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Pabouas mporpamma TUCHMIUTMHBI cocTaBiieHa Ha ocHoBaHuU TpeOoBanuit ®I'OC CIIO u ydyeGHOrO ItaHa
OIIOII no npodeccuu 35.01.19 Macrtep camoBO-IapKOBOTo U JIAHAIIA(THOTO CTPOUTEIHCTBA

PaGouas nporpaMmma IUCHUIIMHBI PACCMOTpPEHA:

Ha 3ac€aHuUu Ka(i)eﬂpbl MaTeMaTI/IKI/I, (bI/I?;I/IKI/I 1 MAaTEMATUYCCKOTI'O MOACTIMPOBAHUA
HaumeHo8aHue Kagheopul

18 nexabps 2024 r. mpotokon Ne 5 3aB. kadenpoii _Pemernukosa E.B.
@.H1.0.

Ha 3aCeTaHUU METOINICCKOM KOMUCCUU (aKyIbTeTa MHHOPMATUKU, MATEMATUKHI U SKOHOMUKH
HauMeHo8aHue paxKyrbmema

16 ssaBapst 2025 r. mpotokon Ne 4 [Mpencenarens MK Kubunosa U.A.
@.U.0.

VTBepkaeHa YYeHbIM COBETOM  (akyiabreTa (U3MYECKOW KyJIbTYphl, €CTCCTBO3SHAHUS U
MIPUPOJIOTIONB30BaHUA (TIPOTOKONI YdeHoro coBeTa (akymnprera No 7 ot 23.01.20251.) mns OIIOIT 2025 roxa

Habopa Ha 2025 — 2026 y4eOHbIN Tox 1o npodeccuu 35.01.19 Mactep cagoBo-IapkoBOTO U JTaHAIA(GTHOTO
CTPOUTENILCTBA, HANIPABICHHOCTH «MacTep 1eKOpaTHBHOTO I[BETOBOICTBAY.

OpnobOpena Ha 3acemannu Meroamdeckor xkomuccnn OOKEIL (mpoTokonm MeTomundeckod KOMUCCHH
daxynpTera Ne 4 ot 23.01.2025 1.)

I'ox Hayana moAroToBKH MO yaeOHOMY rmaHy: 2025.
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1.IlacnopT paGoyeii mporpaMMbl AUCHHUILINHBI

11 OobsacTh NpuMeHeHus1 padoyeil NPOrpaMMbl AUCHUNIMHBI

Pabouas mnporpaMma IUCHMIUIMHBI SIBISIETCS YacTbl0 OCHOBHOH MpodecCHOHANbHOM
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeIHEro Mpo(ecCHOHAIBHOIO 00pa3oBaHUs IO CIEUUATbHOCTH
35.01.19 Macrep cagoBo-niapkoBoro u Jianamadtaoro crpourenscTsa (nainee OIIOIT CITO).

12 MecTo  IMCUMIUIMHBI B CTPYKTYpPe  OCHOBHOWH  mpodeccCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero NpodeccuoHaAJIBLHOro0 06pa30BaHUA

Jucrummuaa OYI1.07 Maremaruka siBasieTCsl 00s3aTEIbHOM 4acThi0 00IIe00pa30BaTeILHOTO
yaebHoro nukia OITOIT CIIO no npodeccun 35.01.19 Mactep cagoBo-niapKoBOTo U JTaHIIAPTHOTO
CTPOUTEIILCTBA.

Hucummummaa OVIL.07 Marematnka oOecrneunBaeT (GOpMHUpPOBaHUE OOIMIMX KOMIIETEHIHHA
OK 01 u OK 2 B cootBercTBuu ¢ DenepanbHbIM rocyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
(®I'OC CIIO) no mpodeccuu 35.01.19 Macrep cagoBo-nIapKOBOTO U JIAHIIIA(GTHOTO CTPOUTEIHCTBA.

JucuunnuHa u3ydaercs B 1-2 cemecTpax nepBoro Kypca.

1.3 Heau n 321244 AUCHUILIMHBI - TPeOOBAHMS K pe3yJIbTAaTaM OCBOECHUS

B pesynbTaTe ocBoeHUs yueOHOM TUCIIUILTUHBI O0YYArOIIANACS JOJDKEH

yMeThb:

- BBITIOJIHATH apu(PMETHUCCKUE NCUCTBUS HAJl YUCIIAMU;

- HaXOJIUTh NPUOIMKEHHbIE 3HAYCHHS] BEIMYMH U MTOTPEIIHOCTH BHIYHCICHUM;

- CpaBHMBATh YHMCJIOBBIC BHIPAKEHNUS,

- MPOU3BOJUTH apu(PMeTHYECKue NeUCTBUS C KOMIUIEKCHBIMU YHCIaMH;

- BBIMIOJHSATH MpeoOpa3oBaHusl BRIpAKEHUH, MPUMEHsIsl GOpMyIIbl, CBSI3aHHBIE CO CBOMCTBaAMHU
CTETIeHEH, JTOrapru(MOB, TPUTOHOMETPHUIECKUX (DYHKIIHIA;

- CTPOUTH TpadUKK U3YYCHHBIX (PYHKIUN, ONIPEAeATh MO rpaduKy CBOMCTBa (YHKIUI;

- pemarh palMOHAIBHBIC, IIOKa3aTelIbHbIC, JIOTapU(OMUUYECKUE, TPUTOHOMETPUUICCKUE
YpaBHEHHUS U HEPABEHCTBA, a TAKXKE UX CHCTEMBI;

- HAXOAUTh MPOU3BOJIHBIE (PYHKIIUIA;

- HCTIOJIb30BATh MPOU3BOIHYIO TSl H3yUEHUs CBOMCTB (PYHKIIMI U TOCTPOEHUS TpaUKOB;

- HCTIONB30BaTh rpadbl MpU PEIICHUH 33714,

- pemiath npocTeiiie KOMOMHATOPHBIE 3a1a4H,;

- ONEpUPOBATh MOHATHSAMU: CpeAHee apuPMeTHIECKOE, MeIMaHa, HauOoJIbIlIee U HAMMEHBIIIEe
3HA4YEHMS, pa3Max, JUCIIEPCHS;

- WU3BJIEKaTh, WMHTEPHPETUPOBATH HWH(OpPMAIMIO, TPEJICTaBIEHHYI0O B Tabimuiax, Ha
JIuarpaMmmax, rpadukax, oTpaXkarolryro CBONCTBA peaIbHBIX TIPOIIECCOB U SIBJICHUI;

- ONHUCBHIBaTh B3aMMHOE PAaCIHOJIO)KEHUE MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXKJIEHUS 00 3TOM PacroIOKCHUH;

- aQHANM3HUPOBATh B TNPOCTEHIINX CIydasxX B3aMMHOE pACIONOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- 1300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU U KPYTIIbIE TENa;

- BBITIOJIHATH YEPTEKHU 10 YCIOBUAM 3a/1ad.

3HATH:

- ICTOPHIO Pa3BUTHS MOHATHUS YNCIIA, CO3aHHUS MATEMAaTHIECKOTO aHAIN3a, BOSHUKHOBEHHS 1
pPa3BUTHS TEOMETPUH;

- YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKH MaTEeMaTHYECKHUX PACCYKICHHH, WX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUYECKOU JIeATENHHOCTH;

- 3HAYCHHE MAaTeMAaTHYEeCKOM HAyKH JUIsl PEeHIeHHs 3a7ad, BO3HUKAMIIMNX B TEOPUU U
MPaKTHUKE;

- MHAPOTY W B TO K€ BPEMs OTPAHUUYCHHOCTh NMPUMEHEHHUS MAaTEeMAaTHUYECKHUX METOJI0OB K
aHAJIM3Y U UCCIEAOBAaHUIO MPOIIECCOB U SIBJICHUN B IPUPOJIE U O0IIECTBE.

B pesynbraTe 0CBOCHHMS AUCHUIUIMHEI Y 00ydaromuxcst popMupyroTcs o0mre KOMNeTeHIIUH:

OK 1. BpiOupare cmocoObsl pemieHus 3aga4  Opo(ecCHOHATbHON — MEATeThHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2. MHcmonws3oBaTh COBPEMEHHBIC CpEACTBA IIOMCKA, aHalW3a W WHTEPIPETALNH
uHpopManui M WHOOPMALMOHHBIC TEXHOJIIOTUM JJisl BBINOJHEHUS 337a4 MPodecCHOHATBHOM
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JESITEIIbHOCTH.
14 Kosmn4yecTBO 4acoB Ha 0cBOeHHUE Padoyeil MPOrpaMMbl 1M CIUANJINHbBI
— MaKCHMaJIbHOM y4eOHOH Harpysku oOydaromierocs — 340 akaJeMHYEeCKHX 4YacoB, B TOM

quce:

— 00s13aTeNbHON ayIUTOPHON yueOHOH Harpy3ku oOydatomerocs: — 340 qacos.

