8 kiace Aaredpa

Pabouas nporpamma mno anredpe pazpadboTaHa B COOTBETCTBHU C [IprMepHOIt mporpamMmoil OCHOBHOTO 0011Ier0 00pa30oBaHus M0 MaTEMATHKE, ¢ YIETOM

TpeboBaHuil (eepatbHOr0 KOMIOHEHTA TOCYIapCTBEHHOTO CTaHIapTa o01ero oopa3oBanus, 1 OCHOBaHAa Ha aBTOPCKOM mporpamMme JuHuu  Mep3nsak A.l.,
[Tononckwuii,B.b u ap.

N3yueHue anredpsl O JaHHOM MporpaMMe CocoOCTBYET (POPMUPOBAHHIO Y YUALIMXCS IMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX Pe3yIbTaTOB
00y4eHHMs, COOTBETCTBYIOLIMX TPEOOBAaHUAM (peiepanibHOro rocyJapCcTBEHHOIO 00pa30BaTeIbHOIO CTaHapTa OCHOBHOI'O 00pa30BaHus:

Jluunocmuwie pesyibmamaol.

e BocnuraHue pOCCHﬁCKOﬁ Fpa)I(I[aHCKOﬁ UICHTUYHOCTHU: NaTPUOTU3MA, YBAKCHUSA K OTCHCCTBy, OCO3HaHHUA BKJIaJa OTCYCCTBCHHBIX y‘IéHLIX B
pa3BUTHC MHpOBOﬁ HAYKH;

e OTBETCTBEHHOE OTHOIIEHUE K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTH O0YUAIOUINXCA K CAMOPA3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIUH K
00yUYeHUIO U TIO3HAHUIO;

e (Oco3HaHHBIH BHIOOP M TMOCTPOCHHE JaNbHEHIIECH WHAMBUAYAIbHON TpaeKTopuu oOpazoBaHusi Ha 0a3e OpPUEHTUPOBKH B MHUpe mpodeccuil u
npo(hecCHOHANIBHBIX MPEANOYTEHUNH C Yy4ETOM YCTOWYMBBIX IMO3HABATEIbHBIX MHTEPECOB, a TAaKKe€ Ha OCHOBE (HOPMUPOBAHUS YBaXKUTEIHHOTO
OTHOIIEHUS K TPYAY, pa3BUTHE ONBITA YYACTHUS B COIMATBLHO 3HAYMMOM TPY/IE;

e VYMeHue KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YIEOHON U MaTEMaTUUECKON e TEIbHOCTH;

e KpUTHYHOCTH MBINUICHUS, HTHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTh TIPH PEIICHUU MAaTEMAaTHUECKUX 3a/1a4.
Memanpeomemmvie pe3yibmamoi:

e YMeHHE CaMOCTOSITEIbHO ONPEAEIATh LEIH CBOEr0 OOyueHHMs, CTaBUTh M (OPMYIHpPOBaTh [UIi ceOs HOBBIC 3agauu B yuéOe, pa3BUBATh
MOTHBBI U1 HHTEPECHI CBOEH [T03HABATENIBHOM EATEIBHOCTH;

e VYMEHHE COOTHOCHUTh CBOU HCfICTBPIH C INIAHUPYCMBIMH PE3YyJibTaTaMH, OCYHICCTBIIATL KOHTPOJIb CcBOEH ACATCIBHOCTH B IMMPOLCCCE NJOCTUIKCHUSA

pe3ynbTaTa, ONpeAeIsITh CIIOCOOBI ISHCTBUIA B paMKaX MPE/I0KEHHBIX YCIOBHH B TPeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBUHU
C U3MEHSIIOIEHCS CUTYyaIuEN;

e VYMeHHUe OMNpeAesiTh MOHATHUS, CO3/1aBaTh 00OOIIEHUS, YCTAHABINBATH AHAIOTHH, KIACCU(UIIUPOBATH, CAMOCTOATEIHLHO BHIOMpPATh OCHOBAHUS U
KpUTEpUU JJis KilacCupUKaLUu;

