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Pa6bouan nporpamma no anre6pe.
7—9 Knaccbl

Pabouas nmporpamma BKIIOUAET YETHIpE pas/iea.

1. MosicHUTeNbHASI 3AMUCKA, B KOTOPOI KOHKPETU3UPYIOTCS 00IIHe
IIEJIM OCHOBHOT'O O0IIEero o0pa3oBaHus 1Mo anredpe:
* naéTcs XapaKTepUCTHUKA YIeOHOTO Kypca;
* MECTO B yueOHOM ILIaHE;
* JIMYHOCTHBIC, METANIPEMETHBIC U TIPEAMETHBIC PE3YJIbTAThI

OCBOCHUS YyUeOHOTO Kypca;

*  pe3yJbTaThl U3YYEHUs YIeOHOTO Kypca.

2. Coaep:xanue Kypcea.

3. IlpumepHoe TeMaTHYeCcKOe ILUIAHUPOBAHWE C OIPEICICHHEM
OCHOBHBIX BHJIOB YUCOHOH NEATEIIEHOCTH O0YJIarOIIUXCS.

4. PexoMeHJAUHH MO OPTAHU3ALNUH U OCHAIIIEHUIO YYeOHOT 0
npouecca.
Y4eOHbIi Kypc MOCTpoeH Ha ocHOBe DeiepaibHOTO roCyAapCTBEHHOTO
00pa3zoBaTeNFHOTO CTaHAApTa ¢ yaeToM KoHIeniy MaTeMaTHaecKoro
00pa3oBaHUs U OPHEHTHPOBAH Ha TPeOOBAHHS K pe3yabTaTaM
o0pazoBaHus, coaepxamumcs B IIpumepHoil 0cHOBHOM
00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO 001iero odpa3oBanus. B HEM
TaK)K€ YUUTHIBAIOTCS JOMUHUPYIOIINE UIEU U MOJI0KEHHSI TPOrpaMMbl
pa3BUTHA U (HOPMHUPOBAHUS YHHUBEPCATIBHBIX YUEOHBIX ICHCTBUH 115t
OCHOBHOTO 00111eT0 00pa30BaHuUs, KOTOPhIE 00CCIICUNBAIOT
(hopMHUpOBaHNE POCCHICKON IPpakAaHCKOH MICHTHYHOCTH,
KOMMYHUKATUBHBIX KAa4Y€CTB JIMYHOCTU U CHOCO6CTByIOT
(hOPMHUPOBAHMIO KITIOUEBOM KOMIIETCHIIUT — YMEHUS YUUMbCA.

Kypc anredpsl 7—9 knaccoB siByiseTcsi 6a30BbIM TSl Ma-TEMaTHUECKOTO
00pa30BaHUs M Pa3BUTHS IIKOJLHUKOB. AJ-reOpandeckre 3HAHUSA |
YMEHUST HEOOXOOWMBI I HM3y4eHUs] reoMeTpun B 7—9 Kiaccax,
anreOpel U Marematuueckoro aHanmsza B 10—11 kmaccax, a Takke
M3YYEHUS CMEKHBIX TUCIMIUIMH.



[IpakTrdeckas 3HAYUMOCTH IIKOJIBHOTO Kypca anreOpbl 7—9 KiaccoB
COCTOMT B TOM, 4YTO TPEIAMETOM €ro H3YYCHHs  SBIIIOTCS
KOJINYECTBEHHBIE OTHOIICHHUS U MIPOIIECCH PEaIbHOTO MHPA, ONFCAHHEIC
MaTeMaTHYeCKUMH  MOJCIsIMH. B coBpeMeHHOM  oOmiecTBe
MaTeMaTHYeCcKas IIOATOTOBKA HEOOXOAMMA KKIOMY YEIOBEKY, TaK Kak
MaTeMaTHKa TMPHCYTCTBYeT BO BCeX cdepax  UelIOBEYECKOI
JIeSITEIIEHOCTH.

OnHOM M3 OCHOBHBIX IIeJield W3ydeHHs anreOpbl SIBJIACTCS pPa3BHTHE
MBIIIICHNUS, IPEXKE BCETo (POPMHUPOBaHKE a0CTPaKTHOTO MBIIUICHHS. B
mporiecce  M3ydeHWs — anreOpel  (opMHpyeTcs  JIOTHYeCKoe |
ANTOPUTMHYECKOE MBIIIICHNUE,

a TaKke TaKWe KauyecTBa MBIIUICHUS, KaKk CHJIA W THOKOCTS,
KOHCTPYKTHBHOCTh M KPUTHYHOCTH. /71 amanmTanuyl B COBPEMEHHOM
UHPOPMAIIMOHHOM  OOLIECTBE  BAXHBIM  (HAKTOPOM  SIBJISETCS
(hopMHpOBaHKE MaTEMATHYECCKOTO CTUJIS MBIILICHUS, BKIIOYAIOIIETO B
ce0st HHAYKIINIO U JeTYKITHI0, 0000IIEeHHEe W KOHKPETH3AIINIO, aHATU3 U
CHUHTE3, KIIACCH(PHUKAIMIO H CHCTEMAaTHU3allHI0, a0CTpardpoBaHHE W
aHAaJIOTHIO.

OOyuenue anreOpe JaéT BO3MOXHOCTh INKOJIBHUKAM HAYYHUTHCS
IUIaHUPOBATL CBOKO  JACATCIIBHOCTb, KPUTHYCCKU OLCHUBATH eé,
IMpUHUMATh CaMOCTOATEJIbHBIC PCIICHUA, OTCTauBAThL CBOU B3IJIAJbI U
yOexIeHusl.

B mpomnecce n3ydeHns anreOphbl MKONLHUKH yIaTCs U3JIaraTb CBOU
MBICJIM SICHO W HCUCPIbIBAIOLIL, HpI/IO6peTaIOT HaBBIKM YETKOTO U
rpaMOTHOI'0  BBINIOJIHCHUSA MATECMAaTUYCCKUX 33HI/ICCI71, Inpnu 3TOM
UCIIOJIE30BAHUE MAaTEMaTHYECKOTO S3bIKa TIO3BONISICT pPa3BUBATh Y
YYaIIUXCsl TPAMOTHYIO YCTHYIO U IUCHMEHHYIO Peyb.

3HAaKOMCTBO C MCTOPHMEN PasBUTHS alreOphl KaKk HayKd (DOPMHPYET Y
yUaImuxcs MpeacTaBiIeHus 00 anrebpe Kak 9acTH OOIIeUeIoOBeYeCKOi
KYJIbTYPBI.

3HaYUTEILHOE BHUMaHWE B H3JI0KEHMH TEOPETHUECKOTO Marepuaja
Kypca yAeseTcsl ero MOTHBALIUH, PACKPBITHIO CYTH OCHOBHBIX TIOHSTHH,
uneit, metonoB. OOyueHre MOCTPOEHO HA 6a3e TEOPUH Pa3BUBAIOIIETO
o0yueHus, 4TO JIOCTUTaeTCs OCOOEHHOCTSIMH ~ H3JI0KEHUSA
TEOPETUYECKOr0 MaTepHaia U YIpaKHEHUsIMH Ha CpaBHEHHE, aHaJIu3,
BBIZIEJIEHHE TJIaBHOTO, YCTAHOBJIEHHE CBs3eld, KIaCCH(HUKAIHIO,
000011eH1E



u cucreMmarusanuto. Ocob0  aKkLEHTHUPYIOTCS  COJAEpXKaTelnbHOe
PAcKpBITHE MAaTEeMAaTHYECKHX TIOHATHH, TOJIKOBAHHE CYIIHOCTH
MaTeMaTUYECKUX METOMOB U O0JIAaCTU MX NPUMEHEHUs, JEeMOHCTpAIUs
BO3MOXKHOCTEHl NpPHUMEHEHUs] TEOPETUYECKUX 3HAHMM Ui peIIeHUs
Pa3sHOOOpa3HBIX 3a1a4 MPHUKIATHOTO XapaKTepa, HAllpUMep PeUIeHUs
TEKCTOBBIX 3af[ay, MACHEKHBIX U IPOLIEHTHBIX pacyéroB, YMEHUE
MOJIb30BaThCS KOJNUYECTBEHHOH WH(popManuel, NpeACTaBICHHON B
pasnuuHbIX (Qopmax, yMmeHue uuTath rpaduku. OcoszHaHue OOIIero,
CYIIECTBEHHOT'O SIBIISIETCS] OCHOBHOM 0a301 U1 pellieHus yIpakHe-Huil.
BaxHo mpUBOAWNTH JAETANBHBIC IOSCHEHHS K PEIICHUIO THUIIOBBIX
ynpakHeHuil. OTUM  pacKpelBaeTcd CyTh  METoJa, IOJX0Ja,
MpeliaraeTcss ajirOpUTM WM OBPHUCTHYECKAs CXeMa peIICHHS
yIpa>KHEHU! ONPENEIEHHOrO THIIA.

O6Lan xapakTepucTUKa Kypca

Coneprxkanue Kypca anredpsl B 7—9 kitaccax nmpecTaBIeHO

B BUJE CIEAYIOUIMX COJAEP)KATEeNIbHBIX  pa3fesioB: «AJredpay,
«YucaoBbIle MHOKECTBA», «DYHKIMMWY, «IJTeMEHTHI NPUKIAT- HOH
MaTEeMaTHKW», «AJIrefpa B HCTOPUYECKOM PA3BUTHH.

Conmepxanne  pasgena  «Aaredpa»  ¢GopMmupyeT  3HaHHS O
MaTEMAaTHYCCKOM S3BIKE, HCO6XOHI/IMLIC I pCHICHUA MaTC-MaTUICCKUX
3aza4, 337a4 U3 CMEXHBIX IUCLUIUIMH, a TaK-)Ke MPAKTUYECKUX 3a1ad.
W3yueHnne Mmarepuaga CHOCOOCTBYET (OPMUPOBAHUIO Y YdYaIIUXCS
MaTeMaTUYeCKOro amrapara pelleHus 3ajJay ¢ MOMOIIbI0 YpaBHEHUH,
CUCTEM ypaBHEHMI U HEPABEHCTB.

Marepuan JaHHOTO pa3fena MpeACTaBIeH B acleKTe, CIo-
coOcTByromeM (OPMHUPOBAHUIO Y YYAIIUXCS YMCHHS IIOJIE30BATHCS
anroputMaMu. CyIIeCTBEHHAs PONb MPH 3TOM OTBOJHUTCS Pa3BUTHIO
QUITOPUTMHYECKOTO  MBIIDICHUS —  BOKHOH  COCTABILIOMICH
HMHTEJUICKTYaJIFHOTO Pa3BUTHS YCIIOBEKA.

