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IlosicHuTEeILHAS 3aNIHCKA

IIporpamma noArGTOBUTENLHAIX KypCOB NpeIHa3HadyeHa Jyuis yJamuxcs 11-x
KJIACCOB CpeqHel (ITOJIHOM) IHKONBI W BBITYCKHMKOB PAa3HEIX JIET U MOXET OBIThH
HCIIonbk30BaHa i1 noaAroToBky K caade EI'D. Kype paccuntan Ha 32 4yaca.

I_Ie.l'lb INOATrOTOBHUTCIIPHBIX KYpCOB II0O Mar€MaTHKE — IIOMOYb a6PITypI/IeHTy
INOBTOPHUTH y‘-I€6HI:.IfI Mar€prall U NOAHATE YPOBCHL OCMBICIICHHA KOHKPCTHBIX
3HaHUMI A0 Takoro, KOTOpBIfI ITO3BOJIUT YCIICINHO COaTh 3K3aMCH.

Yr0o0HI JIOCTHYB IIOCTABICHHOMN e, HCO6XOI[I/IMO PECIIUTE PAL 3a4a4:

- co3/aTh TIIyOOKMHA ¥ HpOuYHBIA (yHIaMEHT ofIeMaTeMaTH4YeCKHX
3HaHWHA, HAa KOTOpEIN OYyIyT OmHpaThcs 3HAHHWA KOHKPETHHIX MaTeMaTHYeCKHUX
JTUCIUIUINH;

— CYIIECTBEHHO MOIHATH YPOBEHb 3HAHUH B 00JaCTH STUX KOHKPETHBIX
IOUCITUILIMH anreOpbl, FfeOMETPHH U Hadal MaTeMaTHYeCKOI0 aHaJIn3a;

— BEIpa0OTATh HABBIKM YETKOrO H3JIOXKEHHWs 3HAHMH, a TakkKe yMEHHE
aHaTM3UPOBATh U 0000IIaTh IOTyYEeHHBIEC PeIIeHNUS;

— BRIpAabOTaTh MOTHBAIMIO K 00ydueHMIO B JlumioMaTinieckoil AxageMuu
MU,

IIporpamMmmMa oxBaTbIBa€T BC€ TEMBl MIKOJBHOTO Kypca 3JIEMEHTapHOU
MaTeMaTHKH{, KOTOphIE OJDKEH 3HaTh a0UTYpHEHT ISl yCIELIHON IOATOTOBKHU K
eUHOMY TOCyAapCTBEHHOMY 3K3aMEHY.

IIporpamMma mpegHa3zHadeHa IS 3aKpelUieHNs 3HaHUM, yMEHHH M HABBIKOB
ciIymiareieii KypcoB IpH IIOATOTOBKE K chade eIUMHOIO TOCyAapCTBEHHOI'O
9K3aMeHa 3a Kypc MOJTHOM cpeHe MIKOJbL.

OcnoBHasg 3aJa4da [porpaMmsbl — q)OpMI/IpOBaHI/Ie IEJIOCTHOT'O IIpEACTABIICHUA
0 MaTeMaTuuecknit HAYKE TIOCPETCTROM MTPUMEHEHU] RHAHUN W HARKIKOR 1O
PA3JIMIHBIM TEMaM B pCIICHHUN HCOPAUHAPHBIX 3aJaHuH. KadecTBeHnnasi moaAroToBKa
a6I/ITypI/IeHTOB BO MHOI'OM 3aBHCHUT OT YMCHHUSA IPHUMCHATL HAKOIUICHHBIC 3HaHWA
npu pCICHHUN 3aI[aHHﬁ, TpCG}’IOH.IIfIX KOMIIICKCHOI'O I10AX04a, M HCIIOJIb30BaHMs
CHUCTEMBI HABBIKOB M3 Pa3JIMYHBIX pa3aciIOB IMKOJBbHON MaTeMATHKH.

[Iporpamma paccurTaHa Ha HPEIOCTABIEHHE BO3MOXHOCTU aOUTypHEHTaM
O00BEKTHBHO OIEHUTHh YPOBEHb CBOWMX 3HAHW, a TAK)XE ONPEAEIUTH CBOE MECTO
(pedTHHT) cpe MHOXeCcTBa aOUTYpPHUEHTOB, IPETEHAYIOMMNX Ha IOCTYIUIEHUE B
BY3.

TPEBOBAHI K YPOBHIO ITIOAI'OTOBKH BBIITY CKHUKOB

B pesynomame uzyuenus mamemamuku ciyulameitb Kypcoe 0014ceH



3HATHL/MOHUMATDH

— 3HaYeHHEe MaTeMaTUYeCKON HayKu ISt pelIeHus 3a/1a4, BOSHUKAIOIIUX
B TEOpMH U NPaKTHKe; IMIHPOTY U B TO XK€ BPeMs OrpaHHYEHHOCTH IPHMEHEHHUS
MaTeMaTH4YeCKIX METOJIOB K aHaJu3y U HCCIEOBAaHUIO MPOIECCOB M SBIECHUH B
IIpUpOJE U OOIIECTRE;

