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[NOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma o00meoOpa3oBaTenbHON y4eOHOW JUCIHMIUIUHBI «MaTemaThka:
anrebpa W Hayaja MaTeMAaTUYECKOrO aHalu3a; reoMeTpus» (mamee - «MaremaTukay)
npeaHasHadyeHa Juisi  u3ydenuss wmarematuku B [AIIOY PX  CIIT, peanusyromiero
o0pa3oBaTeNbHYI0 MPOTpPaMMy CpEIHEro o0miero oOpa3oBaHHS B TpEIeliax OCBOCHUS
OCHOBHOU mpodeccruoHanbHOl o0Opa3oBatensHoi mporpammbl CIIO mo cnenuanbHOCTH
23.02.03 Texnuueckoe oOCTy>KMBAaHUE U PEMOHT aBTOMOOMIIBHOTO TPAHCITOPTA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero oopazoBaHus,
MPEIBSABISEMBIX K CTPYKTYPE, COACPKAHHUIO U Pe3yIbTaTaM OCBOCHHS y4eOHOW MUCIUILTAHBI
«MartemMaTHKa», B COOTBETCTBUH C «PEKOMEHIAIUSIMU MO OPTaHU3AINUU TOJYICHUS CPEITHETO
obmero oOpa3oBaHMsl B TMpeelaXx OCBOSHHUS O00pa3oBaTENbHBIX MPOTPaMM  CPEIHEro
npodeccnoHanbHOr0 00pa3oBaHHs Ha 0a3e OCHOBHOrO 0OIIEro oOpa3oBaHHS C YYETOM
TpeboBaHui (henepanbHBIX TOCYIaPCTBECHHBIX 00Pa30BATEIbHBIX CTAHAAPTOB M IOJTy4aeMOM
npodeccud WM CHEIUATBHOCTH CPEAHETr0 NPOPECCHOHATBHOIO 00pa3oBaHUs» (ITMCHMO
JlemaptamMeHTa TOCyJapCTBEHHON MOJUTUKUA B cdepe MoArotoBku paboumx kaapos u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copmepxanme paboueil mporpammbl  «MaTemaThkay HampaBIICHO Ha JIOCTH)KCHHE
CHEAYIOUIMX LeJei:
* oOecrieueHne CcHOPMHUPOBAHHOCTU TMPEJICTABICHUA O COIUAIBHBIX, KYIbTYPHBIX U

HCTOPUYECKHX (haKTOPaX CTAHOBJICHUS] MATEMATHKU;

* oOecrieueHre cOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUIESCKOTO M MaTEMaTHIECKOTO

MBIIUICHHS,

* obOecrieueHne c(HOPMHUPOBAHHOCTH YMEHUN TMPUMEHSATh TMONYYEHHBbIE 3HaHUS TpU
peIIeHUH Pa3INnYHbIX 33/1a4;

* oOecrieyeHue CcHOPMUPOBAHHOCTH TPEJACTABICHHM O MaTeMaTHKE KakK 4YacTH
00I1eYeI0BeUeCKO KyJIbTYpPhI, YHUBEPCATLHOM SI3bIKE HAYKH, IIO3BOJISIONIEM OIUCHIBATH

Y U3y4aTh peajbHbIC TIPOIECCHI U SBICHHUS.

B mporpamMMmy BKIIIOYEHO conepikaHUe, HalpaBiIeHHOE Ha (OpPMHpPOBAHHE y CTYICHTOB
KOMITIETeHIUI, He0OXoMUMbIX 1jis KadecTBeHHOro ocBoenuss OIIOIT CITIO na 6a3e 0CHOBHOTO
o0uiero oOpa3oBaHus C MOJy4YEHUEM CpeJlHEro ooiiero oopazoBaHusi, IPOrpaMMbl TOJATOTOBKU
CIEIMAIIMCTOB cpeaHero 3BeHa mo crenuaibHocTH 23.02.03 TexHuveckoe 0OCITy)KHBaHHUE H

PEMOHT aBTOMOOMIJIBHOTO TPAHCIIOPTA.



OBIAS XAPAKTEPUCTUKA YUYEBHO! JIUCLIWITJIMHBI

«Maremaruka: aﬂre6pa 1 HavdaJla MaTCMAaTUYCCKOI'0 aHaJIn3a; rCOMCTPUI»

MaremaTrka sBisieTcss (yHIaMEHTaIbHON 001Ie00pa3oBaTeNbHON AUCIUIUIMHONW CO

CJIOKHUBIIUMCA YCTOfIqI/IBBIM COACPIKaHUEM U O6H.[I/IMI/I Tpe60BaHI/ISIMI/I K IIOAT'OTOBKC

oOyJaronmxcs.

HSyquI/Ie MaTeMaTUKH HMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT HpO(bI/IJ'ISI

npo¢eCcCHOHATBLHOTO 00pa30BaHusl. DTO BBIPAXKACTCS B COACPIKAHUHN 00YUEHUs, KOTMIECTBE

4aCoOB, BBIACIIKICMBIX Ha HM3YUCHUC OTACIBHBIX TEM IIPOrpaMMBEIL, I‘JIy6I/IHC X OCBOCHHA

CTyACHTaMU, obbeMe U XapakTepe IMPAKTHUYCCKUX 33H5ITHI>1, BHUaax BHanHHTOpHOﬁ

CaMOCTOSITEILHOM pa6OTBI CTYACHTOB.

]_IGJII/I HN3YUCHUA MATCMATUKU PCATUIYIOTCS B YCTBIPCX HAIIPABJICHUAX

1) oOmiee npezcTaBicHUEe 00 HASIX U METOIaX MAaTEMAaTHKH;

2) MHTEJUICKTYaJIbHOE Pa3BHUTHC;

3) OBJIaICHUC HCO6XOI[I/IMBIMI/I KOHKPCTHBIMU 3HAHUAMU U YMCHUAMU

4) BOCIIUTATEIBHOE BO3JICHCTBUE.

N3ydyenne MmareMaTuku Kak poduiabHOM 001eo0pa3oBaTeIbHON YIeOHOM TUCIIUTUIHHEI,

y‘II/ITBIBaI-OH_Ieﬁ CHCHI/I(bI/IKy OCBauBAaCMbIX CTYACHTaMH CIICHHNAJIBbHOCTHU CHO,

o0ecreunBaeTcs:

BBIOOPOM PA3JIMYHBIX IMOX0/I0B K BBEACHUIO OCHOBHBIX TTOHSITHH;

dbopMHpOBaHMEM CHCTEMBbI YYEOHBIX 3a/aHuii, obOecmeunBaromux 3SPPEeKTUBHOE
OCYIIIECTBIIEHUE BBIOPAHHBIX LIEJEBBIX YCTAaHOBOK;

oOoramieHreM CIeKTpa CTUJeH y4eOHOUM IesSTeNbHOCTH 3a CYeT COTJIacOBaHUS C

BCAYIINMHU ACATCIBHOCTHBIMU XapPaAKTCPUCTUKAMU BI)I6paHHOI\/JI CIICHHUAJIbHOCTH.

Ilpogpunvnaa cocmasnarouwiasa orpaxaercs B TpeOOBaHUAX K MMOATOTOBKE 00yJarOMIUXCs

B 4aCTH:

oOmell  cucTeMbl  3HaHUWIl:  coJepXaTeibHble  HPUMEPbl  HCIOJIb30BAHUS
MaTeMaTUYeCKUX UJIeH U METOOB B MPOo(ecCroHaIbHON 1eATENbHOCTH;

YMEHHMI: pa3anune B ypoBHE TPEOOBAHUHN K CIOXKHOCTU IMPHUMEHSEMBIX alITOPUTMOB;
NPAaKTUYECKOI0  HCIONB30BaHMs ~ NPUOOPETEHHBIX  3HAHUH M yMEHUI:
UH/IMBUYAJIbHOTO y4eOHOro OIbITa B MOCTPOCHHHM MAaTEMaTHMYECKHX MOJENeH,

BBITIOJTHCHHH HUCCICI0BATCIIBCKUX ITPOCKTOB.

