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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI

1.100aacTh NpUMEHeHHUsI TPOTPAMMBbI

Pabouas mporpamma y4eOHOM TUCIUIIMHBI SBIISETCS 4aCThIO OCHOBHOM 00pa3oBaTeIbHON
IIpOrpamMMbl OATOTOBKY CIEMAIUCTOB cpeiHero 3BeHa (ganee — [IIICC3) B cooTBeTCTBUY €
®I'OC no crnenmanbHocTH (cneruanpHOCTAM) CIIO: 23.02.08 CTpouTenbCTBO KEIe3HBIX
J0pOT, IMyTh U IMyTEBOE XO3SIICTBO

1.2 Mecto aucuuniaunbl B cTpykrype IIICC3

Pabouvas mporpamMMa BXOJUT B MaTEMAaTUIECKUN M OOIIHMIA €CTeCTBEHHOHAYYHBIH 1K,

VYyebnas nucuurmHa «MareMaTukay sSBII€TCS y4eOHBIM MPEAMETOM 00s13aTeIbHOM
npeaMeTHo obmactu  «Marematuka u  uHpopmatukay DOI'OC cpeanero o6iiero
o0pa3oBaHUs.

B npodeccroHanpHbIX ~ 00pa3oBaTeNbHBIX  OpPraHM3AIUAX,  PEATU3YIOIINX
00pa3oBaTEIbHYI0 MPOTpaMMy CpeaHero ooOIero oOpa3oBaHUs B TpeAeiiax OCBOCHUS
IITICC3 na 06a3e ocHOBHOTO 00I1IeT0 0Opa3oBaHusl, yueOHasl nTucHUIUIMHA «MaTeMaThka
u3zydaercsi B obuieodpa3zoBareabHoM nukie ydyeOHoro ruana IIIICC3 Ha 6a3e OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJyUYeHUEM cpeaHero oomiero oopazoanus (IIIICC3).

1.3esu u 3aHa49M AUCHUILIMHBI

Conepkanue  mporpaMmbl  00mieoOpa3oBaTeIbHOM  y4eOHOW — JTUCHMILIMHBI
«MareMaTHKay HaIlPaBJICHO Ha JTOCTHKEHUE CICAYIONIUX EIICH:

- obOecrieyeHre c(HOPMHUPOBAHHOCTH IMPEACTABICHUN O COIMAIBHBIX, KYJbTYPHBIX H
HUCTOPUYECKHX (haKTOpaxX CTAHOBJICHHS MATEMAaTUKU;

- obOecrieueHre  COPMHUPOBAHHOCTH  JIOTMYECKOTO,  AJTOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIUICHUS;

- obecnieueHrne cPOPMHUPOBAHHOCTH YMEHHUH MPUMCHSITH TOJyYEHHBIC 3HAHUS IPH
pEIICHNH Pa3JINYHBIX 3a/1a4;

- obOecreueHre CHOPMHUPOBAHHOCTH TIPEJACTABICHUNA O MaTeMaTHKE KaK 4YacTH
00I1IeYeI0BEYECKOM KyIbTYpPhl, YHUBEPCATbHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM OIUCHIBATh U
W3y4aTh pealibHbIC MPOLIECCHI U SIBIICHUS.

OcBoeHHE COJCp)KaHUS yYeOHOM JUCHUIUIMHBI «MaremaTtukay o0ecreuynBaeT
JOCTHKCHHE CTYJICHTAMH CIICAYIOLIUX pe3yibmamos:.

* IUYHOCHHBIX

— c(hOopMHPOBAHHOCTh TPEJICTABICHUA O MaTEeMaTHKE KaK YHHUBEPCAIbHOM S3bIKE
HAyKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUH U IIPOIIECCOB, UACIX U METOJaX MaTEMAaTHKHU;

— TOHWMaHWE 3HAYMMOCTH MATEMAaTUKHA Ui HAYYHO-TEXHHYECKOTO Tporpecca,
c(OpMHUPOBAHHOCTH OTHOIICHHS K MaTEMAaTHKE KaK K YacTH OOIIECYEIOBEUSCKON KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEHN Pa3BUTHS MATEMATHUKHU, 3BOJIFOLNEN MATEMATUYECKUX UJEH;

— pa3BUTHE JIOTMYECKOTO  MBIIUICHUS, IMPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
QITOPUTMUYECKON KYJIbTYPBI, KPUTUYHOCTH MBIILICHUS HA ypOBHE, HEOOXOIUMOM JIJIs



Oynymied mnpoQecCUOHANbHOW  JEATEIBbHOCTH, JUIsl MPOAOJKEHUS 0Opa3oBaHMsS W
caMmo00pa3oBaHus;

— OBJIAJICHUE MATEMAaTUYECKUMH 3HAHUSIMU M YMEHUSIMHU, HEOOXOIUMBIMU B
NOBCEIHEBHOM JKHU3HU, JII OCBOCHHS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX HUCIUIUIMH H
JUCHUILTUH TPO(EeCCHOHATBHOTO IUKJIA, A TMOJy4YeHHs oOpa3oBaHHS B O0JacTAX, HeE
TpeOyrouMX yriayOJIeHHOM MaTeMaTU4eCKOM MOATOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHUCIE caMO00pa30BaHUIO, HA
NPOTSHKEHUH BCEH JKM3HH; CO3HATENbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCIICTITHOM TIPO(EeCCHOHATBLHOM M OOIIECTBEHHOM NEITeTLHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITETBHOW TBOPYECKON M OTBETCTBEHHOMN
NEATEIIbHOCTH;

— TOTOBHOCTb K KOJUIGKTUBHOM paboOTe, COTPYJAHHYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-HCCIeA0BaTEIbCKON, MPOEKTHOW U
IPYTUX BUJIAX AESATEIbHOCTH;

— OTHOIIIEHHE K TPO(ECCHOHATBLHON NEITebHOCTH KaK BO3MOXHOCTH YYacTHsSl B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIITMOHAILHBIX MPOOIIEM;

* MemanpeomMemHoix:

— YMEHHE CaMOCTOSITEIbHO OMNPEAENSATh LEIU IEATEIbHOCTH U COCTABISTH IJIAHBI
NESATENbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIMPOBAaTH M KOPPEKTUPOBATH
JEeSATENbHOCTh;, UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUJISl JOCTHKEHHS MOCTABIEHHBIX
LeJIel U peanu3ally TUIAHOB JESITENbHOCTH; BRIOUPATh YCIEUIHbIE CTPATErUH B Pa3IMUHBIX
CUTYyaIUsX;

— yMEHHUE MPOIYKTUBHO OOIIATHCA U B3aUMOJAEHCTBOBATH B MPOLIECCE COBMECTHOM
NESTEIbHOCTH, YYUTHIBATH TMO3UIIMH JPYTUX YYACTHUKOB JESITEIBHOCTH, 3(P(HEKTHUBHO
paspeniaTh KOH(MIUKTHI;

— BJIaJICHUEC HaBBIKAMHU IIO3HABATEIbHOM, Y4eOHO-HCCIIe0BATEIbCKON M MPOCKTHOM
NeSITeIbHOCTH, HAaBBIKAMHU paspenieHus MpodsieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHHUS] NPaKTHUYECKUX 3a/lady, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

— FOTOBHOCTb M CITIOCOOHOCTH K CAMOCTOSTENbHON MH(POPMAIMOHHO-TIO3HABATEIbHOM
NeATEeIbHOCTH, BKJIIOUasi YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX UH(POPMAIUH,
KPUTUYECKHU OLIEHMBATh M MHTEPIPETUPOBATh UHPOPMALIMIO, MOTYYAEMYIO U3 Pa3IUUYHBIX
HMCTOYHUKOB,

— BJIQJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHUE ACHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pPEHHMSI, UCTIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMM MO3HABATEIbHOM pedyieKCMM Kak OCO3HAaHMSI COBEPLIAEMBIX
JNEUCTBUI M MBICIHUTENIBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAaHUMW, T'PAHUI] CBOETO
3HAHUA U HE3HAHMUsI, HOBBIX MTO3HABATEIIbHBIX 33/1a4 U CPEACTB ISl UX JOCTHKCHUS;

— IENeyCTPEMJICHHOCTh B TIOMCKaX W MPUHATUM PEHICHUH, COOOpa3HTEIbHOCTh U
WHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIICHUIN; CIIOCOOHOCTh BOCIPUHHUMATH
KpacoTy U TapMOHUIO MHPA;

* NPeOMemHblxX.