- 3HauYEHUE MPAKTUKUA U BOIPOCOB, BOZHUKAIOIMX B CAMOM MaTeMaTHUKe
sl GOPMHUpPOBaHUS W PA3BUTHS MaTEMaTHYECKON HAyKW; WUCTOPUIO DPAa3BUTHS
IOHATHS YKCHa, CO3IaHUs MaTEMaTUYECKOTO aHAIN3a, BOSHUKHOBEHUS U Pa3BUTHA
reoMeTpHH;

— YHUBEpCANbHBINI  XapaKTep 3aKOHOB JIOTHKM MaTeMaTUYeCKHMX
paccyXIeHui, X MPUMEHUMOCTE BO BCEX 00IaCTIX YETOBEYECKOM eI TENbHOCTH;

- BEPOSITHOCTHBIA XapaKTep pa3IMYHBIX IIPOLIECCOB OKPYKAIOLIETO
MHUpa;

AJITEBPA
yMeTb

- BBIIONHATE apumMeThyeckue [eHCTBUS, codYyeTas YCTHBIE H
[IACBMCHHBIE IIpUEMBI, INPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB;, HaXOIUTh
3HAYEHUS KOpHS HATypalbHOM CTENEHU, CTENEHU C PAllMOHAIBHBIM IIOKA3aTeNleM,
Jorapudma, HCHOIB3YS INPH HEOOXONAUMOCTH BBIYHCIUTEIbHBIE YCTPOMCTBA;
II0JIB30BATHCS OLIEHKOH U NIPUKUIKOMN IIpY NPAKTUYECKUX pacyeTax;

- HIPOBOJUTE 110 M3BECTHHEIM (OpMysIaM U IpaBHiaM NpeoOpa3oBaHUsA
OYKBEHHBIX BBIDOXEHHMH, BKIIOYAIOIIMX CTENEHHW, DPaJUKalbl, JOrapupMsl H
TpUTOHOMeTpUYeckye QyHKIUY;

- BEIUMCHATH 3HAUCHHMS UYHCJIOBBIX M OyKBEHHBIX BBIpa’KCHHH,
OCYILIECTBIISISI HEOOXOAMMEIE IIOACTAaHOBKY M IIpeoOpa3oBaHus;

- HCII0/1b30BATD npHoOpeTeHHbIEC 3SHAHHUA H YMEHHUS B nﬁaKaneCKoﬁ
AeSITeJIbHOCTH ¥ OBCEAHEBHOM *KU3HH IS

- NpaKkTHYeCKUX pacueToB 1o QopMynaMm, Bkmodas (HOpMyIbI,
COZePIKAIIHe CTeMeIlH, PaJHKAILI, JOTapH(MLI H TPHIOIIOMeTPH'IecKHe (QyIIKLIH,
UCIONB3ys TNPHU HEOOXOJUMOCTH ' CIPaBOYHBIE MaTephalbl M MPOCTEHIIHE
BBIYUCIIUTENBHBIE YCTPOHCTBA;

OYHKIINMA U IT'PAOUKN
yMeTh

— OIpeNeNsATh 3HaueHHe (QYHKIMM [0 3HAYCHHUIO apryMeHTa IIpH
Pa3NUYHBIX CIIOCO0ax 3aMaHus QyHKIHH;
— CTPOHUTH rpa®MKH U3YIeHHBIX (DYHKITHL;



- OIMCHIBATH MO rpaUKy NOBEICHNE U CBOMCTBA QYHKIIUM, HAXOOUTE IO
rpaduKy GpyHKIH HanOOIbIIMe ¥ HaMEeHbIIHe 3HaYeHNS;

— | pellaTh ypaBHEHHMs, IIPOCTEHINME CHCTEMB] YpaBHEHHMM, HCIIOJNIb3YsI
cBoicTBa QYHKIMH U UX I'padUKOB;

HCIIOJB30BATH ﬂpﬂOGpeTeHHble 3HaHUsd H YMCHHA B HpaKTH‘leCKOﬁ
JesITeJIbHOCTH H MOBCEJHEBHOM JKH3HM JJIs1

— ONMHMCAHUs C IOMOUIBIO (YHKIMH pa3HYHBIX 3aBHCHMOCTEH,
IIpe/ICTaBleHUs X rpaduIecKu, HHTepIpeTanuy rpaduKos.

HAYAJA MATEMATHYECKOI'O AHAJIN3A
yMeTh

- BBIUHCIIATh TPOU3BONHBIE 3JIEMEHTApHBIX GYHKUUH, HCIONB3YS
CIPaBOYHBIEC MaTEePUAIEI,

- UCCIIeIOBATh B IPOCTEHINNX CiIydasx (YHKIMA Ha MOHOTOHHOCTb,
HaxOIWTh HaWOONbIIME M HAUMEHBbIIHE 3Ha4deHUs (YHKUHH, CTPOUTH IpaduKu
MHOIOWJIEHOB H TMPOCTEHIINX palMOHANBHBIX GYHKIMA ¢ MCIIOJNBE30BaHUEM
anrapara MaTeMaTH4eCKOro aHaJIH3a;