Conepxanne ydeOHOW IUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU

COACPIKATCIIbHBIMU JINHUAMU O6y‘-ICHI/I$I MAaTEMAaTHuKE:



e ajreOpanyeckas JIMHUS, BKJIIOYAIOIIAs CUCTEMATH3AIMI0 CBEICHUH O 4YHCIaX;
U3y4eHHE HOBBIX M OO0OOIICHHWE paHee H3YYCHHBIX oOnepaunuii (BO3BeAECHHE B
CTENEHb, W3BJICYCHUE KOPHS, JIOTapUPMHUPOBAaHME, CHHYC, KOCHHYC, TaHTCHC,
KOTaHI'CHC U OGpaTHBIe K HI/IM), HN3YUCHUC HOBBIX BUJOB YHCIOBBIX Bpra)KeHI/Iﬁ u
(GOpMyII; COBEpIICHCTBOBAHWE TMPAKTUYCCKUX HABBIKOB ¥  BBIYMCIHTEILHOU
KYJIBTYPHI;

® TEOpEeTUKO-(QYHKIMOHAIbHAS JIMHUS, BKIIIOYAIOIIAsl CHCTEMAaTH3alMIO U PaCIIipPEHUE
CBEJCHNH O (DYHKIMSAX, COBEPIICHCTBOBAHUE IPaUUECKUX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJESIMH M METOAaMH MaTeMaTHYeCKOTO aHaiu3a B o00beMe,
MO3BOJISIONIEM HCCIIEOBAaTh DJEMEHTapHble (YHKIMM M pemaTh NpocTeiine
reoMCTpHUICCKUC, (1)I/I3I/I'-ICCKI/IC N APpYyruc NpruKIaaHbIC 3a1a4u,

® JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAsA Ha IOCTPOCHHUH W HUCCICAOBAHWUH
MaTeMaTHYeCKUX MOJeliel, mepeceKammasics ¢ anreOpandecKod MW TEOPETHKO-
(GYHKIMOHATBHOM JHMHUSMHA ¥ BKIIOYAIOIIash pa3BUTHE M COBEPIICHCTBOBAHHE
TEXHUKH alreOpandecKux npeoOpa3oBaHUil Ui PElICHHs YpaBHEHUI, HEPaBEHCTB U
cucteMm; (OPMUPOBAHHE CIIOCOOHOCTH CTPOUTh W HCCIEIOBATH IPOCTEHIIIHE
MAaTEMaTUYCCKHUEC MOJCIN IPHU PCHICHUHW IMPUKIAAHBIX 3a7a4, 3aa4 U3 CMCKHBIX W
CIIeIMATIbHBIX TUCLIUILINH;

® TCOMCTpHUYCCKAsA JIMHUA, BKJIIOYaromasa HarJsiaHbIC NpeaAcCTaBJICHUA (6]
NPOCTPAaHCTBEHHBIX (PUTYypax W U3yYCHUE MX CBOMCTB, (POPMHPOBAHHE W PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPa)KEHMs, pa3BUTHE  CIIOCOOOB  IE€OMETPUYECKUX
H3M€p€HHI>i, KOOPAWHATHOT'O U BEKTOPHOI'O METOA0B JJIA PCIICHHUA MAaTEMAaTHYCCKUX
W INPUKIIAOAHBIX 3a1a4;

® CTOXaCTHU4YeCKad JIMHWUA, OCHOBAHHAd HAa Pa3BUTUU KOM6I/IHaTOpHBIX YMCHHﬁ,
MPEJCTABICHUN O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIEro
MHpa.

N3ydenue oOuieoOpa3oBaTenbHON yueOHOW AUCHMIUIMHBI «MareMaTHuKa» 3aBepILIaeTCs
MO/IBEJICHUEM HTOTOB B (opMe »HK3aMeHa B paMKax NPOMEXYTOUYHOH aTTecTaluu
CTY/ICHTOB.

B paznene «CopepkaHue y4eOHOH AMCHMIUIMHBDY KYypCHBOM BBIJCICH Marepual,

KOTOpBIfI IpU U3YUCHUU MATCMATUKKU KOHTPOJIIO HE IMOJICIKHUT.



MECTO YYEBHOM JUCLUIUIMHBI B YYEBHOM ITJIAHE

VYyeOnas aucuumiuHa «MaTtemaruka: anrebpa M Hayajga MaTeMaTHYE€CKOrO aHalH3a;
TreOMETpUs» SBISETCS y4eOHBIM MpeIMeTOM O00s3aTelbHOW MpeIMeTHOW o0yacTu
«Marematuka u uHpopMatukay DOI'OC cpemnero obmiero ooOpa3oBaHus. YueOHas
auciuiinHa «MareMmarrukay u3ydaeTcsl B 001Ieo0pa3oBaTeIbHOM IUKIIE Yy4eOHOro TUTaHa
OIIOIT CIIO mo cnenuanpHocTH 23.02.03 TexHuueckoe OOCTY)KMBAaHHE H PEMOHT

ABTOMOOMITEHOTO TPAHCIIOPTA.

PE3VJIbTATHI OCBOEHU S YUEBHO!M JIUCLIMITJIMHEI

OcBoeHue coniep:kanus yueOHOM TUCIUILTUHBL «MaTteMaTukay ooecreuynBaeT
TOCTIDKEHHUE CTYICHTAMU CIEAYIOIIUX pPe3yiabmamos.

* JIUYHOCHIHBIX'

— cpOpPMHUPOBAHHOCTHh TPEJACTABICHUNA O MaTeMAaTHKE KaK YHUBEPCAILHOM SI3BIKE
HAyKH, CpPEICTBE MOJCIUPOBAHUS SIBJICHUW M TIPOIECCOB, HICIX M METOJaX
MaTeMaTHKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEMaTHUKW i1 HayYHO-TEXHHYECKOro Tporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIeYesIOBEYeCKO
KYJIbTYpPbl uYepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHS MaTEMaTHKH, SBOJIOIHMEH
MaTeMaTHYeCKNX HJIEH;

— pa3BUTHE  JIOTHYECKOTO  MBIIUIEHUS,  TMPOCTPAHCTBEHHOTO  BOOOpa)KeHWs,
QITOPUTMUYECKON KYJIbTYpPhI, KDUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
i Oynyiied mpohecCuoHaNbHOM e TENbHOCTH, ISl IPOIOJDKEHUST 00pa30BaHUs U
camMo00pazoBaHus;

— OBIIQJICHMEC MATEMaTHYCCKUMHU 3HAHUSAMH W YMCHHUSAMH, HEOOXOIAMMBIMU B
MTOBCETHEBHOM KHM3HU, JIJISI OCBOSHHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIHUILTUH
U JUCHUIUIMH TPO(ECCHOHATBHOrO IUKJIA, Ui TOJydeHHs 0O0pa3oBaHUS B
00JacTsX, He TPEOYIOIMHMX yriayOJeHHON MaTeMaTHYECKON TTOATOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKECHUM  BCEH JKWU3HM, CO3HATEIIBHOE OTHOIICHHWE K  HENpPEepPHIBHOMY
00pa30oBaHUIO KaK YCIOBHUIO YCHEIHOW MpOodEeCcCHOHATbHOW M OOIIEeCTBEHHOU
JeSITeNbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOU TBOp‘-IGCKOfI U OTBETCTBEHHOI
7



NESTEIIBHOCTH;

— TOTOBHOCTh K KOJJICKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenpHOM,  OOIIECTBEHHO  TOJE3HOH,  y4eOHO-HCCIeN0BaTeIbCKOH,
IIPOEKTHOM U IpYTUX BUJAX JESITEIbHOCTH;

— OTHOLIEHHE K MNpOo(hecCHOHAIBHOW AEATENbHOCTH KaK BO3MOXHOCTH y4acTus B
pelIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAIMOHAIBHBIX
pooem;

* MmemanpeomMemHbix:

— YMEHHE CaMOCTOSITENbHO ONPENENATh LEIU JEATEIbHOCTH U COCTaBIAThH IIJIaHbI
NESTEIIbHOCTH; CaMOCTOSITEIILHO OCYILIECTBIIATD, KOHTPOJIMPOBATh U
KOPPEKTHpPOBaTh [JEATEIBHOCTh; HCIIOJIB30BATh BCE BO3MOXHBIE PECYpPCHI UIS
JOCTUKEHUSI ITOCTABJIEHHBIX LIE€JIEN U pean3alui IJIaHOB JEsTeIbHOCTH; BEIOUpATh
YCHEIIHbIE CTPATETUH B PAa3INYHBIX CUTYALIUSX;

— yMEHHE TPOIYKTHBHO OOIIATHCS M B3aWMOJICHCTBOBATH B IPOIECCE COBMECTHOU
JESATEIBHOCTH,  YYMUTHIBATh INO3ULMUM  JAPYTMX  YYaCTHHKOB  JI€ATEIbHOCTH,
3¢ exTUBHO pazpenmarh KOHMIUKTHI;

— BJaJICHUE HaBBbIKAMM I103HABATENIbHOM, Y4eOHO-HCCIEA0BAaTENbCKOM U IPOEKTHOM
JeSTeNbHOCTH, HABBIKAMU pa3pelleHus IMpoOJieM; CIOCOOHOCTh M T'OTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHHs IMPAaKTHUUECKUX 3ajad, PUMEHEHUIO
Pa3IMYHbBIX METOJIOB MIO3HAHUS;

— TOTOBHOCTh U CIHOCOOHOCTbH K CaMOCTOSITENIbHON MH(pOPMAIIMOHHO-TIO3HABATEIbHOM
NEeSTeIbHOCTH, BKIJIIOYass yYMEHHME OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uHboOpMaluY, KPUTUYECKH OICHMBAaTh M HMHTEPIPETHPOBaTh HHGOPMALHIO,
MIOJIy4a€MYI0 U3 Pa3IMUHBIX UCTOYHHUKOB;

— BJIQJICHUE A3BIKOBBIMHU CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO M TOYHO U3J1araTb CBOIO
TOUYKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIE 3BIKOBBIE CPE/ICTBA;

— BIIQJICHUE HAaBbIKAaMM IO3HABATENIbHON peQIIeKCHU Kak OCO3HAHUS COBEpIIAeMbIX
JNEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTaTOB W OCHOBAaHWW, T'PAHMI]
CBOETO 3HAaHUS M HE3HAHMs, HOBBIX MO3HABATEIbHBIX 3a/ad U CPEICTB ISl HX
JOCTUKECHMUS;

