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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JTUCIUIIJIUHBI
MATEMATUKA

1.1. Ob61acTh NpMeHeHus1 pado4eil MPOrpaMmbl

PaGouass mnporpamma oO0mieoOpa3oBaTeIbHON  Yy4EOHOM  AUCHUTLIMHBI
«MareMatukay TpeaHa3HayeHa I U3yYEeHUS MAaTEMATUKHA B TIPO(ECCHOHATBHBIX
00pa30BaTeIbHBIX OPraHU3alUAX, PEaJU3YIOMHNX O00pPa30BATEIBHYIO MPOTPAMMY
cpeaHero  obmiero  oOpa3oBaHMsl B MpeaeaaxX — OCBOCHHS ~ OCHOBHOM
npodeccuoHanbHo 00pazoBaTenbHON mTporpamMmbl CIIO Ha 06aze OCHOBHOIO
o0miero o0pa3oBaHWs TpPH TOATOTOBKE CIEIHMATUCTOB CpPEAHET0 3BEHA IIO0
CTEIMATbHOCTH :

21.02.09 I'maporeos1orusi 1 MHKEHEPHAsl Te0JIOTUsl

1.2. MecTo y4yeOHOH MAHCHHUIUVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIEeINHAJTUCTOB CPe/IHEr0 3BeHa:
VYuebnas gucuumuinvHa «MaremaTukay — SIBISeTCS  YYEOHBIM — MPEIMETOM
oOs3aTenbHON mnpeamMeTHON oOnactu «Matematuku u uHpopmatukuy OI'OC
CpeaHero o0IIero 00pa3oBaHus.

B mnpodeccuonanbHbiXx 00pa3oBaTEeNbHBIX OPTraHU3ANMAX, PEATU3YIONIUX
o0pa3oBaTeIbHYIO TMPOrpamMMy cpeaHero oOmero oOpa3oBaHUs B Ipeaeax
OCBOCHHMS MPOTpaMMBbl MOJATOTOBKHU creruanuctoB cpeaHero 3BeHa (IIIICC3) na
0aze OCHOBHOTO oOmIero oOpa3oBaHus, ydeOHas IUCHMIUIMHA «MareMmaTukay
U3y4aeTcs B 0011e00pa3oBaTeIbHOM IIUKIIE.

1.3. Heau u 3agaum y4eOHOM MUCUMILUVIMHBI — TPeOOBaHMSI K pe3yJbTaTam
OCBOCHMS Y4eOHOM TUCHUIINHBI:

Conepxanue nporpamMmbl «MaTemMaTUKa) HANpaBICHO Ha JOCTHXKEHUE
CIIEAYIOLIUX Ueeu:
* obecnieueHre cPOPMUPOBAHHOCTHU TIPEACTABICHUN O COLMANBHBIX, KYJIbTYpPHBIX
Y UCTOPUYECKUX (haKTOpaxX CTAHOBJICHHUS MAaTEMAaTUKH;
» o0ecreyenne CGHOPMHUPOBAHHOCTH  JIOTHUECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTU4eCKOIr0 MBIIIJICHNUS,
* obOecrieueHue cHOPMUPOBAHHOCTH YMEHUH MMPUMEHSATH TOJTYYCHHbBIC 3HAHUS TIPU
pEUIEHNU Pa3JInYHbIX 33/1a4;
» oOeccrieueHrne C(HOPMHUPOBAHHOCTH TIPEACTABICHUA O MaTEMAaTHKE KaK YacTH
OOIIEYeIOBEYECKON KYJIBTYPhl, YHHUBEPCATHHOM SI3BIKE HAYKH, TO3BOJISIOIIEM
OMUCHIBATh U U3y4YaTh peajibHbIE MPOIECCHI U SBICHMUS.

OcBoenne  conaepxkaHus  ydyeOHOW  IUCHMIUIMHBL  «MaremaTukay
oOecreunBaeT JOCTHIKEHNE CTYICHTAMHU CIEAYIOIINUX Pe3yibmamos:
* TUYHOCHIHDIX:
—Cc(OpPMUPOBAHHOCTh MPEACTABICHUM O MaTEeMaTUKE KaK YHUBEPCAIBHOM S3bIKE
HayKH, CpEJCTBE MOJECIUPOBAHUS SIBICHUU M TMPOLECCOB, HAEAX M METOoJax
MaTeMaTHUKH;



—MOHUMAaHHWE 3HAYMMOCTH MATEMAaTHKH I HAyYHO-TEXHHYECKOro TIporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHSI K MaTEMaTHUKE KaK K YacTH OOIIEUEIOBEUCCKOM
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMaTHKH, JBOJIOIHMCH
MaTeMaTHYECKUX UJCH;

—pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
TSt Oyaymed mpoeCcCUOHAIBHON EATeIbHOCTH, IS MPOJIODKCHHSI 00pa30BaHUS
1 caMO00pa30BaHMs;

—OBJIAJICHUE MATEMAaTUYCCKUMU 3HAHUSAMH W YMEHUSMH, HEOOXOJWMBIMH B
MOBCCJTHCBHOW  JKM3HHM, JIJII OCBOCHHMS CMEXKHBIX €CTECTBCHHO-HAYYHBIX
JUCIUIUIMH W JUCIHUIUIMH  NMPOPECCHOHAIIBHOTO IHKJIA, JUJIS  MOJYYCHHSI
oOpazoBaHuss B 00JIACTSIX, HE TPEOYIOIMX YrIyOJeHHOW MaTeMaTUYeCKOM
TIOJITOTOBKH;

—TOTOBHOCTbH M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
NPOTSHKEHUW BCEW JKWU3HHM, CO3HATCIIbHOE OTHOIICHUE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEHTHOW NpOo(heCCHOHATBHOM M OOIICCTBEHHOM
NEATEITBHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTHh K CaMOCTOSTEIBLHON TBOPUYECKOW M OTBETCTBCHHOM
NEATEITBHOCTH;

—TOTOBHOCTh K KOJIJICKTUBHOM pPabOTEe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIEeI0BATEIbCKOMH,
IPOEKTHON U APYTUX BUJIAX JESITEIbHOCTH;

—OTHOIIIEHHE K MpOo(eCCUOHATBHONM NIEATeTbHOCTH KaK BO3MOKHOCTH y4acTUS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIIEHAIIMOHATBHBIX
pooeM;

* MemanpeomMenHpixX:

—YMEHHUE CAMOCTOSITEJILHO OINPEIENISITh HEIN NEATeIbHOCTA M COCTABIATH IIAHBI
NEeSITENBHOCTH; CaMOCTOSITETLHO OCYIIECTBIISTH, KOHTPOJUPOBATH u
KOPPEKTHPOBATh JIESTENILHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI s
JNOCTHKEHUSI TIOCTaBJIEHHBIX LeJied W pealn3aldd IUIAaHOB JIESITEIbHOCTH;
BBIOWPATH YCTICIIHBIE CTPATETUHU B PA3TUYHBIX CHUTYAIIUAX;

— YMEHUE NMPOAYKTUBHO OOIIATHCS U B3aMMOJEHCTBOBATH B MIPOLIECCE COBMECTHOM
NEATENIbHOCTH, YYUTHIBATh T[O3UIUU JIPYTUX YYaCTHUKOB  JE€ATEIbHOCTH,
s dexTuBHO pazpemarh KOHMIUKTHI;

— BJAJCHUE HaBbIKAMM [I03HABAaTEIbHOW, Y4YE€OHO-UCCIEAOBATENbCKON U
MPOCKTHON JAESATEIbHOCTH, HaBBIKAMHU pa3peuieHus MpodiieM; CIOCOOHOCTh M
TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY METOJ/IOB PEIICHUS IPAKTUYECKUX 3a]1ay,
MIPUMEHEHUIO PA3JIMYHBIX METOIO0B MO3HAHUS;

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENIbHOM  HHGOPMAIMOHHO-
MMO3HABATEIBLHON NESTEIBHOCTH, BKIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3THUUHbBIX
UCTOYHUKAX MWH(POpMALUU, KPUTUUYECKU OLECHHUBaTh M HUHTEPIPETUPOBATH
MH(pOpMAIIHIO, TTOTYYAEMYIO U3 PA3JIMUYHBIX UCTOYHUKOB;

— BJIaJICHHE SI3bIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, JIOTUMHO M TOYHO M3JaraTh
CBOIO TOUYKY 3pEHHsI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;



— BJIaJICHE HAaBbIKAMH MO3HABATEIBLHON pEe(IIEKCUU KaK OCO3HAHUS COBEPILIAEMbBIX
JNEUCTBUUA U MBICIMTEIBHBIX IIPOLIECCOB, UX PE3YJAbTATOB U OCHOBAHUM, I'PaHUIL
CBOEr0 3HAHUA W HE3HAHWsS, HOBBIX IIO3HABATEIBHBIX 3aJa4 U CPEACTB Ul UX
JNOCTVKECHUS;

— I1IeJICYCTPEMJIEHHOCTh B TIOMCKAaX M MPHUHATUU PELICHUM, COOOPa3UTENbHOCTD U
UHTYMIIMS, PA3BUTOCTh NPOCTPAHCTBEHHBIX  MPEJCTAaBIEHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapPMOHHUIO MUDPA;

* NPEOMEmHbIX:

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTHUKe KaK 4YacTH MHUPOBOM
KyJIbTypbl M MECT€ MaTeMaTUKU B COBPEMEHHOW IMBUJIM3AIMU, CIOCO0ax
ONUCAHMS ABJICHUN peajlbHOIO MHUPA HA MATEMaTUYECKOM SI3bIKE;

—  c(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MaTEeMAaTHYECKUX TOHATHUAX Kak
BAKHEHIINX MATEMATUYECKUX MOJAENAX, IMO3BOJISIIONIMX OMNUCHIBaTh W U3y4aTh
pa3Hble TPOLECChl M SIBJICHUS; TMOHMMAHUE BO3MOXHOCTH aKCHOMAaTHYECKOIO
MOCTPOEHUS MAaTEeMaTUUECKUX TEOPHId;

— BJAQJCHUE METOJAaMU JI0KA3aTEJIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE HX
PUMEHSITh, TPOBOJUTH JIOKA3aTECIbHBIE PACCYXKICHUS B XOJ€ PEUICHUS 3a/1aY;

—  BJIQJCHHME CTAaHJAPTHHIMM  TIPUEMaMM  PEIICHUS  pPAIMOHAIBHBIX U
UppalMOHANIbHBIX, TOKA3aTEIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM 4YHUCJE JJIsI TOMCKA MYTH PELICHUS] U WJUIIOCTpAlUU PEUICHUsS YPaBHEHUN U
HEPaBEHCTB;

— c(pOpMUPOBAHHOCTD TMPEACTABICHUI 00 OCHOBHBIX MOHATUSX MAaTEeMaTHYECKOTO
aHaJgu3a M HUX CBOWCTBax, BJAJECHUE YMEHUEM XapaKTE€pU30BaTh IIOBEJCHUE
(GyHKIIMH, WCMOJNIb30BAaHUE TIOJYYCHHBIX 3HAHUM JJIS OINKCAaHUA H aHalnu3a
pEATBHBIX 3aBUCUMOCTEM;

— BJIAJICHHE OCHOBHBIMU TIOHATHUAMHU O IUIOCKHUX M MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reoMeTpudeckue (UTypbl Ha 4YepTekax, MOJENSX M B peaJbHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBOMCTB reomMeTpuueckux Guryp u Gopmyn s
pELICHUsI TEOMETPUUECKHX 3a]1a4 U 3a/]1a4 C IPAKTUYECKUM COJIEP)KAaHUEM;

— c(opMUPOBAaHHOCTh TPENCTABICHUN O TMpolleccax U SBICHUSAX, WMEIOIINX
BEPOATHOCTHBIN XapaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEalbHOM MHpE,
OCHOBHBIX INOHATHUSAX JIEMEHTAPHOU TEOPUM BEPOATHOCTEW; YMEHUU HAXOOUTH U
OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTHICCKUX
CUTyalMsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIyYalHbIX BEJIUYHH;

— BJIQJICHUE HABBIKAMHU HCHOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH
peLIeHUH 3a7ay.

B pamkax ocBoenusi yuyeOHOM AMCHUILIUHBI «MaTeMaTuka» y CTYACHTOB
(opMHUpYIOTCS Ceayone 00mue KOMIeTeHIUM:



Kox

HaumeHnoBaHue pe3ysbTara 00yueHHust

OK1 [ToHumaTrh CyImHOCTP W CONMANBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccuu, MposIBISATh K HEW YCTOWYHMBBIN HHTEPEC

OK3 [IpyHuMaTh perieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYALUSIX U HECTH
32 HUX OTBETCTBEHHOCTh

OK 4 OcCymecTBIATh MOUCK W HUCIOJIB30BaHUE HH(MOPMAIMH, HEOOXOIUMOW st
3P PEKTHBHOTO BBIMOJIHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPO(PEeCCHOHATTLHOTO
Y JINYHOCTHOT'O Pa3BUTHS

OK 6 Paborath B koiiekTHBE M KOMaHze, 3((EeKTUBHO OOLIATHCS C KOJUIEramu,
PYKOBOJCTBOM, MOTPEOUTEIISIMU

OK 7 Bpatp Ha ce0st OTBETCTBEHHOCTH 3a padOTy YWIEHOB KOMaH/bl (IO JUYMHEHHBIX),

pe3yJbTaT BBITIOJIHEHHUS 3a/IaHHI

1.4. KounmuyecTBO 4YacoB Ha OcBoeHHMe padoyeii NnporpaMmmbl
AUCTHMTIJIMHBI

yueOHoit

MaKCHUMaJIbHOM yueOHOU Harpy3ku odyyatomerocs 351 yacoB, B TOM 4ucIIe:
00s3aTeNbHON ayAUTOPHON YueOHOM Harpy3ku oOydaromerocs: 234 4acos;
caMocCTosITeIbHOM paboThl oOyuaromerocs: 101 yac;

KOHCynbTauuu 16 4acos.




2. CTPYKTYPA U COJEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1. O6beM yueOHOW TUCHUIIMHBI U BUAbI Y4eOHOH padoThI

Bua yyeOHoOM padoThI O0bem
4acoB
MaxkcumasbHas yyeOHasi Harpy3Ka (Bcero) 351
Oobs13aTesibHAs Ay IMTOPHAs YueOHAasi HATPYy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTopHbie PaOOTHI -
IIPAKTUYECKUE 3aHATHS 117
KOHTPOJIbHBIE PaOOTHI -
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 101
B TOM YHUCJIE:
Pemienne npumepos 25
Omnpenenenue NoJIIPHbIX KOOPJMHAT TOUEK Ha TUIOCKOCTH 2
Pemienve ypaBHEHU U CUCTEM YpaBHEHUN 16
ITocTtpoenue rpadgukoB GyHKIIHIA 4
N3ydenne COXKHBIX QyHKIIHIMI 5
Haxoxnenue dhyHkumii, 00paTHBIX JaHHBIM 4
JuddepennupoBanue GyHKIHMA 2
Haxoxnenue npon3BOIHBIX BTOPOrO MOPsIKa 2
N3ydenne (Gu3MYECKOro CMBICAa IPOM3BOJHONH BTOPOTO 2
HOPSIJIKA.
Haxoxnenue quddepeniuana GyHKkum 4
Pemenue 3amau 19
N3rorosnenue Tabauil U MojieJeii MHOTOTPAaHHUKOB 9
Bpruuciienue  MaTeMaTH4eCKOro  OXKHMJAHUSA  CIIyYallHOU 2
BEJIMYUHBI
[TocTpoenue nmpocTpaHCTBEHHBIX (HUTYD 5
Koncyabranuu 16

ITpomexyTouHas artectanus B GopmMe IK3aMeHa




2.2. TemaTuvyeckuii i1aH u coxepxxanue yueoHoi nucunmimasl MATEMATHUKA

HaumenoBanue Conep:xaHue y4eOHOT0 MaTePHAJIa, JJIA00PaTOPHbIE PA0OTHI H MPAKTHYECKHE 3aHATHSI, CAMOCTOATEIbHAS padoTa Oo0bem yacoB YpoBennb
pa3aesioB U TeM o0yyaommxcst OCBOEHHS
Aareopa 3 4
Beenenue 2
Copep:kaHuie yaeOHOro MaTepraia 5
Tema 1. 1 | Llemsie u parpioHa bHBIC YKcia. [eificTBuTenbHbIe uncia. [IpuoirkeHHbIe BerauciieHus. [IpuoimkeHHoe 2
Pa3BuTue MOHATHS 0 3HAYCHUE BEJIMYMHBI U MOTPEITHOCTH MPUOIMKCHUT.
yucie. 2 | KommnekcHeie yncna. ['eomerpudeckoe npeicTaBIeHUe KOMIIEKCHBIX Yncen. [[efcTBUs HaJl KOMIUIEKCHBIMU 2
OK 1,3, 6. 9HCIAMH.
3 | Tpuronomerpuyeckas popma KOMIIEKCHOro yrcia. [Toka3arenbHas hopMa KOMIUIEKCHOTO YHCIIA.
JlabGopaTopHbie pabOThI N
[IpakTHyeckue 3aHATHS 5
BeimonHenye npuOImKeHHbIX BBIYUCIICHHUH.
BeimonHeHue AeicTBUI Ha/l KOMIUIEKCHBIMU YHCIIaMU B areOpandeckoi popme.
BeimonHenue AeficTBUI Hal KOMIUIEKCHBIMHU YUCIAMHU B TPUTOHOMETPHYECKOM U MOKa3aTeNbHOW (opmax.
KoHTponbHbIe padoThI -
CamocTrosTenpHast pabota 00y4Jaronux cs 4
Pemienne npumMepoB Ha MPUOIKEHUE 3HAYCHUH BEJTMYHH — 24.
Omnpenenenue NOMSPHBIX KOOPAMHAT TOYEK HA INIOCKOCTH — 2.
Copep:kaHre yaeOHOro MaTepHaia 10
Tema 2. 1 | PaBHOCHIILHOCTH YpaBHEHHUI, HEPABEHCTB, cUcTeM. ParnoHanbHble ypaBHeHUS. CrcTeMbl ypaBHeHUH. OCHOBHBIC
YpaBHeHus U MIPUEMBI UX PelIeHHs (Pa3JIOKEeHUs] HA MHOXKHTEIH, BBEICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpahHYeCKuii
HepaBeHCTBa METOJ).
OK 7 2 | MppauuoHanbHble ypaBHEHHSI. 2
3 | Pemenue HepaBEHCTB MEPBOM CTEIIEHU U CUCTEM HEpaBeHCTB. MeTol MHTEPBAJIOB. 2
4 | N3obpakeHue Ha KOOPIUHATHOMN IIOCKOCTH MHOXKECTBA PEIIEHUI YPaBHEHHH W HEPABEHCTB C IBYMSI 2
TIePEMEHHBIMH U UX CHCTEM.
5 | [IpumMeHeHNE MaTEMAaTHYECKUX METOOB JUISl PEIICHNUS COEPKATENBHBIX 3a/1a4 U3 PA3IMYHbBIX 001acTell HAyKU U 2
MIPAKTHKH.
JIaGopaTopHbIe pabOThI -
IIpakTHuecKue 3aHATUS 10
Pemrenne ypaBHEHMI IEPBOiA U BTOPOI CTETIEHN (OCHOBHBIE IPHEMBI HX PEIICHHS).
Perrenne HepaBeHCTB MEPBOIl U BTOPOH CTeleHH (OCHOBHBIE IIPUEMBI UX PEIICHUS).
Pemenue cucreM ypaBHeHUI
Pemenne nppanoHaIbHBIX YpaBHEHHI.
Vcnionb30oBaHKe CBOMCTB M rpadukoB pYHKIMH /ISl pelIeHHs] YpaBHCHUH 1 HEPABEHCTB.
KonTtpomsHbIe paboThI -
CaMocrosiTenbHast paboTa 00yJarommxcs 6