— BEIYHCIIATh B MPOCTEHINHX ClOydasx IUIOMAaJd C HCIOJb30BaHHEM
IEPBOOOPA3HOIA;

HCNOJIB30BATh NPHOOpeTeHHble 3HAHUS H YMeHHsI B NpaKTHYecKoi
AesiTeIbHOCTH H MOBCEAHEBHOM XKU3HH I -

— PCIICHHA IIPpHUKIIAAHBIX 3aaad, B TOM quCIIC conajJIbHO-
OKOHOMHUYCCKUX H (1)H3H‘—I€CKI/IX, Ha HauOOIbIINE M HaWMEHBIIHE
3HAa4YC€HHUA, Ha HAXO0XOCHUEC CKOPOCTH U YCKOPEHUA,



YPABHEHUSI 1 HEPABEHCTBA
yMeTh

— peliatb  palMOHaNbHBIE, IOKa3aTelbHble M  JorapugmMudeckue
ypaBHEHUs U HEPaBEHCTBa, IPOCTENIIe HppallMOHaNbHble ¥ TPUTOHOMETPUIECKHE
YpaBHEHUS, UX CUCTEMEI;

- COCTaBJISITh YPAaBHEHUS M HEPABEHCTBA I10 YCIOBHIO 3a/(a4H;

- UCHONB30BaTh Uil HNpHONMKEHHOIO pelleHUs YpaBHEHHH U
HEpaBEeHCTB rpapuuecKuii MeTo;

- n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBAa pELIeHHN
IPOCTEUINNX YpaBHEHUN U UX CHUCTEM;

HCNOJIL30BATh NPUOOpPeTEeHHbIe 3HAHHS M yYMEHHMsl B NpPaKTH4YecKOH
JEATEJIbLHOCTH H MOBCEAHEBHOM KH3HM U

- IIOCTPOCHHA U UCCIICHOBaHHU HpOCTCﬁHIPIX MaTeMaTH4ICCKUX MOIICJICI‘/JI;

YJIEMEHTBI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEN

yMeTb

- pemiath npocTeire KOMOMHATOPHEBIE 3alauyl METOAOM Iepebopa, a
TaKXXe C UCIIOIB30BaHUEM U3BECTHHIX HOPMYI;

- BBIYUCIIATEH B MIPOCTEHIINX CITydasx BEpOSTHOCTU COOBITHI Ha OCHOBE
II0/ICYETa YUCciIa HCXO0B;

HCNOILIOBATH "pl’lOﬁpETeHHble JHAHUA N YMCHHA B npam‘uqecxoﬁ
JAesITeJIbHOCTH M NOBCEAHEBHOM KHU3HM JIJIS:

= aHajlu3a pCalibHbIX YHUCIOBBIX JaHHBIX, HNPEACTABICHHBIX B BHAC

JIiarpamm, rpaduKoB;
— aHaNW3a HHPOPMAITHH CTAaTUCTHUECKOTO XapaKTepa;

I'EOMETPUSA

yMeTh



- pACIIO3HABATH HA YePTEXax M MOJENSX IPOCTPAHCTBEHHBIE (POPMEL,
COOTHOCHTE TPEXMEPHBIE OOBEKTHI C UX ONUCAHUSIMH, H300paKEHHUAMH;

— ONMCHIBATh B3aUMHOE pPAcClONOKEHUE IPSAMBIX U IIIOCKOCTEH B
I'IpOCTpaHCTBe apryMeHTHPOBATh CBOU CYXJIEHH 00 3TOM PacCIOjIOKEHHH,

- aHATM3MPOBATh B MPOCTEHINNX Cllydasx B3aUMHOE paCIOJIOKEHHE
00BEKTOB B IIPOCTPAHCTBE;

- M300paXkaTh OCHOBHbIE MHOTOI'DaHHUKH M KDPYTJIBIE TENa; BBIIOIHATh
YEPTEXH 110 YCIIOBHSM 33124,

- CTPOMTH NPOCTEHINIME ceueHHs KyOa, IPU3MBI, IMPaMHIEL,

- peliaTh IUIAHUMETPHYECKHE M IIPOCTEHIINE CTEPEOMETPHYECKUE
3a/la4d H4a HaXOXJEHHE TIeOMETPHYECKHX BeNWYHMH (AJHMH, YIVIOB, ILIOLIAJEH,
00BEeMOB);

- HCIOIL30BATH  IPH  PCIICHHH  CTCPCOMCIPHYECKHX 3414’
IUIaHUMeTpUdecKre (GpaKkThl 1 METOJIBI;

- IIPOBOJIMTH JIOKa3aTebHbIE PACCY KJIEHHs B XO/I€ PEIIEeHHs 3a/1aY,

HCI0JbL30BATH NpPHOOpeTeHHbIE 3HAHHA H YMEHHS B INPaKTHYECKOH
AeATEeJHLHOCTH H NOBCEAHEBHOM MHU3HH JId

- UCCCAOBaHus  (MOIENHPOBAHUSA)  HECIOXKHBIX  NPaKTHYECKHX
CHUTyalMil Ha OCHOBE M3y4eHHBIX (POPMYI K CBOUCTB (UIYDP; BBIUKMCIIEHHS 00BEMOB
U IUIOIIael NOBEPXHOCTEN MPOCTPAaHCTBEHHBIX TeJl MPH PEIIEHUM NPAaKTHIECKUX
33/a4, WCIOOJB3Ys IIPA HEOOXOJVMMOCTH CIPAaBOYHUKHA UM BBIYMCIMTENIbHbIC
YCTPOWCTBA.