— IIeJIEYyCTPEMIICHHOCTh B TOMCKAaX WU MNPHUHITUU pELIEHUH, COOOpa3sHUTEeNbHOCTh WU
UHTYUIMSI, Pa3BUTOCTh  INPOCTPAHCTBEHHBIX  IPEJCTAaBICHHUH;  CIOCOOHOCTh

BOCIIpUHUMATL KpaCOTY U NApMOHHIO MHPA;

8



* NpeoMemHbIX:

c(hOpPMHUPOBAHHOCTD MPECTABICHUN 0 MaTEMAaTUKE KaK YaCTH MUPOBOU KYJIBTYPBI U
MeCTe MaTeMaTHKH B COBPEMEHHOMW ITMBUJIM3AIMH, CIIOCO0aX OINMMUCAHMS SIBICHHI
pEaIbHOr0 MUpa Ha MATEMATUYECKOM SI3BIKE;

c(hOpPMHUPOBAHHOCTD MPEJCTABICHUN 0 MATEMAaTHYECKUX MOHATUAX KaK BOKHEHU-IIINX
MAaTEMaTUYECKUX MOJEIISAX, MO3BOJSIOIIMX OMUCHIBATh U U3y4aTh Pa3HBIE MPOLECCHI
U SBJEHUSA; T[OHUMAaHHE BO3MOKHOCTM  AKCHOMAaTHYECKOTO  MOCTPOCHUS
MaTeMaTUYECKUX TEOPHil;

BJIAJICHUE METOJAAMU JOKA3aTEJIbCTB W AITOPUTMOB pEIICHHS, YMEHUE UX
MPUMEHSTh, POBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XOJ€ PCIICHUS 3a/1a4;
BJIAJICHUE CTAaHJAPTHBIMU MPUEMaMU PEUICHUS PALMOHAIBHBIX U UPPALIMOHAIBHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX
CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM, B TOM YHCIE JIS
MOWCKA ITYTH PEUIEHUS W WIUTFOCTPALlUU PELICHHS] YPAaBHEHUN U HEPABEHCTB;
c(hOPMUPOBAHHOCTh TPEJCTABICHUNA OO0 OCHOBHBIX IOHSATHSIX MAaTeMaTHYECKOTO
aHalM3a M UX CBOWMCTBAaX, BJAJCHUE YMEHUEM XapaKTEpU30BaTh ITOBEICHUE
GbyHKIUH, UCTOIB30BAaHUE MOTYUYCHHBIX 3HAHUH I ONMUCAHUS U aHAllM3a PealIbHbBIX
3aBHUCHUMOCTEN;

BJIJICHUE  OCHOBHBIMU  TOHSATUAMM O IUIOCKUX M  MIPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX (UTYpax, UX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTH YMEHHS
pacro3HaBaTh TeOMETpUYECKHEe (DUTYpPHI HA YEPTEkKaX, MOJIETISAX U B PEATbHOM MHUPE;
MPUMEHEHHUE U3YyYEHHBIX CBOMCTB reoOMeTpUuecKuX Guryp u Gopmyin majis pereHus
reOMETPUYECKHUX 3a/1a4 U 3a/1a4 C PAKTUYECKUM COLEPKAaHUEM;

c(hOPMHUPOBAHHOCTh TPEJCTABIEHUNA O TMpoIeccax U SBICHUSX, HMEIOIINX
BEPOATHOCTHBIM XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHpE,
OCHOBHBIX TMOHATHUAX AJIEMEHTAPHOW TEOPUM BEPOSATHOCTEM; YMEHUW HAXOIAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITHH B MPOCTEUINNX MPAKTHUECKUX
CUTYallUsIX U1 OCHOBHBIE XapAKTEPUCTHKHU CIYYANHBIX BEITUYUH;

BJIAJICHUE HABBIKAMU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MpOrpaMM MpHU

peIICHUHU 3a1a4.

COJIEP)KAHUE YUYEBHOM JUCLIMITJIMHBI
AJI'EBPA
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Pa3ButrHe NOHATHSA O YHCTIE

Llenbie U parioHaNIbHBIC Yncia. JleficTBUTENbHbIC YKca. [IpubausicerHvle blYUCTEHUSL.
Komnnexcnvie uucaa.

KopHu, crenenu u jorapugpmsi

KopHu HarypasnbHOW cTeneHW U3 4ucia U uX cBoicTBa. CTENeHW ¢ palrOHAIbHBIMU
MOKa3aTeNsiIMU, UX CBOMCTBA. CTENEHM C JEUCTBUTENBHBIMU IOKazatessimu. Ceoiicmea
cmeneHu ¢ 0eticmeumenbHblM NOKA3ameseM.

OcHOBHOE JOTapu(PMHUECKOE TOXKAECTBO. JlecATWYHBIE M HATypalbHBIE JOrapU(MBbI.
[IpaBuna aeiicTBuii ¢ orapudmamu. [lepexo kK HOBOMY OCHOBAHHUIO.

[Ipeobpa3oBanue paMOHANBHBIX, HPPALMOHAIBHBIX CTETIEHHBIX, TOKa3aTeNbHBIX U
Jorapu(MUYECKUX BBIPAKEHUH.

IIpakTHYeckne 3aHATHS

Boluncnenue u cpaBHeHHE KOpHEW. BbllonHeHNE pacyeToB ¢ paJuKalaMu.

Pemienne wuwppanuoHanbHbIX ypaBHEeHHMM. HaxokneHue 3HA4YeHUM CTENEHEH C
panMoHambHBIMU TOKazaTensiMu. CpaBHeHue crteneHei. IIpeoOpa3oBaHusi BBIpaKEHHH,
CoJIep KallMX CTEIEeHU. Pemenne mokas3aTesbHbIX YPaBHEHHM.

Haxoxpaenue 3HaueHuil norapudma Mo MNPOM3BOIBHOMY oOcHoBaHuio. Ilepexom ot
OTHOTO  OCHOBaHMSI K  Jpyromy. Belunmcnenue ©  cpaBHEHHE  JIOTapu(pMOB.
JlorapudmupoBaHre ¢ TOTCHIUPOBAHHE BBIpAXCHWH. PemeHue morapupmMuUIecKux
YPAaBHEHUM.

IIpodguiabHbIe U PO(PECCHOHATBLHO 3HAYMMBIE 3JIEMEHTHI COACPKAHMS.

ApudmeTrnueckue IEHCTBUS HAJl YMCIaMH, HAXOKICHHUE MPUOIMKEHHBIX 3HAYCHHH
BEJIMYMH U TIOTPEUIHOCTEN BBIUYMCIEHNUH (a0COIIOTHON 1 OTHOCUTENBHON), CpaBHEHUE
YUCJIOBBIX BhIpaKeHUM. Pemenne nmpukinaaaeix 3anad. [[pubnuxeHHbIe BEIYUCICHUS U

pelICHUs MPUKIIAJHBIX 3a/1a4.

OCHOBbI TPUTTOHOMETPUH

OcHOBHbIE NOHATHS

Panuannas wmepa yrna. BpamarensHoe naBmxkenue. CHHYC, KOCHHYC, TaHIE€HC U
KOTaHT'€HC YHCIIA.
OcCHOBHbIE TPUTOHOMETPHYECKHE TOKIeCTBA

®opmynsl ipuBeneHuss. PopmMyisl ciaoxkeHus. Dopmynsl yaBoeHuss Qopmyibl noio-

6UHHOCO yend.
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IIpeoOpa3oBanusi NPOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHU I

[IpeoOpa3oBaHue CyMMBl TPUTOHOMETPUYECKHX (YHKIMHA B MNPOU3BEACHUE H
NPOU3BEACHUSI B CyMMY. Buwipasicenue mpuconomempuyeckux QYHKYuili uepes maHeeHc
NOJOBUHHO20 ap2yMeHma.
TpuroHomerpnuyeckne ypapHeHHs U HEPABEHCTBA

[Ipocreiimne TpUroHOMETpUYECKUE YpaBHEHUsS. [Ipocmetiwiue mpucoHomempuyecKue
Hepagencmaa.

OOpaTHble TPUTOHOMETPUYEeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHT'€HC.

IIpakTHyeckue 3aHATHA.

OCHOBHBIE ~TPUTOHOMETPHUYECKHE TOXIECTBA, (OPMYINBI  CIIOKEHHS, YIABOCHUS,
npeoOpa3oBaHue  CyYMMbl  TPUTOHOMETPHUYECKMX  (GYHKUMH B IPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEACHHUSI TPUTOHOMETpUUYECKHX (GYyHKUUH B cymmy. [Ipocteiimme
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA.

IIpoduabHbie U MpodeccuoHATBLHO 3HAYUMBbIE 3JIeMEHTHI CO/Iep:KaHusl.

PanguanHblil MeTO] ©3MEpEeHHsl YIJIOB BPALEHUs U CBA3b C TpalycHoi Mepoil. OOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH: apPKCUHYC, apDKKOCUHYC, apKTaHTCHC.

®YHKILWH, X CBOMCTBA U I'PAOUKU
DyHKIUH.

OOnacte ompeneneHuss M MHOXXECTBO 3HadeHUH; TrpapuK (QYHKLUUH, [OCTPOCHUE
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3IUUYHBIMU CIIOCOOAMHU.
CpoiicTBa QyHKIUM.

