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Pabouas mporpamma ITUCHMIUTMHBI cocTaBiieHa Ha ocHoBaHuK TpeboBanuit ®I'OC CIIO u ydyeOHOrO miaHa
OIIOII no npodeccuu 35.01.19 Mactep canoBo-mapKoBOro U JIaHAMA(THOTO CTPOUTEIHCTBA

PaGouasi mporpaMMa JUCHMILINHBI PACCMOTpPEHA:

Ha 3aCC€JaHuHn Ka(l)e[[pbl MaTeMaTI/IKI/I, (bI/ISI/IKI/I 1 MaTEMATHYCCKOI'O MOACINPOBAHUA
HauMeHoBaHue Kagheopul

18 nexadpst 2024 r. mporoxoi Ne 5 3as. kadeapori Pemernukosa E.B.
D.U.0.

HA 3aCeTaHUU METOINYECKON KOMUCCUH (aKylIbTeTa HHPOPMATHUKH, MATEMAaTUKH U YKOHOMUKH
HaumeHo8anue axyibmema
16 saBapst 2025 r. mpotokon Ne 4 [Mpencenarens MK _YKubunosa N.A.
D.U.0.

YTBepkIeHa YUEHBIM COBETOM (QakyiabTeTa (DU3HUYECKOW KYIBTYpBI, €CTCCTBOZHAHHS H
MIPUPOJIOTIONB30BaHMS (MPOTOKON YueHoro coBeTa dakymnbTeTa Ne 7 ot 23.01.2025t1.) mmst OITOIT

2025 rona Habopa Ha 2025 — 2026 yueOHsIi roa o npodeccuun 35.01.19 MacTep cagoBo-11apKoOBOTO

U JIaHIa(THOTO CTPOUTENIHCTBA, HAMIPABICHHOCTH «MacTep AeKOpPaTUBHOTO IIBETOBOACTBAY.

OnoOpena Ha 3acemanuu metonuueckor komuccun DODKEIT (mpoTokonm MeToauyeckoin
komuccun pakynprera Ne 4 ot 23.01.2025 1)

"o Havasia MoATOTOBKH MO yueOHOMY iany: 2025.
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1.IlacmopTt padoyeit mporpaMMbl M CIANJINHbBI

1.1 ObJsacTh NpuMeHeHNs padoyeil NPOrpaMMbl AU CHHUILIMHBI

PabGouast mnporpaMma IMCHMIUIMHBI SIBJISETCS YacThlO OCHOBHOM TpodeccHoHaTbHON
00pa30BaTeNbHON MPOrpaMMBbl CpPETHEr0 MPOPECCHOHATBHOrO O00pa30BaHUS MO CIEHUATBHOCTH
35.01.19 Macrep cagoBo-napkoBoro u jJanamadTaoro crpoutenbcTsa (nanee OITOIT CITO).

1.2 MecTto  AMCUMIUIMHBI B CTPYKTYPe  OCHOBHOH  MNPpo(ecCHOHAIBLHOM
00pa3oBaTeJIbHOM MPOrpaMMbl cpeHero npogecCHOHAJIbHOI0 00pa30BaHUs

Hucnummuaa OYI1.07 MartemaTrka sBisieTcs: 0053aTeIbHOM 9acThI0 00IIe00pa3oBaTeIbHOTO
yaeonoro nukia OITOIT CTIO mo npodeccun 35.01.19 Macrep camoBo-napkoBOro U JaHAIIa@THOTO
CTPOUTENBCTBA.

Hucrunmmaa OVIL.07 Marematuka oOecniednBaeT (OpMHpPOBAHUE OOIIMX KOMIETEHITUN
OK 01 u OK 2 B cootBercTBUM ¢ DenepanbHbIM roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
(®T'OC CIIO) o mpodeccun 35.01.19 Mactep catoBo-nmapKoBOTo H JIaHAMAGTHOTO CTPOUTEILCTBA.

JucuunnuHa uzydaercs B 1-2 cemecTpax nepBoro Kypca.

1.3 esan 1 3a1a4M JUCHUILVIMHBI - TPEOOBAHUS K Pe3yJbTAaTaM OCBOCHHUS

B pesynbpTaTe ocBoeHUS yIeOHON MUCIATIINHEI 00YUIAIONTHIICS TOKECH

yMeTh:

- BBIMIOJIHATH apu(PMeTUUECKUE ACUCTBUS HAJl YNCITIAMU;

- HaXOJIUTh MPUOIKEHHBIC 3HAYCHHS BEIMYMH U MTOTPEIIHOCTH BHIYHCICHUM;

- CpaBHHMBATh YMCIIOBbIE BHIPAKEHUS;

- MPOU3BOJUTH apuMeTHyecKue NeUCTBUS C KOMIUIEKCHBIMU YHCIaMH;

- BBIMIOJHSATH MpeoOpa3oBaHUsl BbIpAKEHUH, MPUMEHsST POPMYJIbl, CBSI3aHHbBIE CO CBOMCTBAMU
CTETIeHEH, JTorapumMoB, TPUTOHOMETPUUECKUX (PYHKITHIA;

- CTpOUTH TpadKK N3YIEHHBIX (DYHKIIHH, ONIPEACIATH 1O TpaduKy CBOMCTBA (DYHKIIHA;

- pemarh palMOHANBHBIC, IOKa3aTelbHbIC, Jorapumuueckue, TPUTOHOMETPHUSCKUE
YpaBHEHHUS U HEPABEHCTBA, a TAK)KE UX CHUCTEMBI;

- HaXOJIUTh MPOU3BOAHBIE (DYHKIIHIA,

- HCIIOJIb30BaTh MMPOU3BOHYIO JUJISl U3yUEHUSI CBOMCTB (PYHKIIMIA U TOCTPOEHUs TpauKOB;

- HCTIOJIB30BaTh rpadbl IpU PEIICHUU 3a7a4;

- pemaTth npocTeiiire KOMOMHATOPHBIE 33/1a4U;

- ONEPHUPOBATH MOHATUSIMU: CpeHee apupMeTHIecKoe, MeInana, HauboIbIlee U HauMEHbIIIee
3HAaYEeHUs, pa3Max, TUCTIePCHs;

- U3BIEKaTh, WHTEPIPETHPOBATH WHGOpPMAIMIO, TPEJACTABICHHYI0O B Tabimumax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peabHBIX IMPOLECCOB U SBJICHUIA;

- OIKCHIBaTh B3aWMHOE pACIOJIOKEHHWE TMPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYXJIEHUS 00 TOM PacIlOI0KEHUH;

- aQHANM3HPOBATh B NPOCTEHINMX CIIydasx B3aMMHOE pAacloOJOXKEHUE OOBEKTOB B
IPOCTPAHCTBE;

- U300pakaTh OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIbIC TENA;

- BBIMIOJIHATDH YEPTEKHU 10 YCIOBUAM 3a/1a4.

3HATh:

- HICTOPHUIO Pa3BUTHSI MOHATHUS YHCTIa, CO3JaHUS MATEMAaTUYECKOT0 aHalu3a, BO3HUKHOBEHUS U
pa3BUTHUS TEOMETPHH;

- YHUBEpCAJbHBI XapaKTep 3aKOHOB JIOTMKM MAaTEeMaTHYECKHUX pPacCCYXKICHUH, HX
IPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKOH NI TeNbHOCTH;

- 3HAaYeHHEe MaTeMaTHYeCKONW HayKd Jisi pelIeHMs] 3aJady, BO3HUKAIOIIUX B TEOPUH U
MIPAKTUKE;

- MIUPOTY U B TO € BPEeMs OrPAaHUYECHHOCTh NMPHUMEHEHUS MaTEeMaTHYeCKUX METOJO0B K
aHaJM3y U MCCIIEeI0OBAHUIO MTPOIIECCOB U SIBJICHUN B PUPO/IE U OOIIECTBE.

B PE3yabTaTC OCBOCHUA JUCHUIUINHBI Y 06yqa101unxc;1 (bOpMI/IpyIOTCH O6I]_II/I€ KOMIICTCHIIMH:

OK 1. BseiOupath crnocoObl pemeHuss 3aaad  Npo(ecCHOHAIBHOM  JesITeIbHOCTH
MPUMEHUTEIHHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 2. Hcnomnb3oBaTh COBPEMEHHBIE CpEJCTBA TOWCKA, aHAIM3a ¥ HHTEPIpPETAIUU
uHpopMalu M HHOOPMALMOHHBIE TEXHOJIOTUM JMJis BBIMOJIHEHHUS 3a1ad MpodeccnoHanbHOM
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eI TeIbHOCTH.
1.4 KosanyecTBo 4acoB Ha 0cBOeHUE padoyeil MPOrpaMMbl JUCHUIIIMHBI
— MaKCHMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs — 340 akaJgeMHYECKHX 4YacoB, B TOM

YHCIIe:

— 00s3aTeNbHOM ayTUTOPHOM yueOHO# Harpy3ku obyuaromnierocst — 340 yacos.