— c(hOpMUPOBAHHOCTD IPE/ICTABICHUI O MATEMATHKE KaK 4aCTH MUPOBOM KyJIbTYphI U
MECTE MaTeMAaTUKU B COBPEMEHHOM LIMBWIIM3AIMH, CIOCO0AX OMUCAHMS SIBJIEHUN PEabHOTO
MHpa Ha MAaTEMaTUYECKOM SI3bIKE;



— ¢(hOpMHUPOBAHHOCTh IPECTABICHUN O MATEMATUYECKUX MOHATUAX KaK BayKHEHIINX
MAaTEMaTUYECKUX MOJENAX, MO3BOJLIIOIIMX ONMCHIBATH M HM3y4daTh pPa3HbIE INPOLECCH U
SBJICHMSI; TOHMMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOTO ITOCTPOEHUS MAaTeMaTHYECKUX
TEOPUH;

— BIAJEHUE METOAAMM [IOKA3aTEJIbCTB W QJITOPUTMOB pPEILICHHS, YMEHHUE MX
IIPUMEHSATH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B X0/I€ PELICHUS 3a1a4;

— BJIQJCHUE CTAHAAPTHBIMHA IPUEMAMM PELICHUS PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX,
[TIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BAaHME TOTOBBIX KOMIIBIOTEPHBIX NPOrpamMM, B TOM YMCIE ISl NOUCKA IYTH
pELIEHNs ¥ WILTIOCTPALIUHU PEIICHUS YPABHEHUN U HEPABEHCTB;

— c(OpMHUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOIO
aHaJlu3a W MX CBOWCTBAaxX, BJIAJECHHWE YMEHUEM XapaKTepU30BaThb MOBEICHUE (DYHKIIUH,
MCIIOJIb30BaHUE MTOJYYECHHBIX 3HAHUM U1l ONIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BIAQJCHHUE OCHOBHBIMU IIOHATUAMM O IUIOCKUX H  IPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (urypax, HMX OCHOBHBIX CBOMCTBAaX; C(POPMHUPOBAHHOCTb YMEHUS
pacrno3HaBaTh TIeOMeTpUUYecKHe (UIypbl Ha 4YepTexax, MOAEIAX U B peaJbHOM MHPE;
IPUMEHEHNE HU3YYEHHBIX CBOICTB TeOMETpUYECKHX (uryp u Qopmyn A pelieHus
reOMETPUYECKHX 3a4a4 U 337a4 C IPAKTUYECKUM COAECPKAHUEM;

— c(hOPMHUPOBAHHOCTh MPEJICTABIECHUNA O MpoOUEccaXx U SBICHUSAX, HMEIOIIHNX
BEPOSATHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEAIBHOM MUPE, OCHOBHBIX
MOHATHSIX DJJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHHM HAxXOAWThb W OLEHUBATh
BEPOSITHOCTH HACTYIICHUS COOBITHM B MPOCTEHIINX MPAKTHYECKUX CUTYALUSX U OCHOBHbBIE
XapaKTEPUCTHUKHU CITyYalHbIX BEJINYVH;

— BIIQJICHUE HABBIKAMHU MCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IpPH

pelieHuu 3aaad.

1.4. Kosin4yecTBO 4aCO0B HA 0CBOEHME NPOTrPAMMBI M CHUILJIMHBI

MaxkcumanbHas yueOHast Harpy3Kka oOydaromierocs-355 gac, B TOM 4ucIe:
OOs3arenpHas ayauTopHas ydeOHas Harpy3ka oOydJarorierocs -237 Jaca
CamocrosiTenbHas paboTa oOyuatomierocsi-118 yvacon






2.CTPYKTYPA U IPUMEPHOE COJAEPKAHUE YYEBHON JUCIIUTLIVHBI

2.1 O6beM yueOHOM JMCUMILIMHBI M BUABI Y4e0HOIl padoThI

Bun yaeOHol paboTh O06bem yacoB
MaxkcuMmaibHas yueOHast Harpy3Ka (BCero) 355
OO0s3arenbHas ayAUTOpHas yueOHas Harpy3Ka 237

(Bcero)

B TOM 4HCJIC:

1a0opaTOpHBIE PAOOTHI He npenycmotpeno
MPaKTUYECKUE PadOThI He npenycmorpeno
CamocTosTenpHas paboTa 00yJaromerocs 118
(Bcero)
B TOM YHCJIE:
BBITIOJIHEHHUE JOMAIIHEN padOoThI 100
CaMOCTOSATENIbHOE U3yYeHUE, KOHCTIEKTUPOBAHUE 6
MaTepuana U3 JI0MOJHUTEIbHBIX HCTOYHUKOB
MOMCK MaTepuaia Jijisi TOJITOTOBKU pedepaTos, 12

Harnvcanue pedepaToB 1Mo 33aJaHHOM 00
CaMOCTOSTENILHO BRIOPAHHOM TeMe

Hrtorosas arrecranus B popme sk3ameHa Bo |l cemectpe




2.2. TeMaTU4YeCKHUH IVIAH U COAEpPKAHUE YIEOHOM U CHUIIINHBI

HaumenoBanue Conep:xaHue y4yeOHOro MaTepuasa Oo0bem YpoBeHb
pa3aesioB M TeM 4acoB YCBOCHHS
Paznen 1. Anre6pa
BBenenue MaremaTika B HayKe, TEXHUKE, OKOHOMHKE, WH(OPMAIIMOHHBIX TEXHOJOTHAX U
MIPaKTUYECKOW JedaTrenbHOCTH. llenm W 3agauM M3ydyeHHsT MaTeMaTUKUd B YUYPEXKICHHSX 2 1
HAYaJIBHOTO U CPEAHEr0 NPOoeCcCHOHATHHOTO 00pa30BaHMU.
CamocTositenbHast padora. [IpopaboTka KOHCIIEKTa, TOBTOPEHUE TEOPETHIECKOro MaTepuaa 1
Tema 1.1. Pazputue | Llensie u pauuronansHbie uncia. JleiictBurenbHble uncia. [IpuOimkeHHbIE BBIYMCIICHUS. 4 2
MOHATHUSA O YHCIIE [TpubnmkeHHOe 3HAaYeHNE BEIMYUHBI U TOTPEIIHOCTH MPUOIMKEHUH.
Conepxanue
1. JlericTBUTENIbHBIC YUCIIa
2. Pemenne ynpaxueHuit
3. ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
4. Pemenne ynpaxueHuit
5.0cHOBHBIE IPUEMBI PELICHUS YPAaBHEHUH U HEPABEHCTB
6. Pemenne ynpaxueHuit
7. Pemenne npocreldmmx CUCTEM ypaBHEHUN C IByMsI HEU3BECTHBIMU
8.Pemenue cucrteM HEpaBEHCTB € OJHOW ITEPEMEHHON
9. Pewrenue ynpaxHeHHM
9. [IpumeHeHne TpUroHOMETpUUYECKUX POPMYI B BBIYUCICHUAX U TPEOOPa30BAHUSIX.
10. Pewenue 3anau o reme
11.0cBoenue 3a1a4 1o remMe GopMyIbl TPUTOHOMETPUHN
CamocTosTeIbpHas pa60Ta. 3HaTh OIpCACICHUA HeﬁCTBHTCHLHOFO, HUppaAlMOHAJILHOI'O YrCJia, 2
a0COITIOTHOM M OTHOCHTEIIBHOM
[TorpenHocTy, 3HaTh CIIOCOOBI PEIICHHS YPAaBHEHUI M HEPABEHCTB 10 TeMe. PaspaboTath pedepar Ha
TEMY: <<I/ICTOpI/I$I pasBUTUA YHCIIA», ((I/ICTOpI/Iﬂ MPOUCXOXIACHUA U PASBUTUA KOMILUICKCHOTO YHCJIa»,
«Bblaronmecs: yueHble- BbIYUCIUTEIN.
Tema 1.2. Kopuu, | Kopuu u crenenu. KopHu HaTypaibHON cTeneHu M3 uuciaa U UX cBoiictBa. CrerneHu c 28 2

CTETIEHU U
Jorapu@msl

palMOHATILHBIMH TTOKA3aTEeNIMHU, UX CBOWCTBA. CTENEHH ¢ JeCTBUTENILHBIMU TIOKA3aTEISIMH.
CBoiicTBa CTenmeHW C JACUCTBUTENBHBIM moka3arenem. Jlorapudwm. Jlorapudm umcna.
OcHoBHOE JIorapu(pMUIEcKoe TOKIECTBO. JlecaTnunbie u

HaTypainbHble Jsorapudmel. [lpaBumia nedictBuii ¢ sorapudmamu. Ilepexonq k HOBOMY
ocHoBanuto.  IlpeoOpazoBanme  anreOpamueckux  BblpakeHuil.  IIpeoOpasoBanue
paloHalIbHBIX, HPPAIMOHANBHBIX CTENEHHBIX, MOKAa3aTeNIbHBIX M JIOTapu(MUYECKUX
BBIPAKCHUI.