Conmepxanue paznmena «UwuciaoBble MHOKECTBA» HAICNCHO Ha
MaTeMaTHYeCKOe Pa3BUTHE YYaIIUXcs, GOPMHUPOBAHHE Y HUX YMCHUS
TOYHO, C)KATO M SICHO U3JIaraTh MBICIU B YCTHOW M MHUCHMEHHOW PEUH.
Marepuan paszena pa3BHBacT HOHITHE O YHCIE, KOTOPOE CBS3aHO C
M3YyUYCHUEM JICHCTBUTEIBHBIX YHCEIL.



Lenb conepxanus pasaena «OyHKIUMH» — IOJIY4YEHUE HIKOJIb-HUKaMHU
KOHKPETHBIX 3HaHUH O (DYHKIMHM KaK BaKHEHIIEeH Mare-MaTHYecKOH
MOJIENH JJIsl OMUCAHUsSI U UCCIIEA0BAHNUS NIPOLIECCOB

U SIBIEHUN OKpyxkaromero wmupa. COOTBETCTBYIOIIMA MaTepUal
CIOCOOCTBYET Pa3BUTUIO BOOOPAXKEHHSI M TBOPYECKHX CIOCOOHOCTEH
yYaluXcsl, YMEHMs MCIIOJIb30BaTh pa3jMYHbIE SI3BIKM MaTEeMaTHKU
(crioBeCHBIH, CUMBOJIMYECKUH, rpadUIecKHii).

Conepxanue pasgena «JeMeHThl NPHUKJIATHOH MaTeMaTHKH»
pacKpbIBaeT NPUKIAZHOE M IPAKTUYECKOE 3HAYEHHE MaTeMaTHKU B
COBPEMEHHOM MHpe. Martepual JOaHHOTO pa3fiena CIocoOCTByeT
(hOpMHUPOBAHUIO YMEHUS NPEICTABIATh U aHATU3HUPOBATH PA3IUUHYIO
HHPOPMAIINIO, [MOHWMAHUIO BEPOSTHOCTHOTO XapakTepa pealbHBIX
3aBHCHUMOCTEN.

Pa3nen «Aureépa B HCTOPHYECKOM Pa3sBUTHH» IIpeIHA3HAYEH [UIs
(hopMHUpOBaHUS TIPEICTABICHUI 0 MAaTEMAaTHUKE KaK YaCTH YEJIOBEUECKOM
KyJIBTYpBI, JJI OOIIEr0 pasBUTUS IIKOJIBHUKOB, CO3IAHUS KYJIbTypHO-
HUCTOPHYECKOM CpeJIbl O0yUCHHS.

AMUYHOCTHbIE, METanpeAMETHblE
U NpeAMETHbIE PE3yAbTaThI
OCBOEHUSA COAEPKaAHUA Kypca anrebpbl

Wzyuenne anreOpel 1O  JAaHHOM  mporpaMMe  CIOCOOCTBYET
(OPMHPOBAHHIO Y YYAIIUXCSA JHYHOCTHBIX, MeTANpeIMeTHBIX H
NpeIMeTHBIX pe3yabTaToB o0y4eHus, COOTBETCTBYIOIIUX
TpeboBanmsiM DenepanbHOrO TOCYIAPCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJIapTa OCHOBHOTO O0IIIEro 00pa3oBaHUs.

JINYHOCTHBIE Pe3yJILTATHI:

1) Bocnuranue poccHiicKon TPKIAHCKOM HJICHTHYHOCTH:
maTpuoTu3Ma, YyBakeHHMs K OrTedecTBy, OCO3HAaHME BKJIana
OTEUYECTBEHHBIX YUYEHBIX B pa3BUTHE MHUPOBOH HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00y4aronMxcsi K CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHBALIMU K OOYUYEHHUIO U TIO3HAHUIO;

3) 0Co3HaHHBINH BHIOOP M MOCTPOCHHE MalbHEHIIECH WHIUBUIYaTbHON
TpaeKTOpuH 00pa3oBaHusl Ha 6a3e OPUSHTUPOBKU B MUPE ITpodeccHii
1 IpoeCCHOHATILHBIX MPEIOYTCHUH C



y4€TOM YCTOMUYMBBIX MO3HABATEIHHBIX HHTEPECOB, a TaK)Ke HA OCHOBE
(hopMHpOBaHHS YBAKUTEIBHOTO OTHOIICHUS K TPYAY, PA3BUTHE OIBITA
y4acTus B COLMAJIbLHO 3HaYMMOM TPYAE;

4)

5)

YMEHHUE KOHTPOJIHUPOBATH IMMPOLECC U PEIYJIbTAT y‘-Ie6HOI>i u
MaTeMaTH4eCKOoi ACATCIIBHOCTHU,

KPUTHUYHOCTDH MBIIIJICHUA, MHUHAaTUBa, HAXOAYUBOCTh, aAKTUBHOCTH
IIpy pCIICHUN MATEMATUYCCKUX 3a1a.

MeranpeaMeTHbIe pe3yJbTaThl:

1)

2)

3)

4)

5)

6)

7)

8)

YMEHHE CaMOCTOATENFHO OIPENeNATh e CBOEro OOYy4eHUS,
CTaBUTh M (POPMYJIIMPOBATH I ceOs HOBBIE 3amadu B yucoe,
pa3BuBaTh MOTHUBBI M MHTEpEChl CBOEH  IO3HABaTENbHOU
JIeSTENbHOCTH;

YMEHHE  COOTHOCUTb CBOM  JEHCTBUS C  IUIAHUPYEMBIMU
pe3yJbTaTaMu, OCYLIECTBIIATh KOHTPOJb CBOEH MAEATENbHOCTH B
Ipoliecce JOCTIDKEHUS Pe3yNbTaTa, ONpeAessTh CocOo0b! JeHCTBUI
B paMKax HpeaI0oKEeHHBIX YCIOBUIl M TpeOOBaHUH, KOPPEKTUPOBATh
CBOM JICUCTBUSI B COOTBETCTBUH C U3MEHSIONIEICS CUTYyaIUE;

YMEHHE ONpeneNsaTh IOHATHSA, CO3JaBaTh 0000meHNs, YycTa-
HAaBJIMBaTh  AHAJOTHMH, KIACCU(UIMPOBATh, CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHMS U KPUTEPUU JUTS KIACCHU(PUKALIUH;

YMEHHE YCTaHABIMBATh MPUYUHHO-CIECJICTBEHHBIC CBSI3U, CTPOUTH
JOTUYECKOE  pACCY)KAEHHE, YMO3aKilloueHue (MHIYKTHBHOE,
JeTyKTUBHOE M N0 QaHAJIOTHH) U JeTIaTh BBIBOJBI;

Pa3BHTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHUS
WHGPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;
NepBOHAYATBHBIC TMPEACTaBICHHS 00 WIOesIX HW O MeTolax
MaTeMaTHKA KaK 00 YHHBEPCAIBHOM SI3BIKE HAYKH M TEXHUKH, O
CPEJICTBE MOJIEIMPOBAHNUS SIBIEHUN U ITPOLIECCOB;

yYMEHHE BUAETh MaTEMaTHICCKYIO 3a7jady B KOHTEKCTE MPO-0JIeMHOM
CUTYallH B JPYTrUX JUCLUIUIMHAX, B OKPYKAIOLIEH KU3HU;

YMEHUE HAaXOJUTh B PA3IMYHBIX HCTOYHHKAX HH(POPMAIHIO,
HEOOXOAMMYIO ANl  pelleHHss MaTeMaTHM4YecKuX 3ajad, H
IPEACTaBIATE €€ B MOHATHON (hopMe, IPHHUMATH



pellieHue B YCIIOBUSAX HEMOJIHON HIIM U30BITOYHON, TOUHOM MU

BEPOATHOCTHOW MH(OPMAIINH;

9) yMeHHe MOHMMATh W HCIOJB30BATH MATEMATHUYECKHE CPEICTBA
HarJAHOCTH (TpaduKu, TaOIUIIBI, CXEeMBI U Jp.) JUIS

WUTIOCTPAllu, HHTEPIPETaluy, apryMeHTalluy;

10) ymeHue BBIZIBUTaTh TUTIOTE3bI IIPH PEIICHUH 33]1a9H, [IOHUMATh

HEOO0XOAMMOCTb UX MTPOBEPKH;

11) moHNMMaHKe CYIIHOCTH AITOPUTMUYECKHX MPEANUCAHUHA
W yMEHHE JICHCTBOBATh B COOTBETCTBHH C IPEATIOKECHHBIM
AITOPUTMOM.

IIpeaMeTtHbIe pe3yabTaThl:

1) oco3HaHHe 3HAYCHHS MATEMATHKH JJIsl IOBCETHEBHOM KU3HH
YeIIOBEKA;

2) mpemcTaBIeHHE O MAaTeMaTHYeCcKOW Hayke Kak cdepe Ma-
TeMaTHYECKON JesTenbHOCTH, 00 »dTamax e€ pasBUTHs, O €
3HAYMMOCTH JIJIsl PA3BUTHS [IUBIIIH3AIUH;

3) pasBuTHE yMeHHI paboTaTh C yUeOHBIM MaTeMaTHYECKUM TEKCTOM
(aHANMM3MpPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIIHIO), TOUHO U
TPaMOTHO BEIPAKaTh CBOH MBICITH
C IPUMCHCHUEM MaTeMaTU4YeCKOM TCPMHUHOJIOTUU WU CUMBOJIMKH,
MIPOBOJIUTH KJTACCH(HUKAITUH, JIOTHYSCKHE 0OOCHOBAHUS;

4) BnageHue 6a30BBIM HOHATHHHBIM arrmapaToM I10 OCHOBHBIM
pazzienam colepiKaHus;

5) cucremarnyeckue 3HaHUS O QYHKLIHUSIX U UX CBOMCTBAX;

6) MPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKHUEC YMCHUA W HABBIKH, HUX
NPUMEHCHUEC K PCIICHUIO MATEMATHYCCKUX U HEMATECMAaTUYCCKUX
3ajad, perosaraomnee yMeHNs:

* BBITIOJTHATD BBIYMCIICHUS C JICHCTBUTEIEHBIMH YUCTAMH;

* pemaTh ypaBHEHUsI, HEPaBEHCTBA, CHCTEMBI YpaBHEHHH

Y HEePaBEHCTB;

e pemiaTh TEKCTOBBIC 3aJaull apH(PMETHYECKHM CIIOCOOOM, C
NOMOIIBIO COCTABICHUS M pELICHHs YpPaBHEHWH, CHUCTEM
yYpaBHEHHH 1 HEPABEHCTB;

* HCIIOJIBb30BATh ANreOpandecKuil SI3bIK Ul ONMCAHWsS HPEIMETOB
OKpY)KAaloIIero ~ MHUpa M CO3JaHHA  COOTBETCTBYIOIIMX
MaTeMaTHYECKNX MOJIeIIe;



¢ [OpOBOAUTH NPAKTUICCKHUC paC‘-IéTI)II BBIYUCJICHUS C IPO-LICHTAMHU,

BBIYMCIICHUS C YHCIOBBIMHU MOCIIEI0BATEIbHOCTSIMHM, BEIYUCICHUS
CTaTUCTUYECKUX XapaKTEPUCTUK, BBHINOIHEHUE MNPUOIMKEHHBIX
BBIYMCIICHU;

¢ BBIIIOJHATh TOXICCTBCHHBIC npeo6pasoBaHHﬂ PpanOHAJIbHBIX

BBIPAXKCHUH;

*  BBINOJHATH OIEPALIUYU HAJl MHOXKECTBAMU;
* HCCIenoBaTh QYHKLIUH U CTPOUTH UX TPapUKH;
* YHUTaTh W HCIONB30BaTh MH(OPMAIIMIO, PEICTABICHHYIO B BULE

TaOJUIBI, TUArpaMMBI (CTOIOYATOMN WITH KPYTrOBOM);

* pemaTh IpocTeinne KOMOMHATOPHBIE 3a/1a9H.

