IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUNCKOU ®EJEPALIIN
@enepanbHOE rocy/1apcTBEHHOE OH0/PKETHOE 00pa30BaTEIbHOE YUPEHACHHE
BhICLIEr0 00Pa30BaHUs
«KeMepoBCcKkHil TOCYy1apCTBEHHBIH YHHUBEPCUTET)
Ky3bacckuit ryMaHUTapHO-TIEIArOTHYECKHUH HHCTUTYT
®akynsTeT GHU3NUECKOI KyIbTYPhI, €CTECTBO3HAHUS U MPHPOIOTIOTB30BAHUS

YTBEPXIAIO
Hexan ®OKEII
Psi6oB B.A.

«18» mapta 2025 r.

Pabouyas nporpamMma JHCHHILIHHBI
K.M.03.1B.02.02 MaremaTtu4yeckie 0CHOBbI (GOpMHPOBAHHSA 310POBOI0
o0pa3a KH3HHU
HarpasiieHue moAroroBKu

20.03.01 Texnocdepnas 0e30n1aCHOCTD

HampasneHHOCTh (poduiib) MOArOTOBKU
«be30omacHOCTL TeXHOJOTHYECKHX mpoueccoB H MPOH3IBOACTB»

[Iporpamma GaxanaBpuara

KBanudukaiys BeIITyCKHHKA
baxanaep

dopma 00yueHuUs
3a04Has

I"ox Habopa 2024

Hogoxky3nenk 2025
1



JIucr BHeceHUs1 M3MEHeHU
B PII I K.M.03./1B.02.02 MaTtemaTu4eckne 0CHOBbI (JOpMUPOBAHMSI 310POBOro 00pa3a
JKH3HHU

Caenenus 00 yrep:xaennu Ha 2025/2026 yueOHblii rox:

yTBEpXkKJACHa YYEHbIM cOBEeTOM (hakynbTera (DU3MYECKONl KYIbTYphl, €CTECTBO3HAHHS H
IPUPOIOIIONIB30BaHus (POTOKONI YueHoro coBeTa (akyinbsrera Ne 10 ot 18.03.2025 r.)

st OITOIT 2024 rona nHa6opa wHa 2025 /2026 y4eOHBIH TO1

no HampaieHuo noaroroBku 20.03.01 TexnocdhepHas 0e30MacHOCTb, HAMPaBICHHOCTH
(mpoduiip) be3onacHOCTh TEXHOIOTHYECKUX MPOIIECCOB U IPOU3BOJICTB

OnoOpena Ha 3acegaHuu MeToaudeckor komuccuu akynprera OKEIT
(mpoTokon MeTonuueckoit komuccuu dakynprera Ne 4 ot 11.03.2025 r.)

OnoOpena Ha 3acemanuu TpoduIHpyOIIei/obecneyusaowell Kapenapbl TE€OIKOJIOTUH H
reorpaduu (mpotokon Ne 7 ot 06.02.2025 r.) 3aB. kadeapoii F0.B. Ynonos



OraasJjieHue
| LIEIID JUCIIHTIIIIEHBI ...vtvvvvetessessssssssssssssssassesssssssssssssssssssesssssssssssssssssssssssssnssssssssenenns 4

1.1 DOPMUPYEMBIEC KOMITETCHITHH ...vvvveessvrreessrnrssssseesssssesesssssesssssessssessssseesssseesns 4

2  OO0béM U TPyAOEMKOCTH TUCHUIUIMHEI 110 BUAAM y4eOHbIX 3aHATUH. DopMbl

TIPOMEIKYTOTHOM ATTECTAIIHIFL. .....vvvsvveseressreasteesseesesssnesssessseesseessessssessnesnseessesssessseens 4
3. Y4eOHO-TeMaTHIeCKHA TIJIaH U CONCPIKAHNUE JTUCIUTITHHBL. .....vevveivveareeenieeseenns 5
3.1 YUCOHO-TEMATHUCCKHUI TITIAH .vveeiuvrreeisrresssssressssresesssseesssssessssssssssssssssssssssssssesesnnns 5
3.2. ConepkaHue 3aHATUM 1O BUAAM YUCOHOM PAOOTBI ..eevvvvvreinirreeiireensieeesssineesnnns 6

4 Tlopsimok OILICHUBAHUS YCTIEBAEMOCTH M CPOPMHUPOBAHHOCTH KOMIIETCHIIUN
00y4YaronIerocst B TEKyIIEH U MPOMEKYTOUHOM ATTECTALIMM. ..ee.vvverrreearveearrreenseeesenes 8

5 MarepuanbHO-TEXHUYECKOE, IPOrPAMMHOE U Y4EOHO-METOANYECKOE

OOCCTICUCHUE JIFCTIATIITITHBI ... .vvevveeseeesseesteesseesssessseesseesseesssesssessesssessssesssesnsesssesssenns 9
5.1 YUCOHAS JTUTEPATYPA veeervvvreirrreeiirneeiinessasreessssesssssseesssssesssnssessssssessssssessssseessnnns 9
5.2 MarepuaibHO-TEXHUYECKOE U TPOrpaMMHOE 00ECTIICUeHUE TUCIUTIIUHBEL. ..... 11

5.3. CoBpemeHnHbIe TpodeccuoHalbHbIe 0a3bl JaHHBIX U HH()OPMALIMOHHbIC

CIIPABOUHBIE CHCTEMBL. ...veeuuveeiuteessieeateeessseessseesnsessseesssseessseesssessseesnsseessneessneesneens 11
6 VHbIe CBEECHUS M (MITH) MATCPUAIIBL. «...vvveeisvreeessrreessssensssssensssssensssssesssnssesssnsnnenns 12
6.1. IlpuMepHbIe TEMBl TUCBMEHHBIX YUCOHBIX PAOOT ..vvvvvereivrreeiirreeesirrnessinnenns 12