2.CTpyKTYypa U coJep:kaHue JUCHUILIHHBI

2.1 O0beM THCHMILIMHBI M BUABI y4e0HOIi padoThI

Tabmua 1

. O0beMm yacoB
Buj yueOHoi1 padoThl
1 cemecTp 2 ceMecTp

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 147 193

B TOM YHUCJIE:

JIEKIIUA 96 128

IPAKTUYECKHUE 3aHSITUSI 31 27
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
(conep:xaHue NPUKJIATHOTO MOAYJISA)

MPAKTHYCCKHUE 3aHATHS 20 32
[IpomexyTouHas aTTeCTALMS: 3auem c OyeHKou IK3amMen

6

Hroro: 340




2.2 TemaTnuyeckuii J1aH U COAEPKAHNE TN CHUTITUHbBI

Tab6mua 2

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO ecCuoHAIBHO-

HaumeHnoBaHue pa3jesoB u N O6bem ®opmupyemble
Tem OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4ACOB KOMITETCHITHH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

OCHOBHOe co/Iep:KaHue 1 cemecTp

Pasnea 1. IloBTOpenne Kypca 20

MAaTeMaTHKHU OCHOBHOM

IIKOJIBI

Tema 1.1 Coneprkanue yd4eOHOro MaTepuania

Iens m 3amaunm maremaTtuky | basoBble 3HaHMA W yMEHUS 10O MaTeMaTHKe B MPO(ECCHOHAIBPHOW U B

[P OCBOCHMHU CIELIMAIBHOCTU | TOBCEIHEBHOMN JACATEIHHOCTH. 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 1.2 Coneprkanue ydeOHOro MaTepuania

Yucna u BEIYUCTICHMS. | JIeHiCTBUS Ha/l MOJIOKUTEIHHBIMU U OTPUILIATEIHHBIMU YHUCIAMH, OOBIKHOBEHHBIMU U

Bripaxenus U | IECATUYHBIMH APOOSIMHU. 2

peoOpa3oBaHus JleWicTBUS cO cTeneHsIMU, (OPMYJIbI COKPALIEHHOTO YMHOKEHHSI.
KomOuHMpoBaHHOE 3aHATHE

Tema 1.3. IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue

I'eomeTpus Ha TIOCKOCTH NPHUKJIATHOTO MOAYJISA) OK-01, OK-02
Bunbl mnockux GuUryp v ux miomaib. 2
[IpakTKO-OpHEHTHPOBAHHbIE 337]aUul B Kypce T€OMETPUH Ha INIOCKOCTH
[IpakTHueckoe 3aHsATHE

Tema 1.4 Coneprxkanne y4eOHOr0o MaTepuana

IIporieHTHBIE BEIUNCIIEHUS ITpocTble MpOLEHTHI, pa3Hble criocoObl UX BhIYMCIeHUs. CI10KHbIE IPOIICHTHI 4
KomOuHMpoBaHHOE 3aHATHE

Tema 1.5 Conepxanue yueOHOro MaTepuasa

VYpaBHEHHUsI U HEPABEHCTBA Jluneiinble, KBaJpaTHbIE, APOOHO-IMHEITHbIE YpPaBHEHUS M HEPABEHCTBA 2
[IpakTueckoe 3aHATHE

Tema 1.6 Coneprxkanne y4eOHOr0 MaTepuana

Cucrembl YpaBHEHUU u | CriocoObI peleHns CUCTeM JIMHEWHBIX ypaBHeHui. [lonsarus: matpuma 2x2 u 3x3,

HEPaBEHCTB onpeaenuTens Marpuipl. Merton I'aycca. CucTeMbl HEIMHEHHBIX YpaBHEHUM. 6

CucTeMbl HEPAaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE




Tema 1.7 Coneprxanue yueOHOro MaTepuasa
BxonHOM KOHTPOIIBL Bouucnenuss u npeoOpa3oBaHus. YpaBHEHHs U HepaBeHCTBa. ['eomeTpust Ha
IJIOCKOCTH 2
KonrtposnbHast pabota
Paznen 2 IIpsimbie u 20
IUIOCKOCTH B NMIPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuasia
OcHoBHbIE nousaTus | [Ipeaqmer crepeomerpur. OCHOBHBIE TOHATUSA (TOYKa, IMpsiMas, IUIOCKOCTD,
crepeomerpun. Pacnonoxenue | mpocrpanctBo). OCHOBHBIE — aKCHOMBI  cTepeoMeTpuu.  [lepecekaromimecs, 2
MPSIMBIX U IIJIOCKOCTEN napajuleJibHble M CKpeuuBarouiyecst  npsimble.  [Ipu3Hak u  CBOWCTBO
CKpeIMBaIUXCs NpsMbiX. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPBHI.
KoMOnHMpOBaHHOE 3aHITHE
Tema 2.2. Copepxanne yaeOHOro Marepuaa
[TapannensHOCTH npsMeIX, | [TapamiensHble npsmas u miaockocTs. Omnpexpenenue. Ilpusnak. CpoiictBa (c
psIMON U IJIOCKOCTH, | TokazarenbcTBoM). [lapamnensubie minockoctu. Onpenenenue. [Ipusnak. CpoiicTBa
IIJIOCKOCTEMN (c noxazatenbcTBoM). Terpasap u ero snemeHThl. [lapamnenenumen u ero 6
snemeHThl. CBOKCTBA MPOTUBOIOJIOKHBIX TPAaHEH U JUaroHaljel mapasuiesiernure/a.
[Toctpoenue ceuenuii. Pemenue 3amay.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa OK-01, OK-02
[lepnieH TUKYISPHOCTD [lepnennukynspubie npsmble. llapamiensHble npsMble, NEPHEHAUKYISPHBIE K
NPSMBIX, IPAMOU M IIJIOCKOCTH, | IUIOCKOCTU.  IIpu3Hak  MepneHAMKYJISpHOCTH  OpSAMOM M IIJIOCKOCTH.
IIJIOCKOCTEN JlokazarenbcTBO. Ilepnenaukynsap n HakioHHas. llepneHAMKYISIpHBIE TUIOCKOCTH. 2
IIpu3Hak nepneHMKyISIpHOCTH III0CKOCTEN. [loka3aTenbeTBo.
PaccrosiHus B pocTpaHCTBE
KomOuHupoBaHHOE 3aHATHE
Tema 2.4. Coneprxanne yu4eOHOT0 MaTepurana
Teopema 0 Tpex v
e PICHIMEYIAPAX Teopema o Tpex mnepneHAuKyspax. JlokazareiabCTBO. YTrosl MEXIy HpsIMOW U 4
IJIOCKOCTBI0. YTOJI MEXAY MIIOCKOCTSIMU
KomOuHupoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue
[TapanneneHeie, NPHUKJIAAHOT0 MOAYJISA)
MepIEeHIUKYIISIPHBIE, AxcuoMbl  crepeomerpuu. llepneHauKyJIsspHOCTE HpSMOM M IUIOCKOCTH,
CKPEILMBAOIINECS TIPSIMbIE napayieNbHOCTb JIBYX MPSIMBIX, HEPIIECHIUKYISPHBIX IUIOCKOCTH, 4

MEPIEHANKYIISPHOCTD INIOCKOCTEN




[IpakTHueckoe 3aHsATHE

Tema 2.6. Copepxanne yaeOHOro MaTepuana
Pemienne 3amay. Ilpsamele u | PacmonoxeHue NpsMBIX M IUIOCKOCTEH B MpocTpaHCTBE. [lepneHnuKyIIpHOCTh U 2
IJIOCKOCTH B IIPOCTPAHCTBE NapaJuIeJIbHOCTb NPSIMBIX U II10ckocTel. CkpermuBaromuecs npsiMbie
KonTponbhas pabora
Paznen 3. Koopamnarbl u 16
BEKTOPbI
Tema 3.1 Coneprxkanue ydeOHOro MaTepuasia
JlekapToBbl  KOOpAMHATBl B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCTBe. [Ipocreiiimme 3amaun B KOOpIWHATAX.
MIPOCTPAHCTBE. Paccrosinue | PaccTosiHue MexXIly JBYMS TOUYKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka 4
MOIKILY — ABYMA - TOUKAMH. Komb6unupoBanHoe 3anstue
Koopaunatst CepeHbI
OTpe3Ka
Tema 3.2 Copepxanne yaeOHOro Marepuasa
BexTopsl B mpocTpaHCTBE. Bextopel B mpoctpanctBe. Clio)KeHHE U BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
Yrom  Mexay — BEKTOpaMHu. | BeKTopa Ha umcio. KommmanapHsie BeKTOphl. CKalIsipHOE MPOU3BEICHIE BEKTOPOB. 6
CkansipHoe npoussesieHue | PasnoskeHne BeKTopa Mo TpeM HeKOMIUIaHApHBIM BeKkTopaM. KoopauHaTel BeKTOpa,
BEKTOPOB CKaJISIPHOE MPOU3BEICHNUE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAMHU, YIoOj
MEXJly MPSIMON M IVIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y paBHEHHUE IIJIOCKOCTH.
[ eOMETPUYECKHIi CMBICT OIPEAETUTENS 2X2 OK-01, OK-02
KomOuHupoBaHHOE 3aHATHE
Tema 3.3 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
[IpakTHKO-OpUEHTHUPOBAHHbIE | MPHUKJIAJIHOIO0 MOKYJIS) 4
3ajaud  Ha  KoopauHaTtHOW | KoopamHaTHas 1iIoCKOCTh. BerymcieHne paccTOSHUN W TUIOMIAJCH HA TIOCKOCTH.
IJIOCKOCTH KonnyecTBeHHBIE pacueThl
[IpakTHueckoe 3aHsATHE
Tema 3.4 Conepxanue yueOHOro MaTepuasa
Pemenne 3amau. Koopaunatsl | JlekapTOBBI KOOpAMHATHI B IpOCTpaHCcTBE. BekTopsl B mpoctpaHcTBe. ClnokeHue u
U BEKTOPBI BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha yuciio. KoMIaHapHble BEKTOpHI.
CkansipHoe Pasnoxxenune 2

MPOU3BEJAEHUE  BEKTOPOB. BEKTOpa IO TpeEM
HEKOMIUIaHApHBbIM BeKTOpaMm. [Ipocteiimume 3amaunm B koopauHatax. KoopauHats
BEKTOPA, PACCTOSIHUE MEXKIY TOUKAMHU, KOOPAUHATHI CEPEAUHBI OTPE3KA, CKAISIPHOE
MPOU3BEJICHHE BEKTOPOB B KOOpJMHATAX, YroJl MEXKIY BEKTOpPAMH, Yroid MEXIY
MPSAMOM U TUNIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU

KontponbHas padota




Pasnen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpnueckne
GyHKun
Tema 4.1 Coneprxkanue ydeOHOro MaTepuasa
Tpuronomerpuueckue Panuannas mepa yrina. IIoBopoT Touku BOKpYr Hadana koopauHat. OnpezneneHue
byHKIMN IPOM3BOJIBHOIO | CUHYCa, KOCUHYCA, TAHI'€HCA M KOTAHI€HCa. 3HAKU CHHYCa, KOCHMHYCa, TAaHI'€HCa U 4
yriaa, uucna. PaguanHas M | KoTaHTeHCa MO YETBEPTSAM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpagycHas Mepa yria Y KOTaHI'€HCOM OJTHOTO ¥ TOT'O e yria
KomOuHupoBaHHOE 3aHATHE
Tema 4.2 Copepxanue yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O
TPUTOHOMETPUYECKHE U - o.. PopMyIIbl IPUBEICHUS 4
TOXKJIECTBA. KomOunupoBanHoe 3aHsTHE
DopMyJIbl IPUBEACHHUS
Tema 4.3 Copepxanne yaeOHOro Marepuaa
Cunyc, kocuHyc, TanreHc | Cymma u pasHocTh cuHycoB. CymMMa W pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMEI M Pa3HOCTH JIBYX yIJIOB | ABOWHOro yrina. @opmynbl mojJoBUHHOro yria. IlpeoOpazoBaHusi cyMMbl
CuHyc M KOCHHYC JBOMHOIO | TPHTOHOMETPHYECKHX (YHKIMH B NPOM3BEJCHHWE M TIPOU3BEACHUS B CYMMY. 8
yria. Gopmyssl MOJIOBMHHOIO | BelpakeHre TPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHTEHC ITOJIOBHHHOTO
yriaa aprymenTa. IIpeoGpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BbIpAXKEHUH
KoMOuHMpoBaHHOE 3aHSATHE
Tema 4.4 Conepxkanue yueOHOro MaTepuasa
OyHKIUH, ux cBoiicTBa. | O0JIaCTh ONpPEECIICHUS] 1 MHOXKECTBO 3HaueHHi (QyHKiuil. YETHOCTh, HEYETHOCTD,
CrniocoObl 3a1anust pyHKIHIA nepruoanIHOCTh QyHKIMH. CriocoOsl 3a1anus GyHKIUN 2
KomOuHupoBaHHOE 3aHATHE
Tema 4.5 Coneprxkanne y4eOHOro MaTeprana
Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIHUH.
GyHkuuHM, uX CcBOMCTBA M | YUETHOCTH, HEUETHOCTD, IEPUOIMYHOCTh TPUTOHOMETpUYecKuX (yHkuuii. CBoicTBa 2
rpaduKu u rpaduku QyHKIHMHA y = cos X, y =sin X, y =tg X, y = ctg X.
KomOuHupoBaHHOE 3aHATHE
Tema 4.6 Conepxanue yueOHOro MaTepuasa
[IpeoOpa3zoBanue rpadukoB | CkaTHe U pacTsuKEHHE TPad)UKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPHUYECKHUX [TpeoOpazoBanue rpad kOB TPUTOHOMETPUYECKUX (PYHKIUI
byHKIMi KOMOMHUPOBAHHOE 3aHATHE 2

OK-01, OK-02




Tema 4.7
OnucaHue MPOU3BOJICTBEHHBIX

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
NMPUKJIATHOTO MOYJIAA)

coJeprkaHue (conpep:kanue

IIPOLIECCOB c nmomoIeio | Mcrnonb3oBaHue CBOWCTB TPUTOHOMETpUUYECKUX (GYHKIUH B MpodeccroHambHBIX 4
rpadukoB GyHKIHMI 3a/1auax
[IpakTuueckoe 3aHATHE
Tema 4.8 Copepxanne yaeOHOro MaTepuana
OOparnble OO6parnbie TpuronomeTpuueckue GyHkuun. Mx cBoicTBa u rpaduxu
TPUTOHOMETPUUECKHE 2
byHKIHIH KoMOuHMpOBaHHOE 3aHATHE
Tema 4.9 Copepxanne yaeOHOro Marepuasa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
ypaBHEHHsI 1 HEPAaBEHCTBA Pemienne TpPUTOHOMETPUYECKHX YPaBHEHHWH OCHOBHBIX THIIOB: TpOCTEHIINe
TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJAILIMECS K KBaJpaTHBIM, peliaeMble 8
Pa3I0KEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiime TPUrOHOMETPUYECKHUE HEPABEHCTBA
KomOuHupoBaHHOE 3aHSTHE.
Tema 4.10 Copepxanne yaeOHOro MaTepuaa
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH 2
TPUTOHOMETPHUYECKUX KomOunupoBanHoe 3aHATHE
ypaBHEHHH
Tema 4.11 Coneprxkanne y4eOHOro MaTepuana
Pemienne  3amad.  ocHOBBI | [IpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpa)KEHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHEHUH M HEPABEHCTB B TOM YHCIE C HCIIOJIb30BAaHHEM 2
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.
byHKITUN KonTponbHas padbota
Paspeua S. 11
KommiekcHble unciia
Tema 5.1 Conepxanue yueOHOro MaTepuasa
KomriekcHeie yncna [Tonsite komriuiekcHoro yucia. ComnpsikeHHble KOMIUIEKCHbIE YHClla, MOJYJIb M
apryMeHT KOMIUIEKCHOro uyucina. @dopma 3amucu  KOMIUIEKCHOTO — 4HCla 5 OK-01. OK-02
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anreOpandeckas). Apudmerndeckue ’
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
KomOuHUpOBaHHOE 3aHATHE
Tema 5.2 Coneprxanne y4eOHOro MaTepurana
IIpuMeHeHHEe  KOMILICKCHBIX | BeIOMHEHNME  pacyeToB C  MOMOIIBIO  KOMIUIGKCHBIX — yHcel.  [Ipumepst
qrce MCI0JIb30BAaHUS KOMIUIEKCHBIX YHCE 6




KoMOuHMpOBaHHOE 3aHATHE

Paznen 6. IlpousBognas 40
GyHKIUM, ee NPUMEHEHUE
Tema 6.1 Copepxanne yaeOHOro MaTepuana
ITonsitue NPOM3BOAHOM. | OnpeaeneHne YHCIOBOM IOCIEeI0BAaTeILHOCTH M CIIOCOOBI ee 3amanusi. CBoiicTBa
DopmyIsl u IIpaBUJIa | YUCIIOBBIX IOcieaoBareabHocTed. OnpeneneHne mnpenena IMocie0BaTeIbHOCTH.
auddepeHIpoBaHUS Boeruncnenue  npepenoB  mocienoBatenbHocTeil.  Ilpemen  gyHkumm  Ha 2
6eckoneunoctu. [Ipenen pynkmum B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuuMu. 3ajnaud, MNPUBOIAIIME K IOHATHIO Mpou3BoAHOW. Ormpenenenue
IIPOU3BOJIHOM. AJITOPUTM OTHICKAHUSI IPOU3BOAHOMN
KomOuHupoBaHHOE 3aHsTHE
Tema 6.2 Conepxanne yaeOHOro MaTepuaa
IIpousBonHbIe cymmMmel, | @opmyasl quddepennponanus. Ipasuia nuddepenunpoBanus 6
Pa3HOCTH npousBeneHus, | KoMOMHUpOBaHHOE 3aHATHE
4aCTHOTO
Tema 6.3 Copepxanue yaeOHOro Marepuaa
IIpousBoaHbIe Onpenenenue cnoxHoil pynkuuu. [Ipon3BosHas TpUTOHOMETPUUYECKUX (YHKIUH.
TPUTOHOMETPUUECKHUX ITpon3BosiHas CI0KHOU (PYHKIIUU
(GyHKIM. IIponsBonHas | KoMOMHUPOBAHHOE 3aHATHE 6
CII0KHOU (DYHKIIUU
Tema 6.4 Coneprxanne ydeOHOT0 MaTepuana
lloHdTHE 0  HETPEPHIBHOCTH ITonatue HenpepriBHOM (yHKIuM. CBolicTBa HempepblBHOM (yHKIUU. CBs3b
GymxmmE. Meron mHTepraros MEX/1y HEMPEephIBHOCTHIO U U PepeHnpyeMocThi0 (PYHKIIUU B TOUKE. AJIITOPUTM 2
pELIEHNs] HEPABEHCTB METOI0M UHTEPBAJIOB
KomOuHupoBaHHOE 3aHATHE
Tema 6.5 Coneprxkanne y4eOHOro MaTeprana
I'eomerpuueckuii u | 'eoMeTpuyecknii CMBICI TNPOU3BOAHON (YHKIMHM — YIJIOBOH KO3((UIMEHT
buznueckuit CMBICH | KacaTeJbHON K rpaduky (yHKIUU B TOYKE. YpaBHEHHUE KacaTelbHOU K rpauky
IIPOU3BOTHOM (GyHKIMU. AJTOPUTM COCTAaBIIEHUS YPaBHEHUs KacaTelbHOW K rpaduky (QpyHKUIUH
y=f(x) 4
KomOuHUpOBaHHOE 3aHATHE
Tema 6.6 Coneprkanue y4eOHOro MaTepuraa
DU3NYECKUI cMBICIT | Du3nyecknii (MEXaHUYECKUH) CMBICT TMPOM3BOJHONM — MTHOBEHHAsi CKOPOCTh B

OK-01, OK-02




MIPOU3BOAHOMN B | MOMEHT BpeMeHH t: v =S’ (1)

npodeccuoHabHBIX 3aja4ax [IpakTuueckoe 3aHATHE 2

Tema 6.7 Coneprxkanue y4eOHOro MaTepuasia

MOHOTOHHOCTh GbyHxuuy. | Bozpacranue u yObIBaHHE (QYHKIHH, COOTBETCTBHE BO3PACTAHHsS U YyOBIBAHHUS

