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HHOACHUTEJIBHAA 3AIIUCKA

[TporpamMma 061c00pa3oBaTeNbHON Y4eOHOW MUCHUTUTHHBI «MaTemMaTukay MpeIHa3Hade-
Ha JUTs M3YYCHUS] MaTeMAaTUKH B MPOeCCHOHATBHBIX 00pa3oBaTenbHbIX opranusamusix CIIO, pe-
AMU3YIOMIUX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHET0 00IIero 00pa3oBaHus B Ipeieiax OCBOCHHUS
OCHOBHOM mpodeccuoHabHOM oOpaszoBarenbHoi nporpammbl CIIO (OITIOIT CITO) na 6a3e oc-
HOBHOTO 00I1ero 00pa3oBaHusl MpH MOATOTOBKE KBATH(PHIMPOBAHHBIX Pab0OYMX, CIyXAIIUX H
CHEIHAIMCTOB CPETHETO 3BCHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmero odpazoBaHus,
NPEIbSBISIEMBIX K CTPYKTYPE, COACPIKaHUIO M PE3y/bTaTaM OCBOCHHS YUEOHOH TUCIMIUTHHBI
«MatemaTuka», B COOTBETCTBUU C PexoMeHmalusMu MO OpraHU3aliK TOJIyYeHHs] CpeIHero 00-
niero oOpa3oBaHUsl B IMPENEIax OCBOCHHS O00pa30BaTEIbHBIX MPOrPaMM CpPEIHEro Mpodeccuo-
HAJIBHOTO O0pa3oBaHMs Ha 0a3e OCHOBHOTO OOIEro oOpa3oBaHUs C ydeToMm TpeOoBaHUil (dere-
paJIbHBIX TOCYIapPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U IMOJy4aeMOM MpOPecCuu WIn Clie-
IUATFHOCTH CPEIHEro MpodeccHoHabHOro 00pa3zoBanus (MUchbMo JlernapraMeHTa rocy1apcTBeH-
HOW TOJUTHKK B cdepe MOAroToBKH pabouux kaapoB u IO MwunoOpHayku Poccum ot
17.03.2015 Ne 06-259).

Ienp mMaTemMaTH4yeckoro oOpa3oBaHUs — BOCIHTAHUE MAaTeMaTHYECKOW KyJIbTyphl. Marte-
MaTH4yecKasi KyJabTypa BKIIOYaeT B ceOs sSICHOEC MOHMMaHHE HEOOXOAMMOCTH MaTeMaTHYECKOTO
o0pa3oBaHus B O0IIEH MOJrOTOBKE CTYJICHTA, B TOM YHCIIC, BRIPAOOTKY MPEACTABICHUS O POJIH U
MeCcTe MaTeMaTHKH B COBPEMEHHOMN MBUJIM3AIMN 1 MUPOBOH KYIIBTYpeE.

3aauu MaTeMaTHYeCcKOro 00pa3oBaHus:

—COOOMINTH CTYJCHTaM OCHOBHBIE TEOPETUYECKHE CBEICHHS, HEOOXOMMBIE /ISl U3YyUCHHUS
0O0IIeHAYYHBIX, OOIIEHHKEHEPHBIX, CIICIUATLHBIX TUCIIUTUINH;

—pa3BHTH JIOTUYECKOE U AITOPUTMHYECKOE MBIIIJICHHE;

—03HAKOMUTH CTYJICHTOB C POJIbI0 MAaTeMaTHKH B COBPEMEHHOW JKU3HU U TEXHHUKE, C Xa-
paKTepHBIMU YE€pPTaMU MaTEMATHIECKOTO METO/1a U3yUSHHSI TPAKTUIECKHX 33/1a4;

—BBIpa0aTHIBATh TICPBUYHBIC HABBIKM MATEMaTHUECKOTO HCCIICAOBAaHUS TPUKIAIHBIX BO-
IPOCOB;

—BBIPa0OTATh HABBIKK JOBEJICHUS PEIICHHs 3a7au JI0 MPUEMIIEMOTO pe3yibTaTa — YnCla,
rpajguka, TOYHOTO Ka4eCTBCHHOIO BBIBOJA C MPUMCHEHHEM aJICKBATHBIX BBIYMCIUTEIBHBIX
Cpe/CTB, TaOJHII, CIIPABOYHHUKOB;

—BBIPA0OTAaTh YMEHHE CaMOCTOSITEIIHHO pa30MpaThCcs B MAaTEMAaTHYECKOM armapare, MpH-
MEHSIEMOM B JINTEpAType, CBA3aHHOH CO CIENUATBHOCTBIO CTYICHTA;

—HAy4YUTh ONEPUPOBATH C aOCTPAKTHBHIMU OOBEKTaMU U OBITh KOPPEKTHBIM B yHoTpediie-
HUM MaTEMaTUYCCKUX TIOHSATHA M CUMBOJIOB JUIS BBIPAKCHUS KOJIMYCCTBEHHBIX M KaUECTBEHHBIX
OTHOUIIEHHUM.

ConeprkaHue TPOrpaMMbl HAaIIPaBJIeHO Ha (POPMUPOBAHUE Y CTYIEHTOB KOMITCTCHIINH, He-
o0xonumbIx i kadectBeHHOro ocBoeHust OITOIT CITO na 6aze ocHOBHOro o011ero o6pa3oBaHus
C MOJIyUYECHHEM CPEIHEro o0Iero o0pa3oBaHUs U MPOTrPAMMBbI MOJTOTOBKH KBAJIU(HUIIMPOBAHHBIX
paboumnx, CIyKaIux.



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI YUEBHOM
JUCHUIIVIMHBI «I11.01 MATEMATHUKA»

1.1. MecTOo AMCHMILVIMHBI B CTPYKType OCHOBHOH Npo(eccCHOHAJBLHOH 00pa3oBaTeIbHOI
nporpammbl: O06111€00pa30BaTENbHbBIN UK

Y4yeOHass MUCIUIUIMHA WMEET MPAKTUYSCKYI0 HANPABICHHOCTh M HUCIOJB3YET MEKIIPEIMETHBIC
CBs3U ¢ obOmieoOpazoBaTenbHbiMU AuctuummHamMu 11/1.02 Mudopmaruka, [1/].03 dusuka, ¢ auc-
MUIUIMHAMHA MaTeMaTHYeCKOTO W 00mero ecrecrBeHHoHay4yHoro iukia EH.01 Maremaruka,
EH.02 Undopmaruka, EH.04 NHpopManimoHHbIe TEXHOJIOTHH B MPO(HECCHOHATBLHON ACATEIBHO-
ctH, ¢ obmenpodeccuonansupivu aucuuiumHamu OI1.01 Mnxenepnas rpaduka, OI1.02 Texuu-
yeckas mexannka, OI1.08 Dxonomuka opranuzarmu, OI1.10 KomnberoTepras rpaduka

1.2. He.]'lb U IINIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIIMHBI:

YmMmenusa

3Hauusd

—yMETh JIOBECTH PEIICHUE 3aJIa4H
A0 IMPAKTUYCCKHU [PUCMIIEMOI'O
pe3ynbrata — u4ucia, rpaduka,
TOYHOI'O Ka4YE€CTBCHHOI'O BbIBO/Ja C
INPUMCHCHUCM AACKBATHBLIX BBbI-
YUCIUTENbHBIX CPEACTB, TaOJHII,
CIPAaBOYHHKOB;

—yMeTh CaMOCTOSITEJIbHO pa3ou-
paTtbcs B MaTeMaTHYeCKOM arla-
pare, IpPUMEHSIEMOM B JIUTepaTy-
pe, CBSI3aHHOM CO CHEIUAJIBHO-
CTBIO CTYZEHTA.

—3HaTh OCHOBHBIE TEOPETUYECKHE CBE-
JeHUS HEOOXOIMMBIE IS H3Yy4eHUs
oOLIeHAYYHBbIX, OOLIEMH)KEHEPHBIX,
CHEUUANTBHBIX AUCUUIUIMH M TIOCIIEay-

IOIICTO NPUJIOKCHUA MaTCMaTUKU,

—3HaTh O POJIM MAaTEMATHKH U MecTe
MaTeMaTHUKH B COBPEMEHHOH XHU3HH U
TEXHUKE, OOIIHOCTH €€ MOHATHH, O
XapaKTepHBIX YepTax MaTEeMAaTUYECKUX
METO/I0OB M3YYEHHUs NMPaKTHUECKUX 3a-
Jad, MaTeMaTHMYeCKOM MOJIEIHPOBa-
HUM; 00 UWHpOpPMAaLUHU, MeToJax ee

XpaHeHus, 00pabOTKH U MepeiadH.