2.CTpyKTYypa ¥ cofep:KaHue JUCHUNINHBI

2.1 O0bemM TUCHUIIMHBI U BUAbI Y4e0HOIl padoThI

Tab6muna 1

. O6beM yacoB
Buna yueOHoii padoThl
1 cemecTp 2 cemecTp

O0bem o0pa3zoBaTeIbHOIM MPOrpamMMbl 147 193

B TOM YHUCIJIE:

JIEKIHU 96 128

MPAKTUYECKUE 3aHATUS 31 27
IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
(conepskaHue NPUKJIATHOTO MOTYJIS)

IIPAKTUYECKHUE 3aHATHS 20 32
I[Ipome:xxyTouHasi aTTecTAUA: 3auem c OYeHKou IK3AMEH

6
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2.2 TeMaTHueCKMil IUVIAH U COEPKAHUE JUCHUIIIIHMHbI

Tabnuua 2

Conep:kanue yuyeOHOro marepuasa (0CHOBHOE M MpPodeccuoHATIbLHO-

HaumeHoBaHue pa3iesioB U . Oo0bem ®opmupyemble
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AaHATHS, IPUKJIATHON qACOB KOMITETCHIIHH
MOYJIb (IPY HAJTUYHMH)
1 2 3 4

OcHoBHOe coep/kaHue 1 cemecTp

Pazgea 1. IloBTOpenne kypca 20

MaTEeMaTUKH OCHOBHOM

IIKOJIbI

Tema 1.1 Coneprxanue yueOHOro MaTepuasa

Ilens m 3agmaunm MaremaTWky | ba3oBble 3HAaHWMS W yMEHUST 10O MaTeMaTUKe B MPO(ECCHOHAIBFHOW W B

IIPY OCBOCHMH CHELHANIBHOCTH | TOBCEAHEBHOM JCSATEIHHOCTH. 2
KomOunnpoBaHHOE 3aHsTHE

Tema 1.2 Conepxanue yueOHOro MaTepuasa

Yucna u BEIYMCTICHHA. | JIeHiCTBUS HA/I MTOJIOKUTEIHHBIMU U OTPHUIATEILHBIMU YHCIIAMU, OOBIKHOBEHHBIMH U

Boipaxxenus U | IECATUYHBIMU JPOOSIMH. 2

npeoOpa3oBaHus JleWicTBUS co cTeneHs MU, (POPMYITBI COKPAILIEHHOTO YMHOXECHHUS.
KomOunnpoBanHoOE 3aHsTHE

Tema 1.3. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coaeprkaHue (conepxanue

['eomeTpus Ha MIIOCKOCTH NPUKJIAHOI0 MOY.JIsA) OK-01, OK-02
Busl mitockux GuUryp v ux miomais. 2
[IpakTHKO-OpUEHTUPOBAHHBIE 33141 B KypCe T€OMETPUHU HA MIIOCKOCTH
[IpakTrueckoe 3aHsTHE

Tema 1.4 Coneprxanne y4eOHOr0o MaTeprasa

IIporeHTHBIE BEIUNCIEHMS ITpocTble MpOIEHTHI, pa3Hble crIOcOObI UX BhIYHCICHUS. CI0KHbIE MTPOIICHTHI 4
KomOunnpoBanHOE 3aHsTHE

Tema 1.5 Coneprxanue yueOHOro MaTepuasa

VYpaBHEHUS 1 HEPABEHCTBA Jlunelinple, KBaipaTHBIC, TPOOHO-IMHEHHBIC YPABHEHUS U HEPABECHCTBA 2
IIpakTuueckoe 3aHaTne

Tema 1.6 Coneprxanne y4eOHOro MaTeprana

Cucrembl YpaBHEHUH 1 | CriocoObl pemnieHus: CUCTeM JUHEHHBIX ypaBHeHUU. [lonsaTus: matpuma 2x2 u 3x3,

HEPaBEHCTB onpenenutenb Marpuibl. Meron [Maycca. CuctemMbl HENMHEHMHBIX YpaBHEHUU. 6

CucreMbl HEPAaBEHCTB

KoMOuHMpoBaHHOE 3aHsTHE




Tema 1.7 Coneprxanue yueOHOro MaTepuasa
Bxo1HOM KOHTPOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHEHHS W HEpaBeHCTBA. | eomMeTpusi Ha
TIOCKOCTH 2
KontponbHas padora
Pa3zgen 2 [Ipsambie i | 20
IVIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuasa
OcHOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHbIE TIOHATHS (TOYKa, MpsMas, IUIOCKOCTD,
crepeomerpun. Pacnonoxenue | mpocrpanctBo). OCHOBHBIE — aKCHMOMBI — cTepeoMeTpuu.  llepecekaromuecs, 2
MPSIMBIX U IJIOCKOCTEN napajulefibHble ¥ CKpeuuBarouiuecst  mnpsimble.  [Ipu3Hak ©  CBOWCTBO
CKpeurBaomuxcs npsMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomOunnpoBanHoe 3aHsTHE
Tema 2.2. Coneprxanne y4eOHOro MaTepurana
[TapannensHOCTH npsamelxX, | [lapannensHele npsmas W 1uiockocTb. Omnpenenenue. Ilpusnak. CsoiictBa (c
MpAMOi u IIJIOCKOCTH, | moKa3aTenbcTBOM). [Tapamnensubie iockoctu. Onpenenenue. [Ipusnak. CBolicTBa
IIJIOCKOCTEN (c noxazarenbcTBoM). Terpasap u ero asnemeHTel. Ilapamnenenunen u ero 6
31eMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAaHEW U AUAroHayIe mapajienenuena.
IlocTtpoeHue ceuenuii. Pemenue 3anay.
KomOunnpoBanHoOe 3aHsTHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa OK-01, OK-02
[lepnenauKyIspHOCTH [lepnennukynspueie npsmble. [lapamienbHbie TOpsMble, NEPIEHIUKYISAPHBIE K
IPSMBIX, IIPSAMOM U IIJIOCKOCTH, | IUIOCKOCTU.  [IpM3HaK  NepHneHguKyIspHOCTH  OPSIMOM M IUIOCKOCTH.
TJTIOCKOCTEM JlokazarenbcTBO. Ilepnenaukynsp m HakioHHas. llepneHAMKyIApHBIE MIOCKOCTH. 2
IIpu3Hak nepneHauKyJISpHOCTH IIIOCKOCTEN. [Joka3arenbeTBo.
PaccTosiHus B mpocTpaHCcTBE
KoMOuHMpoBaHHOE 3aHsTHE
Tema 2.4. Coneprxanne y4eOHOT0 MaTeprana
Teopema 0 Tpex >
e pICHHKYIAPaX Teopema o Tpex nepneHaukyispax. JlokasarenbcTBO. YTosn Mexay HpsAMOM u 4
IIJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMHU
KoMOuHMpoBaHHOE 3aHsTHE
Tema 2.5. IpodeccnoHanbHO-0PHEHTHPOBAHHOE colepkaHue (conep:xanue
[TapannensHele, NPHUKJIATHOT0 MOAYJISA)
MEPIEHIUKYIISIPHBIE, AxcuoMbl  crepeomeTpuu. lleprneHauKynsspHOCTH NpPSAMOM M IUIOCKOCTH,
CKPEILMBAIOINECS TIPSIMbIE MapajuieIbHOCTh IBYX MPSIMBIX, MEPIECHIUKYIIAPHBIX TUIOCKOCTH, 4

MEPIIEHANKYISIPHOCTD IIOCKOCTEMN




HpaKTqucxoe 3aHATUC

Tema 2.6. Coneprxanne y4eOHOr0 MaTepurana
Pemtenne 3amau. Ilpamele u | PacnonoxeHue NpsSMBIX M TUIOCKOCTEH B MpocTpaHCTBe. IlepneHnuKynspHOCTh U 2
IIJIOCKOCTH B IPOCTPAHCTBE MapaJuIEIbHOCTh NPSIMBIX U INIOCKOCTEeN. CKpeImmBaromuecs npsiMble
KontponbHas pabora
Pazgen 3. KoopauHatrbl u 16
BEKTOPBI
Tema 3.1 Copep:xanne yaeOHOTo MaTepuana
JlekapToBbl  KOOpAMHATBI B | JlekapTOBBI KOOpIMHATHI B MPOCTpaHCTBe. [Ipocreiimme 3aiaun B KOOpAWHATAX.
IIPOCTPAHCTBE. Paccrosinue | PaccTosiHue Mexy IByMst TOUKaMH, KOOPAHHATHI CEPEINHBI OTPE3Ka 4
MOWLY  JABYMA  TOUKaMHU. KomOunupoBanHoe 3aHsTHE
Koopaunats! CepeIHHbI
OTpe3Ka
Tema 3.2 Coneprxanne y4eOHOr0o MaTeprana
BexkTopsl B IpoCTpaHCTBE. Bektopsl B mpocTtpaHcTBe. CIlI0O)KEHHE M BBIYUTAHHE BEKTOPOB. YMHOMKEHUE
Yrom  Mexay — BeKTOpaMmHu. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIspHOE TMPOU3BEICHUE BEKTOPOB. 6
CkansipHoe npousBeneHue | Pazno)keHne BeKTopa 10 TpeM HEKOMILJIaHapHbIM BekTopaM. KoopanHatel BeKTOpa,
BEKTOPOB CKAJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXY BEKTOPaMH, yroi
MEXy MPSIMON M IJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMHU. Y PaBHEHHE INIOCKOCTH.
["eoMeTpHYECcKHUii CMBICH ONpefeauTeNs 2X2 OK-01, OK-02
KoMOuHmpoBanHoOe 3aHsTHE
Tema 3.3 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coepkaHue (copep:xanue
[IpakTUKO-OPUEHTUPOBAHHBIE | MPHUKJIATHOT0 MOIYJIs1) 4
3aJaud  Ha  KoopauHaTHOW | KoopamHaTHas TIIOCKOCTh. BhrymcieHne paccTOsIHMN M IIIOMIANEi Ha TUIOCKOCTH.
IIJIOCKOCTH KonuecTBeHHbIE pacueTsl
[IpakTHueckoe 3aHsTHE
Tema 3.4 Copep:xanne yaeOHOT0 MaTepuana
Pemwenne 3amauy. Koopaunatsel | JlekapTOBBI KOOpAMHATHI B IpocTpaHCTBE. BekTopsl B mpocTpancTBe. ClIOXKEHUE U
U BEKTOPbI BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uyucio. KommiaHapHble BEKTOPBI.
CkansspHOE€  IpOU3BEAECHHUE BEKTOpOB. PasnokeHue BekTopa IO  TpPEM 2