6.2 [IpumepHbIe BONPOCHI U 3aaHus / 3a7ja4u JIJIs1 IPOMEKYTOUHOM arrectanuu 13



1 eap AUCHUNIHHBI

Ienvto uzyuenusn oucuyunaunvt «MareMaTHIeCKUe OCHOBBI (DOPMHUPOBAHHSI
3I0POBOTO 00pa3a >KU3HU» SIBISICTCSA. YIIyOJeHHOE H3y4eHHE BO3MOXKHOCTEH
MPUMEHEHUST MaTEMaTHIECKUX 3HAHUI B TIporiecce (OPMHUPOBAHUS 3I0POBOTO 00-
pa3a >KH3HH YesioBeka U (POPMHUPOBAHKME MaTEMATHICCKONH KOMIICTCHTHOCTH.

B xoJ1e n3yueHus AUCHUILIMHBI OyAeT chopMUpOBaHA KOMITCTCHITH

YK-7. CnocobeH moanepKuBaTh JOJKHBIA ypOBEHb (U3NYCCKOW MOATOTOB-

JICHHOCTH JUII OOECIEYCHHUs TOJHOIEHHOW COLMANbHOW M TPOQeCcCHOHATHHON
JIESITEIIEHOCTH.

1.1 ®opMupyemMblie KOMIIETEHMH

Tabnuna 1 - @opmupyembie TUCIUIIIMHON KOMIIETCHIIUN, UHIUKATOPHI
JIOCTUKEHUSI KOMIIETCHIINH, 3HaHUS, YMEHUS U HaBBIKU, (DOPMUPYEMBIE AUCIUTI-
JIMHOU

Kon u Ha3Banue komrie- | MaaukaTopsl qocTuxkeHus | 3HaHus, yMeHus, HaBbiku (3YB), dop-
TEHIINH KOMIIETCHIINH, 3aKPEIJICH- | MUPYEMBbIE TUCIUIUIMHON
HBIE 32 TUCIUILINHOM

YK-7. Cnocoben mon- | YK-7.1 Beibupaer 310poBb- | 3HATH:

JepKUBATh JOJDKHBIN | ecOeperaroiue TeXHOJOIMH | -OCHOBBI U cocTasisitouie 30K u nytu
YpOBEHb busnveckoil | st moaAep KaHus 340pPOBO- | ero (GopMUPOBAHMS,
MOJITOTOBJICHHOCTH  JJIs | TO 00pa3a >KU3HMU C yYETOM | -OCHOBHBIE MaTeMaTHUYeCKHE METO/bl U
oOecrieyeHrsl TMOJHOLEH- | (U3HONOTHYECKHX OCOOCH- | MOAETH, MPUMEHsIeMble TPH (POpMUPO-
HOW colManbHOM M Ipo- | HOCTeH opraHW3Ma u ycio- | Banuu 30K.

(eccuoHanbHOM nes- | BUM peanuzauuu  npodec- | YMeTs:

TEJILHOCTH CHOHAQJIHOW JESTENbHOCTU. | -IIPUMEHSTH 3HAaHUS OCHOBHBIX MaTeMa-
TUYECKUX METOJOB M MOJEIJICH I Ha-
XOXJIEHUS] pelIeHus 3a1ad 1no (Gpopmu-
posanuio 30XK.

Biagers:

-OCHOBHBIMH MaTEMaTUYECKUMHU METO-
JaMU U MOJEISIMU IPHU PEIIEHUH BO3-
HUKAIOUIMX XU3HEHHBIX 3a]1a4, CBS3aH-
HbIX ¢ popmupoBanueM 30XK.

2 O0béM U TPYA0EMKOCTH TUCIHUIJIMHBI IO BUAAM Y4eOHBIX 3aHSATHIA.
DopMbI IPOMEKYTOYHOM ATTECTALUU.
Tabnuna 2 — O6beM U TPYAOEMKOCTh AUCHUIUIMHBI 0 BUAAM Y4eOHBIX 3aHATUN

. O6béM yacoB o popmam
OO1w1ast TPyA0EMKOCTh U BUBI Y4eOHOU paOOTHI MO AUCLHUII- Y-
JIMHE, TIPOBOJIMMEIE B Pa3HBIX (hopmax 0DO 0300 300
1 O6u1ast TpPyA0EMKOCTh AUCIUTIINHBI 72 72
2 KoHTakTHas paboTa 00yJaromuxcs ¢ mpernoaBaTeieM (1o 24 12
BHJIaM Y4EOHBIX 3aHsTHIA) (BCET0)