Conepxxanue

1.Kopens N-it cTenenu

2.CBoiicTBa KOpHS N-ii CTENEHU

3. Pemenue 3agad no reme «KopeHs N-il CTENEHU U €r0 CBOMCTBA»

4. HppauunonanbHble ypaBHEHUS
5. Pemrenne nppaoHanbHbIX ypaBHEHUN
6. Pemenne cucreM nppanvoOHaNbHBIX ypaBHEHUN 7 MppanuoHaibHble HEPAaBEHCTBA
8. Peurenne nppaimoHanbHBIX HEPABEHCTB
9. CreneHsb ¢ palluOHAJIbHBIM [T0KA3aTEIEM
10. Perenue 3anau no reme «CTeneHb ¢ pallMOHAJIbHBIM IIOKA3aTelIeM»
CamocTtositenpHass pabora. I[IpopaboTka KOHCHEKTOB 3aHSTHM, 3HATH OMNpENCNECHUS CTENeHH C 14
HaTypaJbHBIM, OTPHUUATCIbHBIM W pallMOHAJIBHBIM IIOKa3aTeJIEM, 3HATb CBOMCTBA CTCIICHHU, 3HaTh
ompeiesieHue Jorapudma, AeCITHYHOTO U HATYPAIBHOTO ¥ X CBOMCTBA. BBIyunTh MpaBuia AeUCTBUS
c norapupmMamu.
Tema 1.3. PaBHOCWIBHOCTD ypaBHEHHH, HEPABEHCTB, CHCTEM. PaluoHalbHBIE, HPPALMOHAJIBHBIC,
YpaBHeHus U MOKa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YpaBHEHUS M cUCTeMbl. OCHOBHBIE MPHEMBI HUX
HEPaBEHCTBA peuieHust (pa3yioKEHUE HA MHOXKUTEIH, BBEIACHHUE HOBBIX HEHM3BECTHBIX, MOJCTAHOBKA,
rpaduueckui Mmeton). PaninoHansHble, HppaliOHATbHBIE,
MOKa3aTeJIbHbIE W TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE TMPHUEMBI HX PEIICHUSA.
Hcnonk3oBaHue CBOMCTB M rpa@uKoB (YHKIUN TpU PEIICHWH yYpaBHEHUH U HEPaBEHCTB.
Meton unHTepBaioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA PpEIIEHMH
YpPaBHEHUM U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM. 14
[IpruMeHeHrne MaTeMaTHYECKUX METOJIOB ISl PELICHHS COJIEPAKATEIbHBIX 3a71a4 U3 Pa3TNIHBIX
obnacrteii HayKu U pakTUKU. HTepripeTanus pe3yabTaTta, y4eT pealbHbIX OTpaHUYEHUH.
Conepxxanne
1.OcHOBHBIE MTPUEMBI pEILlICHUs YPABHEHUHN U HEPABEHCTB 2.Penienue ynpaxHeHUun
3 Pemenue mpocTedmx CUCTEM YPaBHEHHH C ABYMSI HEU3BECTHBIMHU
4, Pemenue cucrem HEpaBEHCTB ¢ OHOM NTEPEMEHHOMN
5. HppannoHaibHble ypaBHEHUS
6. Pemienue HepaBeHCTB METOIOM HHTEPBAJIOB
CamocrosTenpHas pa60Ta. Hpopa60TKa KOHCIICKTA, 3HAaTh OMNPCACICHUC PABHOCUJIbHBIX ypaBHCHPIfI,
HHHeﬁHOFO, KBaJApaTHOI'O ypaBHeHI/Ifl, crmoco0bl UX peUIiCHUs. 3HaTh CIOCOOBI peuiCHusaA CUCTEM 7
JTUHEHHBIX ypaBHCHHM, 3HATH OIPEIEICHUE TOKA3aTEIBbHOTO W JIOTApU(PMHUIECKOTO YpaBHEHUN U
METO/IbI PEIICHUS] ypaBHEHN, HEPABEHCTB U CUCTEM.
Tema 1.4. OcHoBbl | Pagunannas mepa yrna. BpamarensHoe nsmkeHue. CHHYC, KOCUHYC, TAHT€HC M KOTAHI€HC 38

TPUTOHOMETPUHU

yrcia. OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA, (hopMyIbl mpuBeaeHus. CHHYC, KOCHHYC
M TAHT€HC CYMMBI M Pa3HOCTH IBYX yrioB. CHHyC M KOCHMHYC ABOWHOTO yria. @opmyssl
nojoBuHHOro yrna. [IpeoOpa3oBaHuss CyMMBbl TPUTOHOMETPHYECKHX (YHKIMHA B

10




NPOM3BEACHUE U TIPOU3BEICHUS B CyMMY. BbIpakeHne TPUrOHOMETPHUUECKUX (DYHKIMN depes
TAQHIE€HC II0JIOBUHHOTO apryMmeHTa. IIpeoOpa3oBaHus HpocTEHIINX TPUTOHOMETPUUYECKHX
BBIPAKCHU. IIpocreiimme TPUTOHOMETPUYECCKUE YpaBHEHHUS. Pemenue
TPUTOHOMETPUYECKHUX YPABHECHUM.

[Tpocreiiye TPUroHOMETPUUECKHE U HEPABEHCTBA. APKCUHYC, apKKOCUHYC, apPKTaHT'€HC
yncia. KommiekcHsle uncna Conepxanue

1.Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC

2.0cHOBHBIE (DOPMYJIBI TPUTOHOMETPUU

3. CootHomieHus

4.DopMyJibl IBOWHOTO apryMeHTa

5. @opMyIIbl IPUBEACHUS

6. @DopMyIIbl CII0XKEHUS U CIEICTBUS U3 HUX

7. @®opMyITbl TOJIOBUHHOTO apryMeHTa

8. @DopMyJibl TOHUKEHUS CTETIEHU

CamocTosTenbHas padora. [IpopaboTka KOHCIIEKTOB 3aHATUH, YUSOHBIX U JIOTIOJIHUTEIBHBIX U3IaHHH, 19

3HaTh ONPEACICHUS SANHUL] H3MEPEHHs! YIJIOB, 3HAUYCHHE TPUTOHOMETPHUYCCKUX (YHKIHH, BBIyUHTD

OCHOBHBIEC (H)OPMYIIBI M [IPABHJIA TEMBI, 3HATh CIIOCOOBI PELICHHUS HPOCTEHIINX TPUTOHOMETPHIECKHX

ypaBHeHuii 1 HepaBeHCTB. [ToaroroBka coobuieHnst: «CrocoObl BBIYMCICHHUS YTIIOBY
Tema 1.5. Oynkiuu. O0nacTh ONpeneneHnss U MHOKECTBO 3HAYCHMH; rpaduk (yHKIUH, OCTPOCHUE
DyHKINHU, UX rpapukoB  (QyHKUMH, 3aJaHHBIX pa3IUyHBIMU  crnocobamu. CBoiicTBa  (QPYHKUIHHU:
CBOWCTBaA U MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHMUYEHHOCTb, MEPUOJUYHOCTb. lIpomexyTku
rpaduKu BO3pacTaHus U YObIBaHUs, HauOoJsblllee M HAUMEHbIlIeEe 3HAUYEHHUS, TOUKU JKCTpEMyMa.
Crenennsle, I'paduueckas unTepnperanus. [Ipumepbl (QyHKIMOHANBHBIX 3aBUCHUMOCTEH B peabHBIX
MOKa3aTebHbIE, npoueccax u sBiaeHUsX. O6parHpie QyHKIUU. OOMacTh OmpeseNieHns U 00JacTb 3HaYCHUM
norapupmuueckue | oopatHoit ¢ynkuuu. ['paduk oOpatHOM QyHKIMH. ApupMeTHUECKHE ONepaluud Haj
u byuknusamu. CrnoxHast QyHKUIUS (KOMIO3HUIIMS).
TpuroHomerpuyeck | Onpenenenus ¢GyHKUMHA, HX cCBoHcTBa M Trpaduku. OOpaTHBIE TPUTOHOMETPHUECKUE
ne ¢byuknun. [IpeobpazoBanus rpadukos. [lapannenbHblil mepeHOC, CUMMETPUS OTHOCUTEIBHO 16
byHKIIN ocell KOOpIAMHAT U CUMMETPUs OTHOCUTEIBHO Havyaja KOOpIUHAT, CAMMETPUS OTHOCUTEIIBHO

psIMON Y= X, pacTsKeHHE U C)KaTHe BJIOJIb OCe KOOpIUHAT.