HEKOMIUIaHApHBIM BekTOopaMm. [Ipocteiimme 3amaun B koopauHarax. KoopauHaThl
BEKTOpA, PACCTOSTHUE MEXK]ly TOUKaMH, KOOPAUHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOPJIMHATAaX, Yroj MEXAY BEKTOpaMH, Yrod MEexay
IIPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMU

KontponbHas padota




Paszpnen 4. OcHoBbBI 40
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
byHxuun
Tema 4.1 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue Pannannas mepa yrna. [ToBopoT ToukM BOKpYr Hadayia KoopauHat. OmnpeneneHue
GbyHKIUN IIPOU3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHIT€HCAa U KOTaHIe€HCa. 3HaKU CHUHYCAa, KOCUHYCa, TaHT€HCa U 4
yrna, uucna. PanumanHas ¥ | KOTaHTeHCa MO YETBEPTSM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHTEHCOM
rpagycHas Mepa yria 1 KOTAaHT'€HCOM OJHOI'0 M TOT'O XK€ yria
KomOunnpoBanHoe 3aHsTHE
Tema 4.2 Conepxanue yueOHOro MaTepuasa
OcHoBHbIE Tpuronomerpuueckue ToxzaecTsa. CHHyC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB 0
TPUTOHOMETPUUECKHE u - 0. DOpMYIIbI IPUBEICHUS 4
TOXK]IECTBA. KomMb6unnpoBanHoe 3aHstue
DopMyIIbl TPUBEACHUS
Tema 4.3 Coneprxanne y4eOHOro MaTeprana
Cunyc, kocunyc, TaHreHc | Cymma u paszHocTh cuHycoB. CymMMa M pa3HOCTh KOCMHYCOB. CHHYC W KOCHHYC
CYMMEI M Pa3HOCTH JIBYX yIJIOB | ABOMHOro yria. @opmynsl mojloBHHHOro yria. IlpeoOpa3zoBaHusi CyMMBI
CuHyc M KOCHHYC JBOMHOIO | TPHTOHOMETPHYECKHX (YHKIMH B IPOHM3BEICHHE M MPOHM3BEICHUS B CyMMY. 8
yrna. ®opmysbl MOJIOBUHHOTO | BelpakeHHEe TPUTOHOMETPUYECKUX (YHKIMH 4Yepe3 TaHTeHC ITOJIOBHHHOTO
yria aprymenTa. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHHUH
KomOunnpoBanHoe 3aHsTHE
Tema 4.4 Coneprxanue yueOHOro MaTepuasa
@yukuuu, WX CBOMCTBA. | OONacTh ONpECICHUsI U MHOKECTBO 3HaYeHUH (QyHKIMUA. YETHOCTD, HEYETHOCTS,
CnocoObl 3a1anus QyHKIUMH nepruoaMIHoCTh GyHKimit. CocoObl 3ananus QyHKIMNI 2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 4.5 Coneprxkanue y4eOHOr0o MaTeprasa
Tpuronomerpuyeckue OOnacTh ompeneNeHruss ¥ MHOKECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX (YHKITUH.
¢byHkuuu, uX cBoiictBa U | YETHOCTH, HEYETHOCTD, IEPHOUYHOCTS TPUTOHOMETpHUYeCcKuX (yHKImiA. CBOMCTBA 2
rpaduKu u rpaduku QyHKIHMHA y = cos X, y =sin X, y =tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHsTHE
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
[IpeoOpa3oBanue  rpadukos | CikaTHe U pacTsDKEHHE IpadhUKOB TPHTOHOMETPHUCCKUX () YHKIIHIA.
TPUTOHOMETPUYECKHUX ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIUH
byHKIMiHA KoMOMHMPOBAHHOE 3aHATHE 2

OK-01, OK-02




Tema 4.7
Onucanne MPOU3BOJCTBEHHBIX

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
NPHUKJIAAHOTO0 MOAYJISA)

coJeprkaHue (comep:xanue

IIPOLIECCOB c OMOIIEI0 | Micnonbp30BaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUI B MpOQecCHOHATBHBIX 4
rpaduKoB QyHKIIHI 3aJ1auax
IIpakTnueckoe 3aHaTne
Tema 4.8 Coneprxanne y4eOHOr0 MaTepurana
Oo6parHsble OO6parHble TpuroHoMeTpudeckue GyHKIuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPUUYECKUE 2
byHKIH KomMbOunnpoBanHoe 3anstue
Tema 4.9 Coneprxanne y4eOHOr0o MaTeprana
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YpaBHEHUs U HEPABEHCTBA Pemrenne TpUrOHOMETPUYECKMX YpaBHEHUMM OCHOBHBIX THUIIOB: IPOCTEUIINE
TPUTOHOMETPUYECKHE YPaBHEHMS, CBOJAIIMECS K KBaJpaTHBIM, pELIacMble 8
Pa3IoKEHUEM Ha MHOKHUTEIN, OJTHOPOIHBIE.
IIpocreiire TPUrOHOMETPUYECKHUE HEPABEHCTBA
KomOuHMpoBaHHOE 3aHSTHE.
Tema 4.10 Coneprxanne y4eOHOro MaTeprana
Cucremsl CucreMpl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN 2
TPUTOHOMETPUIECKHUX KomMb6unnpoBanHoe 3aHstue
YpaBHEHUU
Tema 4.11 Coneprxkanne y4eOHOr0 MaTeprana
Pemrenne  3amay.  ocHOBBI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIPAKCHHUMH. Pemenue
TPUTOHOMETPUH. TPUTOHOMETPUYECKHUX YPABHEHHMI M HEPABEHCTB B TOM YHCIIE C MCIOJIb30BAaHUEM 2
Tpuronomerpuueckue CBOWCTB (DYHKIHUH.
byHKIIN KontponbHas padora
Pazpgea 5. 11
KoMiuiekcHble ynciia
Tema 5.1 Coneprxanue yueOHOro MaTepuasa
KommiekcHeie uncna [Tonsitne komruiekcHOro uwncina. ConpspKeHHbIE KOMIUIEKCHBIE YHUCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOro uucna. Popma 3amucu  KOMILIEKCHOTO  4Mcia 5 OK-01. OK-02
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpanueckas). ApudmeTHdyecKkue ’
JEUCTBUS C KOMIIJIEKCHBIMH YU CJIaMU
KoMOuHMpoBaHHOE 3aHsTHE
Tema 5.2 Coneprxanne y4eOHOr0o MaTeprasa
IIpuMeHeHHEe  KOMILICKCHBIX | BeIMOMHEHNE  pacyeToB C  TMOMOIIBIO  KOMIIEKCHBIX — uucen.  [Ipumepsl
quCell VICIIOJIb30BAaHUSI KOMIUIEKCHBIX YUCEI 6




KoMOuHMpoBaHHOE 3aHsTHE

Pazgen 6. IlpousBomnas 40
(pyHknun, ee npuMeHeHune
Tema 6.1 Coneprxanne y4eOHOr0 MaTeprana
Ilonsarue IIPOU3BOAHOMN. | OmpeeseHre YUCIOBOM IMOCIIE0BATEIFHOCTH U COocoObI ee 3amanus. CBoHCTBa
®opMybl u IIPaBHJIa | YUCIOBBIX MoceaoBarenbHocTel. OmnpeneneHue mpeaenia MOClieq0BaTeIbHOCTH.
muddepeHIpOBaHUSL Beruucnenne  mpepenoB  mocnenoBatenbHocTed.  Ilpemen  ¢yHkuMm - Ha 2
oeckoneuynoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenne aprymenta. [Ipupamienue
¢bynkuuu. 3amaud, TNPUBOJAIIME K TOHATHIO Mpou3BOoAHON. Ompenenenue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS MPOU3BOIHOMN
KoMOuHMpoBaHHOE 3aHsTHE
Tema 6.2 Coneprxanne y4eOHOro MaTeprana
IIponsBonHbIe cymmel, | @opmynsl quddepernnpopanus. [Ipasuna nuddepeHupoBaHms 6
pasHOCTH npousBeieHus, | KoMOMHUPOBAHHOE 3aHSTUE
4aCTHOTO
Tema 6.3 Coneprxanne y4eOHOr0o MaTepurana
[IpousBogubie Omnpenenenue cinoxHoi GyHKIMU. [Ipon3BogHAS TPUTOHOMETPUUCCKUX (DYHKITHH.
TPUTOHOMETPUYECKUX [TpownsBoHas CIOXKHON (YHKITUN
GyHKIMIA. [poussoaHas | KoMOMHUPOBAHHOE 3aHATHE 6
CJIOKHOHM (YHKITUU
Tema 6.4 Coneprxanne y4eOHOT0 MaTeprana
llondtHe 0  HENPEPHIBHOCTH [Tonatue HenpepwsiBHON QyHKIuU. CBoiicTBa HenpepbiBHON ¢yHKInU. CBA3b
byHximn. MeTon uHTepBaos MEXy HEMPEPHIBHOCTHIO U AU PepeHIpyeMOCThIO GYHKIIUA B TOUKE. AJTOPUTM 2
pELIEeHNs HEPABEHCTB METOI0M UHTEPBAJIOB
KoMOuHMpoBanHOE 3aHsTHE
Tema 6.5 Coneprxkanne y4eOHOr0o MaTeprasa
I'eomeTpuueckuit u | eoMmeTpudeckuif CMBICT MPOU3BOAHOM (YHKIMH — YIJIOBOM KO3(PPHUIMEHT
buzmvecKuit CMBICII | KacaTeabHON K rpaduky (QYHKIHH B TOYKE. YpPaBHEHHE KacaTelbHOW K Trpaduky
MIPOU3BOIHOM GYHKIIUU. ANTOPUTM COCTaBIICHHUS YPaBHEHHs KacaTelbHOW K Tpaduky (yHKITUH
y=f(x) 4
KoMOuHMpoBaHHOE 3aHsTHE
Tema 6.6 Coneprxanne y4eOHOro MaTeprasa
Du3nYECKUl cMbIC)T | Du3nuecknii (MEXaHWYECKHUH) CMBICT TMPOM3BOJHON — MTHOBEHHAs CKOPOCTh B