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIVIMHBI M BUABI Y4e0HOH padoThl

Bup yuedHoii padoTbl O0bem B yacax

Oobs13aTesqbHas yueOHas HATPY3Ka, B TOM YUCIIE 272
JICKIINH, YPOKH 122
MPaKTUYECKHUE 3aHATUS 150
CamocTosiTe1bHas1 padoTa 136
IIpomesxyTouHasi arTecTanus B popme™ nuddhepeHInpoBaHHOTO 3aUeTa, IK3a-

MEHa

Bcero mo aucuuniinge 408




2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME JUCHMUILIIHHbBI

NoNe
pasne-
JIOB U
TEM

HaunmenoBanue pa3nenos u tem /
Copnepxanue y4eOHOTO Marepuana, JabopaTOpHbIe W MPaKTHYECKHE
paboTHI, caMOCTOsATENbHAS paboTa 00yJaroMXCs, KypcoBas padoTa

O0beM B yacax

X 1o
pas-
Ac-
my,
TeMe

Z 1o
BUIY

Yacel

®opmu-
pyeMsble
OKu
IIK

2

3

Jeiicmeumenvnvle uucna. Anzedpauyeckue npeodopazosanus.

26

1.1

3HadyeHHne MaTeMaTHKd. MHOXeCTBa, JIEMEHT MHOXECTBA, IO/I-
MHO>KECTBO, 00bEIMHEHUE U MepeceueHrue MHOXKecTB. Harypans-
Hble yncna. [Ipocteie U coctaBHble yncna. Jlenurenb U KpaTHOE.
HauGonpmmii oO0mmii nenurens. Hanmmenbimee oOiee KpaTHOE.
[Ipusnaku nenumoctu Ha 2,3, 4, 5, 9, 10, 25. MHOKecTBa LIETbIX,
palMOHATIBHBIX U JIEUCTBUTENbHBIX unces. Koopaunartnas mps-
Masi. Moaynb (a0CooTHas BeIMUMHA) IEHCTBUTENBHOTO YHCTIaA U
€ro reOMETPUYECKHI CMBICIL.

Copepxanue yuebHoro marepuana. JIekiuu, ypoku

3HaueHue MaTeMaTHUKU. MHOECTBa, AIEMEHT MHOXECTBa, MOJ-
MHOX€ECTBO, 00beIMHEHNE U IepeceueHue MHoxecTB. Koopau-
HaTHas npsMas. Moayis.

[IpakTHyeckue 3aHsATH U JTaDOpaTOpHBIE PaOOTHI

[Tpaktuueckas pabora Ne 1. MHOXeCTBa, 3JIEMEHT MHOXECTBA,
MOJIMHO’KECTBO, O0BEIMHEHUE U TIepeceucHrne MHOXecTB. Hary-
panbHble uucna. [Ipocteie U coctaBHble uncna. [emurens u
kpaTHoe. HambGonbpmmii obmuii nenurens. Haumenbiiee oOuiee
kpatHoe. [Ipu3naku nenumoctu Ha 2,3, 4, 5, 9, 10, 25. MHoxe-
CTBa IEJBIX, PAlMOHATBHBIX U JIEUCTBUTENBHBIX yncen. Koopau-
HaTHas npsMas. Moayns (abcontoTHast BEMUYHHA) JEHCTBUTEb-
HOTO YHCJIa U €70 TEOMETPUUECKHI CMBICIL.

CamocrosiTenbpHas pabora 00yJaromuxcs

N3ydeHune TeopeTudyecKoro marepuaia no TeMe Mo KOHCIEKTaM
JICKITUHA

1.2.

CremneHu 1 KOpHU

Copepxanue yueOHOro marepuana. Jlekiuu, ypoku

CremneHu U KOpHU C HaTypaJibHbIM MoKazareneMm. Apudmernye-
CKHi KopeHb. CTEneHu ¢ HyJIEBBIM, LIEIBIM U PallMOHAIBHBIM I10-
Ka3aTeJsIMU.

[TpakTHyeckue 3aHATHS U 1aOOpaTOpHbIE PabOTHI

[Tpaktunyeckas pabora Ne 2. CreneHu M KOpPHU C HaTypaJbHBIM
nokasareneMm. Apupmerndeckuii kopeHb. CTeNeHu ¢ HYJEBbIM,
LIEJIBIM M PAallMOHAJIbHBIM [TOKA3aTEISIMU

CamocTosTenbHas paboTa o0yyaronmxcs

IIOHPOTOBK&I(HpaKTquCKthpaGOTaM

1.3.

ITponopius. [TpoueHTHI

Coneprxanue yueOHoro marepuana. JIeKInu, ypoku

ITponopiusa. OCHOBHOE CBOMCTBO Mponopuu. [IpoueHTsl.

[TpakTrueckue 3aHATHS U TaOOPATOPHBIE PAOOTHI

[Tpaktuyeckas padora Ne 3. [Ipomoprus. OCHOBHOE CBOHCTBO
nponopiuu. [IpoueHTel. TekcTOBbIE 3aauM HA NPONMOPIUU U
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IIPOLICHTBI.

CamocrosiTenbHas paboTa 00yJaronuxcs

N3yueHnue TeopeTuyeckoro mMarepualia mo TeMe MO KOHCIEKTaM
JIEKIIUH

1.4.

Yucnossle BEIpAKEHNS. BpIpaykeHUs ¢ IEpEMEHHBIMU

Copepxanue yueOHoro marepuaina. JIekiuu, ypoku

Yucnossle BelpakeHUs. Beipaxkenus ¢ nepeMeHHbIMU. POpMyIIbl
COKPAILLEHHOTO0 YMHOXEHUS. Pa3noxkeHne MHOTOWIEHOB Ha MHO-
JKUTEIU.

[TpakTnueckue 3ansTus U 1a00paTopHbIe pabOTHI

[Tpaktnueckas padora Ne 4, YucnoBble BelpakeHUs. BoipaxeHus
C nmepeMeHHbIMU. TOXIECTBEHHO paBHbIC BhIpaKeHUs. DOpMYyIIbI
COKPAIEHHOTO YMHOXEHHUSI.

[MpakTrueckas pabora Ne 5. ToxaecTBeHHbIE MPeoOpa3OBaHUS
anreOpandecKrX BBIPAKEHHUH, COEPKAINX PATUKAIBI U MOIYIIH.
Pa3jiokeHre MHOTOWICHOB Ha MHOXHUTEIH. AJreOpanyeckue
IpoowH.

CamocrosiTenpHas paboTa 00yJaromuxcs

Pemenne camoctosaTenbHO paboThl Mo Teme (QopMysbl COKpa-
IICHHOTO YMHOKEHUS

Ypaenenu}l U Hepasencmea

62

2.1.

ITonsiTue YPpaBHCHUA

20

Conepsxkanue yueOHoro marepuana. Jlekuuu, ypoku

[Tonsitue ypaBHeHus. JluneiHble ypaBHeHus. JluneitHas ¢GyHk-
s U ee rpaduk. KBagparueie ypaBHeHus. @opMyiibl KOpHEH
KBaJlpaTHOTrO ypaBHeHUs. Teopembl Buera (nmpsimast u oOpatHas).
bukBaapaTHbIe ypaBHEHUS.

Pemienne HEKOTOPBIX ypaBHEHM BbICIIMX creneHeil. Mpparuo-
HaJIbHBIC YPABHEHUS.

Pemenne ypaBHeHI/Iﬁ C HCM3BCCTHBLIM IOJ] 3BHAKOM MOJYJIA.

[TpakTHyeckue 3aHATHS U 1a0OpaTOpHble PabOTHI

[Tpaktueckast padota Ne 6. JIunelinple ypaBHeHus: . PaBHOCHIIb-
HoCcTh ypaBHeHUH. [IpeoOpa3oBanus, Beaymue K norepe M mnpu-
00peTeHHI0 MOCTOPOHHUX KopHel. KBagpaTHeie ypaBHeHUS. Bbl-

JleNieHHe TIONHOTO KBAaJpaTa B BRIPAKEHHAX BHAAa ax’ +bX+C.
®DopMynbl KOpHEH KBaipaTHOro ypasHeHusd. Teopemsl Buera
(mpsimast u obpartHasi). PasnoxeHue KBajpaTHOro TpexwieHa Ha
JMHENHBIE MHOXKHUTEIIN.