e Pa3BuTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIL30BaHUS I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TCXHOHOFHﬁ;
e VYMeHue BHUJACTb MATCMATHUUYCCKYIO 3a/1a4y B KOHTCKCTC HpO6JIeMHOI>'I CUTyalluu B ApYIrux JUCHUIIIINHAX, B Oprmanmeﬁ KHN3HHU,

e VYMeHHE HAXOAWTh B PA3IMYHBIX MCTOYHHKAX HH(OpMAIMIO, HEOOXOIUMYIO NAJiSl PEIICHUS MaTeMaTUYeCKUX MpoOJIeM, M TMPEACTaBIATh €€ B
MOHATHON (popMe, MPUHUMATH PEIICHHUE B YCIOBUSIX HEMOJIHOM UM U30BITOYHON , TOYHOW MJIM BEPOSITHOCTHON MH(pOpMAIIUU
e YMeHue BBIJIBUTaTh TUIIOTE3bI IPU PEIICHUU 3a7a4l, TOHUMATh HEOOXOAUMOCTh UX IPOBEPKHU.

lIpeomemnvie pezyromamul:



Oco3HaHue 3HaYCHUSI MaTEMAaTUKU JUISA HOBCCI[HCBHOﬁ KH3HHU YCJIOBCKaA,

HpeI[CTaBJ'IeHI/Ie 0 MaTeMaTHUYeCKOM HAYKC KaK C(bepe MaTeMaTHYECKOM ACATCIIbHOCTH, 00 sTamax eé pa3BuTHA, O e€ 3HAUUMOCTHU I
Ppa3BUTHA HUBUIU3AIHUU,

PazButne YMCHI/Iﬁ pa60TaTB C y‘-IC6HBIM MAaTEMAaTHYCCKUM TCKCTOM, TOYHO U I'PaMOTHO BbIpaKaTb CBOU MBICJIN C IPUMCHCHUCM
MaTeMaTHYeCKOM TCPMHHOJIOTUH U CUMBOJIMKH, IIPOBOJAUTH KHaCCI/I(I)I/IKaLII/II/I, JJOTHYCCKHEC O6OCHOBaHI/I${;

BJ'I&)ICHI/IG 0a30BBIM MOHATHIHBIM arrmapaToMm 110 OCHOBHBIM pascjiaM COACPKAHUA; CUCTEMATUUCCKHUE 3HAHUA O (bYHKI_[I/ISIX Hn ux

CBOMCTBAX;
B pe3ynomame usyuenus anzeopvl Ha 6az060M ypoeHe YUEeHUK 00J1HCEH
3Hamov:

e 3HAaYCHHE MAaTEMATHUYCCKOW HAYKH TSl PEIICHHS 33/1a4, BOSHUKAIOIINX B TCOPUH H MTPAKTHKE;

® IIHUPOTY U B TO K€ BPEMSI OrPAHMYCHHOCTH NMPUMEHEHHUS MATEMaTHYCCKUX METOJOB K aHAIM3y M HCCICJIOBAaHUIO MPOIECCOB U SBICHUN B MPHUPOJAC U
oO1recTBe

e 3HaYCHHE MMPAKTUKH U BOIPOCOB, BO3HUKAIOIINX B CAMOI MaTeMaTuke s GOPMHUPOBAHKS M PA3BUTHS MAaTEMaTHUECKON HAYKH;

® VCTOPHIO Pa3BUTHS MOHSATHUS YHCIIA, CO3JAHUS MaTEMAaTHICCKOTO aHAIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMECTPHH;

® YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTUKU MATEeMAaTUICCKUX PACCYKICHUN, X TPUMEHUMOCTh BO BCEX 00JIACTSIX YEIOBEYECCKOM JIEATEITHBHOCTH.

ymemb:

® pacro3HaBaTh Ha YEPTEKAX U MOEIAX MPOCTPAHCTBEHHBIE (POPMBI;
® COOTHOCHUTbH TPEXMEPHbIE OOBEKTHI C X ONHCAHUSAMHU, H300paKEHUSIMH;
® apryMEHTHPOBATH CBOU CYXJIEHUS 00 3TOM pacHOJIOKEHUU.

basucHblil yueOHbIH M1aH Ha U3y4yeHue anreOpsl B 9 kiiacce oTBOAUT 3 yueOHBIX 4yaca B HEZIelN0, B TeueHue roga 102 vaca.
COJEPJKAHHUHE KYPCA AJITEBPBHI 8 KIIACCA

T'nasa 1
Payuonanvnuwie ¢viparxcenun (44uaca)

PanmonaneHbie 1pobu. OCHOBHOE CBOMCTBO pallMOHAIBHOM pobu. Ciio)kKeHHE M BBIYUTAHUE PAITMOHAIIBHBIX IPOo0OeH ¢ OAMHAKOBBIMHU 3HAMECHATEIISIMHU.
CrnosxeHue ¥ BBIYMTAHUE PAIIMOHAIBHBIX JPO0eH ¢ pa3HbIMH 3HAMEHATEIISIMHI. Y MHOKEHUE U JISJICHUE PAllMOHAIBHBIX qpo0eiil. Bo3Benenne pannoHaIbHON 1poou



B CTCIICHbD. TO)KI[CCTBGHHI)IG Hp606pa30BaHI/I$I panuoOHaJIbHbIX BBIpEl)KCHHfI. PaBHOCUIIBHEIC YpaBHCHUA. PaHI/IOHaHI)HI)IG YpaBHCHHA. CreneHs ¢ OCJIbIM

y k
OTpHUILaTENbHBIM MTOKa3aTenaeM. CBOMCTBA CTENEHU C 1eNbIM NokazareneM. OyHKuus Y = — u e€ rpaduk.
X

I'naga 2.
Keaopammnwie kopnu. /[eiicmeumenvuvie yucna(25 uacos)

®ynkuus y = X? u eé rpapuk .Kpagpatasie KopHH. Apu(METHIECKUI KBaPaTHBIA KOPeHb. MHOKECTBO H €r0 2JIeMeHThI. [loaMHoxecTBo. Onepanny Ha
MHOXECTBaMHU. YKCIIOBbIE
MHOkecTBa. CBOMCTBa apu(hMETHIECKOr0 KBaApaTHOTO KOpHS. ToXIeCTBEHHbIE TPE0Opa30BaHMsI BbIPAKEHUH, COIepKAIIUX KBAAPaTHbIe KOPHU. DYHKIIHS

y=x

U e€ rpaduK.
I'nasa 3
Keaopammnuwie ypasnenua(26 uacoe)

KBanpatHble ypaBHeHUs. PellieHrne HeMOHBIX KBaIpaTHRIX ypaBHEeHUH. DopMynna KopHell kBajpaTHOro ypaBHeHus. Teopema Buera. KBagpaTHblil TpéxuiieH.
Pemenue ypaBHeHUH, CBOAAIIUXCS K KBAJPAaTHBIM ypaBHEHUSAM. PaliioHaabHble ypaBHEHUS KaK MaTEMaTUYECKUE MOJIENIN PEATIbHBIX CUTYAIIU.

Ilogmopenue u cucmemamusayus
yueonozo mamepuana(l uacos)

TeMaTnuyeckoe MJIAHUPOBAHUE.

Koa-
Homep Conep:kanue yueOHOro BO
naparpada MaTepuaia yacoB | XapaKTepUCTHKA OCHOBHBIX BI/IOB /JIeATEJILHOCTH y4YEeHHUKA
TI'naea 1
PanuonanbHble BbIpaKeHUsI 44
1 PanmonansHbie 1poou 2 Pacnosnasams 1ienvie paioHaabHbIE BRIPAXKEHUS, IPOOHBIE pallMOHATFHBIC BBIPAXKEHHS, IPUBOAUTD
N IIPUMEPBI TAKUX BBIPAKECHUM.