AynutopHas pabora (Bcero): 24 12
B TOM YHUCJIE:
JIEKIIUA 16 8
MPAKTUYCCKHUE 3aHATHI, CCMHHAPHI 8
IIPAaKTUKYMBbI 4
J1a00paTOpHBIC PAOOTHI
B MHTEPAKTUBHOU (hopme
B DJIEKTPOHHOU (opme
Bueayauropnas pabora (Bcero): 48
B TOM YHCJIC, HHIUBUAyaJIbHAs paboTa 00yJaroImuxcs ¢ mpe-
10/1aBaTeJIeM
MOJITOTOBKA KYPCOBOM pabOTHI/KOHTAKTHAs paboTa
IpYIIOBasi, UHAWBUYAIbHAS KOHCYJIbTAINS U HHBIC BUIBI
y4eOHOU NesSTebHOCTH, TPEyCMAaTPUBAIONITNE TPYIITIOBYIO
WM MHAUBUAYAIbHYIO paboTy 00y4aromuXcs C MperoiaBaTe-
JIEM)
TBOpYecKas pabora (dcce)
3 CamocrostenpHas pabora oOydaromuxcst (BCero) 48 60
4 TIpomexxyTovHast arTecTarus 00yJaroIerocs 3ayer
3. YueOHO-TeMaTHYeCKHMH IJIAH U COAeP/KAHUE NUCUMILIMHBI.
3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuna 3 - YyeOHO-TeMaTHyecKuil TiaH 04HoM popmbl 00yueHus
O6mas | TpynoeMKOCTh 3aHSTHII (4ac.) dopma
Tpyxo- | OdO 3P0 TEKYLIETro
M- Aynu- Aynu- KOHTPOJIS U
\E Pazzesnsl ¥ TeMBI TUCIIMIIIIMHBI I(<OCTB TOpH. TOPH. IIPOMEXKY-
110 3aHATUIM 6ceco 3aHIATUA 3aHIATUSI TOYHOH
% uac.) JIeKL | TIp CPC JIEK | TIp CPC arTecranuu
=
2 aKT . | aKr ycreBae-
g MOCTH
Cemectp
| | 3mopoBblii 00pa3 KU3HH 10 2 8 | Bompocsl
310pOBBIiA 00pa3 )KU3HU 5 1 4 | Ha 3auere
(302K) u ero cocTaBistoIIHE.
[Tyt popmuposanust 30XK. 3) 1 4
Il | MaTemaTH4ecKkue acmeKThI 9 1 8 | Bompocsl
JKH3HM YeJI0BEKa Ha 3a4eTe
MaremMaTiKa BOKPYT Hac 9 1 8
1l | MaTtemaTHyeckue 3HAHUS 10 2 8 | Bompocsl
nJst popMUPOBAHUS 310PO- Ha 3a4eTe
BOr0 00pa3a :KU3Hu
OCHOBHBIC MAaTEMAaTHYECKHE 10 2 8
3HaHUS, HEOOXOTUMBIE IS
dbopmupoanms 30K
IV | MaremaTtuka u ¢pusnoJorus 9 1 8 | Bompocsl
YyeJioBeKa Ha 3a4eTe
DU3NOIIOTUYECKHE 0OCOOCHHO- 9 1 8
CTH Pa3BUTHS OpraHU3Ma Ye-
noBeka. OCHOBBI OMOdHEpre-




O6mas | TpynoeMKOCTh 3aHSTHI (Jac.) dopma
Tpyno- | O®O 3®0 TEKYILETO
EM- Aynu- Aynu- KOHTPOJIS U
\E Pa3nenbl ¥ TEMbI TUCHUTLINHBI I((OCTL TOpH. TOpH. IPOMEXKY-
< (10 3aHATUAM 6ceco 3aHATHUA 3aHATUL TOYHOH
) yac.) JNeKI | mp CPC JIeK | Ip CPC aTTecTaluu
=6
2 aKT . | aKkT ycreBae-

2 MOCTH

CemecTtp
THUKH YeJIOBEKa

V | MaremMaTH4yecKHe OCHOBBI 10 2 8 | Bompocsl
310POBOr0 MUTAHUS Ha 3a4YeTe
[Iurtanue u XU3HENEATEND- 5 1 4
HOCTH OpraHu3Ma.

Pammonansuoe nuranue. I1u- 5 1 4
TaHHUE U Macca Tela.

VI | Maremarndeckue 3aaaum 20 4 16 | Kontposs-
KaK HCTOYHHMK 3HAHHI 0 Has pabora
310POBbE YeJI0BEKA
MareMaTtrka ¥ GU3HOIOTHS 5 1 4
YeJI0BeKa
MareMaTtyrka ¥ 3JJ0pOBOE ITH- 5 1 4
TaHHE
MaremMarturka 1 3J0pOBbIii 00- 5 1 4
pa3 KU3HU
MareMaTtrka ¥ BpeIHbIC TIPH- 5 1 4
BBIYKH
[TpomexxyTouHas aTTecTanus - 4 8 4 56 | 3auer

HUTOI'O no cemecTpy 72 8 4 56 |4

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6nuna 4 — ConeprkaHue TUCIUTIIMHBI

Ne | HaumenoBanue paszzaena,
I/II | TEMBI QJUCLUILINHBI

ConeprxkaHue 3aHATUS

Cemectp

Codeporcanue 1eKYuoHH020 Kypca

310poBblii 00pa3 KU3ZHH

1.1 | 3n0opoBblil 00pa3 KuU3HU

(30X) u ero cocraJsito-
mue.