[Tpaxtuueckas pabora Ne 7. MccnenoBanue KBajpaTHBIX ypaBHE-
Huil. ['padguueckoe pernieHne KBaApaTHbIX ypaBHEHUH.

[TpakTnueckast pabora Ne 8. PemieHune HEKOTOPBIX ypaBHEHHI
BBICIIUX cCTeneHel. MppanuoHanpHbele ypaBHEHHs. Pemienue
YpaBHEHU ¢ HEM3BECTHBIM MOJI 3HAKOM MOJIYJIS.

[Tpaktryeckas padora Ne 9. Pemenue ypaBHeHHH ¢ HEM3BECTHBIM
10J] 3HAKOM MOJYJISL.

CamocrosiTenbHas paboTa 00yJaronuxcs

PelieHne TEKCTOBBIX 3a/1a4 C UCIIOJIb30BAHUEM YPABHEHU.

N3ydeHune TeopeTudyeckoro marepuaia mo TeMe Mo KOHCIEKTaM
JICKIIUH

2.2.

HepaBeHncrtpa

14

Coneprxanue yueOHoro marepuana. JIeKInu, ypoku
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HepaBencrBa. CBolicTBa 4HMCIIOBBIX HepaBeHCTB. KBanapaTHble
HepaBeHCTBa. Pemenune HepaBeHCTB. Meron uHTepBasioB. ['pa-
dugeckuiit MeToI.

I/IppaHI/IOHaJ'IBHBIC HCpaBCHCTBA. HCpaBeHCTBa C HCHU3BCCTHBIM
o 3HaKOM MOOYJIs.

[TpakTnueckue 3ansTus U 1a0opaTopHbIe pabOTHI

[Tpaktuyeckas padora Ne 10. MHOXeCTBO pelIeHMI HepaBeH-
ctBa. PaBHOCuiIbHBIE HEpaBeHCTBA. CUCTEMBI HEPABEHCTB C OJ-
HON nepeMeHHOU. KBanpaTHbele HepaBeHCTBa. MeToj HMHTEpBa-
70B. ['paduueckuii MeTo.

ITpakTuyeckas padora Ne 11. MpparnuonanbHble HEpaBEHCTBA.

[Tpaktnueckas pabora Ne 12. HepaBeHCTBa ¢ HEM3BECTHBIM TO/T
3HAKOM MOJYJISL.

CamocTosaTenbHas pabota 00y4Jaronuxcs

N3yueHnue TeopeTuueckoro mMaTepualia no TeMe HEpaBEHCTBA I10
KOHCHEKTaM JIEKIIUN.

2.3.

ﬂorapmbMqu(:KHe 1 ITOKa3aTCJIbHBIC YPABHCHUSA U HCPABCHCTBA.

28

Coneprkanne yueoHoro marepuana. Jlekuuu, ypoku

12

y =aX }
0Kas3aTcCJIbHBIC KO nX CBOHUCTBA, TIpPa@UKH.
IT YH , ,

Oyuknus, oopatHas nanHoi. CBoiicTBa oOpatHoil ¢pyHkiuu. Jlo-

rapupmMuuecKkue QyHKIIHI y =loga , IX CBOMCTBA, rpaduKw.

Jlorapudm. CaoiictBa norapudmos. JlorapudmupoBanue, mo-
TeHIMpoBaHue. JlecaTUUHbIC JOrapru(MBbl.

ITokazaTenpHbIE YpPaBHCHHA.

Jlorapudmuueckre ypaBHeHusI.

ITokazaTenpHbIE HCPAaBCHCTBA.

Jlorapudmuueckue HepaBeHCTBA.

NINININ

[TpakTHyeckue 3aHATHs U 1abOpaTOpHbIe pabOTHI

ITpakTnueckas paborta Ne 13. Iloka3aTesbHble ypaBHEHHS.

[Tpaktuueckas padota Ne 14. Jlorapudmudeckue ypaBHEHHS.

ITpakTtuyeckas pabora Ne 15. [TokazaTenbHble HEPaBEHCTBA.

[Tpaktuueckas padota No 16. Jlorapudmudeckue HepaBeHCTBA.

NINININ

CamocrosiTenbpHas pabora o0yJaromuxcs

N3ydeHune TeopeTHYecKoro MaTepralia 1o TeMe rnoKa3areyibHbIe U
norapuMHUUEcCKUe YpaBHEHHS M HEPABEHCTBA MO KOHCIEKTaM
JIEKIIHM.

Pemenne camocrosiTenbHON paboOTHI MO TeMe MOKa3aTelbHbIE U
jorapuMuuecKue ypaBHEeHUs

Pewenue cucmem ypagnenuii u Hepagencma

38

Pemenue cucteM NMHEWHBIX U HEJIUHEHWHBIX YPAaBHEHHUM U HeEpa-
BEHCTB

16

Copneprxanme yuebHoro Marepuana. JIekiuu, ypoku

Pemenne cucrteM TMHENHBIX YPaBHEHUN U HEPABEHCTB

Pemienne cucreM HEIUHEHMHBIX ypaBHCHHf/'I 1 HCPABCHCTB

N

Pemenne TeKCTOBBIX 3aJ1a4 NPY TOMOIIN CHCTEM YPaBHEHUN

[TpakTHyeckue 3aHsATH U J1abOpaTOpHbIE PabOTHI

[Tpaktuyeckas pabora Ne 17. Pemenue cucreM JIMHEHHBIX ypaB-
HeHuil. MccaeqoBanne CUCTEM JTMHEMHBIX YpaBHEHUN

[Tpaktuyeckas pabora Ne 18. Pemenue cucteM HeIMHEHHBIX
YpaBHEHUU.

[Tpaktuyeckas padora Ne 19. Perienue cucteMm JUHEHHBIX U He-
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JIMHEHHBIX HEPABEHCTB.

CamocrosiTenbHas paboTa 00yJaronuxcs

HOIIFOTOBKa K IIPAKTUYCCKUM 3aHATHUIAM

3.2.

Pemenue cucreM nmokasaTeNIbHBIX M JIOTApU(PMUYIECKUX YpaBHE-
HUU

12

Copepxanne yueOHoro Mmarepuana. Jlekiuu, ypoku

Pemienne cucreM nokasaTenbHbIX YPaBHEHUM.

Pemenune cucrem norapuMHUUECKUX ypaBHEHHUH.

[TpakTiueckue 3ansTus U 1a0opaTopHbIe pabOTHI

[TpakTudeckast paborta Ne 20. Pemenue cucreM mokazareabHbIX
YpaBHEHUU.

[Tpaktuyeckas padora Ne 21. Pemenue cucrem jgorapudpmude-
CKUX ypaBHEHHi. Pemenne cMemaHHbIX (TOKa3aTeNbHbBIX U J0-
rapu(MHUUECKUX) CHCTEM YpaBHEHUIA.

CamocrosTenbHas pa60Ta o6yt1aroumxc;1

HOIIFOTOBKa K IPAKTUYCCKUM 3aHATHUAM

3.3.

Pemenue cucrteM ypaBHEHUN U HEPABEHCTB C HEU3BECTHBIMU 110
3HAKOM MOJYJISI

10

Coneprkanne yuebHoro marepuana. Jlekuuu, ypoku

Pemenuie cuctem ypaBHEHHI ¢ HEU3BECTHBIMHU O] 3HAKOM MO-
TUYJIS.

Pemenne cucteM HepaBEHCTB ¢ HEM3BECTHBIMU 1101 3HAKOM MO-
TUYJIS.

Pemenue cucreM ypaBHEHUN U HEPABEHCTB C HEU3BECTHBIMU 110
3HAKOM MOJYJIS.

[TpakTHyeckue 3aHATHS U 1a0OpaTOpHble PabOTHI

[TpakTnueckas padorta Ne 22. Pemienue cucteM ypaBHEHUN U He-
PaBEHCTB C HEU3BECTHBIMU I10J1 3HAKOM MOJYJIs

CamocTosTrenbHas pabota 00y4Jaronuxcs

HO}IFOTOBKa K IIPAKTHYCCKUM 3aHATHUAM

CamocrosiTenbpHas pabota 00yJaromuxcs

[TonroToBKa K MPOMEKYTOYHOM aTTeCTAIlUU, KOTOpasi MPOBOTUT-
csi B hopMme nudepeHInpoBaHHOTO 3aUeTa.