®OPMA OPTAHU3AIIMA YYEBHOI'O ITPOIIECCA

[TporpamMma npexycMaTpuBaet u3ydeHHe npasmil ciadu EI'D, 3HaKOMHUT co
crenudukanueii KFIMoB, M03BOJSIET OpPraHHM30BaTh H3yYE€HHE M IIOBTOpEHUE
MaTepuana OJoKkamMd B COOTBeTCTBHM ¢ Tumamu 3azanmii EI'D. Ilporpamma
IpeAnoNaraeT HCIHOIb30BaHWE pPasHOOOPasHBIX (OpM  pPabOTHL  3JEMEHTHI
JIEKIMOHHBIX 3aHATHH 10 TEOPETHUECKOMY OJIOKY 3HaHHA, IPaKTHYECKUE PAOOTHI C
3aJJaHMAMH Pa3HOM CIOXHOCTH, CaMOCTOsTeNIbHas paboTa ciyliaTesei KypCOB,
IPOBeIeHNe KOHTPOJIBHBIX CPe30B B opMate 3aaanuil EI'5.

IVIAHUPYEMBIE PE3YJIBTATBI
B npouecce o0y4enns obyuaromuecs NpuoOPETAIOT ClIeayIolue yMeHHsI:

- peliaTh ypaBHEHHs, HEpaBeHCTBA M HX CHCTEMBI, H300paxarh Ha
KOOPIMHATHO IJIOCKOCTH MHOXECTBA PEIIECHHUN;

- HCCJIe0BaTh YPaBHEHUs], HEPaBEHCTBA;

— peliaTe 3a7auy IOBBIIIEHHOH CIIOKHOCTH;



— oBlameTh OOmMMMH MeTodaMH TeoMmeTpuu (mpeoOpaszoBaHUl,
BEKTOPHBIH, KOOPIUHATHEIN) M IPUMEHSTh MX TMPH PEIICHUHd TeOMETPUYECKHX
3amad; _

— aHAIM3UPOBATh MOYUYCHHEIH pe3ylbTar;

- IPUMEHSATh HECTAaHAAPTHBIE METOJbI TPH pEeLIeHUU YpaBHEHUH,
HepaBeHCTB, 3a/1a4.

B peszynomame o0byuenus yuenux O0O0MdiCEH UCNONL308AMb NPUOODEmEHHbIE
SHAHUA U YMEHUA 8 NPAKMUYECKOU 0esmeNbHOCINU U NOBCEOHEBHOU ICUSHU OIS

- NPaKTHYECKUX pacdeToB 10 ¢opMymnaM, BKmodas ¢GOpMyJsl,
collepXXalnue TpPUroHOMeTpudeckue QyHKIINMY;

— ONMMCAaHUSA C TMOMOIIBI0 GYHKUMHA pa3IMYHbIX 3aBUCHUMOCTEH,
NpeJICTaBJIeHHUs X TpadUIecKd, HHTEPIPETAIMN IPadQHKOB;

— pelleHns IPUKIIaTHEBIX 33/1a4, B TOM YHCJIe COLUATIbHO-3KOHOMUYECKUAX
U (uspyeckux, Ha HauOOJIbIINE W HaUMEHbBIIME 3HAUYEHWs, Ha HaxOoXAeHue
CKOPOCTH U YCKOPEHHS;

- BBIMHCIICHHS 00BHEMOB Y IO el TOBEPXHOCTEN NPOCTPaHCTBEHHBIX
TeJ MPH PeilleHNH MPaKTHIECKUX 3a/1ay;

- MIOCTPOEHHUS 1 UCCIEeIOBAHUS MPOCTEHIIINX MaTeMaTHYECKUX MOJENeH.

IIporpamma

1. Beeaenne (14). Llenu 1 3agaun usydaeMoro Kypca. 3HaKOMCTBO € IIOCJICHEN
neMoBepcuei, komubukaropoM u cnenuduxanuerr EI'D. OOydeHme 3anoIHEHHIO
6mankoB EI'D. [ToaroroBka k 3amanusaM yposHs B.