Pemenrie nTMHEHHBIX 1 KBAaAPATHBIX HEPABEHCTB, CHCTEM HEPABEHCTB — 2 4
Pemenne nppanMoHANbHBIX YpaBHEHHUH -2 9




Pemenne cucteM  ypaBHEHUHM NEpBOM CTENEHU C IOMOIIBIO OINpENEeNUTENed BTOPOro M TPETHETrO
nopaaka-2u

ConepkaHuie yaeOHOro MaTepraia 14
Tema 3. 1 | Kopuu u crenienu. KopHH HaTypabHOM CTEICHH U3 YHCIA U BX CBOicTBA. CTEIEHN ¢ palliOHATBHBIMHA
Kopnnu, crenenn u MOKa3aTeJsIMH, UX CBOMCTBA.
JorapupMbi 2 CTeneHu ¢ JeHCTBUTENLHBIMU NoKa3aTeaaMu. CBONMCTBA CTENEHH C JEHCTBUTEILHEBIM ITOKA3aTeNIEM.
OK 1,3,6 3 | Jorapudm. Jlorapudm uncna. OcHOBHOE Jorapu(MUUECKOe TOKIECTBO. JecsTHUHBIE H HATYpaIbHbIE JIOTApU(MBL 2
4 | TlpaBuna aevictBuii ¢ Jorapudmamu. Ilepexoa K HOBOMY OCHOBAHHIO. 2
5 | Tlpeobpa3oBaHue anreOpanyecKuX BhIPAKCHHH. 2
6 | IIpeobpa3zoBaHye palMOHATIBHBIX, HPPAIMOHAJLHBIX ,CTCTIICHHBIX BBIPAYKCHHUH. 2
7 | Tlpeobpa3oBaHue MOKA3aTEAbHBIX M IOTAPU(PMUUIECKHX BhIPAKCHHH. 2
JlabGopaTopHbie pabOThI -
IIpakTrudeckue 3aHATHS 14
BrImonHeHHE TOXKIECTBEHHBIX IPE00Pa30BaHUl Hal CTCIICHHBIMU BBIPAKCHHUSAMHU.
IIpeoOpa3oBaHue U BEIYUCICHHE JIOTaPU(DMUICCKUAX BHIPAIKCHHUH.
ITocTpoenue rpadMKOB CTEMICHHBIX, TOKA3aTEIBHBIX U JIOTAPUPMHUSCKUX QYHKITHI.
HaxoxeHre 3HaUeHHi CTeTeHEH ¢ palliOHATBHBIMA MTOKA3aTeIIIMHU.
Perrenue moka3aTenbHBIX YPaBHEHUIMA.
Perirenue jorapuMHIECKUX ypaBHEHHUH.
KoHTposbHbIC padoThI -
CamocTosTenpHas pabota 00ydJaronux cs 14
ITocTpoenne rpauKOB CTEIIEHHON U JorapuMuIecKon GyHkuun — 4 4.
Perenne mokasaTeabHbIX U JIOTAPU(PMUUIECKUX YPABHEHHUH — 5.
Pemenne cucrteM norapuMHUYECKUX YpaBHEHUH — 5.
KomOuHaTopuka,
CTATHCTHKA W TEOPHUS
BePOSITHOCTEN
Copep:kaHne yaeOHOro MaTepHaia 6
Tema 4. 1 | OcHOBHBIE MOHATHSI KOMOMHATOPUKH. 3aa4d Ha MMOJACYET YHCIIA Pa3MEIIEeHU, IEPECTAHOBOK, COUETAHMIMA.
JIeMEeHThI 2 | Pemenue 3ama4 Ha nepebop Bapuanto. Popmyna ouHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 QHUIIMEHTOR.
KOMGHHATOPHKH 3 | TpeyronbHuk ITackais.
OK 1,3,6,7. JlaGopartopHble paboThI -
IIpakTudeckue 3aHATHI
PelieHre KOMOMHATOPHBIX 3a/1a4 Ha TOJICYET YMCIIa pa3MEeIICHHH, TepeCTaHOBOK.
PenieHre KOMOMHATOPHBIX 3a/1a4 HA TIOJICUET COUETaHMUH, Iepedop BapUaHTOB.
Pemienue 3ama4 Ha npuMmeHenue popMyisl ounoma HeroroHa
KoHTponbHbIe pabOTHI -
CamocrosiTebHas paboTa 00yJaroIInXCs
Perrenne nmpuMepoB Ha MPUMEHEHNE IPUHIIAIA MATEMATHIECKON HHAYKITUH — 64.
Conepxanne ya4eOHOTO MaTepraa 15
Tema 5. 1 | PagmanHas Mepa yria. BpamarenbHoe nemkeHne. CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC YHCIIa. 2
OcHoBbl 2 | ®opMyJibl NPUBEAEHHSL. 2
TPUTOHOMETPHUHU 3 | @opmymsl cnokeHus. PopMyIbl ynBoeHUs. POpMyIIbl TOJTOBHHHOTO apryMeHTa. 2
OK 1,3.4. 4 | [IpeoOpa3oBaHUsI CYMMBI TPUTOHOMETPUIECKUX (QYHKITHHA B IPOM3BEACHNE M TIPOM3BENCHNUSI B CyMM. BripaskeHue 2
TPUTOHOMETPHUYECCKHUX (PYHKITHI depe3 TAaHTeHC TIOJOBUHHOTO apryMEHTa.
5 | Ilpocrelinine TpUrOHOMETPUUECKHE YPABHEHHUS. 2
6 | Ipocreiimue TpUTOHOMETPUICSCKIE HEPABEHCTB. 2




7 | O6paTHbIe TpUTOHOMETpHUecKUe (QYHKIHMH. APKCHHYC, apKKOCHHYC, APKTAHI'€HC

JlaGopaTopHbie pabOTHI

IIpakTuyeckue 3aHATUS 16
BrmonHeHre TOXXIECTBEHHBIX IPE0Opa30BaHUA B TPUTOHOMETPUYCCKIX BHIPAKCHUSIX.
Pemenue mpuMepoB Ha MPUMEHEHUE TPUTOHOMETPHICCKHIX (hOPMYIT .
Perienyie TpUrOHOMETPUUECKUX YPABHEHHH .
Perenme TpUTOHOMETPUYECKUX HEPABEHCTB.
Pemennie mpuMepoB Ha HAXOXK/ICHUE OOPATHBIX TPUTOHOMETPUYCCKUX (DYHKITUIA.
KonTtpossHbIe paboThI R
CaMocrosiTeNbHas paboTa 00yJaroInXCs 15
Pernrenue nprMepoB Ha T0Ka3aTeIbCTBO TOXKICCTB — 44,
Pernrenue npuMepoB Ha MpUMEHEHHE (OPMYIT TPUBEIACHUS — SU.
Perienue npuMepoB Ha npeoOpa3oBaHUe MPOU3BEICHUS TPUTOHOMETPHUYCSCKUX (DYHKIIMH B CYMMY-64.
Tema 6. Copep:kaHrie yueOHOro MaTepraia 9
DYHKIUH U UX Oynkims. O6nacTh onpeaencHus 1 MHOXKECTBO 3HaueHui. [TocTpoenre rpadgukoB GpyHKINH, 3aJaHHBIX
cBoOlicTBa PA3JIUYHBIMHU CITOCO0AMHU.
OK 6,7 2 CaoiicTBa (hyHKIUI: MOHOTOHHOCTD, YETHOCTh HEYETHOCTD, OrPAaHMYCHHOCTD, TIEPHOANIHOCTD. [IpoMeKyTKH
BO3PACTaHUs U YOBIBAHHUS, HANOOIBIIICE U HANMEHBIIICE 3HAYCHHUS, TOUKH dKCTpeMyMa. [ paduueckas
HHTEPIPETALHSL.
3 [IprMeps! (HYHKIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MTPOIIECCaX U SIBJICHHSX.
4 Ob6partusie hyHkuU. 'paduk oopaTHoM GyHKIMH. AprudMeTHUecKre oneparyu Haa GyHKusaMu. CraoxHas
dyHKIIHS.
JlabopaTopHbie pabOThI
IIpakTuueckue 3aHATHS 9
[MocTpoenue u urenne rpauKoB QyHKIHUIL.
HUccnenoBanue QpyHKINH.
CBolicTBa JIMHEHHOM, KBaAPATUIHOM, KYCOYHO-TTMHEIHOM U IPOOHO-THHEIHOM (yHKIMH.
O0parnbie ¢yHkimu 1 ux rpaduku. [IpeodbpasoBanus rpaduka GyHkimN
KonTtponsHble paboTh
CamocTtosiTenpHast pabota 00y4JaronuXx cs 9
Uzydenue cnoxubix yHkuuid. [loctpoenne rpadukos — 5 4.
Haxoxnenne GyHKIuiA, 00paTHBIX JaHHBIM — 44.
Hauana
MaTeMaTHYECKOro
aHaJm3a.
ConepkaHue y9eO0HOTO MaTepraia 12
Tema 7. 1 ITocnenoBarenbHOCTH. CITIOCOOBI 3a/TaHNS M CBOWCTBA YHCIIOBBIX TOCIe0BaTeNbHOCTEH. [ToHATHE 0 Tpenene 2
Hauana riocneaoBareabHoCcTH. CyIecTBOBaHHE Mpejiesia MOHOTOHHOM OrpaHMYEeHHOM ITOCIIeI0BaTeIbHOCTH. beckoHeuHO
MaTEeMAaTHYEeCKOI0 yOBIBaroOImas TeOMeTpUIeCcKasi IPOTPECCHs U €€ CYMMA.
aHaJu3a 2 | IousiTre O MPOU3BOAHON (DYHKIIMK, €€ TEOMETPUYCCKUH M MEXaHWYECKHH CMbICI. YpaBHEHHE KacaTeabHOM 2
OK 3,6 K rpaduKy ¢ YHKIMH.
3 | Ilpou3BomHasi CyMMBI, pa3HOCTH, TIPOM3BENCHUsI, YacTHBIC. IIpON3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH. 2
4 | TlpumeHeHNe MPOU3BOHON K UCCIIENOBAaHNIO (DYHKIMHN M MIOCTPOSHHIO TPa(HKOB. 2
5 | Tlpumepsl UCTIONB30BAHMS TIPOU3BOIHOM TS HAXOXKJICHMS HAMITYYINETO PEIIeHNsI B IPUKIIATHBIX 331a9ax. 2
6 | Bropas npousBogHas1, €€ TEOMETPHUCSCKIH U (hU3NICCKUI cMBIcT. HaxokIeHre CKOpOCTH LTS IIporiecca, 2
3a1aHHOrO (hopMymnoi U rpaduKoM.




JlabopaTopHbIe pabOThI

DN

IIpakTuyeckue 3aHATUS 12
Brryuciienne WwieHOB MOCIEIOBATEIIFHOCTH U.IIPEETIOB ()YHKITHIA.
HaxoxaeHue mpou3BOAHBIX 3JIEMEHTAPHBIX (YHKIIHHA, YpaBHEHUS KacaTeIbHOW B 00IIEM BHIIC.
[Ipumenenue mnpaBwi u GopmMya U epeHIIMPOBAHUS, TAOIUIBI TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIUH.
UccnenoBanne pyHKIUNA ¢ TOMOIIBIO MTPOU3BOTHOM.
HaxoxneHue HanOoIbIIero, HAMMEHBIIETO 3HAYCHUSI M SKCTPEMATbHBIX 3HAUYCHUN (QYHKITUH.
KonTtpossHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 12
Pernrenue npuMepoB Ha MPUMEHEHHE TIEPBOTO U BTOPOTO 3aMEYATEIbHBIX TPEICIOB — 2.
Juddepennuporanve GHyHKIUNA — 24.
HaxoxeHre mporu3BOIHBIX BTOPOTO MOpsIKa — 24.
Nzyuenne GuU3nIecKOro CMbIcaa MPOU3BOAHON BTOPOrO MOPsAKa — 24.
Haxoxnenne muddepenumana pyHkumuu — 29
Pemienue 3a1au Ha npuMeHeHUe GU3NUECKUX MPUIIOKEHUH HMHTerpaia — 24.
Tema 8. Conep:xaHre yaeOHOro MaTepraa. 7
HnuTterpana u ero 1 [lepBooOpa3Has U MHTErpaJl.
NpUMeHeHue 2 dopmyna Herorona—JIeiiOHmIA.
OK 4,7 3 [IpumeHeHne onpeeNIeHHOr0 HHTerpaia Ayisl HAXOXK/ICHUsI MJIOIA/IM KPUBOJIMHEWHOW TparenuHm.
4 [Ipumepsl IprMeHeHHs UHTerpaja B hM3UKe U FEOMETPHH.
JlaGopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 8
[Ipumenenue mpaBwi 1 GOpPMyS HHTETPUPOBAHUS
Pemenue 3anau Ha npuMenenue Gopmynsl Herotona-Jleiiouuna.
[IpyMeHeHue HHTerpasia K BBIYUCICHUIO (PU3NUECKHUX BEJIMYMH U ILIOMIAIeH.
KouTponsHble paboTh
CamocTrosTenpHast pabota 00y4Jaronux cs 4
Haxoxnenne muddepenimana pyHkumuu — 29
Pemienue 3a1a4 Ha npUMeHeHue HU3NUECKUX NPUIIOKEHUI HMHTerpaia — 24.
I'eomeTpus
Tema 9. Cojepxanue yaeOHOTO MaTepHaia. 8
Koopxusarsl u 1 | IpsmoyronpHas (IekapToBa) cucrema KOOP/IMHAT B IIPOCTPAaHCTBE. POPMYIIa pacCTOSHMS MEKLY JABYMS TOYKAMH.
BEKTOpBI YpaBHeHus cepbl, INIOCKOCTH U TPSIMOIA.
OK 1,3,7 2 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cllo)KeHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIIO.

Pa3znoxeHne BEKTOpa 10 HANMpaBISHMSIM. YOI MEXIY ABYMsSI BeKTopamu. [Ipoekius BeKTopa Ha OCh.

3 | Koopaunatsl Bektopa. CkaIsipHOE MPOM3BEACHNE BEKTOPOB.

4 Hcnons3oBanne KOOPJHMHAT ¥ BEKTOPOB IPH PCINCHUH MATCMATUYCCKUX W IIPUKIIATHBIX 3a1a4.

NN N BN

JlabopaTopHsie paboTHI

IIpakTuyeckue 3aHATUS
BoinonHenue neHCTBUN Hal BEKTOPAMHM.
BoinonHenue nelcTBUi ¢ BEKTOpaMH, 3aJJaHHBIMU KOOPAUHATAMHU.
HaxoxaeHue paccTOSHUS MEX]y TOUKAMH, Pa3JIOKEHUE BEKTOPA MO HAIIPABJICHUSIM.
Boruriciienue ckansipHOro Npou3BEACHUS BEKTOPOB.
Beruncrienrie BEKTOPHOrO ypaBHEHUS IPSIMOW U IMIIOCKOCTH.




Hcnons3oBanne KOOPJAUHAT U BEKTOPOB IPH PCIICHUU MATEMATUYCCKUX U MPUKIIAAHBIX 3a1a4.

KoHTpospHbIe paboThI

CamocTosTenbHas paboTa 00yJaronuX cs
Pemrenue 3amau no reme «lIpsmas aunausy. M3yuenne teMbl «KpHBble BTOPOro mopsiikay.- 64.