Tpuzonomempus.

36

5.1.

TpuronomeTrpruyeckue GyHKINH

Coneprxanue yueOHoro marepuana. JIeKIuu, ypoku

['pagycHble U paguaHHble U3MepeHus yrioB. [lomoxurensHble U
OTpHILIATEeNIbHBIE YIIIbl. YTIbl, Oonbiune 360°. OnpeneneHue Tpu-
TOHOMETPUYECKUX (DYHKIMI TTPOU3BOJIBHOTO YIiia. 3aBUCUMOCTh
MEXy TPUTOHOMETPUUYECKUMHU (PYHKIUSMH OJHOTO apryMeHTa.
Tpuronomerpuueckuii Kpyr. MHTEepBasibl 3HAKOMOCTOSHCTBA W
MHTEPBaJIbl MOHOTOHHOCTH TPUTOHOMETPUYECKUX (yHKUIUH. BbI-
YHCJIEHNWE 3HAYEHUH TPUTOHOMETPUUYECKUX (PYHKIMHA HEKOTOPBIX
yriaoB. PemieHne mpsMOYrojbHBIX TPEYrOJbHUKOB. YETHOCTH U
HEYETHOCTb, MEPUOJUYHOCTh TPUTOHOMETPUUECKHUX (QYHKIUI.
HccnenoBanune Ttpuronomerpudeckux ¢yHkuuid. Iloctpoenue
rpa¢ukoB. opMyibl KOCUHYCA, CHHYCA, TAHT€HCA CYMMBI U pas3-
HOCTH JBYX apryMeHTOB. Bplpa)keHHE TPUTOHOMETPUUYECKUX
GYHKIMA TBOMHOTO apryMEeHTa M MOJIOBUHHOTO apryMEHTa depes
(GyHKIUU OCHOBHOTO aprymeHTa. @OpMyIibl MOHMKEHHS CTerie-
HU. BelpakeHne TpUroHOMEeTpU4ecKUX (DYHKIMH uepe3 TaHIeHC
IIOJIOBUHHOTO aprymeHTa. @opmysbl MOHMKEHUs CTENEHU. Bbl-

OKI1-9
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pakeHHe TPUTOHOMETPHUYECKHX (DYHKIMI 4Yepe3 TaHIeHC I0JIO-
BUHHOTO aprymeHTa. @opmyssl IpeoOpa3oBaHus MPOU3BEICHUN
sin o sin B, cos acos B, sin acos B B cymmy. [IpeobpazoBanue
cyMmM Sina £ Sinf , coSal + COSP B mpou3BeICHUE.

[TpakTiueckue 3ansTus U 1a00paTopHbIe pabOTHI

[Tpaktuyeckas padora Ne 23. 3aBHCHUMOCTb MEXIY TPUTOHOMET-
pUUYECKUMH (YHKLHUSAMHU OJTHOTO apryMeHTa. Beluucienue 3Hade-
HUI TPUTOHOMETPUYECKUX (HYHKIMHA HEKOTOpHIX yrioB. [loctpo-
eHue rpa)uKOB TPUTOHOMETPUYECKUX (DYHKLHUH.

[Tpaktuyeckas padora Ne 24. [I[puMeHeHUE TPUTOHOMETPHUECKUX
dbopmy.

CamocrosiTenpHas paboTa 00yJaomuxcs

H3ydeHne TEOpeTHUECKOro mMarepuaia Mo TeMe TPUTOHOMETPHU-
gyeckre GOpMyIIbl 1O KOHCIIEKTaM JICKITUH.

5.2.

DopMyIbl IPUBEACHHUS.

Copepxanue yueObHoro marepuana. JIekiuu, ypoku

®opmynsl npuBeneHus. ToXIeCTBEHHbIE MPEOOpa3oBaHUs TPU-
TOHOMETPUYECKUX BBIPAKEHUI.

[TpakTHyeckue 3aHsATH U J1aOpaTOpHBIE PaOOTHI

[Tpaktuueckass pabora No 25. @opmynbl npuBeneHus. Toxne-
CTBEHHBIC TTPEOOPA30BAHUS TPUTOHOMETPHUECKUX BHIPAKECHUH.

CamocrosTenbHas pa60Ta o6yt1aroumxc;1

HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHAM

5.3.

OO0paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

Coneprxanue yueOHoro marepuana. JIeKuuu, ypoku

OO6patHble TpuroHoMmerpuueckue GyHkuuu. Mx cBoiicTBa u rpa-
buku.

[TpakTrueckue 3aHsTHs U 1a00paTOpHbIE pabOTHI

[Tpaktuyeckas pabora Ne 26. OOpaTHBIE TPUTOHOMETPUYECKHE
¢yskiun. Mx cBoiicTBa u rpaguku.

CamocrosiTenbpHas pabora o0yJaromuxcs

W3ydeHne TeopeTHuecKoro marepuana Mo TeMe oOpaTHbIE TpH-
TOHOMETpHUYECKHE (DYHKIIMM IO KOHCTIEKTaM JIEKLIUH.

5.4.

Penienue TPUTOHOMCTPHUYICCKHUX ypaBHeHI/Iﬁ 1 HCPABCHCTB

14

CopepxaHue yueOHoro marepuaina. JIEKIMH, ypoKH.

[Tpocreiiine TpUroHOMETPUUECKHE ypaBHEHUS. TpUroHOMETpHU-
YECKUE YpaBHEHUS

TpI/IFOHOMeTpI/I‘-ICCKI/IC HCPAaBCHCTBA.

[TpakTrueckue 3aHsTHs U 1a00paTOpHBIE PabOTHI.

[Tpaktuyeckas pabora Ne 27. Pemenue mpocTeHInX TPUTOHO-
METPUYECKUX YPaBHEHHM.

[TpakTnueckast pabora Ne 28. PemieHue TpUTOHOMETPUUYECKUX
YpaBHEHUM.

[TpakTueckast padora Ne 29. PemieHue TpUTOHOMETPUUYECKUX
HEPABEHCTB.

CamocTosTenbHas paboTa o0yyaronmxcs

W3ydyeHne TEOpeTHUECKOro mMarepuana 1o TEME TPUTOHOMETPHU-
YeCKHe HEPAaBEHCTBA 10 KOHCIEKTAaM JIEKIIHH.

Pemenne caMocTosTeNbHONW PabOTHI MO TeME TPUTOHOMETPHYE-
CKHE YpaBHEHHUS

Bexmoput

20

Bekrtopa u neiicTBus ¢ HUMU.

OK1-9
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Coneprxanue yueOHoro marepuana. JIeKInu, ypoku

[Tonstue BexTopa. AOCOIIOTHAs BEIMYMHA U HAIpPABICHUE BEK-
Topa. PaBeHcTBO BekTOpoB. Cll0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXeHue BekTopa Ha uMcio. KojuMHeapHble W KOMILIaHAp-
HbIE€ BEKTOpA.

[TpakTnueckue 3ansTus U 1a0opaTopHbIe pabOTHI

[TpakTuyeckas pabora Ne 30. Bektopa u neiicTBUsI C HUMHU.

CamocTtosrenbHas pabota o0ydyaronmxcs

N3ydyeHne TeopeTHyecKkoro Marepuasia 1o TeMe BEKTopa U Jiei-
CTBUS C HUIMHM 10 KOHCTIEKTaM JICKIUH.