MecTto Kypca anrebpbi B yue6HoM naaHe

B 06a3sucHoM ydeOHOM (0Opa3zoBaTeNbHOM) IIaHE Ha HW3yUYCHHE

anreOpel B 7—9 Ki1accax OCHOBHOM IIKOJIBI OTBECHO 3 yueOHBIX Yaca B
HEJIeII0 B TeUSHHE KaXI0ro roja ooydenus, Bcero 315 yacoB. YueOHOe
BpEeMsi MOXET OBbITh YBEIHUYCHO 10 4 YacoB B HENCTI0 3a Culr
BapUATHBHOM YacTH 0a3MCHOTO IJIaHa.

MAaHupyemble pe3yabTaTbl 00yueHUs
anrebpe B 7—9 Knaccax

C_IArrebpanuyeckue BblpaXxeHus

BBINyCKHMK HAYYUTCSH:

OTEpUPOBATh  TMOHATHSMH  «TOXJECTBO»,  «TOXICCTBEHHOE
npeoOpa3zoBaHHe», pemiaTh 3aJayd, CoJACpKalne OyKBCHHBIC
JaHHEIE, paboTaTh ¢ GpopMyIamMu;

OTIEPHUPOBATH MOHATHEM «KBAJIPATHBIN KOPEHBY, IPUMEHSATH €TI0 B
BBIYHCICHUSX;

BBIMOJTHSTH IPEOOPa30BaHIe BBIPAKECHUI, COAEPIKAIIUX CTETICHH C
LENBIMU ITOKA3aTEISIMU U KBaIPaTHBIC KOPHHU;

BEIMIONHATE  TOKACCTBCHHBIC PEOOPA30BAHUS  PAMOHAIBHBIX
BBIPOKEHUN Ha OCHOBE MpaBWJI JEUCTBUM HaJ MHOTOYJICHAMHU H
anredpandyecKuMu IpoosiMu;

BBIMOJTHSTH PA3I0’KEHHE MHOTOWICHOB HA MHOXKUTEIIH.



BbINYCKHHK NOJY4YHT BO3MOMKHOCTb:
* BBIIOJHATH, MHOTOIIATOBBIE IPeOoOpPa30BAHUS  PALOHATIBHBIX
BBIpa)KEHUH, TPUMEHSIS INUPOKUM Habop croco0oB U MPUEMOB;

* IPUMEHATH TOXKAECTBEHHBIC IPe0OPa30BaHUs ISl PELICHUS 3aa4
U3 Pa3IMYHBIX pa3zesoB Kypca.

C_YpaBHeHuWs

BbINyCKHMK HAYYUTCH:
* peuaTh OCHOBHBIE BHJBI PAIlMOHAIBHBIX YPaBHEHUH C OJHOU
MIEPEMEHHON, CUCTEMBI ABYX YPAaBHEHUM ¢ ABYMs IEPEMEHHbBIMU;

¢ TIIOHHMMAaThb YPAaBHCHHUEC KakK Baxcﬂeﬁmylo MATEMAaTHYCCKYI0O MOJCIIb
IUIA OIMUCAaHUA U U3YUYCHU paSHOO6paSHLIX PpCaIbHBIX CPITyaIlI/Iﬁ,
peuratb TCKCTOBBIC 3a1a9n anre6panquKHM MCTOAOM,

* TPUMEHATh TIpadUuecKHe NPEACTaBICHHUS M HCCICHOBaHHUS
YpaBHEHUH, UCCIIEOBAaHUS U PEIICHUs] CUCTEM YPAaBHEHHUH C IByMs
NIEPEMEHHBIMU.

BbINYyCKHHMK NOJIY4YHMT BO3MOKHOCTD:

* OBIAJETh CHELUALHBIMYA NPUEMAaMU PELICHUS] YPABHEHUI 1 CUCTEM
YPaBHEHUI1; yBEPEHHO IPUMEHATH annapaT ypaBHEHUH JU1sl peLLEHUs
pa3HOOOpa3HBIX 3a7ad M3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB,
MIPAKTUKY;

* TPHUMEHATH Tpaduyeckne NPEACTABICHHUSA [UIi  HCCIEJOBaHUS
YpaBHEHHUIl, CHCTEM YpaBHEHHH, COJACpXKAIMHUX OyK-BEHHBIC
KO3 HUITUECHTHI.

C_HepaBeHcTBa

BbINyCKHUK HAYYHTCH:
* TIOHHUMATh TEPMHUHOJIOTHIO H CUMBOJIUKY, CBSI3aHHBIC C OTHOIICHHEM
HEpPaBCHCTBA, CBOVICTBA YHCIIOBBIX HEPABCHCTB;



pelIaTh JHHEHHbIC HEPAaBSHCTBA C OTHON IEPEMEHHOMN 1 HX CHCTEMBI;
pelath KBaJIpaTHbIE HEPAaBEHCTBA C OMOPOH Ha rpaduyecKue
[PE/ICTABICHHS;
MPUMEHSTH almapar HePaBeHCTB IS PEIICHHUS 3a/1a4 U3 Pa3InIHbIX
pa3aenoB Kypca.

BbInyCKHHMK MOJTYy4YHT BO3MOKHOCTb:

OCBOUTH Pa3HOOOpa3Hble MPUEMBI J0KA3aTeNbCTBA HEPABEHCTB;
VBEPEHHO TNPUMCHATH amnmapaT HEPaBEeHCTB JUIS  PEIICHUS
pPa3HOOOpa3HBIX MaTeMAaTHYeCKMX 3a]ad, 3a1ad W3 CMEXHBIX
MPEMETOB U MPAKTUKHY;

OPUMEHSITh rpauYecKre MPEJCTABICHUS sl HCCIEAO0BaHUS
HEPABCHCTB, CHCTEM HEPABCHCTB, COJCPXKAIIUX OyKBCHHBIC
KO3 (HUITMEHTHI.

€ _MucnoBble MHOXeCTBa

BbINyCKHMK HAYYUTCH:

MNOHUMATb TEPMUHOJIOTUIO U CHUMBOJIUKY, CBA3aHHBLIC C IMOHATHEM
MHOXXECTBA, BBIIIOJIHATE OIICpallu HA/l MHOXXECTBaAMU,
HCIIOJIb30BaTh HAYAJIbHBIC IMPEACTABJICHUSA O MHOXKECTBE
HeﬁCTBHTCHLHLIX YHUCCIIL.

BLIl'IyCKHI/IK MNOJIYYUT BO3BMOKHOCTD:

pa3BUBATH MPEICTABIEHHE O MHOXKECTBAX;
pa3BI/IBaTB HpeHCTaBHeHI/Ie O YHUCIIC U YUCIOBBIX CHCTEMAX OT
HATYPAJbHBIX JIO JEHCTBUTEIBHBIX UYHUCEN; O POJIM BBIYMCICHHHA B
MPaKTHKE;

Pa3BHTh U YTIYOUTh 3HAHHMSI O IECATUYHOM 3aIMCH JISH-CTBUTEIBHBIX
yucen (MepHoANYECKUE U HETIEPUOJMUECKUE IPOOH).

C_OYHKUMK

BbINyCKHUK HAYYHTCH:

MIOHUMATH M UCTIONIH30BaTh (PYHKIIMOHAIBHBIC IOHSTHUS, SA3bIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAUCHUS);



CTPOUTH TPaUKH dIEMEHTAPHBIX (DYHKIIUH, HCCIEeI0BaTh CBOICTBA
YHCIOBBIX (DYHKIUI HA OCHOBE N3yUYCHUS MMOBEICHUS UX rpauKoB;

MOHUMATH (PYHKINIO KaK BAKHEHUIITYIO MATEMAaTHIEeCKYIO MOJIENb JIsT
OIMHCaHUS MPOLIECCOB M SIBICHUN OKPYKAIOLIETO MHUpA, MIPUMEHSTh
(GYHKIMOHANBHBIN ~ A3BIK  JJISI  ONHCAHHUS W WCCICAOBAHHUS
3aBUCUMOCTEH MEeXAY (PU3NUECKUMHU BEIUYNHAMU;

MOHMMATh 1 UCIIOB30BATh A3bIK MOCIIEI0BATEILHOCTEH (TepMUHBbI,
CHMBOJIMYECKHE 0003HAUCHNS);

MPUMEHATh  (OPMYJNBI, CBS3aHHBIE C  apu(PMeTHYeCKOH W
reOMEeTPHYECKOM- TPOTrPECCUSIMU, H AIIapaT, cCHOPMUPOBAHHBIN HPH
W3y4YEeHHUH JPYTHX Pa3ieNnoB Kypca, K PelIeHH IO 3a/1a4, B TOM YHUCIe C
KOHTEKCTOM M3 PEalbHON JKU3HHU.

BbInycKHMK MOJYYHMT BO3MOKHOCTD:

MPOBOJIMTh HCCICIOBAHUS, CBS3aHHBIE C HU3YyYCHHUEM CBOMCTB
GyHKIUI, B TOM YKCIIE C UCIIOIb30BAHHEM KOMIIBIOTEPA; HA OCHOBE
rpadMKoOB U3yYCHHBIX (DYHKIIMH CTPOUTH Oojiee CIOXHBIC rpaduKu
(KyCOYHO-33JJaHHBIC, C «BBI-KOJOTHIMU» TOUYKAMH U T. I1.);

UCTIONB30BaTh (PYHKIMOHAJBHBIC IIPEACTABICHUS M CBOHCTBa
GyHKOMI Ui pemieHus MaTeMaTHYecKHX 3alad W3 pa3sIngHbIX
paszenos Kypcea;

penath KOMOMHHMPOBAHHBIE 3a/ladll C MpUMEHEeHHeM (opMya N-To
YIeHa W CYMMBI N TEPBBIX WICHOB apH(pMETHUYECCKOH W
TCOMETPUYECKOM NPOTPECCUi, IPUMEHAA IpPU 3TOM  ammapar
YPaBHEHUI U HEPAaBEHCTB;

MOHMMATh apu(PMETHYECKYI0 M T€OMETPHYECKYIO NPOTPECCHH Kak
(YHKIIMM HaTYpalbHOTO apryMEHTa; CBS3BIBATH apU(PMETHUCCKYIO
IIPOIPECCUI0 C JIMHEHHBIM pPOCTOM, TE€OMETPUYECKYID — C
9KCIIOHEHIIMAJIBHBIM POCTOM.



