa3nioskeHne MHOTOWICHOB Ha MHOXHUTEIH.
MHorousnens! ¢ oqHoi nepemeHHoil. Kopens MHOrounena. KBagpatHblii TpéxusieH; pas3ioKeHue
KBaJpaTHOTO TpEXUJeHa Ha MHOXuTenu. AnreOpamdeckas ApoOb. OCHOBHOE CBOWCTBO
anreOpandyeckoit apoOu. CliokeHHe, BbIUUTaHUE, YMHOXEHHE, JeJeHHEe anreOpandeckux
npoGeit. CreneHb ¢ LeNbIM IOKa3aTeaeM M e€ CBOMcCTBA. PalnnoHanbHBbIE BBIpAXKEHHS U HUX
npeobOpa3oBaHus. JlokazaTenbcTBO TOXkAecTB. KBanparHsle kopHu. CBoiicTBa apuMeTHYECKUX
KBQJIDAaTHBIX KOpHEH U UX TMPUMEHEHHE K TMpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUNU U
BBIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue ¢ onHoil nepeMeHHOW. KopeHb ypaBHeHus. CBoilcTBa YHMCIIOBBIX
paBeHCTB. PaBHOCWIBHOCTH YypaBHeHMH. JIuHeliHoe ypaBHeHue. KBajgpaTHoe ypaBHEHHE:
¢dopmyna kopHeil kBagpaTHOrO ypaBHeHUs. Teopema Bueta. Pemenue ypaBHeHM, CBOASIIMXCS
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K JIMHEHHBIM U KBaJpaTHbIM. [Ipumepsl penieHus ypaBHEHHUH TPETbeW UM 4ETBEPTOM CTEIIECHEH.
Pemenne npoOHO-panMoOHANBHBIX YpaBHEHHN. YpaBHEHUE C JBYMS NMEpeMEHHBIMU. JIMHEWHOe
YpaBHEHHUE C JABYMS IIEPEMEHHBIMH, IIPUMEPHI PELICHUS] YPaBHEHUH B LieNbIX unciax. Cucrema
YpaBHEHUN ¢ JBYMS IepeMEHHbIMU. PaBHOCMIBHOCTH cucteM. CHCTEMBI JBYX JMHEHHBIX
YpaBHEHHUH € ABYMS IEPEMEHHBIMU; PELICHHUE MT0ACTAaHOBKOH U cioxeHueM. [Ipumepsl perienus
CUCTEM HEJIIMHEWHBIX YpPaBHEHHUH C JByMs IE€pEeMEHHbIMHU. PelleHne TEKCTOBBIX 3ajay
anreOpandeckuM  crocobom.  JlekapToBel ~ KOOpAWMHATHI HAa IUIOCKOCTH. [ 'padmueckas
MHTEpPIpETAlMs YPaBHEHUS C IBYMs NepeMeHHbIMHU. ['paduk JIMHEHHOTO ypaBHEHHsS C ABYMS
MEPEMEHHBIMH; YIIIOBOW KOA(MOGHUIMEHT MPsIMOH; yCIOBHE MapauIeIbHOCTH MPAMBIX. [ paduxu
MPOCTEHIINX HETWHEHWHBIX ypaBHEHWH: Mapaboja, TumnepOosia, OKpyKHOCTh. ['paduueckas
MHTEpIIpEeTAIHs CUCTEM YpaBHEHUH C IBYMsI IEpEMEHHBIMHU.

HepaBencrBa. YuciioBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO € OJHON NEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPAaBEHCTBA C OJHOW IepeMeHHOM. KBanpaTHble
HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYHKIWN

OcHoOBHbIE NOHATHS. 3aBUCUMOCTH Mexay BenuunHamu. [loustue dyakuun. OOacTh
ompeieNieHuss U MHOXecTBO 3HadeHHi ¢yHkuuu. CnocoOwsl 3amanus ¢ynkuuu. [paduk
¢byaknuu. CpoiictBa (yHKIHMA, uX oToOpakeHume Ha rpaduke. I[Ipumepsr rpaduxon
3aBUCHUMOCTEH, OTpaXAIOIINX peaabHble MPOLECCHI.

Yucnosble pynkuuu. OyHKIMN, ONMUCHIBAIONIUE MPSMYI0 U OOpaTHYI MPONOPIUOHATIbHBIE
3aBUCUMOCTH, HMX Tpaduku u cBoiicTBa. JluneliHas ¢yHkius, e€ rpaduk W CBOWCTBA.
KBanparuunas ¢yHkuusi, e€ rpapux u cBoiictBa. CreneHHble (YHKIHH C HaTypalbHBIMU
TnoKazaTeaMu 2 u 3, ux rpaduky u cBoiicTBa. ['padukn GyHkmmid y =vVx ,y=Vx, y =|x|.
YucaoBple mociaenoBatreJnLHOCTH. [loHATHE 4YHCIOBOM NOCIENOBATEILHOCTH. 3aJaHUE
MOCJIEI0BATEIILHOCTH PEKyppeHTHON dopmynon u Gopmysoit N-ro wieHa. Apudmerndeckas u
reoMerpuueckas mporpeccud. DopMynsl N-ro 4yieHa apuMETHYecKO U TeoMeTpUYecKOu
Mporpeccuif, CyMMbl TMEpBBIX N-X ujeHOB. M300paxeHue 4YIEHOB apUPMETUYECKON H
FeOMETPUUYECKON  MPOrpeccCMid  TOYKAMM  KOOPJIAMHATHOM  IUIOCKOCTH.  JIMHEWHBI U
SKCIIOHEHIMAIBHBIN POCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareqbHasi craTucTuka. [IpencraBnenne AaHHBIX B BUAE TaOMuUI, Auarpamm, rpadukos.
CnyyaitHas u3MeHYUMBOCTh. (CTaTUCTHUECKHE XapaKTEPUCTHKH Habopa JaHHBIX: CpeaHee
apudmernueckoe, MeuaHa, HauOoOJbIee U HaUMEHbIIIee 3HaueHus, pa3max. [Ipencrasnenue o
BBIOOPOYHOM HCCIICIOBAaHUH.

Cayuaiinble coObITHS U BepPOSITHOCTD. [oHSATHE O CIy4allHOM OIBITE M CIYy4aliHOM COOBITHU.
Yacrtota cny4aitHoro coObiTus. CTaTHCTUYECKUI TMOAXOM K TOHATHIO BEPOSTHOCTH.
BeposiTHOCTH ~ MPOTHBOIOJIOKHBIX ~ coObITHH.  He3aBucumble  coOblTHSA.  YMHOXKEHHE
BeposATHOCTeH. JlocToBepHBIE M HEBO3MOXHBIE COOBITHA. PaBHO BO3MOXHOCTH COOBITHH.
Knaccuueckoe onpezneneHne BEpOSTHOCTH.

KomOunaropuka. Penenne koMOMHATOpHBIX 331a4 mepebopom BapuaHToB. KomOmHaTtopHOE
npaBuiIo0 yMHOKeHUs. [lepecTanoBkU U pakTopHa.

JIOTMKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEeHHbIE MOHATHS. MHOXECTBO, JIEMEHT MHOKECTBA. 3a/laHUE MHOYKECTB
NEPEUYHCICHUEM DJEMEHTOB, XapaKTEepPUCTHUECKUM cBoicTBOM. CTaHnapTHble 0003HAaUYEHUS
YHCIOBBIX MHOXeECTB. [TycToe MHOXecTBO U ero o6o3HaueHue. [logmuoxxectBo. O0beaANHEHNE U
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MEepeCCUYCHUEC MHOKCCTB, Pa3HOCTb MHOXKCCTB. I/IJIJIIOCTpaLII/I}I OTHOIIICHUMN MCXKIY MHOXCCTBaAMU

C IIOMOIIIBIO Tuarpamm Diinepa — BeHHa.