2. IIpeoGpa3oBanue apudMeTHIECKHX U ajreGpanyecKux BoipakeHuii (14.)

Hambomprumit  oOmuid nenurtenb, HaWMeEHbIee oO0Iee kpartHoe. Moxyib
(abcomroTHas BETWMYHMHA) ACHCTBUTEIBHOTO YHCIA U €r0 TeOMETPHYECKUH CMBICIH.
[IporenThl, mnpomnopiuu. YucinoBble H OyKBEHHBIE BBIpRKEHUSA. PaBeHCTBO M
TOXIecTBO. POPMYIIBI COKpallleHHOTo YMHOXKeHUs. CBOMCTBa cTeneHeld 1 JEHCTBHUA C
apudMeTHueckuMH  KopHsAMH. CTemeHp ¢ palMOHaIBHBIM  II0Ka3aTelleM.
Apubmernueckuit kopeHb. Jleiicteusa Han apudMeTHUeCKUMHU KOpHAMU. BuineneHnue
MOJHOTO  KBaJpara B  IOJKOPEHHBIX  BhpaxeHusx. OcBoboxIeHWe  OT
HPPaAIlMOHAILHOCTHA B 3HAMEHaTeNe. YTpOIeHHe UppalliOHABHBIX alre0pandecKux
BBIp&XCHHUH M BRIPOKEHHUH, COAEpKAIIUX HEM3BECTHOE 0] 3HAKOM MOJIYJIA.

3. IIporpeccuu M TeKCTOBBIE 3a4a4H (2 4.)

IToHATHE © YHCIOBOIl IOCIENOBATENBHOCTH M clocobax ee 3aJaHus.
Apudmernyeckass Tporpeccus, ompezesieHue U cBoidctBa. DopMyna n-ro 4ieHa H
CYMMBI TIEPBBIX 7 WIEHOB IpOorpeccud. I'eoMeTpuueckas Mporpeccus, OnpenelIcHuUe,



cBoiictBa. dopMyia #-ro ujaeHa U CyMMEI IEPBBIX 72 WICHOB HNporpeccuil. beckoHeuHo
yOBIBaIOIas reoMeTpudeckas mporpeccus, ee cymma. Cxema pemeHus TeKCTOBBIX
3aJay. 3ajadyd, CBsA3aHHbIE C I[IOHATHEM «KOHUEHTpallus» U «IIPOLEHTHOE
colepxanrey. 3aauy Ha JBHKEHHE, paboTy U IPOU3BOIUTEILHOCTE TPy /Id. 3a1aun Ha
IIPOLEHTHBIN MPUPOCT Y BEIYHUCIIEHHE CIIOKHBIX IIPOLIEHTOB.

4. PantuonasibHble ypaBHeHus (1 4.)

PaBencTBO, TOXHECTBO, ypaBHeHHMe. KopeHb ypaBHeHHs. PaBHOCHIIBHBIC
YPaBHEHUS M HEpPAaBHOCWIbHBIE NpeoOpa3oBaHUS INpPHU pENICHUH YypaBHEHHIL.
Pacmmpenne u cyxeHwe o0JacTH JOIMYCTUMBIX 3HAueHUH ypaBHeHus. JIuHeiHbie
ypaBHeHUs. YpaBHEHHs ¢ napaMeTpoMm. KBanparHeie ypaBHeHHs. [IMCKpUMUHAHT.
QdopMmyna Iy pelueHHs KBaApaTHBIX ypaBHeHwid. Teopembl Buera, mpsiMas u
oOpatHas. PasnoxeHue KBaJpaTHOrO TpexXwWieHA Ha JHUHEHHBIE MHOXHUTEIH.
buxBanparHeie ypaBHeHus. PanuoHanpHBIE ypaBHEHHS. MHOrowieH ¢ OJHOHM
nepemenHoil. KopeHp MHorouwieHa, teopema besy, pasmoikeHue MHOrouwieHa Ha
MHOXUTEIIH.

S. AureGpandyeckue ypaBHeHHsi M CHCTeMbl ypaBHeHuii (1 4.)

HppatuoHabHble ypaBHEHMs, 001acTh NOIyCTHMBIX 3HAYEHHWNA. YpaBHEHMS C
[apamMeTpoM M ypaBHeHHs C MmomyneM. Cucremsl ypaBHeHuidl. CoOBMeCTHBIE U
HECOBMECTHBIE CHCTEMBI ypaBHeHUH. OmnpeneleHHbIE W HEONpeNeNeHHbIE CHUCTEMBI
ypaBHeHu#. CHCTeMBl [BYX JHMHEHHBIX YpaBHEHMA C OBYMS HEHU3BECTHBIMH.
I'padmueckuit cnoco6 pemenus. JInHelHbIe CHCTEMBI C TapaMeTpoM. PasnuuHbie
CHCTEMBl ypaBHEHMN (palMOHANbHBIE U HppaloHaibHbIe). CHCTEMBl YpaBHEHUH C
apaMeTpOM.

6. Panmonanbubie HepaBeHcTBa (14.)

UncnoBeie HepaBeHCTBa, X cBoicTBa. HepaBeHCTBa ¢ OQHON mEepeMEHHOM,
PaBHOCHUIIBHBIE IpeoOpa3oBaHUs HEpaBeHCTB. PelieHue KBaJpaTHBIX HEPaBEHCTB,
pallMOHAIBHBIX HepaBeHCTB. Meron wuHTepBasioB. CHCTEMBI palOHAIBHBIX
HEpaBeHCTB. PaBHocmibHBIE 1IpeoOpasoBaHust cucTeM. COBOKYNHOCTH CHCTEM
HepaBeHCTB. HepaBeHCTBa ¢ mapaMeTpoM.