Touku sxkcTpemMyma ¢byHKuMu 3HaKy npou3BofgHOW. [loHsiTHe ™NPOW3BOMHON BBICHIETO MOPSIKa,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha 4
oTpe3ke. 3aJaud Ha MaKCUMyM U MHHMMYM. [loHsTHE acHMMITOTBHI, COCOOBI WX
orpeniesieHusl. ANTOpUTM HCClenoBaHUs (YHKIMM M MOCTPOEHHs ee rpaduka c
MTOMOIIIbIO TPOU3BOAHON. IpoOHO-TMHEHHAsS PYHKITUS
KoMOnHMpOBaHHOE 3aHITHE

Tewma 6.8 Copep:xanue yueOHOro MaTepuana

UccnepoBanue QyHkumdi u

OCTpOeHHE rpaduKoB HccnenoBanue QpyHKIMKM HA MOHOTOHHOCTH M ITOCTPOCHHE I'PaUKOB. 4
KoMOnHMpOBaHHOE 3aHITHE

Tema 6.9 Haubonbmee u | Comepxkanue yueOHOro MaTepuana

HalMEHbIIIEE 3Ha4yeHus | Haxoxxaenne HawOONBIIET0 W HAMMEHBIIETO 3HAYCHWH (QYHKIMH, TOCTPOCHHUE

byHKIUN rpadMKOB MHOTOWJICHOB C MCIIOJIb30BAHHUEM alliapara MaTeMaTUYECKOro aHalu3a 2
KomOuHMpoBaHHOE 3aHATHE

Tema 6.10 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue

HaxoxneHve  ONTUMAIBbHOTO | NPUKJIAAHOTO MOAYJISA)

pesyaprara ¢ nomoulbio | Haumensliee u HanOoibliee 3HaueHNe QyHKIMH 6

NPOU3BOJHON B NPAKTUYECKHX | [IpakTUYeCcKOe 3aHATHE

3aayax

Tema 6.11 Coneprxkanne y4eOHOro MaTepuana

Pemenne 3anau. Ilpoussoanas | @opmynsl U npasuina auddepenuupobanus. VccnenoBanrne GyHKINUNA ¢ TOMOIIBIO

GbyHKIIUY, €e TPUMEHEHNE npou3BoHOM. Haubosbiiee 1 HauMeHblee 3HaueHus: QyHKIIUU 2
KonTponbHas pabota

IIpoMe:xxyTOYHAs aTTeCTALMA: 324€T C OLCHKOMI

Hroro 3a 1 cemectp: 147

2 cemecTp

Pazgen 7. 43

MHOrorpaHHdKH H  TeJa

BpAalleHHSA OK-01, OK-02

Tema 7.1 Conepxanue yueOHOro MaTepuasa

Bepmunbl,  pebpa, rpanu | [lorsitue mMHOTOrpaHHWKa. Ero snemeHTHI: BepuHbl, peOpa, rpanu. JluaroHamib.

MHOT'OIpaHHUKa CeueHue. BollykJible 1 HEBBINTYKJIbIE MHOTOTPAaHHUKHU




KoMOuHMpOBaHHOE 3aHATHE

Tema 7.2 Copepxanne yaeOHOro MaTepuana
IIpusma, ee cocrasomue, | [Tonstue npusmel. Ee ocHOBaHus u OGokoBble TpaHu. Bwicora mpusmel. [Ipsmas u
CCYCHHUE. IIpsmas U | HaKJIOHHas npusmMa. [IpaBunibHas npusma. Ee ceueHue
MIpaBWJIbHAS IPU3MBI KomMOuHrpoBaHHOE 3aHATHE
Tema 7.3 Copepxanne yaeOHOro MaTepuana
[Mapannenenunen, KyO. | [lapamienenunen, CBOMCTBAa MPSMOYTOJBHOrO mMapawienenunena, kyo. CeueHue
Ceuenue Ky0Oa, | ky0a, mapasuienenuneaa
napajuiefienunena KomMOuHMpoBaHHOE 3aHATHE
Tema 7.4 Conepxanue yueOHOro MaTepuasa
ITupamuna, ee cocrasisomue, | [lupamuga u  ee smemeHTsl. Ceyenne mnwpamunbl. l[lpaBwibHas mUpaMuza.
CeueHue. IIpaBunbHas | YceueHHas nupamuaa
[HpaMHAa. ¥cedenHas Komb6unupoBanHoe 3anstue
nupamMuia
Tema 7.5 Copepxanne yaeOHOro Marepuaa
BbokoBas u nojHas | [Tnomane 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, IHPAMHUIbI
MIOBEPXHOCTh npu3mMbl, | KoMOMHMpPOBAaHHOE 3aHSATHE
MTUPAMHU/IBI
Tema 7.6 Coneprxkanne y4eOHOro MaTepuana
Cummerpus B Ky6e, | CHMMeTpUsl OTHOCHUTEIBHO TOYKH, MPSIMOM, MiIockoctu. CuMmerpusi B KyoOe,
napajuiesienunese, IpU3Me, | napaielenune/ie, Npu3Me, TupaMue
nupamuse KomOuHupoBaHHOE 3aHATHE
Tema 7.7 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
[Ipumepbl  cuMMeTpuil B | IPUKJIAJIHOTO MOKYJIS)
npodeccun CumMMeTpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHyeckoe 3aHsTHe
Tema 7.8 Conepxanue yueOHOro MaTepuasa

[IpaBuibHBIE MHOTOTPAHHUKH,
HUX CBOMCTBa

ITonsTie IMMPAaBUJIBHOI'O MHOT'OI'paHHHUKA. CBoiicTBa IMPAaBUJIbHBIX MHOT'OI'PaHHUKOB

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.9
[unuHap, ero coCTaBISOIINE.
Ceuenune nuauHIpA

Coaepkanrie yu4eOHOro MaTeprasa

Hunuuap u ero snemedTsl. CedeHne MUIUHAPA (MTapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nunmHapa

KomOuHMpoBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrasistommue.

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NMPUKJIATHOTO MOYJIAA)

coJeprkaHue (comep:kanue




Ceuenue koHyca

Konyc u ero oanementel. CeueHue KoHyca (MapajlIeIbHOE OCHOBAaHHUIO U

MIPOXO/Isilliee Yepe3 BepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca 2
[IpakTuueckoe 3aHATHE
Tema 7.11 Copepxanne yueOHOT0 MaTepuana
VYceuennblii koHnyc. Ceuenue | YcedeHnsblii konyc. Ero oOpasyrormias u Beicota. Ce4eHHe yCeUYEeHHOr0 KOHyca
YCEUEHHOI'0 KOHYyca KomOuHupOBaHHOE 3aHATHE 2
Tema 7.12 Coneprxkanue ydeOHOro MaTepuasia
[ap u cdepa, ux ceueHust ap u cdepa. Bzaumuoe pacronoxxenue cepsl U miaockoctu. CeueHue 1mapa,
chepsl 2
KomM0unrpoBaHHOE 3aHsATHE
Tema 7.13 Copepxanne yaeOHOro MaTepuaa
[Tonarue 00 oObeme Tena. | [lonstue 06 obObeme Tena. OObeM KyOa M MPSIMOYTOJBHOIO Mapauiesenune/a.
OTtHoleHue 00beMOB | O0ObeM mpu3Mbl W IWiaMHApPA. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEl. 4
MOI00OHBIX TEJ ["'eoMeTprUyeCcKUil CMBICH ONPeeNuTeNs 3-ro mopsaKa
KomOuHupOoBaHHOE 3aHATHE
Tema 7.14 Copepxanue yueOHOro MaTepuana
Obpemsl A THIOWAMH | 56y embr mpamumbl 1 KOHyca. O6beM mapa. IlTomamm moBepXHOCTeil el 2
MIOBEPXHOCTEH Tel
KomOuHupoBaHHOE 3aHATHE
Tema 7.15 Coneprxkanne y4eOHOro MaTepuana
Kom6unaiyu MHOrorpanHukoB | KoMOMHAIIMK TeOMETPHYECKUX TEI
U TeJl BpalleHus KoMOuHHpoBaHHOE 3aHATHE 4
Tema 7.16 Coneprxkanue y4eOHOro MaTepuana
I'eomerpuueckne komOuHanuu | Mcronb3oBaHHe KOMOWHAIMH MHOTOTPAHHUKOB W Tell BPAlICHHS B MPAKTHUKO-
Ha MPaKTHKE OpPHEHTHPOBAHHBIX 33]1auax
KoMOuHMpoBaHHOE 3aHATHE 4
Tema 7.17 Coneprxkanne y4eOHOro MaTeprana
Pemenue 3a1a4. | O0BEeMBI U TIIOIIAIU TTOBEPXHOCTH MHOTOTPAaHHUKOB M TEJ BPAIICHHS
Mmuororpanaukn  u tena | KonrponsHas pabora 2
BpalllCHUS
Pa3pnea 8. 14
IlepBooOpa3nas pyHkuum, ee OK-01, OK-02
npUMeHeHHe
Tema 8.1 Copepxanne yueOHOTo MaTepuana




[TepBooOpaznas ¢yHkmu. | 3agaya O BOCCTAHOBIICHMM 3aKOHA JIBWXKEHMS IO M3BECTHOM ckopocTd. IlonsTue

[IpaBuna HAXO0XJAEeHUs | UHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM HMHTErpaja W MepBOOOpa3HOM AJis

1epBOOOpa3HBIX ¢bynkuu y=f(x). Pemenne 3amad Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOJIHOM,
BBIYMCIICHHE TIEPBOOOpa3HON i1 JaHHOW GyHKImMH. Tabmuma dopMyn s
HaXOXKJCHHS NepBO0Opa3HbIX. M3ydyeHune npaBuiia BRIYUCICHUS IEPBOOOPA3HOIM 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 8.2 Coneprxkanue y4eOHOro MaTepuasa