Conepxxanue

Tpuronomerpuyeckue GyHkunu. OCHOBHbIE OHATHUS

Tpuronomerpuueckne GyHKIUU U UX rpaduKu

[TocTpoenue rpadukon

KonrtponbHas pabora o Teme «TpuroHomMerpuyeckie BhIpaKeHus, PyHKIIUN
AHaM3 KOHTPOIBHOM pabOTHI

I"'eomerpuueckoe npeodpa3oBaHue rpaukoB GyHKIUH

o kcwbdrE
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CamocTosTenbHas pa60Ta.

CucteMaTriueckast mpopadboTKa KOHCIIEKTOB 3aHATHH, YICOHbBIX U3aHHH U TOTOJTHUTEILHOM
nutepatypsl. [ToKcK, aHaIHU3 U OIICHKA JOTOTHUTEILHON HHGOPMAIIHH [0 COJICPKAHUIO YISOHOTO
Marepuala U Olpe/eeHUI0 MPodeccnoHaIbHO 3HAYNMBIX 3a/1a4.

3HaTh 00JIACTH OTIpeAeTIeHIS 1 3HAYCHNS (PYHKIIUH, CITOCOOBI 3a/1aHus (DYHKITUH, OMIPEIeIeHNS YeTHON
Y HCUETHOW, MOHOTOHHOM, OTPaHUYECHHOW U IEPUOTNICSCKON (PYHKIIUU.

Pasnen 2.Haugano
MATEMATHYECKOTO
a”aian3a

Tema 2.1.
IlocienoBaTenpHOE
TH

ITocnenosarenpHocTH. CrocoOBbl 3amaHUs M CBOMCTBA YHCJIOBBIX IOCIEA0BATEILHOCTEH.
[lonsitue o mnpenene mocienoBareabHOCTH. CylllecTBOBaHUE TIpeaesia MOHOTOHHOM
OTrpaHHuYEHHON TocienoBaTenbHOCTH. CymMMHUpoOBaHUE MocheaoBareiabHocTel. beckoneuHo
yOBIBaroas reOMETpUIECKas IPOTPECCHSI U €€ CyMMa.

Coneprkanue.

1. ITocmegoBaTeIbHOCTb.

2. Ilpenen.

3. OcHOBHBIE TeOpeMBI 0 npesenax. 4.Pemenne npumepos.

CamocrosTensHast pabota. [lonck, aHanM3 U OLIEHKa JIOTOJIHUTEIbHON HHPOPMAIIMH IO COAEPKaHHIO
y4eOHOro Marepuanga M OIPENeNICHHUIO MPO(eCcCHOHANBHO 3HAUYMMBIX 3a7ad. 3HATh OIPE/IeNIeHHUS,
CHOCOOBI 3aJIaHHS ¥ CBOMCTBA TOCIIEI0OBATEIbHOCTEH, IMETh MTOHSATHE O Tpejiene PyHKIMY B TOYKE, Ha
MPOMEXYTKE, Ha OECKOHEYHOCTH.

Tema 2.2.

[IpousBoHas

[TpousBonHas. IlonsTHe O mpou3BOAHON (yHKIMH, €€ TeoOMEeTpUYecKUd U (pu3nuecKkuii
CMBICI. YpaBHEHUE KacareiabHOW K rpaduky ¢yHkuuu. [IpomsBogHble CyMMBI, pa3HOCTH,
npou3BeAeHus, 4acTHOro. [Ipom3BojHbIE HOBBIX 3JeMEHTapHbIX ¢GyHKuuMd. ITpumeHenue
MIPOM3BOTHON K UCCIIEJOBaHUIO PYHKIHH 1 ocTpoeHuto rpadukoB. [Ipon3Boanbie 06paTHOM
¢yHkuMu W KoMmo3umMM (QyHKuuH. Ilpumepsl HCMIONB30BaHUS HPOM3BOJHOW IS
HaXOX/ICHHS HAWIy4dllero penieHusl B MPHUKIaIHBIX 3afadax. Bropas mpousBojHas, ee
reoMeTpuueckuii u Qusnueckuii cmpicia. I[lpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHUIO
GyHKIMH M mocTpoeHuto rpaduxoB. HaxoxaeHue ckopocTu Ui mpolecca, 3aJaHHOTO
dbopmynoit u rpaduKoM.

Conepxxanne

Bospacranue u yosiBanue

1. [Ipupamenne GyHKIIUN

2 ITonsTHE O IPOU3BOIHON

3. [ToHATHE O HENIPEPBIBHOCTHU U MPENIEIBHOM MIEPEXOE
4 ITpaBusa BEIYMCIIEHUS] IPOU3BOTHBIX

28
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5. HaxoxieHre npon3BoJHOM B XOJ€ PEIICHUs YIPAKHEHUN

6. [IpaBuia BeIYMCIEHUS TPOU3BOTHBIX

7. [Tpou3BoaHas COKHOU (PYHKIUU

8 IIpaBuia BIYMUCICHUS MPOU3BOIHBIX CI0KHOU (yHKIMK 9.Pemenue 3anay. [IponsBoanas
cioxxHoi pyHkmu 10 DKcTpeMyMBl

11.UccnenoBanue GyHKIUMA

12.IToctpoenue rpadukoB

13.CgoiicTBa TpuroHomMeTpuueckux (GpyHkiuii. 'apmorndeckue Konedanms
14.Pemenune 3agay. PyHKuuu 1 ux rpaduku

15.Pemienue 3agau. MccnenoBanue GyHKIui

16.KonTponbHas pabota 1o teme «DyHKINH U UX TPaQHUKOBY

CamocrostensHast pabora. CucremMarudeckasi mpopaboTKa KOHCIIEKTOB 3aHITHH, YUeOHBIX U3IaHUH U 14
JIOIIOJIHUTENIBHO TuTepaTyphl. 3HAaTh OINpeeIeHHe IPOU3BOIHOM, ee pU3nUecKuii 1 reoMeTpUUECKUI
CMBICT, BBEIYYUTH OCHOBHBIC (HOPMYIBI IU(PPEpEeHIINPOBAHIS MPOCTHIX W CIOXKHBIX (YHKIHH,
OIpeieIeHe ¥ CMBICT BTOPOH MPOM3BOAHON U Au(depeHIuaia, ero NpuiaoKeHHs K PHOIKCHHBIM
BBIYMCIICHUSIM

Tema 2.3.Uuterpan | [lepBooOpa3Has u uHTerpan. [IpuMeHeHHe ONpeAeNeHHOro HWHTErpaja Uil HaXOXKISHHUS 16
wiomaaM KpuBojauHeiiHOW Tpameuuu. @®opmyna Herorona—IJlel6numa. I[Ipumepsr
MPUMEHEHUS UHTETpasa B (PU3UKE U TE€OMETPHUH.
Conepxanue
1. ITepBooGpa3Hasi.
2. HuTerpain.
3. CBoiicTBa MHTETPAJIOB.
4.®opmyna HeroTona -JleliOHuna.
5. [Iprumenenne uHTerpaia s peleHus 3a1ad.
CamocTosTenbHas pabora obyyarommuxcsi. Cucremarndeckasi mpopaboTKa KOHCIIEKTOB 3aHITHH, 8

y4eOHBIX U3IaHUH U JOTIONHUTENbHOU uTeparyphl. [lovuck, aHanu3 1 OIeHKa JOTTOTHUTETbHOM
WHQOPMAITUH IO COJIEPIKaHUI0 YIeOHOT0 MaTeprala U onpeaeeHuIo TPo(hecCHOHaTbHO 3HAYMMBIX
3anad. [ToaroToBka cOOOIIEHMI WK TIPE3SHTAIMIA IO TEME 3HATh OIpeJielieHHe TIepBOOOPa3HOM
(bYHKIIUH, HEOTPEIETICHHOTO HHTETPalia U ero CBOWCTBA, 3HATh OCHOBHBIE METOJIbI HHTETPHUPOBAHUS,
OTpeJiesIeHEe ONPEAeICHHOT0 HHTErpalla, €r0 FTeOMETPHUECKUI CMBICI, POpMYITy
Helotona-JleliOuuma.

