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e Anrebpa: 8 kimacc: ydyeOHHMK JUIsl ydaluxcs oOIieoO0pa3oBaTelbHBIX YUpeKIeHUH /
A. T. Mep3znsk, B. b. Tlonouckwuii, E. M. Pabunosuu, M. C. SIxkup. — M.: Benra-
Ha-I"pad;

e Anrebpa: 8 kimacc: ydyeOHHMK JUIsl ydauiuxcs oOI1eoO0pa3oBaTeNbHBIX YUpEeKIeHUH /
A. T. Mep3mk, B. b. [lononckuit, M. C. Sxup. — M.: Benrana-I'pad.



1. Ilnanupyemble pe3yJabTAThI 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

N3yuenne anreOpel MO ananTUPOBAHHOM IporpaMMme CHocOoOCTBYeT (HOPMHUPOBAHHIO Y
ydJaluxcsa JINYHOCTHBIX, MCTAIIPECAMCTHBIX u MpCAMETHBIX PE3YyJIbTATOB O6y‘-ICHI/ISI,
COOTBETCTBYIOIINX TpeOoBaHMsIM DeepaabHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOT'O ob1ero 00pazoBaHMsL.

JIN4HOCTHBIE pe3yJbTarbl:

1-2)  [pasicoanckoe u Oyxo8HO-HpaBCmMEeHHOe 80ChUMAaKUe. TOTOBHOCTBIO K BBITIOJIHCHUIO
00s13aHHOCTEH Ipa)<IaHWHA U peajn3aliy ero Mnpas, MPeJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHUH, MpoLEAyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCThIO K OOCYKICHHMIO ATHYECKHUX NPOOJIEM, CBS3aHHBIX C
MPAKTUYECKHM TMPHUMEHEHHEM TOCTM)KEHUIH HAayKH, OCO3HAHHMEM Ba)KHOCTH MOPATbHO-3THYECKUX
MIPUHIIMIIOB B AESITEIBHOCTU YU4EHOTO.

3) [lampuomuyeckoe 6ocnumanue. TPOSBICHHEM WHTEpPECa K MPOLUIOMY M HACTOSIIEMY
POCCUICKON MaTEMaTHKH, IIEHHOCTHBIM OTHOIIIEHHEM K JOCTHKEHHUSIM POCCHICKUX MaTeMaTUKOB U
POCCHIICKON MaTeMaTW4eCKON IIKOJIBI, K WCIOJB30BAHUIO 3TUX JOCTIDKCHHH B IPYTUX HAyKax U
MPUKJIAIHBIX chepax.

4) Ocmemuueckoe 6ocnumanue: CIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETHYECKOMY
BOCHPUATHUIO MaTeMAaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIeHUH; YMEHHIO BHJIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE.

5) Lenwnocmu mayunoeo nosHauus: OPUEHTALMEH B JEATEILHOCTH HAa COBPEMEHHYIO
CHCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHI YEIIOBEKA, IPUPOIBI
1 o0miecTBa, MOHMMaHUEM MAaTeMaTHYEeCKOW HAyKH Kak cQepbl YelOBEYECKOW IesITeNbHOCTH,
ATanoB €€ Pa3BUTUS U 3HAYMMOCTH IS PA3BUTHUS [IUBUIIN3AINH; OBJIAICHUEM S3BIKOM MaTeMaTHKH
U MaTeMaTH4eCKOW KyIbTypol Kak CpeICTBOM IIO3HAHHS MHUpPA; OBJIAJCHHEM MPOCTEHIINMU
HaBBIKAMH MCCIIEIOBATEIBCKON JAEATEIBHOCTH.

6) Qu3zuueckoe gocnumawnue, Gopmuposarue Kyibmypsbl 300p08bsi U IMOYUOHATLHO2O
On1a2onoyyus: TOTOBHOCTBIO MIPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 3710pOBOro 00pa3a »KU3HHU (340pOBOE MHUTaHUE, COAJAHCHUPOBAHHBIA pPEXHUM 3aHATUH U
OTIbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTH); CQOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOI'o K€ MpaBa JIpYyroro yeiaoBeka.

7) Tpyoosoe 6ocnumanue: YCTAaHOBKOH Ha AaKTHBHOE yJYacTHE B  PEIICHUH
MPAKTUYECKHX 3a7a4y MaTeMaTHYECKONW HAapaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEW JKU3HH JUTSL YCIIEUTHOM TPOQECCHOHATBHON IEATENEHOCTH |
pa3BUTHEM HEOOXOIUMBIX YMEHHUH; OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM WHAWBUIYAIbHOM
TpaeKTopuu 00pa30BaHUS M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
notrpeOHOCTEH.

8) Dkonoeuyeckoe 6ocnumanue: OPUCHTAIEW Ha TPUMEHEHHE MaTeMaTHYeCKUX
3HaHUM A0 pemeHus 3aady B O0JIACTM COXPAaHHOCTH OKpYXKarolled cpelbl, IIaHUPOBAHUS
MOCTYITKOB M OIEHKH WX BO3MOXXHBIX IOCIEICTBUI IS OKPYKAIOMIEH Cpenbl, OCO3HAHHEM
r7100abHOTO XapakTepa KOJOTMYECKUX MpoOIeM U IMyTel UX pelieHus.

MeTanpeamMeTHblie pe3yabTaThl

MertanpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS aJalITUPOBAHHOM MPOrpaMMbl YIeOHOTO TIpeaMeTa
«MaremaTrka» XapakTepu3ylOTCsl OBJIaJICHUEM YHUBEPCAIbHBIMHU MO3HABATEIbHBIMHU JICUCTBUSMU,
YHUBEPCATBHBIMH KOMMYHUKATUBHBIMH JIEUCTBUSIMH W YHUBEPCAIBHBIMUA  PETYJISATUBHBIMH
JEHCTBUSAMM.

1) YHuBepcanbHbIE TIO3HABAaTENbHBIE JEHCTBHUS  oOecrneunBarOT  (HopMupoBaHHUE

0a30BBIX KOTHUTHBHBIX IPOLIECCOB OOydJarOmuxcsi (OCBOGHHE METONOB IO3HAHUSA



OKpYXXAaIOLIET0 MHUpa; NMPUMEHEHUE JIOTUYECKUX, MCCIEJOBATEIbCKUX OIEpaIiid, YMEHHUH
pabotath ¢ nHpOpMaLHE).

bazoBsie morudeckue I[eﬁCTBHHI

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA MATEMAaTHYECKUX O0BEKTOB,
MOHATUH, OTHOILIEHUH MEXTy HOHATUAMH; (POPMYyITUPOBATh ONpEACICHUs OHATHIH;
YCTaHAaBIMBAaTh CYLIECTBEHHBIM MNpHU3HAK KiIacCU(UKALMU, OCHOBAHUSA  JUIS
0000I1IeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAN3a,;

BOCIIPUHUMATh, (POPMYJIMPOBATh U IPEOOPA30BHIBATh CY)KICHUS: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBISBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUMS B
¢dakTax, NAaHHBIX, HAONIOJCHHUSX M YTBEPKACHUAX;, Mpelaratb KPUTEPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C UCIIOJIH30BAHNEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3bupaTh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEpXKAEHUH (NpsiMble M OT
IPOTUBHOIO),  NPOBOAUTH  CaMOCTOSTENIBHO  HECJIOXHbBIE  JI0KA3aTesIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BHICTPAMBATH APTYMEHTAIMIO, MPUBOIUTH HPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CIIOCOO pelIieHus y4eOHOH 3amaud (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
pemieHus, BBHIOMpaTh HaWOoJee MOAXONAMMNA ¢ Yy4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBbie uccieaoBaTenbCcKue HeﬁCTBHHZ

UCMOJb30BAaTh  BONPOCHl KAk  MCCIIENOBAaTENbCKUA  HMHCTPYMEHT  I1O3HAHMS,
dbopmMynHpoBaTh  BOMNPOCH,  (PUKCHpYIOUIME  MPOTHUBOpEYHE,  MpoOseMy,
CaMOCTOSITENIbHO YCTaHaBJIMBaTh HCKOMOE M JaHHOe, (hOpMUPOBaTH THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHHE;

IIPOBOJIUTH 10 CaMOCTOSATENIBHO COCTABICHHOMY IUIAHY HECIOXHBIH 3KCIIEPUMEHT,
HEeOOoJIbIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOO0ii;

CaMOCTOSITENIbHO  (hopMynupoBaTh O0OOLIEHUST M BBIBOJBI IO  pe3yJibTaTaMm
NPOBEAEHHOTO  HAONIOACHHUS,  MCCIENOBaHMSA,  OLEHUBATb  JTOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

IIPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE IMpolecca, a TakkKe  BBbIIBUIaTh
MIPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabota ¢ uadopmarnueii:

2)

BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTH MH(OPMAIIUH, JAHHBIX, HEOOXOIUMBIX
JUIS peLLIeHUs 3a1a4H;

BBIOMpATh, aHATM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

BbIOMpaTh (hopMy TMpencTaBieHUs] WHPOPMALUU U WIIIOCTPUPOBATh pellacMble
3aJa4uu CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK MO KPUTEPHUSAM, NPEUIOKEHHBIM yYUTelIeM
WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO.

yHI/IBepC&]’ILHBIC KOMMYHHKATHBHBIC JIeicTBUA o0ecneunBaroT C(bOpMI/IpOBaHHOCTB

COIIMaJIbHBIX HAaBBIKOB O6y‘—IaIOIIII/IXCSI.