[Tnomane KPUBOJIMHENHON | 3a7jauu, MPUBOIAIINE K IMOHATUIO ONPEACICHHOTO0 MHTErpaja — O BBIYHCICHHUU

Ttpaneuuu. @opmyna HploTOHA | miom@aan KPUBOJIMHCHHOW  Tpamenud, O IepeMEIIeHHMH TOYKH. I[loHsaThe

— JleitOHMIa OINpeAeIEHHOr0  MHTErpaja. l'eomerpuueckuii ¥ (QU3MYECKUH  CMBICTT
omnpezaeneHHoro uurerpana. @opmyna Hetotona— Jleitbnuia 2
KoMOnHMpOBaHHOE 3aHITHE

Tema 8.3 Copepxanue yueOHOro MaTepuana

Heonpenenennslii u | [loHsiTHe HeONpeIeIeHHOT0 HHTErpaja

OIPEJICIICHHBIA HHTETPAJTbI KoMOnHMpOBaHHOE 3aHITHE 2

Tewma 8.4 Copepxanue yueOHOro MaTepuana

ITonsiTne 00 omnpeneneHHOM | ['eoMeTpUYECKUI CMBICI ONPEICICHHOIO HHTErpaia

UHTErpane  Kak  Iwiomand | KoMOMHHpOBaHHOE 3aHATHE 2

KPUBOJIMHEHHOM Tpanenuu

Tema 8.5 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue

OnpeneneHHblil  UHTETpaJl B | NPUKJIAJAHOTO MOAYJISA)

KU3ZHU I'eomeTprueckuii cMmbICa oOmpeneseHHoro wuHrerpana. Popmyna HeroTrona -
JleitOHuna.
Pemenne 3a1au Ha mpuMeHEHNE UHTETpalia Jisl BEIUMCICHUS (U3NUYECKUX BEIUYUH
U IJI0IIAen 4
[IpakTueckoe 3aHATHE

Tema 8.6 Conepxanue yueOHOro MaTepuasa

Pemenne 3ajna4. | [lepooOpa3nas pynkuuu. [TpaBuia HaxoxieHus: neppooOpasHbiX. Ee mpruMeHeHue

Ilepoobpasnas ¢ynkumu, ee | KonrponsHas pabora 2

IIPUMEHEHUE

Paznen 9. 18

Crenenn U KOpPHH.

Crenennasi QyHKIuUs i OK-01, OK-02

Tema 9.1 Coneprxkanue y4eOHOro MaTepurana

Crenennas GyHkys, ce | TTonsiTHe KOPHS N-0Oi CTENEH! M3 JeHCTBUTENBHOTO uncna. OyHkmmn v = VX nx




CBOMCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHSI N-0i CTENEHU
KoMOuHHPOBaHHOE 3aHSTHE 4
Tema 9.2 Coneprxkanue y4eOHOro MaTepuasia
[IpeoOpazoBanue BblpaskeHuil | [Ipeodpa3oBaHre HPPANMOHATIBHBIX BBIPKECHHUI
C KOpPHSIMH N-Ol CTENEHU KomMOuHMpoBaHHOE 3aHATHE 4
Tema 9.3 Copepxanne yaeOHOro MaTepuana
CoiicTBa CTETeHU ¢ | [lonstue crenenu c JArOOBIM pallMOHATIBHBIM MOKa3aTeneM. CTeneHHble (QyHKIUH,
paloHaIbHBIM UX CBOMCTBA M rpaduku
NeHCTBUTEIHHBIM KomOunupoBanHoe 3aHsTHE 2
1OKAa3aTeISIMU
Tema 9.4 Copepxanue yueOHOTo MaTepuana
Pemienne  uppanuoHanbHbIX | PABHOCHIBHOCTh HpPpAIMOHAIBHBIX YPaBHEHHH W HEPaBEHCTB. MeTOonabl HX
ypaBHEHU U HEPABEHCTB peuieHus. Penienne nppalmoHaabHbIX YPaBHEHUI U HEPABEHCTB
KomOunrpoBaHHoe 3aHsATHE 6
Tema 9.5 Copepxanne yaeOHOro MaTepuaa
Crenenu u kopHu. Crenennas | OnpezaencHue creneHHoW (yHKImH. Vcmonbp30BaHHE €€ CBOWCTB TPU PEHICHUU
byHKIUSA ypaBHEHHI U HEPABEHCTB 2
KonTtposnbHas pabota
Paznen 10. IlokasarenbHas 18
GyHKuusn
Tema 10.1 Coneprkanne yd4eOHOro MaTepuana
[ToxazarenpHas ¢yHkiuda, ee | CTeneHb ¢ TNPOM3BONBHBIM  JICHCTBUTENBHBIM IMOKa3zaTeneM. OrmpeaeneHue
CBOMCTBA MIOKa3aTeabHOW (YHKIMM, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C HPUMEHEHUEM
nokaszaTtenabHoM (yHKIMM. PemieHne mokaszaTelbHBIX ypaBHEHUH (PyHKIMOHAIBHO-
rpagMYECKUM METOJIOM 4
KomOuHupoBaHHOE 3aHATHE
Tema 10.2 Coz[epmaII{)He y4eOGHOro MaTepHana OK-01, OK-02
Pemenue NOKa3aTebHbIX | Pemenne moka3aTenbHBIX YPaBHEHUI METOAOM ypaBHUBAHMs IOKa3aTesei,
YpaBHEHUI U HEPABEHCTB METOJIOM BBEJEHHUS HOBOW MepeMeHHOW, (PyHKINOHAIbHO-TPAPUUECKIM METOJOM.
Perienue nokazaTesbHbIX HEPABEHCTB 8
KomOuHupoBaHHOE 3aHATHE
Tema 10.3 Coneprxkanne y4eOHOT0 MaTepuaa
Cuctemsl IIOKAa3aTeNbHBIX | PelieHne cucTeM NoKa3aTeabHbIX YPaBHEHUM
YpaBHEHUU KomOuHMpOBaHHOE 3aHATHE 4
Tema 10.4 Copepxanne yueOHOT0 MaTepuana




Pemenue 3a/1a4.
[TokazaTenbHast GyHKIHS

PemreHne mnoka3arenbHBIX YpaBHEHUM METOJOM YpaBHUBAaHUs IIOKa3aTeled U
METOJIOM BBEJICHHsI HOBOM IIEPEMEHHOM. PelleHne noka3zaTenbHblX HEPABEHCTB

KontposbHas pabora 2

Pazgen 11. Jlorapu¢gmsl. 30

Jlorapupmuyueckas pyHkums

Tema 11.1 Copepxanne yaeOHOro MaTepuana

Jlorapudpm yucna. | Jlorapudwm uncna. JlecITHIHBINA U HATYypaJbHBIHN JIOrapu(MBbI, YUCIIO €

JlecATHYHbIM M HaTypalbHbli | KOMOMHHpPOBAaHHOE 3aHATHE

JIoTapu(dMBbl, YUCIIO € 4

Tema 11.2 Copepxanne yaeOHOro MaTepuaa

CoiicTBa norapu¢mos. | CpoiictBa sjorapudmon. Onepanus JorapuGMUpOBaHHUSI.

Onepanus norapudmupoBanust | KoMOMHUPOBAHHOE 3aHATHE 6

Tema 11.3 Copepxanne yaeOHOro Marepuaa

Jlorapupmuueckas  pynkuus, | JlJorapubmudeckas GyHKIHS U €€ CBOUCTBA

€€ CBOMCTBa KomOuHupoBaHHOE 3aHATHE 4

Tema 11.4 Copep:xanue yueOHOro MaTepuana

Pemerne . NOrapUOMUICCKIX 1o orye norapudmuyueckoro ypaBHeHus. Omnepainus NOTEeHUHpPOBaHHS. Tpu

YPaBHCHUM H HCPABCHCTB OCHOBHBIX METOAA PEMICHHS JOTapUPMHUECKUX ypaBHEHHH: (YHKIIMOHAIBHO- OK-01. OK-02
rpaduyeckuii, METOJ MNOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW NEPEMEHHOM. ’
Jlorapudmuueckrue HepaBeHCTBA 8
KomOuHupoBaHHOE 3aHTHE

Tema 11.5 Coneprxkanne y4eOHOro Matepuana

Cucrembl  n0rapu()MHUUECKUX | AJTOPUTM PEIICHUS CHUCTEMbI YpaBHEHHH. PaBHOCHIBHOCTH JOTapu()MHUSCKHX

YpaBHEHUU YpaBHEHUU U HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE 2

Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxanue

Jlorapudmbl B mpupose U | NPUKJIATHOTO MOTYJIsA)

TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas cnupainb B npupone. Ee
MaTeMaTHYeCKHEe CBOICTBA 4
[TpakTudeckoe 3aHATHe

Tema 11.7 Coneprxkanne y4eOHOT0 MaTepuaa

Pemenue 3agau. Jlorapudmel | Jlorapudmudeckass — ¢yHkiws.  PerreHwe  mpocTedmmx — JgorapuGMHUECKHX