OK-01, OK-02




MIPOU3BOAHOMN B | MOMEHT BpeMeHH t: v =S’ ()

npodeCcCHOHATBHBIX 3aauax [IpakTuueckoe 3aHaTue 2

Tema 6.7 Coneprxanue yueOHOro MaTepuasa

MOHOTOHHOCTB ¢yHkuuu. | Bospacranue u yObiBaHWe (YHKIIMH, COOTBETCTBHE BO3PACTAaHUS M yOBIBAHHS

Touku 3xcTpemMyma ¢GbyHKIMK 3HaKy Mpou3BoAHOH. IloHATHE TNPOM3BOAHON BBICIIErO IMOPSJIKA,
COOTBETCTBHE 3HAKA BTOPOM MPOM3BOHON BBITYKIOCTH (BOTHYTOCTH) (PYHKITMU Ha 4
oTpe3ke. 3agaydl Ha MAaKCUMyM M MUHUMYM. [loHATHE acHMMITOTHI, CIIOCOOBI MX
onpejaeneHusl. ANTOPUTM HCCIENOBaHUS (YHKIMH U MOCTPOCHUS ee rpaduka c
MIOMOIIIBIO TPOM3BOIHOMN. JIpoOHO-TMHEeiHAs PYHKIUS
KomOunnpoBanHoe 3aHsTHE

Tema 6.8 Coneprxanue yueOHOro MaTepuaa

UccnenoBanue QyHKIUA U

[OCTPOEHHUE IPadUKOB HccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M TOCTPOEHUE IrPpauKOB. 4
KomOunnpoBaHHOE 3aHsTHE

Tema 6.9 Haubonsmee wu | ComepkaHue yueOHOTO MaTepuasia

HauMeHbIIIee 3HayeHus | Haxoxkxnenune HamOOJbIIEr0 M HAWMEHBLIETO 3HAYeHWM (YHKIHM, MOCTpOoeHHE

GbyHKITII rpaMKOB MHOTOWICHOB C UCIIOJIb30BAHUEM alnapaTa MaTeMaTHYEeCKOTO aHaIN3a 2
KomOunnpoBanHoe 3aHsTHE

Tema 6.10 IIpogeccnonanbHO-OpHEHTHPOBAHHOE coiepKaHue (conepxanue

HaxoxneHne  onTUMaNbHOIO | MPUKJIATHOTO MOTYJIs)

pesyaprara ¢ nomoulbio | Haumensiee n HanOomblnee 3HaUeHHE (QYHKITHH 6

NPOU3BOJHONM B NPAKTHYECKHX | [IpakTHYeCcKOe 3aHATHE

3aavax

Tema 6.11 Coneprxanne y4eOHOr0 MaTeprana

Pemenune 3anmau. Ilpoussoanas | @opmynsl u npaBuia quddepennupoanus. McciaenoBanne GyHKIUN ¢ TOMOIIBIO

byHKIIMH, €€ TPUMEHEHNE npon3BoHON. Hanbonpiiee u HanMeHbIee 3HaYCHHUS ) YHKITUHA 2
KontponbHas padora

IIpoMe:xxyTOYHAas aTTEeCTALMA: 324€T C OLCHKOMI

Hroro 3a 1 cemectp: 147

2 cemecTp

Pazpen 7. 43

MHOrorpaHHUKH M Teja

BpallleHUus OK-01, OK-02

Tema 7.1 Conepxanue yueOHOro MaTepuasa

Bepmmnel,  pebpa, rpanu | [Tonstue MHOrorpaHHuka. Ero smeMeHTHI: BepluHbI, pedpa, rpaHu. J(uaroHans.

MHOTOTpaHHHUKA Ceuenue. Boinmykible ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH




KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.2 Coneprxanne y4eOHOr0 MaTepurana
IIpusma, ee cocrasisomue, | [Torstue npusmel. Ee ocHoBanust u O0KkOBBIe TpaHH. BeicoTa mpusmel. [Ipsmas u
CEYEHHE. [Ipamas U | HakJIoHHas npu3Mma. [IpaBunbHas npusma. Ee ceuenue
MpaBUJIbHAS IPU3MBI KoMOuHMpoBaHHOE 3aHsTHE
Tema 7.3 Coneprxanne y4eOHOr0 MaTeprana
[Tapamtenenurnen, Ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYTOJBHOTO Mapajiesnenuneaa, kyo. CeueHne
Ceuenue KyOa, | kyba, mapasuiesenumneaa
napajienenumneaa KoMOuHMpoBanHOE 3aHsTHE
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
ITupamuna, ee cocrasnamomue, | [lupamuga u  ee snemenTthl. CeueHne mnHpamuibl. [IpaBWiIbHAs NHpaMUmA.
CCYCHHUE. IIpaBunbHas | YceueHHas mupaMuaa
nupamMua. VYceuennasa
nHpaMia KomOunupoBaHHoe 3aHsTHE
Tema 7.5 Coneprxanne y4eOHOro MaTeprana
boxoBas Hu nosHas | [Tnomane 60KOBOH M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUJIBI
MMOBEPXHOCTh npu3Mel, | KoMOMHHpPOBAaHHOE 3aHSTHE
MUPaAMU /B
Tema 7.6 Coneprxanne y4eOHOr0 MaTeprana
Cummerpust B KyOe, | CuMMeTpUsi OTHOCHTEIBHO TOYKH, HPsAMOM, Iutockoctd. Cummerpus B Kyoe,
napajuienenunese, IIpU3MeE, | nmapajulesienuIeie, Ipu3Me, nupaMue
nupamuze KomOuHupoBaHHOE 3aHITHE
Tema 7.7 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coaepkaHue (copep:xanue
IIpumepsl CUMMETpUH B | IPUKJIATHOIO0 MOYJIsA)
npodeccun CumMMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTnueckoe 3aHsTHE
Tema 7.8 Coneprxanue yueOHOro MaTepuasa

[IpaBuiibHBIE MHOTOTPAHHUKH,
HUX CBOMCTBa

[TonsiTue npaBuiIbHOrO MHOTOrpaHHuka. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB

HpaKTqucxoe 3aHATUC

Tema 7.9
[unuuap, ero cocrasiAroLIe.
Cedenue nuiauHapa

Conepxanue yaeOHOTo MaTepuaa

[Munuuap u ero snemenTsl. CedyeHue uIMHApa (MapajuieIbHOE OCHOBAHUIO U OCH).
PassepTka nuimHIpa

KomOunnpoBaHHOE 3aHsTHE

Tema 7.10
Konyc, ero cocraisommue.

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
MPUKJIATHOT0 MOJYJIA)