Oo1enue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS B COOTBETCTBHUH C YCIOBUSIMU H
HeIsiMU OOLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IDUCBMEHHBIX TEKCTaX, JaBaTb I[IOSCHEHUS 10 XOJy pelIeHHUs 3a]auy,
KOMMEHTHPOBATh MOJYyYEHHBINA pe3ysIbTaT;

B Xo/i€ OOCYXIEHHs 3aJaBaTb BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMBl,
po0JIeMBbI, pelIaeMoil 3a7auu, BbICKa3blBaTh UJI€U, HAllEJIEHHbIE HA TIOUCK PELICHMUS;
COTOCTABJISITh CBOM CYXIEHHUS C CYXKICHHSIMH JPYT'MX YYacTHHUKOB JHAJora,
OoOHapy>XKuBaThb pa3jiddMe M CXOJACTBO TNO3MIMH; B KOpPpeKTHOH Qopme
dbopMynTupoBaTh pa3HOrIACHs, CBOM BO3PAKECHHUS;

IIPEJCTABIATh PE3YNbTAaThl PELIEHUs 3aJayd, OKCIIEPUMEHTA, HCCIEI0BaHMs,
IPOEKTa; CaMOCTOSTENIFHO BBIOMpATh (opMaT BBICTYIUIGHHS C YYETOM 3amad
Mpe3eHTAMU U 0OCOOCHHOCTEH ayIUTOPUH.

COpr,Z[HI/I‘leCTBOZ

3)

MOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U WHAWBUIYAILHOW PabOTHI
MpU pelIeHuH Y4eOHBIX MareMaTthyeckux Maremaruka. 5—9 kiaccel 13 3amau;
OPUHUMATh 1€Jdb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBAaTh OPraHU3AIHIO
COBMECTHOH paboThI, pacmpenensiTh BHIbI pabOT, JOrOBapUBAThHCH, OOCYKIATh
MPOLIECC U PE3YNbTAT padOThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYKICHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIP.); BHIIOIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOU
JNEHCTBUS C APYTUMHU 4JIeHAMH KOMAaHbI; OLIEHMBATh KAayeCTBO CBOErO BKIaJa B
o0mmid  TWPOAYKT MO  KpUTEpusM,  CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJICHCTBHSI.

YHuBepcanbHble  PEryNsSTUBHBIE  JACWCTBUS  OOecreurBalOT  (HOPMUPOBAHHE

CMBICJIOBBIX YCTAHOBOK U )KU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJTOPUTM peIleHUs 3aJaud (MM ero 4acth),
BBIOMpPATh C€HOCOO0 peleHus ¢ Y4€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBAaTh U KOPPEKTUPOBATh BaPUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTpOIIb:

BIAJETh CHOCOOaMU CaMOINPOBEPKH, CAaMOKOHTPOJIA Ipolecca M pe3yibrara
pelIeHns MaTeMaTHYeCcKOH 3aauu;

IIPEIBUJIETH TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTH IIPU PEILIEHUH 3aa4l, BHOCUTD
KOPPEKTHUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HalIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa JESATENbHOCTH IOCTABIEHHOW Ieu H
YCIIOBUSIM, OOBSICHATH MPUUMHBI JOCTUKEHHUS WM HEJOCTHKEHHS L€, HaXOIUTh
OLIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTrHble pe3yabTaThl:

1) OCO3HAHME 3HAYCHMS MaTeMaTUKHU IS IOBCETHEBHOMN KU3HU YCJIOBCKA,



2) TpencTaBlIeHUE O MAaTEMAaTHYECKOW Hayke, Kak cdepe MaTeMaTH4ecKOW AesTEIbHOCTH,
00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH JUIs Pa3BUTHUS LIUBHIN3AIIH;

3) pa3BuTHE yMEHUN paboOTaTh ¢ y4eOHBIM MATEeMAaTHYECKUM TEKCTOM (aHaJU3HpPOBATh,
U3BIIEKaTh HEOOXOMUMYI0 HH(OpPMAIMIO), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH C
IPUMEHEHHEM MaTeMaTHYeCKOM TEPMHUHOJOTMM W CHUMBOJIMKH, HPOBOAWUTH KIIACCH(PHUKALIUH,
JIOrH4ecKre 000OCHOBAHUS,

4) BnasieHre 6a30BBIM MMOHATUIHBIM aIapaToM 110 OCHOBHBIM pa3jiesiaM COJCPIKaHHS;

5) cuctemMaTnyeckue 3HaHUS O PYHKLUAX U KX CBOWCTBAX;

6) mpaKkTUYeCKH 3HAYMMbIE MAaTEMAaTHYECKHE YMEHHS M HAaBBIKM, HMX HPUMEHEHHE K
PELICHUIO MaTeMaTHYECKUX U HE MAaTEMaTHYECKHUX 3a/1a4, IIPE/II0Iaraioniee yMeHus:

®  BBINOJIHATH BBIYUCICHUS C ICHCTBUTEIBHBIMU YHCIAMU;

® pemaTh ypaBHEHHs, HEPABEHCTBA, CUCTEMbl YPaBHEHUI 1 HEPABCHCTB;

e pemarh TEKCTOBBIC 33Jayll apU(PMETHUYECKHM CIHOCOOOM, C TOMOIIBIO COCTaBICHHS W

pelIeHus ypaBHEHUH, CHCTEM YpaBHEHUH U HEPABEHCTB;

® UCMOJIB30BaTh ANreOpanyecKuil sI3bIK 7Sl OMMCAHUS MPEIMETOB OKPYKAIOLIETO MHUpa U

CO3JIaHMsI COOTBETCTBYIOIINX MaTEMATUIECKUX MOJIETICH;

® T[POBEPUTH MPAKTUYECKHE PACUETHI: BBHIUYUCICHHS C MPOIECHTAMHU, BBIYHCICHUS C
YHUCIIOBBIMH  TIOCIICIOBATEILHOCTSMH, BBIYMCICHHS CTAaTHCTHYECKUX XapaKTEPHCTHK,
BBITTOJIHEHUE TPUOIMKEHHBIX BBIYMCICHUN;

BBITIOJIHSTH TOXKJECTBEHHBIE IPE0OPa30BaHMs PALIOHATBHBIX BHIPAKCHUII;

BBITIOJIHSTH ONEPAIlMU HaJl MHOXKECTBAMU;

UCCIe1oBaTh (PYHKIIUH U CTPOUTH UX TpaduKm;

YUTaTh M HCIOJIb30BaTh MH(POPMAIUIO, TIPEJICTABICHHYIO B BUIE TaOJHIIBI, TAATPaAMMBI
(cronOuaroit WK KpyroBoi);

e pemaTh IpocTeiIIe KOMOMHATOPHBIE 3a/1a4H.

MecTo kypca ajredpsl B y4eGHOM ILIaHe

basucHelii yueOHBIM (00pa3oBaTeNbHBIA) TUIAH Ha HW3ydeHHe anreOpbl B 7—9 Kiaccax
OCHOBHOH HIKOJIBI OTBE/IEHO 3 YUeOHBIX Yaca B HEJENI0 B TEUEHUE KaXJI0T0 rofa 00y4eHus, BCEro
306 gacos.

Ilnanupyemble pe3yJbTaThl 00y4eHUs ajaredpe B 7 Kjiacce

AuaredpanyecKkue BbIPaKeHHUA

Buinyckuux nayuumes:

® ONEepUpOBaTh MOHATUSIMHU «TOXKJIECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHUEY,
peliaTth 3a1a4u, coJiepkaliie OyKBeHHbIE JaHHbIE, padoTaTh ¢ popMyIamMu;

® OIEpUPOBATH NMOHATHEM «KBAaJPATHBIN KOPEHBY», IPUMEHSTH €r0 IIPU BHIYMCIECHUSX;

e BBHINOJHATH NpeoOpa3oBaHUE BBIPAKEHUH, COAEpKAIIUX CTENEHU C HATypaJbHBIMHU
MOKa3aTesIMHU;

® BBINOJHATH TOXKIECTBEHHBbIE MPEOOpa30BaHMs pPALMOHAIBHBIX BBIPAKCHUA Ha
OCHOBE ITPaBUJI ISHCTBUIA Ha/l MHOTOWIEHAMHU U alNreOpandyeckKuMu JIpo0siMH;

®  BBINOJHSATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.

BbinyCKHUK NOAyUUM 8603MOHCHOCMb.
® BBINOJIHATH MHOTOILIATOBBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAKECHUN, TPUMEHSIS
HIMPOKHIA HAbOp CIOCOOOB U MPUEMOB;



® TPUMEHSTHh TOXIECTBCHHBIC MPEOOpa3OBaHMsS IS PEHICHHUS 3aJad U3 pa3IMIHBIX
pas3zienoB Kypca.

YpaBHeHust

Buinycknux naywumcs:
® pEIIaTh OCHOBHBIE BUJIbl PALIMOHAIIBHBIX YPABHEHUN C OJHOM IMEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHI C IByMs IEPEMEHHBIMU;

® J[IOHMMAaTh YpaBHCHHE KakK Ba)I(HefIHIYIO MaTEMAaTHYCCKYIO MOJC/Ib IJIs OIMMCAaHUA U

M3YYCHHS Pa3HOOOPa3HBIX peaJlbHBIX CHTYAIlMi, peIIaTh TEKCTOBBIC 3aadu
anredpanvyeckuM METO/I0M;

® [pPUMEHATh TIpaduyecKue TMpeACTaBICHUS JUIsl HUCCIEJOBAaHMS  ypaBHEHUH,
WCCIIEIOBAHMS U PEIICHUS CUCTEM YPABHEHUI C ABYMS [IEPEMEHHBIMHU.

Bbll’lyC‘KHl/lK nojiyyum 603MOIHCHOCMb.!

® OBJIAJETh CHELUAIBHBIMM NPUEMAMM PEUICHUS YPAaBHEHUM M CHUCTEM YpPABHEHUU;
YBEPEHHO MPUMEHSTH anmnapaT ypaBHEHUN JUIsl pellleHUs pa3HOOOpa3HbIX 3aj1ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKU;

® TpPUMEHATHh TpadUUecKue MPENCTABICHUS IS UCCIEIOBAaHHUS ypPaBHEHHUU, CHCTEM
YpaBHEHHI, COZepKaIIX OYKBEHHBIE KO (DUITHECHTHI.