OO0pa3 ku3HU. YPOBEeHb XU3HU. KauecTBO KU3HU. 370pOBBIi
o0pa3 xu3Hu. Cocrasisromue 30K: 0Tka3 OT BpeIHBIX MPH-
CTPAacTHil; ONTUMAJIbHBIM JIBUTATEIbHBIA PEXHUM; PALMOHAIb-
HOE MHWTAHUE; 3aKaJUBAaHUE; JIMYHAS TMTHUEHA; IOJIOKHUTEIb-
Hbl€ SMOIMHU (IIOJHOLIEHHBIN OTIBIX; aKTHBHAsl >KHU3HEHHAas
MO3UIIKSA; YAOBIETBOPEHHOCTh paboToOl, (u3ndyeckuid u ay-
XOBHBIN KOM(]OPT; cOaTaHCHPOBAHHOE MUTAHUE; BHICOKAs Me-
JUIMHCKAsl aKTUBHOCTh; SKOHOMHUYECKAsi 1 MaTepHUaIbHas He-
3aBHCHUMOCTb; MICUXO(PU3NO0JIOTUYECKasl YIOBIETBOPEHHOCTh B
ceMbe; peryisipHas (u3uueckas JABUraTejbHas aKTHBHOCTB).
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Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/1 | TeMBbl AUCIUTUIUHBI
IToHsTHE HE310pPOBOrO 00pa3a KU3HU.
1.2 | Ilytu ¢popmupoBaHus Copnepxanne dakropoB 30XK: pexxuM Tpyna u OTAbIXA; TH-
30XK. TMEHA CHA; TUTHEHUYECKUE OCHOBBI M Pa3HOBUAHOCTH IIHUTA-
Hust. 300K — ocHOBa 10JITOIETHS.
2 MaTtemaTH4ecKHe aCIIEKThI JKM3HH YeJ10BeKa
2.1 | MaremaTuka BOKpyr Hac. | McTopusi BO3HMKHOBEHUS MaTeMAaTHUKU: HEKOTOPbIE (aKThI.
Ponp MareMaTHku B MOBCEIHEBHOW KM3HU. MareMmaruka Bo-
Kpyr Hac. MaTemaTtuka B COBpEMEHHBIX TeXHOJIOTUAX. CaMble
BOCTpeOOBaHHBIE NpPO(eccuu, CBS3aHHBIE C MaTEMaTHKOM.
MatemaTnyecKue aCeKThl COBPEMEHHBIX HayK.
3 MartemaTu4ecKue 3HaHus1 1151 JOPMHUPOBAHUS 310POBOro 00pa3a KU3HH
3.1 | OcHOBHBIE MaTeMaTHye- Yucnossle MHOKeCTBa. HarypanbpHble ynciia U 1eHCTBUSA Hal
CKHE 3HaHUs, HEOOXO/TH- HuMH. [Ipusnaku nenmumoctu. [Iponopuuu. JleictBus ¢ aecs-
MblI€ 1151 QOPMUPOBAHUS | TUYHBIMM JpoOsMu. JIeficTBUs ¢ OOBIKHOBEHHBIMU APOOSMHU.
30K JeiicTBus ¢ panoHaibHbIMU yncaamu. [Iponentsl. CteneHb
C HaTypaJIbHBIM ITOKa3arenaeM. JInHeiiHble U KBagpaTHbIE
YpaBHEHHSI.
3.2 | OcHOBHBIE MaTeMaTHye- @OyHKIMOHAIbHASA 3aBUCUMOCTSD. JIMHENHHasA U KBaJpaTu4Hast
CKU€ 3HaHUus, HEOOXOaU- ¢yukuu. [Ipsmas nponopruuoHaabHOCTh. OCHOBBI TEOPUU
MblI€ 1J1s1 POPMHUPOBAHUS BEPOATHOCTEW U MAaTEMaTUYECKON CTATUCTUKH.
30K
4 MaremaTuka 1 GU3NO0JIOTHS YeJI0BEKA
4.1 | ®u3nosoruyecKue oco- KpoBeHnocHas cucrema uenoBeka. Putmuunocts. Paborocmo-
OEHHOCTH pa3BUTHUS Opra- | coOHOCTh U cOH. Opranbl 4yBcTB. OOMEH BeIEeCTB — OCHOBA
HU3Ma yenoBeka. OcHOBBI | ku3HU. OOMeH sHepruu B opranu3me. OCHOBHOW M 0OmImid
OMOdHEpreTHKH yesioBeka | oOMeH. OLeHKa COCTOSHUS 3/10pOBbs M (hru3HyYecKol MOAro-
TOBJICHHOCTH.
5 MartemaTH4YecKHe OCHOBBI 310POBOI0 IIUTAHHUS
5.1 | [lutanue u xxu3HeAEA- [Tuma u e€ ocHOBHBIE KOMITIOHEHTHI. O01as XapakTepUCTHKa
TEIBHOCTH OPTaHU3MA. OENKOB, UPOB U YIJIeBOJOB. benkoBbIii 00MeH. YTIIeBOIHBII
oOmeH. JKupoBoil oOMeH. BonHblli U MuUHEpalbHBIH OOMEH.
BurtamMuHbI.
5.2 | PanmoHanbHOE MUTaHUE. PanmonanpHOe NMUTaHME M OCHOBHBIE IIPABHJIA €I0 OpraHMU3a-

Ilutanue u macca Tena.

oy, Macca TeJa. KOHTpOJ'IB MaccChl T€a.

Cooeporcanue npakmuieckux 3aHsAmMu

1 MaremMaTH4YeCKHe 321241 KaK HCTOYHHMK 3HAHMI 0 310POBbE YeJI0BEeKa
1.1 | Maremaruka u pusnono- | Pemenue 3ama4 Ha npoueHTHL. Pemenne 3aqau Ha cocTaBiie-
I'Us 4eIoBeKa HUE YpaBHEHUI U CUCTEM ypaBHEHMM. PeleHue BeposiTHOCT-
HBIX 3aJa4.
1.2 | Marematuka u 310poBoe | Pemenue 3a1au Ha npoueHTsl. Pemenne 3a1a4 BRIYUCIN-
[MUTaHHUE TEJIBHOI'O XapakTepa. Pemenne 3aa4d Ha COCTaBIEHUE ypaB-
HeHUll Wi cucreM ypaBHeHui. CocTaBieHre Tabaul.
1.3 | Maremaruka u 310poBbIii | Pemienue 3agau Ha nporeHThl. Pelienne 3a1a4 BBIYUCIIH-
06pas3 KHU3HH TENBHOIO XapakTepa. Pemenue 3a1a4d Ha COCTaBICHUE ypaB-
HeHull uiau cucreM ypasHeHHi. [ToctpoeHune rpadukoB u qua-
TPaMM.
1.4 | MaremaTHKa u BpeiHbIC Pemenue 3a1a4 Ha npoueHTsl. Penienne 3a1a4 BbIYACIIH-

IMPHUBBIYKHA

TCJIIBHOT'O XapakTepa. Pemenne 3a7a4 Ha COCTaBJICHUEC ypaB-
HEHMI WJIN CUCTEM ypaBHeHPIﬁ. Pemenue BCPOATHOCTHBIX 3a-
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No | HaumenoBanue pasznena,

ConeprkaHue 3aHATUA
H/ II TEMbI JUCIHUITIJINHBI

ad.