7. Anrebpanyeckne HepaBeHcTBa (14.)

HppanmonanpHele HepaBeHCTBA U WX cucTeMbl. OOacTe AOIMyCTUMBIX
3HaueHui. HepaBeHcTBa, copepxaliye 3HaK MOIYJIs, ¥ UX cUCTeMBL. CXEMBI penIeHus.
PaBHOCUNBHEIE IpeoOpa30BaHUsA HEPABEHCTB M CHCTEM HEPaBEHCTB, HEPABEHCTBA C
apaMeTpoM.

8. IIpeoGpa3oBanne TPUTOHOMETPHYECKHX BhipaxkeHui (14.)

Ilonarve yrma w Oyru, X rpagycHas W paauaHHas Mephl. OmpenerneHue
TPUTOHOMETPUUYECKUX (QYHKIMI YMCIOBOTO apryMeHTa: CHHYCa, KOCHHYCa, TAaHreHca U



KoTaHreHca. [IpOMEXYTKH COXpaHEeHHs 3Haka Ul TPHTOHOMETPHUYECKUX (QyHKIUH.
BrIunciieHHe 3HaUCHUH TPUTOHOMETPUIECKIX BhIpaXKeHuH 6e3 Tabmul. 3aBUCHMOCTh
MEXIy TPHTOHOMETPHUYECKUMHM GYHKIMSIMH OfHOro aprymenta. OcCHOBHoOe
TPHIOHOMETPHYECKOE TOXKIAECTBO. UETHOCTh, HEYETHOCTh. [[EpHOOMYHOCTD.

®opmyisl caoxenuns. opMyiisl npuBeneHus. TpuroHoMeTprdeckre QyHKIHUI
JIBOMHOTO ¥ IIOJIOBUHHOTO apryMmeHTa. IlpeoGpasoBaHHEe CyMMBI U Pa3sHOCTH
TPUTOHOMETPUYECKUX QYHKIMI B IPOU3BEICHHE U 0OpaTHO.

Omnpenenienne OOpaTHBIX TPUTOHOMETPUYECKHX (YHKIUI: apKCHHYCa,
apKKOCHHYyCa, apKTaHreHca, apKKOTaHreHca. HaxoxleHne TpHTOHOMETPHYECKHX
GYHKITHIA OT 06paTHBIX TPUTOHOMETPAYECKHX (DYHKITHH.

9. TpuroHoMeTpH4yecKHe ypaBHeHHs U HepaBeHcTBa (14.)

Pemesrie TpOCTEHINMX TPUTOHOMETPHUYECKUX YypaBHEHMH. OCHOBHBIE THIIBI
TPHTOHOMETPHYECKUX YPAaBHEHHH M METOIBI MX PEIICHHUA: METOJ JONOIHHUTEILHOIO
yIja; 3aMeHa TNepeMeHHON B YpaBHEHMSAX BHUIA ; IOHIKEHHE CTEIICHH ypaBHEHHMS
IIEPEeX0IOM K KpaTHBIM yIjlaM; OJHOPOJHBIE TPUTOHOMETPUYECKHE YpaBHEHMS;
BEIp@)KEHHE TPUTOHOMETPHUECKUX QYHKIHI yepe3 TaHI€HC II0JIOBUHHOIO apryMeEHTa.
VYpaBHeHw, coJiepXxarue obpaTHBIE TPHUTOHOMETPHUECKUE bYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA. '

10. IIpeobpa3zoBaHue JorapupMuuecKHX U NMOKAZATEIBbHBIX BbIPAXKEHHH

(14.)

JlorapudMbl, OecATHYHbIE U HaTypalibHble Jorapu¢mel. Jlorapudmsl
ITPOM3BEICHHS, JACTHOTO, CTENeHU U KOpHsA. OCHOBHOE JIorapu(pMuUIecKoe TOXKIECTBO.
ITepexon x HOBoMy ocHoBaHuto. IlorenuupoBanue. IlpeobpazoBaHue noKasaTenbHBIX
BEIpakeHuid. [IpeoGpasoBanye cMeIIaHHbIX BBIpaKEHUH.

11. Jlorapudmudeckue u nokasarejbHble ypaBHeHus (14.)

[lokazarenpHble ypaBHeHHs, Jorapupmudeckue ypaBHeHHs. IIpocreiimee
ypaBHeHue. [Ipuemsl cBeneHns ypaBHeHuUs K npocreiimeMy. CMelIanHble ypaBHEHHMS]
L]
Y YpaBHEHHS C ITapaMeTPOM.

12. Jlorapudgmuuyeckue H TMOKa3aTeJbHbIE HEpPaBeHCTBA M CHCTEMBI
ypaBHenui (14.)

ITokazarenpHple HepaBeHCTBA. Jlorapupmumdeckue HepaBeHCTBA. CMeNIaHHBIE
HepaBeHCTBA. JlorapudmMuyeckue U OKa3aTelIbHBIE CHCTEMBl  YpaBHEHHIA.
HepageHncta ¢ mapamerpoM. CUCTEMBI ypaBHEHUH ¢ TapaMeTpOM.

13. ®ynxnuu 1 ux rpapuxu (14.)