HepaBencrBa

Bbll’lyCKHuK HAydumcs.:

¢ [IOHMMAaTb TCPMHUHOJIOTHO U CUMBOJIUKY, CBA3aHHBIC C OTHOLICHUECM HCPABCHCTB,
CBOMCTBA YHCIIOBBIX HCPABCHCTB,

® pCluaTb JINHEHHBIE HCPAaBCHCTBA C O,Z[HOI71 nepeMeHHoﬁ H UX CHUCTCMbI; pPCIIaTb
KBaJApaTHbIC HCPABCHCTBA C 0H0p0171 Ha rpa(bnqecxne NpeaACTaBJICHUA,

¢ [IPUMCHATH almapar pas3IM4YHbIX HCPABCHCTB IJId PCIICHUA 3aJad M3 PA3JIMYHBIX
pas3zienoB Kypca.

Bbll’lyCKHuK noiyuyum 603MONCHOCMb.!

® OCBOHUTH pa3H006p33HHe HpI/IéMH A0Ka3aTeJIbCTBAa  HCPABCHCTB, YBEPCHHO
INPUMCHATH almapaTrT HEPAaBCHCTB JIA PCUHICHUA paSHOO6pa3HBIX MAaTEMATHYCCKHUX
3aaa4, 3aaa4 U3 CMCKHBIX IMPEAMCTOB U IIPAKTHUKH,

¢ IIPUMCHATH rpa(bnqecxne MNPpEACTABJICHUA IJId HUCCICAOBAaHUA HEPABCHCTB, CHUCTCM
HEPABCHCTB, COACPIKAIINUX 6YKBeHHLIe KO3(1)(1)I/II_[I/ICHTBI.

YucaoBble MHOKECTBA

Buinycknux nayuumes:
® T[OHMMAaTh TEPMHUHOJOTHIO W CHUMBOJIMKY, CBSI3aHHBIC C TOHSATHEM MHOXECTBA,
BBITIOJTHSTH OTI€pPaIliU HAJl MHOKECTBAMU;
® LCIOJb30BaTh HAUYaJbHbIE MPEJICTABIICHUS O MHOYKECTBE IEUCTBUTEIbHBIX YHCEIL.

Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

¢ DPAa3BUBATb NPCACTABIICHUA O MHOXKCCTBAX,

® DpPa3BUBATb MNMPEACTABIICHHUEC O YHCIIC W YHCIIOBBIX CHUCTEMAxX OT HATypaJbHBIX 10

HeﬁCTBHTeHBHBIX YUCCII; O pOJIH BEIYHCIICHUH B IMPAKTHUKE,

® pa3BUTh M YrJIyOUTh 3HAHHWS O JECATHYHOW 3alUCH JCHCTBUTEIBHBIX YHCEI
(mepuoanYecKue 1 HETIEPHUOTUIECKIE TPOOH ).



DOYyHKIUA

Buinycknux nayuumes:

MOHMMAaTh M HCHOJB30BAaTh (YHKIHMOHAIBHBIC TIOHATHS, S3BIK (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);

CTPOUTh TpapUKH 3JIEMEHTApHBIX (YHKIMH, HccaenoBaTh CBOMCTBA YHCIOBBIX
(GyHKLIMI HAa OCHOBE U3Y4€HUs MOBEACHUS UX I'paUKOB;

MOHMMATh (QYHKIMIO KaK BAXHEUIIYI0 MaTEMAaTHUYECKYI0 MOJETb IS OIMHCAHUS
MPOIIECCOB M SBICHHUN OKPYXAIOIIEro MHUPA, NMPUMEHATh (DYHKIMOHAIBHBIA S3BIK
U1l ONIMCAHMSL U MCCIIeIOBAHUS 3aBUCUMOCTEH MEX 1y (PM3NUECKMMHU BEIMUMHAMU;
IIOHUMAaTh U UCIOJIb30BaTh SA3bIK MOCIEA0BATEIbHOCTEN (TEPMUHBI, CUMBOJINYECKHUE
0003HaYCHHUS ),

IPUMEHATh (OpMYJbl, CBA3aHHbIE C apUPMETHYECKOM U TIeOMEeTPUYECKOH
IporpeccusiMi, W ammnapar, cOpPMHUPOBAaHHBIM MPH H3YYEHUHM APYTUX Ppa3JeloB
Kypca, K PELICHHIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHON KU3HH.

Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

IIPOBOJIUTH MCCIIEIOBAHMUS, CBA3aHHbIE C U3YUYEHHEM CBOICTB (DYHKLUH, B TOM 4HCIe
C MHCIIOJIb30BAaHMEM KOMIIBIOTEPA; HAa OCHOBE TIpaUMKOB HM3YyYEHHBIX (DyHKIMIT
CTpOUTH O0Jiee CIIOKHBIE rpapuKy (KyCOUHO-3aJJaHHbIE, C «BBIKOJOTHIMUY» TOUKAMHU
U T. 1),

MCTOJIBb30BaTh (PYHKIMOHAIBHBIE MTPEICTABICHHS U CBOWCTBA (QYHKITUH JUIS peIICHUs
MaTEeMaTUYECKUX 3a7jad U3 Pa3jINYHbIX Pa3AeiioB Kypca;

pemate KOMOMHUPOBAHHBIE 33]aul ¢ IPUMEHEHUEM (HOopMyIT N-ro YieHa U CyMMBbI N
MIEPBBIX YWICHOB apu(PMETUYECKON M NeOMETPUYECKON MPOTPEecCHil, IpUMEHs IpU
9TOM annapar ypaBHEHU! U HEPaBEHCTB;

MOHUMATh apU(PMETHYECKYI0 W TEOMETPUYECKYI0 TPOTPECcCHH Kak (QyHKIUH
HATYPaJbHOTO apryMEHTa; CBS3bIBATH apH(PMETHUYECKYIO MPOTPECCHIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C IKCIIOHEHI[UATIbHBIM POCTOM.

9J1eMeHTBI le/IKJIa)]HOﬁ MaTeMaTUKH

Bbll’lyCKHuK HAy4umcs.:

HCIIOJIb30BATh B XOJAC PCHICHUA 3a4a4 JJICMCHTAPHBIC MTPCACTABJIICHUA, CBA3dHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMU BCIIMYHUH,

WCIIOB30BaTh MPOCTEHINNE CIOCOOBI MPEACTABICHUS W aHAIM3a CTATUCTHYECKUX
JTaHHBIX;

HaxXOJUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTD CJ'Iy‘lB.fIHOI‘O CO6BITI/ISI;
peuarb KOM6I/IHaTOpHLIe 3aJa4d Ha HAXOXACHUC YHnClia 00BEKTOB HIIH KOM6I/IHaHI/II>'I.

Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

[IOHATH, YTO YMCJIOBBIE JAHHBIC, KOTOPBIE HCIIOIB3YIOTCS I XapaKTEPUCTUKHU
O00BEKTOB OKPYXAIOIIETO MUPA, SIBISIOTCS NPEUMYIIECTBEHHO MNPUOIMKEHHBIMH,
YTO MO 3amUCH NPHOMMKEHHBIX 3HAYEHUH, COAepKaIlMXcs B HMH(OPMAIMOHHBIX
HCTOYHUKAX, MOKHO CYJUTh O OTPELTHOCTH IPUOITHKEHUS;

MOHATh, YTO MOTPEUIHOCTh PEe3yJbTaTa BBIUMCIEHUH JOJKHA OBITH COM3MEpUMa C
MOIPEUIHOCTBIO UCXOIHBIX JJaHHBIX;

MpUOOpPECTH MEPBOHAYAIIBHBIN OMBIT OpraHu3aluu cOopa JAaHHBIX MPU IPOBEACHUU
ornpoca OOIIECTBEHHOIO MHEHHMsI, OCYIIECTBISATh MX aHalu3, NPEeICTaBIATh
pe3yJbTaThl ONpoca B BHU/IE TAOIHUILIbI, AMATrPAMMBbI;



® [pUOOPECTH OMNBIT MPOBEACHUS CIIyYalHBIX OSKCIEPUMEHTOB, B TOM YHCIE C
MTOMOIILI0 KOMIIBIOTEPHOT'O MOJICTMPOBAHUS, HHTEPIPETAIIUN UX PE3yIbTaTOB;
® HayYUTHCS HEKOTOPBIM CHEIUAIBHBIM MPUEMaM pelieHrsi KOMOMHATOPHBIX 3a/1a4.

2. Coaep:xkanue Kypca ajredpbl

Aﬂreﬁpanqecmle BbIPpakKCHUA

BolpaxkeHue ¢ mnepeMeHHbIMHU. 3HAUEHUE BBIPAKEHUS C IEpeMEHHbIMH. J[lomycTumble
3HaueHus TnepeMeHHbIX. ToxknecTBo. ToxkaecTBeHHblE MpeoOpa3zoBaHUs — alreOpanuecKux
BBIpaKCHUM. J[0Ka3aTENbCTBO TOKACCTB.

Crenenb ¢ HaTypajJbHbIM MOKa3zareneM M €€ cBoucTBa. OpHouwlneHbl. OgHOWIEH
cTa”zapTHoro Buja. Ctenenb ogHowIeHa. MHorouneHsl. MHOrouseH crangapTHoro Bujaa. CreneHb
MHorouwieHa. Cio)keHue, BbIUUTAHHE M YMHOXKEHHE MHOrowieHOB. DOpMysbl COKpPAII€HHOIO
YMHOKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH ABYX BBIPaKEHUH, IPOU3BEACHUE PAa3HOCTH U
CYMMBI JIBYX BbIpakeHUH. Pa3znoxkeHue MHOroujseHa Ha MHOXUTENH. BblHeceHue o001Iero
MHOXKUTENS 3a ckoOku. Meton rpynnupoBku. PasHocTh kBaznpaTtoB AByX BblpaxeHuil. Cymma u
pasHOCTh KyOOB ABYX BbIpakeHui. KBaapaTuwiii TpéxuneH. KopeHb KBaapaTHOro TpéxuieHa.
CaoiicTBa KBagpaTHOTO TpéxuiaeHa. Pa3ioxkeHne kBapaTHOro TpExujieHa Ha MHOKUTEIH.