ITpomeskyTouHas aTTecTalus — 3auem

4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMI/IpOBaHHOCTI/I
KOMHeTeHHl/Iﬁ oﬁyqalomerom B TeKyllleﬁ u HpOMe)I(yTO‘IHOﬁ arTrecranmmm.

JIJis TIOJIOKUTENTFHONW OIICHKU TI0 pe3yJbTaTaM OCBOCHHS JUCIUIUIMHBI 00ydJaro-
eMycsi HEOOXOMMO BBITIOJIHATh BCE YCTAHOBJICHHBIC BUIBI y4eOHON pabOTHI.
Ornenka pe3yabTaToB padboThl oOydaromerocs B 6ayax (1o BUAaM) MPUBEACHA B
Tabnwue 5.

Tabnuua 5 - bamibHO-pEeUTUHTOBAas OLICHKA PE3yJIbTaTOB yueOHOM paboThl 00Y-
yaroruxcs o Bujaam (bPC)

Yueonas pa6o- | Cymma | Buabl u pe3yJib- Ouenka B aTTecTauuu Baaabl
Ta (BUIBI) 0aJ1710B TaThl y4eOHOI
padoThI
Texymas yue6- 80 JlexninoHHbIE 3aHs- | 3 0a/1J1a — ITOCEIEHUE U KOH- 0-24
Has pabora B TUS (KOHCTICKT) CHEKTHpPOBaHUE | JIEKITMOHHOTO
cemectpe (ITo- (8 3ansTHII) 3aHATHUS
CELICHUE 3aHsI- [IpakTuueckue 3a- | 1 6ana - nocemenue 1 npakTu- 4-12
TUH IO paciu- HATHA (4 3aHATHS). | YECKOTO 3aHITHS
CaAHUIO U BBI- 3 0aas1a — nocemenue 1 3agaTus
MOJIHEHUE 3a/a- U CYIIECTBEHHBIN BKJIa/ HA 3aHS-
HU) TUU B pabOTy BCEH rpymHbl,
KonTponbnas pa- 3a KOHTPOJIbHYIO PadoTy: 10-20
0ota (4 3ananus) 10 6as1oB (BbIONHEHO 51 -

65% 3anaHuii)

15 6annoB (BeINOIHEHO 66 -

85% 3amanuit)

20 6asu10B (BBITIONHEHO 86 -

100% 3amanmii)
HToro no texkyueii padbore B cemecTpe 14 - 56
[TpomexxyTounas 20 Bomnpocs! k 3agety | 10 6a/i10B (ToporoBoe 3Have- 10-20
aTTecranus (3a- HUE)
4er) 20 6a/10B (MaKCUMAIIbHOE 3HA-

YEHUE)
Hroro no npomMe:KyToO4HOI aTTecTanuu (3a4er) 20 6an-

JIOB

CyMMmapHasi OlleHKA 10 THCIUTI/IHHE:
CymMma 6auioB Tekylel 1 npoMexxyTounoit arrecramuu: 50 — 100 6.
HaGpannsie 6amibl IepeBOAATCS B OLIEHKH 10 CIEAYIOIICH MIKaJIe:

—51-100 — «3auteHON;

— 50 u MeHee — «He 3aYTEHO.




5 MarepuajibHO-TeXHHYECKOE, IPOrpaMMHOe U Y4eOHO-MeToquYecKoe
odecrneyeHue TUCUUNIHHBI

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi 1uTEepaTypa

1. Ap3amacnieB, A. A. MaTeMaTH4ecKue MOJICIA B €CTECTBEHHBIX HayKax : y4eO-
Hoe mocobue / A. A. Apsamacnes, H. A. 3enkoBa. — Tamb6oB : TI'Y um. I'. P.
HepxaBuna, 2021. — 102 c. — ISBN 978-5-00078-432-7. — TeKCT : 3JIEKTPOH-
Hbeli //  JlaHb ; 3JIEKTPOHHO-OMOMMoTeunas  cuctema. —  URL:
https://e.lanbook.com/book/177085. — Pexwum goctyma: ajisi aBTOpU3. MOJIb30Ba-
TEJIEH.

2. Kupkos, A. M. 310pOBBbIil YEJIOBEK U €ro OKpYyKeHHEe. MexaAMCIUITMHAPHBIN
noaxoJ : yueOHoe nocodue / A. M. XKupkos, I'. M. [Togonpuropa, M. P. Ilyyna-
Ba. — Cankr-IletepOypr : Jlanp, 2016. — 272 ¢. — ISBN 978-5-8114-1978-4. —
TekcT : anexTpoHHbIN // Jlanb : 31mekTpoHHO-OMOIMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/89953. — Pexxum noctyma: 1jsi aBTOpHU3. MOJIb30BaTE-
JIEH.