6.2. CkasisipHO€E ITPOU3BENECHNUE BEKTOPOB 12
Copneprxanme yueOHOro Matepuana. JIekiuu, ypoku
KoopauHaTsl TOUKM M KOOpAMHATHI BekTopa. CKalsipHOE MpOu3-
BEJICHUE BEKTOPOB.
ITpakTHyeckue 3aHATHs U 1abOpaTOpHbIe pabOThI
[Tpaktnueckast padora Ne 31. CkansipHOoe NpPOU3BENECHUE BEKTO-
POB.
[TpakTnueckast pabora Ne 32. VcioBus napajijieIbHOCTH U Iep-
HEHIUKYJISPHOCTH BEKTOPOB.
[TpakTraeckast padota Ne 33. [IpuiioskeHUs CKaISPHOTO TPOU3-
BE/ICHUSI BEKTOPOB.
CamocrosiTenpHas pabora o0yJaromuxcs
W3ydyeHne TeopeTuyeckoro Marepuaia 1no TeMe BEKTOPHOE Ipo-
U3BEJICHHE BEKTOPOB 10 KOHCIIEKTaM JIEKLIUH.
W3ydeHne TeopeTnyeckoro MaTepraia o TeMe CMEIIaHHOe IIpo-
M3BEJICHNE BEKTOPOB 10 KOHCIIEKTaM JIEKIIMH.
7. Cmepeomempus 44
7.1. ITpsiMble ¥ INIOCKOCTH B TPOCTPAHCTBE 14 OKI1-9
Copepxanue yueOHoro marepuana. Jlekunu, ypoku
OcHoBHBIE TIOHATHA, aKCUOMBI cTepeomeTpun. Teopema o Tpex
NEePIEeHIUKYIIpax.
JIByrpannble yrusl. JIMHEWHBIA yros AaByrpaHHoro yria. [Ipu-
3HAK NEPIEHANKYISIPHOCTH IBYX IIJIOCKOCTEN.
[TpakTrueckue 3aHsTHsI U 1a00paTOpHbIE pabOTHI
[Tpaktnyeckas padota Ne 34. OCHOBHbIE MOHSATHSI, aKCUOMBI CTe-
peomerpun. Ilmockoctu. IlapannenbHble W TEpeceKaroluecs
IJIOCKOCTH.
[Tpaktuueckas padora Ne 35. IIpusHak mapaieTbHOCTH MPSIMON
u 1iockoctd. llpu3Hak mnapamienpHOCTH IUIOCKOCTEH. YTron
MEXIY NPSMOH U TUIOCKOCTBIO.
[Tpaktuyeckas pabora Ne 36. Ilpu3Hak neprneHIUKYISIPHOCTH
pPsIMOM M INIOCKOCTH. Teopema O Tpex mepreHauKyispax. [By-
rpaHHble yribl. JIMHEWHBIM yros aByrpaHHoro yria. IlpusnHax
NEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEH.
CamocrosiTenbpHas paboTa 00yJaomuxcs
W3ydeHne TeopeTHuecKoro Marepuaia mo TeMe mpsMble U Iioc-
KOCTH B IPOCTPAHCTBE 110 KOHCIEKTaM JIEKIIHH.
7.2. MHOrorpaHHUKH 18

Coneprkanne yaeOHOro Marepuana. JIlekimuu, ypoku

Mmuororpanauki. WX BepmmHbl, peOpa, TpaHd, IUArOHAJH.
ITpuszma.

Mpuororpannuku. Ilapannenenunesn, ky0, X BepUIMHBI, pedpa,

12




T'paHu, AuaroHaju.

Mpuororpanauku. [Tupamuaa. CummeTpus B Ky0e, mapasuienieny-
nene, npusMe u nupamuzae. Cedenus Ky0a, MPU3Mbl U TUPAMHU/IBL.
[TpaBuriibHBIE MHOTOIPAaHHUKHU.

[IpakTHyeckue 3aHsATHS U J1a00paTOpHbIE PaOOTHI

[Tpaktnueckass pabora Ne 37. Ilpu3ma mpsimMas W HaKJIOHHAs.
[TpaBunbHas npuzMa. GopMysIbl MIIOLIAU TOBEPXHOCTH U 00Be-
Ma IIPU3MBI.

[TpakTiaeckast padora Ne 38. INapamnenenunen, ky6. @opMyiibt
IUIOIIAAX TIOBEPXHOCTH M O0bEMa Mapajulelienunena U Kyoa.
O06beM napajuienenumnena u Kyoa

[Tpaktnueckas padora Ne 39. ITupamuna. [IpaBunpHas nmupamu-
na. Yceuennas nupamujaa. Oopmyiibl III0MATM TTOBEPXHOCTH,
o0bemMa nupaMubl.

[Tpaktnueckas padora Ne 40. Cummerpust B KyOe, napasuienenu-
nene, npuszMe u nupamuze. CedeHus Ky0a, Ipu3Mbl U TUPAMUJIBI.
ITpaBriIbHbIE MHOTOI'PAaHHUKH.

CamocrosiTenpHas paboTa 00yJaromuxcs

N3yueHnue TeopeTuueckoro MaTrepuaia no TeMe MHOTOIPAHHUKHU
10 KOHCIIEKTAM JIEKIIUI

7.3.

Tenau ITOBCPXHOCTHU BpalllICHUA

12

Copepxanue yueOHoro marepuana. Jlekuuu, ypoku

QOurypsl BpallleHUs: UWIHHIP, KOHyC. DOopMysbl MIIOMAAU TO-
BEPXHOCTH U 00bEMa IIJIMH]IpA U KOHYCA.

Ourypsl BpamieHusi: chepa, map. IlmockocTb, KacateiabHas K
chepe. Dopmyia oobema mapa. opmyina miomaau chepsl.

[TpakTHyeckue 3aHATHS U 1a00opaTOpHbIe PabOTHI

[TpakTuyeckas padora Ne 41. durypsl BpalieHus: MUIMHIP, KO-
Hyc. PopMyIibl IUIOMIAAN MOBEPXHOCTH U 0OBbEeMa LWIMHJIpa U
KOHYycCa.

[TpakTnueckast padora Ne 42. ®@urypsl BpauieHusi: cdepa, map.
[Tnockocth, KacaTenmbHast K cdepe. Dopmyna obObema miapa.
®dopmyna miomaau cepsl.

CamocrosiTenbpHas pabota 00yJaromuxcs

[TonroroBka K MpakTU4ECKUM paboTam

DyHKIUH U rpaduKu

14

Copneprxanue yueOHoOro Marepuana. Jlekiuu, ypoku

[TpsimoyronbHasi cucTeMa KOOpJAWHAT Ha IUIOCKOCTU. DYHKIMS,
cnocoOsbl 3aaHus GyHKIKUU. OOIacTh ONpeeNeHusl, MHOKECTBO
3HaueHuil Qynkuuu. 'papuk yucnoBoit (yHKUMH. MOHOTOH-
HOCTh yHKIMU. [IepruoANYHOCTh, YETHOCTh, HEYETHOCTb.

Oyuxmm Y =ax+b,y=ax®+bx+c,y=x>,y=x,

3 k
y= \/; v Y Z;, ux cBoiictBa W rpaduku. JIpoOHO-

auHelHas QyHkuus Y = , ee cBoicTBa, rpadguk. ['pa-

cx+d
buxkum  QyHKIUH, coAep)KamMX ~ aOCONIOTHYIO  BEIIUYHHY

y=1(x) . y=[f()|

[TpakTHyeckue 3aHsATH U J1abOpaTOpHbIE PabOTHI

[TpakTuueckas padorta Ne 43. Ob6macTe onpeaeneHus, MHOKECTBO
3HayeHud QyHkuuu. ['padux uucinoBoit ¢yHkuuu. MOHOTOH-

OK1-9
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HOCTh QyHKIMH. [leproAnYHOCTh, YeTHOCTh, HEYETHOCTb.

[Tpaktnueckas padora Ne 44. Iloctpoenue rpadukoB QyHKITUN
y=ax+b,y=ax’+bx+c,y=x,y=+x,

[Tpaktuueckas padora Ne 45. Iloctpoenue rpadgukoB QyHKIUH
y= 3{/; y Y = ; . Iloctpoenue rpadukoB ApoOHO-TUHEITHON

ax+b

cx+d
JIOTHYIO Ben4yuHy Y = f QXD NE | f (X)|

bynkuun Yy = TIpaduxu byHkumii, comepkamux adco-

CamocTosaTenbHas pabota 00y4Jaronmxcs

[TonroroBKa K MpakTUYECKUM paboTam

Hlocneooeamenvnocmu u npozpeccuu

24

YucnoBbie MOCIEA0BATEIBHOCTH

Copepxanue yueOHoro marepuana. JIekiuu, ypoku

YucnoBble MOCIEI0BATEILHOCTH. Hpenen YHCJI0BOM mocjca0Ba-
TCIIBHOCTH. TeopeMa 0 [pcaciax nocjacaoBaTCIbHOCTH.

[TpakTiueckue 3aHsaTHs U 1a00paToOpHBIE PabOTHI

[TpakTnueckast pabora Ne 46. UucnoBble MOCIEA0BATEIbHOCTH.
[Ipenen uyucnoBoil mocienoBaTeNbHOCTH. Teopema O mpezenax
HIOCJIEI0BATEIILHOCTH.

CamocrosTenpHas pa60Ta o6yt1aroumxc;1

IToaroroBka k MPAKTUICCKUM pa60TaM

9.2.