Panmonansubie Beipaxkenus. Llenbie BoipaxeHus. JpoOHble BblpaxkeHHs. PanmonanpHas
npo6b. OCHOBHOE CBOMCTBO pallMOHAIBHOMN Apoou. ClioskeHre, BEIYNTAHUE, YMHOKEHUE U JICIICHUE
paloHanIbHBIX Apobeil. Bo3BeaeHue panuoHanpHOM JApoOM B CTeMeHb. [O0XIECTBEHHBIE
npeoOpa3oBaHus pallMOHABHBIX BeIpaKeHUH. CTENeHb C LEeNbIM MTOKa3aTeleM U e€ CBOMCTBA.

KBampatuble kopHu. ApudmMeTrudeckuil KBaJpaTHBII KOpPEeHb W €ro CBOWCTBA.
ToxnecTBeHHbIE TpeoOpa3z0BaHusl BbIPAXKEHUN, COJEPKAIINX KBaJIpaTHbIE KOPHHU.

YpaBHeHust

VYpaBHeHne c onHOM mepemeHHOM. KopeHp ypaBHeHus. PaBHOCWIBHBIE ypaBHEHUS.
CBoiicTBa ypaBHEHU C OJHOW NMEPEMEHHOW. YpaBHEHUE KaK MaTeMaTH4ecKas MOJENb pealbHOM
CUTYyallH.

Jluneiinoe ypaBHenue. KpagpatHoe ypaBHeHue. @opMyiia KOpHEN KBaJpaTHOTO YPABHEHUS.
Teopema Buera. ParmonansHbie ypaBHeHUS. PellleHne panvoHanbHBIX YPABHEHHM, CBOIAIINXCA K
JIMHEMHBIM WJIM K KBAJpPaTHBIM YpaBHEHUsIM. PelleHne TEKCTOBBIX 3a4ad C IOMOIIBIO
palMOHAIBHBIX YPABHEHMUIA.

YpaBHeHue ¢ 1Byms nepeMeHHbIME. ['paduk ypaBHEHUS ¢ ABYMs NepeMeHHbIMU. JInHeiHoe
ypaBHEHHUE C ABYMS IEPEMEHHBIMH U €T0 TpaduK.

CucreMbl ypaBHEHHI C ABYyMs MEpPEMEHHBIMU. | 'paduueckuii MeTOa pelieHUs CHUCTEMbI
YpaBHEHUN C JBYMs IE€pEMEHHBIMU. PernieHue cucTeM ypaBHEHHM METOJIOM MOJCTAHOBKH U
cnoxenud. Cucrema JIByX ypaBHEHHUH C IByMs IEPEMEHHBIMU KaK MOJIENb PEeaJbHON CUTYallUH.

HepaBencrBa

YuciioBble HEpAaBEHCTBA U MX CBOMCTBA. CJIOKEHWE M YMHOYKEHHE YHCIIOBBIX HEPABEHCTB.
OneHuBanue 3HaueHUs BblpaxkeHUs. HepaBeHCTBO ¢ onHOW nepeMeHHOH. PaBHOcuibHBIE
HepaBeHCTBA. YmWCIIOBbIE NPOMEXKYTKH. JIMHEHHbIE M KBaJgpaTHblE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI HEPABEHCTB C OJJHOU NTEPEMEHHOM.



YucyioBbIe MHOKECTBA

MHuoxecTBO U ero snemeHThl. CrocoObl 3agaHuss MHOXECTB. PaBHbIe MHOXecTBa. [lycroe
MHOXkecTBO. [lonmHoxkecTBO. Oneparuu Hajg MHOXKecTBaMu. WIumrocTpaiusi COOTHOUIEHUN MEXKITy
MHO’KE€CTBAMH C MOMOIIbIO JuarpaMm Oijepa. MHOXKeCTBa HaTypalbHBIX, LEJbIX, pallMOHAIBHBIX

m
yucen. PanmuoHanpHOE YMCIO Kak JpoOb Buma 1, rae me€Z, NEN, M Kak OCECKOHEYHas
nepuoanyeckas aecatudHas 1apoOb. IlpencraBienne 00 uppalmoHAIBHOM 4YHCIEe. MHOXECTBO
NCUCTBUTENBHBIX uuncen. [IpencraBieHne ACHCTBUTENHLHOTO 4YHCIA B BHAEC OCCKOHEYHOU
HETIePUOJANYECKON JecaTHYHONH apobu. CpaBHEHHE NEUCTBUTENBHBIX 4Hcel. CBA3b MEXIYy
MHOXkecTBamu N, Z, Q, R.

DyHKUMH
Yucnogvle pynkyuu

QOyHKIMOHANBHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [loHstne (yHkmmmn. OyHKIHS Kak
MaTeMaTHyecKass MoOJelb peanbHoOro mnporecca. OOnacte onpeneneHuss M 00NacTh 3HAYECHUS
¢bynkuuu. CriocoOs! 3amanust ¢yHkumu. ['paduk ynxmun. Iloctpoenne rpadukoB QyHKIMA C
noMouipio npeodpasoanuii ¢puryp. Hymn ¢ynxmun. [IpomMexyTKu 3HAKOIIOCTOSHCTBA (DYHKIIHH.
[TpomexxyTku Bo3pacTaHust U yOBIBaHUS (DYHKITUH.

JluneitHas QyHKUMs, oOpaTHasl MPOMOPLUUOHAIBHOCTD, KBaApaTHUHas (QYHKIUS, QyHKIUSL
v = +/x ux cBoiicTBa u rpaduKHu.

Yucnoswvie nociedosamenbHoCmu

ITonsiTne YUCJIOBOU [IOCJICA0BATEIbHOCTH. Koneunsie U OEeCKOHEUYHbBIE
nocienoBarenbHOCTH.  CrnocoObl  3aJaHMsl  MOCJEOBaTENIbHOCTH.  ApupmeTrnueckas U
reoMeTpuueckas rnporpeccuu. CBoHCTBa WIEHOB apU(PMETHUUECKON 1 T€OMETPUUYECKON MPOTrPECCU.
®opmynel o0mIero wieHa apupMeTHYECKOH U reoMeTpudeckoil mporpeccuit. @opMysbl CyMMBI n
MEPBBIX YJIEHOB apu(pMETH4YeCKOM U reomeTpuyeckol mnporpeccuil. Cymma OecKOHEUHOM
reoMeTpHuecKoil mporpeccuu, y kotopoit |q] < 1. IIpencraBnenne OecKOHEUHON NEpHOAMYECKON
JECATUYHON 1poOU B BIIE OOBIKHOBEHHOM JAPOOH.

9J1eMeHTBI le/IKJIa)]HOﬁ MaTeMaTUKHU

Marematuueckoe MoaenupoBanue. [IpouentHble pacuérsl. @opMyiia CII0KHBIX MPOLEHTOB.
[TpubnuxEnnble BbIYMCIEHUS. AOCOIIOTHAS U OTHOCUTENbHAS MorpemHocTd. OCHOBHbIE MpaBHiIa
KOMOMHaTOpuKHU. YacToTa U BEpOSTHOCTh ciydaitHoro coOsitus. Kiaccuueckoe omnpenenenue Be-
postHocTH. HavyanbHble cBeneHust o cratuctuke. [IpencraBneHue JaHHBIX B BHUJE TaOJIuUL, KPYyro-
BBIX U CTOJIOYATHIX Aauarpamm, I‘paq)I/IKOB. CTaTHCTUYECKHUE XapPaKTCPUCTUKU COBOKYIMTHOCTH JaH-
HBIX: Cpe/IHee 3HaYeHHe, MOJa, pa3Max, MeIhaHa BIOOPKH.

Auaredpa B HCTOPHYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUra 0 BOCCTAHOBJICHWU U MPOTHUBOMNOCTABIEHNH MyXaMMmena aib-
Xopesmu. Hctopus ¢popmupoBaHusi MaTeMaTuyeckoro s3bpika. Kak 3apoaunace uaes KOOpAHMHAT.
OTKpbITHE UPPALMOHATBHOCTH. VI3 HCTOPHM BO3HUKHOBEHUS (POPMYIT JUISl pellieHus] ypaBHEeHUH 3-i
u 4-it creneneil. Mcropus pa3Butus nouatus ¢yHkuuu. Kak 3apoaunach Teopus BEPOSTHOCTEH.
Uucna Gubonauyn. 3anaya JI. [Tuzanckoro (PuboHayun) 0 KPOIUKAX.

JI. ®. Maraunkuii. I1. JI. Yeosmmés. H. U. JIobaueBckuii. B. f. Bbynskosckuii. A. H.
Konmoropos. @. Buer. I1. ®epma. P. [lekapt. H. Tapranes. [{. Kapgano. H. AGens. b. ITackans. JI.
[Tuzanckuii. K. I"ayce.