coJepKaHue (comep:xaHue




Ceuenue koHyca

Konyc u ero oanementol. CeueHue KoOHyca (MapajyieIbHOE OCHOBAaHUIO U

poxosiiee Yyepe3 BeplInHy), KOHnYecKne ceueHus. Pa3BepTka KoHyca 2
[TpakTHyeckoe 3aHsTHE
Tema 7.11 Coneprxanne y4eOHOr0 MaTeprasa
Vceuennsii konyc. Ceuenue | Yceuennslii KoHyc. Ero oOpasytoras u Beicota. Ce4eHUe yCeUeHHOT0 KOHyca
YCEUEeHHOT0 KOHYca KomMbOunnpoBanHoe 3aHstue 2
Tema 7.12 Coneprxanue yueOHOro MaTepuasa
[Iap u cdepa, ux ceyeHus [Iap u cdepa. B3zaumuoe pacmnonoxxkenune chepbl u miockoctu. CeueHue 1apa,
cepbl 2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 7.13 Coneprxanne y4eOHOr0o MaTeprana
[Tonatue 00 oObeme Tena. | [lonstue 06 oObeme Tena. OObeM KyOa W MPSIMOYTOJBHOTO IMapauIe/enune/a.
OTHolreHne 00beMOB | O0beM mpu3Mbl M HWIMHApA. OTHOIIEHHE O00BEMOB  MOJOOHBIX  TEIl. 4
MOJTOOHBIX TeI ["'eomeTprueCKUil CMBICT ONpeaenuTeNs 3-ro MopsaKa
KomOunnpoBaHHOE 3aHsTHE
Tema 7.14 Coneprxanue yueOHOro MaTepuasa
Obrenel A TIOIAM [ 6 s, empl mpaMub! 1 KOHyca. O6beM mapa. I1IoIaa oBepXHOCTE Tel 2
MOBEPXHOCTEH Tel
KoMOuHMpoBaHHOE 3aHsTHE
Tema 7.15 Coneprxanne y4eOHOr0o MaTeprana
KomMOuHanuu MHOrorpanHukoB | KoMOWHAIINK T€OMETPUICCKHX TEIl
U TeJl BpallleHus KoMOuHMpoBanHOE 3aHsTHE 4
Tema 7.16 Coneprxkanne y4eOHOr0o MaTeprana
I'eomerpuueckue koMmOuHanNuu | Mcrnonb30BaHue KOMOWHAIMH MHOTOTPAHHHKOB W TNl BPALICHHS B MPAKTHKO-
Ha TPaKTHKE OpPUEHTUPOBAHHBIX 3ajjauax
KoMOuHMpoBanHOE 3aHsTHE 4
Tema 7.17 Coneprxanne y4eOHOr0o MaTeprana
Pemenune 3aja4. | O0BEeMbI U TUIOIAAHN TOBEPXHOCTH MHOTOI'PAHHUKOB M TEJI BPAILICHHS
Muororpanaukn  u Tena | KonrposnbsHas paboTa 2
BpaICHUS
Pazpea 8. 14
IlepBooOpa3nas pynkumu, ee OK-01, OK-02
NpUMeHeHue
Tema 8.1 Coneprxanue yueOHOro MaTepuasa




[TepBooOpazHas ¢yHkuuu. | 3a1a4a 0 BOCCTAHOBJICHUM 3aKOHA JIBWKEHMS IO M3BECTHOM cKopocTd. IlonsTue

[IpaBuna HAXOXXJICHHs | HHTerpupoBanusi. O3HAKOMJICHHE C TIOHSATHEM HMHTErpajia U IepBOOOpa3sHOU Ui

epBOOOPaA3HBIX dbyakunn y=f(x). Pemenue 3agad Ha CBS3h MEPBOOOPA3HOM W €€ MPOU3BOJIHOM,
BBIUUCIIEHHE TMEepBOOOpa3HOl g maHHOW ¢yHKuuu. Tabmuma dopmyn s
HaxO0’KJICHUS IepBO0Opa3HbIX. M3ydyeHue npaBuia BEIYUCICHUS IEPBOOOpPa3HON 2
KomOunnpoBanHoe 3aHsTHE

Tema 8.2 Conepxanue yueOHOro MaTepuasa

[Tnomane KPMBOJIMHENHON | 3a7aun, MPUBOIAIIME K IOHITHIO ONPEACICHHOTO HMHTETpajia — O BBIYHCICHHUU

Tpaneuuu. @opmyna HeroToHa | muomany KpUBOJIMHEHHOW Tpamenuu, O TIepeMelleHud Touku. [lonarue

— JleitOaMIa ONpeAeNEHHOTO  MHTErpaa. ['eomeTpuyeckuii ©  QUIUYECKHI  CMBICH
ornpenenenHoro uHrerpana. ®opmyna Hetorona— JlelibHuna 2
KomOunnpoBanHoOe 3aHsTHE

Tema 8.3 Coneprxkanne y4eOHOr0o MaTepurana

Heonpenenennsrii u | [loHATHE HEONIPENEIEHHOIO NHTErpalla

OMPE/ICTICHHBIN HHTCTPAJIbI KoMOuHHpOBaHHOE 3aHsTHE 2

Tema 8.4 Conepxanue yueOHOro MaTepuasa

[TonsiTue 00 ompeneneHHOM | ['eoMeTpUYECKUI CMBICI ONPEICICHHOTO HHTErpaja

HHTETpajge  Kak  Iuiomanau | KoMOMHUpOBaHHOE 3aHSITHE 2

KPHUBOJIMHEWHOMN Tpanenun

Tema 8.5 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coaeprkaHue (conepxanue

OnpeneneHHbI  HMHTETpal B | NPUKJIATHOTO MOTYJIsI)

JKU3HU ['eomerpuyeckuit cmbici  omnpeneneHHoro wuHrerpana. @dopmyna Herorona -
JleiiOauMIA.
Pemienue 3a1ay Ha NpUMEHEHNUE WHTETpajia AJs BEIYUCICHHS (PU3NUYECKUX BETUUYNH
U IUIomageu 4
IIpakTuueckoe 3aHaTHe

Tema 8.6 Coneprxanue yueOHOro MaTepuasa

Pemenue 3anad. | [lepsooOpasnas ¢pynknuu. [IpaBuna HaxoxaeHus: nepBooOpa3Hbix. Ee mpumenenue

Ilepsoobpasnas ¢ynkuuu, ee | KonrponsHas pabora 2

IIPUMEHEHHE

Paznea 9. 18

Crenenn " KOPHH.

CreneHHasi QyHKIHS i OK-01, OK-02

Tema 9.1 Coneprxanue y4eOHOro MaTeprasa

CrenenHas (ynxums, €C | [TonsiTHE KOPHS N-OMl CTENEHU U3 JNEWCTBUTENIHHOrO yucia. OyHKIMU y = VX ux




CBOMCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHsI N-0il CTENEHU
KomOunnpoBanHoOe 3aHsTHE 4
Tema 9.2 Coneprxanue yueOHOro MaTepuasa
[TpeobpasoBanue BbipakeHuil | [IpeoOpa3oBaHue HPPAIIHOHATBHBIX BHIPAKECHHUI
C KOpHSIMHU N-01 CTENEeHn KomOnHupoBaHHOE 3aHITHE 4
Tema 9.3 Coneprxanne y4eOHOr0o MaTeprana
CaoiicTBa CTEIIEHH ¢ | [TonsiTue crenenu ¢ JOOBIM pallMOHAIBHBIM TMOKa3aTeneM. CTerneHHble QyHKIUH,
palMOHAIbHBIM UX CBOWCTBA U rpaQuKu
JE€UCTBUTENILHBIM KoMOuHMpOoBaHHOE 3aHATHE 2
ITOKAa3aTesIMU
Tema 9.4 Conepxanue yueOHOro MaTepuasa
Pewmenne UPPANMOHATIBHBIX | PABHOCUIIBHOCT UPPALIMOHAIBHBIX YPABHEHUNW M HEPAaBEHCTB. Meroabl uX
YpaBHEHHUH U HEPABEHCTB penienus. PenieHue nppallMoOHaIbHbBIX YPAaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsTHE 6
Tema 9.5 Coneprxanne y4eOHOr0o MaTeprana
Crenenn n kopuu. Crenennas | Onpezenenue creneHHOM (yHkuuu. Vcmonb3oBaHUE €€ CBOWMCTB NPH PELICHUU
byHKLUA YPaBHEHUW U HEPABEHCTB 2
KonTtposnbHas pabora
Pazgen 10. IToka3zareanHas 18
byHkuus
Tema 10.1 Coneprxanne y4eOHOr0o MaTeprana
[TokazarenpHas ¢QyHkiusa, ee | CTemeHb C MPOU3BONBHBIM  JICHCTBUTENBHBIM MoOKazateneM. OrmnpeneneHue
CBONCTBA MoKazaTenbHOM (DYHKIIMH, €e CBOHCTBa W TpaduK. 3HAKOMCTBO C MPHUMECHEHHEM
nokaszaTenbHON (QyHKIMH. PemieHne mokazaTeNbHBIX ypaBHEHHUH (PYHKIIMOHAIBHO-
rpa@uIecKuM METOA0M 4
KoMOuHMpoBaHHOE 3aHsTHE
Tema 10.2 Co/:[epmalfne y4eOHOro MaTepuana OK-01, OK-02
Pemenue [IOKa3aTeNbHbIX | PemieHne moka3aTeNbHBIX YpaBHEHHM METOJIOM YpaBHHMBAaHHs IOKaszaTesei,
YPaBHEHHUH U HEPABEHCTB METOJIOM BBEJECHHSI HOBOW MepeMEeHHON, (PYHKIHOHAIBHO-TPAPUUECKUM METOIOM.
Penenue nokasareabHbIX HEPABEHCTB 8
KoMOuHMpoBaHHOE 3aHsTHE
Tema 10.3 Coneprxanne y4eOHOr0o MaTeprana
Cucremsl [IOKAa3aTeNbHBIX | PeleHne cucreM nokazareiabHbIX YPAaBHEHHUM
YpaBHEHUI KomOunnpoBaHHOE 3aHsTHE 4
Tema 10.4 Conepxanue yueOHOro MaTepuasa




Pemenue 3a7ad4.
[Toka3zarenbHas QyHKIHS

PemreHne mnoka3arenbHBIX ypaBHEHUM METOJOM YPAaBHUBAaHMs IIOKa3aTeled u
METOJIOM BBEJECHHS HOBOM NEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB

KonTtponbHas pabota 2

Pazgen 11. Jlorapudmmbl. 30

Jlorapudmuyeckas GpyHKuus

Tema 11.1 Coneprxanne y4eOHOr0 MaTepurana

Jlorapugpm yuciaa. | Jlorapudm yncina. JlecAITUUHBIA U HATYPAIBbHBIN JOTapr(MBbI, YHCIIO €

JlecATHYHBIM M HaTypanbHbI | KOMOMHHpOBAaHHOE 3aHATHE

JorapuMbl, YUCIIO € 4

Tema 11.2 Coneprxanne y4eOHOr0o MaTeprana

CaoiictBa norapu¢mos. | CpoiictBa torapudmon. Oneparus JorapuGMUPOBAHHUS.