3. Kynenun, O. I'. MaTematudyeckue METOJbI M MojieNu : yueOHoe nocodue / O. T
Kynenun, E. B. Cmupnosa, O. U. JluneBuu. — HoBocubupck : CI'YBT, 2019. —
108 c. — ISBN 978-5-8119-0820-2. — Tekct : anexTpoHHbIi // JIaHb : 3IeKTpOH-
HO-OnOnmoreunas cucrema. — URL: https://e.lanbook.com/book/147156. — Pe-
UM JIOCTYTIa: JJIsi aBTOPHU3. TIOJIb30BATENCH.

4. Ypazaesa, JI. FO. Maremartuka ajis pelieHus MpUuKIaIHbIX 3a/1a4 : MoHoTpadus /
JI. 1O. VYpazaeBa. - Mocksa : ®JIMHTA, 2017. - 55 c. - ISBN 978-5-9765-3333-2.
- Tekcr : anmexktponnsiii. - URL: https://znanium.com/catalog/product/158319. —
PexxuMm noctyma: mo noAmnucke.

JonosHuTebHAs ydeOHAs quTEepaTypa

1. A6nypaxmanos, P. I'. MaTtemarrndeckue METOIbI B OMOJIOTHH (MaTeMaTHyecKast
CTaTUCTHKA) : yueOHO-MeToanueckoe nocodue / P. I'. AGaypaxmanos, P. A. Xanu-
noB. — Maxaukana : JII'Y, 2018. — 40 c. — TekcT : 2eKTpoHHbIH // JIaHb : 211ek-
TpoHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/158331. —
PexxuMm noctyna: juist aBTOPHU3. MTOJIB30BATENCH.

2. AmapxaHoB, M. A. buomerpus B cdepe ¢u3MUECKON KyJIbTyphl M CHOPTA:
YuebHnoe nocodue / ApapxaHoB M.A. - Mocksa :MIIT'Y, 2015. - 120 c.: ISBN
978-5-4263-0207-5. - Tekcr ; AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/754646. — Pexxum gocTyma: mo moarmucKe.



3. AptionuHa, I'. II. OcHOBBI coruanbHON MeAUIMHEI : yueOHoe mocobue / I'.I1.
Aprtronuna, H.B. BanoBa. — Mocksa : UTH®PA-M, 2020. — 359 c. — (Cpennee
npodeccuoHanbHoe obOpazoBanue). - ISBN 978-5-16-016264-5. - Tekcrt : sek-
tpounsnid. - URL: https://znanium.com/catalog/product/1088341. — Pexxum mocty-
1a: 1o MOAMHUCKE.

4. bapuc-Capuu, Il. 3mopoBoe muranue B Bompocax u orBerax / II. baphc-

Capnu, T. Capnu ; nepeBoj ¢ anrnuiickoro A. BacunbeBoil. — Mocksa : Alib-
nuHa [labmumep, 2017. — 432 c¢. — ISBN 978-5-9614-6459-7. — Texkcr : a7ek-
TpoHHBIN //  JlaHb :  3JEKTpoHHO-OMONMOTeuHass  cucrema. —  URL:

https://e.lanbook.com/book/102743. — Pexwum pocTyma: ajs aBTOPU3. MOJIb30Ba-
TEJIEH.

5. Mopo3zoga, I'. K.OcHOBBI 310p0BOro 00pa3a >KM3HU JETel JOIIKOJIBHOTO BO3-
pacta : yuyeOHO-MeToandeckoe mocoobue / Moposzosa I'. K. - 3-e uzn., crep. - Mo-
ckBa : ®JIMHTA. - 110 c. - bubnuorp.: nqocTynHa B KapTOYKe KHUTH, Ha cailTe
OBbC Jlans. - ISBN 978-5-9765-1964-0.

6. HoBukoB, A. 1. MaremaTrueckue METOJIbI B IICUXOJIOTHH (JIOTOTIEANH) : y4eO-
Hoe nnocooue / A.M. Hosukos, H.B. HoBukoBa. — Mocksa : UHDOPA-M, 2021. —
376 ¢. — (Boicmiee obpa3oBanme: bakamaBpmar). — DOI 10.12737/1018182. -
ISBN  978-5-16-015127-4. -  Tekctr : omekrponnsii. -  URL:
https://znanium.com/catalog/product/1362121. — Pexxum nocTtyma: 1Mo momrucKe.

7. llpssauinnukoBa, O. A. 310poBbIi 00pa3 KU3HU U €r0 COCTABIIAIONINE : y4eOHOE
nocobust / O. A. IlpsaumnankoBa, H. A. Cxisip, B. FO. [IpsuummnukoB. — Benukue
Jlyku : BJITA®K, 2017. — 150 c. — TekcT : 31eKTpoHHbIH // JIaHB : 3JIEKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/186406. — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOJIH30BaTEICH.

8. SlnoBa, M. I'. 310poBhIii 00pa3 *KU3HU 00YUYAIOIINXCS B BY3€: BaJICOJOTMYECKUEC
acriekTsl : yueOHoe mocobue / M. T'. SInoBa, T. A. Maptupocona, E. JI. Konnpa-
moBa. — Kpacnospck : KI'TIY um. B.I1. Acradwena, 2020. — 280 ¢. — ISBN
978-5-00102-420-0. — Texkct : anekTpoHHbIH // JlaHb : 2IeKTPOHHO-OMOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/184203. — Pexum mocryna: mis
aBTOPHU3. ITOJIB30BATEIICH.
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5.2 MaTrepuaJibHO-TEXHHYECKOE M MPOrpaMMHOe odecredeHne JUCUMIINHBL.