C_J9AEMEHTbI NPUKAAAHOM
MaTeMaTuKu

BbInycKHHMK HAYYHTCS:

HCIIOJIB30BAaTh B XOAC PCIICHUA 3aJdad DJJICMCHTAPHBIC IIPEI-
CTaBJICHHsA, CBA3aHHBIC C HpI/I6JII/I)KéHHLIMI/I 3HAYCHUAMMU BCIINYHH,

HCIIOTIB30BaTh MIPOCTEUIIIHE CIIOCOOBI MTPEICTABICHUS W aHAITN3a
CTATHCTHYECKUX JaHHBIX;

HAXOJHUTh OTHOCHUTEIIbHYIO YaCTOTY ¥ BEPOSTHOCTh CITydalfHOTO
COOBITHS;

pelraTh KOMOMHATOPHBIC 337]a9l Ha HAX0XKJICHHE YKcIia 00bEKTOB
HJIM KOMOMHAIIHH.

BbInycKHMK MOJYYHMT BO3MOKHOCTD:

IOHATH, 4YTO 4YHCJIOBBIC JAHHBIC, KOTOPBIE HCIIOIB3YIOTCSA VIS
XapaKTEePHCTHKH OOBEKTOB OKPYXKAIOLIETO MHpa, SBIFOTCS
MPEUMYIIECTBEHHO  HPUOIMXKEHHBIMH, 4TO 0  3aIucH
NpUOMIDKEHHBIX 3HAYEHUH, coiepkammxcs B HMH(OPMALMOHHBIX
HCTOYHHUKAX, MOKHO CYIUTh O MOTPEIIHOCTH MPUOIIKEHNUS;

MOHATh, YTO MOTPEIIHOCTh Pe3ybTaTa BHIYMCICHHUN JOJKHA OBITH
COM3MepHUMa ¢ TIOTPEITHOCTBIO NCXOAHBIX JaHHBIX;

MPUOOPECTH TEPBOHAYAIILHBINA OMBIT OpPraHU3allui cOOpa NaHHBIX
TIPH MPOBEJICHUM OTPOca OOIIeCTBEHHOTO0 MHEHHS, OCYIIECTBIIATh UX
aHaJIM3, TPEACTaBIATh pPE3YyJIbTAaThl OMpOca B BHUAC TAOJHIIBI,
JiarpaMMal;

MPUOOPECTH OTBIT MPOBEICHUS CIyYaiHBIX YKCIIEPUMEHTOB, B TOM
qucie c TIOMOIIIBIO KOMITBIOTEPHOTO MOJIEITUPOBAHUSI,
WHTEPTPETAIUU UX PE3yJTbTATOB;

HAYYUTHCS HEKOTOPHIM CIIEIMATbHBIM PUEMaM PEICHHS
KOMOHMHATOPHBIX 33]a4.



CoaepxaHue Kypca

C_Arrebpanueckne BblpakeHUs

BripaxxeHne ¢ nepeMeHHbBIMHU. 3HaYEHHE BBIPAKEHUS C MEPEMEHHBIMU.
JomycTtumbie 3Ha4YeHHUs] TMEepeMEHHBIX. ToxKaecTBO. ToXJaecTBEHHbBIE
npeobpa3oBaHusa  anreOpanyecKkux  BblpakeHui. JlokaszaTeiabcTBO
TOXKJECTB.

Crenenp ¢ HaTypaJbHBIM TOKa3aTeneM M e€ cBoiicTBa. OTHOUIICHBI
OpnHouneH ctaHgapTHoro Buja. CTemeHb OAHOWIEHAa. MHOTOWIEHBI.
MmuorouneHn cranaapTHoro Buga. CremeHb MHoroudieHa. ClioxkeHHe,
BBIUUTAHUE M YMHOXEHHE MHOrowieHoB. DOpMylibl COKpaIEHHOIO
YMHOXKEHHA: KBaJApaT CyMMBbl M KBaJpaT PasHOCTH IBYX BBIpaKEHHII,
MPOU3BEJICHUE PAa3HOCTH M CYMMBI JIBYX BbIpaKeHMH. PaznoxeHue
MHOTOUWICHAa Ha MHOXHUTENH. BpiHeceHWe oO0Iero MHOXHUTENS 3a
CKOOKH. MeToj rpynImHupoBKH. Pa3HOCTh KBAJPaTOB JABYX BBIPAKCHHM.
CyMMa # pa-HOCTH KyOOB JABYX BBIpaxkeHWH. KBampaTHbIi TpéxdieH.
Kopens kBagpatHoro Ttpéxunena. CBoWCTBa KBaApaTHOTO TPEXHIICHA.
Paznokenue KBaZApaTHOTO TpéX‘IJ'IeHa Ha MHOXXHUTCIIN.

ParmonansHble BeIpaxeHus. Llensie BoipaskeHus. [IpoOHbIe BRIpaXKeHNUSI.
PannonansHast 1poOb. OCHOBHOE CBOWCTBO pAalMO-HAIBHON JIPOOH.
CrnoxxeHue, BBIMUTaHUE, YMHOKEHHUE U JISTICHUE PAIIMOHAIBHBIX TPOOEii.
Bo3sBenenue panroHaisHON ApoOH

B CTerneHb. ToXIeCTBeHHBIE Pe0OPa30BaHus PALIMOHATBHBIX
BbIpaxkeHUH. CTENEHb C LIeNbIM [10Ka3aTesIeM U €€ CBOWCTBA.
KBanparHele kopHH. ApHpMETHYECKHH KBAJPAaTHBIH K-peHb M €ro
cBoiicTBa. ToxkecTBEHHBIE TPE0OPa30BaHMUs BRIPAKEHHH, COAEPKAIINX
KBaJlpaTHbIE KOPHHU.

C_YpaBHeHHS

YpaBHeHue ¢ onHOM nepemenHoi. Kopenb ypaBHeHus. PaB-HOCUIIbHBIE
ypaBHeHUs1. CBOWCTBA ypaBHEHUH C OTHON MEpEMEHHON. Y paBHEHHUE KaK
MaTeMaTH4IecKasi MOJICNb PeabHON CUTYallH.



JIlunetinoe ypasHenuwe. KBagpatHoe ypaHenue. Dopmyna KopHEH
KBaJpaTHOTO ypaBHeHUs. Teopema Buera. PaunoHanbHble ypaBHEHUS.
Pemenne panoHaIbHBIX YpaBHEHHUH, CBOISAIINXCA K JIMHEHHBIM WIIN K
KBaJpaTHBIM ypaBHECHUSM. PemreHne TEKCTOBBIX 3a1ad € MOMOIIBIO
palMOHABHBIX YPABHEHUMN.

VYpaBHeHUE ¢ ABYMs TepeMeHHbIMU. ['paduk ypaBHEHUs C JBYyMS
nepeMeHHbIMU. JIMHEHHOEe ypaBHEHUE C IBYMS TEPEMEHHBIMH U €TO0
rpaduk.

CucteMbl ypaBHEHHMU C IByMs IepeMeHHbIMU. ['padudeckuii meTon
pelLieHHsT CHUCTEeMbl YpaBHEHHH C JABYyMsl MNepeMEHHbIMH. PeieHue
CHCTEM YPaBHEHHUI METOJIOM MOJICTAHOBKY U clioxkeHus. CrcteMa AByX
YpaBHEHHH C IBYMsI [IEPEMEHHBIMH KaK MOJIEIIb PEAIbHOW CUTYAIUH.

" _HepaBeHcTBa

UucnoBsle HEpaBEHCTBA M UX CBOMCTBA. CIOXEHHE M yMHOXCHHE
YHUCJIOBBIX HCPABCHCTB. OL{CHI/IBaHI/IC 3HaAUYCHUA BBIPAXCHUS.
HepaBenctBo ¢ ofHON nepeMeHHOH. PaBHOCHUIBHBIE HEPAaBEHCTBA.
YucnoBele NpOMEXKYTKH. JIMHEWHBIE W KBAaJApPaTHBIE HEPABEHCTBA C
oJlHOM nepeMeHHOH. CHCcTeMbl HEPABEHCTB C OIHOM MepEeMEHHOM.

C_YucnoBble MHOXECTBa

MmuoxxecTBO U ero sneMeHTsl. CrocoObl 3agaHus MHOXKECTB. PaBHBIE
MHOXKecTBa. Ilycroe wmHoxkectBo. [lommuoxkectBo. Ormeparuu Haj
MHOXecTBaMH. MimocTpanysi COOTHOIIEHUH MEXIy MHOKECTBaMH C
MOMOIIBI0  Auarpamm  Ditiepa. MHOXECTBa HATypajdbHBIX, MEJBIX,

m
PalOHAJIBHBIX YHUCECII. PanpoHanbHOE YHCIIO Kak ,I[p06b BUIa — N, Trae

m € Z,n € N, u kak 6eckoHeuHas IEPUOJUECKast IeCATHIHAS APOOb.
[IpencraBienne 00  WppanMOHAIBHOM  4Yucie.  MHOXKECTBO
JIEHCTBUTENBHBIX umceln. [IpencraBneHue ACHCTBUTENHLHOTO YHCIA B
BHIIE



OcCcKOHEUHOIl  HemepuoaWMYecKkod  mecsiTuyHOM  Apobu.  CpaBHeHHe
JeHCTBUTENBHBIX yrcen. CBsa3b Mex Iy MHOKecTBamu N, Z, Q, R.

OYHKUUN

YucsoBbie GyHKIUN
OyHKIMOHATIBHBIE 3aBUCHMOCTH MEXAy BeandnHamu. [lonsTne QyHKIuH.
OyHKIMA KaKk MareMaTHdeckas MOJIeNb pealbHOro mporecca. O6macTs
onpeaencHus U 001acTh 3HaYeHHS GyHKIMH. CrocoObl 3aanus (PyHKITUH.
I'papux  ¢ynkumu. Iloctpoenue rpapuxkoB QGYHKIUH C TOMOILBIO
npeob6pazoBanuii puryp. Hymu ¢pyskimu. [IpoMexxyTkn 3HaKOIIOCTOSHCTBA
(yakmH. [IpoMexyTKkH Bo3pacTaHUs U yObIBaHUS (DYHKIIHH.

JlunediHas ¢yHKONSA, oOpaTHas IPONOPIHOHAIBHOCTD, KBaJpaTHIHAS
(yHKIUs, GYHKIUS Y = X , UX CBOICTBa U IrpadUKH.