[TonsaTre dYMCIOBOK (YHKUMH, CIIOCOOBI 3adaHMs, OONAcTh OIpEHeNICHNUs,
obnacte 3HaueHwit ¢yHKumH. [padux ¢ymxmum. OOmue cBoiicTBa GYHKIHUH:



IPOMEXYTKA 3HAaKOIOCTOSHCTBA, MOHOTOHHOCTh, OTPAaHHYEHHOCTb, YETHOCTH,
HEYETHOCTh, INMepuoaudHocTh. [lonatue oOparHOU ¢yHkimu. ['paduxu npsmMoi H
obpatHo#t pyHKUIMH. DneMeHTapHbIe GyHKIUH. [IpeobpazoBanus rpadukoB GHyHKITHIA:
CHBUT BJOJb OCeH KOOPIMHAT, PACTSHKEHHE M CXKaTHE BIOJNL OCEH KOOPIHMHAT,
npeoOpa3oBaHus, CBSI3aHHBIC C HATHYMEM 3HaKa MOOYJISL y apryMeHTa UK (QyHKLIHH.

14. UccaenoBanne pynxuuii (14.)
VYpaBHeHue kacarenbHO! K rpaduxy QyHKIHU.

IlpaBuna BBIYKCIICHUS MPOM3BOJAHBIX: IIPOM3BOIHBIE CYMMBI, Pa3HOCTH,
TIPOM3BENECHUS U YacTHOro AByX ¢(yHkumid. Tabmuna npousBoaHbix. IIpousBomHas
cIokHOI QyHKIH, MakCHMyMBI H MEHIIMYMBI (3KCTPEMYMBI) (PyHKIIIH, TPOMEKY TKH
Bo3pacTaHHs M YyObBamua. OOmas cxema TIoOCTpoeHHs TIpaukoB QyHKIHI.
HaxoxieHde HauOosblIero M HAUMEHbLLErO 3HayeHuBl (QyHKUMM Ha  Orpeske.
IIpuMeHeHrEe TPOU3BONHON AJIA pelieHus 3a1ad.

15. Ilnannmerpus. OcHOBHbIE NOHATHA (24.)

CMexHbIe 1 BEpTUKAIbHBIE YIIIbL, UX CBONCTBA. IleprieHnuKynsIp 1 HaKJIOHHAs.
CBOHCTBO CEpeIMHHOIO NEPNEHANKYJApa K OTpe3Ky. IIpusHaku MapajuieIbHOCTH
npsameix. Teopema @aneca. CBOUCTBO CpelHEM IMHUM TPEYTOJNbHUKA. TPEyroJbHUKHY.
[TpuzHaku paBeHCTBA TPEYroJbHUKOB. [IpaBUNbHBIL TpeyronpHuK. PaBHOOEIpEHHBIN
TPEYTOJBHUK M €T0 CBoiicTBa. Menuana, 6uicceKTpuca, BEICOTa TpeyroiabHuKa. CyMMa
BEIIMYMH BHYTPEHHHUX YIJIOB TPEYTOJBHMKA M BBIIYKIOIO MHOTOYTOJIbHUKA. TeopeMa
O BHEIIHEM yIUIe TpeyroyibHuKa. CBOMCTBA YTJTIOB ¢ COOTBETCTBEHHO MTapaJLIENIbHBIMU
U TIEepIeHAUKYJSPHBIMU CTOPOHaMH. TeopeMbl CHUHYCOB M KOCHHycOB. PemieHue
TPEYrONbHUKOB. [ IpAMOYTONBHBIA TPEYTOIbHUK U METPHYECKHE COOTHOIIEHUS B HEM.
Karer u runorenys3a. Teopema IIudaropa. IlpusHaku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOIBHUKOB. OKpYKHOCTb, KPYT.

16. Hnanumerpus. Paznudnbie reomerpudyeckue (pUrypbl Ha IJIOCKOCTH
(24.) - -

ITapannenorpammM, cBoiicTBa U NpU3HaKH mapauienorpamma. IlpsmoyronsHuk,
poMO, kBazpar, Tpamerus. CpenHsist iuuus Tpanenun. CBOHCTBO quaroHaiel B pomoe.
BrivcaHHble M ONMCAHHblE MHOTOYTOJIBHMKHM. (BOMCTBO 4eTHIPEXYTOJIbHUKA,
BIIMCAHHOTO B OKPYXHOCTh. CBOMCTBO UETHIPEXYTOJBHUKA, ONMCAaHHOTO BOKPYT
okpyxHocTH. OKpYKHOCTb, BIMCAaHHAs B TPEYTOJBHUK, €€ IIeHTp U paauyc. ILromans
TPEyroJIbHUKa, HapamierorpaMmma, pomba, NpsMOYrolbHUKa, Tpamenuu. [[nuHa
okpy>xxHocTH. Ilmomanp kpyra, IIoMaab CEKTOpa.