Tema 10. Copep:kaHrie yueOHOro MaTepraia 10
IIpsiMbIe B IIOCKOCTH 1 | AKCHOMBI CTEPEOMETPHH U TPOCTEHIITIE CIIE/ICTBHSI U3 HHX. BzanMHOe pacmonoxeHue IBYX _TIpAMBIX B
B MPOCTpAHCTBE npoctpaHcTBe. Bzaumuoe PACTIOTIOKEHUE NPAMOM  IITOCKOCTH. [MTapamtensHocTh WIockocTel. ([Ipu3Hak
OK 3.4.6 napasienbHOCTH mwiockoctei). IlepneHIuKyIIPHOCTE IPSMON M IDIOCKOCTH. HePHeHaHKynﬂp ¥ HaKJIOHHAs. YTOJ
MEXy IPSIMOM U ITOCKOCTRIO. Teopema o Tpex MeprneHauKysspax. JByrpaHHblid yroi. YTon Mexy IIOCKOCTSIMHU.
[epneHAMKYIIPHOCTD JBYX MJIOCKOCTEH.
2 | 'eoMeTrpuyeckue mpeoOpa3oBaHusl MPOCTPAHCTBRA: MAPAJUICIbHBIN MEPEHOC, CHMMETPHSL OTHOCHTEIBHO IMJIOCKOCTH.
3 | IapamwienpHoe MpoeKTHpoBaHue. [1IoIa s OpToroHaIbHOM MpoeKIwy. M300pakeHus MPOCTPAHCTBEHHBIX QUTYD.
JlabopaTopHbie pabOThI -
IIpakTrudeckue 3aHATHS 10
Pemenue 3a1a4 o crepeoMeTpum.
M3ydyeHue reoMeTprUueCcKUX MIPpeo0pa3oBaHuid IPOCTPAHCTBA.
KoHTposbHbIe paboThI -
CamocrosTenbHas paboTa 00ydJaroumxcs
Perienyie 3a1a4 MOBBIIIIEHHOM TPYTHOCTH — 34.
[NocTpoeHue NpoCcTpaHCTBEHHBIX (GUryp — Su.
Tema 11. CopaeprxaHue yqGGHoro Marepuaia 5
MHOrorpaHHHKH Bepumnel, pedpa, rpaHH MHOrOrpaHHuKa. Pa3sepTka. MHOrorpaHHsle yriibl. BelTykiible MHOrOIrpaHHHKH.
M KpyTJble Tea Teopema Diinepa. [Ipusma. [psimast 1 HakioHHas npusMa. [IpasunbHas npusma. [loBepXHOCTD IPU3MBIL.
OK 3 [apannenenunen. Kyo.
2 ITupamuna. IlpaBuisHas nmupamuaa. [loBepxHOCTh TUpaMuAbl. Y cedeHHas nupaMmuaa. Terpasap. IloBepxHOCTh
YCEUCHHOM MUPaMHUBL.
3 Cummerpus B KyOe, B mapajuielienuriesie, B mpu3Me u nupamune. CedeHus Kyoa, IpU3Mbl U THPAMUJIBL.
[IpeacTaBneHue o NPaBUIILHBIX MHOTOIPaHHHUKAX (TETpadIp, KyO, OKTadp, TOAEKadp U UKOCAdP).
JlaGopaTopHbie pabOThI -
IIpakTuaeckue 3aHATHI
HaxoxaeHne OCHOBHBIX AJIEMEHTOB IIPU3M U nupamuj. Pemenue 3agau.
KouTponsHble paboThI -
CaMocrosiTebHas paboTa 00yJaroIInXCst
W3roroBrneHre TabuIl 1 MOZIENIel MHOTOTPAaHHHUKOB — 5.
Coxeprkanre y9e0HOT0O MaTepraia 4
Tema 12. 1 Humuanp. Pa3zsepTka mumnaapa. IloBepxaocts. Konyc. Pa3BepTka konyca. [loBepXHOCTD KOHYCa. Y CEUEHHBIN
Tesa 1 NOBepXHOCTH koHyc. Pa3BepTka yceueHHOro konyca. [loBepXHOCTh ero.
BpalueHus 2 OceBble ceueHus U CeUeHUsI, Tapauienbabie ocHoBaHMIO. [1lap u cdepa, nx ceuenmsa. KacaTenpHast IIOCKOCTH K
OK 3,7 cepe. IToBepxHOCTH MIapa.

JlabopaTopHsie paboTHI

IIpakTuyeckue 3aHATUS
Pemenus 3aja4 Ha HAXOKJEHHE OCHOBHBIX JIEMEHTOB IIWJIMHAPA, KOHYCa, 11apa.

KonTtpomnpHbIe paboThI

CaMocrosiTenbHas paboTa 00yJarommxcs
W3roroBnenne Mozenei Kpyribix Tel — 24.
Pemienne 3a/1a4 Ha BBIYHCIICHNE TOBEPXHOCTEH KPYTIIBIX TEN — 24.
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CopepkaHuie yaeOHOro MaTepraia 4
Tema 13. 1 O0mwem u ero mmepenue. MHTerpansHas Gopmyna oobema. O0beM Kyda, MPSMOYTOIBHOTO MapauIeyemue/a.
HU3mepenus B O6beM npusMbl. O6beM mupamuabl. O0beM HuuHApa. O0BEM KOHYCA MOJTHOIO U YCEYSHHOr0.00beM Iapa u
reoMeTpuH mIomaau chepel..
OK 3,7 2 ITomo6ue Ten. OTHOLIEHHUS IIOMAEH, MOBEPXHOCTEH U 00HEMOB MOTOOHBIX TEI.
JlabopaTopHbIe pabOThI -
IIpakTHyecKre 3aHATHS
Penrenne 3aau Ha HaXOXKICHUE 00HEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEIl.
KoHTponbHbIe pabOThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 4
Hsrorosnenue Taduil o TeMe «O0beMbl MHOTOTPAHHUKOB M KPYIJIBIX T - 24,
Perienue 3a/1a4 Ha BBIYKMCIIEHNUS 00BEMOB MHOTOTPAaHHUKOB M KPYTJIBIX TN — 24,
Pasnen
KomOuHaTopuka,
CTATHCTHKA U TEOPHS
BePOSITHOCTER
Tema 14. Copep:kaHrie yueOHOro MaTepHaia 6
JIeMeHThI TeOPHH 1 | Cnyuaiinoe CE)GI;ITI/IS 1 ero BeposTHOCTh. Kitaccrieckoe onpeneieHue BeposTHOCTH. TeopeMbl CIIOMKEHHS U YMHOKCHUST
BEPOSITHOCTEHH BEPOATHOCTEH.
M MaTeMAaTHYeCKOil 2 | CiyuaiiHoe CE)GI;ITI/IS 1 €ro BeposATHOCTh. Kitaccrdyeckoe onpeieieHHe BEPOSTHOCTH. TeopeMbl CJIOKCHHS i YMHOKEHHS
BEPOSITHOCTEH
CTATHCTHKH 3 | IloHsiTHe 0 3aKOHE OOJBIIMX YUCEIL.
OK 1,3,7
JlabopaTopHbie pabOThI -
IIpakTuueckue 3aHATHS 6
Perirenue 3a1a4 Ha IPUMEHEHHUE TEOPEM CIIOKEHHUS 1 YMHO)KCHHSI BEPOSITHOCTEH.
KoHTposbHbIe paboTh -
CamocTrosTenpHast pabora 00y4Jaronux cs 4
Pemenue 3ama4 Ha npuMeHeHUe HOPMYJIbI ITOTHON BEPOSITHOCTH — 24.
Brruncrnenne MaTeMaTHIeCKOro OKUIAHUS CIyIaifHON BEeTHYUHBI — 24.
KoHcyabTanuu 16
Bcero: 351

Jl1sl XapakTepUCTUKU YPOBHS OCBOEHHsI y4eOHOT0 MaTepualia UCIONIb3YOTCs CIeayoLe 0003HaueHus:

1 — o3HaKOMMTENbHBIN (Y3HaBaHHE paHee U3yYEHHBIX 00bEKTOB, CBOICTB);

2 — penpoAyKTUBHBIH (BBINOJIHEHHE JEATEIBHOCTH O 00pa3ily, UHCTPYKIHUHU WIN O] pyKOBOJICTBOM);

3 — NpOaYKTUBHBIHN (MJIAHUPOBAHUE U CAMOCTOSATENILHOE BBINOJIHEHHUE JEATENbHOCTH, pelIeHne MPOOIEeMHBIX 3a/ay).
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJIBHOCTHU CTYJAEHTOB.

Conep:xanue o0y4eHHs

XapaKTepuCTHKA OCHOBHBIX BH0B JeSITEJIbHOCTH CTYy¢HTOB
(Ha ypoBHe y4eOHBIX AeiicTBHII)

BBenenune

O3HaKOMIICHHE C POJIbIO MATEMaTHKHU B HayKe, TEXHHUKE,
3KOHOMHMUKE, I/IH(bOpMaIlI/IOHHI)IX TEXHOJIOTHUAX U
NPaKTUYECKOH JeATeIbHOCTH. O3HAKOMIICHHUE C IICISIMH
1 3aJla4aM¥i U3Y4YCHUA MAaTCMATHUKU ITPU OCBOCHUHA
npodeccuii CI1O u cnenmansHOocTeit CITO

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCTIE

BoinonHenue apugmeTnyeckux NEHCTBUN HaJ YHUCIAMH,
coueTasi yCTHbI€ U TUCbMEHHbIE IIPUEMBI.

Haxoxnenne npuOMMKEHHBIX 3HAYEHUN BEIUYMH H
IIOTPEIHOCTEN BBIYMCIICHUI (aOcouroTHOM 51
OTHOCHUTEIIbHO); CPaBHEHHE YMCIIOBBIX BBIPAXKEHUI.
Haxoxnenne  ommbok B mpeoOpa3oBaHMAX U
BBIUUCICHUSAX  (OTHOCHTCSI KO  BCEM  IyHKTam
MIPOrPaMMBbI)

Kopnu, crenenn, jorapugmsl

O3HakoMJIeHHE C TIOHATHEM KOpHS n-d CTEICHH,
CBOWCTBAMHM pPAJMKAJIOB W TMPaBWIAMHU CpPaBHEHUS
KOpHEH.

dopMynHpoOBaHWE OMNpPENeTeHUs KOPHS W  CBOWMCTB
KOpHEW. Beluncienrue u cpaBHEHUE KOPHEH, BBITIOJIHEHUE
NPUKUAKHM 3HaueHUs KopHs. [IpeoOpa3oBaHue YUCIOBBIX
U OYKBEHHBIX BBIPAXKEHUH, COAEPKAILIUX PaJUKAIIBI.
Boinonnenue pacuetoB mo ¢opmyiaMm, CoJep:Kalium
panuKabl, OCYIIECTBIsA HEOOXOUMbIE MOJICTAHOBKU U
npeoOpa3oBaHMsL.

Onpenenenue PaBHOCHJIBHOCTH BbIPAKEHUM c
paaukanamu. Pemenne uppaunoHanbHbIX YPaBHEHUM.
O3HakoMJIEHUE C IOHATUEM CTEIEHU C IEHCTBUTEIbHBIM
nokasareneMm.  HaxoxaeHue  3HAUYEHHUH  CTEICHH,
UCIOJIB3YSl TpU  HEOOXOJUMOCTH HHCTPYMEHTaJIbHbIE
CpencTBa.

3anucelBaHUE KOPHS N-H CTENEHU B BUJE CTENEHU C
JTpOOHBIM MOKa3aTeNIeM U Ha00OpOT.

dopMmynMpoBaHUE CBOMCTB cTeneHel. BrrunciieHue
CTENEHEN C palUOHAIbHBIM IOKA3aTeNIEM, BBINIOJHEHUE
MIPUKUJIKK 3HAYEHUs CTEIIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBanue YKCIOBBIX U OYKBEHHBIX BBIPAXKEHUM,
coepXallux CTENEeHHU, NMpPUMEHsA CBoWcTBa. PemeHue
MOKa3aTENbHBIX YPAaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEH U CTeneHel npu
BBIYMCIICHUN CPEIHUX, ACJIIEHUH OTpe3Ka B «30JI0TOM
ceyeHUn». PellleHne NPUKIAOHBIX 3aJa4 HA CJIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajredpanyeckKux
BbIpaKeHHU

Beinonnenue npeoOpa3oBaHuit BBIPAKCHU,
npuMeHeHue (GopMys, CBSA3aHHBIX CO CBOWCTBaMH
CTeTeHel U Jorapu@moBs.

Onpenenenue  obmacTW  JOMYCTUMBIX  3HAUYCHHM
J0rapupMHUECKOr0o BBIPAKEHUS. Pemenne
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‘ JorapuMHUECKUX ypaBHEHUI

OCHO

Bbl TPUT"TOHOMETPUU

OcCHOBHbIC MOHATHSA

WN3yuenune pagmaHHOrO METOJAa UM3MEpPEHHUS  YIJIOB
BpalllCHUSI M MX CBS3M C TPagyCHOM  MEpOM.
N3obOpaxenne yrioB BpalleHHs] HAa OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACHOJIOKEHUEM.
DopMynHpOBaHUE OMPEACICHUN TPUTOHOMETPUUECKUX
GyHKOMIA IS yIJIOB  TOBOPOTa M OCTPHIX  YIJIOB
IPSIMOYTOJIBHOTO  TPEYrOJbHUKA W OOBSCHEHHE WX
B3aUMOCBSI3H

OcHoBHbBIE TPUTOHOMETPHUYIECCKHUE
TOKIAECCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB
JUIS  BBIUMCIIEHHUS  3HAQUYEHUH  TPUTOHOMETPUUYECKUX
(GYHKUMI 110 OTHOW U3 HUX

IIpeoGpa3oBanus npocreimmx
TPUTOHOMETPUYECKUX
BbIpaKeHHU

H3yuenue OCHOBHBIX dbopMyn  TPUTOHOMETPHH:
dbopMynIBl  CIOXKEHHS, YIBOCHHs, IMpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHI B MPOU3BEIACHUE
M TpPOU3BEICHHS B CYMMYy U T[PUMEHEHHE TIpU
BEIUMCIIEHHUH 3HaYEeHUS TPUTOHOMETPHUYECKOTO
BBID@KECHHUS W yopoluueHus ero. (O3HAaKOMIJIEHHE CO
CBOMCTBAMM  CHMMETPUM  TOYEK Ha  E€IUHUYHOHU
OKPY)KHOCTH M TPUMEHEHHE WX JJIs BbIBojJAa (HOpMYyT
MPUBEJCHUS

IIpocreiimme
TPUIOHOMETPUYECKHE YPABHEHUSA
1 HepaBEeHCTBA

Pemenue no gpopmynam U TPUrOHOMETPUUECKOMY KPYT'y
MPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHUH.
[IpumeneHne oOMMX METOJOB pEIICHUS YpaBHEHUN
(mpuBeneHue K JUHEHHOMY, KBaJpaTHOMY, METOJ
pa3’oXKeHUs] Ha MHOXHUTENHU, 3aMEHbI NePEMEHHO) pH
pEUICHUH TPUTOHOMETPUUYECKUX YpPaBHEHHH. YMeEHUe
OTMEYaTh Ha  Kpyre  pelieHus  HpoCTeHIIMX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIreHC YUCJIa

O3zHakoMiieHHe c HOHATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH.

W3ydeHne omnpenesieHud apKCHHycCa, apKKOCHUHYCA,
apKTaHIeHca yucia, GopMyIMpoBaHUE MX, H300pakeHue
Ha CIMHUYHOU OKPY)KHOCTH, IPUMEHEHHE IIPU PEIICHUN
YpaBHEHUH

®YHKIIUH,

X CBOMCTBA U TPA®UKU

®yukuuu. [lousitue o
HeNpepbIBHOCTH (PYHKIUH

O3HakoMJIEHUE C MOHATUEM IEPEMEHHOH, MpuMepamu
3aBUCUMOCTEN MEXy IEPEMEHHBIMHU.

O3HakoMJieHHEe C TOHSATHEM TpaduKka, OIpeaeieHne
MPUHAUICKHOCTH TOYKH rpaduky GyHKIIH.
Omnpenenenve mo Qopmyne mpocTeiliell 3aBUCUMOCTH,
Buaa ee rpaduka. Beipaxkenue mno ¢opmyne o0aHOM
NEpeMEHHON  uepe3  gapyrue.  (O3HaKOMIIEHHE €
omnpeneneHueM QyHKIUH, (GOPMYIHPOBAHUE €TO.
Haxoxxnenne obGnmactu  ompeneneHuss U o0JacTH
3Ha4eHUH QYHKIUH

CpoiicTBa pyHKIMH.
I'paduyeckass HHTEpHpeTaLU.
IIpuMeps! PYHKIMOHAIBLHBIX
3aBHCUMOCTEH B peajibHbIX
npoueccax u siBJIeHUAX

OzHakomiieHHe ¢  mOpuMepaMd  (PYHKIHMOHAIBHBIX
3aBUCUMOCTEM B pEAJIBHBIX IPOLIECCAX H3 CMEXHBIX
JMCITATIIIMH.

O3HakoMJieHUE C J0Ka3aTelIbHBIMH PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJpaTUYHOU
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GyHKIMA, TMPOBEACHUWE  HUCCICIOBAaHUS  JIMHEHHOM,
KYCOYHO-JTMHEHHOMN, APOOHO-TMHEHHON U KBaIPaTHYHOM
¢ynkuii, nocrpoenne ux rpapukoB. Iloctpoenune wu
yreHue rpadukoB QyHKiui. MccnenoBanue ¢(yHKIWU.
CocraBnenre BHJIOB (YHKIUH MO JaHHOMY YCIIOBHIO,
pelIeHNE 3a/1a4 Ha SKCTPEMYM.

Brimonaenune npeobpazoBannii rpaduka QyHKIIH

OOpaTHble pyHKINHU

W3yuenne moHsATHS OOpaTHOM (YHKUIWH, OIpenesieHue
BUJa W TOCTpoeHHe Trpaduka oOpaTHOW (GYyHKIUH,
HaxXOXJCHHE €€ O00JacTH OmpeneneHus u o0IacTu
3HaueHui. Ilpumenenue cBoiicTB  (QyHKUMN 1TpH
WCCJIEOBAHUM YPABHEHWH W PEIICHWM 3aJad  Ha
IKCTPEMYM.

O3HaKOMJIEHHE C TOHSTHEM CJI0XKHON (DYHKIIMH

CreneHHble, NOKa3aTelbHbIE,
JorapupmMuyeckue u
TPUrOHOMeTpHYecKHe PyHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHE
byHkuun

Borunicnenue  3HadeHuit  QyHKUIMH 1O 3HAUEHUIO
aprymenTa. OnpeneneHne nojoXKeHusi TOUKU Ha rpaduke
0 ee KoopAWHaTtaM u HaoOopoT. Mcnonb3oBaHue
CBOWCTB (DYHKIIMI NI CPAaBHEHUS 3HAYCHUM CTETeHEH U
norapudmoB. Iloctpoenue rpaduKOB CTENEHHBIX W
Jorapu@MUUecKux QyHKIIHH.

Pemenne  moxazaTenbHBIX M JIOrapupMHUYECKUX
YpaBHEHUH U HEPABEHCTB 0 HM3BECTHBIM AJITOPUTMaM.
O3zHakoMIieHHe c MOHSITHEM HEIPEPHIBHON
nepuoandeckord QpyHKuu, GOPMYIHMPOBAHHE CBOWCTB
CHUHYCa ¥ KOCHHYCa, IOCTPOEHUE UX TPapuKOB.
O3HakoOMJIEHHE C TOHATHEM TapMOHUYECKUX KOJeOaHMI
U [IPUMEPAMU FapMOHUYECKHUX KOJeOaHUMN JUIsl OTMCaHuUs
MpoIeccoB B (u3MKe W JpYyrux o0OJACTAX 3HAHUS.
O3HaKOMJIEHHE C TIOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
byHkuuu, QOpMyIMpOBaHHE CBOMCTB TaHIE€HCA U
KOTaHT'€Hca, OCTPOeHUE UX IpaduKOB.

[Ipumenenne CcBOWCTB  (QYHKIUMH JUIsi  CpaBHEHUS
3HAUEHUN TPUTOHOMETPUYECKUX (YHKIUH, peleHus
TPUTOHOMETPUYECKUX YPABHEHUM.

[Toctpoenue rpapukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
byHkuMii u ompenereHue Mo rpadukaM HX CBOMWCTB.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJIA MA

ITocaenoBaTe ILHOCTH

TEMATHYECKOI'O AHAJIM3A
O3zHakoMieHue c MIOHATHEM YHCIOBOU
IIOCJIEZIOBATEIBHOCTH, criocobamu ee  3aJaHus,
BBIYHCIICHUSIMU €€ YWICHOB.
O3zHakoMieHue c MIOHATUEM npenaena
IIOCJIEI0BATEILHOCTH.