MOHOTOHHOCTh, =~ YETHOCTb,  HEUETHOCTb,  OTPAHWYCHHOCTb,  TEPUOTUYHOCTb.
IIpomexxyTku Bo3pacTaHMs W YObIBaHMs, HauOojblllee W HAUMEHbIEE 3HAYCHMS, TOUKH
skcTpemyMa. ['paduyeckas nntepnperanus. [Ipumepsl GyHKINOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX TPOIIEccax U SBJICHUAX. Apudmerndeckue onepannd Haa GyHKiusmu. CioxHas
bynkums (kommnosunus). [lonamue o Henpepvl8HOCMU YHKYUU.

OoOpaTHble pyHKIMH.

Obnacms onpedenenus u odoracme 3Havenul oopamuou Gyukyuu. I paguk obpammot
@dyHKyuu.

CrenenHnble, NoKa3aTe/bHbIe, JJOrapupmMuyeckue 1 TPUrOHOMETpHUYeCKHe PYyHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIMHU
Onpenenenus QyHKIME, ux cBoiictBa u rpapuku. [IpeobpasoBanus rpaduKoB.

[TapannensHbIil TEPEHOC, CHMMETPHUS OTHOCUTEIBHO OCEH KOOpPAMHAT W CHMMETPHS
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OTHOCHUTEJIbHO Hayaja KOOPAMHAT, CHMMETPUSI OTHOCUTENBHO MPAMOH Y = X, pacTsyKeHUE U
cKaTue BAOJb OCEl KOOpIUHAT.
IpakTuyeckue 3aHATHS.

[Ipumepsl 3aBHUCHUMOCTEN MEXKAYy MEPEMEHHBIMU B PEAbHBIX IPOILIECCAX U3 CMEKHBIX
muctuind. Onpenenenune ¢ynknuii. MccenenmoBanue ¢ynkmuu. CBolicTBa JIMHEWHOM,
KBaJpaTUYHON, KYCOYHO-TMHEHHONH u ApoOHO-muHeHHOoN QyHkuii. HenpepwiBHbIE U
nepuogndeckne (Gynkuuu. CpoiictBa u rpaduKku CHHYCa, KOCHHYyCa, TaHTEHCA U
koTanreHca. OOparnele ¢yHKuMH ¥ uX Tpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE
¢byukiuu. [lokaszarenbHble, Jorapu@MuUUecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HepageHcmaa.

IpoduibHbie U MPohecCHOHATIBLHO 3HAYMMBIE 3JIEMEHTHI COJIePKAHUA.
[Toctpoenne u ureHune rpadukoB GyHKIw. ['apmMoHnueckue konedbanwus. [IpukiagHbie

3anaun. [IpeobpazoBanus rpaduka QyHKIUH.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocenoBaTe ILHOCTH.

CriocoObI 3a/1aHMs ¥ CBOWCTBA YUCIIOBBIX MTOCIIEIOBATEIHHOCTEH.

Ilonamue o npedene nocredosamenvnocmu. Cywecmeosanue npeoena MOHOMOHHOU
ocpaHudenHou nocireoosamenvrocmu. CyMMHUPOBaHHE TOCIEOBaTeIbHOCTEH. beckoHeuHo
yOBIBarOIIasi FeOMETpUYECcKas Mporpeccus 1 ee cymma.

IIpousBoanas.

[TonsiTie o mNpPOM3BOAHONW (YHKIMHM, €€ TeOMETPUUECKUH M (U3MUECKUN CMBICIH.
VYpaBHeHue KacaTenbHOW K Tpaduky ¢GyHKuMu. IIpousBogHBIE CyMMBI, pPa3HOCTH,
NIpOU3BeIeHNUs, YacTHbIe. [IponM3BOIHBIE OCHOBHBIX JIeMEHTapHbBIX (yHKIMH. [Ipumene-nue
MPOU3BOJHON K HCCIEAOBaHUIO (YHKIMH U mocTpoeHuto rpadukoB. [lpouzeoonvie
00pamHoU PYHKYUU U KOMROZUYUU PYHKYUU.

ITpumepsbl HCHONIB30BaHUS TMPOU3BOAHOM U HAXOXKACHUS HAWIYUIIEro pELIeHUs B
NPUKIAAHBIX 337a4ax. Bropas mpousBojHas, €€ reoMeTpudyecKuid M (pU3HMUEcKuil CMBICIH.
Haxoxnenne ckopocTy utst Tiporiecca, 3aaHHoro (opMyIioi i rpaduKoM.
IlepBooOpa3Hast U MHTErpaJl.

[IpuMeHeHHe ONpeNeNeHHOro MHTerpaja A HaXOXJEHHs IUIOMAAN KPHUBOJIMHEHHON
tpanenun. @opmyna Hetorona—IJleiibnuna. [Ipumepsl npumMeHenus: uHTerpana B pusmnke u
T€OMETPHH.
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IIpakTuyeckue 3aHATHS.

UucnoBast 1MOCIENI0BAaTEIbHOCTb, CIIOCOOBI €€  3aJaHus, BBIUMCIECHHUS UJICHOB
nocienoBarenbHOCTH.  llpemen  mocnenoBarenbHOCTH.  beckoHeyHO — yObIBaromias
reoMeTpHuuecKas Iporpeccusl.

VYpaBHenue kacarenbHOi B obmem Buae. [IpaBuna u dopmynsl nuddepeHpoBanus,
Tabynlla TPOU3BOAHBIX AIEMEHTapHbIX (QyHKuuH. MccnenoBanue ¢GyHKIMU C MOMOUIBIO
npou3BogHON. Haxoknenue HamOoJbIlIero, HAUMEHBIIETO 3HAYEHUS M JKCTPEMaIbHBIX
3HAYeHUH QYHKITUH.

Huterpan u nepoodpasnas. Teopema Herorona—JleliOnuna.

IIpodguibHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COAePKAHMSL.
IIpou3BogHas: MEXAaHMYECKUMH U T€OMETPUYECKUN CMBICI NMPOu3BOIHOM. [IpnMeHnenue

HHTEIrpajia K BbIYUCICHUIO (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH U Hnoma[[eﬁ.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHs H CHCTeMbI YPABHEHUI.

PanmonainbeHble, HppallnOHAIBHBIE, TOKA3aTEIbHBIE 1 TPUTOHOMETPUYECKHUE YPAaBHEHUS U
CUCTEMBI. PAaBHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBI MX pELIEHUS (pa3I0KEHUE HAa MHOXHUTENIH, BBEJACHHUE HOBBIX
HEU3BECTHBIX, MI0JICTAHOBKA, rpauuecKuil METON).
HepaBencrea.

PanyoHanpHble,  UPPALMOHANIBHBIE,  IIOKA3aTEIbHBIE U MPULOHOMEMPUYECKUe
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnouab3oBanue cBoiicTB M rpagukoB (GyHKUMI NpPH pelleHUMH YPAaBHEHMH M
HEePaBeHCTB.

Merton untepBanos. M3o0pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PELICHUM
YPAaBHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CHCTEM.
IIpakTHYeckue 3aHATHSA
Kopuu ypaBnenuii. PaBHocuiabHOCTh ypaBHeHUH. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE
IIpUEMBI pelleHns ypaBHeHUH. Vcronp30BaHne CBOWCTB U rpauKoB GYHKIUH JUIs

pElIEeHHS] YpaBHEHHU U HEPABEHCTB.

IIpoduibHbie U MPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA.
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Pemenue cucrem ypaBHEHUI.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN

JieMeHTbl KOMOMHATOPUKH

OcCHOBHbIE TOHATHA KOMOMHATOPUKU. 3ajJaud Ha MOJCYeT 4YHCIa pPa3MELICHUH,
MepecTaHOBOK, coyeTanwil. PemeHue 3amad Ha mepebop BapuanToB. dDopmyrna OuHOMA
Hrrorona. CoiicTBa OMHOMUHANBHBIX KOd(urmenTo. Tpeyronpauk [lackas.
DJieMeHTbI TEOPUH BEPOSITHOCTE

CoObITHE, BEPOSTHOCTb COOBITHS, CIOKEHHE U YMHOXEHHME BeposTHocTell. [lonamue o
He3agucumocmuy coovimuil. JJUCKpemHas CIy4ainas 6eIuyuHa, 3aKOH ee pacnpeoeseHusl.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAYYaUHOU eenudunvl. Ilonamue o 3akone
bonbuux yucen.

DJIEeMEHTBI MAaTEMATHYECKON CTATHCTHKH

[IpenacraBnenne  gaHHBIX  (TaOnMIBl,  auUarpaMmmbl, rpaduku). [ enepanvHas
COBOKYNHOCMb, 6bl00pKA, cpedHee apugmemuueckoe, meouauna. Ilonamue o 3adauax
mamemamuyeckou cmamucmuxu. Pewenue npakxmuueckux 3adau ¢ npumeHeHuem
8EPOAMHOCMHbBIX MEMOO08.
IIpakTnyeckune 3aHATHSA

WcTopus pa3Butus KOMOMHATOPUKHU, TEOPHUH BEPOSTHOCTEN M CTAaTUCTHKU U UX POJIb B
pa3nuuHbIX cdepax yenoBeUeCKOW Ku3HeaeATeNbHOCTH. [IpaBuima KOMOMHATOPUKH.
Pa3menenus, coueTanus U NEpPeCTaHOBKHU.

Kitaccnueckoe onpeneneHne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CyMMe
BEPOSITHOCTEM.
IIpoduibHbIie U MPO(PEecCHOHATBLHO 3HAYMMBIE JJIEMEHThI COJEePKAHUA.