Omnepanus norapumMupoBanns | KoMOMHUPOBAHHOE 3aHATHE 6

Tema 11.3 Coneprxanne y4eOHOro MaTepurana

Jlorapudmuueckas ¢dynkuus, | Jlorapudmuueckas GpyHKIHUS U ee CBOWCTBA

ee CBOICTBa KomMbOunnpoBanHoe 3aHstue 4

Tema 11.4 Coneprxanue yueOHOro MaTepuasa

Pemenne . JIOTAPH(PMHHECKHX [Tonatue norapupmuueckoro ypaBHeHus. Omnepanus NOTEHUUPOBaHHA. Tpu

YPaBHCHUI 1 HCPABCHCTR OCHOBHBIX METOJla peLIeHUsl JorapuPMUUECKUX YpaBHEHHM: (QYHKIIHMOHAILHO- OK-01. OK-02
rpaduuecKkuii, METOJ NOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW IEPEMEHHOM. ’
Jlorapudmudeckue HepaBeHCTBA 8
KoMOuHMpoBaHHOE 3aHsTHE

Tema 11.5 Coneprxanne y4eOHOr0 MaTepurasa

Cucrembl  10rapu(pMUUECKUX | AITOPUTM pEIICHUS CHUCTEMbI yPaBHEHHUH. PaBHOCHIBHOCTH JIOrapr()MHYSCKUX

YpaBHEHUI YpaBHEHUI U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsTHE 2

Tema 11.6 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coaepkaHue (copep:xanue

Jlorapupmsl B TpUpOAEC U | MPUKJIATHOTO MOTYJIsI)

TEXHUKE [Ipumenenne norapudpma. Jlorapupmuyeckas crnmupans B npupoae. Ee
MaTeMaTHYECKHE CBOMCTBA 4
[TpakTHyeckoe 3aHsTHE

Tema 11.7 Coneprxkanne y4eOHOr0o MaTeprana

Pemenue 3anad. Jlorapudmsl. | Jlorapudmuyeckass — pyHkuus.  PemieHue — mpocTedmux — JtorapuMHYSCKUX

Jlorapudmuueckas GpyHkuus ypaBHEHHI 2
KonTtponbHas pabora

Pa3nen 12. 10 OK-01, OK-02




MHo:xecTBA. DJIeMEeHThI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MmuoxecTBa [Tousitue MuokecTBa. [TogMuoOXkecTBO. Oniepanuy ¢ MHOKECTBAMU
KoMOuHMpoBaHHOE 3aHsTHE 2
Tema 12.2 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coaepkaHue (copep:xanue
Onepanuu ¢ MHOXXECTBaMU NMPUKJIATHOTO0 MOYJIs)
Ornepanuu ¢ MHOKeCTBaMU. Penienne npukiagHbixX 3a1a4y
[IpakTrueckoe 3aHsiTHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'padmr [Tonsitue rpada. CBsa3HbIN rpad, AepeBO, ITUKI Irpad Ha MTOCKOCTH
KoMOuHMpoBaHHOE 3aHsTHE 4
Tema 12.4 Coneprxanne y4eOHOro MaTeprasa
Pemenne 3agmauy. MuoxecrtBa, | Onepanuu ¢ MHOXecTBamu. OmNUCaHUE pealbHBIX CHUTYalluid C TIOMOIIBIO
I'padsr 1 X npumMeHeHNE MHOXeCTB. [[pumenenne rpadoB K pemeHnro 3aaad
KonTposbHast paborta 2
Pazgen 13. DJIeMEeHThI 26
KOMOMHATOPUKH,
CTATHUCTUKHU U TeOpuH
BEPOATHOCTEH
Tema 13.1 Coneprxkanne y4eOHOr0o MaTeprana
OcHOBHBIE nousATus | [lepecraHoBKu, pa3MeNIeHUs, COUECTAHUS.
KOMOWHATOPUKH 4
KomOuHupoBaHHOE 3aHsTHE.
Tema 13.2 CozeprkaHue yaeOHOT0O MaTepHana OK-01, OK-02
CoOpitue, BEPOATHOCTL | COBMECTHBIE W HECOBMECTHbIE COOBbITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITHSL. Cnoxenue U | cOObITHIA. Y CIIOBHAsI BEPOSITHOCTh. 3aBHCUMBIE M HE3aBUCUMBIE COOBITUS. TeopeMsl
YMHOXEHHE BEPOATHOCTEN O BEPOSITHOCTH MPOU3BEICHUS COOBITUH. 4
KoMOuHMpoBaHHOE 3aHsTHE
Tema 13.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepKaHue (conepxanue
BeposiTHOCTB B | IPUKJIAJHOTO MOIYJIs1)
npo¢eCCHOHATBHBIX 3aauax OTHOcUTENbHAST YaCTOTa COOBITHS, CBOHCTBO €€ yCTOMYMBOCTH. CTaTUCTHYECKOE
omnpezeneHue BepossTHoCTU. O1leHKa BEPOSITHOCTH COOBITUS
KoMOuHMpoBaHHOE 3aHsTHE 4




Tema 13.4 Conepxanue yueOHOro MaTepuasa
JluckpeTHas ciy4arHasd | Buabl cioydaiiHbeix BenmduH. OmnpelneicHHe IWUCKPETHON ClIydailHOW BEJTMYMHBI.
BEIINYUHA, 3aKOH ¢c | 3akOH pacIpelesIeHUus] JUCKPETHOH clydyalHOH BenuduHbl. Ee dwncioBble
pacnpezeneHus XapaKTePUCTUKU 4
KoMOuHMpoBaHHOE 3aHsTHE
Tema 13.5 Coneprxanne y4eOHOr0 MaTepurana
3amaun MaTeMaTu4ecKon | Bapuarmmonnstii  psa.  Ilomuron wactor u  ructorpamma. CraTucTHuYecKue
CTaTUCTUKU XapaKTePUCTHUKU psJia HAOII0JaeMbIX JTaHHBIX
KoMOuHMpOBaHHOE 3aHsTHE
4
Tema 13.6 IIpogeccnoHanbHO-OpHEHTHPOBAHHOE coiepKaHue (conepxanue
CocraBienue TaOJIHILL U | NIPUKJIATHOTO MOXYJIS)
JMarpaMM Ha MPaKTHKE [lepBruynas 06paboTKa CTATUCTHUECKUX JNaHHBIX. [ paduueckoe ux MpeacTaBiIcHHE. 4
HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JTaHHBIX
KoMOuHMpoBaHHOE 3aHsTHE
Tema 13.7 Conepxanue yueOHOro MaTepuasa
Pemienne 3amad. OnemeHTH | DneMeHThl KoMOuWHaTOpuku. CoObITHE, BEpOSATHOCTH cOObITHA. CloXKeHue u
KOMOMHATOPUKH, CTATUCTHKH U | YMHOKEHHE BEPOSITHOCTEH
TEOpUHU BEPOATHOCTEN KonTponbnas pabora 2
Pasnen 14. YpaBHeHus u 28
HepaBeHCTBA
Tema 14.1 Coneprxanue yueOHOro MaTepuasa
PaBHOCUIIBHOCTH ypaBHEHMI M | PaBHOCHIIBHOCTh ypaBHCHHMH M HepaBeHCTB. OmpepeneHusi. OCHOBHBIC TEOPEMBI
HepaBeHCTB. OOLIMe METObl | paBHOCHJIBHBIX [EPEXOfaX B YpPaBHEHHSAX U HepaBeHCTBax. OOIIME METObI
pelieHus pellleHrs ypaBHEHUM: MEepexo]l OT paBeHCTBa (PYHKUUN K PaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKIIMN, METOJl Pa3NOKEHUsI Ha MHOXXHUTEIH, METOJ] BBEICHUS
HOBOU NIEpeMEHHOM, PYHKITMOHATBHO-TPa(QUIECKUN METOT
KomOuHupoBaHHOE 3aHITHE OK-01, OK-02
Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'papuueckuii Meto pemeHus | OOmUE METOBI PEIICHUS HEPABEHCTB: MEPEX0] OT CPAaBHCHHS 3HAUYCHUH ()yHKIIHH
YpaBHEHUI, HEPABEHCTB K CpaBHCHHUIO 3HAYCHHWH apryMEHTOB [UIsi MOHOTOHHBIX (YHKIUH, METOJ
WHTEPBAJIOB, PyHKIIMOHAIBHO-Tpaduieckuii metoa. I'paduueckuii MeTo| pereHus 4

YpaBHEHUI U HEPABEHCTB

KomOunMpoBaHHOE 3aHsTHE

Tema 14.3

Copep:xanne yaeOHOTO MaTepuana




YpaBHEHHsT U HEPaBEHCTBA C

Omnpenenenne Moayns. PackpeiTue Monayns no onpeneneHuro. Ilpocreiimme

MOZlyJIEM YpaBHEHHsI 1 HEPABEHCTBA ¢ MoAyleM. [IpuMeHeHue paBHOCUIIBHBIX IIEPEXOJIOB B 4
OIIPEACICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOYJIEM
KoMOuHMpoBanHOE 3aHsTHE
Tema 14.4 Coneprxanne y4eOHOr0 MaTepurana
VYpaBHeHus M HEpaBEHCTBA C | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiinie ypaBHEHHs 1 HEPABEHCTBA C MAPAMETPOM
rnapameTpamu KoMOHHUPOBaHHOE 3aHSITHE 6
Tema 14.5 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
CocraBneHne W pELICHHUE | NPUKJIATHOTO MOTYJIsI)
npodecCHOHANBHBIX 3aad C | Pemienne TEKCTOBBIX 3a/1ad MPOQECCHOHATLHOTO COIEPKAHMS
MTOMOILIBIO YPABHEHUI KomOuHupoBaHHOE 3aHITHE 8
Tema 14.6 Coneprxanne y4eOHOro MaTeprana
Pemtenune 3amau. YpaBHenus u | O0mue MeTOAbl pelIeHUs] ypaBHEHUNH. YpaBHEHHUs M HEPABEHCTBA C MOIYJIEM H C
HEPABCHCTBA rnapameTpamu
2
[IpakTrueckoe 3aHsTHE
IIpome:kyTounas arrecrauus (JK3aMeH) 6
Hroro 3a 2 cemectp: 193
Bcero: 340