YucoBble N0CIe10BATEILHOCTH

Tlouarre uyncIOBON TMOCHeaOBaTENLHOCTH. KOHEYHBIE M OECKOHEUYHBIE
MOCJIEIOBATEIHOCTH. Crioco06bl 3a/laHus MO-CNIE0BATENLHOCTH.
Apupmerndeckass M reoMerpudeckas mporpeccud. CBOHCTBa YIICHOB
apu(MeTHIecKoi H TeOMeTpHUIECKOil porpeccuii. @opMytsl 00IIIero YieHa
apu(MeTH4YeCKOl M TeOMEeTpHUecKoN mporpeccuif. DopMysbl CyMMBI N
MIEPBBIX WICHOB apU(PMETHUECKOW U TeOMETpUIecKoil mporpeccuii. Cymma
OECKOHEYHOUN TeOMETPUUYECKOM MPOTPECCHUH,

y koTopo# |q| < 1. [IpencraBneHre OECKOHEYHOH MEPHOAMUYESCKOM

JECATUIHOU TpoOU B BHIE OOBIKHOBEHHOH IpOOH.

IAAEMEHTbI MPUKAAAHOM
MaTeMaTUKH

Marematnyeckoe wmoaenupoanue. IlponenTtHsle pacuéTtsl. Dopmyna
CIIOKHBIX TIPOIEeHTOB. IIpnbmkéHHbIe BBUUCICHHSA. AOCOTIOTHAS U
OTHOCUTEJbHASA NOrpeIHOCTH. OCHOB-



Hble TpaBUiIa KOMOWHATOPHKH. YacToTa M BEPOATHOCTH CIY4ailHOTO
cobwiTus. Kitaccuueckoe ompeselieHue BEpOSITHOCTA. HauanbHble
cBeneHus o cTatuctuke. [IpeacraBnenne naHHBIX

B BUJe TaONHL, KPYroBBIX M CTOJOYATBHIX AHAarpaMM, TIpaduKoB.
CratucTudeckue XapaKTepPUCTHKHA COBOKYITHOCTH IAaHHBIX: CpEIHEe
3HaYeHHUe, MOJa, pa3Max, MeIuaHa BIOOPKU.

C_AArebpa B MCTOPUUECKOM
pPa3BUTUK

3apoxneHne anreOpbl, KHHATa O BOCCTAHOBICHHM U  IIPO-
THBOTIOCTaBJICHUH  MyxamMmena  anb-Xopesmu. Hcrtopus  ¢op-
MHUPOBAHUS MaTeMaTHIeCKOro si3bIka. Kak 3apoauiack uies KOOpAUHaT.
OTKpBITHE UPPALMOHANBHOCTU. M3 UCTOpHM BO3-HUKHOBEHUS (PopMyIn
JUI pelleHust ypaBHeHMH 3-if u 4-i cremeneil. Mcropust pa3Butus
mousaTus ¢yHkuu. Kak 3apommimack Teopus BeposTHocTed. Ymcma
duboHayyu. 3amaya
JI. Ilm3anckoro (PuboHATUN) O KPONUKAX.

JI. @. Maruunukunii. I1. JI. Yeosnmés. H. U. Jlobauesckuii. B. .
bynskosckuit. A. H. Komvmoropos. ®. Buer. I1. ®epma. P. lekapr. H.
Tapranbst. J. Kapnano. H. A6ens. b. [Tackains. JI. [Tuzanckwii. K. Iaycc.
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TemaTtuyeckoe nnaHUpoBaHue

7 Knace

KoAnuecTBO
Coaep)kaHue yue6Horo acoB XapaKTepucTMKa OCHOBHbIX BUAOB AEATEAbHOCTH YUEHUKa
lMaTepuana Ha YPOBHeE yueO6HbIX AeUCTBUI)
1P 3 4 5
JIuHeliHOe ypaBHeHUE
RO ypaBHer 15 | 17
¢ OJIHOII MepeMeHHOoI
1 [BBezenue B anredpy 3 3 |Pacnosnasame 9ucCioBbIC BRIPAKEHUS U BHIPAKECHUS
2 |luneiiHoe ypaBHEHUE 5 6 [c mepeMeHHBIMH, JIMHEWHbIE ypaBHEeHUs. [IpuBoAUTE
C OHOI MEpeMEHHOI PUMEpBI BHIPAKEHUH C IIEPEMEHHBIMH, JIMHEHHBIX
lypaBHEeHUH. COCTaBISATH BBIPAKECHHE
C TIEPEMEHHBIMU TI0 YCJIOBUIO 3a7a4i. BBIMOTHATE
3 |Pemrenne TEKCTOBEIX 5 6 [mpeoOpazoBaHMS BEIPAKEHUA: TPUBOIUTH ITOTOOHBIE
Bagad ClTaraeMble, paCKphIBaTh CKOOKH. HaxonuTe 3HaueHue
BHIPAKEHUS C TIEPEMEHHBIMH TPH 331aHHBIX 3HAUe-
[loBTOpEeHNE 1 1
HUSTX IepeMeHHbIX. KiaccudumuposaTs anredpaunde-
1 CHCTEeMaTH3aIHs
CKre BbIpaxxeHUs. ONUCHIBATH LIE€JIbIe BBIPaXKECHUSI.
[yaeOHOTO MaTepuana




paGota Ne 2

KoHTposibHas 1 1  |@opmyruposams onpeneneHne TINHEHHOTO ypaBHe-
padorta Ne 1 H1s1. PermaTs muHeliHOE ypaBHEHHE B 00IIeM BHE.
lTHTepnpeTHPOBaTh YpaBHEHHE KaK MATEMAaTHUCCKYIO
MOJIENb pEaIbHOM CUTYaLUH.
OnKChIBaTh CXEMY PEUICHUS TEKCTOBOM 3a/1a4H, IPHU-
MEHSITB €€ IS PelIeHns 3a1a4
Henble BbIpa:keHHs 52 68
T 0 /1ECTBEHHO paB- 2 2  |@opmyruposamy:
HbIC BBIPAKEHUS. onpedenenus: TOXJECTBEHHO PaBHBIX BHIPAKEHUH,
[ToxxmecTBa TOXK/IECTBA, CTETICHH C HATYPAIbHBIM MTOKA3aTeIeM,
HOYJICHA, OJTHOYJIEHA CTaHAApTHOTO B, KO3Pu-
CTereHb 3 3 A » O flap 18, b
[TFICHTa OJHOWICHA, CTENICHA OHOWICHA, MHOTOYJICHA, -
C HaTypaJIbHBIM TTOKa-
CTETICHH MHOTOYJICHA,
BaTereM . 3
ceolicmaa: CTENIEHH ¢ HATypPaJIbHBIM TIOKa3aTelleM,
CBOVCTBA CTEIICHU C 3 4  BHaKa CTCIICHU;
HATYpaTbHBIM MTOKA- ipasua: TOKa3aTeIbCTBA TOXKIECTB, YMHOKCHHS OJT-
BaTeiaeM [HOUYJIEHa Ha MHOTOYJICH, YMHOXEHHSI MHOTOWJICHOB.
/{oka3bl6ams CBOWCTBA CTEIICHU C HATYPaIbHBIM
O THOYIEHBI 2 4 .
OKa3aTeeM. 3alHChIBaTh U JOKAa3hIBaTh (DOPMYIIBL:
MHOTrO4IeHBI POM3BEICHUS CYMMBI H Pa3HOCTH JABYX BEIpAaKCHUH,
A3HOCTH KBaJAPaTOB [IBYX BBIPAKCHHM, KBaJpara
ClI0’KEHUE U BLIUMTA- 3 5 Ap ABY p » KBajp <
MBI U KB T HOCTH JIBYX BBIPAYKCHHH, CyM-
e MHOTOYJICHOB cYM ajpata pasHoCTH By PAKCHIH, Cy
MBI KyOOB M Pa3HOCTH KyOOB JIBYX BBIPaXKEHHIM.
KontponbHas 1 1




2

5

10

'Y MHOKEHHE OJTHO-
[4JICHa HA MHOTOYJICH

Buiuiciams 3HaU€HUE BBIPAXKEHUH ¢ TIEpEeMEHHBI- M.
[TprMeHSTE CBOWCTBA CTEIICHHU IS TPeoOpa30oBaHUs

11

Y MHOKCHIIE MHOTOY-
JICHA HA MHOT'OYJICH-

BBIpa)KeHHﬁ. Brimonsars YMHOXEHHE OTHOYJICHOB- U
[BO3BCICHUC OJJHOYJICHA B CTCIICHD.

HpI/IBO,HI/ITB OAHOYICH K CTAHAAPTHOMY BUAY.
BamchpIBaTh MHOTOYJICH B CTaHJapTHOM BUJE,

12

Pa310)KeHue MHOIOY-
JTICHOB HAa MHO>XXUTCJINU.
BriHeceHne 00I1ero
IMHOYKUTES 38 CKOOKH

OIIPEACIATh CTeleHh MHOTOWIeHa. [IpeoOpa3oBbIBaTh
[IPOM3BEICHUE OJTHOWICHA M MHOTOYJICHA;

CYMMBI, Pa3HOCTH, POM3BEICHNUS IBYX MHOTOUICHOB
B MHOTOYJICH.

BBIMTOIHATH PA3I0KEHHE MHOTOUJICHA HA MHOKHTEIN
CIT0COOOM BBIHECEHHS 00IIEr0 MHOKHUTEIIS 32 CKOOKH,

13

Pa3iookeHue MHOro4-
IIEHOB Ha MHOJKHTE-
1. Metog rpynmnu-
[POBKH

CII0COOOM TPYIITUPOBKH, 110 (hOpMyJIaM COKpaIEHHO-
"0 YMHOXEHUSI U C IPUMEHEHNEM HECKOJIbKHX CIIO0-
co00B. lcrions30BaTh yka3aHHbIE TPe0Opa30oBaHUs

B TIpOIiecCce pelIeHNs ypaBHEHHH, J0Ka3aTeNbCTBA

KonTponbHas
paGoTa Ne 3

[yTBEPKICHUN, PELLIEHUS TEKCTOBBIX 3a]a4

14

[ TpousBeneHue pas-
HOCTU U CYMMBI IBYyX
BEIPAKECHUI




15

E:amocn,
BaJPaTOB JBYX BbI-
paskeHU

16

KBanpar cymmbl
1 KBaJpaT Pa3HOCTH
TBYX BBIpa)KEHUI

17

[IpeoOpa3oBaHue
[MHOT'O4JICHA B KBa-
IpaT CyMMBI WU
[Pa3HOCTH /IBYX BbIpa-
DKEHU I