VYueOHble 3aHATHS MO AUCIUILIMHE MPOBOAATCS B yueOHbIX ayautopusx KITIN

«KemI'Vy»:

Maremarnyeckue|340 VueOnas ayauropust (MyabTuMeauitHas) mist|654041,  Kewme-

OCHOBEI OpMHU- OBCKas 06-
(op MIPOBEICHUS: P

pOBaHHS  3710pO- N nmactb, . HoBo-

BOTO 0bpazal|~ 3AHATHI JICKIIMOHHOTO THIIA; KY3HEIIK,

KU3HU -IPAaKTUYCCKUX 3aHITHIA; y1.Ky3Hemoga,

- TPYIIOBBIX U UHAUBUIYaAJIbHBIX KOHCYJIbTAIlUH;

- TEKYIIEro KOHTPOJs, MPOMEXYTOYHOW aTTecTa-
107078

CnenunaausupoBanHas (yueOHast) Medesb: JOCKa
MeJoBasi, Kadenpa, CTOJIbI, CTYJIbS.
Y4eOHO-HATISIAHBIE TOCOOHSI.

Oo0opynoBanme: cmayuoHapHoe - KOMIIBIOTED,
IPOEKTOP, SKPaH.
Hcnonb3yemoe mnporpamMmMHoe olecnedeHue:

MSWindows (MicrosoftlmaginePremium 3 year no
cyOnmuuensnonHomy aorosopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpocTpansiemoe [10).

HNutepHer ¢ obecneuennem xocryna B JUOC.

I. 6

5.3. CoBpemenHble npodeccuoHaTbHbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE

ClIpaBOYHBIC CUCTEMBI.

Hepeuens CIIB u UCC no aucuumuinxe

1. Obmepoccuiickuii MaTeMaTuueckuii moptan (HHoOpMaIMoHHas CUCTEMA) -
http://www.mathnet.ru/

2. Uadopmarmonnas cuctema «EnMHOE OKHO TOCTYIIAa K 00pa3oBaTEIbHBIM
pecypcamy - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ Maremarnueckas 6a3a JaHHBIX, OXBATHIBAOIIAS

MaTtepuaibl ¢ KoHIa 19 Beka. zbMath conepxxut okoso 4 000 000 qokymeHTOB, U3
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http://www.mathnet.ru/
http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

6osee 3 000 xypuanoB u 170 000 KHUT IO MATEMATHUKE, CTATUCTUKE,
uH(popMaTHKE, a TAKKE MAITMHOCTPOCHUIO, (PU3HKE, ECTECTBEHHBIM HayKam U JIp.

6 Unble cBeeHus1 M (WJIHM) MaTePHAJIbI.

6.1. IIpuMepHble TeMbl NMCbMEHHBIX Y4eOHbIX PadoT
Kounrposabnas padora

Bapuant 0

3ananme 1. YueOHble 3aHATHS B 1IKOJIE 3aHUMAIOT 25% BpeMeHu cyTok. [Ipomon-
KUTEITHHOCTh HOYHOTO CHA JIOJDKHO OBITH B 1,5 pa3a Gombllie BpeMeHH, TIPOBOIH-
MOTO B IIKOJI€, 1/16 4acTu CyTOK JOJKEH COCTABIATh aKTUBHBINA OTBIX Ha CBEKEM
Bo3ayxe. [loaroroBka momaiHero 3agaHusi JOJDKHA 3aHUMAath 5/12 oT BpeMeHH,
OTBEJICHHOI0 Ha ydeOHble 3aHsATHs. Jlocyr cocTaBisieT okoJio 1,8 BpeMeHu OT Bpe-
MEHH MPUTOTOBJIEHUSI YPOKOB JoMa. CKOJIBKO BPEMEHH OCTa€TCS Ha BPEMSIIPOBO-
KJEHUE OKOJIO TEJIEBU30pa U KOMIIbIOTEPA?

3aganme 2. YuéHble JOKa3aId, YTO YeJ0BeK JomkeH kuTh 150-200 ner. Kak 3To-
ro MOXHO 0OUThCsI. OJTHUM U3 YHUKAJIBHBIX CIIOCOOOB SIBIISIETCS 3aHATHE (PU3-
KYJBTYPOU U CLIOPTOM.

[To HopmaTtuBam [ 'TO mns mkoneHuKOB 13-15 ner

Bune! ncnobita- Bospact 13-15 ner

HUH MaJIbYUKH JIEBOYKH
TECTHI OpOH3OBEIN | cepeOPsTHBII 30JI0TOM OpOH30BEIN | cepeOpsHBII 30JI0TOM
ber na 60 M (B 10,0 9,7 8,7 10,9 10,6 9,6

CeK.)

Cnoprcmenka 14 net npooexana 250 m 3a 40 cexynna. B kakoit Hopmatus ['TO
OHa YJIOXKHUJIach?

3apnanme 3. OnHa Tabnerka jekapcTBa BecUT 20 MT U cOAepkUT 5% aKTUBHOTO
BelecTBa. Pe6EHKy B Bo3pacTe 70 6 MecsIeB Bpad NponuckiBaeT 1,4 Mr akTUBHO-
ro BEUIeCTBa Ha KaXKIbIH KUJIOTpaMM Beca B CyTKH. CKOJIBKO TabJIETOK 3TOro Jie-
KapCTBa CIeAyeT JaTh peOEHKY B BO3PACTE YETHIPEX MECSLEB U BECOM 5 KI' B TeUe-
HUE CYTOK?