O3HakOMJIEHHE C BBIYMCICHHEM CyMMBbI OECKOHEYHOTO
YHCIOBOTO psijia Ha TPUMEPE BBIYUCICHHS CYMMBI
0EeCKOHEUHO YOBIBAIOIIEH I'€OMETPUYECKON MPOTPECcCUH.
Pemenne 3amad Ha mnpuMeHeHHE (QOPMYIBI CyMMBI
0eckoHeuHO yObIBaOIIEi reOMeTpUYECKOH POrpeccuu

IIpousBoaHas ¥ ee IPUMEHEHUE

O3HaKoOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

Wzyuenne u ¢opmynupoBaHHE €€ MEXaHMYECKOro U
F€OMETPUYECKOTO  CMBICIA, M3YYEHHME  aIrOpUTMa
BBIUMCIICHUS] TPOM3BOJHON HAa NPHUMEpPE BBIUMCIECHUS

17




MTHOBEHHOW CKOPOCTH U YIJIOBOrO KOd(pUIMEHTA
KacaTeJIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTeIbHOU B OOIIEM BHJIE.
YcBoenue mnpaBun  audGepeHIUPOBAHUS,  TAOIUIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIUH, MPUMEHECHUE
s quddepeHuupoBaHus  QYHKIUH, COCTaBJICHHS
YpaBHEHUS KaCaTEIbHOM.

W3yuenne TeopeM O CBSI3W CBOWMCTB (YHKIMU W
IPOM3BOTHOM, (POPMYITUPOBKA UX.

[IpoBenaenne ¢ MOMOIIBIO MPOU3BOJHOM HCCIEIOBAHUSA
GyHKIMH, 3a1aHHOH GOPMYITOH.

YcTaHoBIIeHHE CBS3U CBOMCTB ()YHKIIMM M MPOU3BOJIHOMN
0 UX rpapuKam.

[IpuMeHeHre NPOM3BOMHOM Uil pPEIICHUS 3a1ad Ha
HaX0/IeHWe HauOOJbIIEro, HAaUMEHBIIEr0 3HAYCHUS M
Ha HaX0’KJIEHUE SKCTpeMyMa

IlepBooGpa3nas u nHTErpas

O3zHakoMJieHHE c MIOHSATHEM MHTETrpaja "
nepBooOpazHoi. M3ydeHme mpaBuia  BBIYUCICHUS
nepBooOpa3Hoit U TeopeMbl HptoTona— JleiiOnuna.
Pemenne 3amau Ha CBsA3p IEepBOOOpa3HONM U ee
MIPOU3BO/IHOM, BBIYHMCIEHUE TEPBOOOPA3HON ISl TaHHOM
GyHKIMH.

Pemenne 3amay Ha TNpuUMEHEHHE UWHTErpana Jyis
BBIUMCIICHUS (PU3MUECKUX BEJIIMYMH U IJIOLIACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cCHCTEMBI
HEPaBeHCTB C ABYMS
nepeMeHHbIMU

O3HaKOMJIEHHE C MPOCTEUIIUMU CBEICHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSMHU HCCIEIOBAHUS
YpPaBHEHUH U CUCTEM ypaBHEHUM.

N3ydeHne TeopuM pPaBHOCUIBHOCTH YpPAaBHEHUH M €€
MPUMEHEHUS. [ToBTOpenue 3arucu peleHus
CTaHJAPTHBIX ypaBHEHUH, MPHUEMOB MpeoOpa3oBaHuUs
ypaBHEHUH Ui CBEJICHUS K CTAaH/IaPTHOMY YPaBHEHUIO.
Pemenue palMOHAIBHBIX, UPPaLMOHATILHBIX,
MOKAa3aTeIbHBIX U TPUTOHOMETPUYECKHX YypaBHEHUN H
CHUCTEM.

Hcnonb3oBanue cBOHCTB U TpadukoB (QyHKIUN s
pemieHus ypaBHeHUU. [loBTOpeHHME OCHOBHBIX MPHEMOB
pEIlIeHUs CUCTEM.

Pemenune ypaBHeHUN C NpPUMEHEHHEM BCEX IMPHUEMOB
(pa3nokeHuss Ha  MHOXXMUTEIH, BBEICHHS  HOBBIX
HEU3BECTHBIX, IMOJICTAHOBKH, TIpaUYEecKOro MEeToJa).
Pemienne cucremM  ypaBHEHUH C  MPUMEHEHUEM
Pas3INYHBIX CLIOCOOOB.

O3HakomieHHMe C OOIIMMH  BONPOCAMH  pEIIEHUS
HEPAaBEHCTB U WCIIOJIb30BaHUE CBOWCTB M TI'paUKOB
GbyHKIMIA IPU pelIeHNH HEPaBEHCTB.

Pemienne HeEpaBEeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

[IpuMenenre MaTreMaTHUUECKHX METOJOB JJIs PELICHUS
CoJIepKaTeNbHBIX 33a/a4 U3 Pa3NUYHbIX OONacTell HayKu
U npakTuku. MHTEepnpeTupoBaHue pe3ylbTaToOB C yUeTOM
peaNbHBIX OTpaHUYEHUN
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3JEMEHTHI KOMBUMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHbIE IOHATHS
KOMOUHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHA U TIPUMEHEHHUE TIPU
peleHn KOMOWHATOPHBIX 33/1a4.

Pemenne kKoMOMHATOPHBIX 3a7ad METOAOM Iepebopa U
0 NPABUITY YMHOXKECHHUSL.

O3HakoMJieHME €  MOHATUSAMU  KOMOMHATOPHUKHU:
pa3MELIEHUsIMH, COYETAaHUSMHU, [E€PECTAHOBKAMU U
(dopmynamu 1Sl X BBIYHCIICHUS.

OObscHeHne U NpUMEHEeHHE (OPMYJ JUIsl BBIYMCIICHUS
pa3MeleHuil, IepecTaHOBOK U COYETaHUN NpU PELICHUU
3ajad.

OzHakomyeHue ¢ OuHomMoM HploTOHA M TPEyroJbHUKOM
[Tackans.

Pemenne mnpakThyeckux 3ajad  C  MCMOJIb30BaHHEM
NOHATUH ¥ TIPaBUI KOMOWHATOPHKH

JJIeMeHTbI TeOpHH BepOATHOCTE

N3ydeHne KIacCHYECKOTrO OIpPENEICHHs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccmoTpenne mpumMeEpOB BBIYHCIEHUS BEPOSTHOCTEM.
Pemenue 3a1a4y Ha BbIYKMCIIEHUE BEPOSTHOCTEN COOBITHI

IIpencraBiienne JaHHBIX
(Tabduubl, IMATPAMMBI, IPAQUKH)

O3HaKkoMJIEHHE C MPECTAaBIEHUEM YHMCIOBBIX JAaHHBIX U
UX XapaKTepUCTHKAMHU.

Pemenne npaktuueckux 3aaay Ha oOpabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIIEHUE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

DopmyarpoBKa u MIpUBE/ICHUE JI0Ka3aTeNIbCTB
IPU3HAKOB B3aUMHOIO  PACIOJIOKEHUS TMPSAMBIX U
IJIOCKOCTEM. Pacro3HaBaHMe Ha uepTexxax M MOJEIAX
pa3IMYHBIX CIy4YaeB B3aMMHOI'O PACHOJIOXKEHHUS MPSAMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUU.
DopMyIUpOBaHUE OMNPECTCHUM, TPU3HAKOB U CBOWCTB
napajulebHBIX W MEePHEHAMKYISPHBIX  IUIOCKOCTEH,
JBYTPAHHBIX U JTUHEHHBIX YTJIOB.

BoinosniHeHne MOCTpOEHUs YIIIOB MEXAYy MPSMBIMU,
OpsIMOM U IUIOCKOCTBIO, MEXKIY IUIOCKOCTSMHU IIO
OTIMCAHUIO U PACIIO3HABAHKE UX HAa MOJETIX.
[IpumeHeHre MNPU3HAKOB M CBOWCTB PACIOJIOKECHUS
NPSIMBIX U TJIOCKOCTEH MPU pelIeHUH 3a/1a4.
N300pakeHne Ha pHUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJIETISIX TMEePHEHAUKYISIPOB U HAKIOHHBIX K TUIOCKOCTH,
OpSIMBIX, Tapauie]bHBIX IUIOCKOCTEH, YIJIOB MEXAY
OpsIMO M TUIOCKOCTHIO M OOOCHOBAaHUE MMOCTPOCHHSL.
Pemienne 3agau Ha BBIUMCIEHHE TE€OMETPUYECKUX
BenMuuH. OnuchbIBaHUE pACCTOSHUS OT TOYKHU 10
IJIOCKOCTH, OT TMpsAMOHW A0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKJy CKPEUIMBAIOMINMUCS NPSIMBIMH,
MEX1y MPOU3BOJILHBIMU (PUTYpaMu B TPOCTPAHCTBE.
@opMyIHpOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX  (TEOpeM  CYIIECTBOBAHHUSA, CBOMCTBA).
N300pakeHne Ha yeprexax W MOJENISIX PACCTOSHUS H
obocHOBaHME cBouX cyxkaeHuil. Omnpenenenue u
BBIYMCIICHHE PACCTOSHUM B mpocTpaHcTBe. [Ipumenenue
dbopMyn U TeopeMm IUIAHUMETPUU ISl PEHICHUs 3aad.
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O3zHakoMJiieHHe c MIOHATHEM [1apaJIeIbHOTO
IIPOCKTUPOBAaHUA U ero cporcreamu. dopmynupoBaHue
TEOPEMBl O IUIOIIAAM  OPTOTOHAIBHOM  IPOCKLIHH
MHOT'OYTOJIbHHKA.

[Ipumenenne Teopuu s 000CHOBAHUS TOCTPOCHUU H
BBIYHCIICHUM.

ApPryMEHTUPOBAaHUE CBOMX CYXJIEHHH O B3aUMHOM
PacroJIOKEHUHU POCTPAHCTBEHHBIX PUIYp

MHOrorpaHHuKHU

Onucanne W XapakTEpUCTUKA Ppa3IMYHBIX  BUJOB
MHOTOTPaHHUKOB, IIE€PEYUCIEHUE HUX JIIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPAaHHUKOB U BBITIOJIHEHHE
IIOCTPOCHNUS Ha  M300pakeHUsX u MOJIETSIX
MHOTOTPaHHHUKOB.

BplunicieHue  JMHEHHBIX 3JIEMEHTOB W YIJOB B
IPOCTPAHCTBEHHBIX KOH(UTYpaLIUIX, apryMEHTHPOBAaHNE
CBOHUX CYXJCHHM.

XapakTepucTuka M M300pakKeHHWe CEUYEHUs, Pa3BEPTKHU
MHOTOT'PaHHUKOB, BBIUHCJICHHE IJIOMIAAeH
noBepxHocTel. [locTpoeHne npocreimx ceyeHuit kyoa,
npu3Mel, nupamuabl. [IpuMenenue (akToB U cBeAeHMI
13 IJIaHUMETPUH.

O3HakoMJieHHE C BUJAMH CHUMMETPHII B NMPOCTPAHCTBE,
dbopmynrpoBaHUe onpeaeeHu 51 CBOJCTB.
XapakTepucTuka CHMMETPUM  TeJl  BpallleHUs WU
MHOT'OI'PaHHUKOB.

[IpruMeHeHne CBOMCTB CUMMETPUH MPH PEIICHUH 3a/1ad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HaAHUU TUISt
UCCJEOBAaHUSI W MOJEIHMPOBAHUS HECJIOXKHBIX 3ajad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHUKOB u
BBITNIOJTHEHHE PUCYHKOB IO YCIOBUSM 3a/1a4
TeJsia 1 MOBEPXHOCTH BpallleHUS O3nakomieHue c BUJIAMU Tem BpallleHus,

dbopMynupoBaHHE€ WX  ONpPENENCHUH U  CBOWMCTB.
DopMyIMpOBaHUE TEOPEM O CEYEHHUH IIapa MIOCKOCTHIO
U TUIOCKOCTH, KacaTeJlbHOH K cdepe.

XapakTepucTuka U H300pakeHUEe TeN BpalCHHs, HX
pa3BepTKH, CEUCHUSI.

Pemenue 3amay Ha MOCTPOEHUE CEUYCHHM, BBIUMCICHUE
JUIMH, paccTOsSHUM, yrioB, Iiomaaeid. IlpoBeaenue
JIOKa3aTeNbHBIX PACCY)KIEHUI TMpU pEIIeHuH 3aaad.
[IpumeHeHre CBOMCTB CUMMETPUU NPU PEIICHUU 3a7ad
Ha Tella BpalleHus, KOMOMHAIUIO Tell.

N300paskeHne OCHOBHBIX KPYTJIBIX TEN U BBHITIOJHEHHE
pPUCYHKA IO YCJIOBUIO 3aJa4n

HN3mepenus B reomeTpuu

O3HakoMJieHHE C TOHATUSAMHU IUIOMAAN U 00beMa,
aKCMOMaMH M CBOHCTBaMHU.

Pemenne 3amad Ha BBIYUCIEHUE TMJIOMIAJCH TUTOCKUX
buryp ¢ mpuMeHEHHUEM COOTBETCTBYIOIIUX (opMyn u
(dakTOB U3 TIIAHUMETPHH.

N3ydenne  TeopeM O  BBIYHCIEHUHM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, PEIlIeHUE 3a/1a4 Ha IPUMEHEHUE
dbopMyn BbIYUCTICHHS 00HEMOB.

WN3ydenne Qopmyn s BBIUMCHEHMS]  IUIOMIAACH
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJI BpPALLCHUS.
O3HaKOMJIGHHE C METOJIOM BBIYMCICHMUS ILJIOIIAIU
IIOBEPXHOCTH CPEpPHI.

Pemenue 3a1a4 Ha BBIUMCIICHHE TUIOMIA/IEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

KoopanHaTthbl # BEKTOPbI O3HakoMJieHME C TOHATHEM BekTopa. M3ydeHue
JIEKapTOBOM CHUCTEMbl KOOpPJIMHAT B IPOCTPAHCTBE,
IIOCTPOCHME IO 33JaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEM, HAX0KIEHHE KOOPANHAT TOYEK.
Haxoxnaenue  ypaBHEHUMH  OKpYXHOCTH,  c(epsl,
IJIOCKOCTH. BrIuncienne pacCTOsHUM MEXK 1y TOUKAMH.
N3yuenne CBOMCTB BEKTOPHBIX BEJIWYWH, IPABUII
pa3lIoKEHUsT BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBUJl ~ HAaxOXKJEHHUsS  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBWJl  JEHUCTBUH C  BEKTOpPaMH,
3a/IaHHBIMH KOOpAVHATAMM.

[IpuMeHenne Teopuu NpU PELICHUH 3a7a4 Ha IEHCTBHUS C
BEKTOPAMH.

N3ydyeHne  CKalspHOrO  TNPOMU3BEACHHS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MpsAMOM M  IUIOCKOCTH.
[IpuMeHeHne Teopuu MpU PELICHUH 33]1a4 Ha JIEHCTBHS C
BEKTOpPAMH,  KOOPJAMHATHBIM  METOJ, IPUMEHEHHUE
BEKTOPOB Ul  BBIYMCIEHUS BEIMYMH YIVIOB U
paccrossHui.  O3HaKOMJIEHME C  JIOKa3aTelbCTBAMM
TEOpPEM CTEPEOMETPUM O B3aUMHOM PaCIOJIOKEHUHU
IPSIMBIX M IJIOCKOCTEHN C UCIOJIb30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JUCHUTNJIAHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHUYECKOMY
ol0ecrne4yeHn 10

Peanuzanus yueOHON MUCHMIUIMHBI TpeOyeT HaIW4us y4eOHOTO KaOuHeTa
MaTEMaTHKHU.

[Tomemenne kabMHETa TOHKHO YIOBIETBOPATH TpeOoBaHUsIM CaHUTAPHO-
snuAeMuoorndeckux npasui U HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSX, B
TOM YHUCJE CICIHATU3UPOBAHHON y4eOHOW MeOeNbl0 M CpeACTBaMH OO0y4YeHUS,
JOCTaTOYHBIMUA  JIJI1  BBIMOJHEHHUS TPEOOBaHWM K  ypPOBHIO TOJTOTOBKH
00yJaromuxcs.

B xaGuHere MOMDKHO OBITh MYJIBTUMEIUIHOE 000PYyI0BaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKM O00pa3oBaTeIbHOrO IMpolecca MOTYT IMPOCMaTpuBaTh
BU3yallbHYI0  MH(pOpMalMl0 1O  MaTeMaThKe, COo3JaBaTh  IPE3CHTAIUH,
BUJIEOMATEPUAJIbI, UHBIE TOKYMEHTHI.

B coctaB yuyeOHO-METOAMYECKOTO W  MaTEepUATbHO-TEXHUYECKOIO
obOecrnieueHus: MPOrpaMmbl y4eOHOM TUCIUIUINHBL «MaTtemMaThuka» BXOJST:

* MHOTO()YHKITMOHATBHBIN KOMILIEKC ITPENoaaBaTes;
* HasIAHBIE TOCOOMS (KOMIUJIEKThl Y4€OHBIX TaOJWll, MJIAKATOB, MOPTPETOB
BBIJJAIOIINXCS YUYEHBIX-MAaTEMATUKOB U JIp.);

21




* “”HGOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE OCOOUS;

* KOMIUIEKT TEXHHUYECKOM JOKYMEHTAlluM, B TOM YHUCJI€ MacnopTa Ha CPeJCTBa
00y4eHUsl, THCTPYKIIUHU IO UX UCTOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN POHI.

3.2. UndopmanuoHHoe odecrnevyeHre 00yueHust
Ilepeyens pexomMeHaAyeMbIX Yy4eOHbIX u3fAaHuil, HWMHTepHeT-pecypcos,

JAONOJHUTEIbHON JIUTEPATYPHhI

OcHoBHas J1MTEepaTypa:

No HcTounuk
/i
1 bammakos M.M. Matematuka: anredpa u Hauajga MaTeMaTHUYECKOTO

aHalln3a, TEOMETPHS: YICOHUK IS CTY/. YUPEKACHUN Cpell. Ipod.
oOpazoBanus. - 4-¢ u3n., crep. / M.M.bammakos. - Mocksa: UL
"Axkagemus', 2017. - 256 c¢. — ISBN 978-5-4468-5988-7. — Tekcr :
HEIIOCPEICTBEHHBIM.