3. TemaTu4yeckoe njiaHupoBaHue. Ajiredpa. 7 Kjacc

Pazpen Koa- Tembl Kon- | OcHoBHbIE BHABI A1eSITEILHOCTH OcHOBHBIE
BO BO odyuaomuxcs HaNpaBJIeHUs!
4acoB 4acoB (Ha ypoBHE YHUBEPCAJIbHBIX BOCIUTATEIbHOMI
YueOHBIX JieiicTBHiIi) JeSITeJIbHOCTH
Jluneiinoe 15 Beenenue B anreopy 3 Pacnosnasams uucnoBeie 1-2,8
YpaBHEHHE C JIuneiinoe 5 BBIPAYKEHUS U BEIPAKEHMS C
OHOM YpaBHCHHE C OJTHOH NCPEMCHHBIMH, JIMHEWHBIE
[IEpEMEHHOMN NIEPEMEHHOMN ypaBHeHHUs. [IpuBOoIUTE MpUMEpHI
Pemmenue 3amad ¢ 5 BBIpAKEHUH € TIEPEMCHHBIMU,
TTOMOIIIBIO JIMHENHBIX YPaBHEHH.
YpaBHEHHH CocTaBIsITh BBIpaKEHUE
IMoBTOpEeHue U 1 C IEPEMEHHBIMH TI0 YCJIOBHUIO 7
CHUCTEMaTHU3alus 3aJa4u. Brimonaars
y4e6HOro peoOpa30BaHuUs BRIPAKCHUN:
Marepuana MIPUBOJUTH NMOIOOHBIE ClIaraeMble,
KonTponpHas 1 packpsiBaTh CKOOKU. HaxonuTs
pa6ora Ne 1 3HA4YCHUE BHIPAKCHUS C
MIepEeMEHHBIMH TIPU 33TaHHBIX
3HAYCHUAX NICPEMCHHBIX.
Knaccupummposats
anreOpanmdecKue BEIPaKCHUS.
OnuchIBaTh LENbIe BRIPAKECHUS.
Dopmynuposams ONpeeICHUE
JIMHEMHOro ypaBHeHus. Pemats
JUHEHHOe ypaBHEHHUE B 00IIeM
Buje. MHTepnperupoBatsb
ypaBHEHHE KaK MaTeMaTUIECKYIO
MOJIENTb PEaTbHON CUTYaIIHH.
OnmuceIBaTh CXeMy PEeUICHUS
TEKCTOBOH 3a/1auu, IPIUMEHSTH €€
JUTS pelIeHUs 3a1a4
Lenbie 52 ToxnecTBEHHO 2 Dopmynuposamy: 1-2,4,6
BEIPKCHUS paBHBIE BRIPAKCHHUS. onpedenierus: TOXICCTBEHHO
ToxpmecTBa PaBHBIX BBIPAKEHUM, TOXKIICCTBA,
Crenens ¢ 3 CTEIIEHU C HATypaJIbHBIM
HATypaJIbHBIM MoKazarejemM, OJTHOYJIeHa,
ToKa3aTeyeM CTaHJAapTHOTO BHUJIA OJTHOUJICHA,
CaoiicTBa cTeneHH ¢ 3 k03 duireHTa oJJHOUJIEHA,
HATypaJIbHBIM CTENeHH OJHOYJIEHA, MHOTOWJICHA,
ToKa3aTeyeM CTENeHN MHOTOWIEHA,;
OI[HO‘IJ'IeHLI 2 ceolicmea: CTEeHN
MHOTOYJICHBI 1 C HaTypaJIbHBIM TI0Ka3aTeleM,
CroxeHue u 3 3HaKa CTCIICHH;
BBIUHTAHINE npaeuna: NOKa3aTeIbCTBa
MHOTOWIEHOB TOXJIECTB, YMHOKEHHUS
KoHTpobHast 1 OJIHOYJIEHA HA MHOTOUJIEH, 7
paGora Ne 2 YMHOKEHHUST MHOTOYJICHOB.
YV MHOKEHHE 4 Jloka3vieams CBOMCTBA CTETICHHU C 457
OHOUIICHA HA HaTypaJbHBIM TIOKa3aTeleM.
MHOFOWIEH 3anuchIBaTh M TOKa3bIBaTh
V MHOIKEHHE 4 (hOpMyIIBI: IPOU3BEIEHUS CYMMBI
MHOTOUWICHA HA 1 Pa3HOCTH JIBYX BBIPa)KE€HUH,
MHOTOWICH PasHOCTH KBaJpaToB JBYX
PasoKeHHC 3 BEIpAKCHUH, KBaJpaTa CyMMEI U
MHOFOWICHOB Ha KBajipata pasHOCTH 1BYX
MHOKHTEIIL BEIPAKEHUH, CyMMBI KyOOB H
Brinecenne o0mero pasHOCTH Kvy60B ABYX
MHOKHTENS 32 BBIPAKCHITH.




CKOOKH

Buiuucnsame 3Ha4YCHHE

Paznoxenune 3 BBIPAXXEHUH C IEPEMEHHBIMU.
MHOTOWICHOB Ha [TpuMeHATH CBOMCTBA CTENICHH
MHOXXHUTEIH. MeTon JUTsI IpeoOpa3oBaHMsI BHIPOKECHUH.
TPYIIUAPOBKA BEIONHATE YMHOXEHIE
KonTtponsHas 1 OJTHOWICHOB U BO3BEJICHHE 7
pabota Ne 3 OJTHOWJICHA B CTEITeHb. [IpuBOIUTE
IponsBenecnme 3 OJTHOWJICH K CTaHAapTHOMY BHIY. 4,5
Pa3HOCTH M CyMMEI 3amnuchiBaTh MHOTOUWIEH B
JBYX BBIPaKCHHUI CTaHIapTHOM BUJE, OIIPEIACIIATH
Pa3HoCTh KBaJpaToB 2 CTCIICHb MHOI'OYJICHA. 1_2,3
JBYX Bpra)KeHI/Iﬁ HpeO6pa3OBLIBaTL MIPpOU3BEACHUEC
KBaapar cyMMbl 4 OJTHOYIEHA U MHOT'OYJICHA,; 56,8
¥ KBaJ[paT pasHOCTH CYMMBI, Pa3HOCTH, IPON3BEICHNUS
JIBYX BBIP@KEHHI1 JIByX MHOTOWICHOB B MHOTOYJICH.
TpeobpasoBaHe 3 BrInonHATE pas3iioxeHue
MHOTOUJIEHA B MHOTOYJICHa HAa MHOXKHATEIH
KBaZpaT CyMMbI UIIH croco0OM BEIHECEHHS O0IIIETo
PasHOCTH IBYX MHOKHTENS 3a CKOOKH, CITOCOO0OM
BBIPAKCHHIA IPYNIHMPOBKH, IO popMyinam
KoHTposbHas 1 COKpaLIEHHOTO YMHOXEHHUS U C 7
paGora Ne 4 NPUMEHEHUEM HECKOJIbKUX
CyMMa 1 pasHoCTb 2 cnoco6oB. Mcnone3oBaTh 12
Ky6OB 1BYyX yKa3aHHbIE TPeoOpazoBaHus B
BEIpAKEHHT MpoLecce PelIeHNs ypaBHeHNH,
Tpuvenene 2 JTOKa3aTeNbCTBA YTBEPIKICHHM, 6
PAITHIHBIX peIIeHAs TeKCTOBBIX 3a/1a4
croco0oB
PpasioxKeHus
MHOTO4WIEHa Ha
MHOKUTEIH
[ToBTOpenue u 2 7
cHCTeMaTH3aLus
yueOHOro
MaTepuaa
KonTtponsHas 1
pabota Ne 5
OyHKIIH 12 CBs3U MEXIY 2 Ilpugooums ipuMepbI 1-2,8
BEITMYMHAMHU. 3aBHCUMOCTEH MEXITY
OyHKISA BeMYMHAMU. Pa3miuaTs cpenu
CriocoObI 3ajaHus 2 3aBHCUMOCTEH () yHKIIMOHATHHBIE
GbyHKIHN 3aBHCUMOCTH.
I'padux QyHKIHH 2 Onucwieams noHamus:
Jlu"eliHas (I)YHKHPI’I: 4 3aBHUCHUMOU U HE3aBUCUMOM 5,78
e€ rpaduk u HEPEMEHHBIX, (QYHKIUH,
CBOMCTBa aprymeHTa (GpyHKIHH; CIOCOOBI
IMTosTOpEHue U 1 3aaHus QyHKIUN. 7
CUCTEMATH3AIIHS DopmMynupoBaTh ONpEIeICHUs:
yue6HOTO o0xactu onpenencHus GyHKIINH,
MaTepuana 00JacTH 3HAYCHUN (PYHKIINH,
KoHTponbHast 1 rpaduka GyHKIUH, TAHSHHON
paGora Ne 6 yHKLMH, IPSIMOH

MPONOPLUOHANBHOCTH.
Beiuucisamo 3Ha4eHNE QYHKIIUN
0 33JJAHHOMY 3HAYCHHIO
aprymenTa. COCTaBJIATh TaOJIUIIBI
3HaYeHHH QyHKIuU. CTPOUTH
rpaduk QyHKIHH, 3aJaHHON
tabmuano. [To rpaduky ¢pyHKIHMH,
SIBIIIOIIENCS] MOZIETIBIO PEATbHOTO
mpoliecca, OnpeaenTh
XapaKTEepUCTUKH 3TOTO IpoIecca.
CrpouTtb rpaduk JIMHEHHOH