2 OCHOBHOE CBOWCTBO 3

Dopmynuposams onpedeneHus. pallMOHAIBHOTO BBIPAKEHUSI, JOMYCTUMBIX 3HAYEHUH TIepEMEHHOI,

paLHOHAbHOI 1pobu TOKJIECTBEHHO PAaBHBIX BBIPAXKEHUH, TOKIECTBA, PABHOCUIBHBIX YPAaBHEHH, PAallMOHAJILHOTO YPABHEHMS,

3 O —— 3 CTEIEHHU C HYJIEBBIM NOKa3aTeJeM, CTETIEHU C LEJbIM OTPULIATENbHBIM ITOKa3aTeIeM, CTAHAAPTHOTO BU/IA
PAIOHATBHBIX APOBEii ¢ 4yucia, 00paTHON MPOMOPIIMOHAIIBHOCTH;
OTMHAKOBBIMH ceoticmea: OCHOBHOE CBOMCTBO pallOHAIBHON Ipo0OH, CBOMCTBA CTENEHH C LIEJIBIM MTOKa3aTeseM,

3HaMCHATCILIMU




KoJ-

Homep Conep:xanue y4eOHOro BO
naparpadga MaTepuaia 4yacoB | XapaKTepHCTHKA OCHOBHBIX BH/IOB J1€AATEJIbHOCTH yYYeHHKA
4 CrnoxeHue v BHIYUTAHUE 6 . _ Sei
pAIHOHATHHEIX ApoGei ypaBHEHHH, QyHKINH Y = 2 npasuia; CI0KEHHs, BBIYUTAHUS, YMHOKCHUS, IEJICHUS APOOEH, BO3BEACHHS
¢ pa3HbIMH ApOOH B CTETICHB; VC106Ue PABSHCTBA IPOOH HYIIIO.
3HaAMCHATCIAMH Jloxa3vbiéamb CBOMCTBA CTENEHH C LIEJBIM ITOKA3aTENIEM.
KoutponbHas paGora No 1 1 Onucvieams rpaduyecKuii METOJL pellieHNs yPABHEHHH C OZIHOI NEPEMEHHOM. .
Ipumensimb OCHOBHOE CBOWCTBO PAallMOHATIBHOMN IPOOH Il COKpAIEHUs U TpeoOpa3oBaHus ApoOei.
5 YMHOXEHUE U JielIeHUe 4 [IpuBoauTk 1pobH K HOBOMY (0011eMy) 3HaMeHarte 0. Haxoaute cymmy, pa3HOCTh, IPOU3BEICHUE U
paloHaIbHBIX IpOOEH. yacTHOE JipoOeil. BBIMOMHATE TOXKAECTBEHHbBIE TPe0Opa30BaHuUs PALIMOHAIBHBIX BbIPAXKECHHH.
BosBenenne Pewams ypaBHeHHS ¢ IEpEMEHHOI B 3HaMeHaTese Jpoou.
panroHaIbHOM 1poOH B IIpumensams CBOWCTBA CTETICHU C LIEJIBIM IIOKa3aTeIeM s TpeoOpa3oBaHUs BHIPAKECHUH.
CTETIeHb 3anucvieams 4ncaa B CTAaHJAPTHOM BHJIE.
Bovinonnsams NOCTpOESHUE U YTeHUE Ipaduka GyHKINN
6 ToxnecTBeHHBIE 7 k
npeoOpa3oBaHus y= «
parMoHaTBEHBIX
BBIPAKECHUU
Konrponbnas padora Ne 2 1
7 PaBHOCHIIBHBIE 3
yYpaBHEHHUS.
PanmonaneHbie ypaBHEHHS
8 CreneHsp ¢ LeabIM 4
OTPUIIATETbHBIM
nokaszaTesemM
9 CBoiicTBa cTeneHu 5
C LIEJIBIM TIOKa3aTesieM
10 k 4
OyHKIUA Y =—
X
u e€ rpapuk
Konrponbnas padora Ne 3 1