OaemenTnl Joruku. Ilonsarue o PaBHOCHUJIIBHOCTH, CJICOOBAHUMU, YHOTp€6JI€HI/I€ JJIOTHYCCKHX

CBS30K eCal ..., MO ..., 8 MOM U MOJLKO 8 MOM Cyuae, JOTUMYEeCKUE CBIA3KU U, UTU.
MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

3aposkaenue anreOpsl B Henpax apudmeTrku. An-Xopesmu. Poxaenne OyKBEHHOW CUMBOJIMKH.
II. ®depma, ®. Buer, P. Jlexapr. Hctopus Bompoca o0 HaxoxaeHUU (GOpMyd KOpHEH

anreOpanvyeckux ypaBHEHWH, HEpa3pelIMMOCTh B paJWKaiax ypaBHEHUH CTeNeHH, OOJbIIeit
yeThipéx. H. Tapranss, k. Kapnano, H. X. AGens, O. Nanya. MI300peTrenune MmeTona KOOpAUHAT,
MO3BOJIAIONIETO TEPEBOAUTH T€OMETPUUYECKHEe OO0BEKThI Ha s3bIk anredpsl. P. Jlexapt u IL
®epma. [Tprmepsl pa3TuYHbIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH. 3aaaya Jleonapno Ilusanckoro

(dubonauun) o kponukax, ynciaa dubonauun. 3anaya o maxmaTHoW nocke. Mcroku Teopuu
BEpPOSTHOCTEH: CcTpaxoBoe neso, azapTHeie urpel. I1. depma u b. Ilackans. S. bepuymum. A. H.
Konmoropos.

3.Tematnyeckoe TIaHUPOBAaHKE YUeOHOTO MaTepHaa

Howmep | Conepxxanue matepuaia Komn | XapakTtepucTrka OCHOBHBIX BHJIOB
MTYHKTA HECTB | nesITeIbHOCTH yUeHHKA (HA YPOBHE YUECOHBIX
gaCOB JIEHCTBUIA)
7 KJaacc
I'nasa 1. J/IpoGu U npoueHTbI 11 CpaBHUBaTh W YNOPSIOYMBATH PAILMOHAIBHBIE YHCIIA.
11 CpaBHeHue npooeii 1 BBINONHATE BBIYMCICHHS C PalMOHAIBHBIMHM YHUCIIAMHU,
1.2 BBIMHCIICHNS C PALOHAIBHBIMHU 2 BBIYKMCIIATh 3HAYCHUs] CTENeHeH C  HaTypaJbHBIMU
- MOKa3aTesiMU. BBINOIHATH MPUKUAKY U OLEHKY B XOJI€
BBIYHCIICHHH.
1.3 CrerieHb ¢ HATYpaNBHBIM 1 Hcnonp30BaTh SKBUBAJICHTHBIC IT 0
peNCTaBICHUS JIPOOHBIX
oKasaTesieM 4HCeN IPH MX CPABHEHWM M B BHIMUCIECHHAX. [IpOBOIMTE
1.4 3aJauy Ha MIPOLIEHTHI 3 HECIIOKHBIE HCCIEIOBAaHMSA, CBA3aHHBIE CO CBOMCTBAMH
15 CTaTHCTHYECKHE XapaKTEPHCTHKH 1 JIPOOHBIX YHCEN, ONMHUPAsCh Ha YUCIOBBIE IKCIIEPHUMEHTBHI
Ha6opa JIaHHBIX: CpEIHEE (B TOM YHCJII€ C HCIIOJIB30BAHUEM  KaJIbKYJIATOpPA,
apudMeTHIeCKoe, MEIUaHa, koMmbioTepa). OcylecTBisTh TOUCK HHpoOpManuu (B
HauboJbIIee U HAaUMEHbILIEEe CMM), conmepxkatieii JaHHBIE, BEIPAaKCHHBIE B TPOLICHTAX,
3HaYeHHe, PazsMax MHTEPIPETUPOBATh ATH JaHHbIe. Pelnath 3ama4d  Ha
1.6 CraTHcTHYECKIE XapaKTePUCTHKH 1 NPOLICHTBl W ApOOK (B TOM YHCIE 3aavd U3 peallbHON
Ha6opa JTAHHBIX: IIPEICTABIICHAE O IMPAaKTHUKH, UCTIOJIB3YA IIPU HCO6XOI[I/IMOCTI/I KaHBKyHﬂTOp).
BBI6OpOLIHOM HMCCJIETOBAaHUU HpI/IBOIH/ITB TIPpUMEPLI YUCIIOBBIX HJaHHBIX (HeHa, pocCT,
1.7 ToBTopenue mo Teme: «Jlpobu u 1 BpeMsi Ha JIOPOTY), HaXOAUTh CpelnHee apudMernieckoe,
IIPOICHTHI» MOJY M Ppa3MaxX YHCIOBBIX HAOOpPOB, B TOM 4YHCIIE
1.8 KontponbHas paGota Nel «Jlpo6u 1 1 u3BJleKas HeoOXoaumylo HHpOpMaluI0 M3 Tabiul MU
TIpOTIEHTHI quarpamM.  [IpuBoauTh  comepKaTeNbHbIE — MPUMEPHI
UCIIONIb30BAHMSL CPEIHEr0 apU(PMETHYECKOr0, MOIBI U
pasMaxa Ui ONHCaHWA [AHHBIX (JeMorpaduyeckue u
COIIMOJIOTMYECKUE JIaHHBbIC, CIIOPTUBHBIC IMOKA3aTeNd WU
zp.)
I'naga 2. Ilpsimas u oGpaTHasn 8 MogenupoBaTb HECHOXHBIE 3aBHCUMOCTH C TOMOIIBIO
MPONOPIMOHAIBHOCTD (dopMyn;  BBINONHITH  BBIYKCICHUS 1O  (dopMyaam,
21 3aBHCHMOCTD MeXTy BENHUNHAME M 1 BbIpakaTh 13 (HOPMYJIbI OJHU BEIUYUHBI Yepe3 Jpyrue.
bopMyJTbI PacniozHaBaTh mpsAMyr0 U 0OpaTHYIO TPOOPIHOHANBHbIE
57 Tipsan 1 obpaTHan 1 3ABHCHMOCTH. Hcnonp3oBaTe CBOHCTBA TMPSIMOH U
P OIOPIHORATBEOCTS 3aBHCHMOCTH oOpaTtHoH TPONOPUHMOHATLHOCTH  JUISL  BBINOJNHEHNS
53 v B > MPAKTHYECKUX pacyéroB. PeriaTh TEKCTOBbIC 3aqaudl Ha
poroprwn. Perrenve 3amad ¢
., IPSIMYI0 W OOpaTHYIO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH,
TTOMOIITBIO TIPOTIOPITUH