Paznen 3.
Kombunatopuxka,
CTaTUCTHKA, U
TEOpus
BEPOATHOCTEM
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Tema 3.1. OcCHOBHBIE TOHATHS KOMOMHATOPUKH. 3aa4y Ha TIOJICUET YMCIIa pa3MEIeHHH, TepecTaHOBOK,
DJIEeMEHTBI coueranuii. Pemenue 3axau Ha nepedop BapuantoB. Popmyna 6mHoma Hetorona. CBolicTBa
KOMOWHATOPUKH OounomuHaNbHBIX K03 dunmentos. Tpeyronsuuk Ilackans. Cogeprxkanue 9
1. KomOuHaTopHas 3aaaya.
2. IlepecTaHOBKH, COUYETAHUE, PACIIPEIEICHHUE.
3.Tpeyronbauk Ilackas.
CamocTosiTenbHas padora. [[popaboTka KOHCIIEKTOB 3aHATHI 1O TeMe. 3HATh OCHOBHBIC MTOHSITUS U
(hopMyITEI KOMOMHATOPUKY, PEHICHHE 3a7a9 NPAaKTUIeCKOH HAIPaBICHHOCTH
Tema 3.2. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXEHHE M YMHOXEHHE BepositHocTed. [loHsatne o 4
DNEeMEHTHI TEOPUM | HE3aBUCUMOCTU COOBITHH. JlMCKpeTHas ciydaiiHas BEJIWYMHA, 3aKOH €€ paclpeiesieHusl.
BEPOATHOCTEU YucnoBble XapaKTEpUCTUKU JUCKPETHOH ciaydaiHoi BenuuuHbl. [IoHATHE 0 3aKOHE OOIBIINX
YHCell.
Coneprkanue
1. [TonsiTHE BEPOATHOCTH.
2. Teopembl BEpOATHOCTH.
3. CrnyyaiiHasi BeJIMYMHA U €€ MAaTEMAaTUYECKUE XapaKTEPUCTUKH.
CamocrosrenpHast padota. [IpopaboTka KOHCIEKTOB 3aHATHHA MO TeMe. 3HATh HOHITHE BEPOATHOCTH 2
CO6BITI/I$[, OCHOBHBIC T€COPEMBI BEPOATHOCTH, TIOHATHE ):[HCerTHOP'I CJ'Iy‘IafIHOfI BCJIMYUHBI 1 3aKOH €€
pacnpeacjaCcHus, pCHICHNUC 3a1a9 NPAKTHUYCCKON HAIIPABJICHHOCTH.
Tema 3.3. [TpencraBnenue qaHHBIX (TAOIUIBL, AUArpaMMBbl, TpaguKK), FTeHEpaIbHasi COBOKYITHOCTD,
OneMeHThI BBIOOpKa, cpesiHee apudmernueckoe, Meanana. [lonsTue o 3agayax MareMaTHUECKON 2
MaTeMaTH4eCKON CTaTUCTUKH. PeleHne npakTuyeckux 3aj1ad ¢ IpUMEHEHUEM BEPOSATHOCTHBIX METO/I0B.
CTaTUCTUKH
CamocTosTenbHas pabora o0yuarormxcs: [IoHATHE 0 3a1ayaX MAaTEMAaTUIECKON CTATUCTHKHY.
Pemenne IMMPAaKTUYCCKUX 3a/1a4 C IPUMECHECHUEM BEPOATHOCTHBIX METOIOB. 1
CucremaTruecKkas npopadoTKa KOHCIIEKTOB 3aHATHH, YUeOHBIX M3IaHUIN U JOMOJIHUTEIbHOM
JIUTEPaTypPhI
Paznen 4.
I'eomerpus
Tema 4.1. IIpsmble | BzanmHOe pacmonoxeHue IBYyX MNPsSMBIX B INpOCTpaHcTBe. llapamnensHOCTh HpsiMON H 16

u
IUIOCKOCTH B
IIPOCTPAHCTBE

wiockocTd. IlapamnensHocTh 1IocKocTel. IleprneHauKyIsIpHOCT NPSAMON M IUIOCKOCTH.
[lepnenauKyIsip ¥ HAKJIIOHHASL. YTOJI MEKY IPSIMOM U TUIOCKOCTBIO. /IByrpaHHbIi yroi. Yroma
MEXIy IUIOCKOCTAMH. IlepneHauKymspHOCTH ABYX IUIOCKOCTEH. l'eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAJUICNBHBIA IMEPEHOC, CUMMETPHUS OTHOCHTEIBHO
mwiockoctd. [lapamiensHoe mnpoexktupoBaHue. Ilnomans OpTOroOHaNbHOM INPOCKLHUU.
N3o0pakeHne mpoCcTpaHCTBEHHBIX PUTYD.

Copnepxanue: 1.AKCHOMBI CTEPEOMETPUN
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2.CnencTBus akCuoOM

3lIpuMeHeHne akCHOM B CTEPEOMETPUH

4Pemenne 3ana4

5 AKCHOMBI CTEpEOMETPHH

6.1TapamienbHble IPsIMbIE B POCTPAHCTBE

7.1Ipu3Haku mapajyieaIbHOCTU MPSIMBIX

8.Ilpu3Haku nmapayuieIbHOCTH MPSAMOU U IJIOCKOCTH. [Ipu3HaKu napamieibHOCTH MIOCKOCTEH.
9.CymiecToBaHMe MIOCKOCTH, MApAIJIEIBHON JaHHOHU MIIOCKOCTH. CBOMCTBA MapaiebHbIX
IUIOCKOCTEH

10. IlepnenANKYJISPHOCT MPSAMOM U MIIOCKOCTH. IleprneHIuKyIIpHOCTh ABYX IJIOCKOCTEM.
11. 'eomerpuueckue npeodpasoBanust npocrpaHcTsa. [lapamiensHoe npoeKTUPOBaHUE.
OpTroroHaibHas MPOEKITUS.

CamocrosrensHast pabora. CucremMaTiuecKast popadoTKa KOHCTIEKTOB 3aHSATHH, Y41eOHBIX U3TaHUH U 8
JIOTIOTHUTENBHOM MuTepaTypsl. [louck, aHamn3 1 oIleHKa TOTIOTHUTENBHON HH(DOPMAITUH 110
CoJlepKaHuI0 y4eOHOTO MaTepraia U ONpeneiIeHHIo MPOo(deCCHOHANBHO 3HAYMMBIX 33/1a4.3HATh
OCHOBHBIC NIOHATHUA TEMBI, OIPEACICHNA, aKCUOMBI U TCOPEMBEIL.
Tema 4.2. Bepummnsl, peOpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpaHHsle yribl. Beimykible 24
MHororpanHuk# MHororpaHHuku. Teopema Oinepa. Ilpusma. Ilpsimas u HakinoHHas npusma. [IpaBunbHas
npusma. [Tapannenenunen. Ky6. ITupamuaa. [IpaBunbHast nupamua. YcedeHHas MUPaMUaa.
Terpasap. Cummerpuu B KyOe, B napajuienenumnese, B npuzMe u nupamujae. Cedyenus Kyoa,
npu3Mbl U nupaMmufsl. [IpencraBieHne o NMpaBWIIBHBIX MHOTOTpaHHHUKaX (TeTpasap, Kyo,
OKTa3Ip, 10JIEKadIP U UKOCAIP).
Conepxxanue
1. MHoOrorpaHHux.
2. MHororpasssie yrisl.
3. [Tpuzma. M3o0pakeHne npu3Mbl U MOCTPOEHUE €€ CEUeHU
4. [Ipsimas npusma
5. [Tapannenenunen
6. [IpssMOyTONIBHBIN ITapasuIeIeIUIIe ]
7. [Inpamupa. IToctpoenne nupamMuasl U €€ IIOCKUX CEYEHUN
8. [IpaBuiibHas nupamuaa. Y ceueHHas nupaMmuaa
9. [IpaBHIIBHBIE MHOTOIPAaHHUKHU
10. KonTtponbHast pabota o Teme «MHOTOrpaHHUKN
CaMocTosTeIbpHas pa60Ta. Hpopa60TKa KOHCIICKTOB BaHHTHﬁ, 3HATb OMPCACICHUEC MHOTI'OIpaHHUKA 12
IMMPaBUJIIBHOTO MHOTOT'paHHHUKaA, BHbI MHOT'OI'PaHHUKOB, 3HaThb OIMpeACIICHUA MMPpU3MBI,
rnapauiCicnuicaa, KY6a, IMUpaMuabl, UMCTh IIPEACTABIICHUA O CCUCHUAX TCII
Tema 4.3. Tena u [lwmHap M KoHyc. YcedeHHbI KoHyc. OCHOBaHHME, BBICOTAa, OOKOBas IOBEPXHOCTH, 8