KoHTposibHas
paborta Ne 4

18

CyMMa U pa3HOCTb
[kyOOB IIByX BBIpaxKe-
HU

19

[IpuMeHeHne paznud-
HBIX CII0OCO0O0B pa3iio-
PKEHUST MHOTOWICHA
[Ha MHOYKUTEIH

[ToBTOpEHME U CHUC-
remaTr3ays yaeoHo-
ro MaTepuana




i p 3 4 5
KonTtponpHas 1 1
padora Ne 5
DyHKIMT 12 18
20 (Ces3u MEXIY BEIHYH- 2 4 [[Ipusooums IpuUMepHI 3aBUCUMOCTEI MEXy BEIH-
HaMu. OyHKINSA qrHaMu. PasznnyaTs cpean 3aBUCMMOCTEH (QyHKIHO-
HaJIbHbIC 3aBUCUMOCTH.
21 [CrocoGer 3aanms 2 4 lonucvisams nonsmus: 3aBucumMoii 1 He3aBUCH-
(byHKumm MOiT TIepeMEHHBIX, PYHKIIHH, apryMeHTa (HYHKIIUH;
CTII0cOO0BI 3a1aHus QyHKIUH. POPMyIHPOBaATH OMpe-
22 ['padux pyHKIUU 2 3 4 by PMYITHD p
MeTICHHsST: 00JIACTH OTIpeeeHusT PYHKINH, 007TacTH
23 [luneiinas GpyHKuMS, 4 5  pHaueHuil pyHKumH, rpaduka GYHKIMH, IMHEHHON
i rpa(bmc 1 CBOMCTBA kb YHKIMH, TIPSMOM IPOIOPIMOHAIBHOCTH.
Buiyucisme 3Ha4eHie GYHKIUN 110 3aJaHHOMY 3Ha-
eHnto aprymeHTa. CoCTaBiIsITh TaOIHIIbI 3HAYEHUN
[ToBTOpEHME 1 1  |byskuuu. Ctpouts rpaduk GyHKLIUH, 3aJaHHOM
1 cucTeMaTru3anus rabnmuano. 1o rpaduky GyHKITUH, SBISIOIIEHCS
ydeOHOTro MaTepuala MOJIETIBIO PEANIHOTO MpoLiecca, ONPeIeNsITh XapakTe-
HCTUKH 3TOTO0 nponecca. CTpouTts rpad ik JMHEHHON
KonTposbHas 1 1 \pynxuun u npsmoit nponopunonansHocTH. Onucs-
pabota Ne 6

BaTh CBOICTBa 9THX (QYHKIUH




CucreMbl JJHHEHHBIX

yYpaBHeHHIH 19 25
¢ AByMs
nepeMeHHbIMI

24 [YpaBHeHus c AByMs 2 3 |lIpusooumv npumepovl: ypaBHeHUs ¢ IBYMS IEPEMEH-

IepEMEHHBIMU HBIMH; JIMHEIHOTO yPaBHEHHS C IByMS TIEPEMEHHBI-
MH; CHCTEMBI IBYX JIMHEIHHBIX YpaBHEHHUT

25 |IuneiiHoe ypaBHeHHE 3 4 | AByMs EpEMEHHBIMU; PEabHBIX MPOIECCOB, s
C IByMs TlepeMeH- [KOTOPBIX YpaBHEHHE C JABYMs EPEMEHHBIMH
HBIMH U ero rpaduk I CHCTEMA yPaBHEHHIH ¢ IBYMSI IEPEMEHHBIMU

FIBIISIOTCS MATEMATHUECKUMHU MOJIETIAMH.

26 [CncteMsl ypaBHEHHI 3 4 OnpenensTs, ABNACTCS M MApa THCEN pEIICHAEM
IBYMSL [IEPEMCHHBIMH. TAHHOTO YPABHEHHUS C JBYMS HepEMEHHBIMHU.
["padmyeckuii MmeTox Dopmynuposams:

PCIICHHA CHCTEMbI bonpedenenus: pellieHus ypaBHEHUS C IByMs Hepe-
FIBYX JTHHCHHBIX ypaB- MEHHBIMM; YTO 3HAYUT PEIIUTH YPABHEHHE C JBYMS
[ICHHIT € JIByM3l TiCpe- epeMeHHBIMU; rpadyKa ypaBHEHHS C ABYMs Tlepe-
MCHHBIMH MEHHBIMM; JTMHEHHOTrO YpaBHEHHs C ABYMs IIepeMeH-
P S — > 3 [BIMH; PeLICHHs CHCTEMBI yPaBHEHHH ¢ IBYMsI niepe-

HEIHBIX YpaBHEHUI
METOIOM IIOACTaHOB-

o

MEHHBIMH;
ceolicmea ypaBHEHUH € IByMs TIEpPEMEHHBIMH.




28 Pemienne cucrem 4 |Onucvigamy: cBoiicTBa rpaduka JINHEHHOTO ypaBHe-
ITMHEHHBIX YpaBHEHUH HYSI B 3aBUCUMOCTH OT 3HaueHUH KO3 PUIHEHTOB,
METOZIOM CIIOXKEHUS rpaduueckuii MeTo | peleH s CUCTEMBI JIBYX YpaB-

HEHUI ¢ TBYMs IIEpEMEHHBIMHU, METO]] TIOACTAHOBKU U

29 Perrenue 3amau 5 o

METO]I CTIOXKEHHMS TSI PEIICHHS CHCTEMBI IBYX JIMHEH-
C TOMOIIBIO CHCTEM .
. HBIX YPaBHEHHUH C IBYMs IIEPEMEHHBIMH.
ITMHEHHBIX ypaBHE- .
. Cmpoums TpaduK TNHESHHOTO ypaBHEHHUS C ABYMS
IHH o
epeMeHHBIMU. PemaTh CHCTEMBI ABYX JIMHEHHBIX
[ToBTOpEHME 1 |ypaBHeHHMI C 1ByMs NEPEMEHHBIMHU.
1 CHCTEMaTH3anus Pewams TEKCTOBBIE 3a]]a4H, B KOTOPBIX CUCTEMa ABYX
ydeOHOTO MaTeprana IIMHEHHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU SIBIISICT-
K T sl MAaTeMaTHYECKOH MOJIEIIBIO PEAILHOTO MpoLecca,
OHTpOIbHA I MTHTEPIPETUPOBATE PE3YILTAT PELICHUS CUCTEMBI
pabota Ne 7
IHoBTOpEeHUeE
M CHCTEMATH3AIusA 12
y4eOHOro MaTrepuaJa

Y ipaskxHeHus AJ1s NOBTOpe- 11

HUS Kypca anreOphl 7 Kiiacca

MToroBast KOHTpOJIbHAS 1

[paboTa




(I BapunaHT. 3 yaca B Hepento, Bcero 105 yacos)

8 Knacc

KoanuectBo
Coaep)KaHue yuebHoro uacoB [XapakTepucTMKa 0OCHOBHbIX BUAOB AEATEAbBHOCTH YUeHUKa
lMaTepuana Ha YpPOBHe yuebHbIX AeUCTBUM)
I 1l
1P 3 4 5
PanmonannHble 44 55
BbIPa:KeHUsl
1 |ParuoHaNbHBIE 2 3 |Pacnosnasamop 1enbie pallOHABLHBIC BRIPAYKCHHUS,
TpoOu TpOOHEIC palOHAIbHEBIC BEIPAXCHNUS, IPUBOIAUTH
PUMEPBI TAKUX BBIPAXKEHUH.
2 JOCHOBHOE CBOMCTBO 3 4 Dopmynuposams:
pauMOHATLHOH npedenenus: PAMOHAILHOTO BLIPAKEHMS, 10~
po6H TyCTUMBIX 3HAYCHUI [IEPEMEHHOM, TOXKIECTBEHHO
3 [CnoxkeHue U BbI- 3 4 |paBHBIX BBIPAYKEHHH, TOXKIECTBA, PABHOCUIIBHBIX
MUTAHHE PAIHo- ypaBHEHHUH, pallHOHAIFHOTO YPaBHEHUS, CTCIICHH
asbHBIX pOGeii C HyJIEBBIM [IOKa3aTeJIeM, CTEIIEHU C OTPULATENb-
S —— HBIM [TOKa3aTeleM, CTaHAapTHOrO BUJA YUCIIA,
S —— 0OpaTHOH MPOMOPIIHOHATEHOCTH;




2 5
CroxeHne ceolicmea: OCHOBHOE CBOMCTBO pallMOHANBHOM
1 BBIYUTAHUE TpoOu, CBOMCTBA CTENEHU C LIEIBIM MTOKa3aTeleM,
[pallOHATBHBIX k
po0eii ¢ pa3HBIMHU ypaBHEeHUH, QyHKIIMU Y = X
BHaMEHATEIIMU ipasuia: CHO)KeHEI?{, BbIYUTAaHUA, YMHOXCHUA,
eseHus 1po0Oeid, BO3BeICHUS IpOOU B CTCIICHb;
KonTtponpHas 1 c06le PAaBEHCTBA APOOH HYIIIO.
padora Ne 1 /[oxazbleamb CBOMCTBA CTEIICHH C IIEJIBIM ITOKa3aTe-
IeEM.
Y MHOKEHE 5 .
Onucvlieams TpahUIecKuil METOI PEIICHUS YpaBHE-
11 ISIIEHUE PaIno- N o .
N HII C OHOW ITepeMeHHO.
HATEHBIX JPOOCH. . .
/Ipumensims OCHOBHOE CBOHCTBO pal{iOHAIEHON
Bo3senenue pamnno- 5 e Seii
. U I COK HUS U 1T BaHUs .
HaITBHOI IPOGH ﬁpo JUISL CO pgme peo6pa3o a npobe
N — PUBOAUTH ApoOU K HOBOMY (00IIeMy) 3HaMeHaTe-
i1r0. HaxoquTh cyMMy, pa3HOCTb, TPOU3BEICHUE
[T o>x1ecTBEHHBIE 10 [ gactHOe IpoOeii. BEIMOTHATE TOXKIECTBCHHEIC
mpeoOpa3oBaHus MpeoOpa3oBaHus PANMOHATBHBIX BBIPAKCHH.
[PAIMOHATEHBIX Pewiams ypaBHEHUS C TIEPEMEHHOW B 3HAMEHATEIE
BBIPAsKCHHIA npoOH.
/Ipumensims CBOMCTBA CTEIICHH C IIETIBIM ITOKa3aTe-
KonTponpHas 1  prem mis mpeoOpa30BaHUs BEIPaKCHUH.
padora Ne 2 3anucvieams Ynuciaa B CTAHJAPTHOM BUJIE.