Pemienne xomOuHaTopHbIX 3ajgad. bunom HeioToHa u  TpeyrompHuk Ilackans.
Brruncnenue BepositTHocTel. [IpencraBienne uncinoBsIx faHHbIX. [Ipukianasie 3agaun.
I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue OByX NpsAMBIX B NpocTpaHcTse. IlapamiensHocTh mpsiMol U
mwiockoctd. [lapannensHocTs minockocted. llepneHauKyIspHOCTh NPSAMON M IIOCKOCTH.
[lepnenauKkynsap ¥ HAKJIOHHAs. YTOJ MEXIy NMPAMOW M IUIOCKOCTBIO. JIByrpaHHBIN Yrod.
Yroa Mexay MI0ocKoCTAMU. [lepnenaAuKyIsIpHOCTE ABYX MJIOCKOCTEM.

FCOMCTpI/I‘-ICCKI/IC Hp606pa3OBaHI/IH MMPpOCTPAHCTBA: HapaHHCHBHLIf/'I MEpCHOC, CUMMCTPHUA
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OTHOCHUTENbHO MIockocTu. [lapamnensHoe mnpoekTupoBaHue. [lnowads opmozouanvHol
npoexyuu. 13006pakeHne mpoCTpaHCTBEHHBIX (QUTYD.
MHOrorpaHHUKHU

Bepiunsl, pedpa, rpanu MHOTOTpaHHuka. Pazeepmxa. Muozozpannsie yenvi. Boinykivie
MmHozoepanHuku. Teopema Dunepa. Ilpusma. Ilpsmas u nakronnas npusma. [lpaBunbHas
npusma. [Tapamtenenunen. Kyo.

[Tupamuna. [lpaBunbpHas nupamuaa. Y ceuenHas nupamuja. Terpasap. Cummerpuu B
KyOe, B mapajuiesnenumese, B npuzMe u nupamujae. CedeHus Kyoa, Ipu3Mbl U TUPAMUJIbIL.

[IpencraBienrie O NpaBWIBHBIX MHOTOrpaHHUKax (TeTpadipe, KyOe, OKTadape,
JOJIeKadApe U UKOCAdPE).

TeJsia 1 MOBEePXHOCTH BpallleHUA

Hunuuap u xoHyc. YceueHHblii koHyc. OcHOBaHUE, BBICOTa, OOKOBasl MOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBble CEUeHUS U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.

[ap u chepa, ux ceuenus. KacarenpHas miockocts k cdepe.

H3mepenus B reomeTpun

O6beM u ero m3mepenue. Materpanshas hopmyina oobema. opmysnsl o0bema Ky0a,
MPSIMOYTOJIBHOTO MapajuieNienumne1a, Ipu3Msl, HUIMHApPa. Dopmynsl o0bemMa MUpaMuabl 1
KoHyca. @opMyIIbI IIOLIAAN MOBEPXHOCTEN IMIIMHPA U KoHyca. Dopmyrnsl o0bema mapa u
momaau chepsl. [Togodue ten. OTHOLIEHUS ITOIIAIeH TOBEPXHOCTENH U 00bEMOB
MO/I00HBIX Tel.
Koopaunatel 1 BeKTOpPHI

[IpsmoyronbHas (IekapToBa) CHUCTEMa KOOpAuMHAT B mpocTpaHcTBe. Dopmyna
paccTosHUSA MEXy IByMsl TOUKaMU. Y paBHEHUS chepbl, nI0CKOCMU U NPAMOU.

Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Cio’K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4YHCia0. Pa3joxkeHWe BEKTOpa II0 HANPABICHUAM. YTOld MEXAY JABYMs
BekTopamu. [Ipoeknus BekTopa Ha ocb. KoopanHatel BekTopa. CKalsipHOE IPOU3BEIECHUE
BEKTOpOB. lcnonb30BaHWE KOOPAMHAT W BEKTOPOB IpPH PEHIEHHH MaTeMaTHYeCKUX |
MPUKJIAHBIX 3a7ay.

IIpakTHYecKkue 3aHATHA

[Ipy3Haky B3aMMHOTO paCHOJIOKEHUS NPSIMBIX. YTOJI MEXIy NpAMbIMU. Bzanmuoe
pacrojoXKeHue NpAMbIX U MockocTel. [lepnenauKkynsp U HaKJIOHHAS K MJIOCKOCTH. YTOI
MEXIy MpsMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pAaCHOJIOKEHHH MPSMOM U

IIJIOCKOCTH. TeopeMa 0 TpEX MECPICHAUKYIIIpax.
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[Ipy3Haku M CBOMCTBA MapaJICAbHBIX M MEPHEHIUKYIAPHBIX TUIOCKOCTEN. PaccrosiHue
OT TOYKM JO IUIOCKOCTH, OT NPAMOW A0 IJIOCKOCTH, PACCTOSIHUE MEXKIY IIOCKOCTIMM,
MEXIy CKPCIIMBAIOIMIMMUCS TPSAMBIMH, MEXAY IMPOMU3BOJIBHBIMH  (urypamu B
npoctpancTBe. [lapannenbHoe NPOEKTUPOBAHUE U €ro CBoOMcTBa. Teopema o niaowaou
OPMO2OHANLHOU NPOEKYUU MHO20Y2O0TbHUKA.

JleiicTBusa ¢ BekTopamu. JlekapToBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. Y PaBHEHUE
OKPYXHOCTH, cephbl, MIocKocTh. PaccTosHue Mexmy Toukamu. JlecTBHS C BEKTOpaMU,
3aJaHHBIMUA KOOpJMHATaMU. BEKTOpHOE ypaBHEHHE NMPSIMOM U TIIOCKOCTU. Mcronb30Banmne
BEKTOPOB IIPH J10Ka3aTEIbCTBE TEOPEM CTEPEOMETPHH.

IIpodguibHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHTHI COAePKAHMSL.

B3aunMHOe  pacroniokeHHE€ ~— MPOCTPAaHCTBEHHBIX  (uryp.  Pasnuunbie  Buab
MHoOrorpanHukoB. Wx wuszoOpaxenusa. CedeHus, pa3BepTKM MHOrorpaHHukos. Ilnomane
noBepxHocTU. Buabl cummerpuii B mnpoctpaHcTBe. CuMMeETpusi Tel BpallleHUS U
MHOTOTPaHHUKOB.  Bpruucinenune 1uiomaned u  oObemoB. Bektopsl.  CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

JUia BHEayJUTOPHBIX 3aHATUH CTYIEHTaM Hapsily C pEIIeHHWEM 3a/ad U BBIIOJHEHUS
MPAKTUYECKHUX 3aJJaHUil MPEeAaraloTcsi TeMbl UCCIEA0BaTENbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpPUH OTHENbHBIX MEJIKUX 3alad M YHOPAKHEHWH IpeararTcs
CIOKETHBIC 3aJlaHMsl, TPEOYIOIKe UIMTEIBHOM pabOThl B paMKax OJHON MaTeMaTHYeCKOU
CUTYyalluu. DTU TEMbI MOTYT OBbITh KaK MHAMBUAYAJIbHBIMH 3a/laHUSMU, TaK U TPYIIIOBBIMU
JUIsL COBMECTHOT'O BBITIOJTHEHUS UCCIIE0BAHUS.

Tembl pedpepaToB (I0KJIAT0B), HCCIEA0BATEIHCKUX MPOEKTOB:

* HenpepsiBHbIE 1pobH.

* IlpuMeHeHHE CIOKHBIX IPOLEHTOB B SKOHOMUYECKUX pacyeTax.

 [lapannenbHOE NPOEKTUPOBAHUE.

» CpenHue 3Ha4CHUS U UX IPUMEHEHUE B CTaTUCTHUKE.

* BekTopHOE 3a7aHue IPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.

* CnoxeHue rapMOHHUYECKUX KOJIEOaHHH.

» I'paduueckoe penieHre ypaBHeHUN 1 HEPABEHCTB.

* IlpaBuibHBIE U ONYIPABUIBLHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHus: u UX IPUMEHEHUE B TEXHUKE.

* Tlonstue nuddepenuana u ero NPUIOKEHHUS.

* (CxeMmbl IOBTOPHBIX UCTIBITAHUN bepHysuin.
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* HccnenoBanue ypaBHEHHI U HEPABEHCTB C IMApaMETPOM.
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TEMATHNYECKOE INTAHUPOBAHUE

[Ipu peanuzauum couepkaHust 0o0mIeoOpa3oBaTeAbHON  y4eOHOM  JIUCIMIUIMHBI
«MaremaTuka: anredpa ¥ Hadajga MaTeMaTUYECKOrO aHallM3a; T€OMETPUsS» MaKCUMalbHas
yueOHast Harpy3ka oOy4Jaronuxcs coctaisieT 351 vac. M3 Hux ayaurtopHas (o0s13aTenbHast)
Harpy3ka OOydYaroIIuXcsi, BKIIOYas MpPaKTHUYECKUE 3aHsATUsS — 234 dYaca; BHeayIUTOpHAas

camocTosTenbHas padora ctyneHToB — 117 gacos.