2 bammakoB M.1 Matemaruka (CI1O): yueOnuk / bammmakos M.U. - 2-e u3n.,
ctep - Mocksa: KHOPVYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT : HenoCpeICTBEHHBIM.

3 Briciias MmaTemaTuka : y4eOHHK U TIPAKTUKYM JJISI CPETHETO
npodeccuoHaabHoro oopaszosanus / M. b. XpumyHosa [u ap.] ; moa obmieit
penakuuend M. b. XpunyHnosoii, . 1. I{piranok. — MockBsa : M3gatenbCcTBO
Opaiit, 2020. — 472 c. — (IlpodeccuonansHoe odbpa3oBanue). —

ISBN 978-5-534-01497-6. — Tekcrt : anekrponusbiii / ObC FOpaiit [caiit].
— URL: (mara oOpareHus:
01.06.2020).

JlononHUTENbHAS IUTEPATYpPA:

Ne | UcTtouHuk
/o

4 boromonos H.B. [Ipaktuueckue 3anatust mo mareMaruke. B 2-x 4. Yacts 1.:
yuebHoe nmocodbue nist CIIO / H.B.boromonos. — 11-e uzx., nepepad. u
norn. — Mockasa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccrnonanbaoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEICTBEHHBIN.

5 boromonos H.B. Ilpaktnueckue 3ansatus mo matemaruke. B 2-x 4. Hacts 2. :
yaeonoe nocoodue mis CITIO / H.B.boromonos. — 11-e u31., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccrnonanbnoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEACTBEHHBIMN.

6 Lopogeesa, A. B. MaremaTuka : yd4eOHUK JIJIsi CPETHETO
npodeccuonaabHoro oopaszosanus / A. B. Jlopodeea. — 3-e u3a., mepepao.
u norn. — Mocksa : I3narensctBo FOpaiit, 2020. — 400 ¢. —
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https://www.biblio-online.ru/bcode/452694

(ITpodeccuonanpunoe odpazoanue). — ISBN 978-5-534-03697-8. — Texkct
: anexktpoHHbIl // DBC FOpaiit [caiit]. — URL:
(mata obpamenus: 01.01.2020).

Jlopogheesa, A. B. Matematuka. COOpHHUK 3a7a4 : y4COHO-TIPAKTHYECKOE
mocooue s CpeaHero mpodeccHoHaIBPHOTO 00pa3oBaHms /
A. B. lopodeeBa. — 2-e uza. — Mocksa : UznarensctBo FOpaiit, 2020. —
176 ¢c. — (Ilpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-08796-3.
— TekcT : anextponssii // DbC KOpaiit [caiiT]. — URL:

(mara o6pamenusi: 01.06.2020).

NudopmarimoHHble 31eKTPOHHO-00pa30BaTEIbHbIE PECYPCHI:

No | MctouHuk

/i

1 OnekTpoHHas 6ubnmuoreuHas cucrema «bubdnuoTex. M3gaTenscTBo KV »
https://mgri-rggru.bibliotech.ru

2 DOneKTpoHHO-OMOnMMoTeunast cucrema «M3garensctBo  Jlawby/ KoL
NnxenepHo-rexuuueckue Hayku (TromI[Y)
www.e.lanbook.com

3 DOneKTpoHHO-OnOnMMoTeunas cuctema elibrary» / IlpaBooOnanarens:
OO6mecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCThIO «PYHOb» (RU)
https://elibrary.ru

4 DnekTpoHHO-OubmMoTeunas cucrema «9BC IOPAUT» / www.biblio-

online.ru

[Tepunonnueckue n3nanus:

EcTecTBeHHBIC 1 TEXHMYECKHE HAYKH : HAay4d. )KypHai /Ti. pexd. A. fl.
XaBkuH. — MockBa : OO0 "UzparensctBo "CrnytHuk+", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN neuatHo# Bepcuu 1684 — 2626. — Teker :
HEIOCPEICTBCHHBIM.
BECTHHMK BOPOHEXCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUUKA. MATEMATUKA : nHayuHblii

5 | KypHal / yapenutensb : BopoHeKCKU TOCyJapCTBEHHBI YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinyckoB B roA: 4. — ISSN neuarHoii
Bepcun: 1609-0705. — Tekcr : anexkrponnbiid // OBC elibrary [catit]. — URL
: https : //elibrary.ru (maTa o6pamenns: 01.06.2020)
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https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449051
https://www.biblio-online.ru/bcode/449051
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
https://elibrary.ru/publisher_about.asp?pubsid=995
https://elibrary.ru/contents.asp?id

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOH
JANCIUIIJIMHBI

Kontpoib W omeHka pe3ynbTaTOB OCBOCHHS Y4YEOHOW JUCHUIIIMHBI
OCYLIECTBIIIETCS IIPENOAABATENEM B IIPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATHM M J7a00paTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BbBIIOJIHEHUS
oOy4YaromuMHCs UHANBUAYAIbHBIX 3a/1aHUH, MPOEKTOB, UCCIIEIOBAHUN.

PesyabTaTsl 00yyeHus
(ocBOCHHBbIE YMEHHUS)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4YeHHsl

* TUYHOCHHBIX:

—C(OPMHPOBAHHOCTh  TPEACTABICHUH O
MaTe€MaTUKE KaK YHHUBEPCAJIbHOM  SI3BIKE
HAYKH, CPEJICTBE MOJECIUPOBAHUS SIBJICHUN U
MPOLECCOB, HAESIX U METOJaX MAaTEMATHKU;

DKcnepTHas OLIEHKA BBIOJHEHUS
MPAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

- IMIOHUMAHHUEC 3HAYUMOCTH MAaTEMaTUKU OJIA
HayYHO-TEXHHYECKOTO mporpecca,
c(hopMUPOBAaHHOCTH OTHOIIICHUSI K
MaTeMaTHKe KaK K YacTH OOIIeYeIIOBEUCCKOM
KyJIbTYypbl 4Y€pe3 3HAaKOMCTBO C HCTOpHEH

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

pa3BUTHA MaTeMaTHKH, 3BOJTIOIMEH

MaTeMaTUUeCKUX HJIeH;

—pa3BUTHE JIOTUYECKOT0 MBILICHUS, | DKCIEPTHAs OIIEHKA BBIOJIHEHUS
MPOCTPAHCTBEHHOTO BOOOpaXe€HUs, | MPAKTUUECKOW pabOTHI.

QITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTHU
MBIIIJICHUS] HAa YpOBHE, HEOOXOIUMOM st
Oyayuieit mpodeccuoHaIbHON AesITENbHOCTH,
Ul TpOJOJDKeHHsT  oOpa3oBaHUSl |
camMo00pa3oBaHus;

DKcrepTHas OlEHKa BBITIOJTHEHUS
CaMOCTOSITEILHOU pabOTHI.

—OBJIAJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSAMHU U
YMEHUSMH, HEOOXOIUMBIMU B IOBCEJHEBHOM
KU3HHU, Ui OCBOEHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX JTUCLUIUINH U
JUCLUUIUIMH NPO(eCcCHOHANBHOIO IUKIA, JUIS
NOJIydeHUs: oOpa3oBaHMs B OO0JIACTSIX, HeE
TpeOyoUMX yriayOoJeHHONH MaTreMaTu4ecKon
II0JITOTOBKH;

\DKcnepTHas OIIeHKa BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

—TOTOBHOCTh u CIIOCOOHOCTH K
o0Opa3oBaHMUIo, B TOM qucie
caMo00pa3oBaHHI0, HA TPOTSHKEHUU BCeH
J)KU3HU,  CO3HATEJIIbHOE  OTHOIIEHUE K
HEMpPEepPHIBHOMY O0OpPa30BaHUIO KaK YCIOBUIO
YCHEIIHOM npodeccuoHanbHOM u
00IIeCTBEHHON JIEATEILHOCTH;

DKclepTHas OLEHKa BBIIOJIHEHUS
IPaKTU4YECKON paboTHI.
OKcInepTHas OLIEHKA BBIIIOJIHEHUS
CaMOCTOSATEIbHONW PabOTHI.

— TOTOBHOCTB " CcoCOOHOCTH K
CaMOCTOSATEILHON TBOPUYECKOM "u
OTBETCTBEHHOM JICATEIBHOCTH;

OKcnepTHas OLIEHKA BBIOJHEHUS
PaKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSATEIBbHON PabOTHI.
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—TOTOBHOCTh K KOJUICKTHBHOH paboTe,
COTPYIHHYECTBY CO  CBEPCTHHKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HMCCIIEeI0BATENbCKOM, TMPOEKTHOW U
APYrux BuJax ACATCIbHOCTHU,

DKCHepTHAs OIICHKA BBIIOJTHCHHS
NPAaKTUYECKON pabOTHI.
DKCHepTHas OIICHKA BBIIOJTHCHHS
CaMOCTOSATEIBHON PabOTHI.

—OTHOILICHUE K npodeccuoHaIbHOM
JESITEIbBHOCTH KaK BO3MO>KHOCTH Y4acTusi B
pelieHuu JIMYHBIX, 00IIECTBEHHBIX,
roCy/lapCTBEHHBIX, 0OmIeHAITMOHATBHBIX
pooeM;

DKcrepTHas OLIEHKA BBIIOJHEHUS
IPAKTUYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEJILHOM pabOTHI.

*mem anpedmem HbIX:
~YMCHHEC CaAMOCTOATCIBHO OIMPCACIIATh LCIIN
JACATCIBHOCTH u COCTaBJIATH IIJIaHbI

NEATEIIbHOCTH; CaMOCTOATEIIEHO
OCYUIECTBJIATS, KOHTPOJUPOBATH "
KOPPEKTUPOBATH NEATEIIbHOCTD;

HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTH)KEHHMSI ~ TIOCTABJIICHHBIX  ILEJIEW U
peannzanun IUIAHOB JIeATEIbHOCTH;
BBIOMpATh  YCIICLIHBIE CTpaTeruu B
pa3IMYHBIX CUTYAlMSIX;

DKcrepTHAas OLIEHKA BBIIOJHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— yYMEHHE TPOAYKTHBHO OOMAThCA W
B3aMMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM
JESTENbHOCTH, YIUTHIBATh MO3UIUH JIPYTUX
YYaCTHUKOB  JCATENBHOCTH, d(PPEKTUBHO
paspeniatb KOH(JIUKTHI,

DK3aMeH.

9KCHepTHa$[ OLCHKA BBIIIOJIHCHUA
MPaKTUYECKON PabOTHI.
DKcnepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHOU pabOTHI.

— BIJIQJICHHME HaBbIKAMU [03HABATEJIbHO,
y4eOHO-HCCIEA0BATEIbCKOM W TTPOCKTHOM
NEeSITeNbHOCTH,  HaBbIKAMH  pa3pelIeHUs
npo0ieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIILHOMY MOUCKY METOJIOB
pelIeHUs MPaKTUYECKHX 3aj1ayd, IPUMEHEHHUIO
pa3IMYHbBIX METOJIOB O3HAHMS,

DK3aMeH.

DKcnepTHas OLIEHKA BBIOJIHEHUS
MIPaKTUYECKON PabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIHbHOM pabOTHI.

— TOTOBHOCTb M  CIOCOOHOCTH K
CaMOCTOSITEJIbHOM nH(OPMALIMOHHO-
MO3HABATEIbHON  JIEATENILHOCTH, BKJIIOYAs
YMEHHE OPHEHTHUPOBATHCA B  PA3IUUYHBIX
UCTOYHUKAX  HUH(OpMAIMK,  KPUTHUECKU
OIICHUBATh u HUHTEPIPETHPOBATH
nH(OPMALIHIO, TOIYYaeMyI0 U3 Pa3INYHbIX
HCTOYHUKOB;

JK3aMeH.

DKCnepTHas OIICHKA BBITIOJIHCHHS
MIPaKTUYECKON PabOTHI.
DKCnepTHas OIICHKA BBITIOJIHCHHS
CaMOCTOSITEIbHOU paOOTHI.

- BJIaJICHUC SA3BIKOBBIMH CpeacTBaMu:
YMCHHE SCHO, JIOTUYHO W TOYHO MH3JIaraTrb
CBOIO TOYKY 3pCHU, HCIIOJIB30BAaTh
AICKBATHBIC A3BIKOBLIC CPCACTBA;

DK3aMeH.

YcTHbIN onpoc.

DKcnepTHas OLICHKa BBITIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKcnepTHas OLICHKa BBITIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BIIaACHHE HaBBIKAMU II03HABaTEIIbHOM
pe(bJ'ICKCI/II/I KaK OCO3HaHUS COBCPIIACMBIX
JENCTBUI U MBICIUTEIbHBIX nponeccoB, UX
PE3yIbTAaTOB U OCHOBaHHﬁ, T'paHull CBOCTO
3HAaHHA W HC3HAHWS, HOBBIX ITIO3HABATCIIbHBIX

YcerHblit onpoc.

TectupoBanue.

OKcrepTHas OLIEHKA BBIIOJHEHUS
NPaKTUYECKON pabOTHI.
OKcIepTHas OLIEHKA BBIIOJHEHUS
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3aa4 U CpCACTB MJIA UX JOCTHIKCHUSA,

CaMOCTOSITENILHON pabOTHI.

— IeNeYCTPEeMJIEHHOCTh B TIOMCKaX W
MPUHATHN PEIICHUH, COOO0Pa3UTEIHLHOCTh H
MHTYULIMS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MIpeACTaBICHUN; CIIOCOOHOCTh
BOCIIPHHUMATE KPacoTy U TapMOHUIO MUPA;

YcrHblil onpoc.

DKcrepTHas OIEHKa BBITIOJTHEHUS
IPAKTUYECKON pabOTHI.
DKcrepTHas OlEHKa BBITIOJTHEHUS
CaMOCTOSATENBHOW PaOOTHI

* npeOMemHuIX:

— cpOpMHUPOBAHHOCTH MPEICTABIICHUI O
MaTeMaTHKe KaK YaCTH MHPOBOU KYJIbTYPBI H
MECTE MaTeMaTUKH B COBPEMEHHOM
[IUBHJTU3AINH, CIIOCO0aX OTUCAHMSI SIBIICHUI
peaTbHOTO MUPA HAa MAaTEeMAaTUYECKOM SI3BIKE;

YcerHbli onpoc.

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

— c(hopMUPOBAaHHOCTH MPEJACTABICHUN O
MaTEeMaTHYCCKUX TOHATHIX KaK BaKHEHITUX
MaTEeMaTHYeCKUX MOJCIAX, TTO3BOJISIONTNX
OTHMCHIBATh W HM3y4aTh Pa3HbIC MPOIECCHl H
SIBJICHUS, MMOHNMaHUe BO3MOXKHOCTH
aAKCOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOPHUH;

TectupoBanue.

DKcnepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BJAaJE€HME METOJAMH JOKa3aTelIbCTB U
AITOPUTMOB perieHus, yMEHUE X
MPUMEHSTh, TMPOBOAWTH  JIOKAa3aTEIbHBIC
pacCyKJIeHUs B XOJI€ PEIICHUS 3a/1a4;

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPaKTUYECKON PabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHOU pabOTHI.

— BJIaACHHUC CTaHAAPTHBIMU  IIpHEMaMHU

PCUICHHUA palnOHaJIbHbIX n
HUppanOHaJIbHbIX, IIOKa3aTCJIbHbIX,
CTCIICHHBIX, TPUTOHOMETPHUUICCKUX

ypaBHeHI/If/'I U HCPABCHCTB, HX CHUCTEM;
HCIIOJIB30BAHHUE TOTOBBIX KOMIIBHOTCPHBIX
nporpaMmm, B TOM YHCIIC I IOHUCKA ITyTHU
PCUICHHUA u HIUIFOCTpallun PCUICHUA
ypaBHeHI/Iﬁ N HCPABCHCTB,

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

— c(opMHUpPOBAaHHOCTh TPEICTABICHUNH 00
OCHOBHBIX  IIOHATHUSIX  MaTeMaTHYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIAJCHUE YMEHHEM
XapaKkTepu30BaTh  TOBeAeHUE  (YHKIIH,
HCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHUW JUIA
OIMMCaHUs U aHajIu3a peanbHbIX
3aBHCHUMOCTEH;

YcTHbIN onpoc.

DK3aMeH.

TectupoBanue.

DKcnepTHas OLICHKa BBITIOJIHEHHS
MPAKTHYECKON PabOTHI.
DKcnepTHas OLICHKa BBITIOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

— BIQJCHUE OCHOBHBIMH MOHATUSIMHU O
IJIOCKUX u MIPOCTPAHCTBEHHBIX
reoMeTpruuecKux (urypax, HX OCHOBHBIX
CBOMcTBaX; C(HOPMUPOBAHHOCTH  YMEHHSA
pacro3HaBaTh TeOMeTpHuYeckhe (QUrypbl Ha
yepTexxax, MOJEISIX U B PEaJIbHOM MHUDE;

YceTHbIi onpoc.

OK3aMeH.

TectupoBanue.

OKcnepTHas OLIEHKA BBIIOJIHEHUS
NPaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
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NpUMEHEHHE H3yYEHHBIX CBOMCTB
reomerpuueckux ¢uryp u dopmyn s
pelIeHns TeOMETPHYECKUX 3aja4 M 3ajay ¢
NPAaKTHYECKHM COJCPIKAHUEM;

CaMOCTOSATENILHON paboTEL

—  chOpMHPOBAHHOCTH MPEJACTABICHUH O
npoueccax M SBICHHAX,  MMEIOLIMX
BEPOSITHOCTHBIH XapakTep, CTAaTHCTHYECKHX
3aKOHOMEPHOCTSX B pEaJbHOM  MHpeE,
OCHOBHBIX TMOHSTHSX 3JIEMEHTAPHOW TEOPUH

DK3aMeH.

TectupoBanmue.

DKcrepTHAasi OLEHKA BHITIOJTHEHHS
IPAaKTHYeCKO# paboThl.
DKcrnepTHas OLEHKa BbITOJIHEHUS

BEPOATHOCTEH;  YMEHMH  HAXOJUThb M | CAMOCTOSTENIBbHOMN paboThl.
OLICHMBAThb  BEPOATHOCTH  HACTYIUIEHHS

COOBITHMH B MNpOCTEHIIMX IMPAKTHYECKUX

CUTyallUsiX M OCHOBHBIE XapaKTEPHCTUKH

CIIy4YaiHBIX BEJIUYHH;

— BIAJICHWE HaBBIKAMH HCIOJIb30BaHUS | Y CTHBIN OIpoC.

FOTOBBIX KOMIIBOTCPHBIX
PEUICHUH 3a/1a4.

NporpaMMm  IpH

DK3aMeH.

TectupoBanue.