MTOBEPXHOCTHU

oOpasyromas, pa3BepTka. OceBble CEUEHUSI W CEUYCHUS, MapajuieabHble ocHoBaHuto. [llap u
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BpAaICHUS cdepa, ux ceuenus. KacarenpHas miockocTs K cdepe.
Coneprxanue
1. Hummnap. CeueHust TUIMHAPA MIIOCKOCTSMU
2. Briucannas u onucanHas npusma
3. Konyc.Ceuenus konyca
4. BrincanHas u onucanHas mUpaMu/bl
5. [Tap. Ceuenus mapa
6. KacatenbHast IJI0CKOCTb K LIApy
7. Brincannble 1 onMcaHHbIE MHOTOTPAaHHUKH
8. KontposbHas pabora no teme «Tena BparieHus
CamocTtosiTenbHass pabora. [IpopaboTka KOHCIEKTOB 3aHITHM, 3HATH OIPEACICHUE LHMJIUHApPA M 4
KOHYCa, YCEUCHHOTO KOHYyCa, IMOHATHE Pa3BEePTKH, CEUCHUs, ONpeCICHHE 1apa, chepsl U ceueHusl.
OTBeTHI Ha KOHTPOJILHBIC BOIIPOCHI TEMBIL.
Tema 4.4. Ob6vem u ero m3mepenume. HHTerpanpHas Qopmyna oObema. Dopmynsl o0beMa Kyoa, 10
W3mepenus B OPSMOYTOJIBHOTO TMapajulesienunena, Npu3Msel, HuiuHapa. DopMyiibl o0beMa MUpaMuibl U
T€OMETPHH KoHyca. @opMyIIbl IIOLIAIM TOBEPXHOCTEN IMIIMHpPA U KOHyca. PopMyiibl 00beMa 1apa u
riommaau cepsl. [Tonodue ten. OTHOMIEHMS TUIOMAAEH TOBEPXHOCTEH 1 00BEMOB 1OT00HBIX
Tel.
Conepxxanue
1.ITonsite o6bema. OO6bEM IpSIMOYTOJIbHOTO Napaenenunena 2. O6beM HaKJIOHHOTO
napaJsenenuneaa
3. O0beM pU3MbI
4.PaBHoBenukue Tena. O6beM nupamMuIbl.
5.06pembl TOA0OHBIX Ten. OTHOIIEHNE 00beMOB OO0HBIX Tell. 6. O0BEM MHOTOTPaHHHUKOB.
7.006beM UUIMH]pPA, KOHYCA.
8.00wpem KoHyc, yceueHHOTo KoHyca 9.00bem mmapa.
O06nem mrapoBoro cermeHTa u cexropa. 11. [Tmomans 60Kk0BOI MOBEPXHOCTH MIJIUHIPA.
12.TTmomaas 60koBOM MmoBepxHOCTH KoHyca 13.ITnomane cheps
CamocrosTensHast pabota. [IpopaboTka KOHCTIEKTOB 3aHSATHH, 3HATH MOHATHE 00BeMa, HOPMYJIBI 5
00BbEMOB Ky0a, IPSIMOYTOJIBHOTO MapaielieuIie/1a, MMPaMUJIbl U KOHyca, GopMyJIbl ImIiomae
MOBEPXHOCTEH. PerieHre TeKCTOBBIX 3aaHMii 110 00pas3ily U MOoA00HI0 3aJaHui ay JUTOPHON
CaMOCTOSATEIBLHOM pa60TI>I.
Tema 4.5. [IpssMmoyrospHas (eKapTOBa) CHCTEMa KOOpAWHAT B mpocTpancTtBe. Dopmyna paccTosiHUS 17
Koopaunats! n MEXIy IBYMsS TOYKaMU. YpaBHEHHUS cQepbl, IJIOCKOCTH U mpsiMoid. Bekropel. Monynb
BEKTOPBI BekTopa. PaBeHCTBO BekTOpoB. CII0kKEHHE BEKTOPOB. YMHOXEHHWE BEKTOpa Ha YHUCIO.

Pa3noxeHne BEKTOpa 110 HAIIPABJICHUAM. YTOJI MEKY IBYMs BEKTOPaMH.

16




[Ipoexuusa BekTopa Ha och. KoopaumnaTel BekTOpa. CKalsipHOE MPOU3BEIICHUE BEKTOPOB.
Hcnonp30BaHrne KOOPAMHAT U BEKTOPOB IPH PEIICHUH MaTEeMaTHUYECKUX M MPUKIAIHBIX

3a7a4.

Coneprkanue

1. BBenenue nexkapToBbIX KOOPAUHAT B IPOCTPAHCTBE. PaccTossHuE MEXK 1y TOUKaMHU
2. Koopaunatsl cepennbl oTpe3Ka

3. Cummerpus

4. [TapamienpHbII IEPEHOC B IPOCTPAHCTBE

5. Yron Mexay CKpeuMBarOIUMUCS MPSIMbIMU

6. VYroa Mexay npsMoi U IIOCKOCThEO

7. Yron Mexay miIoCKOCTsIMU

8. Bexrtops! B ipocTpaHcTBe

9. JlelicTBue HaJl BEKTOpPaMH B IPOCTPAHCTBE.

10. Pemenue 3amay mo teme

11. [ToaroroBka Kk KOHTPOJILHOU paboTe

12. KontponbHas pabora

CamocTosTenbHas pabora. OTBEThl Ha KOHTPOJIbHBIE BOMPOCH! TeMbl. CrcTeMaTHueckas mpopaboTka 8

KOHCIICKTOB 3aHSATHH, yUeOHBIX U3JaHHMI U JIOTIOJIHUTEIIbHOM JuTeparypbl. [louck, aHaIu3 U OIeHKa
JOTIONTHATENbHOW  MHQOpMAaMKM 10  CONEPKAHHWI0 Y4eOHOro Marepuala W OIpeeSICHHIO

po(heCCHOHAIBHO 3HAYMMBIX 3aj1a4. [10AroToBKa COOOIICHMIA UM MTPE3CHTALINH.

Hroro: 355

JIJist XapaKTepUCTUKN YPOBHSA OCBOCHHUS Y4E€OHOr0 MaTepualia MCHOJB3YIOTCS Cleaylolue 0003HaueHus:: 1— 03HaKOMHTENIbHbBIN
(y3HaBaHUE paHee U3YUYECHHBIX 0OBEKTOB, CBOMCTB); 2 — PENPOAYKTUBHBIN (BBIIOJHEHUE ESATEILHOCTH 10 00pa3ily, HHCTPYKIIMH
WIM TOJ PYKOBOJCTBOM); 3 — MPOAYKTHUBHBIN (IUITAHUPOBAHUE M CAMOCTOSITEIBHOE BBIMIOJIHEHHE JEATEIbHOCTH, PEIICHHE
MPOOJIEMHBIX 33]1a4).
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3.YCJIOBUSA PEAJIM3ALINU ITPOI'PAMMBI IUCHUIIJTINHBI
3.1. TpeGoBaHMsA K MUHMMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0

OcBoeHnune mporpaMMbl y9eOHOH TUCIUTITNHBI «MaTemaTika: anredpa u Hayana
MaTeMaTU4YECKOTO aHanu3a; TEOMETPUS» mpeamnosjaraeT — HaIAYue B
npodeccuoHaTbHON 00pa3oBaTeNbHON OpraHu3aluy, pean3yrouein
00pa30BaTENbHYIO MPOTpaMMy CPEAHETO 00IIero 00pa30BaHus B Mpeesiax OCBOCHUS
OIIOIT CIIO na 06a3e ocHOBHOro 00Iero oOpa3oBaHMs, yueOHOTro KaOWHETa, B
KOTOPOM HMEETCS BO3MOXKHOCTH OOECMEYUTh OOyYaroMIMMCSi CBOOOHBIN TOCTYI B
HNuTepHeT BO BpeMs y4eOHOI0 3aHATHUS U TIEPUO]] BHEYUYEOHOM eI TEIbHOCTH.