2.4 [TporiopryioHaEHOE JIeTIeHnE 2 Ha TMPONOPLMOHANIBHOE JeleHHe (B TOM YHCIE C
2.5 [MoBTopenue no reme «IIpsmas n 1 KOHTEKCTOM W3 CMEXHBIX AWCHUIUIMH, W3 peabHOU
o0patHasi ITPONOPIMOHATBHOCTY JKU3HM). AHaTU3UpPOBATh M OCMBICIMBATH TEKCT 3a/1a4y,
2.6 Konrponbnas pabora Ne2 «IIpsmast 1 MOJEIMPOBATh YCIOBUE C IIOMOIIBKO CXEM, CTPOUTH
1 obpaTHast POIOPIIHOHATEHOCTE JIOTUYECKYI0  LEMOYKy  pacCyXJeHHWH;  KPUTHYECKH
OLICHUBATh TIOTYYeHHBIN OTBeT, OCYIIECTBIIATh
CaMOKOHTPOJIb, TIPOBEPsII OTBET Ha COOTBETCTBHE
YCIIOBHIO
I'maBa 3. Beenenue B anredpy 9 [IpumensaTp s3Ik anreOpsl  MpPH  BBHITIOJIHEHUH
3.1 3apox/IeHIe anreOphl B HeAPax 1 JJIEMEHTapHBIX  3HAKOBO-CUMBOJIMYECKHX  JICHCTBHM:
apupMeTHKH. As-XOpe3MH. WCIIOIb30BaTh OYKBBI JUII 0003HAUSHUS YHCEI, IS
PoxneHne OyKBeHHOI CUMBOJIUKH. 3armcH 00X YTBEPIKACHHIA; MOZEJINpOBATh
ByKBEHHbBIC BBHIPAYKEHHSI OYKBEHHBIMH  BBID@KCHUSIMH  YCJIOBHS,  OIHCAHHBIE
(BBIPQXKEHHSI C IEPEMEHHBIMH) CIIOBECHO, PHCYHKOM WJIM 4YEPTEKOM; IpeoOpa3oBHIBATH
3.2 UHCII0BOE 3HAYCHHE GYKBEHHOIO 1 anreOpanyeckue CyMMbl W TIPOU3BENICHUS] NpPUBEJCHUE
BbIpaXKeHMsL. JlOmyCTHMBIe MOOOHBIX CllaraeMbIX, PacKpbITHE CKOOOK, YIPOIIeHHE
3HAUCHNUS [IEPEMEHHBIX Npou3Be/IeHNH). BBINOMHATE YMCIOBBIE TMOACTAHOBKH B
33 TIpeoGpasoBaHye GyKBEHHBIX 1 OYKBEHHOE BBIPa)KEHHE, BBIYMCIATH YHCIOBOE 3HAUYCHHE
BBIPAKEHU HAa OCHOBE CBOMCTB OYKBEHHOTO BBIPAIKCHHS
apuMeTHYSCKHUX TEeHCTBUN.
PaBeHCTBO OYKBEHHBIX BBIPAXKEHUH
3.4 IIpeobpa3oBanue OyKBEHHBIX 2
BbIpayKeHUil. PackpbiTre ckoOOK
3.5 [TpeobpazoBanne OYKBEHHBIX 2
BeIpakeHuil. [IpuBenenue
N0/I00HBIX ClIaraeMbIX
IToBTOpenue o reme «BBeaeHue B 1
anredpy»
3.6 Konrponbhas pabora Ne3 1
«BBezenue B anredpy»
I'naBa 4. YpaBHeHus1 10 [lepexoqute OT CclOBECHOH (HDOPMYIUPOBKU YCIOBUS
4.1 VpaBHEHHUE C OJIHOI NePEMEHHOI. 2 3a/a4u K anreOpandyeckoil MoAenu MyTéM COCTAaBIICHHA
KopeHb ypaBHeHHSL. ypaBHeHMs. [IpoBOAMTH HOKa3aTeNbHBIE PACCYKACHHUS O
4.2 JIuHeiiHOE ypaBHEHHE U ero 3 KOpPHSX YpPaBHEHHS C OIOpPON Ha OIpEJEICHUE KOPHS
peleHne. PaBHOCHIBHOCTD OOBsicHATE U (HOPMYITHPOBATH MpaBUIIa MPe0OPa30OBAHUS
ypaBHEHHIA. ypaBHeHHH.  KOHCTpyupoBaTh  alrOpUTM  pELICHHA
43 PelllcHHE TEKCTOBBIX 3a71a4 3 JUHEWHBIX  YpaBHEHHM,  pPacro3HaBaTh  JIMHEHHbIE
AIreGPANIECKIM CIIOCOG0M YPaBHEHWA, pEIIATh JIMHEHHbIE YPAaBHEHWA, a TaKkKe
4.4 TIOBTOpEHHE 110 TeMe «Y paBHEHUs 1 YPABHEHM, CBOAAIINECS K HUM, C TIOMOILBIO MPOCTEHIIIIX
45 KoHTponbHas pabota Ned 1 npeoOpa3oBaHUI. Pemats TEKCTOBBIE 3a1a4u
«Y paBHEHM anreObpanyeckuM CrocoOOM: COCTaBIATH ypaBHEHHE IO
YCIOBHIO 3a/laud, pelaTb COCTABIEHHOE YpaBHEHHE.
IIpoBonnTs paccyxaeHus, OCHOBaHHBIE Ha
MHTEPIPETALH YCIOBHS MOCTaBJICHHON 3aJaud, I
MOMCKAa  LENBIX KOPHEH  HEKOTOPBIX  HECIOXHBIX
HEJMHEWHBIX YpaBHEHUHN
I'naBa 5. KoopauHaTbl U rpaduku 10 N3o0paxare 4Ynciia TOYKAMH KOOPAMHATHOM TMPSIMOIA,
51 KoopnunatHas npsmast. 1 Tapbl 9MCEN TOYKaMH KOOPAMHATHOH mtockoctu. CTpouTh
N300paxeHne yucen TOYKaMu Ha Ha  KOODAWHATHOH  IUTIOCKOCTH  TE€OMETPHUYECKHE
KOOpJAUHATHOM NpsAMoi. Yucnosbie n300pakeHNsT MHOXKECTB, 3aJaHHBIX alnreOpandeckd,
MIPOMEXYTKH OIMCHIBATh MHOXECTBA TOYEK KOOPAWHATHOHM IIOCKOCTH
5.2 Paccrostue MeX Iy TOUKaMH 1 (obmacty, orpaHUYEHHBIC TOPU30HTAIbHBIMA u
KOOPJMHATHOW IPSMOit BEPTHKAIBHBIMH TMPSAMBIMH W TIp.) alreOpanvdecKuMu
53 H3o00perenre MeTo/a KOOPUHAT, 2 COOTHOIIICHUSIMH.
MO3BOJISIOIIETO [IEPEBOIUTD Ctpoutb rpaduku MPOCTEHIIX 3aBUCUMOCTEH, 3aJaHHBIX
TeOMETPUIECKHE 00BEKTHI HA SI3BIK aHI‘C6paI/I‘{CCKI/IMI/I COOTHOIIICHUSIMH, TIPOBOAUTH
a‘]'[re6p],]. P'HeKapT u H.(DepMa. HECJIOKHBIC UCCIICIOBAHUS 0COOEHHOCTEN ITUX l"paq)I/IKOB.
Z[eKapTOBBI KOOpAUHATEI Ha MOZ[GJ'H/IpOBaTL pCaJibHbIC 3aBUCUMOCTU I”pa(l)I/IKaMI/I.
IUIOCKOCTH. MHOMXECTBO TOUEK Ha Uwurats TpaduKu peanbHBIX 3aBUCUMOCTEH
KOOPJMHATHOW IJIOCKOCTH
5.4 I'padmkn mpocTedmmx TMHEHHBIX 2