3.¥YcaoBus peaju3any NporpaMMbl JUCHUATIIAHbBI

3.1 TpeGoBannss K MUHMMAJIBHOMY MATePHATbHO-TEXHUYECKOMY 00ecre4eHuIo

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIINHBI BKIFOYALT:

KaOMHET MaTeMaTUKu - Yy4yeOHas ayauTopus JJs TpPOBENEHHs: JEeKUUH (YypOKOB),
NPaKTUYECKUX 3aHATHH, IPYNIOBBIX M HMHIAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYILErOo KOHTPOJS M
IPOMEKYTOUHOU aTTeCTAllMH. OCHAILIEHHBIN 000py10BaHUEM:

- pabouee MecTO IpenoaBarers,

- IOCKa: MeJoBas,

- KOMIUIEKT MYJbTUMEAUNHOrO 000pynOBaHMS JUIsl TNPE3EHTALUU Y4yeOHOro Marepuana,
BKJTFOYAIONTUH B ce0s1: HOYTOYK IIPero/iaBatelis, IPoeKTop, IKpaH,

- MaTepuanbl: HArJIATHO-AUJAKTHUYECKUE TOCOOMs, ydeOHas, METOAMYECKas, CIpaBOYHAs
JUTEpaTypa, pa3faTOuHbIi MaTepHal; SKpaHHO-3BYKOBbIE TOCOOHUS: 3alIUCH 3aHATUH B IETCKOM Cafy.

WuTtepHer ¢ obecnieuenuem gocryna B JUOC.

3.2 Nudpopmannonnoe odecnevyenune

3.2.1 OcHoBHasl M JONOJHHUTEIbHASA y4eOHAs JUTEPATypPa IO JMCHUIIMHE

OcHoBHas1 JiuTEpaTypa

1. Kapm, A. I1. Maremartuka: 6a30Bblii ypoBeHb : yueOHOe nocodue : B 2 yactsx / A. I1.
Kapn, A. JI. Bepaep. — Mockga : [Ipocsemenue, 2024 — Yacts 1 — 2024. — 319 ¢. — ISBN 978-
5-09-108510-5. — Texkcrt : 3neKTpoHHbIH // JlaHb : 35eKTpoHHO-OuOimoreunas cucrema. — URL:
https://e.lanbook.com/book/408779. — Pexxum noctyma: 1jisi aBTOpU3. TOIB30BATEIICH.

2. Kapm, A. I1. Maremartuka: 6a30Bblii ypoBeHb : yueOHOe mocodue : B 2 yactsx / A. I1.
Kapm, A. JI. Bepaep. — Mockga : [Ipocsemenue, 2024 — Yacts 2 — 2024. — 255 ¢. — ISBN 978-
5-09-108511-2. — Texkcrt : 3neKTpoHHbIH // JlaHb : 35eKTpoHHO-OMOImoreunas cucrema. — URL:

https://e.lanbook.com/book/408782. — Pexxum moctyma: sl aBTOpU3. MOJIB30BATEIICH.

JlonoTHUTeILHAS JTUTEpPaTypa

1. bapnymkun, B. B. Marematnka. DneMeHTHI BBICIIEH MaTEMaTHUKH : YICOHHK : B 2 T.
T. 1/ B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 c. —
(Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-906923-05-9. - TekcT : 2IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1079342 — Pexxum noctymna: it aBTOpH3. MOJIb30BATEICH.

2. MaremaTtuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa u
Hauaia MatemMatudeckoro aHanusa: 10—11-e kmaccel: 6a30BbIi U YriyONEHHBINA YPOBHH : y4eOHUK /
II. A. Amumos, 0. M. Konsarun, M. B. TkauéBa, ®énoposa. — 12-e uza., crep. — Mocksa :
[Ipocsemenue, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr : snexkrpoHHbli / Jlanb :

3JIEKTpOHHO-OMOmoTeyHass cucrema. — URL: https://e.lanbook.com/book/408656. — Pexum
A0CTYyIIa: IJId aBTOPU3. MOJIb30BaTEIICH.
3. Aranacsa, JI. C. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHaJIM3a,

reomerpusi. ['eomerpusi: 10—11-if xmaccel: 6a30BbIii M yrnyOnéHHbli ypoBHH : ydeOnuk / JI. C.
Aranacsas, B. @. byry3os, C. b. Kagomues. — 12-e u3zn., crep. — Mocksa : [Ipocsemenue, 2023. —
287 ¢. — ISBN 978-5-09-112137-7. — Texkcrt : 35eKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIHOTeYHAs

cucreMa. — URL: https://e.lanbook.com/book/408659. — Pexum poctyna: st aBTOpH3.
M10JIL30BaTENICH.
4. HanasH, A. A. Maremartuka : yueOnuk / A. A. JangasH. — 3-e u3a., Ucmp. ¥ 100, —

Mocksa : UHOPA-M, 2024. — 544 c. — (Cpennee npodeccuonansuoe odpazoBanue). - ISBN 978-
5-16-012592-3. - Tekct : snextponHsid. - URL: https://znanium.ru/catalog/product/2132236. —
Pexxum noctyma: s aBTOpU3. I0JIb30BATENICH.

5. Kpemep, H.II. Marematuka [  KOJJIEMKEH:  yu4eOHHWK  JUIS  CPEIHEro
npodeccuonansHoro odpazosanwmsi / H. III. Kpemep, O.T'. Koncrantunoa, M. H. ®puaman ; moj
penakumeit H. III. Kpemepa. — 12-e u3a., mepepab. u gom. — Mocksa : M3natenscTtBo HOpaiit,
2025. — 408 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-17852-4. — TekcT :
AJICKTPOHHBINA /l O6pazoBaTenpHas maTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/560553 . — Pexum goctyna: st aBTOPHU3. MMOIb30BaTENIEH

3.2.2 DaeKTpOHHO-0HOIHOTEYHbIE CHCTEMBI, 3J1eKTPOHHbIE 0a3bl MEPHOANYECKUX
M3IAHUHI



Kaxnpiit oOyuaroniuiicss B TeueHUE BCEro mepuojaa o0ydeHHus obecreyeH WHINBUAYATbHBIM
HEOTPAHMUYEHHBIM JOCTYIIOM K D3JEKTPOHHO-OMOIIMOTEUHBIM CHUCTEMaM, OJJIEKTPOHHBIM 0Oa3am
MEPUOINYECKUX U3TaAHUM:

Hoctynubie 9bC

1. DnekTpoHHO-OnbOMIMOTEUHAast cuctema "Jlanp" - http://e.lanbook.com. JIoroBop Ne 61-EII ot
27.03.2024 r., nepuon nocryna ¢ 03.04.2024 r. mo 02.04.2025 r., Hoctyn u3 nokansHou cetn KI'TIN
KemI'V cBoOGOmHBIN, HEOTpaHWYEHHBIH, ¢ qomamrHuX [1K — aBTOpru30BaHHBI.

Komnekuuss ®@ITY 10-11 k., wmsnarensctBo «lIpocsemenue», Horosop Ne 112-EIl or
27.05.2024 r. Cpoxk netictBus gorosopa 01.08.2024-31.07.2025

2. DIIEKTPOHHO-OMOMMOTEUHAsl cucTeMa «3HaHUyM» - www.znanium.com. JloroBop Ne 216
76¢ ot 18.03.2024, nepuox noctyna c¢ 18.03.2024 r. mo 17.03.2025 r. [HocTym w3 JIOKaIbHOU CETH
KI'TIN KemI'Y cBoOGomHBIN, HEOTpaHWUYEHHBIH, ¢ qomammHuX [TK — aBTOpHu30BaHHBIN.

3. DnextpoHHO-OMOAMOTeyHast cuctema «tOpait» -  http://urait.ru . Horoop Ne EIIOI-
223/2024 ot 01.02.2023 r., nmepuoxa goctymna ¢ 17.02.2024 r. mo 16.02.2025 r. JlocTyn u3 JOKaJIbHON
cetu KI'TIN KemI'Y cBoGoaubIi, ¢ qomamnux [1K — aBTOpH30BaHHBIN.

Kpome Toro, nmmga CTyaeHTOB M MpenojaBaTesieil JOCTYIMHBI pecypchl MeKBY30BCKOM
anekTpoHHoi 6ubmuorekn (MOB) (https://icdlib.nspu.ru/), ba3sl naHHBIX IepHOANYECKUX U3MaHMid East
View (https:/dlib.eastview.com/browse), Hay4noit anekrponHoit 6ndmuoteku (https://www.elibrary.ru/),
Koncopunyma ceteBbix asekTpoHHBIX 0nbanoTek (COB) - https://seb.e.lanbook.com/ .