Jlorapudmuueckas GyHkuus YpaBHEHHU 2
KonrtposnbHast pabota

Paznea 12. 10 OK-01, OK-02




MHoxecTBa. DJIeMeHThI
Teopuu rpados
Tema 12.1 Coneprkanue y4eOHOro MaTepuaia
MHoxecTBa [Tonsitue MuoxecTBa. [loamuoxkecTBo. Onepaliu ¢ MHOKECTBAMU
KomMOuHrpoBaHHOE 3aHATHE 2
Tema 12.2 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onepanuu ¢ MHOXECTBAaMH NPHUKJIATHOTO MOAYJIsSA)
Onepauuu ¢ MHOXecTBaMU. PelieHue npukiajHbIX 3a1au
[IpakTuueckoe 3aHATHE 2
Tema 12.3 Copepxanue yueOHOro MaTepuana
I'pader [Tonsitue rpada. Ces3HbI rpad, 1epeBo, MUK rpad Ha TUIOCKOCTH
KomM0unrpoBaHHoe 3aHsATHE 4
Tema 12.4 Copepxanne yaeOHOro MaTepuaa
Pemenne 3agmay. Muoxectsa, | Onepauuu ¢ MHOXecTBaMU. OnucaHHe pealbHBIX CHTyallMii C I[OMOIIBIO
I'padsl 1 X npruMeHeHne MHOXecTB. [Ipumenenune rpadoB K penieHuto 3aaad
KonTponbHas pabota 2
Paznen 13. 9JIeMeHThI 26
KOMOHWHATOPHKH,
CTATUCTHKHU " TeOpuM
BEpPOsATHOCTEM
Tema 13.1 Coneprxkanne y4eOHOro MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeELICHMs], COUECTaHUS.
KOMOMHAaTOPUKHU 4
KomOuHupOoBaHHOE 3aHsTHE.
Tema 13.2 CozeprkaHue yueOHOro MaTepHana OK-01, OK-02
CoOpiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CyMMBbI
COOBITHS. Cnoxenue U | COOBITHH. YCIIOBHAs BEPOSITHOCTh. 3aBUCHMBbIE M HE3aBHCUMBIE COOBITHS. TeopeMsl
YMHOXEHHUE BEPOSTHOCTEN 0 BEPOSITHOCTH MPOU3BEICHUS COOBITHH. 4
KomOuHupoBaHHOE 3aHATHE
Tema 13.3 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJepiKaHue (conep:xanue
BepositHOCTB B | IPUKJIAJHOT0 MOAYJIs1)
npo¢eCCHOHATBHBIX 3aauax OTHocHTeNbHAs YacToTa COOBITHS, CBOWCTBO €€ ycToiumBOoCcTH. CTaTHCTHYECKOE
omnpezeneHue BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITHUS
KoMOuHMpOBaHHOE 3aHATHE 4




Tema 13.4 Coneprxanue yueOHOro MaTepuasa
JluckperHas ciy4aiinas | Bugsl ciydaitabix BenumuuH. OmnpenelieHHe TUCKPETHOW CIy4aHON BEIMYHHBI.
BEJIMYMHA, 3aKOH ee | 3aKkoH pachpeAesieHus JUCKPETHOM ciiydyalHOW BenuunHbl. Ee 4ucioBbie
pacnpezeneHus XapaKTEPUCTUKHU 4
KomOuHupoBaHHOE 3aHsTHE
Tema 13.5 Copepxanne yaeOHOro MaTepuana
3anauu MaTeMaTu4eckoi | Bapumanmonnsiii  psin.  [lomuron wdwactor wu  rucrorpamma. CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTHUKH Psijia HAOII01aeMbIX JaHHBIX
KomOuHupoBaHHoe 3aHsTHE
4
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiepKaHue (comepxanme
CocraBiienue TabsInI U | IPUKJIATHOTO0 MOIYJISA)
quarpamMm Ha IIPaKTHKe IlepBuynas 06paboTKa CTAaTUCTHYECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIeHUE. 4
HaxosxieHne CpeIHUX XapaKTEPUCTHK, HA0JIF0JaeMbIX JTaHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tema 13.7 Coneprxkanue y4eOHOro MaTepuania
Pemenne 3amay. OnemeHTHI | DnemMeHThl kKoMOuHatopuku. CoObITHE, BEpOSTHOCTH CcOObITHS. CIIOXKCHUE |
KOMOMHATOPHUKH, CTATUCTHKH U | YMHO)KEHHE BEPOSITHOCTEH
TEOPUHU BEPOSATHOCTEN KonTponbHas padbota 2
Pasnen 14. YpaBHeHuss mu 28
HepaBeHCTBA
Tema 14.1 Conepxkanue yueOHOro MaTepuasa
PaBHOCHIBHOCTE ypaBHEHMH M | PaBHOCHIBHOCTh ypaBHEHHMH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
HepaBeHCTB. OOHIME METOABI | PaBHOCWIIBHBIX MEpPEeX0/aX B ypaBHEHMSAX W HepaBeHCTBaX. OOIIHE METO.bI
pelieHus pellleHns ypaBHEHUM: Nepexo]] OT paBeHCTBAa (PYHKLIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLUH, METOJl Pa3loKeHUsI Ha MHOXXHTEIH, METOJ] BBEICHUS
HOBOM MEPEeMEHHOM, PYHKIMOHAIbHO-TpadhuYeCcKUil METO
KomOuHupoBaHHOE 3aHATHE OK-01, OK-02
Tema 14.2 Conepxanue yueOHOro MaTepuasa
I'padpnaeckuit meron pemenuns | OOIIKME METOIBI PEIICHNST HEPABESHCTB: MEPEXO0J OT CPABHEHUS 3HAUCHHUN (DyHKIIMI
YpaBHEHUI, HEPABEHCTB K CpaBHEHMIO 3HAUEHWH apryMEeHTOB JJs MOHOTOHHBIX (YHKLUUH, METOX
MHTEpBaJIOB, (pyHKIMOHANBHO-Tpaduueckuil meto. ['paduyeckuit Meron pemeHus 4

yYpaBHEHMI U HEPABEHCTB

KomOuHMpoBaHHOE 3aHATHE

Tema 14.3

Copepxanne yueOHOTo MaTepuana




VYpaBHEHHs M HEPABEHCTBA C

Onpenenenne Moxayns. Packpeitue Moxayns mno onpeneneHuro. IIpocreiimme

MOAYJIEM YpaBHEHHUs M HEpaBEHCTBA ¢ MoayieM. IIpumeHneHrne paBHOCHUIIBHBIX MEPEXOJ0B B 4
OIIpE/ICJICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJAYJIEM
KomMOuHrpoBaHHOE 3aHATHE
Tewma 14.4 Copepxanne yueOHOTo MaTepuana
VYpaBHeHus M HepaBeHCTBA C | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiinire ypaBHEHHs 1 HEPABEHCTBA C MapaMeTPOM
napameTpamu KomOuHupOBaHHOE 3aHATHE 6
Tema 14.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue
CocraBieHne W pelleHUE | NPUKJIATHOT0 MOAYJISA)
npodecCHOHANbHBIX 3aJad ¢ | Pemienue TEKCTOBBIX 3a/1au MPOeCCHOHATBHOTO COIEPKAHHMS
IIOMOILBIO YPaBHEHUIN KomM0uHrpoBaHHOE 3aHATHE 8
Tewma 14.6 Copepxanne yaeOHOro MaTepuaa
Pemenne 3anay. YpaBHeHus u | OOmmue MeTONbl pelIeHUs] ypaBHEHUN. YpaBHEHHUS U HEPABEHCTBA C MOJAYJEM H C
HEpaBEHCTBA napameTpamu
2
[IpakTHueckoe 3aHsATHE
IIpomexyTounas arrecranus (Jk3amMeH) 6
Hroro 3a 2 cemecTp: 193
Bcero: 340




3. YcaoBus peajn3anuu NporpaMMbl THCHUTITHHBI

3.1 TpedoBaHNsi K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHUYECKOMY O0ecne4YeHH 0

MatepuaabHO-TEXHHUYECKOE 00eCTIeYeHIE TUCITUTUTMHBI BKITIOYACT:

KaGuner matematuku, ayauropusi Ne 216. Criennanu3upoBaHHass MHOTO(YHKIIMOHAIbHAS
yueOHasi ayquTOpHs IJs TPOBEACHUS YYEOHBIX 3aHATUH JIGKIIMOHHOTO THUIA, CEMHUHAPCKOTO
(IIpaKTUYECKOr0) THUIA, TPYIIOBBIX W WHAMBHUIYATbHBIX KOHCYJbTAIlMil, TEKYLIEro KOHTPOJS U
MPOMEKYTOUHOM aTTeCTalluk, B TOM 4YHUCJIE JUIsi OpraHU3alMd MPaKTUYECKOW IMOJATOTOBKHU
oOyyJaronuxcs.

Ilepeuens ocnogHo20 060py0osanus. CTONBI A 00YYAIOIIMXCS; CTYJbs A1 00YYarOIINXCs;
CTOJ Il MEJarorM4ecKoro pabOTHHKA; CTYJ IS MEAarorn4eckoro pabOTHHKA; JOCKa MEIoBas;
kadenpa; KOMIObIOTEp AJS MpernojaBaTelisi ¢ BO3MOXKHOCTbIO MOJKIIOUeHHs K ceTu «/HTepHeT» u
obOecrieueHreM JIOCTyIa B IJICKTPOHHYI WH(OPMAIMOHHO-00pa30BaTEeLHYIO CpPEAy BY3a; JOCKa
MHTEPAKTUBHAs, IPOEKTOP; aKyCTUYECKasi CUCTEMa; SKpaH.

Crnenuaju3upoBaHHAsT MHOTO(pYHKIHOHAJIbHAS y4yeOHAsl ayaquTOpPHUs, ayauTopusi Ne
307. Cnenmanu3upoBaHHas MHOTO(QYHKIIMOHAIbHAS y4eOHAas ay TUTOPHS IS TPOBEACHUS YICOHBIX
3aHATUN  JICKIMOHHOTO  THUIMA, CEMUHAPCKOro  (IPaKTUYECKOro) THUMA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIIUH, TEKYIIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTEeCTAIH, B TOM YHCIIe
JUTSL OPTaHU3AIUHY TIPAKTHYECKOH MOATOTOBKU 00YYarOIIIXCS.