YpaBHEHUH




5.5 I'padukn mpocTeimmx HeMMHEWHBIX 2
ypaBHEHHH: mapabona, Kyondeckas
napabona, y=/x/
5.6 [Tpumeps! rpaduKoB 3aBUCUMOCTEH, 1
OTPAXKAIOMIUX PeasTbHBIE MPOIECCHI
5.7 [ToBTOpEHUE MO TEME: 1
«KoopnunaTe! u rpadukmy
5.8 Kontpomnbnas pabora Ne5 1
«KoopaunaTe! u rpadukmy
I'naBa 6. CBoiicTBa cTeneHH ¢ 10 DopMyITUPOBaTh, 3aIHCHIBATE B CHMBOJIUYECKOW QopMe U
HATYPAJbHBIM IOKa3aTesIeM 00OCHOBBIBAaTh CBOIMCTBA CTENEHH C HATYPAJIbHBIM
6.1 CreneHs ¢ HaTypaJIbHBIM 1 MOKa3aTelneM, NPUMEHSITh CBOMCTBAa  CTENEHH  JUIS
TOKa3aTeNeM. npeoOpa3oBaHus BBHIPAKCHUI U BBIYHCIICHUNA. BBITOIHATE
6.2 CBOMCTBA CTENEHH C HATYPAIbHBIM 4 nepedop BCEX BO3MOXKHBIX BapHAHTOB JUIS Tiepecuéra
nokasareieM O0BEKTOB WM KOMOWHanwid. [IpuMeHSATh mpaBUIIO
6.3 Pemmenue KOM6I/IHaTOpHI)IX 3aJa4 2 KOMGI/IHaTOpHOFO YMHOXCHUA I PEHICHUA 3aJad Ha
11epedopOoM BapHAHTOB. HaXOXIEHWE uYucia OOBEKTOB WJIM  KOMOHMHAIUI
KoMOuHaTOpHOE IPaBHIIO (mmaroHamy MHOTOYTOJIbHHMKA, DYKOIOXKAaTHS, YHUCIO
YMHOMK€EHHUs KOIOB, IU(POB, Mapojeh u T. 1.). Pacro3HaBaTh 3agauu
6.4 HepeCTaHOBKI/I " (l)aKTOpI/IaJ'I 1 Ha ONpCACICHUE 4YHCIa IIEPECTAHOBOK U  BBINOJIHATH
6.5 ITosTopenue o Teme «CBOKMCTBA 1 COOTBCTCTBYIOMIME BBEIMHCIICHHA
CTCIICHU C HaTy'paJ'IBHBIM
noKazaTesemM»
6.6 KonrponbHas padora Ne6 1
«CBolfcTBa CTENEHU C HATYPAIbHBIM
TIOKa3aTenemMy
I'taBa 7. MHoOro4.JieHbl 16 BbIONHATE JCHCTBUSA ¢ MHOrouwileHaMH. J[oka3wiBaTh
7.1 OnHOWIEeHBI U MHOTOUJICHBI. 1 (dhopMynbl COKpaIEHHOrO YMHOXKEHHsI (IJ1s1 JIBY4JICHOB),
CreneHp MHOTOUYJICHA NPUMEHITh WX B MPEeoOpa3OBaHUAX BBIPAKCHUH W
7.2 MBHOTr04JICHBI ¢ OHOM IIEPEMEHHOM. 1 BBIYHMCIICHUSAX. IIpoBoaunts UCCIICI0BAHUC A1
CreneHb MHOTOYJICHA KOHCTPYHPOBaHMA U TIOCICAYIOIIEro JI0Ka3aTeIbCTBA
7.3 Crio’KeHune 1 BEIYUTAHHE 3 HOBBIX (OpMYJT COKpamIEHHOrO yMHOXeHHs. Pemats
MHOTOYJICHOB YpaBHEHHUS, CBOJSIIMECS K JIMHEHHBIM ypaBHEHUSM.
7.4 VMHOKEHHE MHOFOWICHA Ha 2 Pemath TekcTOBBIE 3a/iauu ajireOpanyuyeckuM CrocoOoM:
OIHOIEH. MOJIETUPOBATh YCIIOBHE 3aladd PUCYHKOM, YEPTEKOM;
75 YV MHOKEHHE MHOIOWICHA Ha 3 MEePEXOAUTh OT CIIOBECHOM (OPMYIUPOBKH  YCIOBHUS
MHOLOWIEH 3aa4n K anreOpandyeckoil MOAeNH MyTEM COCTAaBIICHHA
7.6 DOpMYIIbl COKPALIEHHOTO 4 YpaBHEHHUS; PeIIaTh COCTaBIEHHOE YpaBHEHHE
YMHOXXEHHS: KBaJApaT CyMMBI U
KBaJpaT Pa3HOCTH.
[IpeoGpa3oBanue 1em0ro
BBIP)KCHUSI B MHOTOUWJIEH.
1.7 [ToBTOpEHMeE MO TEME 1
«MHOrousIeHbI»
7.8 Konrponbhas pabora Ne7 1
«MHOrousIeHbI»
I'naBa 8. Pa3jioxkeHue MHOT0O4J1€HOB Ha 16 BrImonHATE pa3noxkeHrne MHOTOWICHOB Ha MHOKHTEIH,
MHOKHTEJIN OpUMEHSST ~ pa3iu4yHble  CHOCOOBI;  aHATU3UPOBATH
8.1 PasnoxeHre MHOTOYJICHOB Ha 2 MHOTOWICH U PaclO3HABATh BO3MOKHOCTH MPUMEHEHHS
MHOXUTENH. BeiHEeceHne o01ero TOr0 WIIM MHOTO TPUEMa PA3IIOKEHUS €r0 Ha MHOXHTEIH.
MHOXHTEIS 38 CKOOKH [IpumensTe pa3nuuaple  (QOPMBI  CAMOKOHTPONS — IIPH
8.2 PasnojkeHre MHOTOYJIEHOB Ha 3 BBITNOJIHEHMHU NIPE0OPa30BaHM.
MHOXHUTENH. CTI0CO0 TPpYIITUPOBKH IIpyMeHATH pa3nokeHne Ha MHOKUTEIH K PEIICHUIO
8.3 dopMyIa pa3HOCTH KBAIPATOB 2 YPaBHEHHH
8.4 DOpMYITEI Pa3HOCTH U CYMMBI 1
KyOOB
8.5 Pasznoxenne MHOroueHa Ha 3
MHOXHTENH C TIPUMEHECHHEM
HECKOJIBKUX CIIOCOOOB.
Jlokas3aTenbpCcTBO TOXKIECTB
8.6 Pemienue ypaBHEHHI ¢ MOMOIIBIO 3
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PA3JI0KCHH Ha MHOKHUTCIIN

8.7 [ToBTopenue no reme «Paznoxenue
MHOTOWJIECHOB Ha MHOXKHTEIIN)
8.8 Konrponbnas pabora Ne§
«PaznoxeHne MHOTOYJICHa Ha
MHO)KUTEJI)
I'naBa 9. YacToTa U BepOSITHOCTH [TpoBOANTH SKCIEPUMEHTHI CO CIyYallHBIMH HUCXOJaMU, B
9.1 [onsiTHe 0 cinyyaifHOM ONIBITE U TOM YHCIIE C TIOMOIIBIO0 KOMITBIOTEPHOTO MOJIEITUPOBAHUS,
ciryqaiitHoM coObITHd. CirydaiiHbIe MHTEPIPETUPOBATh UX PE3YAbTaThl. BBIUUCIATH 4acToTy
coObITus. JlocToBEpHBIE U CIIy4allHOrO  COOBITHSI;  OIIEHWBATh  BEPOATHOCTH C
HEBO3MOYKHBIE COOBITHSL. MOMOIIBI0  YAacTOTHI, TOJNYYEHHOH OIBITHBIM IYTEM;
BeposiTHOCTH TTIPOTHBOMOIOKHBIX MPOrHO3MPOBATh YaCTOTY HACTYIUICHHS! COOBITHSI 1O €ro
COOBITHIA BEPOSTHOCTH. [IpHBOIUTE IPUMEPHI CITyJaiiHBIX COOBITHIA,
9.2 Yacrora CIy4aiHOro COOBITHS B YaCTHOCTH JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHH,
93 CTaTHCTHYECKIH MOIXO K MaJIOBEPOSITHBIX COOBITHIA
TIOHSITHIO BEPOSITHOCTH.
BeposiTHOCTB city4aiiHOTrO COOBITHS
94 IToBTOpenue no Teme: «Yacrora u
BEPOSITHOCTB)
9.5 Konrtpombnas padora Ne9 «Hacrora