ApudmeTnuecKne Nporpeccuu

Coneprxanue yueOHoro marepuana. JIeKuu, ypoku

Apudmernueckue nporpeccun. @opmynbl N-TO Yi€Ha U CyMMBbI
N- IEPBBIX YWICHOB.

[TpakTrueckue 3aHsTHs U 1a00paTOpHbIE pabOTHI

[Tpaktuyeckas pabora Ne 47. Apudmernueckue MNpPOTPECCHH.
@DopMyITbl N-TO YWieHa U CYMMBI N- TIEPBBIX YWICHOB.

CamocrosiTenbpHas pabora 00yJaromuxcs

IToaroroBka k MNPAKTUYICCKOMY 3aHATUIO TI0 TEMC apI/I(l)MeTI/I‘-Ie—
CKasd nporpeccud

9.3.

FCOMeTpI/ILIeCKI/Ie Iporpeccun

12

Coneprxkanue yueOHOro Matepuana. Jlekuuu, ypoku

['eomerpuueckue nporpeccuu. @opmyibl N-TO YiICHA U CYMMBI N-
nepBbIX WieHOB. beckoHeuHO yObIBaroIias reomeTpuyeckas npo-
rpeccusi. OOparnieHre 0eCKOHEYHON AeCITUYHOU TpoOH B OOBIK-
HOBEHHYIO.

[TpakTHyeckue 3aHATH U 1abOpaTOpHbIE PabOTHI

[Ipaktuueckass pabora Ne 48. ['eomerpuueckue MNPOTPECCUH.
DopMyIbl N-T0 YJieHa U CYMMBI N- IEPBBIX YWICHOB.

[Tpaktnyeckas pabora Ne 49. beckoHeuHO yObIBaromas reoMeT-
puyeckasi mporpeccusi; oOpaiieHue OeCKOHEYHOW JeCATHYHOMN
JpoOu B OOBIKHOBEHHYIO.

[TpakTnueckast pabora Ne 50. TekcroBble 3aaun Ha apudmMeTu-
YECKHE U FEOMETPUUECKHE TPOIPECCUH.

CamocrosiTenbHas paboTa 00yJaronuxcs

[ToaroToBka K MpPakTHYECKOMY 3aHITHIO IO TeMaM: OECKOHEUHO
yObIBaroIas reoMeTpuyueckas mporpeccus; oOpaiieHue Oecko-
HEYHOW JECATUYHOM JpoOU B OOBIKHOBEHHYIO.

OKI1-9

10.

Henpepvienocms u npeoden ghynkyuu 6 mouke

16
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Coneprxanue yueOHoro marepuana. JIeKInu, ypoku OKI1-9
[Ipenen dynkuum B Touke. OmnpenercHue npeaena U HempephiB-
HOCTh (DYHKIIMH.
Touku pazpeiBa. OmnpeneneHue OECKOHEYHO OOJBIIUX M OecKo-
HEYHO MAJIBIX.
PackpbITHe HeollpeeIeHHOCTeN 0] 3HAKOM IIpefiesia
[TpakTHyeckue 3aHsATH U J1aOOpaTOpHBIE PadOTHI
[Tpaktuueckas padora Ne 51. Tlpenen dynkuuu B Touke. Omnpe-
JIeJICHHUE TIpeJiena U HENPEPbIBHOCTD (DYHKIINH.
[Tpaktnueckas padorta Ne 52. Brruncienue npeeinoB GyHKIIUU B
TOYKE.
[TpakTudeckass pabora Ne 53. Kimaccudukamnusi Touek pas3pbiBa.
ITocTpoenue rpauKoB.
CamocrosiTenpHas paboTa 00yJaromuxcs
N3yueHune TeopeTH4ecKoro MaTepuaia 1o TeMe MO KOHCHEKTaM
JIEKIUHI
11. Jugpdhepenyuanvnoe ucuucnenue pynkyuu o0noii eewjecmeen- | 42 OK1-9
HOUl nepemMeHHOoll U npunodHcenusn OudhepenyuanvHo2o ucuuc-
JIeHUA
11.1. | IlpomusBomnas Qynkuuu. Ee reomerpuueckuii m mexanmdeckuit | 10
CMBICIL.
Copepxanue yueOHoro marepuana. JIekiuu, ypoku
[TpousBomnas pyHkuuu. Ee reomeTpudeckuii U MeXaHUYECKHA
cMbIcil. Tabnauma npou3BOAHBIX U MpaBWIa HAXOXKJICHHS MPOU3-
BOJIHBIX.
ITpakTHyeckue 3aHATH U 1abOpaTOpHbIe pabOTHI
[Tpaktueckast pabora Ne 54. TIlpousBoanas ¢yukuuu. Ee reo-
METPUUECKUN M MEXaHW4YeCKUH cMbIci. Tabauia npon3BOIHBIX.
[Tpaktuueckas pabora No 55. IlpaBuna nuddepeHnmpoBaHusi.
CamocrosTenbHas paboTa 00y4aonmxcs
N3ydyeHne y4eOHOro/TEOpEeTUYECKOro MaTepuajga IO TeMe M0
KOHCIIEKTaM JIEKLIU I
11.2. | IlpowsBognast cnoxHoi QyHkuu. IIpomsBomnast oOpatHo# | 12
¢ynkuuu. Jlorapupmuueckoe nuddepennuponanue. [IponsBoa-
HBI€ BBICIINX TTOPSIIKOB.
Coneprxanne yueOHOro Marepuana. JIeKnuu, ypoku
[TpousBonnas cnoxHoW ¢yHkuuu. IlpousBogHast oOpaTHOM
(GYHKIHIH.
Jlorapudmuueckoe nudppepenupoBanue. [Ipou3BoaHbIe BbIC-
IIUX TTOPSIIKOB.
[TpakTHyeckue 3aHATH U 1abOpaTOpHbIE PabOTHI
[TpakTudeckast paborta Ne 56. [Ipon3BoaHas CJI0KHOW (hYHKIIHH. 2
[Tpaktuyeckas padora Ne 57. IlpousBojHas 06paTHON QyHKIHH. 2
[Tpaktndeckas padora Ne 58. [Ipon3BogHbIE BEICITNX TOPSIIKOB. 2
CamocTosTenbHas paboTa o0yyaronmxcs
[ToaroToBka K NpakKTUYECKUM 3aHSATHIM 2
11.3. | Juddepennuan GyHKIUN U €70 T€OMETPUIECKHM CMBICI, cBs3b ¢ | 10

MIPOU3BOAHOM.

Coneprxanue yueOHoro marepuana. JIeKInu, ypoku

Juddepennnan QyHKIUN U €ro reOMETPUYECKHI CMBICIH, CBS3b C
npou3BogHON. Juddepenuan cyMmbl, TPOU3BEICHUS M YacT-
HOTO.

15




[TpubnkeHHbIE BBIYUCICHHUS MpH momouy auddepeHmnuana.
YpaBHEeHHE KacaTeJIbHOW U YpaBHEHUE HOPMAJIH.

[TpakTHyeckue 3aHsATH U 1abOpaTOpHbIE pabOTHI

[TpakTtnueckas pabora Ne 59. Jluddepennuan GyHknuu u ero
TEOMETPHUYECKUN CMBICH, CBSI3b ¢ Mpou3BoaHON. uddepennnan
CYMMBI, TIPOM3BE/ICHUS H YaCTHOTO.

[Tpaktuyeckas pabora Ne 60. YpaBHeHue KacaTenbHOW M ypaB-
HEHUE HOPMAJIH.

CamocrosiTenpHas paboTa 00yJamuxcs

HO,I[FOTOBKa K IMPAKTHUYCCKUM 3aHATHUAM

11.4.

YcioBust MOHOTOHHOCTH (pyHKIMH. DKCTpemyM ¢yHkuuu. HeoO-
XOAMMOe yclioBHe 3kcTpeMyMa (Teopema ®epma). JlocraTodynsie
YCJIOBUSI SKCTpEMyMa.

10

Copaepxxanue yueObHoro marepuana. Jlekuuu, ypoku

YcnoBus MOHOTOHHOCTH QyHKIMU. DKcTpemyM (yHKinu. Heob-
X0UMOE yclioBHUE dKcTpemyMa (Teopema depma). Jlocratounsie
YCIIOBHSI DKCTPEMYyMa.