DKcnepTHas OIleHKa BBIOJIHEHHUS
IPaKTHYECKO# paboTHI.
DKCrepTHas OLlEHKa BBIOJHEHHS
CaMOCTOSTENIbHOM paboThI.

PaspaboTuyuku:
CO® MI'PU npernojaBaTesb a;:y%/ ~ H.C.T'aBprouikuHna
CO® MI'PH nperojaBareib 2 : W [".H. 3y06koBa
<
IKCnepThl:
JIOLIeHT, KaHAUaT
CTU HUTY MUCuC TEXHUYECKUX HAYK %\ 0O.C.KpaBuoBa
Vi )
npernojaBaTelb
MaTeMaTUKU | {/
CO® MI'PU UH(OpMATUKH 7 I H.®enoposa

(MecTo paboTh)

(3aHMMaeMasi IOJKHOCTh)

bamuus)

(ITOAMUCh, MHULIHAJIBI,



9KCIEPTHOE 3AK/IIOYEHHUE

Ha pabouylo MporpamMMy JUCLMIUIMHEL «MaTeMaTHKa» 10 CHenManbHOCTH (6a30BbIl ypOBEHS):

21.02.09 I'maporeo iorusi H HHKEHEPHAs reoJIOrusl.

Paspa6oruuku — 3y6koBa ['anuna Hukonaepna u I'aBpromkuna Haranus Cepreesna, npenojasareu
CTapooCKOIBCKOTo ¢unumana ¢emepanbHOrO rocyJapcTBEHHOTo OIOIKETHOro 00pa30BaTesbHOIO
yupexaeHus Bbiciiero obpa3zoBaHus «Poccuiickuii rocy1apCTBEHHBIN Ie0JI0ropasBe0uHblii YHHBEPCUTET
umenu Cepro OpIKOHUKHA3EY.

PaGouasi mporpamMMa COCTOMT M3 macnopTa paboyeit mporpaMmbl yueOHON JUCLUMILIAHBL, CTPYKTYpBI U
NPUMEPHOTO COAEPKaHUs yueOHOM TUCLUILUTMHBI, YCIOBUH peanu3ay y4eOHO! JUCIMIUIMHBI, KOHTPOJISA U
OLIEHKH pe3yJIbTaTOB OCBOCHUs Y4eOHOM NUCIMILIMHEIL.

B pa6oueit nporpaMmme 0603Ha4€eHBI 3a/1a41 U LIeJIU y4eOHOM AUCIMILIMHEI, PEKOMEHIyeMOe
KOJIMYeCTBO 4acoB (s cnennansHocTd 21.02.09), npeycMOTpeHHOE MaKCHMAalIbHOM y4eOHOM Harpy3ku
obyuatomerocs 351 yac, B TOM 4uce:

00s3aTeNnpHOM ay IMTOPHOI yueOHOM Harpy3ku obydaromerocs 234 Jaca;

CaMOCTOSTENIbHOM paboThl/KOHCYIbTauuK oOydatomerocs 111/16 yacos.

ConepxaHue QUCIMIUIMHBI 00€CNeYMBaeT NOCTHXKEHHE CTYIEHTaMM JIMYHOCTHBIX, INPEIMETHBIX H
MeTanpeIMETHBIX pe3yJIbTaTOB COracHo npuMepHoi nporpamme (PI'AY ®HUPO) no cnenumansHocTh. B
pabouux mporpaMmax OTpaXKeHbl TeMaTHueckue pasnensl: Tema 1. PazBuTue monsTHs o ymcie, Tema 2.
VpaBHeHus U HepaBeHCTBa, TeMa 3.KopHH, cTeneHn u noraprdmel, TeMa 4. DIeMEHTH KOMOUHATOPUKH.
5.OCHOBBI TPUIOHOMETPHH, TeMa 6. OyHKIMH U UX CBOiCTBa, TeMa 7..Hauana mMaremMaTHyeckoro aHanmsa
tema 8.MuTerpan u ero npumeHenue Tema 9. Koopaunatel u Bektopsl, TeMa 10. [IpsimMbie ¥ MIOCKOCTH B
npocrpaHcTBe, TeMa 11 MHororpanHuky U kpyriasie Tema 12. Tena v moBepXHOCTH BpaileHus, Tema 13.
W3mepenus B reoMeTpud. Tema 14. DieMeHTHl TEOPUU BEPOATHOCTEH U MaTEMaTHYECKON CTATUCTHKH.

@opMBI U METOABI KOHTPOJII M OLEHKH COOTBETCTBYIOT pe3yibraraM oOydeHHs, B T.4. OOIIMM
KOMITETEHIIUSAM.

Crucok y4uyeOHBIX M3IaHHH CONEPXKHT JUTepaTypy U MHTEpHET MCTOYHMKHM, MO3BOJIAIOLIME OCBOMTH
cofep)kaHue y4eOHO#M TUCUMIUTHHEI B IIOJIHOM 00BbeMe.

PaGouasi mporpamMma MoxeT OBITh peKOMEHIOBaHa /Uld NMPUMEHEHUs B y4yeOHOM mpolecce Io
crienranbHocTH: 21.02.09 ['maporeonorus U HHXEHEpHas IeoJorus.

DKCIepT: O.C.KpaBuosa W

JlouieHT, KaHAUAAT TEXHUYECKUX HAYK ﬁonrmcr:)
CTU HUTY MUCHUC ~
CTW HATY "MUCuC"

Moanuce 3aBepsio
HauansHWK oTaena Kaapos

qWH.ﬂepMMHoaa

" " 20 I

PR




SKCIIEPTHOE 3AKJIIOYEHHE

Ha pabouylo mporpaMMy AUCHHILIHHEL «MarteMaTuKka» IO CHENMalbHOCTH (0a30BBIH YPOBEHB):

21.02.09 T'maporeosiorus ¥ HHKEHEPHAS Fe0JIOTHSI,

Paspabotauku — 3ybxoea ['amuna Hukonaesna u 'aBpromkuna Hatamus Cepreesna, npernogaBaTein
CTapooCKOIBCKOTO bummana ¢QemepanbHOro TIOCYIAapCTBEHHOTO OFOMKETHOrO 00pa30BaTeIbHOIO
yapexIeHHS BhIcIIEro 00pa3zoBaHud «POCCHHCKHN TOCYIAPCTBEHHBIH I€0/I0r0Pa3sBeN0YHBIH YHHBEPCHTET
nmerHu Cepro OpKOHUKHUI3ZEN.

Pabogas mporpamMMa COCTOHT H3 racropra pabodel IporpaMMel yueOHOH IHCHHUIIIMHLL CTPYKTYPEI H
TIPAMEPHOTO COep/KaHUs YaeOHOH MMCIMIIIMHBT; YCIOBHi pearu3aiuu yqeGHON TUCIHILTHEDL; KOHTPOIIS H
OIICHKH pe3y/IbTaTOB OCBOEHHS yueOHOI JUCLIUIIIMHBL

B paboueit mporpaMme 0003HaYCHBI 380891 M [T Y4eOHOH NUCHMIUIMHEL, PEKOMEHYeMOe
KOJIM4ecTBO dacoB (s cnenuansHocta 21.02.09), npeaycMoTpeHHOS MaKCHMaNbHON yaeOHOH Harpy3ku
oOygaromerocs 351 gac, B TOM UucIe:

obs3aTenbHOM ayTMTOPHOM yuebHOI Harpy3ku obydaromerocs 234 Jaca;

caMocToATeNbHOM paboTel obyuatomierocs 117 yacos.

ConepskaHue THCHOUILTHHEI OOECHEYMBACT MNOCTH)KEHME CTYIEHTAMM JHYHOCTHBIX, IPEIMETHBIX H
METAIPEIMETHBIX PE3YJIBTATOB COITacHO mpuMmepHoi nporpamme (PIAY ®HPO) mo cmenmansrocTH. B
pabouux TporpaMMax OTpaKeHBI TeMaTHdyeckwe pazmensl: Tema 1. Pa3BHTHe IOHATHA O 9MCIE, TeMa 2.
VpasHeHUst U HepaBeHCTBa, TeMa 3.Kopuu, crenenu u norapudMel, Tema 4. DIeMEHTH KOMOWHATOPHKH.
5.OCHOBBHI TPHTOHOMETPHH, TeMa 6. OyHKIIMH U HX CBOHCTBa, TemMa 7..Hayana mareMaTHYeCKOro aHaIM3a
tema 8.MHTerpan u ero npumereHue tema 9. KoopaunaTsl u BexTopsl, Tema 10. IIpsMble U IUTOCKOCTH B
mpocTpaHcTse, Tema 11 Muororpansuky u kpyrisle Tema 12. Terma M mOBEpXHOCTH BpalleHHs, Tema 13.
Wzmeperns B reoMeTpuH. TeMa 14. 21eMeHTEl TEOPHH BEPOSITHOCTEH M MaTEMaTHYECKOH CTAaTHCTHKH.

®DopMBl M METOJBI KOHTPOJII U OLIEHKH COOTBETCTBYIOT PE3yibTaram OOyuYeHHs, B T.4. 0OIIHM
KOMIIETEeHLIHAM.

Criucok yueOHBIX HM3IaHWM CONePXHT TUTepaTypy W MHTEepHET MCTOYHMKH, TO3BOJISAIOIINE OCBOMTH
cozepikaHHe y4eOHOH AUCIUILITHHEI B TIOTHOM 00BEME.

PaGovas mporpamva MOKET OBITH PEKOMEHIOBaHA A NPHMEHEHHS B yueOHOM IIpollecce IO
cnemuansHocTH: 21.02.09 ['naporeosiorus u UHKeHepHasA [€OJIOTHS.

DKCIepT: ['.H. ®enoposa
npernoiaBaTellb HHQOPMATHKN U MaTeMaTHKH i

s .

CO® MI'PH .
( mmen 35010/

/ (moAmucse)
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CTAPOOCKOJILCKHIT @HJIHA
GEIEPAIBHOTO I'OCYIAPCTBEHHOTO BIOUKETHOIO OBPAZOBATE/IBHOTO YUPEKIAEHHS
BbICIIENOOBPAZOBANHSA

«POCCUNCKHI TOCY/IAPCTBEHHBIH 'EOJIOTOPA3BEJOYHBIN YHUBEPCUTET
umenn CEPTIO OPJIXKOHUKHA3E»

(CO® MI'PH)
VTBEPKJIAIO COTJIACOBAHO
TlsipexTop Cg)(b MI'PA W.0.3amgeTirens qupekropa o CIIO
o~ / % C H. Jlgoermnazos ﬂﬂ‘ E.A. Mumiesko
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PABOUYAS ITPOTPAMMA YUYEBHOM JUCUMIIIAHBI

MATEMATHKA

r. Ctapbiit Ockou
2020 r.




PaGouas mnporpamMma yueGHOH JMCLMILIHHBIpaspaboTaHa Ha OcHoBe DexepalbHOro
rocyaapeTBeHHOro obpasosarenbHoro cranaapra (nanee — @I'OC) mo crnenuanbHOCTH CPEIHEro
npogeccronaibHoro odpasosanus (nanee - CI10):

21.02.09 Cuaporeoorus n uizkenepnas reosorus (yTB. npukazom Muno6puayku Pocenn or
18.04.2014 Ne 490).

Opranusauus-pa3padoTuuk:

CTapoocKo/bCKuit (uiman ¢esiepalbHOr0 rocy1apcTBEHHOr0 OIODKETHOrO 00pa3oBaTesbHOIro
YUPEXK/ICHUS  BBICLLETrO oOpasoBanus «PoCCHICKMI TOCY1apCTBEHHBIH  re€0J0ropa3sBe/104HbIA
yuusepeuter umenu Cepro Opukonukuze» (COP MI'PU)

Pazpaborumnku:
laspromkuna Haramus Cepreesna, npenojasaresib Marematiku CO® MI'PHU
3y6kosa ['anna Hukonaesna, npenosasarens maremariku CO® MI'PU

PACCMOTPEHA U OJIOBPEHA

Ha 3aCe/laH| K MTPEIMETHO-IIMKIIOBOH KOMHCCHH
mMareMaTuku, Gu3uKu U UHPOPMATUKH

Tpotokon Ne & ot «J7» whomt 20 20r.
Mpencenarens MMIK: 7. %W I".H.3y6koBa

PEKOMEHJIOBAHA

yyeOHo-MeToanuyeckuM otaejioMm COD MI'PU
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Havaneuuk YMO
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1. IACIIOPT PABOYEH MPOI'PAMMBbI YYEBHOM JJUCIUILINHBI
MATEMATUKA

1.1. Ob6s1acTb NpMeHeHUs1 pado4eil MPOrpaMMbl
PaGouas mporpamma y4eOHON IUCHUIUIMHBI SBISETCS YAacThIO MPOTPAMMBI
noAaroroBku cnenuanuctoB cpeaHero 3eHa (IIIICC3)B coorBerctBum ¢ ®I'OC mno
cnennanpHocTH CIIO:!
21.02.09 I'maporeos1orusi 1 MHKEHEPHAs I'e0JIOT sl

1.2. MecTto y4eOHOH AUCHUIVIMHBI B CTPYKType MPOrpaMMbl HOATOTOBKH
CIELHATHCTOB CPEAHEr0 3BEHA:
VYyeOHast TUCUUIIIMHA BXOJIUT B MATEMAaTUUECKUM U OOIIMI €CTeCTBEHHOHAYYHbBIN [IUKIL.

1.3. Hean wm 3amauym y4eOHOM AUCHMIVIMHBI — TpeOOBaHUS K pe3yabTaram
OCBOEHMS Y4eOHOM TUCIHUNINHBI:
B pesynbrare ocBoeHUs1 y4eOHOM TUCIUIUTMHBI O0yJarOITUHCS T0TKEH YMETh:
- pelaTth NPUKIAIHBIC 3a7a9l B 00J1acTH MPO(HEeCCUOHAIBHON NS TEIHHOCTH.
B pesynbrare ocBoeHUs! y4eOHOW TUCIMIUIMHBI O0YYarOIIUICS TOJKEH 3HATh:
- 3HaYEHHE MaTeMaTUKH B PO eCCUOHANIbLHON NeaTebHoCTH U npu ocBoeHuu [ITICC3;
- OCHOBHBIE MaTEMaTHUYECKHE METOJIbl PEIICHMsS TMPUKIAJHBIX 3a7a4 B 00JIacTH
npodeccroHaIbHON JAeATeIbHOCTH;
- OCHOBHBIC TMOHATHS W METOABl MATEMAaTHYECKOTO aHaiW3a, JIMHCHHOW anreOphl,
TEOPHH KOMILJIEKCHBIX YHUCEJI, TCOPUM BEPOSTHOCTEH U MAaTEeMAaTHYECKON CTAaTUCTUKU;
- OCHOBBI HHTETPAIBHOTO U JudhepeHInaTbHOr0 HCUUCIICHHUS.

B coorBerctBun ¢ ®I'OC CIIO no cnenuanbHocTr21.02.09 I'maporeosorus u
WHKEHEPHAATEOJIOTUAB paMKaX OCBOCHHMS y4eOHOW IHUCHMIUIMHBI «MareMmaTtuka» y
CTYJICHTOB (DOPMUPYIOTCS CIETYIONTUC OO IUEKOMIeTEHIIHM ;

Kon HaumenoBaHue pe3yjbTaTa 00yuyeHUust
OK 1 [ToHMMaTh CYIIHOCTHh M COIMAJIBHYI 3HAYMMOCTHh CBOEW Oymymied mpodeccun,
MPOSIBJISITH K HEM YCTOMYMBBIN HHTEpEC
OK2 OpranuzoBbIBaTh COOCTBEHHYIO JIESATEIBHOCTh, BBIOMPATh TUIIOBBIE METOIBI U
CHOCOOBI BBIMOJHEHUS MPO(ECCHOHATBHBIX 33/1a4, OLEHUBATh UX 3(PPEKTUBHOCTD
1 Ka4eCTBO
OK 3 [IpuHuMaTh penieHus B CTaHAAPTHBIX M HECTAHJIAPTHBIX CUTYalUsIX U HECTH 3a

HHX OTBCTCTBCHHOCTD

OK 4 OcymiecTBiaTh TOWCK W HCHOJb30BaHHE WHPOPMAIMU, HEOOXOAUMON s
3¢ (GEeKTUBHOTO BBHIMOTHEHHUS TPO(ECCHOHAIBHBIX 3a7ad, MPOoPEeCcCUOHATBHOTO H
JUYHOCTHOTO Pa3BUTHS

OK 5 Hcnons3oBaTh UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
npodecCHOHAIBHON IeATEeTHbHOCTH

OK 6 PaGotath B KOJJIEKTHMBE W KoMaHze, 3(dekTuBHO oOmaTbcs ¢ KOJIJIEraMH,
PYKOBOJICTBOM, MIOTPEOUTEISIMU

OK 7 bpate Ha cebs OTBETCTBEHHOCTHh 3a PAa0OTy WIEHOB KOMAHIbI (TIOJYUHEHHBIX),
pe3yNbTaT BHITIOTHEHUS 3a1aHUN




OK 8 CaMOCTOATENbHO OMPENeNATh 33aJa4d  MPO(PECCHOHATBHOTO U JIMYHOCTHOTO
Pa3BUTHs, 3aHUMATLCS CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh IOBBIILIEHUE
KBaJIM(DUKAIIH

OK9 OpueHTHPOBATHCS B YCIOBUSAX YACTOM CMEHBI TEXHOJIOTUH B MPO(eCcCHOHATBHOM
JESITEIbHOCTH

- Npo¢ecCHOHAIBHBIX KOMIIETEeHIM i
Kon HaumeHnoBaHue pe3ysbTata 00yueHHst

I[IK 1.5 Onpenenary 3amachl MOA3€MHBIX BOJ M OLEHUBAThb MH)KEHEPHO-T'€0JOIMYECKUE
YCIIOBUSI TEPPUTOPHM U CTPOUTENBHBIX IUIOIIAIOK.

K 2.5 OdopmisaTe  JKCIUTyaTallMOHHYEO M PEMOHTHYIO  JOKYMEHTAIMI0  C
HCI0JIb30BAHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHH.

I1K3.1 Oprann3oBbIBaTh pabOTy MepcoHaIa Ha y9acTKe.

1.4. Kosin4ecTBO 4acoB Ha 0OCBOeHUE padoueii mporpaMMsbl Y4eOHOH THCHHUIJIMHBI:
MaKCUMaJIbHON y4eOHOM Harpy3ku oOyuatouierocst 72 yaca, B TOM 4HcJI€:
00s13aTeIbHON ayTMTOPHON yueOHON Harpy3ku oOydaromerocst 48 4acos;
CaMOCTOSITENIbHOM paboThl oOydatomerocss 22 yaca;
KOHCYJbTAllMU 2 Yaca.