U BEPOSITHOCTH»

HToroBasi KOHTpoJILHAsI padoTa 3a Kypc 7

KJjiacca.
IloBTOpEHME
8 kuace
I'naBa 1. Auredbpanueckue 1poou 20 KoHcTpynpoBath anreOpandeckue BbIpaxkeHus. Haxomurthb
11 Uro Takoe anrebpanueckas 4 005acTh onpeaencHus! anredpanueckoil ApoOu; BBIMOIHATh
1pobb YHCIIOBBIC MOJCTAHOBKM M BBIYUCIIATH 3HAUEHHE OPOOHU, B
1.2 OCHOBHOE CBOICTBO Hpo6p1 1 TOM 4MCJIE C IIOMOILBIO KalbKynsaTopa. DopMynupoBaTh
1.3 CIOKEeHHe U BhIUYUTAHUE 3 OCHOBHOE CBOMCTBO alredpanyeckoit
anrebpandeckux apobeit poOu M mpUMEHATh ero sl IpeoOpa3oBaHus ApoOeil.
1.4 VMHOXKEHHE U JeJICHHE 3 Bemonuate gedicTBus ¢ anreOpanyecKUMH  IpOOsSMHU.
anrebpandecKux apodeit [Ipumensate mpeoOpa3oBaHUS BBIPAKEHUH IS pEIICHUS
1.5 TpeoGpa3oBaHie BHPAKEHHUII, 2 3aga4. BeipaxkaTe mepemenHsle U3 (opMyn ((pHU3NYECKHX,
COEPKAIIIX alrebpandecKue TEOMETPUUYECKHUX, OIHMCBHIBAIOIINX OBITOBBIE CHUTYAIlUN).
1poGH IIpoBonuTh HCCIE0BaHMUS, BBISBIIATH 3aKOHOMEPHOCTH.
1.6 CTeneHs ¢ HembiM MoKa3aTeeM 1 @opmMynupoBaTh  ONpEIENEHHE  CTENEHH C  LEeNbIM
17 CBOICTBA CTCIICHN C LEIbIM 2 MOKa3aTeNeM. DopMynTUpOBaTH, 3aIMChIBATh B
HoKazaTeneM CHMBOJIMYECKOH (opMe M MIUIIOCTPUPOBATH HpUMEpaMu
18 Pellienne ypaBHeHHH 1 3a71a4 2 CBOWCTBA CTENEHM C LENbIM MOKAsaTeNeM; NPUMEHATH
19 TloBTOpEHHE IO TeMe CBOHCTBA CTENCHU A npeoOpa3oBaHKsl BBIPAKECHUH H
«AurreGpanteckie oG BBIUKCIIEHUH. VICTIONb30BaTh 3aMKCh YHCET B CTAHAAPTHOM
110 KomTpomsras pabora Nel 2 BU/I€ U1l BBIPAXKEHHUS Pa3MEpPOB OOBEKTOB, IIUTEILHOCTH
«AnreBpanueckie Tpo6i MpOLIECCOB B OKpyxkatomeMm mupe. CpaBHUBATh 4HCIA U
BEJIMYMHBI, 3allMCaHHBIC C HCIONIb30BaHHEM creneHn 10.
BbIMONHATS  BBIMMCIEHWS C  pEalbHBIMH  JaHHBIMU.
BBIMONHATE MPUKUIKY U OLEHKY PE3YIbTaTOB BBHIYHCICHHUI.
Pemate ypaBHeHHs ¢ APOOHBIMU KOIPPUIIEHTAMH, pelIaTh
TEKCTOBBIE 33J]aUH aJIreOpanIecKiM METOJIOM
I'maBa 2. KBagpatHbie KOpHH 15 ®opMyIpOBaTh OMNpENETCHUs KBagpaTHOTO KOPHS W3
2.1 3amada 0 HaXOXICHUU CTOPOHBI 1 yucna. [Ilpumenste rpaduk yEKmEE Yy = x? s
KBajpaTa HaXOXKICHUS KOpPHEH KBaJpaTHBIX YPaBHEHUH, HCIOIB3YA
2.2 WppannoHaapHbIE YHCTa 1 NP HEOOXOAMMOCTH KaJbKYISATOpP; HPOBOAWTH OIEHKY
2.3 Teopema Iugparopa 2 KBazZlpaTHBIX KopHEeH. Ctponuth rpaduk QyHKIHH Y =vx ,
24 KsanpaTHbiil kopeHb 3 ¥ICCIIEIOBATH O IpadKy eé CBOHCTBA.
(anrebpayecknii moaxox) Jloka3pIBaTh CBOMCTBA apH(PMETHIECKUX KBAAPATHBIX
2.5 I'paduk 3aBuCHMOCTH Y = Vx 1 KOpHEH; MPUMEHATH UX K MPeoOpa30BaHMIO BEIPAKECHHUH.
2.6 CBoiicTBa KBaJIpaTHBIX KOpHeﬁ 2 Beruucnare 3HAUCHUA BLIpa)KeHHﬁ, COACPIKAIINX
2.7 TpeoGpa3oBaHie BHPAKESHHUIL, 2 KBaJ[paTHbIC KOPHH; BBIITOIHATH 3HAKOBO-CUMBOJIMUECKHE

coAcCpIKaAINX KBAaAPATHBIC

Z[€I>'ICTBPI$I C HCIOJIb30BAaHHEM O0O3HAYEHUI KBaJApaTHOTO U
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KOpHH

Ky6I/I‘IeCKOFO KOpHH.