[TpakTHyeckue 3aHsATH 1 JJaDOpaTOpHBIE PadOTHI

[Tpaktuueckast pabora Ne 61. DxcrpemyMm pynkumuu. Heobxonu-
MoOe YycioBHE OdKcTpemyMa (Teopema @Depma). JlocratouHbie
YCIIOBHSI DKCTPEMYyMa.

[Ipaktuyeckas pabora Ne 62. Haxoxaenue HamOONBIIETO H
HalMEHBUIEr0 3HaueHUs (YHKIMM Ha 3aMKHYTOM HHTEpBaJe.
Pemenne npukiiagHbeIX 3a1a4.

CamocrosTensHas pa60Ta o6yt1aroumxc;1

BeinonHenne caMocTosTENbHON pPAabOTHI MO TeME SKCTPEMYM
(GYHKLIMU M HaXOXKIACHUWE HAauOOJIBIIET0 M HAaUMEHBIIETo 3Hade-
HUs QYHKIIMU HA 3aMKHYTOM HHTEpBaJe.

12

I/IHmezpanbuoe ucuyuciienue

22

12.1.

OHpeI[eJ'ICHI/IC HCOMPCACIICHHOI'O UHTETpaJla U €ro cBoricTBa. Me-
TOJAbl MHTCTPHUPOBAHUS.

12

Coneprxanue yueOHoro marepuana. JIeKuuu, ypoku

Omnpenenenne HEONPEISICHHOTO HHTETpaJla M €ro CBOMCTBA.
['eomeTpuyeckuii CMBICT HEONPEEICHHOTO HHTerpana. Hermo-
CPeACTBEHHOE MHTETPUPOBAHKE MO TaOJIHIIe HHTETPAJIOB.

3amMmeHa HCpGMCHHOﬁ oA 3HAKOM HCOIIPCACIICHHOI'O MHTCTpaJia

[TpakTrueckue 3aHsTHs U 1a00paTOpHbIE pabOTHI

[TpakTudeckas padora Ne 63. HermocpeacTBeHHOE HHTETPUPOBA-
HUE 0 TaOJIUIIC HHTETPAJIOB.

[Tpaktrdeckas padora Ne 64. 3ameHa IepeMEeHHO B HEOTpeIe-
JIEHHOM MHTETpale.

CamocrosTenbHas paboTa o0yyaronmxcs

N3ydeHune TeopeTHYecKoro Marepraiia rno TeMe 1o KOHCIEKTaM
JIEKIUH

OKI1-9

12.2.

OmnpeneneHne OnpeeICHHOr0 HHTerpaa.

10

Coneprxanue yueOHOTo MaTepuana. Jlekuuu, ypoku

Ornpezenenue onpeaeieHHOro nHTerpaia. 3ajaadn, IpUBOISIINE K
MOHATHIO onpeniesieHHoro uurerpaia. ®opmyna HeroTona—
JleitOnuna. 3ameHa mepeMeHHON B OIMPEIeIICHHOM HHTErpaie.

Brruncienne miomazeit miockux Guryp

[TpakTHyeckue 3aHsATH U J1abOpaTOpHbIE PabOTHI

ITpaktuueckas padora Ne 65. @opmyna Herorona—Jleitoauna.
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[TpakTudeckas pabota Ne 66. Berumcrienue miomaaei miocKux
dburyp.

CamocrosiTenpHas paboTa 00yJaomuxcs

HO,I[FOTOBKa K IMPAKTHUYCCKUM 3aHATHUAM

13.

Ananumuueckasn ceomempus Ha nioCKocmu.

16

Copepxanue yueOHoro marepuaina. JIekiuu, ypoku

AHanuTrnyeckas FeOMETpHsI Ha IUIOCKOCTU. Busibl ypaBHeHUI
IPAMOM. Y CJI0BHS NApajuIEIbHOCTH U NEPIEHANKYIISIPHOCTH IIPsi-
MBIX Ha INIOCKOCTU. lIpsIMOyTOIbHBIE U NIOJIIPHBIE KOOPAUHATHI.

YpaBHEHUE OKPY>KHOCTU. PaccTosiHre Mex 1y TBYMsI TOUKaMH.

[TpakTnueckue 3ansTus U 1a00paTopHbIe pabOTHI

[TpakTudeckast pabota Ne 67. Buasl ypaBHeHHIA TPsIMOi. Y ¢J10-
BUSI TAPAJUICIBHOCTH U TICPIICHIUKYIISIPHOCTH MPSIMBIX HA TUTOC-
KOCTH.

[TpakTuueckas paborta Ne 68. [IpsamoyronabHbIe U MOJISPHBIE KO-
OpJIMHATHI.

[TpakTueckas padorta Ne 69. YpaBuenue okpyxHoctu. Paccros-
HUE MEX/TY IBYMS TOUKaAMHU.

[Tpaktnyeckas padora Ne 70. CMmelaHHble 3aa4u 110 aHAJIUTH-
YECKOM reOMETPHUM Ha IJIOCKOCTH (IIpsiMasi U OKPYKHOCTB).

CamocrosTenpHas pa60Ta o6yt1aroumxc;1

BrImTostHeHHEe caMOCTOSTEIIFHOM pa6OTLI I10 TCMC IIpAMas Ha
IIJIOCKOCTH.

OKI1-9

14.

Onemenmul meopuu 6ep0;1muocmeﬂ U Mamemamuueckoil
cmamucmuku

32

14.1.

Teopus BeposiTHOCTEN

18

CopepxaHue yueOHoro marepuana. Jlekiuu, ypoku

DJIEMEHTHI KOM6I/IHaTOpI/IKI/I.

Anrebpa coObiTuii. Kiaccuueckoe ornpeneneHne BeposiTHOCTH.
Teopema croxxeHust (00U ciryyail U cirydyail HECOBMECTHBIX
coObITHif). Teopema ymHOXkeHUS (001U ciiydail U ciiydail He3a-
BUCHMBIX COOBITHI). Y CIIOBHBIE BEPOSITHOCTH.

Ornpezenenne cydaiiHOW BETUYUHBI. J[UCKpeTHBIE CllydaiiHbIe
BEJIMYMHBI. 3aKOH paclpeesIeHus] AMCKPETHOM ciy4ailHOW Beu-
yuHbl. DyHKIMS pacnpeneNneHus U ee cBoiicTBa. Yucnossle xa-
PaKTEPUCTUKH JUCKPETHBIX CIyYalHbIX BEJIMYMH U UX CBOMCTBA.

[TpakTiueckue 3aHsATHs U Ja00paTOPHBIE pabOTHI

[TpakTryeckas pabora Ne 71. DneMeHThl KOMOMHATOPUKH.

[TpakTuyeckas padora Ne 72, Knaccuueckoe ornpeienieHue Bepo-
aTHOCTU. TeopeMa ciokeHust (00IMiA cirydaid U ciay4dail HeCOB-
MECTHBIX coObITHIT). Teopema yMHOKeHHs (00K ciyyail u
CIIy4ail He3aBUCHMBIX COOBITHI). Y CIIOBHBIE BEPOSITHOCTH.

[Tpaktuyeckas padora Ne 73. OnpeneneHue ciry4aiiHOW BeIUYH-
HbI. /[CKpeTHBIE Cily4ailHble BEJIMYMHBI. 3aKOH pacipeieIeHus
JUCKPETHOM Cly4anHOM BennunHbl. DYHKIUA pacpeneacHus u
ee CBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKH TUCKPETHBIX CITydai-
HBIX BEJINYMH U UX CBOWCTBA.

CamocrosiTenbHas paboTa 00yJaronuxcs

N3ydeHne yueOHOro/Te0peTHYecKoro Marepraa mo TeMe 1mo
KOHCIIEKTaM JIEKIIUHI

14.2.

OCHOBBI MaTEMaTHYECKOH CTaTUCTUKU

14

Coneprxanue yueOHOTO MaTepuana. Jlekuuu, ypoku

OKI1-9
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['enepanbHas W BBIOOPOYHAS COBOKYMHOCTH. BapuanuoHHBIN 2
psan. Ilomuron u rucrorpamma. CTaTUCTUYECKUE METOIBI 0Opa-
OOTKHU SKCTIEPHUMEHTAIbHBIX TaHHBIX.

Cpennee BbIOOpOUYHOE, AMCIIEpPCUS M CpellHee KBaJpaTHYHOE 2
OTKJIOHEHHE TpH3HAaKa BapHAMOHHOTO psna. [lonsTue cocro-
ATEJIbHOCTU ¥ HECMEILICHHOCTH OLICHOK.