TemaTnueckuul iiad

Copepxanue 00y4ueHUs KonnuectBo yacos

Baenenue 2
Pa3zBuTHE MOHATHS O YHCIIE 10
Kopnu, crenenu, orapudmsr 28
[IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE 20
KomOunaroprka 12
KoopauHatel 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPUHU 31
OyHKIUHU U TpaPUKU 18
MHoOrorpaHHUKH U KpyTJjble Tela 26
Hayana maremaTtnueckoro aHanusa 24
WuTerpan u ero npuMeHeHue 15
DneMEeHTHI TEOPHH BEPOSITHOCTEH M MaTeMaTH4eCKON 12
CTaTHCTUKH
VYpaBHeHUs U HEpaBEHCTBA 20
Hroro 234
BueaynuTopHas camocTosiTe/ibHas padora 117

[ToaroTroBKa BHICTYIUICHHH 10 33JaHHBIM TEMaM,

JIOKJIAJIOB, pedepaToB, 3¢cce, NHANBHTYATHHOTO

MIPOEKTA C MCIIOIh30BaHHEM HH(DOPMAIIMOHHBIX
TEXHOJIOTUM U Jp.

[TpomexyTouHas arTectanus B popMe IK3aMeHa

Bcero 351
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XAPAKTEPMCTUKA OCHOBHBIX BUIOB YUEBHO! JIEATEJIbHOCTU

CTYJEHTOB
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEILHOCTH CTY/1€HTOB
00y4eHust (HAa ypoBHe y4eOHBbIX JAeiCTBH)
Beenenue O3HaKOMJIEHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE, JKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJIOTHUAX U MPAKTUYECKOHN eSTETbHOCTH.
O3HaKOMJICHHE C [EJISIMH U 3aJa4aMi U3yYEHUS MAaTEMAaTHKU TTPU
ocBoeHnu cuenurainsHoct CI1O

AJII'EGPA

Pa3zButue noHsaTH
0 YHcie

Brimonnenue apudMeTndeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U IUCbMEHHBIE ITPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHU BETUYHH U TTOTPEITHOCTEH
BBbIUUCIIEHUH (a0COIIOTHOM U OTHOCUTENILHON); CPABHEHUE YMCIIOBBIX
BBIPAKCHUI.

Haxoxnenne ommOoKk B nIpeoOpa3oBaHUSX M BBIYHCIECHUAX
(oTHOCHUTCS KO BCEM MYHKTAaM IIPOIPaMMbl)

Kopuu, crenenu,
Jorapu@msl

O3HaKOMJICHHE C IOHATHEM KOPHs N-i CTENEH!U, CBOMCTBAaMU
PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

DopMyIMpOBaHUE ONPENEICHUS KOPHS U CBOMCTB KOPHEM.
Brluucnenue u cpaBHEHUE KOPHEW, BBIITOJIHEHUE IPUKUIKHA 3HAYECHUS
KOpHSL.

[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, COIEPIKALIUX
pasuKabl.

Brimonaenue pacueToB 1o (opmysaM, CoAepKAIUM paJuKaibl,
OCYILECTBIISA1 HEOOXOIUMBIE ITOACTAHOBKH U IIPeoOpa30BaHUsL.
Onpenenenne paBHOCUIBHOCTU BBIpAXKEHUM ¢ pagukaiamu. Pemenue
HPpalMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTETEHHU C AEUCTBUTEIbHBIM
[IOKa3aTeseM.

HaxoxaeHue 3HaueHU cTeneHu, UCIoIb3ys TPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHS N-I CTENEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKazaresiaeM U Hao0opoT.

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Brruncinenue crenexen ¢
palMOHAIbHBIM [IOKA3aTENEM, BBINIOJITHEHUE TPUKUIKN 3HAYCHHUS
CTEIIEHU, CPABHEHHUE CTEIICHEN.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTENIEHU, IPUMEHSS CBOMCTBA. Pelenne nokas3aTesbHbIX YpaBHEHUM.
O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEH IIPU BBIUYNCICHUH
CPEIHUX, JACIICHUH OTPE3KA B «30JI0TOM cedeHUumn». Pemenne
IIPUKJIAIHBIX 3374 Ha CJIOKHBIE MPOLIEHTHI

[IpeoGpa3zoBanue
anredpanvdecKux
BBIPaKCHU I

Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, IPUMEHEHHE
(opMyI1, CBA3aHHBIX CO CBOMCTBAMU CTETIEHEH U J1orapu(mos.
Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUN
Jorapu(pMHUECKOro BhIpaxkeHus. Pemenne norapupmMuyeckux
YpaBHEHUI

OCHOBbI TPUTTOHOMETPUH

OCHOBHEBIE

‘ W3yueHne painaHHOTO METO1a U3MEPEHHUsI YIIJIOB BpAallleHUs U
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[IOHATHUA UX CBSA3U C TpagycHOi Mepoil. 300paskeHue yriioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEIINYMHBI YIJIA C €T0 PACIOJIOKEHHUEM.
dopmynupoBaHHE ONPEAEICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
1 00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS

TPUTOHOMETPUYECK | BHIYMCIICHUS 3HAUEHUH TPUTOHOMETPUUYECKHX (PYHKUIUH 110 OAHOH U3

1€ TOXKAECTBA HUX

ITpeoGpazoBanus N3yuenne oCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIIBI CIIOKECHHUS,

IIPOCTEHIINX YIBOEHUS, IPeoOpa30BaHMsl CyMMbl TPUTOHOMETPUUYECKUX (DYHKLHI B

TPUTOHOMETPUYECK | IIPOU3BEIICHUE U IIPOU3BEIACHUS B CYMMY U IPUMEHEHUE IIPH

HX BBIPAXKEHUM

BBIYMCIICHUH 3HAYCHUSA TPUTOHOMETPUUECKOTO BBIPAXKCHUA U
YIPOLIEHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IUHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX JJIs1 BBIBO/IA (DOPMYIT TPUBEICHHS

IIpocreiimme Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYT'Y IPOCTEUILINX
TPUTOHOMETPUYECK | TPUTOHOMETPUYECKHUX ypaBHEHUI.
ue ypaBHEHUS U [TpumeHeHne 00IKX METOIOB PELICHHUS ypaBHEHHUH (TIPUBEIEHUE K
HepageHcmea JIMHEHHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOKUTEIIH,
3aMeHbl IEPEMEHHO) IPU PELIEHUH TPUTOHOMETPHUECKUX
YpaBHEHUH.
YMeHue oTMedaTh Ha Kpyre pelieHns MpoCcTEeNIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMJIEHHE C IOHIATHEM OOpaTHBIX TPUTOHOMETPHUUECKHUX
apKKOCHHYC, (GyHKIMH.

APKTAHI'CHC YUCJIa

N3yuenue onpeeneHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHca
yrcna, opMyIupoBaHUe UX, U300pakeHHe Ha eIUHUYHON
OKPY>KHOCTH, MPUMEHEHHE MPU PEIICHUN YPaBHECHUI

®YHKINH, X CBOUCTBA U TPAOUKU

O yHKIUY. O3HakoMJICHHE C TIOHSITHEM IIEPEMEHHOMN, TPUMEPAMH 3aBUCHMOCTEH
ITonsTue o MEXy TIEPEMEHHBIMH.
HENpPEepPhIBHOCTU O3HakoMJIEHHE ¢ TOHATHEM IpadurKa, OnpeiesieHne IPUHAIEKHOCTH
byHKINN Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmyie npocreimeit
3aBHCHMOCTH, BHJa ee rpaduka. Beipaxxenue no popmyne ogHoi
IIEPEMEHHON Yepe3 ApyTHe.
O3HaKOMJIEHHE C onpeesieHueM PyHKIIHMH.
HaxoxxaeHue o0nacT onpeaenaeHus U 00JacTi 3HaueHUu QyHKIIH
CaoiicTBa O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
GyHKIHN. pEaJIbHBIX MPOLEcCaxX U3 CMEXHBIX TUCLUIUIMH.
I'padmueckas O3HakoMJIEHHE € JOKa3aTebHBIMU PaCcCyXACHUSIMH HEKOTOPBIX
MHTEPIpETALHs. CBOWCTB JIMHEHHOM 1 KBagpaTHUHON (QYHKIUH, TPOBEACHNE
[Tpumepsr WCCIIEIOBaHMS JIMHEHHON, KyCOYHO-TMHEWHOH, IPpOOHO-TUHEHHOHN U
(GYHKIMOHATIBHBIX | KBaJpaTU4YHOM (PyHKIMIA, mocTpoeHue ux rpaduxos. Iloctpoenue u
3aBUCHMOCTEM B yreHue rpaduxos QyHkuuid. Mccnenopanue pyHKuu.
peanbHbIX CocraBieHue BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIICHUE 3a/1a4
rporieccax u Ha 3KcTpeMyM. BrinonHnenue npeodbpazoBanuii rpaguka GyHKIMU
SIBJICHUSIX
Ob6parnbie Nsyuenune nouamus obpammoii (hynkyuu, onpeaeieHre BUaa 1
GbyHKIIUHU nocmpoerue epaguxa 0opamHou hyHKyuu, Haxodxicoenue ee oo1acmu
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onpeoenenus u ooracmu 3navenui. IlpumeHenne cCBOUCTB (QyHKIUIHA
IIPY MCCIICAOBAaHNY YPAaBHEHUH 1 PEIICHNUH 3a/1a9 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CJIOXKHON (PYHKIUHU

CreneHHEIE,
MOKa3aTeIbHbIEL,
norapupmMuuecKue
TPUTOHOMETPHUYECK
re QyHKIIH.
OObpatHbIe
TPUTOHOMETPUYECK
ue QyHKIUU

Brruucnenue 3naueHuit yHKIHMA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenre NOJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpIUHATAM U
Ha000pOT.