[Tomernenue KaOuHeTa JTOJIKHO yIOBJIETBOPSIThH TpeOOBaHUSIM
CaHUTapHO-3MUICMHOJIOTHYECKHX TpaBuil 1 HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02)
1 OBITh OCHAIIIEHO TUIOBBIM 000PYOBAaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSIX,
B TOM YHCJIE€ CHEUUATU3UPOBAHHOW y4eOHOW MeOENbl0 U CPEeICTBAMH OOYy4YEHUs,
JOCTaTOYHBIMH JIJIS1 BBITIOJTHEHUS TPEOOBAHMM K YPOBHIO IMOATOTOBKH 00YUYaOIIUXCSI.

VYyeOHast TUCLMIUIMHA pean3yeTcsl B yueOHOM KaOuHeTe MaTeMaThKy .

OCHaEHHOCTh CIENUAIBHBIX IOMEIIEHUN U TOMEIICHUH JJ1s1 CAMOCTOATEILHON
paboOThI:

Meb6ens:

[TocagouHbie MecTa 1O KOJIMYECTBY 00YyUarOLIUXCS;

pabouee MecTo MpernoaBaTes;

JIOCKa KJIACCHAs;

KOMITbIOTEpHOE 000PYI0BaHUE,

MYJIbTUMEIUIHOE 000pyI0BaHuE (TIPOEKTOP U MPOCKIIMOHHBIN SKpaH);

JIOKaJIbHAas CETh C BBIX0OJ0M B Internet;

METOIMYECKHE MaTepUaIbl 10 AUCIHUILINHE;

Ha0Op TEOMETPUICCKUX HHCTPYMEHTOB,;

cren « udopmaius mo kabuHETY»

[ToMertienue i CaMOCTOSTEIHLHON paOOThI

Meb6ens:

CrtoJ1 ynTaTENBCKUM

CT0on KOMIBIOTEPHBIN

Cron omHOTYMOOBBIH

Crynbs

[Ixad-BUTpUHA IJIs1 BEICTABOK

CtoJ 111 UHBaIUI0B

Komnwrorep

[TopratuBHas MHAYKITMOHHAS TETIIS JUTS CIA0O0CIBIIIAIINAX

KnaBuatypa c a30ykoii bpaiins.

Brixon B uHTEpHET

KoMmIuieKT JIMIIEH3HOHHOT0 MPOTrPaAaMMHOI0 o0ecredeHust

MSWindows 7 (cyonunensuonnsiii qoropop Ne C/1-130523001 ot 23.05.2013 )

MSOffice 2013 (cyOiMIEH3MOHHOE COIIAlIEHHE K TOCYJapCTBEHHOMY
KOHTpakTy oT 21 mast 2014 1. Ne 10-14)
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Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)
7-zip (GNUGPL)

UnrealCommander (GNUGPL)

BBIXOI[BI/IHTepHeT

3.2 UndopMmaunonHoe odecnevyeHne o0yueHust

[lepeyenr  HcCMONB3yeMBIX  yuyeOHBIX  u3lnaHui, HHTepHeT-pecypcos,
JOTIOJTHUTEIBHOU JTUTEPATYPhI

Y4ebHOo-MeToIMuecKoe 0becreueHue JUCIUTITUHBI

3.2.1 OcHoBHas y4yeOHas1 JIUTEpPATypa

I. bammakoB, M.M. Marematuka: anreOpa W Hayajga MaTeMaTHYECKOTO
aHanu3a, reomerpusi [TekcT]|: y4yeOHUK [IJIs1 CTYJEHTOB YUYPEXKICHHM CpPETHEro
npodeccuonansHoro obpazosanusi / M.M. bammakos. - 3-e uzfm., crep. - Mocksa:
Axanemusi, 2017 r. - 256 c. - (IIpodeccronaibHOE 0Opa30BaHUE).

2. bammakoB, M.M. Marematuka [DIeKTpoHHBIH pecypc]: ydeOHHK /
bammvakos M.U. — Mocksa: KuoPyc, 2017. — 394 c¢. — ISBN 978-5-406-05386-7.
— URL: https://book.ru/book/919637. — TekcT: 3nekTpoHHbIH. — PexkxuM mnoctyma:
https://www.book.ru/book/919637 1o napostro.

3. bammakoB, M.M. Marematuka [DJIeKTpOHHBIN pecypc]: yueOHUK /
bammakoB M.U. — Mocksa: KuoPyc, 2019. — 394 c. — ISBN 978-5-406-06554-9.
— URL: https://book.ru/book/929528. — TekcT: snekTpoHHbIH. — PexkuM goctyma:
https://www.book.ru/book/929528 mo maposro.

4. bammakoB, M.M. Marematuka [DNeKTpoHHBIM pecypc]: ydeOHHMK /

bammvako M.U. — Mocksa: KuoPyc, 2020. — 394 c. — ISBN 978-5-406-01567-4.
— URL: https://book.ru/book/935689. — Tekct: aaekTpoHHbIH. — Pexxum goctyma:
https://www.book.ru/book/935689 mo mapostro.

5. Abnynnuna, K. P. Maremaruka [DnexTpoHHsbIi pecypce]: yueonuk mist CI10 /
K. P. AGnynnuna, P. I'. MyxamernunoBa. — Caparos: [Ipodo6pazoBanue, 2021. —

288 c. — ISBN 978-5-4488-0941-5. — Tekct: DIeKTpOHHBIH  //
OnekTpoHHo-Oubamoteunass cucrema [IPR BOOKS:  [caiit] —  URL:
http://www.iprbookshop.ru/99917.html. — Pexum poctyna: s aBTOPHU3UD.

TMOJIB30BATEJIEN 10 MapOJIIO.

6. bammakoB, M.U. Martematuka [DneKTpoHHBIA pecypc]: y4eOHHMK /

bammakoB M.. — Mocksa: KnoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2.
— URL.: https://book.ru/book/939220. — TekcT: 31eKTpoHHBIA. — PeskuM mocTyma:
https://www.book.ru/book/939220 no maposito.

7. bammakoB, M.U. Marematuka. IIpaktukym [DaeKkTpoHHBIH pecypc]:

yaeOHo-TipakTuieckoe nmocooue / bammakoB M.U., Dutuna C.b. — Mocksa: KaoPyc,
2021. — 294 ¢. — ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104.
— TexkcT: anmekTpoHHbIA. — Pesxxum goctyma: https://www.book.ru/book/939104 mno
apoJTko.

3.2.2 lonosiHUTEILHAS YUYeOHAasl JIUTepaTypa
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1. Ma6apmmnua, U. C. Maremaruka. Y.1 [DnexTpoHHbIN pecypc]: yueOnuk / U.
C. Ilabapmmua. — PoctoB-Ha-/lony, Taranpor: MHW3maTeasctBo HOxHOTO
dbenepanpHoro yausepcurera, 2017. — 162 ¢. — ISBN 978-5-9275-2431-0. — Tekcr:
AJIEKTPOHHBIH // DnexkTpoHHO-0MOmoTeunas cuctema [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/87432.html. — Pexum pgocTyma: i  aBTOPH3HP.
MOJIB30BATEJIEH 110 apOoJIIO.

2. AnameeBa, E. A. MaremaTtuka. Yacts 2 [DneKTpoHHBIN pecypc]: yueOHoe
nocobue / E. A. AnameeBa. — Camapa: [1oBoKCKHUI rocy1apCTBEHHBIN YHUBEPCUTET
TeleKoMMyHuKarui u uadopmaruku, 2017. — 166 ¢. — ISBN 2227-8397. — Tekcr:
AJIEKTPOHHBIN // DnexkTpoHHO-0MOmoTeunas cuctema [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/75383.html. — Pexxum pmoctyna: s aBTOpHU3MD.
10JIB30BATEIICH I10 MapOJIIO.

3. MaremaTtuka [DneKTpoHHBIN pecypc]: yueoHoe mocodue / P. I1. Illenenena,
H. . lNomosko, b. H. MBanos [u ap.]. — Capatos: A [Tu Op Menua, 2018. — 194 c.
— ISBN 978-5-4486-0107-1. — TekcT: 2JIeKTPOHHBIN // DIEeKTpOHHO-ONOIMOTeUHAS
cucrema IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/70267.html. —
Pexum JOCTyma: ISt aBTOPHU3HP. MOJIb30BATEIICH. - DOI:
https://doi.org/10.23682/70267 mo napoto.

4. KouetkoBa, M. A. Maremaruka. IIpakTukym [DJIeKTpOHHBIH pecypc]:
yaebHoe mmocooue / . A. Kouetkora, XK. U. Tumomko, C. JI. Cene3enb. — MuUHCK:
PecnyOnukanckuii HHCTUTYT npodeccuoHanbHoro odpaszosanus (PUIIO), 2018. —

505 c¢. — ISBN 978-985-503-773-7. — TekcT: D2JICKTPOHHBIM //
DnekTpoHHO-OMOmoreunas  cucrema IPR BOOKS:  [cair]. — URL:
http://www.iprbookshop.ru/84874.html. — Pexum pgoctyma: i aBTOPH3HP.