2. CTPYKTYPA U COJEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1. O0bem yuyeOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bup yyeOHol padoThI O0bem
4acoB
MakcumaJibHasi yuyeOHasi HArpy3Ka (Bcero) 72
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
MIPAKTUYECKUE 3aHSATUS 32
KOHTPOJIbHBIE PA0OTHI 1
CamocTosiTesibHasi padoTa odyuyarouierocs (Bcero) 22
B TOM YHUCJIE:
peLIeHUE IPUMEPOB 12
pemeHue 3aaa4 2
pelieHrne CUCTeM YpaBHEHUHN 2
pelieHrne ypaBHCHHIM 2
BBIYHCJICHUE ONPEICIIUTENICH MaTPHUII 2
BBIYMCIICHUE  MAaTEeMaTUYECKOro  OXHUIAHUS W JIUCTICPCHH 2
CIIy4aliHON BEJIMYHHBI
Koncyabranuu 2

[TpomeskyTounas arrecranus B opmenud¢epeHunpoBaHHOIO 3a4eTa




2.2. TemaTnueckuii ni1ad u copep:xxanue yueonoi gucunmimasl MATEMATHUKA

HaumenoBaHue pa3iesioB H TeM

Conep:xanue y4eO0HOro MaTepHnaJa, JJabopaTopHbie padoThbl U NPAKTHYECKHE 3AaHATHSA, CAMOCTOSITEJIbHAS

padoTa 00yJaIIHUXCS

Oo0bem
4acoB

YpoBennb
OCBOEHHS

1

1

Paszgen 1.MaTteMmaTHuecKHii aHAJIN3

31

Tema 1.1.
Judpdepenumanbroe u
HHTerpajbHOe HCYMCIICHHe
OK 1-3,6, 8
K 1.5; 2.5

ConeprkaHue yaeOHOro MaTepHasa

DYHKIMU OJIHON HE3aBUCUMOU MEPEMEHHOM.

IIpenensi.

HenpepbIBHOCTH () YHKITHIA.

H’pOPISBOZ[HaH, I'¢oOM eT‘pI/I‘IeCKI/Iﬁ CMBICII.

WccnenoBanue ¢ yHKIHIA.

Heonpenenennslit uHTErpal.

Hen OCpE€ACTBCHHOC MHTCI'PUPOBAHUE.

3aMeHa nepeMeHHOH.

O (o[ Q[N n|K|W|N|—

Ornpe/ieNieHHbI HHTErpal.

10 | BeruucrieHue onpeaeieHHOro HHTerpaa.

11 | 'eoMeTpHUYESCKHIA CMBICT ONPEICICHHOrO0 HHTErpaa.

12 | TlpunokeHusi MHTerpaja K peuIeHUIO MPUKIIQIHbIX 3a/1a4.

13 | YacTHble MpOU3BOIHEIE.

NSNS (11 11 L SIS TE ST ST S TE )

JlabopatopHbie pabOTHI

IIpakTruyeckue 3aHATHS
Brruncnenue npeaenos GyHKLIUHA C HCIIONB30BAaHUEM 3aMEUaTENIbHBIX IIPE/IeTIOB
HUccnenoBanue QpyHKIMI HA HENPEPHIBHOCTb.
HuddepennmpoBanme GyHKIIMHA.
WurerpupoBanue npocreimmx GyHKuuii.
Boluniciienue npocTeninmx onpeneseHHbIX HHTErPAJIOB.
Pemenne npukinagHeIX 3a4a4.
HaxoxaeHne yacTHbIX TPOU3BOAHBIX.

10

Kontpomnsubie paboTs
Wccnenoanue dhyukiwii. HeonpeaeneHHbIil MHTErpajl, ONpeaeieHHbI HHTErpall.

CamocrosrenbHas paboTa 00yJarommxcst
Perrenne npuMepoB Ha BBIYUCICHHE IPEIEIOB — 2 4.
Pemenue npumepoB Ha nuddepernupoBanue — 2 u.

Tema 1.2.
OOBbIKHOBEHHBbIE
auddepeHIUATbHbIC YPABHEHUS
OK 1-3,5,8
IIK 1.5; 2.5;3.1

CojepxaHue yueOHOro MaTepuana

3amaun, mpUBOAsLIHEe K quddepeHInaIbHbIM YPaBHCHUSM.

Jnbdepernmanbable YpaBHEHUS C pa3aesIONMMICS ITePEMEHHBIMHU.

OO01mye 1 YacTHBIC PEeIICHUSL.

OnHopoanable AuddepeHIIaabHbIe YpaBHEHHS IIEPBOTO MOPSIKA.

N[ —

JluHeliHbIE OTHOPOIHBIC YPABHEHHS BTOPOTO MOPSIKA C IOCTOSHHBIME KO3 PHIIESHTAMH.

NSIENSIESIEST] 8}

JlaGopatopHbie pabOTHI

IIpakTruyeckue 3aHATHUSL
Pemenne nuddepeHnmanbHbIX ypaBHEHNH ¢ pa3AessIFOIIIMUCS IEPEMEHHBIMH.
Pemenrie opHOpoaHBIX I depeHIaTbHbIX YpaBHEHUH.

KonTponpHbIe paboThI

CamocrosTensHas paboTa 00yJaronuxcs
Pemenne muddepennmansHbx ypaBHeHui | mopsiaka.




Tema 1.3. Conepxanne y4eOHOTO MaTepHaa 1
Pann1 1 Yucnosble psbL.
OK 1-4,9 2 | CXomuMoCTh B PacXOAMMOCTh YHCIIOBBIX PSIIIOB. 2
MK 1.5; 2.5 3 | Opmsnak cxomumoctu JlamamoOepa. 2
4 | 3HaKolepeMeHHbIE PSJIbIL. 2
5 | AGcointoTHas M YCIOBHAS CXOIMMOCTD PSIIOB. 2
6 DYHKIMOHATIBHBIC PSIJIBL. 2
7 CreneHHbIC PsIbL. 2
8 | PasnoxeHwue sneMeHTapHBIX QYHKIMK B psag MaknapeHa.
JlaGopatopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
OnpeneneHre CXOMUMOCTH PSIOB 10 Mpu3HaKy JlamamOepa.
OnpeneneHre CXOTUMOCTH 3HAKOIICPEMEHHBIX PSIOB.
KoHTposbHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXcs 2
PenieHre NpuMepoB Ha MpuMeHeHUe npu3Haka Jlamamoepa.
Paznen 2. 9
KomiuiekcHble uncia
Tem 2.1. Copep:kaHue yueOHOro MaTepHaia 1
KommiiekcHble yncia B 1 | JeiicTBHs HaJl KOMIUIEKCHBIMM YHCIIAMM B anredpandeckon Gopme. 2
anredpanyeckoii popme 2 | TeoMerpuueckoe H300pakeHue KOMIUIEKCHBIX YHMCEIL. 2
OK1-3,5,9 3 CreneHr MHUMOW €UHUIIEL. 2
IIK1.5; 2.5; 3.1 JlaGopaTopHbIe PaboThI -
IIpakTruyeckue 3aHATUS
JleficTBYsI Hal KOMILUIEKCHBIMU YHCIaMU B anreOpandeckoit popme
KonTposbpHble paboThI -
CamocrosrenbHas padoTa 00ydJarommxcs
PeliieHre npruMepoB ¢ KOMIUIEKCHBIMU YHCIIAMHU B aJireOpandeckoi hopme.
Tema 2.2 CojeprxkaHue yueOHOro MaTepuana 1
KoMIiuieKkcHbIe YHcIa B 1 | Tpuronomerpuueckas popMa KOMILIEKCHOTO YUCIIA. 2
TPUTOHOMeETPUYeCcKoil opme JlaGopatopHbie pabOTHI -
OK 1-3 TIpaKTHYeCKUe 3aHATUS -
MK 2.5 KonTtponbsHbie paboThI -
CamocrosTenbHas paboTa 00yJarommxcs
PelireHre MpuMepoOB ¢ KOMIUIEKCHBIMU YHCIIAMHU B TPHTOHOMETPHUIECKOM (opme.
Tema 2.3 Cojepxanue yaeOHOTO MaTepHaia. 1 2
Hoka3zarenbHas popma 1 | IokazaTensHas (hopMa KOMILIEKCHOTO YHCIa 2
KOMILIEKCHOI0 Y CJIa JlaboparopHbie pabOTHI -
OK 1-3 TIpaKTHYECKHE 3aHATHS -
IK.3.1 KoHTponbHbIE pabOThI -
CamocTtosiTenpHas pabota 00yJaronuXx cs -
Pasgen 3. DiieMeHTHI JTUHEITHOMH 15
ajnredpnl
Tema 3.1. CoxepkaHue y9eOHOro MaTepraia
Marpuubl, onpegeuTesm MaTpun | 1 Martpuiipl, onepauyy HaJ HUMH. 1 2
OK 1-3 2 Onpenenureny MaTpULl, MX BRIYUCIEHHE. 2
IK2.5;3.1 JlabopatopHbIe PabOTHI -
[IpakTHyecKue 3aHATHS 2




Brrancienue o1p GZ[GHHTGHeﬁ MaTpHUIibL

KonTponpHBIe paboThI

CamocrosTensHast paboTa 00yJaronxcs 2
Brrunciienne onpenenurelieii MaTpHIL
Tema 3.2. CopepxaHrie yueOHOro MaTepHaia 1
Oo6paTHast MaTpuna 1 | O6paTHas MaTpuua. 2
OK 1-4 JlabopaTopHbIe PabOThI -
IK 1.5; 2.5 [IpakTHyeckue 3aHATHS 2
Brrunciienre 00paTHBIX MATPHIL
KoHTpospHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs -
Tema 3.3. ConepkaHrie yaeOHOro MaTepraa. 1
CucremMbl JUHEHHBIX YPAaBHEHUH 1 | Pewenue cUCTEM NHHEHHBIX YPABHEHUH MATPHUHBIM METOIOM. 2
OK 1-3, 6 JlaGopaTopHbIe PaboThI -
IIK 1.5; 2.5;3.1 TIpakTuyecKue 3aHATHS
PelieHre cucTeM JIMHEMHBIX YPaBHEHUN MAaTPUYHBIM METOMIOM. 4
KoHTponbHbIE PaboThI -
CamocrosTenbHas pabota 00ydarommxcs 2
PenieHue cucteM JJMHEHHBIX YPaBHEHU MaTPUUHBIM METOJIOM.
Paznes 4. OcHOBBI JUCKPETHOM 3
MAaTEMATHKHA
Tema 4.1. CojaeprxkaHue yueOHOro Marepuana 1
MHoskecTBa M OTHOILICHUS. 1 DyieMeHThl 1 MHOXECTBA. 2
CpoiicTBa oTHOWIeHUIi. Onepanuu | 2 | 3agaHus MHOKECTB. 2
HaJ MHOKeCTBaMH 3 Ornepaliiy HaJl MHOKCCTBAMH. 2
OK 1-4 4 CBoiicTBa onepaluii HaJi MHOYKECTBAMM. 2
IIK 2.5,3.1 5 | OrHomeHwusl. 2
6 | CpoiicTBa OTHOIICHHUH. 2
JlaGopatopHbie pabOTHI -
IIpakTudecKkue 3aHsITHs -
KonTtponbHbIe paboThI -
CamocrosrenbHas padoTa 00y4Jarommxcst 2
Pemenne npuMepoB Ha IPUMEHEHHE CBOMCTB OIlepaliuii HaJl MHO)XKECTBAMHU.
Pa3gea 5. OcHoBbI TEOpUH 9
BEPOATHOCTEH U MaTeMaTH4YeCKOH
CTATUCTHKHU
Tema 5.1. CojepxaHue yueOHOro MaTepuana 1
OcHOBBI TEOPHHU BEPOSITHOCTE 1 [ToHsiTHE COOBITHS M BEPOSITHOCTH COOBITHSL. 2
OK 1-5 2 JIOCTOBEPHBIE M HEBO3MOXKHEIE COOBITHSI. 2
IIK 2.5,3.1 3 [ Knaccuueckoe onpeseneHue BeposSTHOCTEH. 2
4 Teopema CIIOKEHHUST BEPOATHOCTEH. 2
5 Teopema YMHOXEHHUSI BEPOSITHOCTEH. 2

JlaGopatopHbie pabOTHI

IIpakTHueckue 3aHsATUs

KonTponpHbIe paboThI

CamocrosTensHas paboTa 00yJaronxcs

Pemenne MNPUMCPOB HAd NPUMCHCHUC TCOPEM CJIOKCHUS U YMHOXCHUS BCpOHTHOCTCﬁ.




Tema 5.2. Conepxanne y4eOHOTO MaTepHaa 1
Cayuaiinasi BeJJM4uHa, ee yHkuus | 1 CrnyyaiiHasi BeIMYMHA. 2
pacnpeaeiCHusA 2 JuckpeTHas U HenpepblBHAA Cl1yYaiiHble BETMYUHBL. 2
OK 1-5 3 3aKoH pacnpeIeeHUs] TUCKPETHOW BEIMIMHBL. 2
IK.3.1 JlaGopatopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
[IprMeHeHre 3aKOHA paclpe/eliCHIs] TUCKPETHON BETHYUHEI.
KoHTpospHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXcs -
Tema 5.3. Copep:xaHrie yueOHOro MaTepraia 1
MaremaTuueckoe OKuIaHHE U 1 MartemaTH4ecKoe OKHIaHue JUCKPETHOM clydyallHOW BEJTMUMHEI. 2
AMCIEepCHsl CIIy4aiiHOi BeJIMYMHBI | ) Jlucriepcusi ciydaiiHOM BEJIMYMHEL. 2
OK 1-3,7 3 | CpenHee xBagpaTH4YHOE OTKIOHEHHE CITYYailHON BETHYHHEL 2
IK 3.1 JlaGopatopHbie pabOTHI -
[IpakTHYeCKHE 3aHATHS -
KoHTponbHbIE PaboThI -
CaMocrosiTeNnbHas paboTa 00yJaroIuXcs -
Paznes 6. MatemaTu4yeckue MeTOIbI
pelleHusT NPUKJIATHBIX 321249 B
o0J1acTi npodeccuoHAILHOMN
eI TeTbHOCTH
Tema 6.1. Cojaepxkanue yueOHOro Marepuana 1
MartemaTHyeckue MeToAbI peiennsi | 1 | PelueHye NpyKIagHbIX 3a1a4 B 00JaCTH NPO(QECCUOHANBHOMN NESTEILHOCTH. 2

NPUKJIAJIHBIX 3a1a4 B o0J1acTH
Hqu)eCCﬂOHaJIbHOﬁ ACATCJIBbHOCTH
OK 1-9
MK 1.5; 2.5, 3.1

JlaGopatopHbie pabOThI

IIpakTudeckue 3aHsATHs

KonTposbpHble paboThI

CamocrosrenbHas padoTa 00ydJarommxcs
Perrenue NpuKIaIHbIX 33124 B 00nacTy npoh)eCCHOHATBHOMN ISSITEIbHOCTH.

KoncynapTanum

Bcero:

HJ’IH XapaKTCPUCTUKHU YPOBHS OCBOCHUA y‘lC6HOl"O MaT€puaia UCIOJb3YIOTCA CICAYIOIIUC 0003HAYCHHUS:

1 — o3HaKOMUTENBHBIN (Y3HABAaHUE PaHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpoIyKTUBHBIN (BBIMIOJIHEHHUE JESITEILHOCTH M0 00pasily, MHCTPYKIIUU WUJIH MOJ PYKOBOJCTBOM);

3 - HpO,Z[YKTHBHbIﬁ (HJ'IaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIbHOCTHU, PCUHICHHUC HpO6J'IeMHbIX 38.,[[8.‘{).
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3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauus y4eOHOM jOuUCUMIUIMHBI TpeOyeT Haiauyus ydeOHOro KaOuHeTa
MaTE€MaTUKH.

O6opynoBanue ydeOHOro KaOWHETa: - TIOCAJOYHBIE MECTa MO KOJUYECTBY
oOyyJaromumxcs;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HaIJISIHbIX TocoOuit «MareMaTukay;

- 00beMHBIE MOJIENIM TEOMETPUUYECKUX PUTYD;

- IJTAKaThI IO TEMaM;

- KJIACCHAs 10CKa;

- cTeutax / mKad A1 XxpaHeHus y4eOHO-HAIJISIIHBIX MAaTepUaioB U MOJIENeH.

Texuuueckue cpeacTBa OOY4YEHHS: KOMIBIOTEP C JHUIEH3UOHHBIM MPOrPaMMHBIM
oOecrieyeHueM; MyJIbTUMEIUHHBINA TPOEKTOP, SKPaH / MHTEPAaKTUBHAS J0CKA.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

Ilepeyenr  pexkomMeHayemMbIX  y4eOHbIX  u3naHumii, HHTepHeT-pecypcoB,
JAOINOJHUTEJIbHOMN JIUTEPATYPHI

OcHOBHas JIMTeparypa:

Ne HcTtounnk
/o
1 bammakos M.M. Matematuka: anredpa u Hauajga MaTeMaTHUYECKOTO

aHanu3a, TeOMETPHs: YUYEOHUK ISl CTY. YUPEKIEHUM cpell. mpod.
obOpazoBanusl. - 4-e¢ u3x., crep. / M.M.bammakos. - Mocksa: UL

"Axkanemus", 2017. - 256 c¢. — ISBN 978-5-4468-5988-7. — TekcrT :
HEMOCPEICTBCHHBIN.

bammakos M. Marematuka (CI1O): yue6nuk / bammmakos M.U. - 2-e u3g.,
ctep - MockBa: KHOPYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TeKCT : HenmoCPEACTBCHHBIMN.

Bricmias maTemartrka : y9eOHUK U MMPAKTUKYM JIJIsl CPEIHETO
npodeccuoHaabHOro oopasosanus / M. b. XpurryHosa [u ap.] ; mox oOmieit
penakuuend M. b. XpunyHnosoii, . 1. L{piranok. — MockBa : M3gatenbcTBO
FOpaiir, 2020. — 472 ¢. — (IlpodeccuonanpHOE 0OpazoBaHue). —

ISBN 978-5-534-01497-6. — Texkcrt : anektponnsiii / 9bC KOpaiit [caiiT].
— URL: (maTa oOpareHus:
01.06.2020).

JlononHuTENbHAS TUTEPATYpPA:

Ne | UcTtouyHuk
/11

4 boromonos H.B. Ilpaktnueckue 3ansatus mo matemaruke. B 2-x 4. Hacts 1.:
yuebHnoe nocooue st CII0 / H.B.boromonos. — 11-e u3zn., nepepad. u
nomn. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccuonanproe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEACTBEHHBIMN.
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https://www.biblio-online.ru/bcode/452694

boromonos H.B. IIpaktnueckne 3anatust no mareMaruke. B 2-x 4. Yacts 2. :
yueoOnoe nocooue mist CITO / H.B.boromonos. — 11-e u3z., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [Ipodeccuonanbnoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : Henocpe1CTBEHHBIH.