Hcnonp3oBanue cBOUCTB (DYHKIIHIA JU1si CpaBHEHUS 3HAYCHUI
cTerneHel u jorapudmos.

[MocTpoenne rpaMKOB CTENEHHBIX U JOTapUPMHUECKUX ()YHKIIUH.
Pemienune nokazaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUHN U
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoMJICHHE C IOHATHEM HENPEPBIBHOM MEepHOANYECKO QpyHKIIH,
(opmynHpoBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOCHHE X
rpaduKoB.

O3HakoOMJICHHE C TIOHATHEM TaPMOHHYECKUX KOJICOAHUH U
IIpUMEpPaMU TapMOHUUYECKUX KOoJIeOaHUH /17151 ONMCaHUs MPOLIECCOB B
¢bu3nKe U Ipyrux ooJacTax 3HAHUS.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON NEpHOANYECKO QyHKIIH,
(hopMyIHpOBaHNE CBOMCTB TaHTEHCA U KOTAHT€HCA, TIOCTPOCHHUE X
rpaduKoB.

[IpumeneHue cBONCTB PYHKIMI JUIsl CpaBHEHUS 3HAUEHUN
TPUTOHOMETPUYECKHUX (PYHKLUH, pelICHHUs] TPUTOHOMETPUYECKUX
YpaBHEHUH.

Ilocmpoenue epaguxoe obpamHvix MpuoHOMeMpULecKux GyHKyutl u
onpeoenenue no epaQuKram ux coLUcms.

Brinonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ITocnenoBaTrensHOC
™

O3HakoMJIEHUE C OHATHEM YUCIOBOM MOCIEA0BATEIBHOCTH,
crocobaMu ee 3a7jaHusl, BBIYMCIEHUSIMU €€ YJICHOB.
Os3HakomieHue ¢ nouamuem npeoeia nocied08amenbHOCU.
O3HakOMJICHUE C BBIYUCIIEHUEM CYyMMBbI 0€CKOHEUHOTO YHCIOBOTO
psiza Ha IpUMepe BBIYUCICHUS CYMMbl OECKOHEYHO YOBIBAIOIIEH
reoMeTpUYeCcKoi nporpeccuu. Pemenue 3a1a4 Ha TpUMEHEHUE
(hopMyIIbl CYMMBI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
IIPOTPECCUU

IIpousBoaHas u ee
IIPUMEHEHHE

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3ydenue u popMynupoBaHHe €€ MEXaHUYECKOTO U
FE€OMETPUUYECKOTO CMBICIIA, U3YYEHHUE aITOPUTMA BBIUUCIICHHUS
MIPOM3BOJIHOM HA IPUMEPE BHIYMCIEHUS MTHOBEHHOM CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.

Cocranenue ypaBHEHHS KacaTelIbHON B 00IIIEM BHJIE.

VYcBoenue npasui 1updepeHupoBaHys, TaOIUIBI TPOU3BOIHBIX
3JIEeMEHTapHBIX PYHKINHA, IpUMEHEeHUe A1 AMPPepeHInpOBaAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.

N3ydenue TeopeM o CBA3M CBOWCTB (DYHKIIUU U IPOU3BOJIHOM,
(bopMyIHpOBKaA HX.

[IpoBeaeHMe C MOMOIIBIO MPOU3BOIHOM HCCIICIOBAHUS (DYHKITUH,
3aJJaHHOH (popMyIOH.

YcTaHOBIIEHHE CBSI3U CBOMCTB (PYHKIIMK U MPOU3BOAHOMN MO UX

21




rpadukam. [IppMeHneHre mpou3BOAHOM /ISl PELICHUs 3a71a4 Ha
HaXO0kJIeHHE HauOOJIbIIEro, HAMMEHBILETO 3HAUCHHS U Ha
HAax0KJICHHUE JKCTpEMyMa

[TepBooOpaznas
Y UHTETpall

O3HakoMJIEHHE C MIOHATHEM MHTErpajia u nepBooOpa3Hoi.
W3yuenue mpaBuiia BEHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona—JleiiOHuna.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON U1l JaHHOM QyHKIMH.
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaJIa )i BBIYUCICHUS
(U3MYEeCKUX BEJIMYUH U IUIOIAAeH

YPABHEHUNA 1 HEPABEHCTBA

YpaBHeHus u
CUCTEMBI
YpaBHEHU
HepasencrtBa u
CUCTEMBbI
HEPABEHCTB C
JIBYMS
MepeMEHHBIMHU

O3HakoMJIEHHE C IPOCTEHIIUMU CBEACHUSAMH O KOPHSX
areOpanvdecKnx ypaBHEHUH, MOHATUSIMHU HCCIIEIOBAHUS YPABHEHUH U
CHUCTEM ypaBHEHUI.

W3ydenue Teopun paBHOCHIILHOCTH YPaBHEHHH U €€ TPUMEHECHHS.
IToBTOpEeHue 3anucu pelieHus CTaHAapTHBIX YPaBHEHUH, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEACHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

Pemrenune panuoHanbHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUI U CHCTEM.

Hcnonp3oBanne CBOUCTB U TpauKoB (PYHKIHIA IS peLIeHUs
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.
Pelenue ypaBHeHHH ¢ IPUMEHEHHEM BCEX MTPUEMOB (pa3lioKeHHUs Ha
MHOYKUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, 10ICTAHOBKH,
rpauyecKoro MeToza).

Pemienue cuctem ypaBHEHHI ¢ IPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.
O3HakoMIIEHHE C OOIIUMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U Ipa@uKoB (QYHKIMIA IPU pElIeHun
HEPaBEHCTB.

Perienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOJIOB ISl PELIeHUs

CoJIep KaTeNbHBIX 3a7a4 U3 pa3IMYHbIX 0071acTeil HAyKH U IPAKTUKU.
HHTepnpeTupoBaHue pe3yabTaToOB C YU€TOM PeabHbIX OrpaHUYEHUH

BJIEMEHTbI KOMBUHATOPUKU, TEOPMH BEPOSITHOCTEU U CTATUCTUKU

OcHoBHbIE
MOHATHUS
KOMOMHAaTOPUKHU

N3yuenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHUE ITPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOZOM Iepedopa U MO MpaBHIly
YMHOXCHHSL.

O3HaKOMJIEHHE C TOHITUAMU KOMOMHATOPHUKU: pa3MelEHUsIMH,
COYETaHUSIMHU, IEPECTAHOBKAMH U (hOpMYJIaMHU JJIs1 UX BEIYUCICHHUS.
OObscHeHre U TpuMeHeHue GOopMYyJT JIIsl BBIYUCICHUS pa3MeIIeHUH,
NIEPECTAaHOBOK M COUYETAHUI IPU PELIEHUH 3a/1a4.

Oznakomienue ¢ 6uaoMoM HeroToHa u TpeyronsHukoM Ilackans.
Pemenne npakTuyeckux 3a1ad ¢ UCIOJIb30BAHNEM IIOHATUN U TIPABUI
KOMOMHATOPUKHU

DNEeMEHTHI TEOpUU
BEPOATHOCTEM

N3ydeHne Ki1accCu4ecKoro OnpeesieHns: BEpOATHOCTH, CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
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PaccMmoTpenue npumMepoB BBIYUCIICHHUS BEPOATHOCTEN. Pemenue
3a/1a4 Ha BBIYHUCIICHNUE BEPOSITHOCTEH COOBITHIT

IIpencraBnenue
JAHHBIX
(Tabnuupl,
IarpaMMBsl,

rpaduKn)

O3HaKOMJIEHHE € IPEICTABICHUEM YHCIOBBIX IaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenune npakTuueckux 3aad Ha 00pabOTKY YMCIOBBIX TaHHBIX,
BBIYHMCIICHUE UX XapPAKTEPUCTUK

I'EOMETPUA

[Ipsimbie u
IIJIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOI0
pacIoyIOKeHus MPSMBIX U INIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax
U MOJIEJISIX PA3JIMYHBIX CIIy4aeB B3aMMHOI'O PACIIOJIOKECHMSI IPSAMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKJAeHUN. POpMyIMpPOBaHHE
OIIpeEICHUH, IPU3HAKOB U CBOWCTB NAapAJUICIbHBIX U
NEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BeinosiHeHne nocTpoeHus yriloB MEKy MPSIMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU 110 ONMCAHUIO, PAaCIIO3HABAHUE
UX Ha MOJIETIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSIMBIX U
IJIOCKOCTEH MY PELICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYUPOBAHHE HA MOJIEIISIX
NEPIEHIUKYIJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX,
MapajuIeIbHbIX INIOCKOCTEH, YIJIOB MEKY NPSAMOU U IJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUS.

OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 710
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEILUBAIOIIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM cylecTBOBaHUS, CBOMCTBA).

N300pakeHne Ha uepTexax U MOJIENIX pacCTOSIHUA U 000CHOBaHUE
cBouX cyxaeHui. OnpenencHue U BEIYUCICHNE PACCTOSHUMN B
npoctpaHcTBe. [Ipumenenne Gopmyi 1 TeopeM MIIaHUMETPUN TS
peuieHus 3a1ad.