(bYHKIMU ¥ TIPSIMOHA

IPONOPLUOHANTBHOCTH.
OmnuchIBaTh CBOMCTBA 3THX
byHKITUH
YpaBHEHUS ¢ IByMS Ipusooums npumepsl. ypaBHECHHS 3,6,8
NIepEMEHHBIMHA C IByMSI IEPEMEHHBIMU;
Jluneitnoe JUHENHOTO ypaBHEHHUS C JBYMs
YpaBHEHHE C IBYMSI MIEPEMEHHBIMH; CUCTEMBI JIBYX
NIEPEMEHHBIMU U €70 JIMHENHBIX YPABHEHHM C IByMs
rpaduk NepEeMEHHBIMU; PeaIbHBIX
Cucremsl MIPOIIECCOB, JUIsL KOTOPBIX 5,6
YpaBHEHHH C ABYMsI YpaBHEHHE C IBYMsI
nepeMEHHBIMU. MepeMEHHBIMU HJIH CHCTEMA
I'paduueckuii meTon YpaBHEHHIA C IByMS
pelleHHs CUCTEMBI MEPEMEHHBIMH SIBIISTFOTCS
JIBYX JIMHEWHBIX MaTeMaTHYECKIMHU MOJIEIISIMH.
YpaBHEHHIA C ABYMs OmnpenensTs, IBISIETCS I apa
NIepEMEHHBIMHA YHCeJI PEIICHHEM JaHHOTO
Pemenne cuctem YPaBHECHHUS C ABYMsL
JIMHEHHBIX MIepeMEHHBIMU.
YpaBHEHHH METOZIOM Dopmynuposame:
TI0JICTAHOBKH onpeoenenus. PelIeHNs
Pemenune cucrem YPaBHCHHUS C IBYMSL
JIMHEMHBIX NEPEMECHHBIMU; UTO 3HAYUT
ypaBHeHHﬁ METOJIOM PCeUINThL YPpaBHCHHUC C IBYMsL
CIIOKCHUS MepEMEHHBIMHE; TpaduKa
Pemrenue 3amau ¢ YPaBHCHUSL € IBYMsT
HOMOIIBIO CHCTEM NepeMEHHBIMH; JIMHEIHOTO
CHCTEMBI JINHEWHBIX YpaBHEHHUA C NIBYMA
HHOHHBIX ypaBHEHHi NEPEMEHHBIMI; PEIICHHA
e 19 ToBTOpeHHe 1 CHCTEMBI ypaBHEHHUH C ABYMS 7
IByMS cHCTeMaTH3aLHs TICpECMCHHBIMH, 5
TepEMEHHBIMH y4eGHOro ceoticmea ypaBHEHUH C IBYMs
Marepuaa NepeMEHHBIMH;
KoHTpoubHas Onquzeamb: cBOlicTBa rpaduka
paGota Ne 7 JMHEHHOTO yPaBHEHNUA B
3aBHCHUMOCTH OT 3HaUCHUH
K03 punneHToB, rpaduaeckuit
METO/]] PEIICHHUS CUCTEMBI IBYX
YpaBHEHHH C ABYMS
NIepEeMEHHBIMH, METO/
TIOZICTAHOBKH Y METOJ CJIOXKECHUS
JUISL PETLICHUS] CUCTEMBI IBYX
JIMHEMHBIX YPABHEHUM C ABYMs
MepPEMEHHBIMH.
Cmpoums rpaduk THHESHHOTO
YpaBHEHHSI C IBYMSI
MepeMEHHBIMH. PemaTh CHCTEMBI
JIBYX JJMHEHHBIX YpPaBHEHUU
C IByMSI IEPEMEHHBIMH.
Pewams TexcToBble 3a1a4H, B
KOTOPBIX CHCTEMA JIBYX
JIMHENHBIX YPAaBHEHUH C IByMs
NIepeMEHHBIMH SIBIISIETCS
MaTEMaTHYECKOHM MOJIEIIbIO
peansHOTOo mporecca, u
HHTEPIPETHPOBATE PE3YIBTAT
pemIeHNs CUCTEMBI
ToBTopenue u VYnpaxueHus 1 7
CHUCTEMaTH3aIHs [OBTOPCHIT Kypea
4 7 Knacca
y4eOHOTO
Matepuana Hrorosas

KOHTpOJIbHAsl paboTa




| Mitoro | 102 |
TemaTHnueckoe IJIAHUPOBaHUEC. Aﬂreﬁpa. 8 Ki1acc
Pazpen Koa- Tembl Koa- | OcHoBHBbIE BH/IBI 1eSITEILHOCTH OcHOBHBIE
BO BO o0yJarmmuxcs HANIPABJICHUSA
4acoB 4acoB (Ha ypoBHE YHHBepPCaJIbHBIX BOCIHUTATEIbHOM
YueOHBbIX AeiicTBHI) eATeJbHOCTH

PammonansHere 44 Pammonansasie 2 PacmiosHaBaTh 1esnlie 3,5

BBIPAIKCHUA JIpobu panroHaJILHBIE BBIPAKEHHS,
OCHOBHOE CBOWCTBO 3 JIpOOHbIEC PAIOHATBHBIE
panmroHaIbHOM BBIpAKEHUS, IPUBOJIUTH
npobu MPUMEPBI TAKUX BBIPAKCHUI.
Crnoxenue u 3 DopMynHUpOBaTh:
BbIYMTAHUC OIIPCACICHUA: pallMOHATIbLHOTO
paIroHaIbHBIX BBIPKEHUSI, OMYCTUMBIX
Jpobeit ¢ 3HAa4YEeHUH NepeMeHHOH,
OJIMHAKOBBIMHU TOXIECTBEHHO PaBHBIX
3HAMEHATEISIMU BEIpAKCHUH, TOXKICCTBA,
CrnoxeHnue u 6 PaBHOCHIIBHBIX YpaBHCHHH,
BbIUUTAHUE PaIMOHATBHOTO YpaBHEHHUS,
PAaLHOHAIBHBIX CTETICHU C HYJICBBIM
Jpobeii ¢ pasHbIMU moKasarejeM, CTEIICHH C
3HAMEHATENAMU OTPHUIATEIFHBIM TIOKa3aTeNeM,
KOHTPOJ'ILH&?[ 1 CTaHIAPTHOI'O BHUA YUCJIA, 7
pabora Ne 1 00paTHON PONOPIIMOHATILHOCTH;
VMHOXCHHUE U 4 CBOMCTBa: OCHOBHOE CBOHCTBO 1-2,4
nereHre panMoHanbHOM qpodu, CBOMCTBA
PAIHOHATBHBIX CTETICHH C IIeJIBIM MIOKa3aTelIeM,
apobeii. ypaBHEHHH, GYHKINH y=K/X;
Bo3sgeenne TIpaBUJIa: CIIOKECHUS, BEIYUTAHHS,
PAIHOHATBHO YMHOXKEHUS, IeNeHUsI poOei,
IpOGH B CTETCHD BO3BEICHUS IPOOH B CTETICHB;
TOXIeCTBEHHBIE 7 YCIIOBHE PABEHCTBA JPOOH HYIIIO.
npeoGpa3oBaHHs Jloka3pIBaTh CBOWCTBA CTENICHHU C
PALMOHATBHBIX LeJIbIM ToKa3areneM. OnuceIBaTh
BBIDAXKCHH rpa(bnqeafnﬁ METOJ peleHus
KoHTpouIbHas 1 YpaBHEHHI C OJTHOU MEPEeMEHHOH. 7
paGota Ne 2 ITprMeHATE OCHOBHOE CBOMCTBO
PaBHOCHJIbHBIE 3 palMoHaIbHO# JPOOH 1t 56
ypaBHEHHS. COKpalCHHS U npeoOpa3oBaHus
PaiOHATbHbIE npobeii. [IpuBoauTs APOOH K
ypaBHeHus HOBOMY (00II[eMy) 3HAMEHATEIIO.
CTemeHs ¢ HeIbM 2 Haxonuts cymmy, pasHOCTB, 3
OTPHIATE L HBIM MPOU3BEICHUE U YaCTHOE IPOOCH.
OKa3aTeneM BEITIOHATE TOXIECTBEHHBIE
CBONCTBA CTOIGHI G 5 Hp€06pa30}3aHI/I$I PaIOHABHBIX
LCJIBIM MOKA3aTCIICM BBIPAKCHITH.
DynKims y= k/x u Z Pemats YPaBHEHKSA C
o8 rpacpuk MIEpPEMEHHOM B 3HAMEHAaTeIe

Jpo0wu.
KonTponbHas 1 . 7
IIpuMeHsITh CBOMCTBA CTENIEHU C

pabota Ne 3

LEIIBIM [TOKa3aTeIeM /IS
peoOpa30BaHMs BHIPAKEHHH.
3amucheIBaTh YKCiIa B
CTaH/IapTHOM BHUJIE.

BeimonHATE mocTpoeHue u
uyreHue rpaduka GyHkuun y=K/X.




KsanpaThsie 25 OyHKIMS Y = x* v eé OnuceIBaTh: MOHITHE 5,6
KOpHH. rpadux MHO)KECTBA, HJIEMEHTA
JencTBUTEIBHBIE KBanparnbie KOpHU. MHOYKECTBA, CIIOCOOBI 3a1aHuUs
qrcna Apudmernueckuit MHOKECTB; MHO>KECTBO
KBaJpaTHBIN KOPEHb HaTypalbHbIX YUCEN, MHOXECTBO
MHO3KECTBO U ero LOCIIbIX YHUCCJI, MHOXKECTBO
3JIEMEHTHI panMOHAIBHBIX YHCEl,
[0 IMHOKECTBO. MHOXKECTBO JCHCTBUTEIBHBIX
Onepanuy Haj YHCEI U CBSI3H MEXKAY STHMHU
MHOKECTBAMH YHCJIOBBIMA MHOKECTBAMH; CBSI3b
YuCIIOBbIC MEX1y OECKOHEUHBIMH
MHOYKECTBA JIECATHYHBIMU JIpOOSMH U
CBoiicTBa panMoHaIbHBIMHY,
apu(pMeTHIECKOro MPPALHOHATBHBIMHI YHCIAMH.
KBaJPaTHOTO KOPHSI Pacmio3sHaBaTh paryioHaNbHBIE U
TOX/ICCTBCHHbIE MPpAIOHATbHBIE YHUCTIA.
npeoGpasoBaHms ITpuBOaUTHL MPUMEPEI
BbIpakeHHi, panroHaIBHBIX YHCET U
CozlepIKaIIIX UPPALHOHATIBHBIX YHCEIL.
apuMeTHIECKHE 38,HI:ICI>IBaTI) € IOMOLIIbIO ¢bopmyn
KBaJ[PaTHbIE KOPHH CBOMHCTBA JCHCTBHiT C
DyHKIHA JIEWCTBUTENLHBIMU YUCIIaMHU.
N DopmMynupoBaTh:
Y =+yxued .
OIpeieNeHus: KBaAPaTHOTO
rpadux KOpHS U3 YUCIIa,
KontponbHas apu(METHIECKOTO KBaPaTHOTO !
pagota Ne 4 KOPHSI U3 YHCTIa, PaBHBIX
MHO)KECTB, ITOJIMHOKECTBA,
nepecevdeHst MHOJKECTB,
00BEMHEHNS MHOXKECTB;
cBO¥CTBA: (hYHKIHH Y = X7,
apu(pMETHYECKOTO KBaAPATHOTO
KOpHS, QYHKITNH V = w,,"';.
Jloka3sIBaTh CBOMCTBA
apru(METHIECKOTO KBapaTHOTO
KOPHSL.
Crtpouts rpadpuku QyHKIUH ¥ =
Xuy =x.
[TpumeHnsTH NOHATHE
apru(MEeTHIECKOT0 KBapaTHOTO
KOPHSI 17151 BEIYUCIICHUS 3HAUCHUH
BBIpaXKEHUH. Ynpouars
BBIPaKCHUSI, COAEpIKaIIHe
apugMeTHIecKrue KBaIpaTHbIE
KopHU. Pemars ypaBHeHuUs.
CpaBHUBATh 3HAYCHUS
BBIPAKEHUH. BBINOIHATE
npeoOpa3oBaHNe BhIPAXKEHUH C
NPUMEHEHNEM BbIHECEHUSI
MHOXHUTEJIsI U3-T10]] 3HaKa KOPHS,
BHECEHHSI MHOXKHUTEIIS 1101 3HAK
KOpHsL. BeImomnHsTh
0CBOOOJKIEHUE OT
UPPALHOHAIBHOCTH B
3HaMeHarese JIpodu, aHaIH3
COOTHOILIEHUH MEXITY
YHCIIOBBIMUA MHOXKECTBAMH M UX
JJIeMEHTaMHI
KsagpatHsie 26 KBanpatHsie Pacnio3HaBaTh 1 IpHUBOIUTH 6,8
ypaBHEHHs ypaBHEHHSI. MPUMEpPbI KBaJPaTHBIX
Pemenue HenoyHbIX YPaBHEHUH PAa3IMUHBIX BUJIOB
KBa/IpaTHBIX (TIOJTHBIX, HETIOJIHBIX,