KoJ-

Homep Coaepxxanue yueOHOro BO
naparpada MaTtepuaja yacoB | XapaKTepUCTHKA OCHOBHBIX BU/IOB /IeSIT€JIbHOCTH YYeHUKA
I'naea 2
KBagpaTHbie kopHH. 25
JleiicTBUTEIbHBIE YHCIA
11 Ddynkuys Y = X? 3 Onucvleams. TIOHATHE MHOXECTBA, DJIEMEHTa MHOXKECTBA, CIIOCOOBI 3aJ1aHUsI MHOXKECTB; MHOXKECTBO
u e€ rpadux HATypaJbHBIX YUCEJ, MHOXKECTBO IEJIBIX YHCEJI, MHOKECTBO PAllMOHATIBHBIX YHCEJ, MHOYKECTBO
JEHCTBUTENIbHBIX YHCET U CBSI3U MEXKIIy STUMH YHCIOBBIMU MHOXECTBAMH; CBSI3b MEXK1Yy 0€CKOHEUHBIMU
12 KBanpaTHbie KOpHH. 3 6
A " JECATUYHBIMH IPOOSIMU U PAlIMOHATILHBIMH, HPPAIIMOHAIBHBIMUA YUCIIAMHU.
qu)MeTWEeCKHH Pacnosnasame paninoHanbHbIe U UppallMOHaNIbHbIE yncia. [[puBOAUTE TpUMEpPHI PALIMOHAIBHBIX YHCET U
KBa/[paTHBIN KOPCHB HUPPALMOHATIEHBIX YUCET.
13 MHOKECTEO H €0 2 3anucwvieams ¢ TOMOIIBIO POPMYI CBOMCTBA JEHCTBHI ¢ NEHCTBUTENEHBIMU YHCIIAMHU.
SIEMEHTEL Dopmynuposams onpeodeienus; KBaIpaTHOTO KOPHS U3 YuCia, apu(METHUECKOTO KBaIpaTHOTO KOPHS U3
YHClia, PaBHBIX MHOKECTB, TIOJJMHOKECTBA, MIEPECEUCHUS MHOKECTB, 00hETMHEHHUS MHOKECTB;
14 TlonmHosKECTBO. 2 ceoticmea; PyHKIMHK Y = X2, apu(pMETHUECKOr0 KBAJAPATHOrO KOPHs, QYHKIMU Y = v/ X .
Onepanuu Haj o
Jloka3pIBaTh CBOMCTBA apU(PMETHICCKOTO KBAAPATHOT'O KOPHS.
MHOKECTBAMH . )
Cmpoums Tpaduxu GyHKIHi Y = X2uy = /X .
15 HucnoBbie MHOXKECTBA 2 Ilpumensamo noHsATHE APUYMETHUESCKOTO KBAIPATHOTO KOPHS JJIsI BHIYUCIICHHS 3HAYCHUN BBIPAKCHUIM.
16 Croiictra 4 Ynpowame BeIpaxenus, coaepxaiine apudmMeTndeckue KBaapaTHbie KopHU. PemaTts ypaBHeHUS.
CpaBHHMBAThH 3HAYCHUS BHIPAKCHUI.
apudmeTnyeckoro .
CBANPATHOIO KODHS BrmonHaTe npeodpazoBaHue BhIPAKEHUI ¢ TPUMEHEHHUEM BBIHECEHUSI MHOKHUTEIS U3-TI0/1 3HAKa
P p KOpHSI, BHECCHHSI MHOKUTEJIS TTOJ] 3HAK KOPHSI.
17 ToXIeCTBEHHbIE 5 BBITOTHATE 0CBOOOXICHHE OT UPPALIMOHAILHOCTH B 3HAMEHATEN e IPOOH, aHATN3 COOTHOIICHUM MEXIY
npeoGpa3oBaHus YUCJIOBBIMA MHOXECTBAMH U UX JJIEMEHTaMHU
BBIPAYKEHHUI, COJIEPIKAILNX
KBaJIpaTHbIE KOPHU
18 OyHKIUS Y =X 3
u e€ rpapuk
Konrtponsnas padora Ne 4 1
I'nasa 3
KBanpaTHbie ypaBHeHHA 26
19 KBagpatusie ypaBHEeHHS. 3 Pacnosnasams n mpuBOIUTE IPUMEPHI KBAJPATHBIX YPABHEHUM PA3IMYHBIX BUIOB (TIOJIHBIX, HETIOTHBIX
2 2