3ananue 4. Hopma cyTouHOM MOTPEOHOCTH ydYalIMXCS B Pa3IMUHBIX BUTaMUHAX
cocTaBiisieT B cpenHeM 125 mr. OiHa BBIKYpEHHAsl cUrapera HeuTpanu3yeT (YHUU-
ToxkaeT) 20% ButamMuHOB. CKOJIBKO MI' BATAMHHOB BOPYET y ce0sl YyUEHHUK, KOTO-
pBIi yCIIEBAET BBIKYPUTH 2 CUTapeThl HA IIEPEMEHE 3a YIJIOM LIKOJIbI?

12




6.2 IlpumepHbIe BONPOCHI U 3aIaHNs / 321241 J1JIs1 IPOMEKYTOYHOM

arTrecranmun

Tabnuua 6 - [IpuMepHbIe TEOPETHUECKUE BOTIPOCHI K 3a4ETy

Pa3gennbl 1 TeMBI

| IlpuMepHbIe TeopeTHYECKHE BOMPOCHI

ceMecTp

1. 3nopoBblii 06pa3 :KU3HU

1.1 3nopoBslit 00pa3
xu3HH (30XK) u ero
COCTaBJISAIOIIHE.

1. O6pa3 xu3Hu. YpoBeHb xu3HU. KauecTBO >ku3HH. 310pOBBIA 00pa3
KHU3HU.

2. Cocrasinstomue 307K: oTka3 OT BpEeIHBIX IPUCTPACTUI; ONTUMAIIbHBIN
JBUTATENBHBIN PEKUM; PallMOHAIBHOE NMUTAHUE; 3aKaJUBAaHNUE; JINYHAS TH-
T'HEHA; TI0JI0KHUTEIbHbBIC YMOLIUH.

3. IlonsTue He310pOBOTO 00pa3a KU3HHU.

1.2 Iyt popmupo-
Banusg 30K

4. Coneprxanue paxropor 30XK: pexxuM Tpyaa U OTIbIXa.

5. Copepxanue akropoB 30XK: ruruena cHa.

6. Conmepxxanne ¢akropoB 30XK: rurueHHUECKHE OCHOBBI M PA3HOBUIHO-
CTH MUTAHUS.

7. 307K — ocHOBa J10JIT0JIETHSL.

2. MaTeMaTH4YeCKHe ACHEKThI ;KH3HH YeJI0BeKa

2.1 Maremaruka Bo-
KpYT Hac

8. McTopusi BOSHUKHOBEHHSI MATEMAaTUKU: HEKOTOPbIE (PAKTHI.

9. Ponp maremaTuku B moBceAHEeBHOM >xku3HU. 10. Maremaruka B cOBpe-
MEHHBIX TE€XHOJIOTHUSX.

11. MaremMaTudeckue acreKTbl COBpPEMEHHBIX HayK.

3. MaremaTuyeckue 3HaHus 1Jis1 popmupoBanus 307K

3.1 OcHoBHEIE MaTe-
MaTHYECKHE 3HAHMS,
HEOOXOIUMBIC JIS
dbopmupoBaHus
30K.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Uucnossie MHOKECTBA. HaTypanbHble uncia U ASHUCTBUS HAJl HUMHU.
[Ipu3Haku neIMMOCTH.

[Iponopuun.

JIeficTBUS ¢ ECATUYHBIMH JAPOOSIMHU.

JleiicTBUs ¢ OOBIKHOBEHHBIMH IPOOSIMHU.

JleficTBUA ¢ pallMOHAIBHBIMU YHCIIAMU.

[TpoueHTHL.

Crenensb ¢ HaTypaJIbHBIM ITOKAa3aTEJIEM.

JIuHelHbIe U KBaJIpaTHBIE YPABHEHUS.

OyHKIMOHATbHAS 3aBUCUMOCTG. JInHEelHas U KBaApaTUIHast (PYHKIIUU.
OCHOBBI TEOPHH BEPOSITHOCTEH.

DneMeHTH MaTeMaTHYeCKON CTaTUCTHUKH.

4. MaTteMaTHKa U (pU3H0JIOTHS YeI0BeKa.

Du3noI0ornIecKue
0COOEHHOCTH pa3BU-
THUSI OpTaHU3Ma Yeyo-
Beka. OCHOBEI OHO-
DHEPIeTHKH YeIOBEeKa

24. KpoBeHocHas cucTteMa yeinoBeka. PUTMHUYHOCTS.

25. PaboToCIOCOOHOCTH M COH.

26. OpraHbl 4yBCTB.

27. OOMeH BeIIeCTB — OCHOBA JKU3HHU.

28. O06MeH sHeprun B opranu3Me. OCHOBHOM U O0IIHiT OOMEH.

29. OneHKa COCTOSIHUS 30POBbsI U (PU3MUECKON TOATOTOBICHHOCTH.

5. MaTremaTH4ecKHe OCHOBBI 30POBOI0 IMNUTAHUSA

[Iutanue u xxu3He-
JIeATEeIIbHOCTh Opra-
HU3MA.

30. Iluma u €€ 0CHOBHBIEC KOMIIOHCHTHI.

31. OOwras xapakTepucTuKa OEJIKOB, KUPOB U YIIIEBOIOB.
32. benkoBblii 0OMEH.

33. VYriueBomubIil OOMEH.

34. )KupoBoii 0OMeH.
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35. BoaHblil 1 MHHEpATbHBINH OOMEH.
36. BuraMuHBL.

PanmonansHoOe mmura-
gue. [Iutanue u mac-
ca Tena.

37. PanmoHanbpHOE MUTAaHWE M OCHOBHBIC TIPABUIIA €70 OPTaHU3aIINH.
38. Macca Tena. Kontponb maccsl Tena.

CocraButens (n): lomvarosa T.A., monenT kahp. MOMM

(@amunua, unuyuansl u dondxicHocms npenooasamens (eii))
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