Hopogeesa, A. B. Marematuka : y4eOHUK JIJIsi CPETHETO
npodeccuonaaprHoro oopaszosanus / A. B. Jlopodeea. — 3-e uzz., nepepao.
u non. — Mocksa : I3narensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-03697-8. — Texkct
: anexktpoHHbIl // DBC FKOpaiit [caiit]. — URL:

(mara ob6pamenus: 01.01.2020).

Jlopogpeesa, A. B. Marematuka. COOpHUK 3aJ1a4 : y4€OHO-TIPAKTUYECKOE
mocooue i CpeaHero Mpo(eccHoHAIBPHOTO 00pa3oBaHms /
A. B. lopodeeBa. — 2-e uza. — Mocksa : M3gatensctBo FOpaiit, 2020. —
176 ¢c. — (Ilpodeccuonanbroe odpazoBanne). — ISBN 978-5-534-08796-3.
— Texkct : anexrponnsiit // IBC FOpaiir [caiit]. — URL:

(mara o6pamenus: 01.06.2020).

NudopmaiimoHHble 2IEKTPOHHO-00pa30BaTENbHbIE PECYPCHI:

Ne | UcTounmnk

/1

1 OnekTpoHHas bubimoreunas cuctema «bubnuoTex. M3gaTensctBo KIAY»
https://mgri-rggru.bibliotech.ru

2 OnexkTpoHHO-OMOMMoTeuHass cucrema «M3marensctBo  JlaHby/ — KOJIIL
NuxenepHo-rexunyeckue Hayku (TromIY)
www.e.lanbook.com

3 OnexkTpoHHO-OMOMMoTeuHass cucrema elibrary» /  IIpaBooOnagatens:
OO61ecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCTHI0 «PYHDb» (RU)
https://elibrary.ru

4 DnexTpoHHO-6MbIMoTeunas cuctema «JBC FOPAUT» / www.biblio-

online.ru

[Tepunonnueckue n3ganus:

EcTtecTBeHHBIC M TEXHMYECKHE HAYKH : Hayd. )KypHai /TiL. pexd. A. fl.
XaBkuH. — Mocksa : O0O "UzparenpctBo "CoytHukt", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN nevaTtHoi Bepcuu 1684 — 2626. — Tekcer :
HENOCPEICTBCHHBIM.
BECTHHMK BOPOHEXCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUZUKA. MATEMATHUKA : nHayuHblit

5 | KypHan / yupenuteinsb : BopoHEKCKUI rOCy 1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Ywucno BeityckoB B roa: 4. — [ISSN neuatHoi
Bepcuu: 1609-0705. — Tekct : anexktponnsiii // DbC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oOpamenusi: 01.06.2020)
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https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449051
https://www.biblio-online.ru/bcode/449051
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
https://elibrary.ru/publisher_about.asp?pubsid=995
https://elibrary.ru/contents.asp?id

| : https : //elibrary.ru (zarta obpamenus: 01.06.2020) |

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JUCHUITIMHBI

KoHtpone M  omeHKa  pe3ylbTaTOB  OCBOEHHMsS  y4yeOHOM  JUCLMIUIUHBI
OCYUIECTBIISIETCS MpEIo/aBaTesieM B Mpolecce NPOBEACHUs MPAKTHYECKUX 3aHATHIHA
¥ 71a0OpaTOpHBIX PaboOT, TECTUPOBAHMS, a TAK)KE BBIMNOJHEHUS O0YYarOLIMMUCS

UHAUBUAYaAJIbHBIX 3aJIaHuM, ITPOCKTOB, UCCJIEIOBAHUM.

PesyabTaThl 00yueHus
(ocBOEHHBIE YMEHHUSs)

DopMBI H METOAbI KOHTPOJISI H OIIEHKH
Pe3yJIbTATOB 00yYeHUs

OcBoeHHbIE YMEHUS:

- pelaTh MpUKIaJHbIE 3a]1a4H B
obacTu npodeccuoHaNbHOU
JEATEeIbHOCTH.

DKcrepTHas OLEHKA BBITOJHEHHS TPAKTHYECKON
pabotsl. KonrponsHas pabora.

DKcnepTHas OllEHKA BBIIOJHEHHUS CAMOCTOSTEILHOM
pabotel. JluddepeHipoBaHHbIit 3a4eT.

YcBoeHHbIC 3HAHUSA:

- 3HaYe€HHE MaTeMaTHKH B
npodecCHOHATBHOMI
JeSTEIbHOCTH U IIPH OCBOCHHH
[ICC3;

DKcnepTHasi OLEHKa BBITIOJTHEHHUS IIPAKTHYECKOM
pabotsl. KoHTponsHas pabora.

DKcnepTHas OLEHKA BBIOJHEHHUS CAMOCTOSTEILHOM
pabotsl. JluddepenumpoBanHbIii 3a4eT.

- OCHOBHBIE MAaTE€MATHYCCKHE METOJbI

pElIeHUsT NPUKIAJHBIX 3aJa4 B
obmactu npodeccHoHaTbHOM
NS TeIbHOCTH;

DKCIepTHas OLEHKA BBITOJIHEHHUS IPAKTHIECKOM
pabotel. Kontposbhas pabora.

DKCIepTHas OLeHKA. BBITIOJIHEHHSI CAMOCTOSTEILHOM
pabotsl. JlupdepeHnnpoBaHHbIN 3a4eT.

- OCHOBHBIE IIOHSITUS U METO/IbI
MareMaTH4YeCcKoro aHajiusa,
JIMHEHHOMN anredpel, TEOpUU
KOMIUIEKCHBIX YHCEII, TEOPUH
BEPOSITHOCTEN U
MaTeMaTHYECKON CTaTUCTUKH;

DKcrepTHas OL€HKA BBIIOJIHEHHUS IPAKTUYECKOH
pabotel. KontponbHas pabora.

DKcnepTHas OIleHKa BBIOJIHEHHSI CAMOCTOSATEILHOM
padoTHhL.

JuddepenurpoBaHHbIii 3a4eT.

- OCHOBBI MHTETPAJILHOTO U
1 depeHIHaTbHOTO HCUHCIIEHHS.

DKcnepTHas OLeHKa BBITOJHEHHS IPaKTHYECKOH
pabotsl. KontposbHas pabora.

DKCIepTHas OLleHKA BBIIOJIHEHUS CaMOCTOSTEIbHOM
pabotsl. JluddepeHunpoBannblii 3aueT.

Pa3paborunkmu:
CO® MI'PU IIpero/iaBaTesb W H.C. I'aBpromkuna
CO® MI'PH [pernoaaBaTeib Z - jv;?//:‘/ I'.H. 3ybxoBa

JKenepThi:




JKCnepThl:

AOLCHT, KaHAWAAT

CTHU HUTY MHCuC TeXHUYECKUX HayK .C. KpaBnosa
(mecTo paboThI) (3aHMMaeMast JI0JKHOCTB) /d'lonnHCL,nHHuHa.nm,
bamunus)

CO® MI'PU [pernojaBaTesib MaTeMaTHKH 2
1 UHOOPMATHKH [ I'.H.®enoposa
(mMecTo paboThI) (3aHuMaemasi I[OJ'I)KHOCTI:)/ (moaAnuch,MHALIMAITBI,
bamuus)
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IKCIIEPTHOE 3AKJIIOYEHHUE

Ha pabouyro NporpaMMy AUCUMIUIHHEI «MaTeMaTHKa» MO CIenHAIbHOCTH:

21.02.09 I'maporeoJiorusi H HHKEHEPHAS reoJIOrHsl.

Paspa6orunku — 3y6kosa 'anuua Hukonaesna u ['aBpiomkuna Haranus CepreesHa, NIpenoiaBaTesiu
CTapoocKoIbCKOro (wmana QenepanrbHOro rocyIapcTBEHHOro GIOKETHOTO 0GpPAa30BATENBHOTO
Y4peXAeHus Bhicmero obpasosanus «Poccuiickuii rocy1apcTBEHHBII reoNoropa3BelouHbIH yHHBEPCHTET
umeHHu Cepro OpmKOHHKHI3EY.

PaGouas mporpamma cocTouT u3: nacnopra pabodeii IporpaMMbl y4eGHOM JUCLMATLTHHEL CTPYKTYPHI H
NPUMEPHOTO CO/IEPXKAHMs y4eOHOH AMCLMILIMHBL; yCIIOBHH Pean3aliy y4e6HOM TMCIUTLUTHHEL, KOHTPOIIS U
OLIEHKH pe3yJIbTaTOB OCBOSHHS Y4eOHOM NUCLUITHHEL.

B pa6oueii nporpamme 0603HaueHbI 3a/1a4K U 1eJIH Y4e6HOM MHCIHUILTHHEL, peKOMeHayemMoe
KOJIM4ECTBO YacoB (U1 cnenuanbHocTh 21.02.09) npeycMoTpeHHOE MaKcHMabHOM yae6HOM Harpy3koi
obyuatommerocs 72 Jaca, B TOM 4HCIIE:

00s3aTeNbHOM ayTUTOPHOM yueGHOM Harpy3ku o6yuaromerocs 48 4acos;

CaMOCTOATENIbHOM paboThI/KOHCYIbTamMK 0bywaromerocs 22/2 yaca.

Coneprxanue TUCHUIUTHHBI COOTBETCTBYET TPeGOBAHUSM K 3HAHUSM H ymenussM cornactHo [ITICC3 no

CHELMATBHOCTH ¥ (OpMUpyeMbIM KoMmmeTeHImsM cornacHo ®I'OC CIIO. B paGoueii nporpamme
OTPaXXCHBI TeMaTHYecKkue pasziensl: Pasnen 1. Maremaruueckuit ananus: Tema 1.1. Jlubdepennmainsroe u
MHTeTpallbHOe McunciieHne; TeMa 1.2. OGbikHOBeHHBIe MU depeHmanbHble ypaBHeHns; Tema 1.3. Pspl.
Pasnen 2. KommiekcHsle uncna: Tema 2.1.
KomruiekcHeie uncna B anreGpanyeckoii gopme; tema 2.2. KoMruiekcHble umcia B TPUIOHOMETPUYECKOM
¢opme; Tema 2.3. TlokazarensHas GpopMa KOMIUIEKCHOTO uncia. Pasnen 3. DieMeHTh JTHHEHHOM anredpsr:
TeMma 3.1. Matpuupi, onpenennrenn MaTpui; Tema 3.2.06patHas MaTpuna; Tema 3.3. CHCTeMBI JIMHEHHBIX
ypaBHeHu#. Paszen 4. OcHOBBI IHCKpeTHON MareMaTuky: Tema 4.1. MuoxecTBa M oTHomeHus. CBolicTBa
orHomeHu#. Onepaunyu Han MHOxecTBaMH. Pasnen 5. OCHOBBI TEOPHH BEPOSTHOCTEH M MaTeMaTHUeCKO
CTaTHCTHKH: Tema 5.1. OCHOBBI TeOpuH BeposTHOCTeH; Tema 5.2. CiyyaiiHas BeiuumMHa, ee (yHKLHS
pacripesieienus; Tema 5.3. MaremaTuueckoe OXHIAHHE M JMCIEPCHS CiydaifHON Bemwumusl. Paszmen 6.
MaremaTiyeckue METOMBI pellIeHHs IPHKIIAJHBIX 3a/1a4 B 06]1aCTH IPO(ECCHOHATBHOM IEATETHHOCTH: TeMa
6.1. MaTemMaTiH4ecKre METO/IBI PEIeHHs NPHKIAHBIX 3a/1a4 B 06/1aCTH TIPO(ECCHOHATbHOM e TeNBHOCTH.

YpOBHH OCBOEHHs y4eGHOTO MaTepuaia COOTBETCTBYIOT €ro COJACP)KAHHIO W 3HAYMMOCTH JUTA
(bopmupoBanus 3uanui, ymennit, OK u ITK.

QOpMEI M METOIBI KOHTPOJS M OHEHKH  COOTBETCTBYIOT pe3ylNbTaTaM OOydYeHHS, B T.4.
Npo(eCCHOHANBHBIM U OOLIUM KOMIIETEHIHSAM.

Crvcox y4eOHBIX W3NaHMi CONEPXKHT JUTepaTypy W UHTepHET MCTOYHMKY, MO3BOJSIONINE OCBOHTH
coaepxaHue y4eOHOH AUCHUIUTHHEI B IIOJIHOM OOBEMe.

Pabouas nporpamma MoxeT GHITh PEeKOMEHIOBaHA IS NPUMEHEHHS B Y4eGHOM npoiecce o
cneruanbHOCTH 21.02.09 T'naporeo/iorusi H MHKeHEePHAS re0 10T Hsl.

DKcnepr: O.C.Kpasuosa m
IIOHCHT,K&HI[HT&T TEXHUYECKHUX HAYK
(43 u,

CTU HUTY MUCHC Afomuce)

CTU HUTY "MUCuC"
Moanuch 3aBepsito
HauanbHuK oTAena kagpos
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SKCHEPTHOE 3AKJIIOYEHUE

Ha paboyyio MporpaMMy MHCHHIUIHHEB «MaTeMaTHkay 1o CHENHUAILHOCTH:

21.02.09 T'uaporeoaorus u HHJKeHEpHASI Te0/I0rHs.

Paspaborunku — 3y6koa I'amna HukomaerHa u l'aBpiomkuna Haramus CepreeHa, npenonasaremm
CTapoockoIBCKOro $unmana  deneparbHOrO TOCYIAPCTBEHHOTO  GROKETHONO obpazoBaTensHOro
YUYpexNeHus Bricmiero obpazoBauust «Poccuiickuii TOCYNapCTBEHHBI I€0I0T0Pa3BeI0YHbIl YHHBCPCHTET
umern Cepro OpKOHHKHIZEY.

Paboyas mporpamma coctout us: macnopra paGoueir IPOTPAMMBI y4eOHOMH TUCIHIUIHHEL, CTPYKTYDBI H
TPUMEPHOTO COACPKaHUs yIeOHOMH IMCIUIIHHBL, YCTOBHI peanu3aluu Y4eOHOH MHCIUITHHEL KOHTPOJIA U
OLIEHKH Pe3yIbTaTOB OCBOCHHS yUeOHOH MUCIMILIAHEL

B pa6oueit nporpamme 0603HaueHE 3a1a9H 1 LeTH y4eGHO# TUCHHUILINHEL, peKOMEHTyeMOe
KOJIM9EeCTBO 4acoB (s crnenuansHocTr 21.02.10) TpeyCMOTPEHHOE MaKCHMANBHOH yuebHOM Harpy3Koii
o0yyaroerocs 72 gaca, B TOM YHCIIe:

0Ost3aTeNIbHOM ayTUTOPHOH YUeBHOMH Harpysku obyyaromerocs 48 yacos;

CaMOCTOATENEHOH paboTkI 0Oyuaroerocs 24 yaca.

ConepxaHue AUCHMILTMHEL COOTBETCTBYET TPeOOBaHMAM K 3HAHHAM M YMEHHAM cortacho [TI1CC3 mo

CHCLHATBHOCTH H (DOPMHPYEMBIM KOMIETEHIHSM cormacHo ®IOC CIIO. B paboueii  mporpamme
OTP@KEHEI TeMaTH4eCcKue pasiensl: Pasnen 1. Maremarnyueckuit anamms: Tema 1.1, Huddepennnansroe u
HHICIPAILHOC HeuHcrienne; TeMa 1.2, O6pikHoBenHEle AuddepeHmaTsbe ypaBHEHHUA; Tema 1.3. Paapl
Paszen 2. Komiuiekcple yncna: tema 2.1.
Kommiekcrele uncna B anreGpamgeckoit (opme; Tema 2.2. KommaekcHsle uucia B TPHTOHOMETPAYECKOMH
dopme; Tema 2.3. TlokasarenbHas dopma koMIuTeKcHOTO uHcTa. Paszen 3. DieMenTE THHeHHOMN anreOper
Tema 3.1. MaTpunsl, onpenenurenu MaTpuIl; TeMa 3.2.06paTtHas Marpuia; Tema 3.3. CHCTeMBI THHEHHEIX
ypaBHeHHH. Paszen 4. OcHOBEI mucKpeTHOH MaTeMaTuky: Tema 4.1. MuokecTBa i otHowmeHus. CBoiicTa
oTHoweHHH. Oneparmu Hajg MHOXecTBaMH. Pasgen 5. OCHOBBI TEOPHH BEPOSTHOCTEH U MaTeMaTHYecKOit
CTaTHCTUKH: TeMa 5.1. OCHOBBI TEOPHWH BepOSTHOCTEH; Tema 5.2. Cnyuaiinas BeluuwHa, ee (GyHKIHS
paclpeleneHns; TeMa 5.3. MaTtemarnueckoe okumanpe u OUCIICPCUA CIyYaiiHOM BeNWYHHEL Pazmen 6.
MatemaTHYecKHe METONBI PellleH s PHKIAIHBIX 34 B 061acTH NPO(ECCHOHANBHOM IeATETPHOCTH: TeMa
6.1. MaremaTHYeCKHE METOMBI peIleHMs IPUKJIANHBIX 387124 B 00J1acTH NpohecCHOHATRHOM AeSTeIBHOCTH,

YpoBHH OcBOeHHS Y4eGHOTO MaTepuana COOTBETCTBYIOT €r0 COAEPKAHHUID H 3HAUAMOCTH JUTA
(hopmupoBanus 3Hanmit, ymernit, OK u 1K,

QopMBI M METOABI KOHTPONS M ONEHKH COOTBETCTBYIOT pe3ylbTaTaM OOYYEHHS, B T.4.
1pO(ecCHOHATEHEIM M OOIIHM KOMITETEHIUSM.

ChHCOK y4eOHEIX M3naHu CONEpPKUT JHTEpaTypy U MHTEpHET MCTOYHUKH, MO3BOJAIONINE OCBOUTE
conepkanne yueOHOH TUCUHILUIHHBI B TOJHOM 0OBeMe.

Pabouas mporpamma Moxer GpITh PEKOMCHOBAHA N4 NPHMCHEHMS B y4eOHOM IpoLecce 1o
crennansHocTd 21.02.09 Tuaporeosorus u HH/KEHePHAsl reoJIorus,

OKcrepT: [ 'H. ®enopora e g
NIpenonasarenb HHGOPMaTUKH 1 MATEMATHKH |~ ./ gy A
CO® MI'PU =28
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