2.8 KyOunueckuii kopeHb 1 HccreoBaTh ypaBHEHHE X2 = a, HAXOIUTH TOYHBIE
2.9 IToBTOpEHUE TIO TEME 1 1 IpUOIIKEHHBIE KOpHU 1ipH @ > 0.
«KBaspaTHEIE KOPHI» ®opmynupoBaTh OmNpeneNieHne KOPHS TPETheH CTEleHH;
2.10 KonrpomnbHas pabora Ne2 1 HaXOIUTh 3HAYECHUS KyOU4eCKUX KOpHEH, npu
«KBa/:[paTHHe KOpHI» HeO6XOI[I/IMOCTI/I HCIIOJIb3Ys, KAJIbKYIIATOP
I'maBa 3. KBaapaTHble ypaBHeHHs 19 Pacrio3naBaTh KBajpaTHBIE ypaBHEHUS, KIacCH(OUIMPOBATH
3.1 Kakve ypaBHeHUs Ha3bIBAIOT 1 ux. BeBoauTh hopMyny KOpHEH KBaJIpaTHOTO ypaBHEHHSI.
KBaJJPaTHBIMHU Pemate KBajgpaTHBIE ypaBHEHUS — IIOJMHBIE M HEIIONHBIE.
3.2 dopmyna KOpHEH KBaJpaTHOTO 3 [IpoBomuTh mpocTEiMe HCCIECNOBAaHMUS  KBaJPaTHBIX
ypaBHEHUS ypaBHeHUH.  Pemate ~ ypaBHEHHs,  CBOJSIIMECS K
3.3 Bropas ¢hopmysa kopHeit 2 KBaJ[paTHBIM, IyTEM IpeoOpa3oBaHMM, a TaKKe C MOMOIIBIO
KBaJIpaTHOI'0 YpaBHEHUS 3aMCHbI HepeMeHHOﬁ. HaGJ‘IIOZ[aTL U aHAJIM3UPOBATH CBA3b
3.4 Pewenue 3a1au 3 MEXKAY KOpHAMH H  Ko3((UIMEeHTaMH  KBaJpaTHOIO
35 HeroHbIe KBagpaTHbIC 3 ypaBHeHus1. @opMyIIMpoBaTh U I0Ka3bIBaTh TeOopeMy Buera,
ypaBHEHHMs a TaKKe
3.6 Teopema Buera 3 00paTHYI0 TeopeMy, MPUMEHSTh 3TH TEOPEMBI JIISl PEIICHUS
37 PasnokeHne KBaApaTHOrO 2 pa3sHOOOpa3HBIX 3ajad. Pemiath  TEKCTOBBIE 3ana1m
TpEXUIIeHa Ha MHOYKHTENH anreOpanyeckuM CIocoOOM: TIePEeXOJUTh OT CIIOBECHOM
3.8 TloBTOpEHHUE 10 TeMe 1 (bOp.I.VIyJ'II/IpOBKI/I YCIIOBHS 33/1a4 K ajreOpandeckoil Moaenu
«KBaspaTHBIE YPABHEHHUSD nyTéM COCTaBJICHHS YPaBHEHUS, pelIaTh COCTAaBJICHHOE
3.9 KoHTponbHas paGota Ne3 1 YPABHEHUE, MHTCPIIPETHPOBATL  PE3YNBTAT. Pacno3naBath
«KBallpaTHbIe YPaBHEHUS» KBaJIpaTHBIU TPEXUJICH, BBIACHATH BOSMO)KHOCTE
Pa3I0OKEHNUA Ha MHOXHUTCIN, MPCACTABIATL KBaJApaTHBIN
TPEXWIEH B BUJE IPOU3BEACHUS JIMHEHHBIX MHOMKUTEIEH.
IIpumensTe pa3nuuHble NPUEMBI  CaMOKOHTPOJIS  IIPU
BBITMOJIHCHUN TpeoOpa3oBaHuil. [IpOBOIUTE HCCIICTOBAHMS
KBaJIpaTHBIX YpaBHEHHH ¢ OYKBEHHBIMU KOI((HUIUEHTAMHU,
BBIABIISITh 3AKOHOMEPHOCTH
I'naBa 4. CucteMbl YpaBHeHU 20 OmnpenensTs, SBISETCS JM Iapa 4YHCEN  PELICHHEM
4.1 JluneiiHOE ypaBHEHHE C ABYMS 3 YPaBHEHHsI C ABYMS IIE€PEMEHHBIMH; ITPUBOAUTH ITPUMEPHI
IIEPEMEHHBIMU pelleHnl ypaBHEHMH C [JByMs IIepeMEHHbIMHU. Pemarts
4.2 I'paduk nuHeHHOro ypaBHEHHS C 2 3a/auy, anreOpanvyeckoil MOJENbI0 KOTOPBIX SBJISETCA
JIBYMsI IEPEMEHHBIMH ypaBHEHME C [JBYyMs IIEPEMEHHBIMH; HAXOIUTh LieJIble
43 VpaBHEHHE TIPAMON BHIA J = 3 pemierns mytéM nepebopa. PacmosnaBaTe JTUHEHHBIE
kx+1 yYpaBHEHHs C JOBYMSI NEPEMECHHBIMH; CTPOUTH MpsSMBbIE —
4.4 CHcTeMbl ypaBHEHHIA. Pemmenue 3 rpaduKy JMHEHHBIX YpaBHEHWI; W3BJICKAaTh U3 YPaBHEHUS
CHCTEM CIIOCOBOM CIIOKEHISI Buma y = kX + | mHpOpMaIiO 0 MOMOKEHUH TPSIMOW B
45 PeleHne CHCTeM ypaBHEHHIT 3 KOOpPAMHATHON IUIOCKOCTH. Pacrio3HaBaTh MapasuieibHbIE U
CIIOCOBOM MOICTAHOBKH HepeceKaronecss  NpsMble 10 HUX  YpaBHEHMSM;
4.6 PelleHre 3a1a4 ¢ HOMOIIBIO 2 KOHCTPYUpPOBAaTh yPaBHEHUS INPAMBIX, IapauIeNbHBIX
CHCTEM YpaBHEHHIl. JAHHOMU MPAMOM. I/ICHOHBSOBaTBVHpI/IéMBI CaMOKOHTPOJIS IIPH
4.7 3a7a4u Ha KOOpMHATHOM 2 MOCTPOCHHUH TpaduKoB JIMHEHHBIX  ypaBHEHHH. Pemats
HIIOCKOCTH CHCTEMBl  JBYX JIMHEHHBIX  ypaBHEHWH C  JAByMS
48 TToBTOpeHHE 10 TeMe «CHCTEMbI 1 TIepEMEHHBIMH; HCTIONb30BaTh rpei(pnqecme TPEICTABICHNS
ypaBHeHHii» AUIS MCCIIEN0BAHMA CHCTEM JIMHEHHBIX YpAaBHEHHH; pemath
49 KontponbHas pabora Ned 1 MPOCTEHIINE CHCTEMBI, B KOTOPEIX OJHO M3 YpaBHEHHil He
«CHCTEMBI YpaBHEHHiD ABISIETCA JIMHEHHBIM. [IprMeHsTh anreuz6panqecx<nn anmapar
JUISL PeIIeHMs 3a7ad Ha KOOPAMHATHOM IIOCKOCTH. Pemats
TEKCTOBBIC 3379l aNreOpamdeckuM CIIocoO0M: TIEPEXOIUTh
OT CIOBECHOH (OPMYIMPOBKH YCIOBHS 3aJaddl K
anreOpanmyeckoil MOAETH IIyTEM COCTABICHHUS CHCTEMEI
YpaBHEHUM; pelaTh COCTABICHHYIO CHUCTEMY YpaBHEHMIA;
MHTEPIPETHPOBATh PE3yNbTaT
I'naBa 5. ®dynkuuu 14 Bbrumcnste 3HaueHMs (QYHKOWH, 3alaHHBIX (opmymamu
5.1 | YUrenwne rpadukoB 1 (mpm  HEOOXOMMMOCTH  HCIOJB30BATh  KaJIBKYISATOD);
5.2 | Yo Takoe QpyHKIMSA 1 COCTaBJIATh TAOMUIBl 3Ha4eHWH GyHKIMHA. CTpoUTh MO
5.3 | I'paduk GpyHKIHH 2 ToukaM rpadukn GyHKIHA. OMHUCHIBATH CBOMCTBA ()YHKITUU