Ilepeuens ocHoHo20 060pY006anUs. CTONBI A O0YYAIOIIMXCS; CTYJbs A1 00YYaroINXCs;
CTOJI JJIsl TIEaroruueckoro paboTHUKA; CTYJ JJIA MEeAaroruueckoro paboTHHKA; TOCKa MapKEpHO-
MeJIOBasi; KOMIIBIOTEP JIJIsl MPEroAaBaTelisi ¢ BO3MOXXHOCThIO MOJKIIOYeHHs K cetu «HTepHeT» u
obOecrieueHreM JIO0CTymna B JICKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIBHYIO CpPEeIy BYy3a; JKpaH;
MPOEKTOP.

IMomemenue A1 caMOCTOATEIbHON padoThI 00ydaromuxcs, ayauropus Ne 311.

Ilepeuenv ocnoenoco 060pyOosanus. CTONBI I O0YYAIOUIUXCS; CTYJbS JUIS OOYYaroIIUXCs; CTOJ
JUTSL TIEAarOTHIECKOTO pabOTHHKA; CTYIN IS MEJarorn4eckoro pabOTHUKA; HOYTOYK UTSl TPEToaaBaTeis ¢
BO3MO>XXHOCTBIO IIOAKIOYCHHSA K CCTH «I/IHTepHeT» H o0ecrieueHueM A0CTyna B OJCKTPOHHYIO
MHPOPMAIMOHHO-00pa30BaTEeNFHYI0 CpEely BY3a, KOMIBIOTEPH Al OOYyYaromMXCS C BO3MOXKHOCTBIO
HNOAKIKYCHHUA K CCTH «I/IHTepHeT» 1 obecreyeHHueM A0CTyINla B DJJICKTPOHHYIO I/IH(i)OpMaI_II/IOHHO-
o0pa3oBaTenbHYIO Cpey By3a; JOCKa MEJIOBas; IKpaH; IPOEKTOpP.

3.2 NndopmannonHoe odbecrneyeHue

3.21 OcHoBHas ¥ JOMOJHUTEIbHAS YUeOHas JUTepaTypa Mo AUCHHUIIHHE

OcHoBHasi InTEepaTypa

1. Kapn, A. II. MaremaTtuka: 6a30Bblii ypoBeHb : yueOHOe nocodue : B 2 yactax / A. IL.
Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemenue, 2024 — Yactp 1 — 2024. — 319 ¢. — ISBN 978-
5-09-108510-5. — Texkcr : anexTpoHHbIH // JlaHb : 35eKTpoHHO-OMOMMoTevynas cucrema. — URL:
https://e.lanbook.com/book/408779. — Pexxum moctyna: it aBTOPH3. MOJIB30BATEIICH.

2. Kapn, A. I1. MaremaTtuka: 6a30Bblii ypoBeHb : yueOHOe nocodue : B 2 yactax / A. IL.
Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemenue, 2024 — Yactp 2 — 2024. — 255 ¢. — ISBN 978-
5-09-108511-2. — Texkcr : anekTpoHHbIH // JlaHb : 3nekTpoHHO-OMOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/408782. — Pexxum moctyna: uist aBTOPH3. MOJIb30BATEICH.

JdomosHuTeIbHAS JIUTEPATypa

1. Bapnymikun, B. B. Maremaruka. D1eMeHTHI BbICIIEH MaTeMaTHKH : y4eOHUK : B 2 T.
T. 1/ B. B. bapnymikun, A. A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 c. —
(Cpennee npodeccuonansnoe odpazoBanue). - ISBN 978-5-906923-05-9. - TekcT : 3neKTpOHHBIH. -
URL.: https://znanium.ru/catalog/product/1079342 — Pexwum A0CTyIa: IjIsl aBTOPHU3. TOJIb30BaTEIICH.

2. MaremaTuka: anrebpa ¥ Hadajga MaTeMaTHYECKOro aHaiM3a, reoMeTpus. Airedpa u
Hayaja MaTemaTuueckoro ananmza: 10—11-e kiaccel: 6a30BbIi U yrayOnEHHBIN yPOBHY : Y4eOHUK /
. A. Amumos, 0. M. Konsrun, M. B. Tkaué€sa, ®&énopoBa. — 12-¢ uzn., crep. — Mocksa :
[Tpocsemenne, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr : snektponHbi / Jlanb :
ANEKTpOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/408656. — Pexum
JOCTYTIA: JIISl aBTOPH3. TIOJTH30BATENECH.



https://e.lanbook.com/book/408779
https://e.lanbook.com/book/408782
https://znanium.ru/catalog/product/1079342
https://e.lanbook.com/book/408656

3. AranacsH, JI. C. Maremaruka: anrebpa W Hadajga MaTeMaTUYECKOTO aHAlW3a,
reometpus. ['eomerpusi: 10—11-if kmaccel: 6a30BbI W yrryOnéHHBI ypoBHU : yueOHuk / JI. C.
AranacsiH, B. @. Byry3os, C. b. Kagomues. — 12-e uzn., crep. — Mocksa : [Ipocemienue, 2023. —
287 ¢. — ISBN 978-5-09-112137-7. — Texkcr : 2aeKkTpoHHBIH // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAS

cucrema. — URL: https://e.lanbook.com/book/408659. — Pexum pnoctyma: s aBTOpH3.
M0JIb30BaTENEH.
4. HanasH, A. A. Marematuka : yueObnuk / A. A. Jlanasa. — 3-e u3.., UCIIp. U JOM. —

Mocksa : UTH®PA-M, 2024. — 544 c. — (Cpennee npodeccuonanbHoe obpazoBanue). - ISBN 978-
5-16-012592-3. - Tekct : snekrponnsiii. - URL: https://znanium.ru/catalog/product/2132236. —
Pexxum mocTyma: s aBTOpu3. MOJIb30BATEIICH.

5. Kpemep, H.IIl. Marematuka i  KOJUICIDKEH:  Y4eOHUK I CPEIHETO
npodeccuonanibHoro odpazoBanus / H. III. Kpemep, O.I'. KoncrantunoBa, M. H. ®puaman ; moxg
penakmueit H. L. Kpemepa. — 12-¢ u3g., mepepab. u mon. — Mocksa : M3garensctBo FOpaiir,
2025. — 408 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-17852-4. — Tekcr :
DIIEKTPOHHBIN // OObpazoBatenbHas wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/560553 . — Pexwum qocTyma: sl aBTOpHU3. TOJIb30BaTeNIeH

3.2.2 DJeKTPOHHO-0MOINOTEeYHbIe CUCTEMBI, 3JIEKTPOHHbIE §a3bI MEPUOTUYECKHX
W3AHNI

Kaxnprii o0yyaromuiicss B Te€4eHHE BCEro IMepuona oOydeHus odecneueH WHAWBUIYATbHBIM
HEOIPAaHMUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHCTEMaM, 3JEKTPOHHBIM 0Oa3am
NIEPUOIUYECKUX U3IAHMI:

Hoctynnbie IBC

1. DnekrponHo-6uOIMOTeUHast cucTema "Jlanp" - http://e.lanbook.com. JTorosop Ne 61-EII ot
27.03.2024 r., nepuon nocryna ¢ 03.04.2024 r. no 02.04.2025 r., Hoctyn u3 nokanbHou cetn KI'TIN
KemI'Y cB0GOHBIH, HeorpaHU4eHHBIH, ¢ foMamHuX [1K — aBTOpH30BaHHBIA.

Komneknuss ®IIY 10-11 wiu., uszmarensctBo «lIpocemenue», JoroBop Ne 112-EIl or
27.05.2024 r. Cpok netictBust goroopa 01.08.2024-31.07.2025

2. DNeKTpOHHO-OMOIMOTEeYHas: cucTeMa «3HaHMyM» - WWW.znanium.com. Jorosop Ne 216
76c ot 18.03.2024, nepuon nocrymna ¢ 18.03.2024 r. mo 17.03.2025 r. [docTyn u3 JOKAJIBHOW ceTH
KITIN KemI'Y cBOoGOAHBIN, HEOTpaHUYEHHBIH, ¢ JoMaHuX [1K — aBTOpr30BaHHBIN.

3. DraexkTpoHHO-OMOMMOTeUHast cuctema «tOpait» -  http://urait.ru . Jorosop Ne EIIOI-
223/2024 ot 01.02.2023 1., nepuon goctyna ¢ 17.02.2024 r. nmo 16.02.2025 r. [Joctyn u3 oKaibHON
cetu KI'TIN KemI'V cBoGonnbIi, ¢ nomammnux [1K — aBropu3oBaHHbI.

Kpome TOro, mms CTyA€HTOB M TPENOAABATENEH JOCTYNHBI pecypchl MeXBy30BCKOU
snekTpoHHoi oubnmmorekn (MOB) (https://icdlib.nspu.ru/), ba3sl qaHHBIX MepHOAMUYECKHX H3tanui East
View (https://dlib.eastview.com/browse), Hayunoii anexrponnoit oubmrorexu (https://www.elibrary.ru/),
Koncoprnyma ceteBbIx 37eKTpoHHBIX 0nbnmunorek (COB) - https://seb.e.lanbook.com/ .

JuextpoHHas Oudamorexka KI'TIM KemI'Y

Onextponnas oubmmoreka KI'TIU KemI['VY : caiit / Ky36acckuii ryMmaHuTapHO-TIeJarori4ecKuit
uHcTutyT ®I'BOY BO «KemepoBckuil rocyaapcTBeHHbll yHUBepcuTeT», Hayunast 6ubnuoreka. —
Hosokysmenk, 2021. — URL: https://elib.nbikemsu.ru/MegaPro/Web. - Pexum pocryma: mis
3aperucTpup. NoJb30BaTeNnel. — TEKCT : JJIIEKTPOHHBIN.

ba3bl 1aHHBIX IEPHOAUYECKHUX M3AAHU I

1. DnekTpoHHas MOJHOTEKCTOBask 0a3a TaHHBIX NEPUOTUYECKUX U3JAaHUN 1O OOIECTBEHHBIM
u rymanutapabiM Haykam OOO «VBUC», https://dlib.eastview.com. JloroBop Ne  308-I1 or
27.12.2023 r nepuon noamucku ¢ 01.01.2024 r. mo 31.12.2024 r., moCTyn NpenoOCTaBISAETCS U3
nokansHOM cetn KI'TIN KemI'V.