JuaexkTpoHHast oudmorexa KI'TIN KemIY

Onexrponnas oudmnoreka KI'TIW KemI'V : caiit / Ky36acckuii ryMaHuTapHO-TIeJarorn4eCKuii
uHctutyr ®I'BOY BO «KemepoBckuii rocynapcTBeHHBI YHUBEpcUTeT», Hayunas OuOmmoTeka. —
HoBoky3nenk, 2021. — URL: https://elib.nbikemsu.ru/MegaPro/Web. - Pexum pocryma: ams
3apEerucTpup. Mojap3oBaTenaei. — TEKCT : 3IEKTPOHHBIM.

ba3bl JaHHBIX EPUOAUYECCKUX U3IAHUM

1. DnexTpoHHas MOJHOTEKCTOBas 0a3a JAHHBIX MEPUOANMYECKUX M3AAHUN MO OOLIECTBEHHBIM
u rymanutapabiM Haykam OOO «MBUC», https://dlib.eastview.com. loroop Ne  308-I1 ot
27.12.2023 r nepuon noamucku ¢ 01.01.2024 r. mo 31.12.2024 r., mocTyn OpeaoOCTaBISETCS W3
nokansHOM cetn KI'TIN KemI'V.

2. Hayunas »snextpoHHass OuOimoreka — http://elibrary.ru. JlocTym K OTAEIbHBIM
NEPUOANYECKUM H3JIaHusAM. JlocTyn K OTAENBHBIM NEpHOAUYEeCKUM u3aaHusM. J[lorosop Ne SU-
365/2024 ot 28.12.2023 1. mepwon mommucku c¢ 01.01.2024 r. mo 31.12.2024 r. MHocrtym
ABTOPU30BaHHBIN.

3. MexBy3oBckasi anekTpoHHas oubnuorexka (MObB) - https://icdlib.nspu.ru. KI'TIM KemI'Y
SIBJSIETCS. y4acTHUKOM H moib3oBateieM MOb. JloroBop Ne 34 ot 30.09.2020 r. (morosop
oeccpounsni). Jloctyn u3 sokanmbHOUM cetu KITIM KemI'Y cBoGomuwiii, ¢ momamuux [IK —
aBTOPU30BaHHBIN.

4. Dnexrponnas oubauoreka KI'TIM KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web .

3.2.3 Oo0pa3oBareibHbIe pecypchbl U NpodeccuoHAIbHBIE 0a3bI JAHHBIX

1. Hayuynas menmarormyeckas snekTpoHHas OubOnuoreka : caiit / ®I'HY «Hayunas
nemarorudeckass OubOmmoreka wmenm K. J[. Ymmuckoro» PAO. — MockBa, 2015. — URL:
http://elib.gnpbu.ru. — Pexxum goctyna: cBOOOAHBIN. - TEKCT : 3IEKTPOHHBIN.

2. DenepanbHblii mopraa «Poccuiickoe o6pa3oBaHue» — MOPTAJ MPEACTABISAET COOOM

€IMHOE OKHO JIOCTYyTa K WH()OPMAIMOHHBIM pecypcaM U 0a3y HaHHBIX myOnukanuii. Pexxum mocryma:
http://www.edu.ru/ loctyn cBOOOTHBIH.

3. Enunbnii uHpopManmoHHbIi oOpasoBaresabHblii nmopraia Kys30acca — mnopran
SBJISICTCSI  OTKPBITOM  WH(OPMAIMOHHO-00pA30BaTEIPHOM  CpelloM, TMpeaHA3HAYCHHOW IS
OpTaHM3aIMN CETEBOI0 B3aUMOJICHCTBUSI BCEX CyOBEKTOB 00pa3oBaTeNbHOU Cdepbl peruoHa: OT
OpraHoOB yIpaBjieHHs o00pa3oBaHHMEM 0 OOy4aromMxcsi M UX poauTenei. Pexum nocryna:
https://portal.kuz-edu.ru/ JlocTym cBOOOTHBIA.

33 O0mme TpeOOBaHMS K OPraHU3alMi 00pa30BaTeJIbHOI0 Mpomecca

B conmepxanum mnporpaMMmbl MPEAyCMOTPEHO MOCIIEIOBATEIbHOE COTJIaCOBaHUE H3y4yaeMOro
MaTepuaia € JAPYTMMH JUCHUIUIMHAMU/TIPO(ECCUOHATBHBIMU  MOAYJSIMH ~ Yy4eOHOro IjlaHa




CIICOHaJIbHOCTH.

Teopernueckue 3aHATUS TPOBOIATCS B (opMe JEKIHM pa3IuyHOrO BHMIA, B TOM 4YHCIE
MHTEPAKTUBHBIX, Tpo0ieMHbIX. Coaepxanue U GOpMbI MPAKTUYECKON pabOThI OMPEIENIEHbI C YUETOM
HE00XO0/IMMOCTH aKTHBU3UPOBATh MMO3HABATENBHYIO IEATEIBHOCTh oOyuatommxcs. Ha npaktnyeckux
3aHATUSAX BBIMOJHSIOTCS NMUCbMEHHBIE U YCTHBIE 3aJaHusl, TpeOyrollue MHOTOACIEeKTHOTO aHaIu3a

Pa3IMYHBIX CUTYaIUH, perieHus npodeccuoHaIbHO-OPHEHTUPOBAHHBIX 3a/1a4.
4. KOHTPOJIb U OlleHKA Pe3yJIbTATOB OCBOCHH S TUCIIHIIJIHHbI
Tabnuua 3

Pezynomamur 00yuenua

Dopmut u memoowl
KOHMPOJis U OUEeHKU

pe3ynsmamog
00yuenus
IlepeyeHb 3HAHUI, 0OCBAaMBAaEMbIX B PAMKAX AUCHUILIMHBI: Texywui
- HCTOPHIO Pa3BUTHS MOHATHS YUCIIA, CO3NaHN MaTEMaTUYECKOT O aHAIN3a, KOHmpOJb
BO3HUKHOBEHUS U Pa3BUTHsI T€OMETPUH; Oyenxa
- YHUBEPCAJIBbHBIN XapaKTep 3aKOHOB JIOTMKA MaTeMaTUYECKUX PACCYKIACHUMU, | pe3yibmamos
UX IPUMEHUMOCTH BO BCEX 00JIACTSIX YEJIOBEUECKOH J1eATEIbHOCTH; 8bINOIHEHUS
- 3HaYEHUE MAaTEMaTUYECKON HAyKH Ul peIeHUs 3a/1a4, BOZHUKAIOIUX B NPAKMUYECKux
TEOpUU U NPAKTHUKE; 3a0anul
- IKPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh IPUMEHEHUSI MAaTEMATUYECKUX Yemuwui onpoc
METO/IOB K aHAJIN3Y U UCCIIEA0BAaHUIO ITPOLIECCOB U ABJICHUN B IPUPOJIE U Iucomennuiui
oOmecTne. onpoc
IlepeyeHb yMeHHii, OCBAaUBaeMbIX B paMKaX IMCUMILIHHbI: Koumponvnuvie
- BBITOJIHATH apu(METHYECKHE JCHCTBUS HaJl YNCIIaMHU; pabomoi
- HaXOJIUTh NPUOIMKEHHbIE 3HAYCHUS BEJIMYUH U MOTPEIIHOCTH IIpomesicymounutii
BBIYMCIICHUI; KOHmMPOJib
- CpaBHHMBATh YMCJIOBBIE BBIPAKEHUS; 3auem c oyenxoti
- IPOU3BOJIUTH apUPMETUUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU; OK3amen

- BBITOJIHATH Pe00pa30BaHus BEIPAKECHUN, TPUMEHSS (OPMYJIbI, CBSI3aHHbIE
CO CBOMCTBaMU CTEMNEHEeH, JorapruMoB, TPUTOHOMETPUUECKUX (PYHKITHI;

- CTPOUTD IpaduKu U3yYSHHBIX (PYHKLUH, ONPEAEATh 110 rpaduKy CBOCTBa
byHKIINIH;

- pemarth palroHaJIbHbIE, TOKa3aTelbHbIE, JorapupMUUECKuE,
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABCHCTBA, a TAK)KE MX CHCTEMBI;

- HAXOAWUTh MPOU3BOIHBIE (DYHKITHIA;

- UCTIOJIH30BATh IPOU3BOHYIO ISl H3yYCHHSI CBOMCTB (DYHKIIUN U
HOCTPOCHUS T'PaHUKOB;

- UCTIOJIK30BAaTh Tpadbl IPU PEIICHUH 3a/1a4;

- pemarthb MpocTeiirne KOMOMHATOPHBIE 3a/1a4H;

- OTIEPUPOBATH MOHATUSIMHE: CpeHee apu(pMeTHIecKoe, MeTuaHa,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaYCHUs, pa3Max, AUCIEPCHs;

- U3BJICKATh, UHTEPIIPETHPOBATh HH(POPMAIIHIO, IPEACTABICHHYIO B
TabIMIax, Ha IUarpamMMmax, rpaukax, OTpakarollyio CBOMCTBA peaIbHbBIX
MPOIECCOB U SIBJICHUI;

- OTMCHIBATh B3aUMHOE PACHOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

- QHAJIM3UPOBATH B MPOCTEHIINX CIIydasiX B3aMMHOE PACIIONIOKEHHE 00BEKTOB
B TIPOCTPAHCTRBE;

- 1300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE TETIa,

- BBITTOJIHATB Y€PTEXKH 10 YCIOBHSIM 33]1ad.
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