O3HaKOMJIEHHE C IOHITHEM NApAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBOWCTBaMU. Popmynuposanue meopemuvl 0 RI0WAOU OPMOLOHATLHOU
npoeKyuu MHO20y201bHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOCHUN U BBIYUCIICHUH.
AprymMEHTHpOBaHHE CBOUX CYXKJIEHUI O B3aMMHOM PacIOJIOKEHUN
MIPOCTPAHCTBEHHBIX (UTYD

MHororpanHuku

Onucanne 1 XapaKTepUCTHKA Pa3JIUYHbIX BUJOB MHOIOTPAaHHUKOB,
IIEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPAaHHHUKOB.

Beluncrienue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMeHTHPOBAHNE CBOUX CYXJACHHM.
XapakTepucTUKa 1 U300paskeHNe CeUEHUs, pa38epmKu
MHO202PAHHUKOE, BBIYACICHUE TLIOMAACH TIOBEPXHOCTEN.
ITocTpoeHne npocTeHIUX cedeHnit Kyoa, MPU3MBbI, TUPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 IIIAHUMETPHH.
O3HaKOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
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(hopMyIMpoBaHHE OTPEICIICHUI U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPAILEHUS U MHOIOTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH IIPY PELLICHUH 3a4a4.
Hcnonb3oBanue npuoOpeTeHHBIX 3HAHUH JUIsl KCCTIEI0BAHUS U
MOZICJIIMPOBAHNUs HECIIOKHBIX 3aa4.

N306paxkeHre OCHOBHBIX MHOTOIPaHHUKOB U BBINIOJIHEHHE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Teman
MMOBEPXHOCTHU
BpaIeHus

O3HakoMJIEHHE C BUJaMH TeJl BpaleHusl, GOpMyIMpOBaHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIIOCKOCTBIO U
IUTOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuKa U n300pakeHre Tell BpallleHus, UX pa3BepTKH,
CEUCHHS.

Pewrenue 3a1ad Ha NOCTpOEHUE CEUEHMI, BBIYMCIEHUE JJINH,
paccTosgHuM, yrios, momaaci. [Iposenenue nokazarebHbIX
paccyxJIeHui

MIpU PEIICHUH 3a/1a4.

[IpuMeHeHne CBOWCTB CUMMETPUH MPU PELICHUH 3a7a4 Ha Tena
BpaIeHust, KOMOWHAIHIO TEIL.

N306paxkeHre OCHOBHBIX KPYTIIBIX TEJl U BBIINOJIHEHNUE PUCYHKA 110
YCIIOBUIO 33J]a4l

H3mepenus B
reoMeTpun

O3HaKOMJIEHHE C IOHATUAMU IUIOIIAAN U 00beMa, aKCHOMaMU 1
cBoMcTBaMu. Pemenue 3amady Ha BRIYHUCIICHHE TUIOIIAACH TIIOCKHX
¢buryp ¢ npuUMEeHEeHHEM COOTBETCTBYIOIUX (GOopMyI U (PaKTOB U3
IJIaHUMETpuH. M3ydenne TeopemM 0 BBIYUCICHUH 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, PELICHHUE 3a/1a4 Ha MPUMEHEeHHE (HopMyI
BBIYHCIICHHUS 00beMOB. 3ydenue hopMyIr Ik BEIYHCIICHUS
IJIoIIaeH MOBEPXHOCTE MHOTOIPAaHHUKOB U TEJI BpaIlCHUS.
O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIJIOMIAIU TOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BRIYUCIICHUE TUIOMIA I TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Koopaunats! u
BEKTOPBI

O3HakoMIJIEHHE C MOHATHEM BeKTOpa. M3yueHne 1ekapToBOi CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, TOCTPOCHUE IO 3aJAHHBIM KOOPAUHATAM
TOYEK U INIOCKOCTEHN, HaX0XKAEHUE KOOpAMHAT Touek. Haxoxaenue
ypaBHEHUN OKPY>KHOCTH, Chephl, TIIOCKOCTH. Brruncnenue
pacCTOSHUN MEK1Y TOUKAMH.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIMYNH, TPABUIT PA3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII HAXOXKIACHHUS
KOOPJMHAT BEKTOpPA B MPOCTPAHCTBE, TPABUII ICUCTBUN C BEKTOPAMH,
3aJJaHHBIMUA KOOpIMHATaMMU.

[Ipumenenne Teopun Mpu pEeICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPaMHU.
N3ydeHue ckansipHOro MpOU3BEAECHHS BEKTOPOB, BEKTOPHOIO
YpaBHEHUA NMPSIMOI U TIIIOCKOCTH. [[puMeHeHne Teoprn npu pereHnn
3a71a4 Ha JICMCTBHS C BEKTOpaMU, KOOPAUHATHBIN METO/I, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJTUYUH YTJIOB U PACCTOSHUM.
O3HakoOMJIEHHE C JI0KAa3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aHMHOM PACIOJIOKEHUU MPSAMBIX U TJIOCKOCTEH C

HCIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOJUYECKOE 1 MATEPUAJIbBHO-TEXHMYECKOE OBECIIEYEHUE
[TPOTPAMMBI YUEBHOU JUCIATIINHBI

«MATEMATHUKA: AJITEBPA 1 HAYAJIA AHAJIU3A, TEOMETPUS»

OcBoeHue mnporpamMMmbl yueOHOW IuCHUIUIMHBI «MaTtemaTtuka: aiaredpa U Hayaia
MaTEMaTHYeCKOr0 aHajlu3a; TEeOMEeTpUsD»  OCYHIECTBIAETCS B IpodeccruoHaIbHOU
obpaszoBarensHoi opranuzanuu ['AIIOY PX CIIT, B yueOHOM KaOWHETE MaTEeMaTHKH, B
KOTOPOM HMEETCSI BO3MOXKHOCTH OOECIEeYHTh OOydYaromuMcsi CBOOOJHBINH JOCTYNl B
HuTepHeT Bo BpeMs yueOHOTO 3aHITHS U IEPUOJ BHEYUEOHOM e TEIbHOCTH.

Kabuner mareMaTukd OCHAIlEH TUIOBBIM O0OpydOBaHHEM, yueOHOW MeOenbio U
cpencTBaMu  OOy4YeHHUs, JOCTAaTOYHBIMU JJISI BBITIOJIHEHHS TpeOOBaHUN K YPOBHIO
MOJATOTOBKH OOYJarOIIIUXCS.

B kabunere umeercs MyIbTUMEAMIHOE OOOPYIOBAaHME, IMOCPEICTBOM KOTOPOTO
Y4aCTHUKU 00pa3oBaTeIbHOrO MpoIlecca MOT'YT MPOCMATPUBATh BU3YAIbHYIO HH(DOpPMAILIHIO
110 MaTeMaTUKE, CO3/1aBaTh MPE3EHTAIIUH, BUICOMATEPUATIbI, NHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOIUYECKOTO W MaTEepPHATbHO-TEXHUYECKOTO OOECTICUeHUs
MporpaMMbl yueOHOM AucuuiiuHbl «MaTtemaTtuka: anreOpa W Haudanga MaTeMaTH4YeCKOro
aHaJIM3a; FEOMETPHUS BXOMAT:

* MHOTO() YHKIIMOHAJILHBIN KOMIIJIEKC MTPENO0/1aBaTels;

* HarJsiHBIE TOCOOUS (KOMIUIEKThI YUeOHBIX TaOJHII, MJIAKaTOB, TOPTPETOB BBIIAIOIINXCS
y4EHBIX-MaTEeMaTHUKOB U Jp.);

* UH(pOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAI[MH, B TOM YHCIIE TAacIopTa Ha CPe/ICTBA O0yUEHHUs,
WHCTPYKIIMHU TIO UX MCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

* OMOIMOTEeUHBIH (HOH/.
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NCIIOJIb3YEMAS JIMTEPATYPA

OcHoGHble UCMOYHUKU:

1. Amumos III.A. u gp. Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAIM3a,
reoMmerpus. Anrebpa W Hayajga MaTreMaTU4yeckoro aHanusa (0a30BbId U
yrayosneHnbiid ypoBuu).10—11 kmaccel. — M., 2014.

2. Aranacsn JI.C., byryzoB B. ®@., Kagomuer C.b. u ap. MaremaTuka: anrebpa u
Hayaja MaTreMmaruyeckoro anamuza. [‘eomerpus. ['eomerpust (0a3oBblii U
yriay6nensslit ypouu). 10—11 knacesr. — M., 2014.

JlonoanumensHole UCMOYHUKU:

1. bammakoB M.MU. Marematuka: y4eOHHMK [UIsl CTYH. YYPESKISHUH cpea.npod.
obpazoBanusi. — M., 2014.

2. bammakoB M.U. Marematuka (6a30Bbiit ypoBenb). 10 knace. — M., 2014.

3. bammako M.U. Maremaruka (6a30Bbiii ypoBenb). 11 kinace. — M., 2014.

Humepnem-pecypcut

1. www. fcior. edu. ru (MHdpopmanumoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHbBIE

MaTepHabl).

2. www. school-collection.edu.ru (Exunas komaeknuu 1udpoBeIx 00pa3oBaTeIbHBIX

pecypcoB). YueOHOe u3aHue
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