KoJ-

Homep Coaepxxanue yueOHOro BO
naparpadga MaTepuaia 4yacoB | XapaKTepHCTHKA OCHOBHBIX BH/IOB J1€AATEJIbHOCTH yYYeHHKA
Pemienue HenoaHbIX NPUBEJEHHBIX), KBaPATHBIX TPEXUIICHOB.
KBaJpaTHBIX YpPaBHECHHUN Onucvlgams B 00111eM BHJIE pEIICHUE HEMOIHBIX KBAaPATHBIX YPAaBHEHHH.
N Dopmynuposams onpedeneHus. ypaBHEHHsI IEPBOI CTENIEHH, KBaJpaTHOI'O YPaBHEHUS; KBAaJPaTHOI'O

20 Dopmya KOpHEH 4 TpEXWICHA, TMCKPUMHUHAHTA KBaJPaTHOTO YPABHEHUS M KBAJIPATHOTO TPEXUICHA, KOPHSI KBAIPATHOTO
KBaZpaTHOTO ypaBHCHUA TpéxusieHa; OMKBaJPaTHOTO ypaBHEHUs; KBaJpaTHOIro TpéxuieHa; meopemy Buera u oOpatHyto el

21 Teopema Brera 3 TEOopeMy. 3anucwecvzmb U JIOKa3bIBaTh (hOpMyITy KOpHEH KBaJpaTHOTo ypaBHeHus. MccienoBaTh

KOJINYECTBO KOPHEH KBaJAPaTHOT'O YPAaBHEHUs B 3aBUCHMOCTH OT 3HAaKa €ro JUCKPUMHMHAHTA.
Konrponbnas padora Ne 5 1 lokazvieame meopemvi: Buera (npsiMyro 1 00paTHYI0), 0 pa3IoKEHUU KBaIpaTHOTO TPEXUIEHA Ha
o MHOXMHTEJH, O CBOWCTBE KBaAPATHOTO TPEXUJICHA C OTPULIATEIIbHBIM JUCKPUMHHAHTOM.
22 KBanpaTHEIH TpEXLIeH 8 Onucvleams Ha IPUMEPAX METOJI 3aMEHBI IEPEMEHHON IS 5
peleHus ypaBHEHHIA.

23 Pewenue ypasHeHHi, 5 Haxooums xOpHM KBaJIpaTHBIX YpaBHEHHH pa3nuuHbIX BUA0B. [Ipumensats Teopemy Buera u oOpatnyto eit
CBOJIAIIHXCS K TeopeMy. BBITIONHATE pa3nokeHne KBaJpaTHOTO TPEXUICHAa Ha MHOKUTENN. HaXoauTh KOpHH ypaBHEHHH,
KBaJ[PATHBIM YPABHEHHAM KOTOpbIE CBOJIATCS K KBAJPAaTHBIM. MaTEMAaTHUYECKUMHU MOJIEISIMU PEATIbHBIX CUTYaIHi

24 PannonansHble ypaBHEHUS 6
KaK MaTeMaTH9YEeCKHe
MOJIENIN PeaTbHbIX
CHUTYaIHil
Kontponbnas pabota Ne 6 1

IMoBTOpEeHME U cHCTEeMATH3ALHA
y4eOHOro marepuaJia 7
VYnpaxHeHus IS TOBTOPEHUS Kypca 7

8 kimacca