ypaBHEHUH

MIPHUBEIEHHBIX ), KBaJPATHBIX




®dopmyna KopHEH

TpéX‘UIeHOB. OnuckIBaTh B

KBaJIpaTHOTO o011eM Bujie peleHne HETIOJIHBIX
ypaBHEHHS KBaZIpaTHBIX yPABHEHHH.
Teopema Buera DopMyIUPOBATH:
KonTponbaas OTIpEZICTICHUS: ypaBHEHHS IIEPBOI 7
pabota Ne5 CTEIICHH, KBaJPATHOI'O
KBanpatusiit YpaBHEHHUS; KBaJIpaTHOT'O 45,8
TpéxuseH TpEXWICHa, TUCKPIMUHAHTA
Pemenue KBaJpaTHOTO YPaBHEHUS U
YpaBHEHHUIA, KBaJPaTHOTO TPEXUJICHA, KOPHS
CBOIANIMXCSA K KBaJpaTHOTO TPEXUIICHA;
KBaJlpaTHbIM GI/IKBaZ[paTHOFO YpaBHCHUS,
YpaBHEHUSIM CBOUCTBA KBAJApPaTHOT'O
ParuoHaIbHbIE TpéxuieHa; TeopeMy Buera n
ypaBHEHHs KaK 00paTHyI0 ¢if TeopeMy.
MATEMATHUECKHE 3amuceIBaTh U TOKA3bIBATH
MOJIETIH PealIbHBIX (hopmyTy KOpHEH KBaJPaTHOIO
CHTYAIHIA ypaBHeHus. Mccaenosars
KoHTpo/IbHas KOJIMYECTBO KOPHEH KBAJIPaTHOTO 7
paGota Ne 6 YpaBHEHMS B 3aBUCIMOCTH OT
IMosTOpeHue u 7 VHpaskHeHus 171 3Haka ero IMCKpUMHHAHTA. 6,7
CHCTEMATH3AIUs HOBTOpeHHUs Kypca 8 HoxasbiBath Teopembl: Breta
yue6HOro Kracca (Ipsimyto U 06paTHYI0), O
Marepuana KonTponbHas PasIOKCHIH KBapaTHOTO
paGota Ne 7 TPEXIEHa Ha MHOXKHUTEIH, O
CBOHCTBE KBaJpaTHOTO
TPEXWICHA C OTPHUIATEIEHBIM
JMCKPIMHHAHTOM.
OnuchIBaTh Ha IPUMEPAX METOJ
3aMEHBI IEPEMEHHON /IS
peLIeHNs ypaBHESHHH.
HaxoauTh KOpHHM KBaJpaTHBIX
YpaBHEHUH Pa3IMUHBIX BUJOB.
ITpumensts TeopeMy Buera u
obpaTHyto eif Teopemy.
BbINoNIHATE pasiiokeHue
KBaJIpaTHOTO TPEXWICHA Ha
MHOXuTenn. Haxonuts xopan
ypaBHEHHH, KOTOPBIE CBOSATCS K
kBaapaTHbIM. COCTaBIATE
KBaJipaTHbIC ypaBHEHUS 1
ypaBHEHHsI, CBOASIINECS K
KBa/IPaTHBIM, SIBJISIOIIUECS
MaTeMaTHYECKUMH MOJIEISIMU
peanbHbIX CUTyaluid
Hroro 102
TemaTuueckoe mianupoBanue. Asareodpa. 9 kiacc
Pasnen Koa- Tembl Koa- OcHoOBHBbIE BUABI OcHoBHBbIE
BO BO AeATeTbHOCTH HanpaBJIeHUs
4acoB 4acoB ol0yuyamommxces BOCIHMTATEIbHOI
(Ha ypoBHe AeATeJIbHOCTH
YHHBEPCAIBLHBIX Y4eOHBIX
AeicTBUI)
Hepasencraa 21 Yucnosble 3 Pacno3naBate U NpuBOAUTD 1-2,3,4
HepaBeHCTBa TIPUMEPBI YUCTIOBBIX
OCHOBHBIE CBOMCTBA 2 HEPAaBEHCTB, HEPABEHCTB C




YHUCJIOBBIX
HCPABCHCTB

CrnoxxeHue u
YMHOKEHHUE
YHCIOBBIX
HEpPaBEHCTB.
O1eHuBaHue
3HAYCHHS BBIPAKEHUSI

Hepasencrsa ¢ onHoit
[IEPEMEHHOI

Pemenne nuHeHBIX
HEPaBEHCTB C OJIHOM
HEPEMEHHOI.
YucaoBele
MIPOMEXYTKH

CucTeMbl JIMHESHHBIX
HCPABCHCTB C OJIHO

NePEMEHHBIMU, JIMHEHHBIX
HEpaBEHCTB C OJAHOMN
TIEPEMEHHOM, ABOMHBIX
HEpaBEHCTB.
DopMynupOBaATH:
OTIpeIeNICHUS: CPAaBHEHHUS
IBYX YUCEII, PEIICHHS
HEpaBeHCTBA ¢ OHOMI
TepeMEHHOM, PaBHOCHIIBHBIX
HEPaBEHCTB, PEIICHUS
CHUCTEMbI HEPAaBEHCTB C
OJTHOM TMEePEeMEHHOM, 00acTu
onpeieNieHUs] BEIPaKEeHHUS,
CBOMCTBA YHCJIOBBIX
HEPaBEHCTB, CIIOKEHUS U
YMHO>KEHUS YHCITOBBIX
HEPaBEHCTB.

JlokaspIBaTh: CBOMCTBA

NIEPEMEHHOI
TToBTOpEHHE 1 YHCIIOBBIX HEPABEHCTB, 6
CHCTEMATH3AIIHISA TEOPEMBI O CJI0KEHHU U
y4eGHOTo MaTepuala YMHOXEHHUH YHCIIOBBIX
KoHTtposnbHas paboTa HEPaBEHCTB. 7
Ne 1 PemaTs nuneiinee
HEPaBEHCTBA. 3aMKCHIBATh
peLIeHUs] HEPABEHCTB U X
CHCTEM B BHJE YHCJIOBBIX
TIPOMEXYTKOB, 00bEANHECHUS,
TIepeCceIEHHsT YHCIOBBIX
MIPOMEXYTKOB. Pemats
CHCTEMY HEPaBEHCTB C OHOU
nepeMeHHol. OLleHUBaTh
3HAYEHHE BBHIPAKEHHUSI.
M3o6paxkaTts HA
KOOpPJUHATHOU NIPAMOHI
3aJlaHHble HEPaBEeHCTBAMHU
YHCJIOBBIC IPOMEXKYTKH.
KsagpaTtuunas 32 [ToBTOpEeHME U OnuceIBaTh MOHSATHE 3,45
GbyHKIMIA pacmpeHue (YHKIMH Kak MpaBuiIa,
CBeJICHHH 0 PpyHKIUH YCTaHaBJIMBAIOILETO CBSI3b
CaoiicTBa (yHKIINH MEXIY IEMEHTaMH JIBYX
IMTocTpoenue rpaduka MHOXKECTB.
dyaxamn y = kf(x) DopMyIUpOBAaTh:
IMocTpoenue OTIPEAEIICHUS: HYJIS
rpadukoB GyHKIH y (byHKIMHK; TIPOMEKYTKOB
=fx)+buy=fx + 3HAKOTIOCTOSIHCTBA (DYHKITUY;
a) (G yHKIMHU, BO3pacTaromen
Ksanparuunas (yObiBaroueii) Ha .
dynxims, eé rpaduk MHOJXKECTBE; KBaJPaTUYHON
U CBOMCTBaA (GyHKIMM; KBAJPATHOTO
Kontponsnas pabora HCpaBCHCTBA, . 7
Ne 2 CBOICTBa KBaJApaTUUHON
Pemnrenne kBagpaTHBIX bynxn; 6,8
HEPABEHCTB TIpaBuJIa MOCTPOCHUS
CucTeMbl ypaBHEHHI rpaukoB yHkituii ¢ .
¢ ByMst ITOMOIIIBIO TIPe0oOpa30BaHMA
[epEMEHHBIMU Bua f(x) — f(x) + b; f(x) —
[TosTOpeHue u f(x + a); f(x) — kf(x). . 6
CHCTeMATH3aIHs Crpouts rpaduxu Q)yHKHI/II/Iv
y4e6HOTO MaTepHaia C TIOMOIIBIO ITpeoOpa3oBaHuit
KonrponbHas padbora Bia f(x) — f(x) + by (x) — 7

Ne 3

f(x + a); f(x) — kf(x).
Crpouts rpaduk
kBaaparniHod pynkuuu. ITo




rpaduKy KBaJpaTuiHON
(YHKIMH OIHCHIBATH €&
cBoiicTBa. ONIICHIBAThH
CXEMAaTHYHOE PACHOI0KEHHE
mapadoIbl OTHOCUTEIHHO OCH
abcruce B 3aBUCIMOCTH OT
3HaKa CTapIIETO
KodppHUIHEHTa U
JUCKPUMHHAHTA
COOTBETCTBYIOILETO
KBaIpaTHOTO TPEXUWICHA.
PemaTe kBaspaTHbIE
HEpPaBEHCTBA, UCIIOJIB3YS
CXEMY PacHOI0KCHUS
mapadoIbl OTHOCUTEIHHO OCH
abcrucc. OnHCHBATH
rpaduIecKuit MeTo
pELICHHUS CHCTEMBI ABYX
YpaBHEHHUH C IBYMs
MEPEMCHHBIMHU, METO /]
IIOACTAHOBKHU U METO
CJIOXKCHUS IJI pCIICHUA
CUCTEMBI IBYX YPaBHEHMH C
ABYyMs NIEPEMEHHBIMU, OJTHO
N3 KOTOPBIX HE ABJIACTCA
JIMHENHBIM.