7  |PaBHOCWJIBHEIC 3 4 |Buinoansams nmoctpoeHue u ureHne rpapuxa GyHK-
ypaBHEHUS. k

[ParinonanbHbIe i Y = X
[ypaBHEHUS

8 ICTEIeHb C LEIbIM 4 5
OTPHUIIATENTHHBIM
[oKa3aTeseM

9 ICBOlICTBA CTEIEHU C 5 6
[1EJILIM TT0KA3aTeIEM

10 (Dynkuusy = 5 4 4

i1 e€ Tpaduk

KonTponpHas 1 1
padora Ne 3
KBanparHbie KopHH.
AP P 25 | 30
JeiicTBUTebHBIE YHCIIA
11 [ DyHkua Yy = Xe 3 3 [Onucwisams: NOHATHE MHOXKECTBA, 3JIEMEHTA MHO-
i e€ rpaduk DKECTBA, CIIOCOOBI 33JaHUsI MHOXKECTB; MHOXKECTBO
P 3 2 1aTypaJIbHBIX YUCEJ, MHOMKECTBO IIEJIbIX YUCE,
KBaaparHbie Kop- MHOJKECTBO pPallMOHAJIbHBIX YHCEJI, MHOXKECTBO ne-
HI. Aprudmernde-
’ ” CTBUTEJIBHBIX YHCEII M CBSI3U MEXIY STHMH YHCIIO-
CKHH KBA/IPATHBIN BBIMHI MHO>KECTBAMM; CBSI3b MEXIY OECKOHEYHBIMHU

|1<opem,




1 R 5
13 |MHuoxecTBO TeCATHYHBIMU IPOOSIMU M pallHOHAIBHBIMH, Uppa-
1 €70 DIIEMEHTHI [TOHATFHBIMH YHCIIAMH.
PacnosHagams pariioHaIbHBIE H UPPAHOHATHHEIC
14 [[TogMHO>ECTBO.
qricina. [[puBOIUTE IpUMEpHI PaiOHATBHBIX YHCEIT
Onepanuy Haj
11 IpPAIIOHATTEHBIX YHCEI.
MHO>KECTBAMHU . N
3anucvieams ¢ TOMOIIBIO (POPMYIT CBOMCTBA JCH -
15 [Uucnossle CTBUI C JE€HCTBUTEILHBIMHU YUCIIAMHU.
MHOKECTBA Dopmynuposams.
. onpedenenuys: KBAIPATHOTO KOPHS U3 YUCIIA
16 [CaoiicTBa apudme- P P P ’
APHU(METHISCKOTO KBAIPATHOTO KOPHS M3 YUCIIA,
THYECKOT0 KBa-
[PABHBIX MHOKECTB, TOJJMHO)KECTBA, TIEPECCUCHHS
IPATHOTO KOPHS
MHOYKECTB, 00 BETMHEHHS MHOXKECTB;
17 [ToxnecTBeHHBIE ceoticmea: GYHKINU Y = X2, apH(PMETHIECKOTO
mpeoOpa3oBaHUs [KBaZpaTHOTO KOPHS, GYHKIHH Y = X.
BBIp2XKEHUIA, CO- lokazbleamsb CBOMCTBa apu(pMETHUECKOTO KB/aEpaT-
neprkanux apud- HOTO KOpHSL.
METHYECKHE KBa- Cmpoums Tpaduku QyHKIMH Y = XeuY = X.
paTHbIC KOPHU [ Ipumensims NOHATHE apU(PMETHIECKOTO KBaleaTHOJ_
'O KOPHS JUTs1 BEIYMCIICHHST 3HAYCHUH BBIPaKCHUH.
18 [DynHkuusy = X 4/ Vnpowamsv BeIpaXXeHUs, CoaepKaIme apupmeTn-

i1 e€ Tpadux

HecKHe KBaJpaTHbIe KOPHU. Pemars ypaBHEHUS.




KonTtponpHas 1 1 |CpaBHuBaTh 3HAYCHHS BHIpAKCHUH. BHITOIHAT
paborta Ne 4 mpeoOpa3oBaHie BEIPaXKEHUH ¢ IPUMEHEHHUEM
BBIHECEHHST MHOKHTEIS M3-TI0]] 3HaKa KOPHs, BHE-
CCHUS] MHOKUTEIIS 110]] 3HaK KOPHs. BhImonHsATh
0CBOOOXK/ICHNE OT UPPAIIOHAIBHOCTH B 3HAMEHATE-
ite 1poOu, aHaJIU3 COOTHOIICHUH MEXK]Ty YNCIIOBBIMU
MHO>KECTBAMH M UX DJIEMEHTaAMH
KBanpaTrHbie ypaBHeHUS 26 36
19 [KanpatHble ypas- 3 4 |Pacnosnasams v IpUBOJUTH IPUMEPHI KBaPATHBIX
HeHust. Pemenue ypaBHEHHH pa3IMuHBIX BUJOB (TIOJHBIX, HETIOIHBIX,
HETIOJTHBIX KBapaT- NpUBEIEHHBIX ), KBAJPATHBIX TPEXWIeHOB. ONHUCHI-
HbIX YpaBHEHUIT BaTh B 00LIIEM BH/JIC PElICHHE HETIOJIHBIX KBapaT-
20 [Ddopmyna KopHE 4 5 [P YPaBrcHu. )
ksamparsoro ypas- Dopmynuposamy: 5
. Onp€0€ﬂeHuﬂ:ypaBHCHHHHepBOHCTeH?HH,KBa-
IPaTHOTO YpaBHEHUs; KBaJIPaTHOTO TPEXUIICHA,
21 [Teopema Buera 3 5 |iuckpumuHaHTa KBaJpaTHOTO ypaBHEHHUS U KBa-
paTHOTO TPEXUWIEHa, KOPHS KBaPaTHOrO TpEXuie-
KoHTposbHas 1 1 |ga; GMKBaAPaTHOTO ypaBHEHUS;
pabota Ne 5 ceoticmaa KBaIpaTHOTO TPEXUIICHA,
imeopemy Buera n 00paTHYIO €ii Teopemy.
22 [KBanmpaTHblii 3 5 PBanuceieams 1 1oka3sBaTh (GOpPMYITy KOpHEH KBa-

TpEXUIIeH

JIPaTHOT'O YpAaBHCHMUS. HCCJ’IGHOB&TB KOJIMYECTBO




1 2 3 4 5
23 Pemenne ypasHe- [KOpHEH KBaJpaTHOTO YPaBHEHHUS B 3aBUCHMOCTH OT
HH, CBOSIIIIIXCS BHAKA €T0 AUCKPUMHUHAHTA.
[k KBazpaTHBIM ypaB- Ulokazvieams meopemul: Buera (mpsmyto u oopat-
HEHUSIM HYIO0), O pa3JI0’KeHUH KBaJPaTHOTO TPEXWICHA Ha
MHOXKHTEIIH, O CBOMCTBE KBaAPaTHOTO TPEXWICHA
24 PatmoHanpHbic 6 8 C OTPHULIATEIEHBIM JUCKPUMHUHAHTOM.
YPABHCHITT kaK Onucvisams Ha IpUMEPax METO/1 3aMEHBI IIEPEMeH-
MaTCMATIHECCKHe HOW IS PEILICHUS. yPaBHEHU.
pronen geanbﬂmx Haxoo0ums KOPHU KBaJPAaTHBIX YPaBHEHHUH pa3iiny-
CHTyalmn HBIX BUAOB. [IpuMeHsaTs Teopemy Bueta u o6part-
KoHTponbHast 1 1 [Hyto eii TeopeMy. BBINOJHATE pa3ioKeHUe KBaapar-
bacota Ne 6 HOTO TpEXWiIieHa Ha MHOXHTeNU. HaxoauTh KopHH
ypaBHEHUH, KOTOPBIE CBOJSTCS K KBaPATHBIM.
IMoBTOpEeHme CocTaBIATh KBaJIpaTHbIE YPABHEHHS M yPaBHEHHS,
U CHCTEeMATH3AIIS 10 19 [cBoasIMECS K KBaJIpaTHBIM, SIBISIOIINAECS MaTeMa-
y4eOHOro MaTepuaia THIECKUMH MOJICIISIMH PEAIbHBIX CUTYaIH
Y ipaskHeHust 1711 OBTO- 9 18
[peHust Kypca 8 kiacca
lIToroBast KOHTpOJIbHAS 1 1

[paboTa




(I BapunaHT. 3 yaca B Hepenlo, Bcero 105 yacos)

9 Knacc

Konnuecteo
CopepxxaHue yue6Horo hacoB XapakTepuCTUKa OCHOBHbIX BUAOB AGATEABHOCTU YUEHUKa
lMaTepuana Ha YPOBHeE yueO6HbIX AeUCTBUM)
2 3 4 5
HepaBencrna 21 26
UiciioBbie HEpaBeH- 3 4 |Pacnosznasamsv v IPUBOJUTH MPUMEPHI YUCIOBBIX
CTBa [HepaBEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, JTMHEHHBIX
HEPABEHCTB C OJIHOM NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
(OCHOBHBIE CBOICTBa 2 3 Dopyyuposame:
[TICIIOBBIX HCpa- onpedenenuys: CpaBHEHUS IBYX YKMCEJI, PEIICHHS
BCHCTB HEpABEHCTBA C OJHOM NEPEMEHHOI, PABHOCHIBHEIX
HEPaBEHCTB, PEIICHUS CUCTEMbI HEPABEHCTB C OHOU
CliookeHue 3 3 p D p P
epeMeHHOM, 00J1aCTH OIpeeIICH s BBIPAXKEHUS;
1 YMHOYKEHHE .
C8OLICMBA YMCIIOBBIX HEPABEHCTB, CIIOKECHHUS U
4MCIIOBBIX Hepa-
[yMHOKEHHsSI YHCIIOBBIX HEPABEHCTB.
BercTB. OlleHHBaHUE .
UToka3zvleamp: CBOMCTBA YKCIOBBIX HEPABEHCTB, TEOPE-
BHAUYCHUS BBIpAKeE-
v MBI O CJIO)KEHHU M YMHO)KEHHU YUCIIOBBIX HEPABEHCTB.




1 2 3 4 5
HepaseHnctBa ¢ oiHOM Peuwiams TUHEHbIE HEPABEHCTBA. 3allUCHIBATh pe-
epeMEeHHOM [IICHUSI HEPABEHCTB U UX CUCTEM B BUJE YUCIOBBIX
. [IPOMEKYTKOB, 00BCIUHCHNUS, IIEPECCUCHUS YUCTOBBIX
5 Perenye TMHENHBIX 5 6
. IPOMEXKYTKOB. Permates cucteMy HEpaBeHCTB
HEpaBCHCTB C OTHOM . .
. C oHO nepeMeHHOo#. OTIeHNBaTh 3HAYCHHE BBIPa-
mepeMeHHo|. Yucimo- . .
pkeHus. V300pakaTh Ha KOOPIUHATHON TPSMOM 3a-
BbIC IPOMEIKYTKH
TaHHbIE HEPABEHCTBAMH UHCJIOBBIE IPOMEKYTKH
6 CucTeMbl JIMHEHHBIX 5 6
HEpaBCHCTB C OTHOM
[IepeMEeHHOM
[loBTOpEHME U cUCTe-- 1 1
MaTH3aIUsl y4eOHOTO
MaTeprana
KonTponpHas 1 1
padora Ne 1
KBanparnunas pyHkuus 32 39
7 [ToBTOpEeHME U pac- 3 4 |Onucvisams NoHsATHE QYHKIINN KaK IpaBUIIA, YCTa-

[IIMpEHNE CBEACHUH O
(byHKIIHU

HABJIMBAIOILETO CBA3b MCKAY DJICMEHTAMU BYX MHO-
PKCCTB.