MOJIL30BATEIIEHN IO MAPOJIIO.
5. AnnatoB, A. B. MaremaTuka [ DneKTpoHHBIN pecypc]: yueOHoe mocodue s
CIIO / A. B. AnmatoB. — 2-¢ uzn. — Caparos: [IpodobpazoBanue, Aii [Tu Op Menua,

2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TekcT:
ANIEKTPOHHBIN // DnekTpoHHO-0ubanoTeunas cuctema [IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/80328.html. — Pexxum pmoctyna: s aBTOPHU3UD.

TM10JIB30BATEIICH T10 MMapOJIIO.
6. TerpyamBunu, E. B. Maremaruka. Yacte 2 [DJIEKTPOHHBIH pecypc]:
npaktukyM / E. B. TerpyamBunu, B. B. EpmoB. — Mocksa: At [1Tu Ap Meaua, 2020.

— 196 c. — ISBN 978-5-4497-0750-5. — Tekcr: DICKTpOHHBIH //
OnextpoHHo-OmOmoTteynas  cuctema [PR - BOOKS: [caiit] —  URL:
http://www.iprbookshop.ru/99096.html. — Pexxum mocTyma: s  aBTOPH3UD.

TI0JIB30BATEIIEH T10 MTapOJIIO.

3.2.3 UHTepHeT-pecypcehl

1.  Math.ru: Marematuka u oopa3oBanue. —http://www.math.ru.

2. Allmath.ru — Bcs maTremaTnka B ogaom Mecre. —http://www.allmath.ru.
3. EqWorld: Mup matemaruveckux ypaBHenwuii. —http://eqworld.ipmnet.ru.

3.2.4 OpuunanbHbie, CIPABOYHO-OHOIMOrpaduUecKue U NMepHOANYeCKUe
U31aHUus
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1. O xene3znonopoxxHoM TpaHcnopte B Poccuiickoit ®enepauuun [Tekcrt):
®enepanbbiil 3akoH 0T 10.01.2003 Neol7-®3 B penakiuun denepaibHOTO 3aKOHA OT
03.08.2018 Ne 342-03. — ExatepunOypr: T/l YpantOpUznar, 2019. — 36 c. — 5 3k3.

2. YcraB xkene3HoJAopokHOro TpaHcnopTta Poccuiickoit @enepanuu [Tekct]:
®enepanbhbiil 3ak0H 0T 10.01.2003 Nel8-®3 B penakunu PeaepanbHOr0 3aKOHA OT
03.08.2018 Ne 312-@3. — ExatepunOypr: T/l YpantOpH3nar, 2019. — 80 c. — 5 3k3.

3. I'ynok [TekcT]: exxenneBHas TpancnoptHas raszera ( 2017, 2018, 2019, 2020
rT.) — 1200 5Kk3.

4. JKene3zHoopoxKHbIN TPaHCTIOPT [Texcr]: €KEMECAYHBIN
Hay4YHO-TEOPETUYECKUH TeXHUKO-d3KOHOMUYeckuil xypHan (2017, 2018, 2019, 2020
T.) — 60 3K3.

5. Tpancnopt Poccun [Tekcr]: Bcepoccuiickasi TPaHCIIOPTHAS €KEHENEIbHAs
nH(popMaImoHHO-aHauTHIecKas razera ( 2017, 2018, 2019, 2020 rr.) — 240 k3.

6.  ABTOMaruka, CBsi3b, MHpopmaruka  [Tekcrt]: €KEMECAYHBIN
HAYYHO-TEOPETUYECKUI ¥ TPOU3BOACTBEHHO-TeXHHYeCKui xypHan ( 2017, 2018,
2019, 2020 rr.). — 60 2K3.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCIHUILIAHBI

Pe3yabTarnl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

@®opMbI U METOBI

(ocBOCHHBIE YMEHUS, pe3yJbTaToB KOHTPOJISA M OLIECHKH

YCBOCHHBIC 3HAHUA) pe3yJbTaToB

yMeTb:

NPUMEHSATH IIpumeHeHHe  MaTeMaTUYECKUX JKCIIEPTHOE
MaTeMaTHyecKHe MeTombl | METONOB  JubdEepeHIranbHoro U | HabuIrojeHue Ha
mubdepenmanbuoro 1 MHTETPAJIBHOIO  UCUUCIICHMS UL IIPAKTUYECKUX
HHTErPAIHHOTO peleHus npodeCCHOHATIBHBIX 3aHATHUSAX, OLICHKa

3a1ad. YCTHOI'O ompoca,
UCYMCIICHUS JJIs PEILCHUS COOOIICHHiT St
HpO(beCCI/IOHaJIBHLIX JOKJIaJIOB
3a1a4;

IIPUMEHITh  OCHOBHBIE ITpumenenune OCHOBHBIX
I10JI0KCHUS TEOpUU IIOJIOXKEHUH TEOPUH BEPOSTHOCTEN U
BEPOATHOCTEN u MaTEMaTUYECKOM  CTaTUCTHUKU B
MaTeMaTH4eCKOU pohecCuOHATIBHON e TENbHOCTH.

CTaTUCTUKH B
npodeccnoHaTBEHOM
JESTEIIHOCTH;

UCIIOJIb30BAaTh IPUEMBI Hcnonp3oBaHue  NpUEMOB U
u METOIbI METOJI0OB MaTeMaTUYECKOI0 CHHTE3a
MaTeMaTH4eCKOIo u aHaJn3a B Ppa3IUYHbIX
CHUHTE3a M aHalu3a B npodeCCHOHATIBHBIX CUTYalHSX.

Pa3IMYHbIX
npodeccnoHambHBIX
CUTYalUsX.

3HATh:

OCHOBHBIE IOHATHS U OcCHOBHBIE TIOHSTHSI M METOJbI 9KCIIEPTHOE
METOBI MATEMAaTHYCCKO-JIOTHYCCKOI'O HaOII0 JICHUE Ha
MaTEMaTHYECKO-JIOTHYECK CHUHTE3a M aHalu3a JIOTHYECKUX TIPaKTHYECKHX
Or0 CHUHTE3a W aHalu3a | YCTPOWCTB. 3AHATHSX, OIeHKA
JIOTUYECKUX YCTPOUCTB; YCTHOTO ormpoca,

CHOCOObI peueHus CrniocoObI petieHus: TPakKTHUYEeCKUX COOONIeHUH A
MIPaKTUYECKHUX 3a1a4 3aJa4  METOJOM  KOMIUIEKCHBIX JOKJIaJI0B
METOJIOM  KOMILJIEKCHBIX YHCe.
qucel.
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5. IEPEYEHbD UCIIOJIB3YEMbBIX METO1OB OB YUEHUSA

5.1 ITaccuBHbIE:

- JeKIMH TPAJUIMOHHbIE 0e3 MPUMEHEHUS MYJIbTUMEINHHBIX CPEJICTB U O€3 pa3gaTouyHOro

MaTepuaa,

- IeMOHCTpanus y4eOHbIX (GHIEMOB;

- pacckas;

- CEMHHAPBI, IPEUMYILIECTBEHHO B BHJIE OOCYKICHHS JJOKIIAJI0B CTYICHTOB MO TEM WJIH HHBIM

BOTIPOCaM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHHUE U OTIPOC.
(83aumooeticmsue npenodasamesi Kak cyObeKma ¢ 0OYHAIWUMC KaK 00bEKMOoM NO3HABAMENbHOU
O0esimenbHOCmUL).

5.2 AKTHBHBbIE H HHTEPAKTUBHbBIE:

- pabora B rpymmax;

- yueOHast TUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- HTPOBBIC YIIPAKHCHHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyIJIble CTOJIBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pelieHre TpoOIeMHBIX 3a7a4;

- aHaJIN3 KOHKPETHBIX CUTYaIINN;

- METOJI MOIYJIbHOTO O0YUEHUS;

- MPAKTUICCKUI SKCIICPUMEHT;

- 00y4eHHe C UCTIOJIb30BAaHUEM KOMITBIOTEPHBIX 00yUalOIUX MPOTPaAMM;
(83aumoodeticmeue npenooasamens kaxk cydvekma ¢ 06y4aOUUMCsL Kaxk cyobekmom
NO3HABAMENLHOU 0esIMENbHOCU).
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