[TpakTHyeckue 3aHsATH U J1aOOpaTOpHBIE PabOTHI 4
[TpakTrueckas padora Ne 74. CTaTUCTHYECKHE METOABI 00paboT- 2
KM DKCIIEPUMEHTAJIbHBIX NaHHBIX. Bapnanuonusi psaj. [loouron
U TUCTOIpamMMa.

[TpakTudeckas padota Ne 75. CpenHee BBIOOPOUYHOE, JAHMCIICPCHS 2
U cpelHee KBaJpaTUYHOE OTKJIOHEHWE IpU3HAKa BapHalu-
OHHOIO psna. Mona. Menuana.

CamocrosiTenbHas paboTa 00yJaronuxcs 6
BoinonHenue caMocTosTenpHOM paboThl 1O TEME MaTeMaTuye- 6
CKas CTaTUCTHKA.

15. | CamocrosTenbHas paboTa 00y4armuxcs 10
[TonroroBKa K MPOMEKYTOYHON aTTECTAI[UU, KOTOPAast TPOBOIMT- 10

csi B hopMe IK3aMeHa.

3. YCJIOBUSI PEAJIM3ALIMA TIPOT'PAMMBI YUEBHOM JUCHUIIIVHBI

3.1. lna peanuzaldu mporpamMmbl y4eOHON NUCHUIUIMHBI JOJDKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIINE CICIHAIbHBIC IOMEIICHUS: YIeOHbI KaOWHET, pabodyee MeCTO mpemnojaBares, padbodne
MeCTa M0 KOJIMYECTBY 00YUaIOIIMXCSl U KOMITBIOTEPHBIN KJIacc Al MPOBEACHHS TECTUPOBAHUS.

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

Jnis peanuzanuu mporpammbl OMOIMOTEUHBIH (OHJ 00pa3oBaTeNbHOM OpraHU3alK JOKEH
UMETh TIeYaTHbIE W/MIU 3JEKTPOHHBIE OOpa3oBaTeiabHble M  HH(OPMALMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX Ul UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IpoLecce

IleyaTHbIE N31aHUS
OcHoBHast InTepaTypa

1. Boromomnos, H. B. Ilpaktuueckue 3ansTus no marematuke B 2 4. Yacts 1 : yuebHOe mocodue
I cpeniHero npogeccuoHanbHoro oopaszosanus / H. B. boromonos. — 11-e uzn., nepepab. u
nor. — Mocksa : U3narensctBo Opaiit, 2021. — 326 c¢. — (IIpodeccuonansHoe oOpa3oBa-
uue). — ISBN 978-5-534-08799-4. — Tekcr : anextponnslii / ObC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470650.

2. boromornos, H. B. Ilpaktudeckue 3aHsATHsA 10 MaTeMatuke B 2 4. YacTp 2 : yueOHOe mocobue
Ui cpeqHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-e u3a., nepepab. u
non. — Mocksa : UznarensctBo Opaiit, 2021. — 251 ¢. — (IIpodeccronansHoe oOpa3oBa-
uue). — ISBN 978-5-534-08803-8. — Tekcr : anexrponnsiii / DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/470651.

JdonmosiHuTeIbHAS JIUTEPATYPa

3. baepun, . U. MatemaTuka ajisi TEXHUYECKUX KOJUIC/DKEH M TEXHUKYMOB : YUeOHUK U TIPAK-
TUKYM JUIsl CpeaHero mnpogeccuoHansHoro odpasosanus / U. U. baBpun. — 2-e u3z., ucnp. u
non. — Mocksa : M3gatensctBo FOpaiit, 2021. — 397 c. — (IIpodeccuonanpHoe obpazoBa-
Hue). — ISBN 978-5-534-08026-1. — Texcrt : anextponssiii // ObC Opaiir [caiit]. — URL:
https://urait.ru/bcode/470393.
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https://urait.ru/bcode/470393

4. Tucun, B. b. Maremaruka. [Ipaktukym : yaeOHOE TTOCOOME IS CpeTHET0 MPOPECCHOHATBHO-
ro obpazoBanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : M3narensctBo FOpaiit, 2020. —
202 c. — (Ilpodeccuonansuoe odpazopanue). — ISBN 978-5-9916-8846-8. — Tekcr : smek-
tpounsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449059.

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUEFHOM JUCIUILIUHBI

PesyabTaThl 00yyeHus

Kpurtepun onenkn

(I)OPMLI U ME€TObI
OICHKH

3Hanus:

3HaHHE OCHOBHBIX TEOPETUUYECKHUX
CBEJICHU, HEOOXOAUMBIX [Tl U3Y-
YeHMsI 00ILIeHayYHBIX, OOIIEHHKe-
HEPHBIX, CIIELHATIbHBIX JUCLUIUIMH U
MOCJICAYIOLIETr0 PUIIOKEHUS MaTe-
MaTHKH

3HaeT OCHOBHBIEC TEOPETUUECKHUE
CBeICHUSI, HEOOXOIUMBIE I U3Y-
YCHHSI OOIIICHAYYHBIX, OOIIICHHKE-
HEPHBIX, CIICHUAIBHBIX JTUCHMUIUINH
Y TIOCJICIYIOIIETrO MPUIIOKEHUS Ma-
TEMaTHUKH

3HaHME O pPOJIM MAaTEMAaTUKU U MECTE
MaTeMaTUKU B COBPEMEHHOH KH3HU
M TEXHUKE, OOITHOCTH €€ IMOHSATHI, O
XapaKTEePHBIX YepTax MaTeMaTH4e-
CKHUX MCTOAOB U3YUCHUA ITPAKTUYC-
CKHUX 3aJ]a4, MaTeMaTH4eCKOM MOJIe-
JMPOBAHUU

3HaeT 0 POJId MAaTEMAaTUKU U MECTE
MaTeMaTUKH B COBPEMEHHOM KU3HU
M TEXHUKE, OOITHOCTH €€ IMOHSITHIA,
0 XapaKTEepHBIX YepTax MaTeMaTH-
YCCKUX MCTOAOB U3YUCHUA ITPAKTU-
YeCKHUX 3a/1a4y, MaTeMaTHYeCKOM
MOJICTTUPOBAHUHT

3HaHue OCHOBHBIX MMOHATHI MaTeMa-
TUYECKOT0 aHaiu3a, 1uddepeHuu-
AJIbHOT'O UCHHUCJICHUS.

Brnaneer OCHOBHBIMM TOHSTHUAMHU
MaTeMaTHYeCKOro aHainusa, Jug-
(bepeHIaTbHOT0 UCUUCICHHUS.

TectupoBanue, KOH-
TPOJIbHBIC PA0OTHI,
OIICHKA BHEAYAUTOPHBIX
CaMOCTOSITEIILHBIX pa-
00T; OlleHKa UHAUBUIY-
QJIBHBIX 3a/IaHUM;

g hepeHIMPOBAHHBIN
3a4eT, IK3aMeH

Yvmenus:

YMEHHE JIOBECTU PEIICHUE 3aa4u 10
MIPAKTUIECKH TPUEMIIEMOTO PE3YITh-
TaTa — yucina, rpaduka, TOYHOTO Ka-
YCCTBCHHOI'O BbIBOJA C HpI/IMeHCHI/I-
€M aJEeKBATHBIX BBIUHUCIUTEILHBIX
CpEeJICTB, TaOJIHI], CIIPABOYHUKOB;

yYMEET JOBECTH PELICHUE 3a7au J10
MPaKTUYECKH TPUEMIIEMOTO  pe-
3yJbTaTa

YMEHHE CaMOCTOSITEILHO pa3Ouparh-
Csl B MAaTeMaTUYECKOM arapare,
MIPUMEHSEMOM B JIUTEpATypE, CBS-
3aHHOM CO CIENHAIBHOCTBIO CTY/ICH-
Ta.

yMEeT CaMOCTOSITEIbHO pa30oupaTh-
Csl B MAaTeMaTHYECKOM armapare,
MIPUMEHSEMOM B JIUTEpaType, CBS-
3aHHOM CO CIIENHAIBHOCTBIO CTY-
JIeHTAa.

TectupoBanue, KOH-
TPOJIbHBIE PaOOTHI,
OIIEHKa BHEAYJAUTOPHBIX
CaMOCTOSTENIbHBIX pa-
00T; OlIEHKa UHTUBUTY-
ATLHBIX 3aJIaHUH,

b hepeHIMPOBaHHBIN
3aueT, 9K3aMeH

19