2. Hayunas onektponHas Oubnmorexka — http://elibrary.ru. Jloctym Kk oTAEIbHBIM
NepUOANYECKUM H3MaHusM. JlocTyn K OTAeNbHBIM NepuoandeckuM uznaHusiMm. Jlorosop Ne SU-
365/2024 ot 28.12.2023 r. mnepuox mnoamucku c¢ 01.01.2024 r. mo 31.12.2024 r. [loctyn
ABTOPU30BAHHBIM.

3. MexBy30BcKas aiekTpoHHas oubnmuoreka (MOB) - https://icdlib.nspu.ru. KT'TIM KemI'Y
SBJISICTCSl yYacTHUKOM u Tmonb3oBarenemM MObB. JloroBop Ne 34 or 30.09.2020 r. (moroBop



https://e.lanbook.com/book/408659
https://znanium.ru/catalog/product/2132236
https://urait.ru/bcode/560553
http://e.lanbook.com/
http://www.znanium.com/
http://urait.ru/
https://icdlib.nspu.ru/
https://icdlib.nspu.ru/
https://icdlib.nspu.ru/
https://dlib.eastview.com/browse
https://dlib.eastview.com/browse
https://dlib.eastview.com/browse
https://www.elibrary.ru/
https://seb.e.lanbook.com/
https://elib.nbikemsu.ru/MegaPro/Web
http://elibrary.ru/
https://icdlib.nspu.ru/

Oeccpounsrnif). Jloctyn u3 nokambHoi cetu KITIM KemI['Y cBobGomsbiii, ¢ momamuux I[IK —

ABTOPU30BAHHBIM.
4. Dnextponnas oudimorexka KI'TIN KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web .

3.2.3 Oopa3oBaTe/bHbIe pecypchl M MpodeccHOHATbHBbIE 0a3bI JAHHBIX

1. Hayunast memaroruyeckasi 3J€KTpOHHas OWOIHOTEKa cait / ®I'HY «Hayunas
neparorudeckas OumOmumorexka ummenu K. JI. Ymmuckoro» PAO. — MockBa, 2015. — URL:
http://elib.gnpbu.ru. — Pesxum goctyma: cBoOOIHBIM. - TEKCT : 3JCKTPOHHBIM.

2. DenepanbHblii moptaa «Poccuiickoe 06pazoBaHue) — MOPTAJ MPEACTABIAET COOOM

€IMHOE OKHO JIOCTYIAa K MHPOPMALMOHHBIM pecypcaM u 0a3y JaHHbIX MyOsnkanuii. Pexxum nocrymna:
http://www.edu.ru/ JToctym cBOOOIHBIIA.

3. Enunbnii mHpopmanuoHHbI oOpa3oBaresbHblii nmopraia Kys0acca — nopran
ABISICTCA  OTKPBITOH  MH(OpPMAMOHHO-00pa30BaTENbHOW  Cpeloil, NpeAHa3HaYeHHOM  Ais
OpraHu3allii CETEBOT0 B3aMMOJACUCTBHUS BCEX CYOBEKTOB 00pa30BaTeNbHOW c(epbl peruoHa: OT
OpraHoB YyINpaBiIeHUs o0Opa3oBaHuMEM J0 oOydamomuxcd M uX poaurtened. Pexum pocryna:
https://portal.kuz-edu.ru/ Jloctyn cBOOOHBIIA.

3.3 OO0mue TpeOOBaHUS K OPraHU3alui 00pa3oBaTeIbHOIO Npouecca

B conepxanum nporpamMmbl NPEAyCMOTPEHO IOCJIEI0BATEIbHOE COIVIACOBAaHUE HM3y4aeMoOro
marepuaiga ¢ JpYrMMH JAUCHUIUIMHAMU/TIPOGECCHOHAIBHBIMU  MOAYJIAMU  Y4eOHOro IUIaHa
CHEIHAIbHOCTH.

Teoperudecknue 3aHATUS OPOBOJATCS B (OpMe JIEKUMH pa3IMyHOIO BHJA, B TOM YHCIE
UHTEPaKTUBHBIX, Tpo0ieMHbIX. Comeprkanue u (OpMbI IPAKTUIECKON pabOTHI OMPEesICHBI C YIeTOM
HE00XOIMMOCTH aKTUBU3UPOBATh [I03HABATENBHYIO JESITEIbHOCTh O0yyaromuxcsa. Ha npaktuueckux
3aHATHUSIX BBINOJIHIIOTCS MUCbMEHHbIE M YCTHBIE 3aJjaHusl, TPeOYyIOLIMEe MHOTIOACIEKTHOTO aHalu3a

Pa3JIMYHBIX CUTYAIHi, pelIeHus MPo(ecCHOHATBHO-OPUEHTHPOBAHHBIX 3a/1a4.
4. KOHTPOJIb U OIleHKA Pe3yJIbTATOB OCBOCHH S THCIHIJIMHbBI
Tabmuua 3

Dopmol u Memoowvl
Pesynomamot 00yuenusn KONMPpORA U OUCHKU
pe3yiomamoe
00yueHus
IlepeyeHb 3HAHUII, 0CBAMBAEMbIX B PAMKAX JUCHUIIHHBI: Texywui
- ICTOPHIO Pa3BUTHS NOHITHS YKCIIa, CO3JaHUsI MaTEMAaTUYECKOIO aHaIu3a, KOHmMPOb
BO3HUKHOBEHMUSI U PA3BUTHS TEOMETPUH; Oyenka
- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKA MAaTEMaTUYECKUX PACCYKIAEHUMU, | pe3yn1bmamos
WX TIPUMEHUMOCTh BO BCEX 00JIACTSAX YETOBEYECKOMN JEATEITHHOCTH, 8bINOJIHEHUS
- 3HaYEHUE MaTEeMaTUYECKON HAayKHU JUIsl pEeLIeHUs 3a/1a4y, BO3HUKAIOIIUX B NPAKMU4ecKux
TEOPUU U MPAKTUKE; 3a0aHull
- IUPOTY U B TO K€ BPEMsI OTPAaHUUYEHHOCTh TPUMEHEHUSI MAaTEMAaTUYECKHUX Yemmuwiti onpoc
METO/IOB K aHAJIM3Yy U MCCIEJOBAHUIO IPOLECCOB U SIBJICHUM B IPUPOJIE U Iucomennviu
o01iecTBe. onpoc
IlepeuyeHb ymMeHuii, 0CBAaUBaeMbIX B paMKaX IMCUMILIAHbI: Koumponvhuie
- BBITIOJTHATH apuPMeTUUECKUe NeUCTBUS HAJ YUCIIAMU; pabomoi
- HAXOAUTH MPUOTMKEHHBIC 3HAYCHHS BEJTMYUH U TTOTPEITHOCTH Ilpomescymounutii
BBIYKCIICHUI; KOHmMPOb
- CPAaBHUBATh YMCIIOBBIE BHIPAKEHHUS; 3auem ¢ oyenxou
- IPOU3BOIUTH apu(PMEeTUYECKUE NEUCTBUS C KOMIUIEKCHBIMU YHCIIAMH, Oxsamen
- BBITIOJTHSATH MTPeoOpa30BaHUsl BRIPAXKEHUHN, TPUMEHSI (POPMYIIBI, CBSI3aHHBIC
CO CBOMCTBaMHU CTETIeHEH, TOTapru(MOB, TPUTOHOMETPUUECKUX (PYHKIIHIA,
- CTPOUTH TpavKK U3YUEHHBIX (PYHKIIUMN, ONIpEeAeNsaTh Mo rpaduKy CBOMCTBA
byHKIHU;
- pemaTh paloHaNIbHBIE, TOKa3aTeIbHbIE, TIOTApU()MHUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA, a TAKKE UX CHUCTEMBI;
- HaXOJIUTh NPOU3BOAHbBIE (PYHKIIMIA;



https://elib.nbikemsu.ru/MegaPro/Web
http://elib.gnpbu.ru/
http://www.edu.ru/
https://portal.kuz-edu.ru/

- HCTIOJIB30BATh MPOU3BOJHYIO JJISl H3yUCHUS CBOWCTB (PYHKLUH U
MOCTPOEHUS rPauKOB;

- CTIOJIB30BAaTh Tpadbl IPU PEIICHUH 3a/1a4;

- pemarth npocTeiiire KOMOMHATOPHBIE 3a/1a4H;

- OIIEPUPOBATH MOHATHAMHU: CpeHee apruPpMETHIECKOe, MeIuaHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HAUeHUs, pa3Max, IUCIepCHs;

- U3BJIEKATh, MHTEPIIPETHPOBATH MH(POPMALINIO, IPEACTABICHHYIO B
Tabyuax, Ha AuarpaMMmax, rpagukax, OTpa)xarollyo CBOMCTBa pealbHbIX
MPOLECCOB U SIBJICHUI;

- OIIMCBIBATh B3aMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE;

- aHaJIM3UPOBATH B MIPOCTEHIINX CITydasx B3aMMHOE PACIOJI0KEHUE OOBEKTOB
B IIPOCTPAHCTBE;

- U300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU U KPYTJIbIE TEa;

- BBIIOJHATD YCPTCKU 110 YCJIOBHUAM 3aaa4.

CocraBure/b paGoyeii MporpaMMbl JUCHUIIIHHBI:
I'pumuuna B.b., nonent kadpenpsr MOuMM