5.4 | CpoiicTBa hyHKIMH 3 Ha OCHOBE eé rpagpuIecKoro TIPEACTaBIICHUSI.
5.5 | Jluneiinas gyHKmms 3 MopnenupoBate peajbHBIE 3aBUCHMOCTH (hopMynamMu |
5.6 | ®ynxums y= k/X u eé rpaduk 2 rpadukaMu. YnuTaTh rpa¥iKi peasbHbIX 3aBHCHMOCTEH.
5.7 | TlosTopenue 1o Teme «DYHKIHI» 1 Hcnonp3oBaTh (QyHKIMOHATBHYIO CHMBOJIMKY AJISI 3aliCH
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5.8 | KonrponbHas pabora Ne5 1 pa3HooOpa3HBIX (aKTOB, CBA3AHHBIX C PaCCMAaTPUBAEMBIMHU
«DyHKIHI ¢yHKIMAME, o0oramasi ONBIT  BBIMOJHEHHWS 3HAKOBO-
CHUMBOJIMYECKUX JIefCTBUIL. Crtpouts pedeBbie
KOHCTPYKIIMM  C  WCIIONB30BAaHMEM  (DyHKIMOHAIBHOU
TEepMHUHOIOTUH. VCrIoIp30BaTh KOMITBIOTEPHBIE TIPOrPAMMBI
JUIsl TIOCTpoeHus! TpadukoB (yHKIMHA, IS HCCIECIOBAHMS
MOJIOKEHNUS Ha KOOPIWHATHOM IUIOCKOCTH TpaduKoB
(yHKIMHA B 3aBUCHMOCTH OT 3HAYeHUH KO3 HUIUEHTOB,
BXOIIMX B (opMyiy. PacrmosHaBaTh BHIBI H3y4aeMbIX
¢ynkimid. [loka3piBaTh CXeMaTHYECKH PAcHOIOKEHHE Ha
KOOPAWHATHOM TJIOCKOCTH TpaduKoB (HyHKIMN BHIA
y=Kkx,y =kx+ b, y= Kkl X B 3aBUCUMOCTH OT 3HAYECHHI
K03 PUIMEHTOB, BXOAAMNX B (popMynbl. CTpOUTh rpaduku
n3y4aeMblX (DYHKIMH; ONHMCHIBATH UX CBOMCTBA
I'naBa 6. BeposiTHOCTB U CTATHCTHKA 9 XapakTepu3oBaTh YUCIOBBIE PsI/IbI C TOMOIIBIO PAa3TMUHBIX
6.1 | Cratucriyeckre XapaKTepUCTHKH 2 cpenHux.  Haxoauth  BeposTHOCTM  COOBITMH  TpH
6.2 | BeposiTHOCTH paBHOBO3MOXHBIX 2 PaBHOBO3MOXKHBIX MCXOJIaX; PellaTh 33/1a4M Ha BBIUUCICHHE
COOBITHI BEPOSITHOCTEH C NMpUMeHeHHeM KoMOMHaTopukH. Haxoauth
6.3 | CioKHBIE SKCIIEPUMEHTHI 1 TeOMETPUYCCKHE BEPOSITHOCTH
6.4 | I'eomerpuuecKke BEpOSITHOCTH 1
6.5 | IloBTopenue no teme «BeposTHOCTH 1
U CTaTUCTHKA»
6.6 | KoutpombHas padora Ne6 1
«BeposTHOCTb U CTATUCTUKA»
HTorosasi KOHTpoJbHasi paGoTa.
IToBTOpEeHUEe MaTepuaia 3a Kypc 8 4
KJacca
KRJIacc
I'naBa 1. HepaBeHcTBa 18 ITpuBoIUTH PHUMEPBI UPPaLOHAIBHBIX YHCel;
1.1 | [JeiicTBUTENbHBIC YUCTA 2 pacno3HaBaTh palUOHAIBHBIC M HMPPALMOHAIbHBIE YHCIIA,
1.2 | O6ume cBOiCTBa HEPABEHCTB 2 n300paXkaTh YUCIa TOYKaMHU KOOPAWHATHOM MPSIMOIL.
1.3 Penienue nuHeMHBIX HEPAaBEHCTB 4 Haxonute necsaTudHble HpI/I6J'II/I)KCHI/I$[ PanMoOHAJIbHBIX U
1.4 | Pemenue cucreM JIMHEMHBIX 4 UppaLMOHANBHBIX YHCENl; CPaBHHUBaThb U YIOPSAOYUBATH
HEPABEHCTB JEHCTBUTEIIbHBIC YHcIna. OnuceiBaTh MHOXKECTBO
1.5 | Jloka3aTenbCTBO HEPABEHCTB 2 JIEUCTBUTENBHBIX uucell. lcrnonp3oBath B NHCBMEHHOU
1.6 | UTo 03HAYAIOT CIIOBA «C TOUHOCTRIO 2 MaTeMaTH4ecKOd pedd O00O3HaueHUs U rpaduvecKue
0. n300pakeHNs YHCIOBBIX MHOXECTB, TEOPETHKO-
1.7 | Hosropenue no Teme «HepaBeHcTBa» 1 MHOXECTBEHHYIO  CHMBOJIHKY. I/IcnonvbaoBaTL pasHble
1.8 | Kontponbras pabora Nel 1 (opmbI 3amucH MpUOTKEHHBIX 3HAYEHMIT; NenaTh BBIBO/IBI
«HepaBeHCTBaY» 0 TOYHOCTH MPHOMIKEHHS [0 3alHCH NPUOIIKEHHOTO
3HaueHus. PopmMyIpoBaTh CBOICTBa YHUCIIOBBIX
HEpPaBEHCTB, WUIIOCTPHPOBaTh WX HAa KOOPAMHATHOMN
TPSAMOM, OKa3bIBaTh ajreOpamdecKu; MPUMEHATh CBOMCTBA
HEPABEHCTB B XOJA€ peEllIeHUs 3ajay. Pemate JUHENHHBbIE
HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB C OIHOU
nepeMeHHOM. J{oka3bIBaTh HEPABEHCTBA, IPUMEHSS IPUEMBI,
OCHOBaHHBIE Ha OIIPEACIICHUN OTHOLIEHUH «Oomble» Hu
«MEHBIIIEY, CBOIfcTBax HEpaBEHCTB, HEKOTOPBIX
KIIACCHYECKHUX HEPaBEHCTBAX
I'naBa 2. KBaapaTuunas GyHKIus 19 PacniosnaBath  KBagpaTHUHyl0O (DYHKOWIO, TPHBOJUTH
2.1 | Kakyto QyHKIMIO Ha3bIBAIOT 3 OPUMEPBl  KBaJPATUYHBIX 3aBUCHMOCTEH U3 peaabHOU
KBaJpaTUIHON JKU3HHU, (QU3UKH, TEOMETpHUH. BBIBIAT MyTéM HaOIIOACHUH
2.2 | Tpadux GyHkumu y = ax? 3 u  0000mate ocoOeHHOCTH Tpaduka  KBaapaTHIHON
2.3 | Casur rpaduka GyHKUUH y = ax? 3 ¢yakmmn. CTpouTh M W300pakaTh CXEMATHUECKH TPapuKH
BJIOIb Oceil KOOpAUHAT KBaJ[PaTHIHBIX ¢byHKIMIT; BBIBIISITH CBOIicTBa
2.4 | I'paduk pynxumn y = ax® + bx+c 4 KBaJIpaTUIHBIX (YHKIUH 1o uxX rpadukam. Ctpouts Ooiee
2.5 | KBaznparHsle HepaBeHCTBa 4 CIIOXHBIE TpapyKM Ha OCHOBE TPa()MKOB BCEX H3YUEHHBIX
2.6 | TloBropenue o Teme 1 ¢y,  IIpoBoauTs  pa3HOOOpasHBIE  HCCIEJOBAHMS,
«KBaparianast QyHKIHSD CBA3aHHBIC C KBaJpaTHYHOH (yHKIMEH U e€ rpadHKoM.
2.7 | Kontponbhas paGora Ne2 1 BBIMONHATE ~ 3HAKOBO-CHMBOJIMYECKHE  JCHCTBUS €