CBolicTBa (QYHKIIMU

[TocTpoenue rpaduka
(byrxumn y = Kf(X)

10

[TocTpoenue rpadu-
[xoB hyHKLMI
y=f() +b

py = fx +a)

11

KBanparnuHas QyHK-
s, e€ rpaduk u
CBOICTBA

KonTponbHas
pabota Ne 2

12

PeiieHne kBaapar-
HbIX HEPABEHCTB

13

CrcTeMbl YpaBHEHUH
C IBYMsI IIepEeMEHHBI-
MU

[ToBTOpEeHME
1 CHCTeMaTH3AIH

Dopmynuposamy.

onpedenenusi: Hysl QyHKIUH; TPOMEXYTKOB 3HAKOIO-
cTostHCTBa (DyHKUMH; (YHKIMH, Bo3pacTatoleii (yObI-Baroreit)
Ha MHOXKECTBE; KBaJIpaTHYHOH ()YHKIMH; KBaIPATHOTO
HEpaBEHCTBA; C80lCMEa KBaIpaTUIHON (PYHKIINH;

npasuia NoCTpoeHHs rpaguKoB GyHKIHH ¢ ITOMOLIBIO
npeobpasosannit Bumga f(x) — f(x) + b; f(x) —

— flx +a); f(X) = Kf(x).

Cmpoums Tpaduku GyHKINH ¢ TOMOIIBIO IPeoOpa3o-BaHUH

sumga f(x) — f(x) +b; f(xX) = flx + a); f(X) — kf(x).

Cmpoums Tpaduk kBagpaTnaHoi pyHkuuu. [lo rpa-puxy
KBaJpaTUYHON (YHKIIMHU OMUCHIBATh €€ CBOH-CTBA.

Onucvléams CXeMaTHYHOE PACIIOIOKESHUE TTapadoJIbl
OTHOCHUTEJIFHO OCH aOCIIUCC B 3aBUCUMOCTH OT 3HAKa
crapiero Ko3gpOUIUEeHTa 1 AUCKPUMUHAHTA COOTBET-
CTBYIOILIETO KBAPaTHOTO TPEXWICHA.

Pewams KBafipaTHBIE HEPABEHCTBA, UCIIOIB3YS CXEMY
PpacIoIoKeHHs TTapaboIIbl OTHOCHTEIIFHO OCH a0CIIHCC.
Onucvigams TpaUIecKUil METOJT PEIICHHUS CHCTEMBI IBYX
YpaBHEHHH C JBYMsI [IEpEMEHHBIMH, METO/




i p 3 4 B
yeOHOTO [T0ICTAHOBKH M METO/{ CIIOXKEHHSI JJIsl PELIICHUsI CHCTe-
MaTepuaia MBI IBYX YPaBHEHHH C ABYMs IEPEMEHHBIMH, OJTHO W3
[KOTOPBIX HE SBISAECTCS IMHEHHBIM.
Peuwiams TEKCTOBBIC 33Jja4l, B KOTOPBIX CHCTEMA IBYX
KoHnTponbHas 1 1 N
6ora No 3 ypaBHEHHUH ¢ IByMs IIEPEMCHHBIMHU SIBIIACTCS MaTeMa-
abora Ne .
P THIECKOW MOJEINBIO pealbHOTO Mporecca, 1 HHTEpIIpe-
THPOBATh PE3yIbTaT PEIICHHS CHCTEMBI
DJIeMeHTbI IPUKJIAJTHOM
puiiaz 21 | 27
MAaTEeMATHKH
14 Maremaruueckoe 3 4 [Ipusooums npumepuvl: MATEMaTUUECKUX MoJieTIeH
MOJIeIIUpOBaHUE [peabHBIX CUTYAIlMii; MPUKIAIHBIX 33/1a4; PUOIIH-
PKEHHBIX BEJIMYMH; MCIIOJIb30BAHMUSI KOMOMHATOPHBIX
15 [[IpoueHTHBIE 3 4 "
bacué [IpaBHJI CYyMMBI M TIPOW3BE/ICHHS; CITy4aiHbIX COOBI-
YEThI .
THii, BKIIFOYast JOCTOBEPHBIE 1 HEBO3MOXHBIE COOBI-
16 |AOCOMOTHAS U OTHO- 2 3 [rust; OIBITOB C PAaBHOBEPOSTHBIMU MCXOJIaMH; TIPE]-
CUTCIIbHAsA TOrpeII- CTABJICHUSA CTATUCTHYCCKUX TAHHBIX B BUIC Ta6HI/IH,
HOCTH lTnarpamMm, TpauKoB; UCTIOIb30BAaHHS BEPOSTHOCT-
17 OcHoBHbIE TIpaBHUIIA 3 4 [HBIX CBOWCTB OKPYIKAIOUIMX SIBJICHHIA.

[koMOMHATOPUKH

Dopmynuposamy.
onpedenenus: aOCOTIOTHON MOTPEITHOCTH, OTHOCH-
TeIIbHOM IMOTPEITHOCTH, JOCTOBEPHOTO COOBITHS,




18

Uacrora u BeposiT-
HOCTb CITy4aifHOIro
COOBITHS

19

Knaccuueckoe orpe-
nesieHne
BEPOSATHOCTH

20

[HauanbHbIEe cBeeHU
0 CTaTUCTHKE

[ToBTOpEHME U cUCTe-
MaTH3anys y4eOHOro
MaTepHana

KoHTposibHas
paborta Ne 4

HEBO3MOYKHOTO COOBITHSI; KIIACCUUECKOE OIpEe/IeIICHUE
BEPOSITHOCTH,;

npasuia: KOMOMHATOPHOE TPaBHUIIO CYMMBI, KOMOWHA-
TOPHOE TPaBUIIO TPOU3BEACHUS.

Onucwvliéams 3TaNbl peLIeHUs NPUKIAAHOM 3anaun. [losacname
u 3anuceléams HOPMYITy CIOXKHBIX MPO-IIEHTOB. [IpoBOaUTH
IPOLEHTHBIE PAacy€Tbl C  HCIONb-30BAHUEM  CJIOXKHBIX
MPOLIEHTOB.

Haxooums TOYHOCT TPUOIIDKEHUS 0 TaOJIHIIe
MpUOIMKEHHBIX 3HAYCHUH BeJIMUMHBL. Vcrions30BaTh
pasnuygHble (POPMBI 3aMHCH TPHOIIKEHHOTO 3HAYE-HUS
BesimanHbBL. OIeHUBATH MPUOMIDKEHHOE 3HAYCHUE BEININHBI.

I1Ipo6ooump OTBITHI €O CiTydaHBIME UcXoaaMu. [osic-HATD 1
3anKuchIBaTh (OPMYITy HAX0XKICHHUS YaCTOTHI CIy4aiiHOTO
coObITHsI. ONUCHIBATh CTATUCTHYECKYIO OLIEHKY BEPOATHOCTH
ciydaifHoro co6bITHa. HaxoauTh BepOSTHOCTD CITy4aitHOTO
COOBITHS B OMBI-TaX C PABHOBEPOSITHBIMU HUCXOAAMHU.

Onucwviéamsp 3Talbl CTATUCTUYECKOTO UCCIIEIOBAHUS.
OdopmirsaTs HHGOPMAIIHIO B BUIE TaOJIHII

u nuarpamm. M3Biekars HHOOPMAIHIO U3 TaOIHUIl U
nquarpamMm. HaxoauTs ¥ MPUBOAKUTE PUMEPHI HCIIOJE-
30BaHUs CTATHCTHYCCKUX XaPAKTEPUCTHK




1 2 3 4 B
COBOKYITHOCTH JIJAaHHBIX: CpeJHee 3HauUeHHue, MoJa,
pa3Max, MenaHa BEIOOPKH
YucaoBblie 21 24 /Ip18o0ums npumepsl: IOCIEIOBATEIFHOCTEH; YHCIIO-
N0CJIe/10BaTeIbHOCTH BBIX TIOCJICIOBATEILHOCTEH, B 4aCTHOCTH apu(MeTnyie-
CKOW M T€OMETPUUECKON MPOrpeccuil;
21 [YucnoBble mocneno- 2 3 P POrp . .
FICTIOJIb30BaHMS MTOCIIEJOBATEIbHOCTEH B peabHON
BaTEIEHOCTH
PKU3HI; 331249, B KOTOPBIX PACCMATPUBAIOTCSI CyMMBI C
22  |Apudmernueckas 4 5  [peCKOHEYHBIM YHCIIOM CIIaraeMBbIX.
porpeccust Onucvigams: TIOHATHSA TIOCJIEIOBATEIEHOCTH, WICHA
0CJIeI0BATEIbHOCTH; CIIOCOOBI 3aJaHUS MTOCIIEI0BA-
23 CyMMa N nepBBbIX diie- 4 4
. TeTIBHOCTH.
HOB apudMeTnyecKon .
Boiuuciiams: 4IeHa T0CIIeI0BaTeIbHOCTH, 3a/laHHOH
porpeccuu .
(bopMyIoii N-ro 4ieHa UIn PeKyppeHTHO.
24  [Ceomerpuueckas mpo- 3 4  |[@opmynuposams:
rpeccus OIIpeAEIICHHS: apUPMETHIECKOH Iporpeccuu, TeoMe-
25 CyMMa N IepBbIX uJie- 3 3 [rpuuecKkoii mporpeccum;
HOB reOMeTPHUECKOi CBOWCTBA WICHOB apH(hMETHIECKON M TEOMETPHUIECKON
porpeccun [IPOTPECCHIA.
Badasams apu(HhMETHIECKYIO U TEOMETPUUECKYIO TIPO-
26 |Cymma OeckOHEYHOU 3 3

reoMeTpuye-

rpeccur peKyppPEeHTHO.
3anucvigams u noscuames GOPMYIIBI OOIIEro YieHa




CKOI POrpeccuy,
y KoTopoii |q| < 1

[loBTOpEHME U CUCTE-
MaTH3a1us y4eOHOTO
MaTepuaa

KoHnTponbHas
paboTa Ne 5

IloBTOpEHUE
H CHCTeMaTH3alus
yueOHOro MarepuaJa

10

24

Y ipakxHeHus
U1 TOBTOpPEHNS Kypca
anreOpeI 9 Kiacca

23

IToroBasi KOHTPOJIbHAS
pabota

apu(MeTHIECKON M TeOMETPHUIECKON POTpeccHii. 3arnchIBaTh
U JIOKa3bIBaTh: (POPMYJIBI CYMMBI N MEpP-BbIX WICHOB
apu(pMeTHYECKOI U TeOMETPUUECKOH Mpo-rpeccuii; HopMyIbl,
BBIpaXKAOLIME CBOMCTBA WICHOB apu(hMETHUECKOH 1
FEOMETPUYECKOH Mporpeccuil. Beraucnars cymmy
OCCKOHEUHOH reOMETPUIECKOM POTPeccHH, y KoTopoii [g| < 1.

[IpencraBnsaTh GECKOHEUHBIC TICPUOHMUCCKUE IPOOU B BHIC
OOBIKHOBEHHBIX