PemaTs TekcTOBBIC 3a/1a49N, B
KOTOPBIX CHCTEMA JIBYX
YpaBHEHHH C AByMS
TIepEMEHHBIMH SIBJISICTCS
MaTeMaTHIeCKON MOJIEIBIO
peanbHOTO Tpolecca,

Y UHTEPIPETUPOBATH
pe3yNbTaT peleHus
CHUCTECMBI.

DIEeMEHTHI
MPUKJIaTHON
MaTeMaTHKHU

21

MaremaTtnueckoe
MOJIEJIMPOBaHUE

IIpouieHTHBIE pacuéThl

AOcoiroTHasa 1
OTHOCHUTEJIbHAS
MOTPEITHOCTH

OCHOBHEIE NIpaBHiIa
KOMOWHATOPHUKH

YacToTa 1
BEPOSTHOCTH
CIIy4alHOTO COOBITHS

Knaccuueckoe
oTIpeNieNieHue
BEPOSITHOCTH

HauanbHble cBeneHUS
0 CTaTUCTHUKE

IToBTOpEHME U
CHUCTEMAaTHU3ALAS
y49e0HOTo MaTepuaa

Konrtponsnas pabora
Ne 4

IIpuBoaUTE IpUMEPBL:
MaTeMaTHYECKUX MOJIeNIeH
peabHBIX CUTYAITHIA;
MIPUKIIATHBIX 32139,
MPUOTMKEHHBIX BETHYNH;
HCIIOJIb30BaHHUS
KOMOWHATOPHBIX TPaBHUII
CYMMBI U IPOU3BEICHHUS,
CITy4aiHbIX COOBITHIA,
BKITIOYas JOCTOBEPHBIE U
HEBO3MOJKHBIE COOBITHS;
OTIBITOB C PAaBHOBEPOSITHHIMU
UCXOJaMH; MIPEICTABICHU
CTaTUCTUYCCKHUX JAHHBIX B
BHJIC TAOJIHII, AUATPAMM,
rpauKOB; HCIOIH30BAHUS
BEPOSITHOCTHBIX CBOMCTB
OKPYXKAIOIIMX SIBJICHUM.
DopMynUpPOBATH:
ompeeNieHus: aOCOTIOTHOM
TOTPENIHOCTH,
OTHOCHUTEIIbHOM
TOTPENTHOCTH, JOCTOBEPHOTO
COOBITHS, HEBO3MOKHOTO
COOBITHS; KJTACCHYECKOE
oInpeziesieHUue BEpOsITHOCTH;
MpaBujIa: KOMOWHATOPHOE
MIPaBUJIO CYMMBI,

1-2,3,4,5




KOMOMHATOPHOE MPaBUIIO
MIPOU3BEACHUS.
OmnuceIBaTh 3TaNbl PEHICHHS
TIPUKJIaJTHOM 3aJ1auu.
[NosicHATH ¥ 3anHCHIBATH
(hopMyITy CIIOKHBIX
npoueHToB. [IpoBoauTh
MIPOLIEHTHBIE PACUETHI €
UCIIOJIb30BAaHHEM CII0KHBIX
MIPOLICHTOB.

Haxoautes ToyHOCTH
TIPUOIIMKESHUS 10 TabJuLe
NIPUOMMKEHHBIX 3HAYCHUH
BennuuHbI. Vcriomb30BaTh
pa3nu4HbIe (OPMBI 3aIHCH
MIPUOIMKEHHOTO 3HAYCHHS
BennunHbL. OIEHNBATH
pUOIMKEHHOE 3HAUCHUE
BEJINYMHBI.

IIpoBOAUTH OMBITHI CO
CITy4aliHBIMH UCXOAAMH.
[MosicHATH ¥ 3anKCHIBATH
(hopMyITy HaAXOXKICHUS
YacTOTHI CIy4YaiHOTO
coObITHsA. ONHCHIBATh
CTaTHCTHYECKYIO OLICHKY
BEPOSITHOCTH CIIy4aifHOTO
coObrTus. Haxoauts
BEPOSITHOCTD CITyIaifHOTO
COOBITHS B OTIBITaxX C
PaBHOBEPOSTHBIMHU
UCXOJIaMH.

OnuceIBaTh TAMbI
CTaTUCTUYECKOTO
uccnenoBanus. OpopmiiTh
uH(hOpMaLUIo B BUJIE TaOJIHIL
u tuarpamm. M3Bnekars
HHPOPMALIUIO U3 TAONIHUI H
quarpaMm. Haxoauts n
TIPUBOJUTH IPUMEPHI
HCTIONIb30BAHUSA
CTaTHUCTHYECKUX
XapaKTePUCTUK
COBOKYITHOCTH JJAHHBIX:
cpeIHee 3HaueHHue, MoJa,
pasmax, MeJjaHa BBIOOPKH.

Yucosbie
MOCIEI0BATEIFHOCTH

21

YuciioBbie
MOCIEA0BATEILHOCTH

Apudmernueckas
nporpeccust

CymMa n mepBbIX
YJICHOB
apugpmMeTHIecKoi
MPOTPECCHU

I'eomerpuueckas
porpeccus

CymMa n nepBbIX
4JICHOB
reOMETPUUYECKOI
MPOTPECCHU

CymMa 6ecKOHEUHOU
reOMETPUUYECKOM
IpoTpeccuy, y

IIpuBoaUTE IpUMEPBL:
MOCJIeI0OBATEILHOCTEH;
YHUCJIOBBIX
TOCJIeI0BATEIbHOCTEH, B
YaCTHOCTH apu(pPMeTHIECKOM
U T€OMETPUUYECKOI
MPOTPECCUit; UCIIOIB30BAHUS
MOCJIEI0BATEIbHOCTH, YICHA
MOCJIEOBATEIbHOCTEN B
peaybHOM KU3HU; 3a/1a4, B
KOTOPBIX pacCMaTpPUBAIOTCS
CYMMBI ¢ O6€CKOHEYHBIM
YHUCJIOM CJIarae€MbIX.
OHI/ICI:.IBaTBZ TIOHATUSA
MOCJIeI0BATEIbHOCTH,
CIIOCOOBI 3aaHMs
TOCJIEI0BATEIbHOCTH.

45,6




KoTopo# |q| < 1

ITosTopenue u
cHCTeMaTH3aLUs
y4eOHOTO MaTepuaia

Kontponpaas padora
Ne 5

[ToBTOpEHUE U 7 YnpaxHeHus i
CHCTeMaTH3aLUs MOBTOPEHHS Kypca 9
y4eOHOTo MaTepuana KJacca

Konrtponpras padora
Ne 6

Borumcisrts: wieHa
MOCIIEI0BATENBHOCTH,
3aIaHHOM (hopMyIIOH N-TO
YIIeHa WIN PEKYPPEHTHO.
DopMynupOBaATH:
OTIpeIeIIeHUS:
apupMeTHIeCKOn
MIPOTPECCHH,
TeOMETPUUECKON
MIPOTPECCHUH; CBOMCTBA
YJICHOB apu(pMETHUECKOH U
TeOMETPUUECKON
IIporpeccuit.

3amaBath apu(pMETHIECKYIO
1 TEOMETPHUIECKYIO
MIPOTPECCHN PEKYPPEHTHO.
3anuceIBaTh U MOSCHATH
(hopMyIIBI 001IIETO WIeHa
apuMeTHIECKON 1
TeoMeTPUYECKOMN
nporpeccuil. 3anuchBaTh U
JIOKa3bIBaTh: (POPMYJIBI
CYMMBI N1 IEPBLIX YJICHOB
apu(HhMETHYCCKOU U
TeoOMEeTPUUECKOMN
mporpeccuit; popMyIIsL,
BBIpa)KAIOIIIE CBOWCTBA
YIICHOB apu(METHICCKON U
TEOMETPUICCKOM
MIPOTPECCUH.

Breraucnars cymmy
0eCKOHEUHOMH
TeoMeTPUUECKOMN
Hporpeccuu, y KoTopoii |q| <
1.

IIpencraBnsath 6GeCKOHETHBIE
MIEPUOTNIECKHE IPOOH B
BHJIC OOBIKHOBEHHEBIX.

6,7

6,7

Hroro 102

COIJIACOBAHO

ITpoTokoi 3acenanus

METOAMYECKOT0 00BETUHEHUS

yuuTeneil MaTeMaTuKi U UHPOPMATHKH

COL Ne76 ot «29» aBrycra 2022 1.
JBynuuanckas E.I1.

COITTACOBAHO

3amecTUTENb UpEKTOpa o Y BP
Wpannukosa I A.

«29» aBrycra 2022 r.
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