17. BekTOpbI HA IJIOCKOCTH H B npocTpancTBe (14.)

BCKTOpBI Ha IINIOCKOCTH HU B IIPOCTPaHCTBE, JINHEHHbIE oncpalii Haxl
BEKTOpaMHU: CIOXCHHUC, BbIYMTAHHUE, YMHOXCHHE Ha YHCIO. MCTO,I[ KoOopauHar Ha
INIOCKOCTH H B IIPOCTPAHCTBE. Paccrosiue MEXAY TO4YKaMHM Ha IDIOCKOCTH H B



npocTpancTee. JIMHEHHBIE Onlepalliy Hajl BEKTOpaMHK B KOOpIWHATHOU dopme. [mna
BekTopa. CKaJsipHOE IIPOU3BEICHNUE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEX/Yy BEKTOPaMHU.
Y cnoBus IEPIEHIUKYISIPHOCTH M KOJUTHHEAPHOCTH BEKTOPOB.

18. Crepeomerpus (4 4.)

ITpsiMBIE U TTOCKOCTH B IIPOCTpaHCTBE. B3auMHOE pacnosoXKeHUeE ABYX IPAMBIX,
IBYX IUIOCKOCTEH, PSMOU ¥ IIOCKOCTH B MIPOCTPAHCTBE. YTON U PacCTOAHUE MEXKIY
CKpEIUBAIOIIMMHUCS TpSIMBIMU. IIpU3HaKky MapajuieIbHOCTH NPSIMOM U ILIOCKOCTH,
OBYX Iutockocteil. IIpu3Hak nepneHIuKyISpHOCTH NMpPsMOi U IUTOCKOCTH. Teopema o
TpexX MepHeHAuKysapax. Yroil MexODy npsMoii u  IUlockocTero. IIpu3Hak
NEPIEHIUKYIAPHOCTH NIBYX IUTockocTel. MHororpaHHuku. [lpusma, BHABI IPU3M:
IpsiMast ¥ MpaBUWIbHAS IPU3MBL, TapaJUIeNienuIIe]l, IPSIMOYTOIbHBIN Napajielenuue.
ITupamupa. Inomans moBepxXHOCTH U 00BEM MPU3MBL, TApAIUIENCIUIENA U IIPAMHUIBL.
Tena Bpaienus (LUIHHAD, KOHYC U map). [Lromans moBepXHOCTH B 00beM LIAIHUHADA,
KOHyca, ycedeHHOro KoHyca. Cdepa, mapoBoii cekTop, mapoBoii cermeHT. ILnomans
ITOBEPXHOCTH cephl, 00BEM 1Iapa.

19. KomnexcHass moaroroska k EI'D (8 u). Tpenumnr B ¢opmare EI'D.
NHpuBnyansHas KOppeKuus omuboK.

YuyeOHbIi J1aH

IIporpaMMBbI JOTIOTHUTENEHOTO 00pa3oBaHusl 10 AUCIUILUIAHE «MaTeMaThka» B
pamax nmoarotoBku Kk EI'D

[IponoyxuTebHOCTh O0OyUeHHs: 32 aKaJleMAIeCcKHX Yaca.

Haumenoranue dopma
Tpynoemxocts, CamocrosTensH
paznenoB U y4yeOHBIX Jlexknus | IIpakTuka aTTecTallu
Jac. I as pabota

JUACITAINIAH H

Nenr
\Iit

Bsenenue s
Ciyliareneu mo
1 | oCHOBHBIM pazjenaM 1 1
IIporpamMMBbl
«Maremartukay
[IpeobpazoBanue
apuPMETHIECCKUX U 1 1
anrebpanyecKux
BBIPKCHUI
IIporpeccuu u 5 1 1
TEKCTOBBIE 3aJa4H
PanmoHaneHEBIE 1 ]
ypaBHEHHUSI

TECT

TECT

TECT




Asrebpandeckue
YpaBHEHUS U
CHUCTEMBI YPaBHEHHIHA.

TECT

PamuoHanbubeie
HEpaBeHCTBA

TECT

Anrebpanueckue
HEepaBeHCTBA

‘TECT

IIpeoGpazoranue
TPUTOHOMETPHYECKHX
BBEIp@)KEHU I

TECT

Tpuronomerpuyeckue
YpaBHEHUS U
HEpaBEHCTBA

TECT

10

IIpeoGpazoBanne
JorapupMuIecKux
BBIPKEHHH

TECT

11

Jlorapudmuyeckue u
NIoKa3aTeIbHEIe
ypaBHEHHS

TECT

12

Jlorapudmugeckue u
NoKa3aTeNbHbIe
HEPaBEHCTBA U
CHCTEMBI YpaBHEHUH

TECT

13

OYHKIMY ¥ UX
rpadbuku

TECT

14

Uccnemopanue
GbyHKIMH

TECT

15

ITnaaumerpus.
OcHOBHEBIE ITOHIATUSA

TECT

16

IlmaguMerpus.
Paznuunrie
reOMETPUUYECKHE

burypsl Ha
IUTOCKOCTH

TCCT

17

BexkTopt! Ha
IJIOCKOCTH U B
IPOCTPAHCTRE

TCCT

18

CrepeomeTpus

TECT

19

KoMmrmexcaas
noaroroska kK EI'D

OK3aMeH B
¢dopme
TecprOBa
HHE
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