«KBanpatnunas GpyHKIH

HCITIOJIb30BaAHHUEM q)yHKIII/IOHaJILHOfI CHUMBOJIMKHU; CTPOUTH
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PEUCBLIC KOHCTPYKIIUH C HCIIOJIB30BAHUEM
(I)yHKHHOHaHLHOfI TCPMHUHOJIOTUU. Pemats KBaJIpATHBIC
HCPABCHCTBA, a TAKKE HCEPABCHCTBA, CBOIAIIMECA K HUM,
HyTeM HCCJIOKHBIX HpeO6pa30BaHHﬁ; peuiatb CHUCTEMbI
HCPABCHCTB, B KOTOPbBIX OJHO HCPABCHCTBO WU oba
SABJIAKOTCA KBaJApaTHBIMU. HpI/IMeHHTB arrapaTr HEpaBCHCTB
Ipy pCHICHUH pa3JIMIHbIX 3aJa4

I'maBa 3. YpaBHeHHSI M CHCTEMBI 26 PacnozHaBaTe  palnMoHanbHbIE U HMPpALMOHAJIBHBIE
YpaBHEHHH BBIPaKeHUS, KJ1accU(pUIMPOBATH panvoHaIbHbIe
3.1 | PaunoHanbHBIE BBIPAXKESHUSI 4 BBIPaKECHUSI. Haxonuts obnactb OTpeIeNeHUs
3.2 | Llensle ypaBHEHHUs 3 palMOHAJIBLHOTO BBIPAKEHMS; BBINOJIHATH YHCIIOBHIE U
3.3 | JpoOHbie ypaBHEHUS 3 OyKBEHHBIC TIOACTAHOBKH. IIpeoOpa3oBBIBATH IIENBIE U
3.4 | Pemenue 3anau 4 JIpoOHBIE BBIpAXEHMS; JIOKa3bIBaTh TOXZIecTBa. JlaBaTh
3.5 | Cucrems! ypaBHeHuii ¢ aBymst 3 rpadu4YecKyro UHTEpIpeTalHio (yHKIHOHAIBHBIX CBOWCTB
TepeMeHHBIMHU BBIpaXXEGHUII ¢ onHON mepeMeHHON. Pacno3HaBath Lienbie U
3.6 | Pemenue 3amau 4 IpoOHble ypaBHeHUWs. Pemath 1ensie u  JpoOHBIE
3.7 | Tpaduueckoe nccienopanme 3 BBIPAKCHNS, TPUMEHSS  PA3THIHBIC MPHEMBL. Crpoutb
ypaBHeHUs! rpagpkd  ypaBHEHUH C  JBYMsA  IEpEeMEHHBIMH.
3.8 | TloBTOpeHHue 1o TeMe «Y paBHEHNs 1 1 KoHCcTpynpoBaTh SKBHBaJICHTHBIE PEYEBbIC BHICKa3bIBAHUS C
CHCTEMBI yPaBHEHHID UCIIONIb30BAaHUEM — ajre0pandeckoro | TEOMETPHIECKOT0
39 KOHTpOJ'IBHaﬂ pa60Ta No3 1 SI3BIKOB.  Pemarth CcHUCTEMBI ABYX yPaBHCHHPI C )IByMSI
«YPaBHEHWS ¥ CHCTEMBI yPaBHEHHUID MepeMEeHHbIMY, HCIONB3YsT LIMPOKU HaOoOp NpHEMOB.
PemaTh TEKCTOBBIC 3aJaud aireOpPanmdecKuM CIOCOOOM:
MEPEXOANUTh OT CIIOBECHOW (POPMYIUPOBKU YCIIOBHUS 331241
K anreOpanveckoil Mojenu MyTéM COCTABJICHUs ypaBHEHUS
WIIM CUCTEMBbI YPaBHEHUIT; pelaTh COCTaBIEHHOE ypaBHEHUE
(cucteMy ypaBHEHHi); HHTEpPIPETUPOBATH PE3yNbTaT.
Hcronb3oBaTh (b yHKIMOHANTBHO-TpaduuecKue
MPEICTABIICHUS Ul PEIICHUS U HCCIIE0BAHUS YPaBHEHUN U
CHCTEM
I'naBa 4. ApudpmeTnyeckas u 18 [TpumeHsTh HMHAEKCHbIE OOO3HAYEHUs, CTPOUTh pPEUEBbIC
reoMeTpuuecKasi Nporpeccuu BBICKa3blBaHUA C  HCIOJIb30BAHHEM  TEPMUHOJOIHH,
4.1 | Yucnosble OCIEA0BATEIbHOCTH 2 CBSI3aHHOM C TOHATHEM IIOCJIEA0BATEIIbHOCTU. BbIuucnaTh
4.2 | Apudmerndeckas nporpeccus 2 YieHbl TMOCIEA0BATEIBHOCTEH, 3aJaHHBIX (OPMYJIOH N-ro
4.3 | CyMMa nepBbIX N-4JIcHOB 3 YlleHa WM pPeKyppeHTHoW QopMynoi. YcraHaBiuBaTh
apu(MeTHIECKOH TIPOrPECCHH 3aKOHOMEPHOCTh B ITOCTPOCHUH I1OCIIEI0BATENbHOCTH, €CIIH
4.4 | TeomeTpuyecKas MpOrpPeccHs 2 BBIITUCAHBI TIEPBbIE HECKOJNLKO €€ uieHoB. M300paxarh
4.5 | CyMMa nepBbIx N-4ICHOB 3 WIEHbI I0CNIEOBAaTENbHOCTH TOYKAMU Ha KOOPIMHATHOU
IeOMETPHYECKOM TIPOrPEeCCHH TUIOCKOCTH. PacniosHaBath apudmeTHIecKyIo u
4.6 | TIpoctsle 1 CI0KHBIE IPOLIEHTHI 4 TEOMETPUUECKYI0 TIPOTPECCHMM MPU  Ppas3HBIX crocobax
4.7 | ToBropenne ro Teme 1 3a/laHus. PBIBOI[I/ITB Ha  OCHOBE  JIOKA3ATENbHBIX
«ApuMeTnieckas 1 paccyxIeHuit (1)vopMynLI o61uvero YjieHa apUPMETHIECKON U
TeOMETPHHYECKas POrPECCHI TEOMETPUYECKOH MPOTPECCHH, CyMMbI TEPBBHIX N HJICHOB
4.8 | Kontponsnas pabora Ned 1 apu(MeTHIECKOH W TeOMETPUIECKON MpOorpeccuil; pemarsb
«ApudMeTHuecKas 1 337141 C MCTIONB3OBAHHEM STHX ¢dopmyn. PaccmarpuBath
TeOMeTpHYECKast POrPECCHI NPUMEPBI M3 PEAlbHOH  JKMSHM,  WILTIOCTPHPYIOUIHE
W3MEHEHHE B  apuMETHYECKOH  Iporpeccud, B
TEOMETPUUECKOI MIPOTPECCHH; n300paxarth
COOTBETCTBYIOIIME 3aBUCHMOCTH rpaduuecku. Pemarts
3a/ladud Ha CIIOXHBIE TPOIEHTHI, B TOM YHCIE 3aJaddl u3
pealbHON TIPAKTHKH (C MCTIONB30BaHIEM KaJIbKYIISATOPA)
I'naBa 5. CtaTucTHKA U BEPOSTHOCTH 9 OcymiecTBIATh MOWCK ~ CTAaTUCTHYECKOH — MH(pOpMAaLuH,
5.1 | BeibopodHBIe HCCTeTOBAHNS 2 paccMaTpuBaTh PEaNbHYI0 CTaTUCTHUECKYIO0 HH(OpManuio,
5.2 | UnrerpanbHbiii psia. ['ucrorpamma 2 OpraHM30BBIBAaTh W aHATM3MPOBaTh €€ (pamXHpOBATh
5.3 XapaKTepI/ICTI/IKa pag6poca 2 JNaHHEBIE, CTpPOHUTH HHTEPBaJIbHBIC pAnbI, CTPOHUTH
5.4 | CraTucTrdeckoe OlEeHUBAHUE 1 1 JrarpaMMBbl, TOJIMTOHBI 9acTOT, TMCTOTPAMMBI; BBIYHCIISTH
TIPOTHO3 pasnmUYHBIC CpelHUE, a TakKe XapaKTepUCTUKU pa3dpoca).
[IporHo3mupoBaTh 4acTOTy MOBTOPEHHUSI COOBITHS Ha OCHOBE
MMEIOIINXCS] CTATUCTHYECKUX JaHHBIX
Hrorosas KOHTpOJIbLHAsE paboTa 4

IloBTOpEHue.
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